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Recently, the scattering of hadrons by light nuclei at intermediate energies has been
extensively studied both theoretically and experimentally. The reason for this is that from these
reactions it is possible to obtain valuable information on the structure of the investigated nuclei. If
the elastic scattering of hadrons occurs at small angles at intermediate energies, then the
mechanisms of such reactions are well known. It can be described with great certainty on the basis
of the Glauber diffraction theory [1]. Strict fixation of the interaction mechanism allows us to
further study the structure of the target nuclei.

The amplitude of the interaction of hadrons with light nuclei includes the elementary
amplitude of the interaction of this hadron with individual nucleons of the nucleus. Therefore, it
IS very important to have a good knowledge of these elementary amplitudes. In this connection,
this paper is devoted to the determination of elementary m"N- and K*N-amplitudes. If at
intermediate scattering energies of mesons on nucleons occurs at small angles, then it can be
parametrized in the following form for the pion:
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For a K meson, the parametrization has a similar form. In expression (1), o, IS the total
cross section, k7' is the relative momentum determined in the meson-nucleon mass center
system, i is the imaginary unit, and q is the meson momentum. The parameters o and [ are
determined from the best description of the available experimental data on n+N and K*N
scattering. It is these parameters a and f that are the main quantities determined in this paper. The
elementary amplitude parametrized in the form (1) is normalized so that its relation to the cross
section has the form:
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The experimental data for the elementary amplitudes of meson scattering on nucleons are taken
from the SAID electronic database [2].

Specific calculations will be made for the energy of the incident meson from 100 to 1500
MeV, for scattering angles from 0° to 50°. The found values of the parameters will subsequently
be used in the analysis of the reaction involving *31°C, **N, °Be and °B nuclei.

[1] Glauber R. Lectures in Theoretical Physics and Nuclear Structure, N.Y., 1959, p.315
[2] http: //gwdac.phys.gwu.edu



THE EFFECTS OF EARTH'S ROTATION TO THE PROJECTILE AND ROCKET
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Investigation of motion of rocket is one of the important problem in the physics of flight. It
is clear that rockets have been around for thousands of years. The flight paths of all projectiles and
rockets are affected by many factors: gravity, rotation of Earth, angle of release, height of release
and air resistance.

The effects of air resistance on the behavior of projectiles can be quite complex. Because
effects due to gravity are much simpler and easier to analyze. In most instances on Earth, a
projectile will be a subject to all forces. Furthermore, in outer space, gravity is likely to be a factor,
whereas air resistance will not exist.

Deriving the equations of motion of a point like mass projectile moving in a vacuum solely
under the influence of gravity is one of the simplest model of flight. However, this flight model is
greatly simplified therefore is not an accurate enough description of the motion of objects.

The basics of a projectile in motion are actually quite easy to calculate if we make the
appropriate simple model. In this work, we investigate the equation of motion with the rotation of
Earth, which can be find the location of the rocket on the sphere at a specific time under given
initial conditions.

The novelty of the work is the use of the numerical methods and examination of how rockets
fly and what trajectory they take based on the effect of Earth rotation.

Tasks:
1. Find the location of the rocket on the sphere at a certain time under given initial
conditions.
2. Solve the equation of motion using numerical methods

References:
1. NASA: Rocket thrust summary. https://spaceflightsystems.grc.nasa.gov/education/rocket/

rktthsum.html
2. Travis S. Taylor. Introduction to Rocket Science and Engineering. CRC Press, 24 Feb. 2009.
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KCT-npare1 JEHEJIEP KO3T'AJIBICBIH CAH/IBIK 3EPTTEY

Aoputaesa O.0K., Tanxar A.3.
On- ®apabu areiagarel KazYV, pusuka-texHUKaIBIK QakyIbTeTi, ATMaThI

Fruteimu sxerexnrinep :mpodeccop, ¢puz.-mar. Feul.JoK. M.E. O0imes,
ara okpITy1bl, Phd, C. TokTap6aii

JXKy™mbicTa miekTeaMereH yuI JeHe eceOiHiH KO3Fasblc TeHAeylepiH Slkobu TypreHmaipyi
apkputbl 10 nuddepermanabik TeHaeyaepai 6 nuddepeHuanabk TeHASyre TeiiH TOMEHACTTIK.
Kone ne oyn nuddepeHmanapik TeHICYIEP TOJIBIK MHTETPATIAHOAWTHIH OOJFAHIBIKTAH OHBIH
memiMaepin Ta0y KubIHFa coranbl. Amnaiga Jlarpamk ym geHeHiH aepOec memimaepin Oap
eKCHJIIT1H alKbpIHIabI. JlarpaHk TamkKaH YII JACHE Kalmbl eceOiHiH aepOec memiMaepinia 6ap
eKeHIH OekiTy YIIiH, OIpiHIIIeH, erep YII JCHEHIH OacTamKbl XKbUIIAMIBIKTAPhl OJAPIbIH
Oactankpl OpPBIHIAPBI KYpacTBIpFaH YIIOYPHINI Ka3bIKTBHIFBIHIA OpHAjIacca,  HYKTEIepi OCHI
JKa3bIKTBIKTa KaJla OCpeTiHIH SFHM KO3FaJbIC JKa3bIK OOJIBIN KeNeTiHiH artam Kereiik. CeHTin
HIEKTEJIMETeH YIII IeHe ece0il YIIiH jKeKe MeMiMIepAl ajJaMbl3.

OpuHe, MEKTEIreH YII JeHe ecebl e3re TEeKTI MIEKCi3 KeKe IICmiMaepre ue, 1ereHMeH
onap Jlarpanx menriMi CeKiiIi KapamaibiM KoHe TYIKUTIKTI (opMyanapabl YChIHA aIMaii bl

Kymoic 6apbiceinaa JKCT-marbl MIEKTEIreH il JeHe eceOl KapaCThIPBLIBII, ChIHAK JICHE
OpOUTACHIHBIH OPHBIKTBUIBIFBI MOCEIIECI 3EPTTEI/II.

CaHppIK 9[IiCTEp/IIH KOMETIMEH ChIHAK JIEHEC] OPOUTACHIHBIH OPHBIKTHI 00Ty aiiMaKTapbIiH
3epTTeMN, MeHOePTe KYbIK OPHBIKTHI OpOUTAIAp MapaMeTpJIepiH aHBIKTA IbIK.

Ecenre mbiHa Typaeri ['aMuiabTOH onepaTopbid maiaananasik[1,2]:

H=H,+uR, (1)
MYH/JIatrbl
H0:%+WX—XVV—I’_1, (2)
V2 HY,
R=r"+x+r,*, 3

I xoHe I, COMKEeCIHIIe, €KIHIII )KOHE ChIHAK JICHEJIEPIHEH OPTAJIBIK JCHEre JeHiHT1
KAIIBIKTBIKTAPBI.

[Tafimananpinran ogeOueTTep:

1 bBprono A.JL., IlepuonnyeckuepemenusicucreMmbll amuiabToHa // Kocmuu. uccnea. 2006. T.
44. Ne 3. C. 258-271.

2 Bruno A.D., Varin V.P. On families of periodic solutions of the restricted three-body
problem // Celestial Mechanics and Dynamical Astronomy. 2006. V. 95. Ne 1. P. 27-54.
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Pacman B, — @' 11~ Ob1 BepBhle 0OHapYXeH U uccinenoBan kowtabopanueit CDF [2], B

nanpHenmemM u3ydeH kosutabopanueir LHCb [2]. MaTpudHble 3J€MEHTHI BBIPOKAIOTCS 4epe3
Oe3paszmepHbie PopMPaKTOPHI CISAYIONIIM 00pa3oM :

(#(p:.€2)|SOD|B; (1)) )
d*k .. IO .
= Ve0p 0 J W‘I’B, (—(k + wyap, )* )P (—(k + wagps)?)

x tr[04 S, (k + py)y S, (k)e1S,(k + p)] = ——(—g#"P - qAy () +

my+my

PEPYAL(q7) + Q“P"ﬂ_(q:)+fE“”ﬁPaqﬁV{q:])- ( 1)

(#(p.. €2)|5(a* g, (1 + ¥®))b|B.(p,))
d*k . e .
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x tr[(a#*q, (1 +¥®))Sy(k + p)y>S,(K)eiS,(k + po)] = ef (—(g* —
4#9*/q*)P - qa5(q%) + (P“P¥ — q*P"P - q/q*)a,(q°) + ie¥"*#P,q59(q®) ) ( 2)

Tabmma 1 — Popumbaxtopsr B, — ¢ mepexoda IPH MAaKCHMATEHOH Nepemade HMIVIECA q- = 0 B KOBAPHAHTHOH MOJETH
KBAPKOE B CPABHEHHH CO 3HATEHHAMH IPVTHE pab0T H NOIXOIOB

ve(o) A5(0) A{(0) A5(0) 77 (0) T5(0)
Hama mogers | 0.31=0.03 0.28+0.03 027%0.03 0.27+0.03 0.27+0.03 0.18+0.02
[3]
a1 032 029 028 0.28
[5 1 0.434=0.035 | 0474%0037 |0311=0.029 |023420.028 | 0.349=0.033 0.175=0.018
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OUTAJEJTb®UHCKAS XPOMOCOMA KAK HHIUKATOP PAKA KPOBU
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[Ipobnema paHHEH MAMAarHOCTUKH paka KpPOBH, B COOTBETCTBHM C IOCIECTHHUMHU
uccienoBanusiMu [ 1], mo BUANMOMY, CBOJISATCS K paHHEMY OOHAPYKEHHIO B KJIETKAX JIEHKOIUTAX,
TaK Ha3bIBaeMbIX, «(punanenbuiickoil XxpoMocombl». IIpu XpoHHYECKOM MHUENONEKo3e B X0/
kierounoro aenenus ¢parmeHt JJHK u3 xpomocombr 9 mepeHocutcs B xpomocomy 22. B
pe3ysbTaTe MOsBIAETCS U3MEHEHHast 22-51 XpOMOCOMa, KOTOPYIO M Ha3bIBatoT DuianenbPpuiickoit
(Ph). Ona Hecer mMyTaHTHBIH TeH bcr-abl. DTOT reH kogupyer Oelok (TUPO3MHOBYIO KHUHA3Y),
CHUTHAJIBI KOTOPOH HIYT B LIEHTP T€MOII0334, BIMSET Ha KJIETKH, IPEIIICCTBEHHUKA MUEIIOT093a U
CTBOJIOBBIE KIIETKM KpPOBH, BCJIEJICTBHE YEro pa3BUBAIOTCA JedeKTHble NedkoruTsl [2]. B
KiIaccupukanuy omyxosieii BcemMupHOW oOpraHM3anyMy 3ApaBOOXPAHEHUS MpeuIaraeTcsi Bce
0oJIbIIIee YMCIIO XPOMOCOMHBIX aHOMAJIMA HCIIOIb30BaTh B KAUeCTBE MPU3HAKa 3a00JIeBaHUs, TO
€CThb IS TIOCTAaHOBKH JIMarHO3a, BBHIOOpPAa TAKTHKH JICYCHHS, a TaKKe B KadecTBE
MPOTHOCTUYECKOTO MapKepa.

[lenbio HacTOsIICH PabOThHI OBLIO M3YUECHUE 3aBUCUMOCTEH YaCcTOThI TOsIBJICHHS Ph OT 10361
o0nmyyeHus: oOpa3loB KpoBH anb(da-yactunamu c¢ sHepruedr 5,5 MdB  (anbda-uacTuiisi
u3lyyaemble u3oTonamu pajgona u ux /AI1P).

3amayamu ucciegoBanus 66U10: 1) 0TO0p 00pa3oB KpoBH; 2) OnoxuMuyeckas oopadoTka
00pa3loB KPOBH C LENbIO TOJTY4YeHUs MeTada3HbIX IUIACTHHOK M MeTadasHbIX XPOMOCOM,
BUJUMBIX B ONTHYECKOM MHKpOCKome; 3) oOpaboTka MeTadasHbIX IUIACTUH C TOTYyYCHHS
UJAMOTPaMM H Kapuorpamm; 4) THarHOCTHUKA YacTOTHI MOSIBIICHUS (hrinaaenbuiicKoi XpoMOCOMBI
Ph ot 10361 00TyueHHUS.

B nmannoit pabote uccienoBano 6 o0pasioB nepudepudeckoil KpOBH, BKIIFOYAsT KOHTPOJIb.

VcTOUHMKOM o-4acTHIl 6b110 TpHieT FU P8 pPu U sHepruii 4,3 M»sB, Bpemst o0irydeHus
BapbupoBaiock ot 0,5 10 2,5 yaca. buoxumuyeckas o6paboTka BbInonHeHa Ha 6a3e MHcTUTyTa
obme renetuku u nuronorun MOH PK. O6pa3ier HaOm01a1MCh ¢ TTOMOIIBI0 ONTUYECKOTO
mukpockorna «Leica DM 60000M» B HHJIOT KasHY umenu anp-®Dapadu. [Ins momydeHus
KOJIMYECTBEHHBIX pE3yJIbTaTOB B HKCIEPUMEHTax MHCIIONb30Bajlach (POTO M BHJIEO ChEMKa
N300paKeHUI ONTHYECKOr0 MHUKPOCKOMA C IMOCIEAYIOIIMM KOMIBIOTEPHBIM aHAJIM30M II0
CHelUallbHbIM IporpamMMaM, paspaboranHeiM B JISIBPB HUMUOT®. O6napyxkeHo, 4To
BEpPOSITHOCTh TMOsiBICHUsI Ph mpu Manmbix 103ax ONM3Ka K HYJIO, HO BBISIBISICTCS TPEHI K
YBEJIIMUYEHUIO ATON BEPOATHOCTH.

Jluteparypa:
1.  Kumynes N.®. «O0mas u monekynspHas reaetuka». — HoBocubupck. — 2007 . —
479 c.



MOJAEJIMPOBAHUE IMPOIECCOB NNOI'VIOEHUA N30TOIIOB BOAOPOIA
COPBEHTAMM HA OCHOBE BAHA/IMEBbBIX CIIVTABOB

AiiroaeB C.b., Xonnesibaes T.K., Uuxpaii E.B., Kynscapros T. B.
Jlabopamopusi KOHCMPYKYUOHHBIX MAMEPUATIO8 A0EPHO-IHEPSEMUYECKUX YCIMAHOBOK
HUNUDTD KazHY um. anv-Papabu, e-mail: aitsultan93@gmail.com

Kunernyeckue naHHble MO cOpOLMM BOJOpPOAAa B BaHAIWW M BaHAJUEBBIX CILIaBaX
UCTIONB3YIOTCS JIJISl IPOCKTUPOBAHUS PA3ITUYHBIX CHCTEM, KOTOPBIE UMEIOT MPHIIOKEHHS B TAKUX
o0jacTsX Kak BOJOpPOJHAs JHEpPreThka, B YACTHOCTH BaHAJWW U BaHA/IMEBHIC CILIABBI
NpeUIaraloTcsi HCIOJIb30BaTh B KadeCTBE OCHOBBI MeMOpaHbl (IOKPHITOM ¢ 00enx CTOpOH
nayiaueBoON IMJIEHKOM) 17 BOAOPOJIHBIX (PUIBTPOB reHEpaTOPOB BOAOPOJA. 3/1€Ch KIIFOUEBOI
npoOJeMoil MpH KCIOJIb30BAaHUM BAaHAIMEBBIX CIUIABOB B KauyecTBE MeMOpaH M COpPOCHTOB
ABIIIETCS 3a7]a4a N30aBJICHHS OT OKHCHOM IJIEHKU U aKTUBALIMK TOBEPXHOCTH BaHAIUS.

3amauamMu HacTosAled paboTel ObUIO CMOJEIHUPOBATh COPOLIMOHHBIE 3KCIHEPUMEHTHI
BaHaueBbIM criaBoM V4Cr4Ti Ha SKCIIepUMEHTAIbHOM YCTaHOBKU; MPOBEICHNE SKCIIEPUMEHTOB
o copOIuM H30TONOB BoJOpoja BaHaaueBbiM cruiaBoM V4Cr4Ti ma mporpamme COMSOL
Multiphysics; a Tak e onpeaeicHHE TEOPETHUYECCKUX KOHCTAHT CKOPOCTH COPOIIMH HM30TOIOB
BOJIOpo/a BaHaueBbIM criaBoM V4Cr4Ti u cpaBHEHHE UX C 9KCIIEPUMEHTAIbHBIMH JAaHHBIMH.

B nanHo#t pabore Obuiu mpoBeacHbl dKcmepuMmentsl Ha COMSOL Multiphysics mo
OTIPE/ICIICHUIO0 COPOIMOHHBIX XapaKTEPUCTUK BaHagueBoro ciuiaBa V4Ti4Cr mpu pa3muvHOR
YHCTOTE MOBEPXHOCTU 00pasiia, Temmneparypax obpasua 80, 120, 150°C u naBneHusIX HaChIIECHUS
razosoii cmecu 100-10* ITa, Ha OCHOBE KOTOPOTO OBLIM IIPOBEIEHBI PACYETH HU3MEHEHHMS
KOHIIEHTPAllMU W30TOIMOB BOAOPOJa B 00pasliax TOJIIMHBI | MM MpU pa3ivyuHBbIX JaBICHUIX
cMecd; OBUIO TIOKa3aHO TaK X€ KaK M IPH IMPOBEACHUU JKCIIEPHUMEHTOB B JlabopaTopuu C
HEOOJIBIION MOrpemHOCThi0 (MeHbIe 5%), 9YTO YeM MeHbIIe TOJIIMHA 00pasia, TeM ObicTpee
YCTaHABJIMBAETCS PABHOBECHAsl KOHIEHTpALUs B €ro o0beMe, IMpPUYEeM C TOYKU 3pEHUs
NPAaKTUYECKOI'0 MCIOJIb30BAHUS YK€ HPU TOJIIMHE 00pa3noB 1 MM — CKOpOCTb HACBHILICHHS
JIOCTaTOYHO BBICOKA, U COCTABJISIET MEeHee ueM 11 cexyH.

Pe3ynbpTaThl MpoBeACHHOM pPabOTHI MO3BOJSAIOT CAETaTh HPOTHO3 O Ype3BblYAHOU
NEePCIEKTUBHOCTY UCIOJIb30BaHUsl COPOEHTOB Ha OCHOBE BaHaaueBoro ciiaBa V4CrdTi i 3agau
pasfesieHnss M OYMCTKM H30TONOB BOAOPOJA, & TAaK JK€ IO3BOJSET OLEHUTh IOIPEHIHOCTh
PacxXoXk/I€HUS 3HAUEHUN MEXAY TEOPETUYECKHU U KCIIEPUMEHTAIILHO MOJTyYE€HHBIMU 3HAUEHUSIMHU.
JlaHHas TOTPElIHOCTh OKa3alach MHUHUMAJBHBIM, YTO JIEJIaeT MPOBEAECHUE MOCIEIYIOIUX
HCCJIEIOBAaHMSX TPOLIECCOB IMOTJIOLIEHUSI H30TONOB BOJOpOJa COpOEHTaMHM Ha OCHOBE
BaHA/IMEBBIX CIIJIABOB HA MHOT'O OBICTPHIM U SKOHOMUYECKH BBITOTHBIM.
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HCCJEIOBAHUE TAPAMETPOB B3AUMOJIEMCTBHS U30TOIIOB BOJOPOIA
C BAHAJJUEBBIM CIIVTABOM V4CRATI
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HUNUDTD KazHY um. anv-Papabu, e-mail: aitsultan93@gmail.com

Bananuii m BaHagueBble CIUIaBbI CHOCOOHBI COPOMPOBATH BOJOPOA B 3HAUMTEIBHBIX
KOJIMYECTBAX, HMCIOT pa3uyhe B TMapaMerpax H B CKOPOCTSX MPOIECCOB COPOIUU
B3aUMOJICICTBUHU C BOJIOPOJIOM M BBIPOKECHHBIM M30TOIMHBIN A(D(PEKT 1 pa3audHbIX W30TOMOB
BOZIOpo/a. EMKOCTh 1O OTHOIIEHHMIO K BOAOPOAY METANTMYECKOTO BaHAJWs OYEHb BBICOKAs U
COOTBETCTBEHHO, CIUTABbI HA OCHOBE BaHA 1N, B YAaCTHOCTH C TUTAHOM U XPOMOM, SIBJISIFOTCS OUY€Hb
MEPCIIEKTUBHBIMU B Ka4ecTBe COpOCHTa BoJopoaa. Hamuume TuTaHa U XpoMa MOXKET TIO3BOJIUTh
KOHTPOJMPOBATh cocTosiHue [ (pa3wl. Takum 00pazom, CBOMCTBA BaHAIMsI M BAHATUEBBIX CIJIABOB
OTIPENICTISAIOT BO3MOXKHOE €0 MPUIIOKEHHUS B Pa3JIMYHBIX 00JIaCTSX.

3amayamMu HacTodAlledl paboThl OBLIO CO3J4aHHUE SKCIEPUMEHTAIbHONW YCTAaHOBKHU JUIS
MIPOBEICHUS COPOIIMOHHBIX AKCIICPUMEHTOB BaHaaueBbiM cruiaBoM V4CrdTi; orpaboTka
METOJMKUA COPOIIMOHHBIX IKCIIEPUMEHTOB; MPOBEACHUE IKCIEPUMEHTOB MO COPOIMU H30TOIOB
BOJZIOpO/1a BaHaIMEBBIM ciuiaBoM V4Cr4Ti, a Tak jke oonpe/ielIeHue KOHCTaHT CKOPOCTH COpOITUr
M30TOITOB BOJIOPOa BaHaIueBbIM citaBoM V4Cr4Ti.

B nanHO# paboTe OBLIM TPOBEIEHBI SKCHEPUMEHTBHI IO OIPEACICHHUI0 COPOIIMOHHBIX
XapakTepucTHK BaHaaueBoro crasa V4Ti4Cr npu pa3inuyHON YMCTOTE MOBEPXHOCTH 00pasia,
temneparypax oopasua 80, 120, 150°C u naBneHUSX HACHIIIEHUS ra30BOM CMeCH 100-10% ITa, na
OCHOBE KOTOPOTO OBLIM MPOBEACHBI PACUEThl M3MEHEHHUsI KOHIICHTPAIIMH U30TOIOB BOJIOPOJA B
oOpasnax TOMIMKMHBI 1 MM IIPH pa3IuvHBIX JABJICHUSAX CMECH — PacueThl TOKA3aJId, YTO BaHA NN
W BAaHAJUEBBIA CIUIAB CIIOCOOHBI TOTJIOTUTH OOJBINOE KOJUYECTBO BOAOPOJA, MPHYEM
TeMIeparypa oopasiia He3HAYNTEIBHO BIUSET HAa KWHETUKY HACHIIICHHUS; OBLIO ITOKA3aHO, YTO YeM
MEHBIIIE TONIIKMHA 00paslia, TeM OBICTpee YCTaHaBIMBAECTCS PAaBHOBECHAs KOHIIEHTpAIUS B €0
00beMe, MPUYEM C TOUKHU 3pEHHUS MPAKTHUYECKOTO UCIIOJIb30BAHUS Y)Ke TPU TOJIIIMHE 00pa3ioB 1
MM — CKOPOCTb HACBIIIEHUS JOCTATOYHO BBICOKA, M COCTABIIIET MeHee ueM 11 cexyHa.

[To pe3ynbraraM SKCIIEPUMEHTOB OBbLIN paccUUTaHbl AP(HEKTUBHBIE KOHCTAHTHI CKOPOCTH
MOTJIOIIEHUST M30TONOB BOJOPOJA BAaHAJUEBBIM CIUIAaBOM M CJEJaHbl BBIBOJBI O TOM, YTO B
HCCIIeyeMOM HHTEpBaje TeMIepaTyp KOHCTAHTa CKOPOCTH TOTJIONIEHUS M30TOMOB BOJOPOJA
00pa3110M BaHAJMEBOTO CIJIaBa C OYUIICHHOHN MOBEPXHOCTHIO KaK MUHUMYM Ha MOPSIAOK BHIIIIE,
yeM Iy o0paslia ¢ He OYMIIEHHOM; MPU BCEX HCCICAOBAHHBIX JIaBIICHUSIX CMECH HM30TOIIOB
Bogopona (H,,D,, HD) u nisi BceX HCCIEOBAaHHBIX COOTHOILIEHWW MaBIIEHUA MEXIy HUMHU
cobmonaercsa npaswio: Ky > Kyp > Kp; mo mepe Hachienus: BaHagaueBoro oopasma V4Ti4Cr
MPOUCXOIUT CHIKEHHE 3(()EKTUBHOW KOHCTAHTBI CKOpPOCTH MoOrJomeHus. Takum oOpasom,
pe3ynbTaThl TPOBEACHHOW palOThl MO3BOJSIOT CHAENaTh MPOTHO3 O  Ype3BbIYAHON
MEePCIEKTUBHOCTH MCIIOJIL30BaHMs COPOCHTOB Ha OCHOBE BaHaAMeBOTO criaBa V4CrdTi st 3a1aq
pa3zieJIeHus1 1 OYUCTKH U30TOMOB BOJIOPOJA.

JIureparypa:

1. Eguchi T., Morozumi S. Influence of alloying elements on the solubility of hydrogen in
vanadium //J. of the Japan Institute of Metals. - 1974. — Vol. 38. — Iss. 11. — P. 1025-1030.

2. Peterson D.T., Herro H.M. Hydrogen and Deuterium Diffusion in vanadium-Titanium
Alloys //Metallurgica Transactions A. - 1987. - Vol. 18. - Iss. 2. - P. 249-254.

3. Tanaka S., Kimura H. Solubility and Diffusion of Hydrogen in Vanadium and its alloys
around room temperature //Trans. JIM. - 1978. - Vol. 20. - P.647.

4.Elena D. An overview of advance materials for hydrogen storage //J Mat Proc Tech. —
2005. — Vol. 162-163. — P. 169-177.



ONPEAEJIEHUE CIIEKTPA ME3OHOB COCTOAIIUX U3 JIET'KUX U TAXEJIBIX
KBAPKOB

Aivitkan @.K., Caitnymnaesa I'.I"., Kadapacui XK., Asnabaes M. T., manranuera O.
KasHY umenu anp-®apabu, pu3nKo-TeXHUUECKUH PaKyIbTeT, AJIMATHI

Hay4nple pykoBoauTens: K.¢.-M.H., qoueHT Kayramesa C.A.

OnHUM U3 TOCTYNHBIX CIOCOOOB MPOBEJCHUS PACUETOB B paMKaX COCTaBHOM KBapKOBOM
MOJIEJHN aJAPOHOB SIBISETCS MCIOJIb30BAHUE MOTEHIMAIOB B3aUMOJEHCTBUS MEXKIY OCHOBHBIMU
COCTAaBJIAIOLIMMH aJpoOHa M peIIeHUE YPAaBHEHUH A (UKCUPOBAHHOIO YHMCIIA BaJEHTHBIX
COCTaBJISIOLIUX. Otun 10JIOXKEHHUS COCTaBJISIIOT OCHOBY, TaK Ha3bIBaEMBIX,
HNOTEHIMAJIBHBIX KBAPKOBBIX MOJIENEH, KOTOPhIE OTIMYAIOTCS KaK SICHOCTbIO CBOMX (DM3UYECKUX
IPEITOJIOKEHNUH], TaK M TEXHUYECKOM TPOCTOTOM Ipu npoBeaeHuu pacuetos| 1]. Taxxke, onucanue
MaccOBOTO CIIEKTpa aJAPOHOB C OpOMTAJIBHBIM U PaAHaIbHBIM BO30YXKIECHUSIMHU SBISETCA OAHOMN
u3 QyHIAMEHTAIBHBIX MPOOJIEM CHIIBHBIX B3aUMOICHCTBHIA.

B HacTrosmuii MOMEHT CyIIECTBYIOT (DEHOMEHOJIOTHYECKHE MOTEHIMATIbHbIE MOJAEIH
KBAapKOB, KOTOpBIE XOpPOLIO ONMCHIBAIOT MAacCCOBBIM CHEKTp aJapoHOB [2,3]. B ocHOBHOM,
(eHOMEHOIOIMYECKHE MOJIEIM KBAPKOB ONMUCHIBAIOT (PU3UKY aJPOHOB, COCTOSALINX M3 TAKEIbIX
kBapkoB [4]. Ilpu u3ydueHun CBOMCTB apOHOB, COCTOSIIINX M3 JIETKUX KBapKOB, TPEOYETCs y4eT
PENATUBUCTCKOT0, HENepTYpOATUBHOI'O M HEJIOKAIBHOT'O XapaKTepa B3auMOJIeHCTBUI.

B nanHoll palGoTe ans pelieHus 3a7add Mbl HCIOJB30BAIM METOJ OCHUJUIATOPHOTO
npezcTaBieHus. MeTo] OCUMIUIATOPHOTO MPEICTaBIEHUs, IBISETCS YHUKAJIbHBIM CIIOCOOOM TpHU
OIpE/IeNIEHUU SHEPTETUYECKOTO CIIEKTPAa ME30HOB.

B Hameil pabote ¢ y4eToM pesISTUBUCTCKOIO U HEJIOKAIBbHOTO XapaKkTepa B3auMoIeHCTBUMA
BBIUMCJIEHbBl MAacCOBBIM CHEKTP ME30HOB COCTOSAILIUX JIETKO-JETKUX KBAapKOB, C pajuallbHbIMU
BO30Y)XJICHUSIMH, a TaKXKe OIpe/ieieHa 3aBUCUMOCTh KOHCTHUTYEHTHOM MAacChl COCTABIISIOIIMX
YacTUIl OT MAacC UCXOAHOTIO COCTOSIHUSI.

CnucoK UCTIOJIb30BaHHBIX JIUTEPATYP:

1. A. De Rujula, H. Georgi, S.L. Glashow, Phys. Rev. D12 (1975), p. 147.
2. Kinohita T., Nio M.// Phys.Rev.D.1996.V.53.P.4909.

3. Quigg C., Rosner J.L.// Phys.Rev.D.1990.V.56.P.167.

4 beikoB A.A., Ipemun U.M., JleonunoB A.B.//YDH.1984.T.143.C.3.
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HEWTPOHJIBIK KYJIBI3IAPIAFBI 8JICI3 OCEPJECY APKBLIBI )KYPETIH
PEAKIIUAJIAP

AxxiritoBa 9.M., Kypmanranuesa B.O., TesnenoBa A.Y.
on-®apabu areiHaarel Kaz¥y

Foieimu sxerexmni: Takubaes H.OK. ¥FA akanemuri, g-M.F. 1., mpodeccop

OJIci3 acepiecy — TOpT dcepileCyIepAiH apackIHIaFbl 9Cep €Ty paluychl €H a3 acepiecy
60s1bIn TabbUTaIBI. OCHI 9cepiIecyre KaThbICaThIH HET13T1 JIEeMEHTap OOJIIIeKTep JEeNTOHIap OOIbII
TaObUIaabl. JlenTornapaby Kasipri tTagaa 3 typi Oenrini. Onap: 3JIEKTPOH, MIOOH, Tay JENTOH
JKOHE OJIapJAblH aHTHOOINIIEeKTepl, HEHUTpHHOJAphl MeH aHTHuHeWTpuHomapbl [1]. Ochb
OemIIeKTepAiH IMIiHAEC MIOOHHBIH aca YJKEH THIFBI3IBIKTAp MEH OJIIeMJepre ue, HOpMaib
KYIIBI3IAPABIH  ABOJIIOLUACHIHBIH HOTHXKECIHJIE Maija OoJaTblH acTPOHOMUSIIBIK OOBEKT,
HelTpoHabIK KYIIBI3ABIH KypaMbIH/Ia Taiiaa 00ybl ©Te KbI3bIK KYOBUTBIC [2]. DIeKTpoH depmu
Oemmiek GonrannbikTad [laynu mpuHIuni OOMBIHIIA YHEPTETUKANIBIK KYHIEpiepie opHalacaIbl.
Erep onbiH @DepMmu SHEPrUACHIHBIH MOHI YJIKCH OOJBIIN, MXOFApFhl SHEPTHSUIBIK JICHTeHIe

OpHANacKaH Ke3zie, € +V, +V, —> 1~ Kepi PeaklusChl apKbUIbl MIOOHFa aiiHanabl. by kesne
AIIEKTPOHHBIH XUMHUSIIBIK MOTEHIIUABI MIOOHIBIKBIMEH TCHECEII.
HelTpoHabIK K y1IbI31ap/IbIH CYybIH/Ia 0ACThI POJI aTKApaThIH PEeaKLUsi — «ypKa PEaKLUs»:
n+n-n+p+u + Vﬂ. Byn Tunreri peakuusuiap HEHTPHUHONAPABI LIBIFAPY APKBUIBI
xypeni. HeMTpoHIbIK KYJIAbI3apAbIH CHIPTKBI SAPOCHIHIA HYKJIOHAP KYIITI dcepieceTiH hepmu
CYWBIK Ty3emi. Mrioon HelTtpoHnslk >kymaenBgapaa nN+A—> A"+ u- +Z pEaKIUACHI

HOTIKeCiHIe naiia 60yl MyMKiH. Cebe0i, tenTonaap uaeanas pepmu CyibIK OOJIBIN caHaIa bl
[3]. |
MiriooH nentoH OOJFaHIBIKTAH oJiCi3 ocepiiecyre Karbicaabl. COHIBIKTaH MIOOHHBIH
KaThICYbIMEH OTETIH peaKUMsIap 3JIEKTPIi-aJici3 ocepiecyaiH KemeriMeH sxypedi. Conpai
peakiusiapIbiy OipKaTapsbl:
d+u —>2n+v,, Q)
3 - 3
He+u —>°H+v,, 2
4 - 3
He+u —°H +v, +n, (3)

16 - 15
O+u > "N+n+v, . (4)

Ocbl CUAKTBI peakusuIapIblH OapiblK XapaKTepUCTHKAIAPbIH 3epTTey 013/11H MaKCaThIMBI3.
[Maiinananran onebuerTep:

[1] Okyns JL.b. "JlenTons! u kBapku" // M.: Hayka, 1990

[2] IIamupo C. JI., C. A. Trrokoscku "UepHbie IbIpbI, OeIble KAPJIMKU U HEUTPOHHBIC 3BE3/1bI."
//'1 6emim, Mup, 1985.

[3] Wlamupo C.JI., Terokoscku C.A. UepHbie abIpbl, O€ible KAPIUKHA U HEUTPOHHBIC 3BE31bI // 2
6emim, Mup, 1985.
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15N, 68He SIAPOJIAPBIHAH n*- )KOHE K*- ME3OHIAPJBIH CEPIIIM/I
LIAIIBIPAYBIH I'TAYBEPAIH JU®PAKLUSILIK TEOPUSICBIHBIH HETI3IH/IE
3EPTTEY

Amnammus M., 3anraii A.,
On-Dapabu aTeiHnarel Kazak ¥ 1TTHIK yHUBepcuTeTi, AnmaTel, KazakcTan

Frouteimu sxerekmrici : Mmambekos O., ¢.M.F.K., mpodeccop M.a.

DK30TUKAIBIK HEHTPOHBI 0achlM HeMece HPOTOHBI OachbIM SAPOJAPABIH KYPBUIBIMBIH
3epTTey TEOPHUSIIBIK SIPOJIBIK (PU3UKAHBIH ©3€KTI MocenenepiHin Oipi. Mynmaid sapomnap
KateicaThiH ypaictep onemHiy OUSAUN (Peceii), ORNL Berkely (AKII), TRIUMF Bancuver
(Kanama), SATURN, Saclay (®panmusi) Topi3i KONTETeH SAPOJIBIK OpTaJbIKTapbIHIA
TOXKIPUOCTIK TYPFBIIAH KAPKBIHABI 3epTTenyae. AJPOHIAPAbIH MYHIAW sIpojapiaH CepIiMIi
HIAIIBIpaybIH apaliblK dHEprusija 3epTrey Olp >KaFblHAH SIIPO KYPBUIBIMBIH, €KIHIII >KaFblHAH
acepIiiecy MeXaHU3MiH 3epTTey/IiH TalTHIPMaNTBIH Kypaisl. MyHaal ypaicTepai KapacThIpraHaa
oZIeTTe ASCTYPIIl CHApA peTiHlae MPOoTOHAap KoygaHblaaabl. COHFBI JKbUIIApHI OipKaTap Me30H
(dabpuKamapblHBIH JKYMBIC ICTeH OacTraybIMeH OaiJIaHBICTBI OYJI SIIPOJApIbl ME30HIAP.IbIH
HIaIIbIpay apKbUIbl 3€PTTEYIIH MYMKIHAIr TybIHAaAbI. OChIMEH OalIaHbICTHI OYIT )KYMBICTA BN
®8He snpomapemman mt- sxome K* -Me3oHmapAbIH apanblk SHEPrHsAa CEpIiMJi IMANIBIpaybl
['mayGepnin AU paKIUsIIBbIK TEOPUACHIHBIH [ 1,2] HeTi31HIe 3epTTENTeH.

Snpo-HpicaHa — TeNWH SAPOCHIHBIH HM30TONTAPHIHBIH KYHl YIIOONIIEKTI KIACTEepIiK
MOJIEN/IiH HeTi3iH/e aHBIKTAIFaH TONKBIHABIK (GyHKmusaMeHn cumarttanrad [3]. Byn xepne ®He
SAAPOCHIHBIH KYPBUIBIMBI (a-N-N), an ®He s1pochIHBIH KypbUIbIMBI (a-2N-2N) el KapacThIPHUIFaH.
ATanraH sIpojiap YIIIH OChl KYPBUIBIMAAPABIH 0achiM €KEHJIriHe COWKeC OChl apHallaplarbl
0aliyaHbIC YPHEPTUSACHIHBIH MAPIBIMCHI3 a3 EKEH1 XKOHE COUKEC CIIEKTPOCKOMHUSIIBIK (haKTOPIIapIbIH
1-re KybIK eKeH1 HYCKaiibl. MbIcalbl (a-N-N) apHACBIHIAFBI OaillaHbIC SHEPTUACHI 6ap OOJIFaHBI
E-n-n=0.973 M5B 6onca, (a-2n-2n) apHack! yutid o Eo-2n-2n=3.1 MaB-ka Ter. A XN sapocsIHbIH
KYH1 apasblK OalIaHbICTaFbl KAOBIPUIBIK MOJEIIHIH HEr131H/€ aHbIKTaJIFaH.

['mayGepaiH AU PaKIHIIBIK TEOPUSIChIHA COMKEC MIAIbIpAY aMIUIUTY1aChl MbIHA OPHEKIICH
AHBIKTAIA]IBI

M@= Y 2 [dpemtian) (¥ |o] #)

MM,

MYHJAFbI IIAIBIPAY ONEePaTOpPhI

A A
Q =1—H(1—a)v(p—pv))=2a)v —Za)va)ﬂ + Z:(ova)ﬂa),7 +.-D)"w,0,..0, -
v=l v=l

v{u v{p(n
OmnepaTop/IbIH OChUIal Ka3blUTybl YPAICTET1 9PTYPJIi PETTET! MAIbIpay/IbIH YIECTEPiH aHbIKTayFa
JKOHE capayiayFa MyMKIHJIK Oepei.

YCBHIHBUIBIIT OTBIPFaH >KYMBICTA JKOFAapbla KEJNTIPUITEH TOJKBIHIBIK (DYHKIHUSIAP/IbI
naiiianana oTeIpbIl JUEepeHINaIIbIK KOJIJeHeH KUMaHbIH OpHET1 KOPTHUIBII MIbIFapbuiFad. O
TEOPHSUIBIK JKoHE SAAPONBIK (r3uka kadenpacslHa JalbIHIANBINT XKaTKaH ipreyi 3eprreysep
’KOOACBIHBIH ayKbIMBIHAa OPbIHIAJIFaH.

[1] Glauber R. Lectures in Theoretical Physics and Nuclear Structure, N.Y., 1959, p.315

[2] Curenko A.I'. luddpakimonHoe paccesiHue HYKJIOHOB SIIPaMU U CTPYKTYpa siziep,
DYA4, 1973, Tom 4, BeIL.2, cTp.546-584

[3] KukulinV.I. et al. Nucl. Phys., 1986, vol. A453, p.365
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INVESTIGATION OF MAGNETARS AS WHITE DWARFS AND NEUTRON STARS
Arzimbetova M.
Al-Farabi Kazakh National University, Almaty
Supervisors: Ph.D., associate professors Boshkayev K., Taukenova A.

It is believed that soft-gamma-ray repeaters (SGRs) and anomalous X-ray pulsars (AXPs)
belong to a special class of pulsars. They are slowly rotating isolated pulsars with rotational periods
in the range of P ~ (2-12) s, spin- down rates P~(10~13-10719), persistent X-ray luminosity as
large as L, ~103° erg s~1, and outbursts of energies ~ (10** - 10*3) erg and in the case of SGRs
have giant flares of astonishing energies ~ (10** — 10%7) erg. [1].

For common rotation — powered pulsar, the X —ray luminosity can be expressed as originated
from the loss of rotational energy. However, SGRs/AXPs have an X-ray luminosity L, > |Ey¢| ~
(1032 — 1033) erg. Because of this inconsistency , SGRs/AXPs have been widely depicted as
magnetars, namely NSs powered by the decay of their ultrastrong surface magnetic field larger
than the critical field for vacuum polarization, B,=m,c3/(eh)=4.4x1013 G [1].

We recall that the models of SGRs/AXPs based on NSs but with ordinary fields, B~1012 G
powered either by the generation of drift waves in the magnetosphere or by the accretion of
fallback material via a circumstellar disk [2]. This is the alternative model based on massive, fast
rotating, highly magnetized white dwarfs [3-4].

In this work it was shown that the observed upper limit on the spin-down rate of SGR
0418+5729 is, instead, perfectly in line with a model based on a massive fast rotating highly
magnetized white dwarf of mass M ~ 1.4Msyn, radius R = 10° km, and moment of inertia 1~10* g
cm?, which we adopt hereafter as fiducial white dwarf parameters. Such a configuration leads for
SGR 0418+5729 to a magnetic field of B<7.5x108 G. The X-ray luminosity can then be expressed
as originating from the loss of rotational energy of the white dwarf .We showed that the X-ray
luminosity of nine sources can be well explained via the loss of rotation-powered pulsars. [5]

References:

S.Mereghetti. AAR 15, 225 (2008).

J. E. Trumper, K. Dennerl, N. D. Kylafis, U. Ertan, and A. Zezas, ApJ 764, 49 (2013).
M.Malheiro, J.A.Rueda, R.Ruffini. PASJ 64, 56 (2012).

J.G.Coelho, M.Malheiro,PASJ 66, 14 (2014).

B. Paczynski, ApJL, 365, L9 (1990).

agrONE

13



HCCJIEJOBAHHUE MPOLIECCOB BBICOKOTEMITEPATYPHOM KOPPO3HUU SiC
IMMOKPBITUM

Ackepbekos C.K., Uuxpaii E.B., lllectakos B.II., Kynscaptor T.B., Kenxuna W.E., 3ayp6ekoBa
K.A., XKomnagwidaes T. K.
Jlabopamopusi KOHCMPYKYUOHHBIX MAMEPUATIO8 SLOEPHO-IHEPSEMULECKUX YCMAHOBOK
HUUDTD KasHY um. anv-Dapabu, e-mail: saulet@list.ru

AKTYanbHOCTh HacTosmielr  paboThl CBSI3aHO C Oe3omacHOil ~ paboOTHI
BBICOKOTEMIIEPATYPHBIX Ta3o00xjaxaaeMbix peaktopoB (BTIP). B wacTtHocTM mpumeHeHHEM
HOBBIX MEPCIEKTUBHBIX KapOu KpeMHHEBbIX (SIC) MOKPBITHI HA TOIUIMBE PEaKTopa.

B BTI'P ucnonssyercs TRISO TtomnmBo, B KOTOpOM TpaduT SBISETCS OCHOBHBIM
COCTaBJISIOLIUM MaTepuajaoM. TOIUIMBHBIN 3JIEMEHT HUMEET BUJ IIapHKa (AuaMeTpoM ~I1mm) c
MHOTOCJIONHON CTPYKTYpo#i u3 rpaduToBhIX U Kapoua kpeMuueBbix (SiC) 0000ueK, B EHTpPE
KOTOPOr0 HAXOAMUTCS SAPO M3 JAMOKCHAAa wid kapOuna ypana [1,2]. B Kazaxcranckom BTITP
npenmnonaraerca ucnonb3oBarb TRISO TomnmBo HOBOW Mapku, CIEUAIBHO pa3pabOTaHHBIN U
M3TOTOBJICHHBIN B ANOHUMU.

HccenenoBanust MpoIecCOB KOPPO3UH, Kak rpaguTOBOM OCHOBBI, Tak U SIC MOKPHITHS
toruBa TRISO sBisiercss BaxxHOU 3amadei, Uit 000CHOBaHUST Oe30macHOi paboThl peakTopa
BTI'P. [Ins SKCIIIyaTUPYIOIIUX PEAaKTOp OpraHu3aluii 0OCOOCHHO Ba)KHO UMETh PEe3YJbTaThbl
COOCTBEHHBIX, HE3aBHCHUMBIX HCHBITAaHHHA TOIIMBAa. OUYEBHUIAHO BaKHOCTH NPOBENEHUS TaKHUX
UCIBITAHUHN B SKCTPEMAIIbHBIX YCIOBHSIX, MAKCUMAIIbHO MPUOINKEHHBIM K YCIOBUSIM MPOSKTHBIX
aBapuii (pa3repMeTu3alus aKTUBHOM 30HBI, IIONIaIaHIE BOJBI U T.1I.).

B pabGore mnpuBeneHa cxema CO3/1aHHON YCTaHOBKH JJisi HMCCIEAOBAHUS KOPPO3UU
peakTopubix marepuanoB CorrSiC’a. Koppo3uonHas kamepa BBIIOJIHEHA W3 MPOMBIILICHHOM
BBICOKOBaKyyMHOU TpyOuaToil meun GSL-1600, oOecnieunBaromuii BO3MOKHOCTh MPOBEICHUS
KOPPO3WOHHBIX HCCJICIOBAaHUN Ha MaKCUMaJbHBIX Temmeparypax 1500-1600 °C  npum
atMocdepHoM nasienun u 1400-1500 °C B Bakyyme (0,1 ITa). OGpasen pazmeriaeTcst B LIEHTpe
30HBI HarpeBa Mevu.

[IpoBeneno ucneitanue SiC MOKpHITHI B Mapax BoJbl Ipu Temneparypax 101400°C u
naBieHusX okucaurens (mapel Bojel) 100ITa, ObulM MOMydeHBl KOMIUIEKCHBIE BpPEMEHHBIE,
TEMIIepaTypHbIE JUArPaMMBbI IKCTIEPUMEHTOB 110 KOPPO3UH.

Hayynas HOBM3Ha IMOJyYEHHBIX DPE3YJIbTATOB COCTOUT B HOBBIX AIKCIIEPHUMEHTAJIBHBIX
JTAHHBIX O BBICOKOTEMITEPATypHON KOPPO3UH HOBBIX PEAKTOPHBIX TPAPHUTOB C MEPCIIEKTUBHBIMU
kapOuaHbIMH (SiC) MOKPBITHSMHU.

JIureparypa:

1. Ohashi, H. Concept of an Inherently-safe High Temperature Gas-cooled Reactor/ H.
Ohashi, H. Sato, Y. Tachibana, K. Kunitomi and M. Ogawa // AIP Conf. Proc. ICANSE2011:
Denpasar, INDONESIA, November 14-17, 2011 — 2012. — VVol.1448. — Pp. 50-58.

2. Sawa K, Ueta S. Research and development on HTGR fuel in the HTTR project. Nucl
Eng Des. 2004; v.233, pp.163-172
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TEPAIIEBTUYECKHE METO/bI SAJTEPHOU MEJUIIUHBL. CPABHEHUE
METOA0OB BEPUOPUKALNU PA3JINYHDBIX IIJTAHOB OBJIYYEHUA

oomikamu JK. H.
KasHY um.anp-®apabdu, r. AnMaTsl

Hayunslit pykoBoauTens: 1.¢.-M.H., 3aB. kad. TeopeTndeckoil u siaepHoit pusuku Adumie M. E.

JlyyeBasi Tepanusi ynpasiasemass mno wu3zodpaxenusm (IGRT) SIBIIIETCSA
CIICIUATIM3UPOBAHHON (POPMOIl TpEeXMEPHOW JTy4eBOW Tepaluu, MPHU KOTOPOH HCIONIB3YETCS
MHTETPUPOBAHHOE B YCKOPHUTENb JUATHOCTUYECKOE 00OpYAOBaHHE, MO3BOJISIONIEE MPOBOAUTH
OUYEHb TOYHOE MO3UIMOHUPOBAHUE MAIMEHTa BO BpeMs KaXJIOro ceanca oOnydeHus. OyHKIHSL
OJTHOBPEMEHHOTO MHTEIPUPOBAHHOTO MOJIYYEHHUS M300pa’keHU BO BpeMs JICUEHUS, TTO3BOJISET
UACHTU(PUIUPOBATh MHILIEHbh B PEXKHUME PEAIbHOIO BPEMEHH, TEM CaMbIM MAaKCHUMAalIbHO
OTPAHUYUTH KOJMYECTBO pATUAINK, KOTOPAas MOXET OBITh IMOJIydeHa 3J0POBBIMH TKAHSIMHU,
PacMoI0KEHHBIMUA BOKPYT OMYXOJH, YTO JACT BO3MOKHOCTH O€30MaCHO JOCTaBUTh K OIMYXOJIU
CBEPXBBICOKHE J103bI u3iydeHus. Takum oOpazoMm, coBmectHoe npumeHeHue IGRT B kauectBe
unrerpanbHoi coctapistomerd 3D CRT wiam IMRT obecrnieunBaer CBEPXTOYHOE OOIydYCHHUE
[ATOJIOTUYECKUX MHUIIEHEH (OmyXojeil) MpeneabHO IOMYCTUMBIMU J03aMH HOHU3HUPYIOLIEH
paauanuy 1 HaJIe)KHYIO 3alllUTy OPraHOB PUCKA.

Josumerpuueckoe rianuposanue 3D CRT wiu IMRT:

* Co3anue u BBIOOp JO3MMETPUUECKHX TUIAHOB C UX YTBEPXKIICHUEM;

* He3zaBucumas cucreMa IpoBEPKU JO3UMETPUYECKUX IUIAHOB - KOHTPOJIb KA4eCTBA;

* Bepuduxanus 103uMeTpuyecKoro miaHa.

[Tocne mosy4eHus: BCeX KOHTYPOB MPOBOAMUTCS Jo3uMeTpudeckoe mianuposanue 3D CRT
nmn IMRT — pacuer miiana ny4eBoil Tepanuu ¢ AOCTUKEHHUEM ONTHUMAJIBHOIO paclpeleieHus
JI03bI BHYTPHU OITYXOJIH, TTPH MAaKCHMAJILHOW 3aIlUTe KPUTHYECKHUX (30POBBIX) OPraHOB/TKaHEH
OKPYKaIOLIHX OITYXOJIb.

JlomonHUTENbHO  NPOBOJAUTCS ~ HE3aBUCHMAasi  CHUCTEMa  IPOBEPKH  BBIOPAHHOTO
JIO3UMETPUYECKOTO TUTaHa (KOHTPOJbh KauecTBa Kaknplii mmaH oOmydeHHsl TpoBepsieTcss Ha
JMHEHHOM YCKOpHTEJE IMPHU MOMOIIM MAaTPUYHOTO JIeTEeKTOpa Ha (paHTOME LMIUHAPUYECKON
(dbOopMBI UITH HA MATPHIIE C TUIACTUKOBBIMH MJIACTHHAMHU.

HeobOxonnMocTh TOuHOM BepUPHUKALIUU SBIISIETCS 3aJI0IOM IPOBEIECHUS YCIIEITHON JIy4eBOI
Tepanuu.

Cnucok Jureparypbl:

1. David Kramer Carbon-ion cancer therapy shows promise (aura.) // Physics Today :

xypHain. — 2015. — Urons (vol. 68, no. 6). — P. 24. — DOI:10.1063/PT.3.281

2. Kimmanueckas peHTreHopaauosorus (pykoBoacto). T. 5: JlyueBas Tepamus onyxomiei u
HeomnyxoJeBbix - 3aboneBanuit // Ilon pen. I'. A. 3earenumze/AMH CCCP. - M.:
Menmumuaa, 1985. - 496 c.
Bapnprues M. C., LIpi0 A. ®@. MectHble 1yueBble noBpexaenus, M., 1985. - 240c.
JlyueBas Tepamusi 3J0KayecTBEHHBIX omyxoieil. PykoBoactBo misi Bpaueit // E.C.
Kucenera, I'. B. 'ongo6enko, C. B. Kanaes u np. /Ilox pen. E. C. KuceneBoii. - M.:
Menmunuaa, 1996. - 464 c.
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UCCJEIOBAHHME 3ABUCUMOCTH JO30BbIX PACIIPEJIEJTEHUI HA
PA3J/IMYHBIX OPTAHAX C IOMOUIBIO AIIITAPATA TRUEBEAM

oomikamu JK. H.
KasHY um.anp-®apabu, r. Anmatsl

Hayunsrii pykoBoauTens: A.¢.-M.H., 3aB. Ka. TeopeTudeckoil u spepHoit Gpusnku Adumes M. E.

B coBpemMeHHOI MpaKTUKE JICYSHUsI OHKOJIOTUYECKUX 3a00JIeBaHUN BaXKHOE MECTO 3aHsjIa
aydeBas Tepanus. W ans IMCTAaHLUMOHHOM, M KOHTaKTHOM JIydyeBOW Tepamuu HauOouibliee
pa3sBUTHE TOJYYMWIH METOJbI JIEYCHUsI (POTOHHBIM U 3JCKTPOHHBIM H3JIy4Y€HHEM. AKTyalbHBIM
ABJISIETCA pacdyeT HeoOXOAUMOM J03bI I TOTO WIIM MHOTO OpraHa. B 3aBUCMMOCTH OT IJIOTHOCTH,
OT PacCTOSHUS MEX]ly UCTOUHUKOM U OIyXOJIbIO, 3HAUEHUE J103bl pA3HOE.

N3-3a cuiibHOM 3aBUCMMOCTH XapaKTepa B3auMOJICHCTBUSA OT SHEPTUU U3ITyYEHUI U COCTaBa
TKaHU, TIOHSTHE SKBHBAJCHTHON OMOJIOTMYECKOW JT03BI B JIy4EBOW TEparuy HE MMEET TOYHOTO
ornpeneneHus (B OTIMYUE OT CIydas XPOHUUYECKOro OOJydyeHHs] B HU3KUX /103aX, /1€ BBEJCHbI
NOHATUS DKBUBAICHTHOH U J(PQPEKTHBHOH /03), UYTO OCIOXKHSAET AaHaIU3 KIMHUYECKHX
pe3yJbTATOB.

JlocTaTouHO CI0XKHBIE IPOLEAYPHI 103UMETPUH U PAJUOMETPHUH CYILIECTBEHHO YCIIOXKHSIOT
npolecc KaTMOpOBKH TepareBTUUECKUX MMy4KoB. [T03ToMy coztanue ObICTPBIX ¥ TOUHBIX METO/I0B
pacuéra J030BbIX paclpeesieHul SBIseTCsl BOCTpeOOBaHHON HAayYyHOU MPOoOIEeMOii.

B pabote uccrnenoBanuck pazianMyuHble TKAHW OpraHUu3Ma Hapsay ¢ NPU3HAHHBIM OMOPHBIM
MaTepuaioM - BOJAOM, KoTopblii yacto BeicTynmaer B kiuHuKe (KasHMMOwuP) ¢dantomubIM
MaTepHaIOM.

W3nyueHue nepecekaeT TKaHU € pa3IuYHbIMU IJIOTHOCTSAMHU, TAKUMH KaK MBIIIIbL, )KHPOBAs
TKaHb, JIETKHE, KOCTH. Takue TKaHM, y KOTOPBIX IUIOTHOCTb WJIM aTOMHBIM HOMEp, WU U TO U
JIpyroe OTJIMYAKOTCS OT TaKOBBIX JUJIS BOJbI, HAa3bIBAIOTCSI HErOMOTE€HHOCTSMHU HJIU
TETEPOr€HHOCTSMH.

BrnusiHre HErOMOreHHOCTEN MOKHO Pa3JIE€IUTh HA JIBE KATETOPUU:

* W3MCHEHHME B IIOIVIOUICHWM IEPBUYHOIO IYyYKa M CBS3aHHOTO C HHUM pacCEsIHHOTO
(OTOHHOTO U3JTyYEHUS;

* U3MEHEHME B IOTOKE BTOPUYHBIX JIEKTPOHOB.

OtHocuTenbHasE BaXHOCTh OSTUX OJ(PQPEKTOB 3aBUCUT OT pailoHa «uHTepeca», T
paccMaTpuBaeTCs U3MEHEHHE 103bl. Jl1d ToYeK, HaxoAAIMXCcs 32 HETOMOT€HHOCTBIO, OCHOBHOM
3¢¢deKkT cBs3aH C U3MEHEHHWEeM ocjabjJeHus NEepBUYHOrO u3iIydeHus. HM3meHeHus B
pacripe/ielIeHUH paccesHHOTO U3JTyueHHsl 6oiee 3aMeTHBI BOJIM3U HErOMOT€HHOCTHU. MI3MeHeHus B
MOTOKE BTOPUYHBIX AJIEKTPOHOB Haubosiee CyIIECTBEHHbI BHYTPU HEIOMOTE€HHOCTEH M BOIM3U
TpaHuLl pa3zaena.

Jlureparypa:

1. Moucees A.H., KniumanoB B.A. AHanu3 pacxoxaeHUs pe3yIbTaTOB pacueTa J030BBIX
pacnpeneneHui 11 TOHKOTo JTy4ya ramma-kBaHToB Co-60, mony4eHHbIX MeToJoM MoHTe-
Kapno no mporpamme MCNP u npezncraBieHHbIX B OHOIMOTEKE TO30BBIX siep. —
Menunuackas ¢usuka, 2006, Ne 3 (31), cc. 22-5.

2. Mouceer A.H., Kimmanor B.A. J[o30BbIe pacrpesesieHusi TOHKOTO JIyda HEUTPOHOB B
BoJie. — AnbMaHax knuHuYeckor meauiuuel, 2008, T. XVII, yacts 1, cc. 350—4.

3. MowuceeB A.H., Kiniumanos B.A. Jlo30Boe pacmpejeneHne B MIJIHHIPUYSCKOM BOJTHOM
(daHTOME OT TOHKOTO JTyda HEMTPOHOB JUIst 28 rpymi sHepruii B auanazone 0 - 14,5 MaB.
— Menumuackas ¢pusnka, 2008, Ne2(38), cc. 29-33.
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IK30TFAJTAMIIAPJIAPIBI I3AEY 9AICTEPI

omreH A.A.
On-dapadu ateigaarel Kaz¥'Vy, Anmarsl K.

Frineivu sxetexmici: PhD, gonent bomkaes KA.

DK30Fraamiap (exKenri rpek TUIIHEH aylapraHaa e€X0 — CBIPTKBI) — KYH JKYHECIHEH ThIC
opHaylacKaH riaHera. [lnanera »apbIFbl KYJIIBI3ABIH KAPBIFBIMEH CAJBICTBIPFaHIa ©Te 09ceH
dKoHe on okyabinap KyHHeH onje-kaiia KamiblK  OONFAaHABIKTAaH KONTEreH YaKbIT
IK30FaJIaMIIapiaapsl Tipkey MyMKiH 0oamabl. Kasipri Tanga sKeTUIIipiireH FBUTBIMU 9JIICTEPIIH
apKachIHAa OHJIall TUTaHeTajap >kl TaObUIbIN XKaThlp. 2018 KbUIABIH 3 KaHTapbIHA JekiH 2792
FaJlaMIIapJIbIK KyHenepaid 6ap Oanysl )koHe OHBIH imriHe 3726 sKk30FanaMiapiap/IsH 6ap eKeHi,
COHBIMEH KaTap OHbIH 622 xylieci OipHelle MIaHeTalaH TYPaThIHABIFBI CEHIM/I1 TYPJE pacTall/Ibl.
Kyc >x011bI ramakTMKachIHAFbI K30FasiaMiapiiap cansl 100 MuiinapATad KeM eMec e, ajl OHbIH
5-20 MuIIMapaKa KYbIFBI )Kep THITEC IUIaHeTaIap Aen 0ohKaHya.

DK3oFanaminapiaapsl i3eyre apHajiFaH KenTereH oaicrep 6ap. Omapasl 6ipHenie TonTapra
Oemin KapacTelpyra Oojanbl. MpeIcanbl, HETi3T1 JKOHE KOCAJIKbl omicTep. bakpuiay jkacay
OapbICBIHIA HETI3Ti dficTep KeHiHeH Koumanbuiansl. Herisri oxicrepre [lomep amici, mepruoaTst
MyJAbCAIUSIIAY 9JIICI, TPAH3UTTI 9/IIC, TPAH3UTTEPAIH YaKbIThIH BapHUAIUSIIAY KOHE TPAHIUTTEPIH
Y3aKTBIFBIH BapUsIUsIIAY OMiCi, )KAPBIKTBIH OpOHUTAJBIK (Da3aChIHBIH ©3Tepici, TPaBUTALHSIIBIK
MUKpOJIMH3aJIay KoHE Typa OaKplIay SicTepl Kipedi.

biznig Kyn xyitemi3 cekinai 6acka na o3 xkykeci 0ap »KyIabI3aap, siFHA OipIieHe IiaHeTa
alfHanatelH kyiab3gap Oap. OmapabiH KyH KkyilieciHeH albIpMallbUIBIFRl TJIaHETANAPAbIH
eJIIIeMiHEe Kapail OpHaJIaCybl, COHBIMEH Katap IuiaHetajgapablH KyHHEH opHanacy KallbIKTBIFBI
Oombin TaObutagbpl. CoNl KAIIBIKTBIKTAPIBIH 3aHABUIBIFEI THIMYC-Boad 3aHIBUIBIFEI OOWBIHINA
Tekcepineni. Tumumyc-boad 3aHABUIBIFEI NI A9JeNAeyl KeNTipiIMereH 3aHIbUIBIK OOJIBII
tabbutaabl. Keiibip ranmbiMaapablH THiKipiHIIe ockl 3aHabUIBIK KyH KyileciHe Kaparanzaa
AK30XKYHenepae JoNipeK OpbIHJANAbl. DK30FanaMInapiaapasl 131eCTIpyAeH KEeWiHT1 KapajaaTblH
eKiHIl Mocene ocbl Tunmyc-bold 3aHIBIIBIFBIH HK30FalaMIIapibIK JKyienepre KOJIaHBIII,
oJIapbl TeKcepy 00k Tabbu1a bl OChI TYPFBIZIa MEHIH JKYPTi3TeH €CenTeyyiepiM MEH 9/1e0nueTTe
KeNTipuIreH ecenrteyinep O0ip-Oipine colikec keni. Mpicansl: CancriS5, Kepler90, Trappist] xone
T.0 KOI TUTaHeTalaH TypaThiH xyhenep Tumnmyc-boad 3aHIbUIBIFBIHA COMKEC KENETIHAIT KOPIH]II.

[Tatinananelnrand ogeOuerTep TiziMi:
1. Byp6a I'. Oazucsl sx3o0manet // Bokpyr ceeta. — M., 2006.— Ne 9 (2792). — C. 38—45.
2. JleBun A. Cura 3Be31 // [lonmynsapHas mexanuka.— M., 2009.— Ne 1 (75). — C. 24—29.

3. Burrows A. A theoretical look at the direct detection of giant planets outside the Solar System
/I Nature.— 2005. — No. 433. — P. 261—268.
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H2* 2JKOHE HD* CYTEI'I MOJIEKYJIAJIBIK MOHJAPBIHBIH BAPUAIIUAJIBIK
ECEIITEVYJIEPI

bazaposa A. H., ImanranueBa O.
KasHY umenu anp-®apabu, pusnko-TeXHUUECKUH QaKynbTeT, AJIMATHI

Fruteimu xxerekai: PhD Bex6aes A.K.

Ho>" sxone HD™ cyreri MoJeKy/IaiblK MOHIAAPBIHBIH HAKTHI TEOPUSUIBIK 3epTreyiepi [1]
COHFBI yaKbITTapjla YJIKEH KbI3bIFyIIbUIbIKTapra ue. Ho™ xxome HD' 3eprreysepi yuiin po —
BUOPALIMOH/IBI CIICKTPOCKOIHSI KOMETriMEH Me/Mp DJICKTPOH MacCachIHbIH IPOTOH MaccachlHa aca
JIOJ1 KaThIHACBIH [2,3] aHBIKTAay MaKcaThl HEri3re ajibHbII OThIp. COHFBI TOXKIPUOETIK HOTHXKENEP
OoiipiamIa [4] >KyMbICEIHIA OYJT )KOOAHBIH KY3€re acy MYMKIH/IT1 KOPCETIreH.

AFbIMZIaFBl  3€pTTE€Y  JKYMBICBIHJIA  CYTErl  MOJIEKYJNalblK  MOHBIHBIH  HaKTh
CHEKTPOCKOMUSICHIMEH OalIaHBICTBI TaFbl Oip MOCENEHI KapacTBIPTHIPYIbI KOH KOPIiK, SFHU
TPUTOHHBIH KacHeTiH 3epTTey. ToxipuOeHi *ky3ere acblpy YIIIH COHBIMEH KaTap MaTpHULAIbIK
AIIEMEHTTEPIIH AMIONBAL aybICybIH Oiny mapT. Omap Oip oHE €Ki MPOTOHAAPIBIH OTY KYIIiH
aHpIKTayFa MyMKiHIik Oepeni. biz L=0-5 sxone 0©=0-5 nuama3oHbIHAaFbpl XKargailiapabiy
apachIHAAFbl OAPIIBIK OTIENUIEep YIIiH AUIOJIb MOMEHTIH €CeTITedIK.

[Tafimananeuiran ogeOueTTep Tizimi:

[1] V. I. Korobov, Phys. Rev. A 77, 022509 (2008).

[2] B. Gremaud, D. Delande, and N. Billy, " J. Phys. B: At. Mol. Opt. Phys. 31, 383 (1998).

[3] S. Schiller and C. Lammerzahl, ” Phys. Rev. A 68, 053406 (2003).

[4]J. C. J. Koelemeij, B. Roth, A. Wicht, I. Ernsting, and S. Schiller, Phys. Rev. Lett. 98, 173002
(2007).
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X-RAY IMAGE AND DATA ANALYSYS. EXAMPLE: WATER SATURATION
IMPACT ON DISPERSION AND MIXING AT PORE-SCALE

Beisenov B.U.!
Al-Farabi Kazakh National University!, PSI TOMCAT laboratory?
Supervisors: Dr. of Physical and Mathematical Sciences, professor Burkova N.A.%,
Dr. Rolf Kaufmann?

X-ray imaging being the best non-destructive method of structure analysis, faces some
difficulties in data managing. High quality images frequently have huge sizes and require large
memory storage. Moreover, image quality is essential to describe physics of a sample.

Some tricky methods to get favorable visualization with reasonable memory are described
in this paper.

Data acquired from experiment performed by our team lead by Dr. Joaquin Jimenez-
Martinez at TOMCAT lab of Paul-Scherrer Instituttuion are taken as an example of raw data to be
proceed and analyzed.

The aim of the experiment was to image the spatial distribution of solids, water, and air in
the sample and the temporal evolution of the concentration field of a tracer in porous media during
transport experiments, with a temporal resolution below one second. Such imaging is vital to
develop a mechanistic understanding of the impact of complex flow dynamics and water saturation
(fraction of the total pore volume occupied by water) on chemical dispersion, mixing and reaction
in soils [1-3].

The measured/reconstructed concentration field obtained by the analysis of the tomographic
measurements will be used to develop and validate the simulations and will allow us to study
systematically the impact of water saturation on the temporal evolution of solute dispersion and
mixing.

Reference

[1] Simunek, J. et al. (2008). VVadose Zone J., 7(2): 587-600.

[2] Jiménez-Martinez, J. et al. (2015). Geophys. Res. Lett., 42: doi:10.1002/2015GL064513.
[3] Lester, D.R. etal. (2013). Phys. Rev. Lett., 111(17):174101.
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HEPCIIEKTHUBbBI PA3BUTHSI COJIHEYHOM YHEPTETUKUA HA TSHb-
IMAHBCKOMU BBICOKOI'OPHOU CTAHIIMHU HA BBICOTAX 3340 U1 800 METPOB
HAJI YPOBHEM MOPs

Beiicenosa A.JI.%, ['upun B2, Hesmepxunkunii 1.C.2, CagpixoB T.X?.
Ka3zaxckuii yHUBEpCHTET myTeii coodmenns, AnmaTs, Kasaxcran®
DU3MKO-TeXHUYECKUIl MHCTHTYT, AnMatel, Kasaxcran?

Conneunast (hOTO’HEpreTHKA SBISAETCS OJHUM M3 HanOojee TUHAMUYHO Pa3BHBAIOIIUXCS
KOMMEPUYECKUX BHJIOB BO30OHOBIISIEMBIX MCTOYHUKOB 3HEpruu. 1o cTaTuCTUYECKUM JaHHBIM B
2007 roxy npoussenerno MII1 obmieit momrHOCTBHIO Ootee 5 I'BT; k 2020 roxy mporHo3upyercs
noctuub Oosiee 200 I'Bt. Ilpenmomnaraercs, yro B 2030 rogy COJHEUYHBIMU CTaHIUAMH OynaeT
BeIpabateiBaTthest 10%, a B 2040 roxy — ot 20 g0 28% o6miero MupoBoro o0bema BeIpaOOTKH
3JIEKTPOIHEPI UH.

ObecnieueHne AIEKTPOIHEPrUEH TMOTpeOUTENeld B OTHAICHHBIX TOPHBIX PETHOHAX
SBJISIETCS OJHOW M3 OCHOBHBIX MpoOieM sHepreTukoB. Ilpokmanka u oOciyXuBaHUE JTUHUN
aNIeKTponepenay TpeOyeT OONbIIMX 3aTpaT M3-3a CIOKHOM MECTHOCTH W KJIMMATHYECKHX
YyCIOBUH. A Takke A OTONMTENbHBIX KOTJOB, OOECHEUYMBAIOIIUX CHCTEMY OTOIUICHHUS,
TpeOyeTcs MpuoOpeTeHrne U JocTaBka OOJIBIIOrO KOJIMYECTBO IOpIOYE-CMa304HOI0 Marepualia
TakK, KaK OTOIUTENIbHBIN CE30H B TOPHOW MECTHOCTH JTUTHCSA JI0 EBATH MecsLeB. Takum o6pazom,
YYUTBIBAsE BCE 3aTpaThl Ha TMOTpPEOJCHHE OIIEKTPOIHEPTMHM U OTOIUICHHE BO3HUKAET
HEOOXO/MMOCTh IIPOBEECHUE UCCIENIOBAaHUM M OLEHKAa HKOHOMMYECKOH 3((HEeKTUBHOCTH
UCTIOJIB30BaHUSI  COJHEYHBIX  AJIGKTPOCTAHLIMH, OpPHUEHTUPOBAHHBIX HAa  OOecleYeHue
3JIEKTPOIHEpruen noTpeduTenel B OTAAICHHBIX TOPHBIX PErHOHAX.

HccnenoBanue ydeHbIX MOKa3ano, yTO KOA((ULUUEHT MOJIE3HOro AEMCTBUS COJHEUHBIX
Oarapeil Ipu YCTaHOBKE B TOpax ropaszio BbIIIE, YeM B MYCThIHE. DTO OOBSCHAETCS TeM, YTO B
TOPHOH MECTHOCTH TeMIlepaTypa BO3AyXa 3HAYUTEIBHO HIDKE, JOCTAaTOYHO XOpOIIas
MHTEHCUBHOCTh COJHEYHOI'O M3JIYYEHUs, a TakKe OOJIbILIE COJHEYHBIX THEH, Ha KOTOpble He
BIMSIIOT OOJIaKa M Ty4H, HaXOMAILIMECS HIDKE YPOBHs YCTAHOBJICHHBIX COJIHEYHBIX IaHENEH.
OueBUIHO, YTO MPH TaKUX YCIOBMSX A HEOOXOIMMOW MOIIHOCTH COJIHEUHBIX OaTtapeit
coOupaercs 0oJbIIee KOJIMUYECTBO COTHEYHOM SHEPTUH.

B paGote npoBeneHb! pacyeThl JaHHbIX, MOJTYYEHHBIX C SKCIEPUMEHTAIbHBIX COTHEYHBIX
MoayJsel, yctaHoBieHHbie Ha 800 MeTpoB Haja ypoBHEM Mops (nanee — H.y.M.) (T.AJIMaThl, MKD.
Anaray) u 3340 meTpoB H.y.M. (AnMaTHHCKas 001acTh, nepesai XKocanbl-Ke3enb)

Taxum o6pa3om, FKCIIEpUMEHTaIbHbIE JAHHBIE TOKA3bIBAIOT, YTO Ha BbicoTe 3340 MeTpoB
HaJl YPOBHEM MOpS COJIHEYHAsl paJualius B CpeHEM Ha 27 MPOLEHTOB 0oJbllle, YeM Ha YPOBHE
Mops. KonuuectBo conmHeuHbix nHed Ha BbicoTe 3340 merpoB H.y.M. Ha 38% mnpeBbllaeT
KOJINYECTBO AHAJIOTHYHBIX JIHEH Ha BbicoTe 800 M. H.y.M. DTO BCE YKa3bIBAET, YTO SIKOHOMUYECKU
BBITOJTHO YCTaHABIUBATh COJTHEYHBIC DJIEKTPOCTAHIIMU HAa YPOBHE TOP.

Jluteparypa:

1. Xpomos C.I1. Merponorus u kauMatoiorus: 7- uza. M. U3n-Bo Mock. YH-Ta : Hayka,
2006. 582 ctp.

2. 3oxoneit C. Conneunast sHeprus u ctpoutensbctBo. — M.: Crpoiiuzaar, 1979.

3. Pomxep I'. Bappu. «Iloroma u xiaumar B ropax». Jlenunrpana. ['mapomereonsmar 1984,

4. B.C. llIxonsHuk, A.A. berex6aeB, b.H. MykaiieB «BbICOKOTEXHOIOTHYECKHE
MIPOU3BOACTBA JIJISl CO3/IAHUSI KPEMHUEBOM COTHEUHOM sHepreTuku B Kazaxcraney, Jlokimaab
HAH PK, Nel, 2014. C 5-18.

5. beticenoBa A.Jl[., OnmenoBa A.M., Hesmepxunkuit HW.C., CanmpikoB T.X.,
SHEPI'ETUYECKUI ITOTEHIIMAJI FOXKHO-KA3ZAXCTAHCKOM OBJIACTU. C6op.marep.
peciy0. HayqHO-TIPAaKTUYECKON KOH(EepEeHIIUN CTYACHTOB U MOJIOBIX yueHBIX «Kenemek-2017»,
XKeskasran 2017, 140-142.
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ECTECTBEHHBI TAMMA- 1 BETA-®OH YEJIOBEKA KAK UHJIUKATOP
OHKOJIOI'MYECKOI'O PUCKA

Bunaitdexosa M.E.
KasHY um.ans-®apabdu, r.AnMaTsl

Hayunsie pykoBogurenu: goktop PhD, npemn. 3apunosa 10.A.

[To nanHpIM MextyHapoiHO#M KomMuccuu 1o paguosiornyeckoit 3amure (MKP3), Hayunoro
koMuTeTa 1o AeiicTButo aromHou paananuu (HKJIAP) OOH nanbombinas yacTs 10361 00TydeHUS
(okomo 80 % ot oO1mieit), mony4aeMol HaceleHHEeM B OOBIYHBIX YCIOBHSX, CBS3aHA UMEHHO C
MPUPOJHBIMU MCTOYHMKAMU paguanuu. [J1aBHBIMM MCTOYHHMKAMHU IOCTYIUIEHHUS B OPTraHHU3M
YeJI0BEKA €CTECTBEHHBIX PaJJMOHYKJINI0B SBJISIOTCS PALMOH U JIbIXaTelIbHAas CUCTEMA. DBOIIOLUS
6uocepsl, Hoocheprl MPOUCXOAUT B 0OCTAHOBKE MOTPYKEHHOM B MOCTOSHHBIN pajilalliOHHbII
¢oH, B yaCTHOCTH, TaMMa- U 0eTa-(hoH, SBISFOMUNACST OCHOBHBIM KOMIIOHEHTOM.

Lenpto npanHOM paboThl OBUIO H3yYyeHHE €CTECTBEHHOro ramma- u Oera-¢oHa,
pacOpenesieHHOro 10  Tely 4YeloBeKa, KaK HWHAMKAaTopa OHKOJIOTMYECKOTO0 pHCKa U
oHKO03a001eBaeMOCTH. M3MepeHHs MPOBOAWIMCH C TMOMOINBID TPUOOPOB  IMEPEHOCHBIX
paguometpoB-go3umeTpoB  «PKC-01b-COJIO» u «PKC-01I'-COJIO». B xkadectBe O0i0ka
JIETEKTUPOBAHUS B HHMX YCTAHOBJIEH CUMHTWUISUMOHHBIA aerekTop. [lnama3oH wuszMepeHus
TJIOTHOCTH TIOTOKA: GeTa-dactui oT 1 mo 10° wact./(MuH*cM?), a JMAMa30H PErHCTPUPYEMBIX
sHepruii ot 0,06 10 3,5 M»B; nuana3on peructpupyeMbix 3Hepruii ramma-yactull ot 20 k3B g0
10 M»sB. Onu npenHasHadyeHbl JJIsI KOMIUIEKCHOTO PaIHAIlMOHHOTO KOHTPOJISI OKPY)KAroIiei
cpenpl, padoyux MECT, YCTAaHOBOK W TPAHCIOPTHBIX CPEJACTB W TMO3BOJSIOT IMPOBOJIUTH
UACHTU(PUKAIMIO PAAUOHYKIUIHOTO COCTaBa HCCIEAYEMbIX IpPOO U OKpYyKarolled cpeabl.
Metoauka n3mepenuii Obuta cienytomieit. Pacripenenenue raMma- u 6eTa-akTUBHOCTH IO TENy
YeJoBeKa M3MEpSUIOCh B MOMEUICHWH C HAaMMEHBIIMM (POHOM ITyT€M CKaHWPOBAHHS BAOJb U
MOTIepPEK TeNa ¢ MAaKCUMAIbHO OJIM3KUM PACCTOSHUEM OT HETO.

N3mepenust ecrecTBeHHOM OeTa- M ramMma-akKTMBHOCTH Tejla 4eJOBEKa IPOBOAMIIACH Ha
CTyJIEHTaX B YCIOBHSIX HamOojee HU3KOro (poHa, MMEIIerocs Ha (akylbTeTe Ha BBICIIUX
staxkax. [lo pe3ynpraTam u3MepeHuil paJioakKTUBHOCTH PA3JIMYHBIX YacTEH Tesa YeI0BeKa BUIHO,
410 HauOonbpIIMi (OH OOHAPYXKUBAETCS B OONACTU MHILEBAPUTENHLHOTO TPAKTa, JIETKUX U B
00J1aCTH TOJIOBHOTO MO3Ta. DTH PE3yIbTaThl MOATBEPKAAIOT U3BECTHBIE paHee GakThl [1] o ToM,
YTO HAKOIUICHUE PAIMOAKTUBHOCTH B TEJIE€ YEIOBEKAa COCPENOTAUYMBAIOTCA B KUPOBBIX TKAHAX
(roJIOBHOM MO3T, KENyIOYHbIH TPAKT), a TaKKE B CKOIUJICHUSIX MBIIIEYHON TKaHU. M3BecTHas
3aKOHOMEPHOCTb O TOBBIIIEHUH E€CTECTBEHHOIO pajuallMOHHOIO ()OHAa C BO3PACTOM YEJIOBEKa
cBsA3aHa ¢ 3(PPEeKTOM HAKOIIEHUS PAJIUOAKTUBHOCTHU 3a CUET JOJTOKHMBYIIMX PaAHOHYKIHJIOB.
Orta XKe 3aKOHOMEPHOCTh B MEAMIIMHE TUArHOCTHpPYeTCS Kak HapacTaHue Ooye3Heill B
COOTBETCTBYIOILIMX JIOKaNU3aluusix. JlaHHas 3aKOHOMEPHOCTh OyJeT MCCleOBaHa B IajbHEMIIEM
B IyJI€ BO3PACTHBIX KaTErOpU HACEJIEHUS B CBSI3U C TEM, YTO C BO3PACTOM YBEJIMYUBAETCS PUCK
OHK03200J1€Ba€MOCTH, a TAK)KE€ Ha OHKOOOJIbHBIX MAIIUEHTAaX B COOTBETCTBYIOIIUX MEIULIUHCKUX
YUpEKIACHUSX.

JIureparypa

1. 3ammuTa oT pagoHa-222 B )KWJIBIX 3[aHUAX U Ha pabounx mecrtax / [Tyomukammst MKP3 65.
Ilep.c anrn. — M.:Oneproaromuznat,1995. — 68 c.
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KYKA YJHIEKTEH OTKEH AJIb®A-BOJIIIEKTEPAIH SJHEPI'ETUKAJIBIK
CIIEKTPIH 3EPTTEY

binneo6aii I'., b.MamenkopimMmoBa
On-Oapadu ateiHaarel KazakY.V ¢usuka-rexHUKaIbIK (HaKyabTeT

Foumeimu sxerekmrici: §.-M.F.K., mpodeccop Abunbaaes A.X.

Berrik-0ereTTik KpeMHMI TIpKeTilIiHE HETi3AenreH anb(a-CIeKTPOMETPIiH KeMeTriMeH
JKYKa YJITEKTeH OTKEH aib(a-OeNeKTep IiH dHEPTreTUKANBIK CIEKTpi aublHbL [lonmudTuieH
YJIIEKTiH Maccachl MUKPOTAJIJAFbIII Tapas3bIHBIH KOMETIMEH ajJIblH aja aHbIKTalIbl. Ajbda-
OeJmeKTepAiH K3l pETiHAE MOHOPHEPTeTUKANBIK anbda Oemmek mbiFapaTeiH (Ea=5,15
M5B, T1/2=2"10% xb11). [TnyTOoHM#-239 H30TONBI TAHAAM ANBIH/EL JKYMBICIIBI O€Ti pagrychl MM
00JIaThIH AOHTENCK TIPKETII anb(ha-0eIIeKTIH KO31HEH 2CM KalIbIKTHIKTa OpHaTacKaH. Abda-
OeJIIEeKTIH Ko31 JereHiMi3-0eTiHe Topuil m3oTonrtap Hemece Pu-239 m30TOmnbBI KOHIBIPBUIFAH
JIaMeTpi SMM 00IaThIH TOT OacaThIH O0JIATTaH OMBUIBIN AJIBIHFAH IOHTENICK IUIACTUHKA. Topuid
W30TOINTaphl dHEPTUsACH 4-9 M»3B apanbiFblHIA XKaTKaH 4  anbda-OemeKTepIiH Ke3i OOk
Tabbutanbl. byn wm3oTomTap anbda-CoeKTPOMETpAIH op KaHAJIBIHBIH JHEPreTHKAIBIK KYHBIH
aHpIkTay YiniH >koHe E=f(Nk) ToyennminiriHiH ChI3BIKTHI (YHKIHUS OOJYBIH Kajarajay YIIiH
KaxeT.)Korapeia aTaiaraH €Ki 0ObeKT (TipKerTill meH anb(a-0emeKTiH Ko31)iiHeH ayaHbl COPBIT
anyra 0onaThIH KaMepaHbIH 11IiHe BEPTUKAIb OChTIH OOWBIHIA OpHANAcKaH. ToXipuOeHi xyprizy
pETi TOMEHACTI ICH

1)Kamepanan ayaHsl cOpbIn alibll (KaMepaHbIH 1MI1HIET1 KbICHIM/IBI IIIaMaMeH 102 MM c..0.
JKETKI31IT) ab(a-0eJIIeKTIH SHEPTeTUKAJIBIK CIICKTPIH Ka3bIIl aJlaMbl3.

2)KamepaHbl amIbIL TIpKETIITIH O€TIH MONMATHICH YimneriMeH jxabambrs. CoHaH COH
KaMmepaJaH ayaHbl COPBIN aJbIN €HJl YJNEKTeH OTKeH aib(a-O0emeKTepAiH CHEeKTPIH Ka3blIl
anambi3. by ypaic 6ipHeie pet KaTanaHaasl. bys yimnek yiiiH Toxipude OCbIMEH asiKTanaabl.Opi
Kapaid ~ ajJbIHFaH CIEKTPJl OHJAeyre KipiceMi3. Oyenl YJNEKTeH eomrnereH "amblK'" anbda-
OeIIeKTepAiH YHEPTreTUKAIBIK KA JaFbl OPHBIH aHBIKTAM anaMbl3. COHaH COH YJNEKTEH 0TKEH
anbQa-0eIeKTep/IiH YHEPTeTUKANBIK CIIEKTPIH jKa3bIIl bl OHBIH YHEPTUSICHIHBIH €H WKTUMAall
MOHIH TabaMbI3. Opi Kapail CIeKTpAiH TypiHe, KeHJIrHe Kapal *oHe OHbIH TYPIH JIoJI OChIHAAN
SHEPrHs KOFAITKAH allb(a-0eIeKTepiH TEOPUSIIBIK CIIEKTPIMEH CalbICThIPa OTHIPBIN YINEKTIH
1K1 KYPBUIBICBIHBIH KPUCTANJIBIK HEMece aMOP(THIK OeNriiepiH aHbIKTaliMBbI3.

22



CALCULATIONS OF NUCLEAR REACTIONS ON PROGRAM FRESCO
USING COUPLED-REACTION CHANNELS

Bozabaev R.A.
Al-Farabi Kazakh National University, Almaty

Supervisor: Doctor of Physical and Mathematical Sciences, professor N.A.Burkova.

FRESCO is a program developed by lan Thompson over the period 1983 - 2006, to perform
the coupled-reaction channels calculations in nuclear physics. It uses Fortran 90 or Fortran 95 on
Unix, Linux, Vax and Windows machines. More detailed information can be found on developer’s
website http://www.fresco.org.uk.

Using this program, we can consider several types of reactions such as elastic scattering,
inelastic scattering, breakup, capture and transfer. For example, reaction d(d,p)t with neutron
transferring and reaction 14C(n,g)15C with neutron capture and emission of gamma quant.
FRESCO as result of calculations provides reaction cross-section, differential cross-section,
integrated cross-section, astrophysical S-factor, scattering Legendre coefficients and so on.

This work shows exact example of transfer nuclear reaction with a FRESCO code, which is
explained completely. Codes for the FRESCO have five major sections: fresco, partition, pot,
overlap, and coupling.

The section fresco introduces all numerical parameters of coupled-reaction channel. In
partition you introduce all the mass partitions and the corresponding channels to be considered in
the reaction. States is the place where you introduce the spin, parity and excitation energy of
projectile and target. Pot contains the parameters for the potentials to be used in the reaction
calculation, either for bound single-particle states or optical potentials. Overlap functions are
needed in single-particle excitation calculations or in transfer calculations. Coupling are calculated
with the information given and include general spin transfer; electromagnetic couplings , single
particle excitations; transfer couplings.

In spite of all possibilities, which can provide this program, one may face with a several
problems during adapting it for a special scientific work. My experience concerns a lack of
information, which is provided on developer’s website. All explanations are given briefly and for
the concrete situations, without revealing of whole spectrum of the program’s potential. Second
problem is that FRESCO does not have interface on Windows operating system (OS) and operates
only by command line and text files. By gathering all these problems and their possible solutions,
| want to share them with people who want to start work with FRESCO.
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BE HEﬁTPOHI[I)IK I'AJ1IO AAPOCBIHA CBIPTKbI OPICTIH 9CEPIH 3EPTTEY
Banuonna JI.C.L, Ixanceiitos JI.M.12, Epmypar B.%, Bepmuxansix T.?

Lon-®apabu ateranarsr Kasak Yourreik Yausepcuteti, Anmatsl, Kasakcran
ZHI[po.]'IBIK ¢usuka nHCTUTYTHI, AnmMaThl, Kazakcran

Fruteimu sxerexmrici:.-M.F.k., mpodeccop k.a. C.A. XKayramera

Kazipri TaHzma SK30THKAIBIK SApOJap HWHTEHCUBTI ToxipubOenik 3eprrenyne. [ amo
SAOPOJIAPIBIH KYJIOHIBIK KYWpEYiH TEOPHSUIBIK 3epTTey, KEHIT SAPOJIApIbIH pPaaHOaKTHBTI
HIOFBIPJIAPMEH OTKIZUICTIH TOKIpUOESTIK 3epTTeY/ep Il KOocIapiiayra KoHe oJlap/bl TYCIHIIpyTre
MaHbI3/Ibl. PalOaKTHBTI MIOFBIPIAPMEH OTKI3UIETIH 3€PTTEYIIEp aTOM SIPOCHIHBIH KYPBUIBIMBIH
TaJlJayabl jKaHa aKnapaTTapMeH TOJBIKTHIpA, (PM3UKaHBIH OacKa canachlHIaza KeH KOJIIAHBIC
TaNTHI, MBICAJIFA SJIPOJIBIK acTPO(U3HKAIA.

3aMaHayu a3HYKJIOHBI SAPOJbIK (DPM3MKaA cajachblH/AA /1, TaJlo SposIapiibl 3epTTey ©3€KTi
Mmocerrle  Oombim  TaObwiaAbl. OcChIHAANW — sAAposiap OpOUTANAPBIHBIH — pajHycTaphbl, Oacka
HYKJIOHJJapMEH SIPOJIBIK OPEKEeTTeCy JMana30HbIHAH diJieKaiia yikeH Oonybl MyMKiH. ['ano
SPOCH! (PU3UKACBIHBIH ©31HAUTIK €PEKILEINiri, OHBIH SAPOJIBIK PEeaKUsuIap MEH AP0 KYPHUIBIMBI
MeXaHU3MIMEH ThIFbI3 OailIaHbICBIHAA.

SnponeIk rano — aca KapKelH KYObUIbIC. HEeWTpoHABIK rano — onci3 OalmaHbICKaH
HEUTpOHIApAbIH KOHTUHYYM TOHIpEeriHJe OpHalacybIMeH TyblHIaraH 3¢ dext. HeliTponnapasiy
OaiiylaHbIC SHEPTUACH MOHIHIH a3 OOyl J)KOHE SAPOIBIK KYIITEPAiH a3 KAIIBIKTHIKTa 9CEp €Ty
CUMAaThl HEUTPOHJIAPIBIH AP0 KaOBbIKIIACBIHAH (KOP) CBIPTKbI MHepudepHUsUIbIK ayMaKKa
HEUTPOHIApABIH 6TE YIKEH KAIBIKTHIKTapFa TyHHENIeHY mpotecine okenei [ 1]. ConpiMeH Katap
nepudepusIbIK HEUTPOHAAPABIH Tapaly THIFBI3ABIFEl KAOBIKIIA (KOp) 1MIIHAETT HEHTPOHAAPABIH
Tapaxy THIFBI3IBIFBIHAH aHAFYPIIBIM a3 Oonaapl. KaObIKIIaHbel KOpIIaraH HEUTPOHIBIK OYIT SAPO
paluyChlHaH KaparaH/Ja eTe YJIKeH KallbIKThIKTapFa JIeiiH KailbuiFaH.

Kytipey rano snponapablH KaCUETTEPIH 3ePTTEYAe €H MaHbI3Abl KypalaapabiH Oipi OO
tabbutaabl. OcChIHIaM peakiusiapaa yAETIAreH OeJIeKTepAiH Ycak Kypamaapra OesiHin
BIJIbIpAaybIHAH aJIbIHATBIH aKapar, TOJIKbIHIBIK (YHKIMSIHBIH rano OeJiriHIH KacHeTTepl Kaibl
Oiyre MyMKiHJIiK Oepeni. ["ano ssaponapabIH KyipeyiH KyJIOH/BIK epic e3repyiMeH, OaillaHbICKaH
exi (yir) OeJIeKTiH KOHTUHYYMFa OTyl peTiHAe KapacTelpyFa Oosasl [2].

By skyMmbIC siiponapAblH KYJIOHABIK KyHpeyiH KBaHTTHIK TOCUIMEH TEOPHSUIBIK 3epTTeyre
apHanFaH. 'Be rano sapoCHIHBIH SHEPreTHKAbIK JeHreinepiHe ChIPTKBl MArHUT OPiciHiH dcepi
3eprrenni. Saponslk oceprnecy perinae Bync-Cakcon xone I'ayce TypiHIeri HOTeHIMANIAPIbI
KOJIJaHAa OTBIPBIN, SHEPTeTUKAJIBIK JEHTEHIepIiH KIKTeNlyl CaHABIK JXOHE aHAINTHUKAIBIK
onmicTepmen ecentenni. Be sapockl, HelTpoHABIK Tano perinae °Be KaObIKIIackHAH 5KoHE Oip
HeWTpoHHaH Typaasl. CoHman-ak 11Be SIIPOCBHIHBIH, HETI3r1 KYWIHJErl opTaiia KBaJpaTThIK
3apSATHIK PaJARYChl CAaHABIK TYPJE €CEeNTeN/Il.

Konnanbuiran onebuerrep:

1. P. Capel, D. Baye, V.S.Melezhik, Phys.Rev. C 68, 014612 (2003)
2. V. S. Melezhik and D. Baye, Phys. Rev. C 64, 054612 (2001)
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HEVTPOH AFBIHBIHBIH SPTYPJII OPTAJIAPMEH 9CEPJIECY
IOPEKTUBTLIIITIIH 3EPTTEY

HankenoBa @.F., b.b. Ceiidpymnmmna, I'. MycaeBa, H.O. Canyes,
H.O. Epexen, A.W. XKXymabaes, C.K. [llunOynatos
on-®apabu areiHgarsl KazYy, Anmatsel

Fruteimu sxerexmni: PhD, O.A . Kanukynos

By ’xyMbIC HEUTpOHIAP aFbIHBIHBIH OPTYPJIl OpTalapMeH dcepiecyi 3PGHEeKTUBTUIITIH KOHE
OTIMJIUIITHIH KaJBIHABIKKA, aya paiibl BapUalUsaChIHA TOYEJUIITiH KaMTHIbl. Heri3ri skymbIc exi
O6JIIMHEH KypaJlFaH.

1. Oprypai koHUTYpaUsIIap YIIiH 6TIMAUTIK KO3QQHUIMEHTIH aHBIKTaY.

2. JKputynblK HEWTpPOHIAp aFbIHBIHBIH CyTErl Kypamjac OasylaTKbIIl —IOJUAITUJICH
KAJIBIH/IBIFBIHA TOYCIJIUIITIH capanTay.

Heri3ri skcriepuMEHT asiChlH/Ia HEUTPOH aFbIHBIHBIH P TIpJi opTranapiaa KeOcro, IIarbuly,
Oastysay,KYThUTy MPOILECTEPIHIH KBl OTIMIIUIIKKE 9CepiHIH CAHIBIK CHUIIaTTaMachl Oepii.
Opranap periHIe Keieci MaTepuanaap KOJNAAHBUIABL: TpaduT, MOIUATHIIEH, 00p Kypamaac
MOJIMATUIICH, KOPFachiH, mapaduH. XKyMbic GapbpIChIHIA FapBIMITHIK COyIENEpIiH HEHTPOHIBIK
KOMIOHEHTIH Tipkeyre apHanraHn CHM-18 - He3-ke tonteipbuiran, 32 MHUJUIUMETPIL
IPOTIOPIMOHAIIBIbI CAHAFBIII KOJIIaHBLIA IbI.

Kympicta opTypmi aya pailbl Ke3iHIE, >KayblH-IIAIIBIH KE31HAE FaphIll COYJENepiHiH
HEUTPOHABIK KOMITIOHCHTACKIHBIH MHTCHCUBTUIIT allbIHABI. JKOHE OCBHI HEUTPOHAAPABIH OpTYPIIl
opTaJiapJIaFkl OTYJIEPI KOPCETIITeH.

Konnanbuiran oneduerrep:

1. Jopwman JI.W. Bapuamus raiakTudecKux KOCMHUECKUX JTydei. / Mocksa: MI'Y, -1975. —
120 c.

2. AbpamoB A.M. OCHOBBI 3KCIIEPUMEHTAIBHBIX METONOB sijaepHOil ¢usuku. // Mocksa,
DHeproatomusar, - 1985. — 416C.
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HNCCIEJOBAHUE JUCKPETHOI'O U HEITPEPBIBHOT'O COCTOSAHUA
JIEI'KHUX SAJTEP

Hyiicen6aii A.[l., Taku6aes H.JK., Kypmanranuesa B.O.
HUUDT®, KazHY um. Anb-Dapabu, AiMatsl

JIByXKiacTepHass MHUKPOCKOIHMYECKAash MOJIEb MCIHOJIb3YETCsS ISl M3Y4YeHHUS OCHOBHBIX
OCOOCHHOCTEH CBSI3AHHBIX M PE30HAHCHBIX COCTOSHUN JIETKUX snep p-o0osiouku. Mogenb
nomuuHsAeTcs: npuHuny llaynm u ucmosib3yeT MONHBIN HAOOp (YHKIMH OCHMIUIITOpA s
paciuipeHusi BOJHOBOM (YHKIMM JBYXKIACTEpHOH cucTeMbl. B3aumopeicTBue KiacTepoB
ONpENIETSAETCA CYNEPHO3UIUMEN MONYPEATUCTUYECKUX HYKJIOH-HYKJIOHHBIX IOTEHIIHAJIOB.
[IpencraBisieM MeXKJIacTEpHbIE BOJHOBbIE (YHKIMH B OCHWUIITOPHOM, KOOPAUHATHOM U
UMITyJTECHOM IIPOCTPAHCTBAX. DTO MOMOTAeT HaM BBISIBUTh HEKOTOPHIE HHTEPECHBIE 0COOCHHOCTH
JIBYXKJIACTEPHOI IMHAMUKH B CBSI3aHHBIX U PE30HAHCHBIX cOCTOSAHUAX. [loapoOHO nccnenoBanbl
(ha30BbIE CABUTH U CEUCHHS YIIPYTOTO PaCCESHUS.

MpI uccrnenoBalid CBS3aHHBIC M PE30HAHCHBIE COCTOSIHUSA B HEKOTOPBIX JIETKHUX SApax p-
00070uki. MeToa pe30HUpYIoUeld TPyNmbl ObLT UCIOJIB30BAH JJIS OMHCAHUS JTUCKPETHBIX U
HEIPEPBIBHBIX COCTOSTHUM CIEKTPa. DTH s,ipa pacCCMaTPUBAIUCH KaK ABYXKJIACTEPHBIE CUCTEMBI C
JOMHHHPYIOIIAMHU JIBYXKJIACTEPHBIMU KOHPUTYypanusiMu. DPPEKTUBHBIN MOIYypeaTuCTHISCKUN
noteHnuan XaceraBbl-HaraTsl nCnonp30Bajcs Kak HyKJIOH-HYKJIOHHOE B3auMojencTBue. bpuin
paccuMTaHbl JHEPrUM M MIMPUHA PE30HAHCHBIX COCTOSHUN (OPMBI U COIOCTABJICHBI C
UMEIOLTUMHUCS SKCIIEPUMEHTAIbHBIMU TaHHBIMH. BbIJIO TOKa3aHO, UTO HAIlla MOJIETh OMUCHIBAET
JIOBOJIBHO XOPOIIIYIO PE30HAHCHYIO CTPYKTYPY JIETKHUX sJIEP.

Jluteparypa

1. V.S, Vasilevsky; K, Kato; V, Kurmangaliyeva; A.D, Duisenbay; N, Kalzhigitov; N,
Takibayev, INVESTIGATION OF DISCRETE AND CONTINUOUS SPECTRUM
STATES IN TWO-CLUSTER SYSTEMS, Monograph, Japan, 2017-10-11

26



WHKJIFO3UBHBIE CEYEHUS PEAKIIUHA U3 B3AUMOJIEHCTBUS ITIPOTOHOB C
AAPAMU HUKEJIA

Hyiicen6aea A. XK., XKonasidaes T.K.
Ka3HY umenu anp-®apabu, Gpusnko-TexHuueckuii Gpaxynbret, r. Anmarsl, Kazaxcran

B cepenmne mpomnuioro crojieTHs ObUTa BBIABUHYTA UJACS CO3JaHUS  SJIEPHO-
9HEPreTHYECKON CHCTEMBbI, peali30BaHHas K HacTosieMy BpemeHu kak Accelerator Driven
System (ADS), cocTosiiast U3 yCKOPUTEJIs MPOTOHOB (IeiiToHOB) ¢ 3Heprueii 0,8—1,5 I'3B u TokoM
30-100 MA, HeliTpoHONpOU3BOAsAIIeH MHIIeHH MOITHOCTHIO 30—100 MBT M MOaKpUTHYECKOTO
peaktopa (Omankera). IloMMMO TONy4YeHHSI PHEPrUM, 3Ta CHUCTEMa II03BOJIIET MPOBOJUTH
TPaHCMYTAlMIO JOJTOKHUBYLIMX PAAHOAKTUBHBIX OTXOJOB AaTOMHOM MPOMBIIUIEHHOCTH.
DKCIIepUMEHTANIbHBIC SIACPHBIC JaHHBICE MO JBAXKIbI-AH(QEepeHINaTbHBIM W HHTETPATbHBIM
CEUEHUSIM pEeaKIii, HalpaBJIeHHbIE Ha MONOJIHEHNE HHPOPMALIMOHHBIX 0a3 JTaHHBIX, HEOOXOIUMBI
JUIS Pa3BUTHS TEOPHH SJIEPHBIX pEAKIUHA M pa3padOTKU TaKUX IEPCIIEKTUBHBIX SICPHBIX
SHEPreTUYECKUX TEXHOJIOTUN U Bepr(PHUKAIIMA COOTBETCTBYIOIIUX PACYETHBIX MPOTPAMM.

OKCIIepUMEHTANIFHBIC JaHHBIC 10 ABKIBI-IA(D(QEpCHINANTBHEIM CCUCHHSIM — PEaKIUit
MOJyYeHbl HA BBIBEJICHHOM ITy4yKe H30XPOHHOTO IMKIOTpoHa HWHCTUTyTa siAepHON (U3UKU.
W3mepenus BhINONHEHB! B yrioBoM auanasode 30 — 135° ¢ marom 15°. B kxauectBe Mumienu
BEIOpan °°Ni, KaKk KOHCTPYKIMOHHBIA 31EMEHT M dIEeMEHT MHIIEHHOTO y31a MPOEKTHPYEMBIX
ADS. bpumi moaroroBieHsl OOOTamIeHHBIE (GOJBCH W3 YKAa3aHHOTO H30TOMA, TOJIIMHA W
OJIHOPOJAHOCTh KOTOPBIX OIMpeAeNsiiach ¢ MOMOIIBIO U3MEPEHUs MOTEPHU YHEPTHH alb(a-4acTUIl
oT m3otona 2?°Ra. [lonHas cucTeMaTHyeckas OIIMOKA B ONpE/IC/ICHNN CEUeHHI He NpeBbIIIana
10% u oOycnoBieHa, riIaBHbIM 00pa30M, MOTPEHIHOCTSMU B OMPEACICHUU TOJIIUHBI MHUILIEHU
(<7%) u TenecHoro yria cekrpomerpa (1,3%). DHeprus myyka yCKOPEHHBIX YaCTHUIl HU3MEPsIach
¢ TouHOCTEIO 1%. ITonHas cTaTucTHYECKas OIIMOKa, H3MeHIach B nuamasone ot 5% 1o 20%.

AHanu3 3KCHEPUMEHTAIBHBIX PE3YJIbTATOB BBIMOJIHEH B paMKax S3KCHUTOHHOW MOIENTn
pacmaga siiep, KOoTopas Mo CBOEH CyTH SBISETCS CTaTUCTUYECKHM IOAXOJIOM, OMHCHIBAIOIINM
nepexoJi Bo30Y)KIIEHHOTO Sijpa B PaBHOBECHOE COCTOSIHHE. B JBYXKOMITOHEHTHOW SKCHTOHHOM
MO/IENIM TIPOTOHHBIE U HEUTPOHHBIE CTENEHU CBOOOJBI YUUTHIBAIOTCS Pa3fAeNbHO M MPUHUMAETCS,
YTO SIIPO XapaKTepU3yeTcs mapameTpamu pr, Nz, pv u hy, Tae p u h 0003HaYalOT YacTUYHBIC U
JBIPOYHBIE, a T U V — MIPOTOHHBIE U HEUTPOHHBIE CTENIEHH CBOOOIbI, COOTBETCTBEHHO. KommayH 1
a1po  (hopMHpYeTCs € YaCTHYHO-IBIPOYHON KOHGUTYypaluend, KOTopash YYUTHIBAET TOJIBKO
HaJIeTAIOIIMEe HYKJIOHBI KaK YaCTUYHBIE CTETIEHN CBOOOIbI 1 HE YUUTHIBAET ABIPOYHBIE.

[Tonmy4yeHHble AKCIIEPUMEHTAIBLHBIE PE3YIbTaThl BOCHOJHSIOT 0a3zy SAEPHBIX JAHHBIX TIO
CEUEHUSIM PEaKIUil ¥ MOTYT OBITh MCIOJB30BaHbI MPH KOHCTPYMPOBAHUU THOPUIHBIX SIIEPHO-
HHEPreTUUECKUX YCTAaHOBOK.

Cnucok uCnoab30BaHHON JIUTEPATYPBhI:
1 Pusons XK.-I1. DnektposiaepHas ycTaHOBKA JUIsl yHUUTOXKEHHUS SAepHBIX 0TX0]10B // YDH. —
2003. - T. 173, Bemm. 7. — C. 747-755.

2 ApsymanoB A.A., HemenoB JL.M., AuucumoB O.W. u np. M30XpoHHBIN HUKIOTPOH C
peryimpyemoii sueprueii nonos // 3s. AH Ka3zCCP, cep. pu3s. —mar. — 1973. — Ne 4. — C. 6-15.

3 Griffin J.J. Statistical model of intermediate structure // Phys. Rev. Lett. [ 1966. [J Vol.
17, Ne 9. [J P. 478-481.

4 Kalbach C. Two—component exciton model: Basic formalism away from shell closures //
Phys. Rev. C. —1986. — Vol. 33. — P. 818-833.
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IPOT'PAMMA UCCJEIOBAHUI CBOMCTB TPEX CTPYKTYPHOI'O
MN30TPOITHOI'O TOIVIMBA BBICOKOTEMIIEPATYPHOI'O
IF'A300XJIA’KKJAEMOI'O PEAKTOPA

Jrocambaes JI.C.L, T'mzarymun 111.X.2, Iaiimepreros A.A.L, Bypre6aes H.T.!, Vera I11.2

L PI'TI «MucTuTyT sinepHOi husukm» MD PK
yi. UGparumosa 1, 050032, Anmatsl, Pecriyonuka Kazaxcran
e-mail: d.daulet.s@gmail.com
2 ATeHTCTBO MO aTOMHOI SHepruy SnoHuH

B PI'TI «MucTUTYT sinepHoit pusukm» Munuctepcta sHepreTiku Pecryonuku Kasaxcran
Ha TMPOTSDKEHMM  psia  JIeT TNPOBOAATCS  HAy4YHbIE  HMCCJIENOBAHMS, CBS3aHHBIE C
BBICOKOTEMIIEPATYPHBIMU ra3ooxyaxaaeMbiMu peakropamu. C 2010 mo 2015 rr. Ha
uccnenoBarenbckoM peakrope BBP-K 6butn npoBenens! pecypcHblie ucnbiTanus Torisa BTIP.
Ha peaktope BBP-K Obutn co3nansl pesxkxumsl pabotsl BTI'P, T.e. renueBas cpena u BbICOKast
temmeparypa (>1000°C). JlnurensHocTh 00aydenus cocrasuia 400 apdexruBHbIx cyTok. C 2017
rojla Hayarbl IIOCIEPEaKTOPHBIC HCCIIEIOBAaHUSA CBOMCTB A3TOro TOIIMBA. llenbro maHHBIX
UCCIICZIOBAHUN SIBJISETCS M3y4eHHE BO3MOXKHOCTEH O€30MacHOro TOBBIIMICHUS TITYOUHBI
Beiropanus U B TomnmBe B mporiecce SKCIUTyaTallid HA SHEPreTHUeCKOM peakTope. PaGoTsl
npoBoaaTcs npu ¢puHaHcoBoil noanepxkke MHTL u mpu coTpyaHHUYECTBE areHTCTBA MO ATOMHOM
sHeprun Snonuu. Mccaemyemoe TOITMBO TMpeAacTaBisieT coOoil chepy (MHKpPOTBINI) € Tpems
o0oJlouKaMH W3 TUPOYIJepoJa U KapOuga KpeMHHs, KOTOpPOE CHPECcCOBAaHO B Tpa(UTOBBIiM
WIMHAP (KOMIAKT).

HporpaMMa I/ICCHGI[OBaHI/Iﬁ TOILIMBA BKIJIIOYAET B ceO.

L4 HN3YUCHHUEC TOINJIMBHBIX KOMIIAKTOB HEpa3pylIarOmuMuu METOJaMH;

L4 QJICKTPUYCCKAasA Oqucconuanvsa W KUCIOTHOC BBIIICIAYMBAHHUEC MUKPOTBIJIOB H3
TOIINIMBHOI'O KOMIIAKTa,

L4 ONpCaACICHUC BbII'OpaHus TOIJIMBA,

L4 OMpECaACIICHUC NOJIU MMOBPCKACHHBIX MUKPOTBIJIOB.

B HacTosmeit paboTte mpuBeeHa MporpaMMa MCCIeT0BaHUN CBOWCTB TPEX CTPYKTYPHOTO
uzotpornHoro ToruBa BTT'P Ha 6a3e nccienoBarensckoro peakropa BBP-K.

KumaroueBsle ciioBa: BBP-K, TornmuBo, o6oramienue, BeIropaHue.
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MOJAEPHU3ALIMA Y3KO-TEJIECHOI'O MIOOHHOI'O TEJIECKOITA

Epexen H.O., O.A. Kanukynos, A.M. Paxmarysiaes
Ka3zHY um. Anp-®apabu, AamaTsl

Hayunsiit pykoBoautens: PhD, H.O. Canyes

PaGota Obula BBINOJHEHA IO KOHCTPYHPOBAHUIO M MOJEPHHU3ALMM YCTAHOBKU II0
peructpauu M0OOHOB B IIIAJI ¢ uCHONB30BaHHEM HOBYK KOHCTPYKLHMIO JETEKTOpA CO
CBETOCOOPOM Ha OCHOBE CHEKTPOCKOIMYECKHUX BOJIOKOH, CKJIEEHHBIX B OOBIYHOM IOpSAKE Ha
CHMHTWUISIIMOHHBIE TIAaCTUHBI. BbUT moakitoyeH nepBeiid 070k U3 6. Pe3ynbTarthl u3aMepeHuit
IIOKA3aJIM SIPKO BBIPAXKCHHBIN MIOOHHBIH IHK.

M3-3a OTHOCUTENIBHO HU3KUX MAaCCOBBIX M CTOMMOCTHBIX XapaKTEPUCTHUK U OTCYTCTBUSA
BHEIIIHET0 BBICOKOBOJIETHOI'O HCTOYHMKA IMUTaHUA OH Oy[eT XOopoul Ul HCHOJIb30BaHUA, B
IIMPOKO PaCHpOCTPAHEHHBIX MHOIOKaHaJIbHBIX ycTaHoBKax IIIAJI u BeneHuss CyTOUHBIX M
CE30HHBIX BapHaluii MIOOHHON KoMIIOHEHThI KJI.

Cnucok nuteparypsbi:

1) H.B.AmnunoroB, M.b.AmenpuakoB, ['.W.bputeBuu, B.B.bpynanun, W.b.Hemuenox,
A.A.Ilerpyxun, A.B.Canamatun, A.ll.ConparoB, C.K.Uepnuuenko, M.B.llleun, WN.N. Amun.
CUMHTWUIALIMOHHBIN JIETEKTOP C ONTOBOJIOKOHHBIM chéMOM uH(popmanuu, 30-s BKKJI, Cankr-
[TetepOypr, 2008

2) bopor B.B., bypunckuii A.1O., [IponoB B.B. MI0ooHHBII TOJOCKOI [Jisl UCCIIETOBaHUS
COJIHEUHO-3EMHBIX CBsi3el B oOnactu sHepruii 6onbine 10 I'3B. // 3. PAH. Cep. ¢us. 1995. T.
59. Ne 4. C. 191-194.

3) A.P.Chubenko, R.A. Mukhamedshin, I.A. Amurina et al. In International Cosmic Ray
Conference, pages 977-980, 2003.
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CBSI3b OHKO3ABOJEBAEMOCTH HACEJIEHUSA C AKTUBHOCTBIO
PAJIOHA

Ecumos T. K.
KasHY umenu anp-®apabu, Anmatsl

Hayunslit pykoBoauTens: K.¢.-M.H., ¢.H.c. J{psuxoB B.B.

B nocnenHue ronbl MHEHHMSI yYEHBIX CXOJSATCS HAa TOM, YTO IOBBIIIEHHOE COJECpP)KaHUE
paJloHa B )KWJIBIX JOMax OIMACHO IS 3/J0pOBbs UX oOuTarenel. PasoH u ero qouepHue NpoayKThl
00yCIOBIMBAIOT OOJIee MOJOBUHBI BCei APPEKTUBHOI 03Bl OOIydeHHS, KOTOPYIO B CpEAHEM
[OJIy4aeT OpPraHu3M YeJIOBeKa OT MPHUPOJIHBIX M TEXHOTCHHBIX PaAMOHYKIUAOB OKpYXarouei
cpensl [1]. B ropone Anmatsl ojiHa U3 OCHOBHBIX MPOOJIEM SMaHALMU PaJlOHA SBISETCS TO, YTO
ropojl pacrojiaraercss B TEKTOHMYECKH AKTUBHOW 30HE ¢ OOJIBIIMM KOJMYECTBOM TPEILUH B
TEKTOHUYECKUX IIJTUTAX.

Panon 222Rn sBnsiercs MpOAyKTOM paclaja paaus, B CBOIO Ouepelb, 00pa3yrolerocs B
IIPOLECCE PaJMOAaKTUBHOIO pacnaja €cCTeCTBEHHOro ypaHa-238. OTo paauoakTHUBHBIN
OecuBeTHBIN M Oe3 3amaxa ra3 ¢ nepuojoM noiypacnaza 3,82 cyrok. OH B 7,5 pa3 Tsbkenee
Bo3ayxa. Kak BHIHO M3 cXeMbl pacnaja, JaHHbIM ra3 U o0pasyrouuecss KOPOTKOXKHUBYIIHE
IOPOAYKTBl €ro pacrnaja SBJISIOTCS WHTEHCUBHBIMU aylb(da - M3IydaresssiMud. DHeprus aibda -
gactul koneonercs ot 5,48 mo 7,68 MaB. D10 00yciioBIMBaeT WX aKTUBHOE BO3JICHCTBHE HA
Ouosornyeckre TKaHU BHYTPEHHUX OPraHoB uesoBeKa (OpOHXH, JErOuHbIN AMUTENNH U T.1.).

C y4eToMm 3TUX KpUTEPUEB NIPOBEIECHO PalOHUPOBAHUE TEPPUTOPUHU 110 PAJOHOOIACHOCTH.
[Tpaktuyecku Bcs yacth Kazaxcrana BocrouHee nuHuu Kocranaii-llIuMKeHT B TOW WM MHOU
CTENEHH SBJIAETCS NOTEHUUANbHO pafoHoonacHo!. [Ipu 3TOM, Ha 3TON TEPPUTOPUU BBIEISIFOTCS
YYacTKM C Pa3HOM CTENEeHbIO PafOHOOMACHOCTU. B TO ke Bpems, HE0OXOAMMO cKa3aTb, YTO
M3YYEHHOCTb 110 paZloHOONIacHOCTH TeppuTopuu Kazaxcrana He00X0AMMO NPU3HATH HUZKOM, UTO
OOBSICHAETCS HENOCTaTOYHBIM OO0BEMOM M3MEpEeHUH M He Bcerja yIOBJIETBOPUTEIbHON
JIOCTOBEPHOCTBIO MPOBEIECHHBIX MU3MEPEHUN KOHILEHTpalluu paZoHa. B cBs3u ¢ oTcyrcTBHEM B
pecriyOnuke I'ocyaapcTBEHHOM NpOrpaMMbl, KOMIUIEKCHBIX HCCIIEAOBAaHUM MO BO3JEHCTBHUIO
paZioHa Ha 3/I0pOBbE HaceJIeHUs He npoBoauTcs. Takue uccineaoBanus ObUTH MTPOBEAEHBI TOJIBKO
B nocenke Axdaray Kaparanaunckoit obmactu. He mpoBoauTest Takke MIaHOMEPHBIX padoT 1Mo
M3MEpPEHHUSIM KOHLEHTPALWU pajioHa B MOMEIIEHUAX U BOJOMCTOYHMKAX, a TAKXKE IKCXaJAlUU
panoHa u3 noys. Vcnonp3oBaHHE 3HAUYEHUH CpeHUX KOHIIEHTpPALUil pajioHa B MOMEIIECHUsX,
MOJIyUYEHHBIX B HacTosee Bpems B Kasaxcrane, s onpeaeneHus 103 00JydeHUs HACEIEeHUs, B
CTPOTOM CMBICIIE, HE KOPPEKTHO, TaK KaK OHU HE CPEIHETONOBBIE, @ Pa30BbIE U IOIYYEHBI IIPU
HEJ0CTaTOYHOM METOJIMYECKOM U IPUOOPHOM OOECTIeUeHUH.

SBAsACH LIMPOKO PACIIPOCTPAHEHHOM, HO, K COKAJIEHNIO, HEAO0OLICHUBAEMOMN OMAaCHOCTBIO
JUISL 3710pOBbsl HACEJIEHUs, PAZiOH CIIY>)KUT BTOpOH (IlOociie KypeHus) MPUYMHOM pa3BUTHUS paka
JIETKHUX BO BCEM MHpE, €KErOJHO BbI3bIBAs AECATKU THICAY CIIy4yaeB CMEPTHU OT paka Jierkux. M3
140 000 wenosek, ymuparomux B CIIIA exeromHo ot paka serkux 20 000 ymMuparoT 1Mo mpuanHe
BO3JciCTBUA panoHa. [lo MHeHMIO 3KcnepToB MeEXIyHapOIHON KOMHMCCHU IO PaJualMOHHOMN
samute (MKP3) panon, cpennss o0beMHas aKTHBHOCTH KOTOPOTO B JKHJIBIX MOMEIICHHUSX B
pasHBIX CTpaHax MHpa cocTaBisgeT B cpenHeM okoio 40 Bk/ky0. M, Be3biBaeT 10% exeroaHo
pPErUCTpUpPYEMBbIX B MUpe 3a0ojieBaHUN pakoM Jierkux. Kpome Toro, pasioH MOXET SIBUTHCS
IPUYMHOM MOpakeHUs KIIETOK SMUTENNs OPOHXOB, YBEIUYECHUS PUCKOB paKa JKelly/iKa, MOYeBOTr0
My3bIpsi, IPSIMOM KHILIKH, KOXXHU, TOPAKEHUsSI KOCTHOTO MO3ra, CEpI€YHO-COCYJUCTON CHUCTEMBI,
NIEYECHH, IIMUTOBUAHOM JKEJIE3bl, IOJOBBIX >Kele3. BO3MOXHBI M OTAAJEHHBIE T'€HETUYECKUE
MOCIIEACTBHSI PaJOHOBOTO 00JIyUEHHSI.
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STATIC HOT RELATIVISTIC WHITE DWARF STARS AT FINITE TEMPERATURES
Zhami B.A., Kalymova Zh.A.
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IETP, Department of Physics and Technology, Al-Farabi Kazakh National University,
Al-Farabi avenue 71, 050040, Almaty, Kazakhstan

Supervisor: PhD, Boshkayev K.

The properties of non-rotating hot white dwarfs were studied in the framework of the general
theory of relativity. To this goal, the Tolman-Oppenheimer-Volkoff equation together with the
mass balance equation were integrated numerically using the Chandrasekhar equation of state
(u=2) at finite temperatures [1, 2]. As a result, the central density-mass, central density-radius,
mass-radius relations for hot white dwarfs were obtained.

Studies show that effects of finite temperatures significantly affect the structure of white
dwarfs at low densities, that is, they play a key role for low-mass white dwarfs. In addition, it was
shown that taking into account the effects of finite temperatures can explain the estimated masses
and the radii of white dwarfs from the Sloan Digital Sky Survey Data Releases 4. Therefore, in
order to construct a realistic model of white dwarfs, the effects of the final temperatures must be
taken into account properly. Our calculations fully confirm the correctness of the conclusions made
in [3].

The temperatures of the isothermal cores of some white dwarf satellites of millisecond pulsars
PSR J1738 + 0333, PSR J1012 + 5307 and PSR J1911-5958A were also estimated in the work [4,
5]. In parallel, these estimated temperatures were verified using the Koester relation. The approach
used in this paper can be considered as an alternative way of calculating the core and the surface
temperatures of a white dwarf. In future works, for the sake of completeness, non-rotating and
rotating hot white dwarfs will be considered in the general theory of relativity, taking into account
the nuclear composition, the Coulomb interaction, the Thomas-Fermi correction, etc.
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CYIAT'BI AYBIP METAJIJAPABIH MACCAJIBIK YJIECIH AHBIKTAY

Kerkeprenona A.Jl.
on-®dapabu areingarsel KazY'y, Anmarsl K.

Fruteimu sxerexmrici: ¢.-M.F.K., mpodeccop Adbunbpaac A.X.

Ayblp MeTaijapAblH KOpLIaraH OpTaJarbl MacCallblK YJECIH aHBIKTay HKOJOTHSIIBIK
JKarbIHaH aJiFaH/a ©3eKTi Macenenepain 0ipi Oombin Tadbutaael. Cebedi ayblp MeTangap TipIIlTiK
WEeCIHIH aF3achlHa MOJIIIEPACH THIC OTETIH 00Jica,0yiap Tipl OpraHu3MIi SPTYpal aypyniapra
I IBIKTHIPYBI MYMKiH. COHIBIKTAH KOpIIaFaH OpPTaHbIH JaCTaHYBIH XKIiTi KaJarajiarn OThIpY YIIiH
JaMbIFaH eJjiepe apHaiibl MEMJIEKETTIK KYpPhUIBIMIAP *KYMbIC icTeil. Onap KaObulTaHFaH KecTe
OOMBIHIIA ayBIK-aybIK TOMBIPAK,CY, ayaHbIH KYPaMbIH OJIIICIL,OJIIICY HOTHKEIEPIH yaKbIThIHIA
Tajjaan oTelpaabl. MiHe OCBhIHAAN aybI3 CyAbIH KYpamblHIAFrbl METAIJapblH MacCajblK YJIeCiH
aHBIKTAyFa apHAJFaH KYpaJaapIblH Oipi-maccekTpoMeTp. bi3 1e MaccriekTpoMeTp/IiH KoMeTiMeH
aybI3 Cylarbl ayblp Meranaap- kopracbiH(Pb), Topuii(Th),xone ypanubiy (U) mMaccanblK yieciH
aHbIKTaAbIK. bi3 maiinananran maccekTpometp «Agilent 7500a inductively coupled plasma mass
spectrometer» gen aranaabl. by mpuOOpIbIH KYMBIC icTey MpHHIMIL exenaeH Oenrimi. On
beitnOpumx MaccriekTporpadblHBIH — HETi3iHAE JKyMbIc ictedai. Tek Tipkerim petiHzme
doTorIacTHHKAaHbIH OpHBIHA 3aMaHayH IIajla eTKi3rim Kouganrad. CoraH OaillaHBICTBI PUOOD
J1a MacCIieKTporpadThIH OpHBIHA MACCIIEKTPOMETD JieN aTanaabl. Aysi3 cynel KazakcTaHHBIH TOPT
eHipiHeH annabIpabiK. O eHipIep;

1)Onrycrik Kazakcran o0:pichl,Co3aK aydaHBIHBIH TayKeH aybUIbl aybl3 Cy pPETiHIe
naiianaHell OTHIPFAH JKep aCThIHAH 63 OCTIHIIIE IIBIFIMN KaTKaH OYJIaK CYbI.

2) Kebutopaa o6mbicer, Apan aynaHsl AKecrie KeHTIHIET1 Kep acThIHAH IIBIFBII JKaTKaH
aTna cy.

3)Axkrebe oOubichl, [ankap aymansL LIimiKkTi CETOCHIHBIH XaJIBIK I OTHIPFaH KPaHHAH
QJBIHFaH CYy.

4)Anmatsl 00nbIchl, EHOeKIIIKa3aK aynaHbl TypreH e3eHiHIH OacbiHaarbel «baTan»aen
aTaJaThIH JKepJIeH albIHFaH 63€H Cybl. HoTnxke ToMeHeriieit OOIbIN HIBIKTHL:

peri MaccanbIK yieci Pb Th U
mmdp KIIM  (+)apteik  KIOM  (+)apteik  KIIM  (+)apThik

0,02 (-)xem 0,01 (-)xem 0,001 (-)xem
Mr/n Mr/n Mr/n

1 1 0,20 +10ece 0,4 +40ece 0,06 +60ece

2 2 0,20 +10ece 0,5 +50ece 0,05 +50ece

3 3 0,03 +1,5ece 0,02 +2ece 0,007 +7ece

4 4 0,01 -2ece 0,01 HOpMa 0,001 Hopwma

KIIM-KkOHIIEHTpaIUSHBIH TIEeKTI MOH1
«1»-TexcTizie KeNnTipiireH Hymeparus OoibIHIIA OeNriIeHyi.
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CALCULATION TECHNIQUE OF THE EPICYCLE FREQUENCIES OF TEST
PARTICLES IN THE FIELD OF AROTATING CENTRAL OBJECT
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Almaty, Kazakhstan
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In this work we study the quasiperiodic oscillation (QPO) from low-mass X-ray binary
(LMXB) systems. In order to explain the QPOs various models have been proposed. Here we use
the relativistic precession model (RPM), because it is one of the simplest models that involves a
minimum set of parameters.

In the light of this model, we present a detailed analysis extending the ones performed in the
Schwarzschild space-time. We consider the kilohertz QPOs in the gravitational field of a stationary
central object employing the Kerr solution. We derive analytic formulas for the fundamental
frequencies in the Kerr spacetime, and by means of these frequencies we interpret the kilohertz
QPOs of LMXBs of the atoll and Z sources.

Particularly we perform analyses for the Z and atoll sources GX 5-1, GX 17+2, GX 340+0,
Cir X1, Sco X1, 4U1608-52, 4U1728-34. We show that the QPO data can provide information on
the parameters, namely, the mass, external and internal radii, radius of inner stable circular orbits
of compact objects. Moreover the Kerr metric allows one to infer the spin parameter of the central
compact object in the LMXBs. It turned out that the spin parameter value was negligibly small. In
order to make a solid conclusion about the nature of compact objects in LMXBs more QPO data
should be analyzed very carefully.
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3amaHayu TYXKbIpbIMJIaManap ColKec, KeHICTIK-YaKbIT TeH MaTepus (U3UKACHI KAJIIbI
canbicTeipMaiibl  TeopusicklHbIH (JKCT) Tenmeynepi apKbUIbl CUTATTaldaabl.3epTTEIIHETIH 4-
KCHICTIK-YaKbITTBIH MaTepHusl KYPBUIBIMBI TYpallbl JKaJMbUIaMa KOPBITBIHIBI jKacay YIIiH
DUHIITEHH TEOPHSICHI TEHACYJIEPiHIH AJ MeIiMAepi KakeT. JKanmbl canbicTapMaibl TEOPUSHBIH
TEHJCYJepl EKIHII peTTi AepOec TYBIHABLIBI CHI3BIKTHI eMec MU epeHIHAIIBIK TSHILYIep
JKYHECIMEH cHmaTTaliajbl KOHE OJIAPABIH AQJI MICHIiMIepiH Ta0y eTe KHUBIH Mocelie OOJIBIT
TaObLUIA B

bi3 Oyt s)KyMBICTa KeHICTIK-yaKbITTBIK Ueall CYHBIKTBIH CTATUKAIIBIK YKaFIaiJapbiHa KOHLI
Oepemis. bi3 uaean CYWBIKTBIH CaH/IBIK IICIIIMiHE KATBICTBI OPBIH aJIFaH KYMBIC TOXipuOeMisie
KapacThIPBUIBII OTHIPFaH ChI3BIKTHI AJIEMEHTTiH

2y 2 2
ds? = fdt? _eT[% + dBZJ —’qugoz,

OonaThiH KaFIaiblH ©TE BIHFAWIBI EKCHIIriH Kepceremi. MyHmarel f = f(r, 49), y= 7(r, (9),
u = pr,0) xome h=h(r).
4-xputnaMablk U , , TEIFBI3ABIK p JKOHE KBICHIM P apKbUIBI J)Ka3bUIFaH UJIeall CYWBIK YIIiH

DitHIITeH TeHaeyi (613 reoMmeTpuKabIK OipitikTi Konganambiz G =¢ =1):
1
Raﬂ _ERgaﬁ :87T[(p+ ppauﬁ - pgaﬂ] '

TBIFBI3ABIK TYPAKTBl O = P, JeN )KopaMmaijnacak, aepoec memrimai tadba amamsiz. Ounait
OoJca, eniM MbIHa TypAe OoJsazsl

fo (I’)— f (R)

v v0 3 1
e =€ 5 0( ) > o(r) v Po p03f0(R)—

0
fo(r) 3
[ 2mr?
fo(r): 1- R®

byn memiM wuaean CyHBIKTBIKTBIH KapamalbiM c(epanblk CHUMMETPHSUIBI IMIeHIiMi  OO0bI
Ta0buUIa k! koHe [IIBapmmnbaTiH imKi menrimMi petinae oenruti. OHbl 613 OyJ1 )KYMBICTA TOMEH]IE
QJIBIHATBIH 11K KBAAPYMOJIbABIK IIEIIIMHIH HOJIIHIII KYBIKTaybl PETiHIE KOJIJaHAMBI3.
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JKCT-JTAFBI AHHAJIMAJIBI KO3FAJIBIC TEHAEYJIEPIH HHTETPAJITAY
/KOHE 3EPTTEY

Nmankyn M.IL.
on-®apadu arbingarsl Kaz¥Vy, Anmarsl
Fruteimu sxerexmi ¢.-m. F. ., mpodeccop benucaposa @. b.

KCT-narel geHenepain Kosfanybl DiHITeH, HDenbn xone MOKTHIH KIIACCUKAIBIK
eHOeKTepiHiH 3epTTeyiMeH Oacray ajFaH jKOHE KeNTereH i30acapiapbhlHbIH €HOCKTEpiHAe JaMmy
ycringeri JKanmpl cagbICTBIPMAIIBIK TEOPHUSHBIH 0acThl mpoOjemMackl O0ibIT TaObUTabl. by
3epTTeyNepAiH TYNKI MakcaThl JKalIbl canbICThIPMANbIK TEOPUSIHBIH MEXaHUKAChIH HbI0TOHHBIH
KJIACCUKAJIbIK MEXaHUKACBIHBIH 3aH/bUIBIFbIHIAN KYPacThIpy OOJIbIIN TaOblIabl.

Kazipri yakpITTa FapbIITBIK KEHICTIKTI MEHrepyaiH MPAaKTUKAIBIK TaIllChIPMACHI
MJIaHeTaap MEH CIyTHUKTepIiH Ko3ranbichiH JKCT HeriziHae ecenreyai Tajgan eteai. by kyHre
JeiH MyH/Iail TarchipManapasl memy yurid [IBapummiabaTiH MeTPUKAChIH KOJIJIaHy KETKUTIKTI
eni. bipak ka3ipri TaHma OyJ1 METpHUKAHBIH JISJAITT KETKUTIKCI3 00BN TaObLIaabl. ACTPOHOMUS
CaJIaCBIHBIH MPAKTHKAHTTAphl MEH aCTPOJAMHAMHIKA MaMaHJapbl PU3UKTEPACH 1IKI KYPHUTBIMBIH
€CelKe aja OTBHIPBINI, MAKPOCKOMNMUIBIK JEHEJNEpIiH ayJapMaibl JKoHE alHaiMalbl
KO3FaJIBICTAPBIHBIH CEHIMI PEIIATUBUCTIK TCHICYJEPIH KyTye. OKiHIIKe opaii, edap karmaiiia
nia OyJ1 TeHaeysep TypJilie opbiH ainya. by skaraail ocelHal TeHIeyaepAl MPAKTUKAIIBIK TYPAE
OpbIHZIayFa Keaepri kenriperini aiigan anblK. Conapikrad JKCT-narel 1eHeHIH ayapMabl KoHE
alfHaJIIMaJibl KO3FaJIbICHIHBIH PENSTUBUCTIK TEHICYJIEPIH HETI3NIey ©3€KTI KOHE ic JKy3iHIe
MaHbI3pl O0NbIm TaObuTaAbl. XX FACBIPABIH EKIiHII KapThICBIHAH OacTam acTpOopU3UKaHBIH
KapKbIHbl JaMYBl PEIIITUBHUCTIK aCTPOU3MKa MOCEIIENIEPiH 3epTTEy e ©3€KTI Mocesie O0JIBII Kelle
xatblp. byn ymria JKXCT-narsl 3aTTapAbIH KO3FAITyBIMEH OailJIaHBICTHI TOJIBIKMACIITA0THI 3€ppTeyY
MIHJIETTI TYpJIE KaXKeT.

Coun cebernti, Kasipri TaHJarbl HETI3r1 MOCEJIeHI KO3Fail OThIpa, MEH ©3 JUCCePTAIUSIIBIK
TakbIpbIObIMABI JKCT-1arsl alfHaIManbl KO3FalbICKa apHabIM. 3epTTey OapbIChIHAA TYPJIl 9AICTI
Nl 1aTaHbII, KOJJAHBI KOPTeH FAIBIMIAPIbIH OMIapBIH TOIIIBIIAN KeJle, MEH 63 TaKbIPhIOBIMIBI
ama TycTiMm aeyre Oomazpl. On yIIiH MaraH TOMEHIE KOpPCETUIreH ojeOueTTep o3 maiaachiH
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HCCJEIOBAHME BO3BYKJIEHHBIX COCTOSHUM JIETKUX ATOMHBIX SIJIEP

Kamxurutos H.K.
Ka3zHY um.ans-Papabu, Anmatel, Kazaxcran.

Hayunblii pykoBoautens: 1.¢.-M.H. Takubaes H.K.

ITpu sHEPrusX aTOMHOIO SApa BBILLIE SHEPTUH UX OCHOBHOI'O COCTOSIHUSA SIAPO NEPEXOIUT U3
COCTOSIHUSL CTAaOMJIBHOCTH B BO30YXKIIEHHOE COCTOSHHE M 3aHMMAeT OJHO U3 BO3MOXKHBIX
SHEPreTUYECKUX YPOBHEH, IPH KOTOPBIX HEKOTOPOE BPEMs MOXKET 00J1a1aTh HECKOJIBKO IPYTHMHU
CBOICTBaMHM U XapaKTepUCTHKaMU. B cBsi3u ¢ ueM siBisieTcs NpeIMETOM UCCIIEN0BAHUS BO MHOTHX
HanpasieHusx puszuku. s vucciae1oBaHus )Ke COCTOSIHUN siep aTOMOB U IIPOBEJCHHSI pacyeTOB
UCTIOJIB3YIOTCS] B OOJIBIIMHCTBE CIIy4aeB JIETKHE aTOMHBIC SiIpa B CBS3U C MAJIBIM KOJIMYECTBOM
HYKJIOHOB B HHX, YTO B 3HAQUUTEIBHOW CTEIEHM YNPOINAET 3ahady II0 pacyeTaMm HxX
B3aMMOJEHCTBUS IpYr € APYroM BHYTpH siapa. OJHAKO Jaxe Takue 3a7add ABYX U TpeX Tel
3aHUMAIOT OTPOMHBIE BBIYMCIIUTENIBHBIE MOLUIHOCTU M SIBJISIOTCS TOBOJBHO TPYAOEMKHUMH JUIS
MIOJTHOTO aHaim3a. B cBs3u ¢ uem ObulM pa3paboTaHbl PA3IMYHBIE METOAWKH U MPHOIMKEHHS,
CO3JlaHHble JJIs oOsieryeHus] MOAOOHBIX pacyeToB. OJHUM M3 TaKUX HPUOJIMKEHUH SBISIETCS
KJacTepHoe npudmbkenue [ 1], moMmoraromiee NpUHUMATH TPYIITY HYKJIOHOB B sIIpax 3a OAWH M
HECKOJIbKO KJIaCTE€pOB, KOTOpbIe B JajbHeimieM u OyayT y4duThIBaTbCS B pacueTax Kak
B3aUMOJICUCTBYIOIIME YacTULBl. YTO B 3HAYUTEIBHOW CTENEHH OSKOHOMHUT MOIIHOCTH
BBIYMCIIUTENbHBIX MaIIWH. Takke OJHUM M3 METOJIOB, KOTOPbII OypHO pa3BHBAETCs CO BTOPOM
MIOJIOBUHBI JIBA/ILIATOTO BEKA, SIBJISIETCS METOJI PE3OHUPYIOIIUX Ipym [2].

B nanHo#l paGoTe MOCBSIIEHHON HCCIEIOBAaHUIO BO30YXKIEHHBIX COCTOSIHMM sfep U MX
B3aUMOJICHCTBHA JIpYr C JAPYyroM ¢ o00pa3oBaHMEM II0 SACPHBIM MEpKaM JIOCTaTOYHO
JOJTOXKUBYIUX CTPYKTYp HCIOJIB30BAJICS OJUH W3 BUAOB METOJA PE30OHUPYIOIUX TIPYII —
Anrebpanueckasi BEpCUsi METOAA PE3OHHUPYIOUINX Ipymil pazpadorannas ['.d. Oumumnossm [3].
OCOOEHHOCTBIO JTaHHOTO METOJa SIBJISETCS BO3MOKHOCTh Pa3JIOKEHHUs] BOJHOBBIX (DYHKIMH 1O
0a3ucy OCHMJUIATOPHBIX (PYHKLMH, CBOAS pelieHue K anreOpanueckoi ¢opme. IIporpamma
«2cl_SpectrPhases.exe» Ha OCHOBE JAHHOIO METOJa MCIIOJIB30BAlIaCh ISl pacyera pa3indHbIX
BO30YKJIEHHBIX COCTOSHUN 00pa30BaHHBIX B PE3y/bTaTe CTOJKHOBEHUH IBYX WJIH OoJee, JTETKUX
yactuil. OOpa3oBaBLIMECs MPH JAHHBIX B3aUMOJICHCTBUSAX JOJTOKUBYIIHE COCTOSHUS SBISUINCH
KJIaCTepaMU M ONUCHIBAJIUCH B JAHHON paboTe BMECTE C UX CBOWCTBA U, XapaKTEPUCTUKAMHU.

[TomyuyeHHple  mpu  pacdeTrax  pe3yiabTaTbl ~ XOpOLIO  COTJIACOBBIBAINCH  C
HKCIEPUMEHTAJIbHBIMU JAHHBIMU M JIaBaIM MUH(MOPMALMIO O COCTOSIHUM SIIep NMPHU Pa3IUYHBIX
3HAUEHUSAX: CIIMHA, YETHOCTH, HYKJIOH-HYKJIOHHOTO IIOTEHIIMAJIA U BIMSIHUM KYJIOHOBCKUX CHJI, Ha
o0pa3oBaHHE KJIACTEPHBIX CHJL.

Hcnonb3oBaHHas JquTepaTypa:
[1] C.F.v Weizssacker, Naturwiss 26, 209-217 (1938)
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INVESTIGATION OF THE MOTION OF A TEST PARTICLE IN THE
EQUATORIAL PLANE OF AN AXIALLY SYMMETRIC GRAVITATIONAL FIELD
BY MEANS OF THE ADIABATIC THEORY

Kalymova Zh.A.
Al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan

Supervisor: Ph.D., assistant professor Boshkayev K.A.

In this work the motion of a test particle has been investigated in the gravitational field of a
spherically symmetric central body employing the vector elements of orbits within general theory
of relativity. In the literature this problem is known as the Schwarzschild problem. In order to
solve this problem, we have used the Lagrange’s formalism, Hamilton’s formalism, averaging
method, perturbation theory and adiabatic theory.

The motion of the test particle has also been studied in an axially symmetric gravitational
field. As a result the expression for the perihelion shift of planets’ orbit has been generalized by
the quadruple moment of the central body. It was shown that the quadruple moment has
contribution to the classical and relativistic corrections. All calculations have been conducted in

approximations of ~12 (where c is the speed of light) and ~ D (quadruple moment).
c

In order to calculate the perihelion shift for the axially symmetric metric two different
methods were used. In the first case, Hamilton’s canonical expressions have been used directly to
obtain the equations of motion, and in the second case the theory of adiabatic invariants has been
used. The adiabatic theory of bodies motion is a method for study the evolutionary motions in the
mechanics of general theory of relativity. As a result the expressions obtained by two different
ways coincided with each other and it was clearly shown that the adiabatic theory is more efficient
than the first method.
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N3MEPEHUA COAEPKAHUA PATOHA U AIIP B BOJJHbBIX HCTOYHUKAX
AJIMATHI 1 ATMATHHCKOM OBJIACTH

Koxamkyi T.T.
KasHY umenu anp-®apabu, Anmatsl

Hayunslit pykoBoauTens: K.¢).-M.H., ¢.H.c. [IpsukoB B.B.

Panon-222 — paanoakTHBHBIN MPOAYKT pacraga ypaHa-238, KOTOpPbI HpPUCYTCTBYET B
3€MHOW KOpE B Pa3IUYHBbIX KOHLEHTpAIMs, UMEeT Nepuo noiypacnazaa 3,82 CyTok U sBISETCS
OpSAMBIM ~ TPOAYKTOM  pacmajga SBISIOTCS MNPSMBIM — IPOAYKTOM pacrafa paausa-226.
PangnoakTuBHBIN ra3 pajioH sIBISETCS ONACHBIM JIEMEHTOM JUISl 3/10pOBbsl yeloBeka. Tak Kak
paZioH M €ro M30TOINbI SBJISAIOTCA PAJIMOHYKIUAAMM, KOTOpBIE pacnanasch Ha PaJuOAKTHBHbBIC
TSDKEJIble METaJIJIbl, UCITYCKAIOT BBICOKO HOHU3UPYIOIIEe alb(a-u3j1yueHue ¢ SHepruei okomuo 5,5
M>5B. OT10 u3nydeHue omacHo s OpraHu3Ma IpU MONAJaHUM €ro MCTOYHMKOB BO BHYTPh
yesoBeKa. PajloH BHOCUT 3HAUNTENbHBIN BKJIa] B 00JyYeHHs HACEJICHUS B 1IEJIOM, a B HEKOTOPBIX
CITy9asiX MOKET SIBJISITHCS TTIaBHBIM UCTOYHUKOM 00TydeHus [1].

[TosToMy HEOOXOIUMO peryaupoBaTb M KOHTPOJIMPOBATH KOHIEHTPALMIO 3TOrO
PaZMOAaKTHBHOTO T'a3a HE TOJIBKO B MIOMEIIECHUX U JKWIBIX 3/IaHHSX, 3 U B BOJHBIX MCTOUYHUKAX,
KOTOpbIE SBJSIOTCS OJHUM M3 IVIAaBHBIX IMyTed momnajaHus U30TonoB pajgoHa u ero JIIP B
OpraHu3M 4YejioBeka. B manHo# paboTe ObLIN IIPOBEICHBI MCCICIOBAHMS BOAHBIX HCTOYHHKOB Ha
coJiepKaHWE H30TOIOB pajJ0OHa W €ro JOYEPHUX HPOAYKTOB pacraja A OINpeleseHUus HuX
KOHIIEHTpaLUH.

Jns 3Toro ObLIM B3AThl BOJAHBIE OOpas3lbl W3 Pa3IMYHBIX HCTOYHHUKOB AJIMaThl U
AnmaTtuHCKOM o0nactu (BOAOIPOBOAHAS BOJAA Pa3IMYHBIX PaiOHOB ropoja, BoJa U3 CKBaKUH
riyOuHol 3aneranus 30-50 M B mpuropoiax ropoza, a Tak’ke BoAa U3 paJOHOBBIX HCTOYHHUKOB ).

Hnst wu3mepenust KoHuUeHTpamuu pamoHa u ero JI[IP B Bogubeix oOpasmax Obuin
HOJATrOTOBJIEHbl  (PUIBTPBI Yepe3 KOTOpble MpOImycKanuch oOpasubl, ocaxkaas [AIIP na »THx
¢unbrpax. C momompio anba-, 6era-, raMma- CHEKTPOMETPUM ObUIM MOJYYEHBI CIIEKTPBI
GWIBTPOB M3 KOTOPBIX ObUIM BBIYMCIEHBI KOHIEHTpauuu paauoHykiauao JIIP pamona. U3
MOJIyUEHHBIX JaHHBIX BUJHO, YTO BOJHBbIE oOpa3upl coxepxar B cebe JIIP panona, uro
MOKa3bIBAaET aKKYMYJIUPOBaHHUE PAJUOHYKIUI0B B BOJHBIX HCTOYHHUKAX OT X MPOUCXOXKICHHS.

Jlureparypa:
1. MKP3. Tpyast MKP3. ITy6nukanus 126 MKP3 «Paguonoruueckas 3amura ot

O6Hy‘leHI/I5{ paaxoHOM>»
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Hayunsiii pykoBogurens: Ph.D., nouent bomkaes K.A.

B pabote ucciieoBaHO TEOpPETHIECKHE M HaOII01aTelIbHBIC OTPAHNYCHUS Ha COOTHOIICHUS
Macca-pagnyc HeWTpOHHBIX 3Be3l. C 3TOH Ienbio ObUIM PacCMOTPEHBI Pa3IUYHbIC YPaBHEHHS
COCTOSIHMS, YYHMTBHIBAIOLIME CHIIbHBIC, CJla0ble, OJJICKTPOMATHUTHBIE M TI'PaBUTALUOHHbBIC
B3auMoAeHCTBUsA. [Ipy MOCTPOCHUH ypaBHEHUS! COCTOSIHUS JJIsl HEHTPOHHOM 3BE3/16I OCHOBHOM
OBUTU MCIOJIB30BAHbI JIBE MOJICIH Ul HYKJIOH-HYKJIOHHBIX B3aUMOJCHCTBUI: SMIIMPHYCCKUN H
mozenb Ckaiipma. PensTuBucTckoe ypaBHEHHE THAPOCTAaTUYECKOTO PABHOBECHS OBIIIO YHCIICHHO
POMHTETPUPOBAHO HAPSIIY C YpaBHEHUEM Juis OalaHca Macchl. B pe3ysbraTe ObLIM MOCTPOCHBI
COOTHOUICHUS Macca-painyc U Pa3IMuHbIX YPAaBHEHHI COCTOSHUH.

Ha ocnoBe Teopernueckux orpanuueHuid 3aganHoil OTO, ObuUIM HOJy4YEHBI BEpPXHHUE U
HIDKHHE TIpeesbl Ui HapaMeTpoB HEHTPOHHBIX 3BE3A. Bcee pacuérbl ObUTM TPOBEICHBI B
nporpammuom makere Wolfram Mathematica. IlonydeHHble TeopeTHYECKHE PE3YNbTaThl OBLIH
CONOCTABJICHBl M W3y4YeHbl Ha (hoHE HaOMIOJaTeNbHBIX OrpaHWdeHuil. M3 HaOmromaTtenbHBIX
JIAHHBIX OBUIO TPOJEMOHCTPUPOBAHO, YTO YPABHEHHS COCTOSIHHS HEHTPOHHBIX SIBIISIOTCS
KECTKUMH, a HE MSATKHMH.
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TOMEH BAWBITHLIF AH OTBIHMEH KY¥MBIC ICTEUTIH BBP - K 3EPTTEY
PEAKTOPBIHBIH BEJICEHAI AUMAT'BIHBIH PEAKTUBTIJIIT'THIH
TEMIIEPATYPAJIBIK KOO®OUIUEHTIHIH TIOXKIPBUEJIIK AHBIKTAY

Kyansimosa XK. !, Ilaitmepaenos A. 2, Kamukysos O. !, T'nzatymun 111, 2
1 On-Dapabu aTeiHaarel Kazak ¥ ATTHIK YHUBEPCUTET,
Anmartsl, Kazakcran Pecry0Ommkacsr
2 PMK «Snponbik usnka nHCTUTYTH» MD PK, M6parumos 1 k-ci, 050032, AnMarsl,
Kazakcran pecnyonukacsl

Bepinren >xympIicTa CHIHABIK CTCHJTE JKYPri3iireH TOMEH OalBITHUIFAH OTHIHMEH KYMBIC
icreiitin BBP - K 3epTrey peakTopbIHBIH »kaHa OeJCeHai aiMarbl VIIIH PEaKTUBTUTIKTIH
TEMIEPATypablK KOd(D(PUIIMEHTIH aHBIKTay HOTHXKENIEpl KOpCeTUIreH. SIIposblK peakTOpIAbIH
SIIPOJIBIK KAYINCI3/IiriH KaMTaMachl3 €Ty YIIH OHBIH HEUTPOHIBIK- (PM3UKAIIBIK CHITATTaMaJIapbIH
Oy MaHBI3/IbI €KeHiH Oulemi3. PeakTuBTUIIK OOMbIHIIA KOA(POHUIMEHTTIH Kepi OalaHbIChl K3
KENTeH PEaKTop YIIIH oTe KaKeT HEeUTPOHABIK - (PU3MKaJIBIK cullaTTamMa OOJFaHABIKTaH OFaH
apHaiipl Tamanrtap Koubuianel. Mpeicansl, Kazakctan PecnyOnukachlHBIH HOpMalayiibl —
TEXHHUKAJIBIK KYXXaTTapblHa Cail, pEaKTUBTUIIKTIH TeMIepaTypalblK KodduuueHTi Tepic 60my
Kaxer [1].

ChIHABIK CTEH/TE ECENTey HOTHIKENEPiH JdJIeNe/Iey MaKcaThIHIa TOMEH OaiibIThiiFan BBP-
K peaTopsiabiH OernceHai aiiMarbl KYPBUIBII PEAKTHBTUTIHTIH TEMIIEPaTypalIbiK KOI(GUITHEHTIH
eJIIIey >KYMBICTAphI KYpriziiai [2].

ToxipOMeHIH MaKcaThl KeJIeciie: CRIPTKBI JIEKTPIIIK JKBUIBITKBIIITAPIBIH KOMETIMEH 06JIeK
maHaa cy Kepablpeuibil, BBP-K peakTopeiabiH Oencenpi aiimarsiablH 27 BBP — KH XXTD
TYPATBIH KECKIHJEMEC1 KYPBUIBIT, CHIHIBIK CTEHATIH MAaHbIHA aKbIPBIH KYHUBUIABI. KBI3IbIphIIFaH
Cy CY apKbUIbI CIHJIBIK KYPBUIBIM IIaHbIHA KeTiei. Apbl Kapail HUPKYISLUSIBIK COPFbI KOMETIMEH
Cy KaWTagaH KOCBHIMIIA IIAHFA K, OOSyJaTKBIIITHIH KbI3YbIH KaMTaMachl3 €TETIH TYHBIK
MUPKYISIUSUIBIK Ty3aK KYpbULAbl. CBHIHABIK KYPBUIBIMHBIH 1IIIHIETI TeMIEpaTypaHblH ocyi
TEMIEpaTypajblK TETIKTEPMEH KajaralaHblll oThIpAbl. LIlaHHBIH op Typii aiiMarbiHa OEKITIITeH
TEMIEpaTypablK TETIKTEPiHIH apachlHAAFbl IIamMa a3 OoiFaH Ke3de, OelCeHIi aiMaKTarbl
0asyNmaTKBIIITBIH ~ TeMIeparypachl  OIpKeNIKI JeNm  eCemTeNinm  TaXKIpOueHi  OacTabIk.
basynaTKpIIITHIH TeMIIepaTypachbiHbIH ©3repyl Ke31H Ier1 peakKTUBTLIIKTIH IIIaMachl )KoHEe TaHOAChI
CaHJIBIK PEAKTUMETP KOMETIMEH aHBIKTaIbI [3].
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Koltochnik S.N. Physical and Power Start-up of WWR-K Research Reactor with LEU Fuel. //
Proceeding of 37th International Meeting RERTR-2016. Antwerp, Belgium. — 2016. — P.8.
[3]. Apunkun ®.M., [aiimepaenos A.A., T'uszarynun I1.X., Trocambaes J[.C., Konrounuk C.H.,
Yaxkpos I1.B., Yekymmna JI.B. KoHBepcHst akTHBHOW 30HBI HCCIIEIOBATENBCKOIO peakTopa BBP-
K. — Atromnas sueprus, 2017, 1.123, Nel — ¢.15-20
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AHAJIMBUPYIOIAA CIIOCOBHOCTDB OBPATHOI'O ®OTOPACHIEIIVIEHUA
JUITPOTOHA ITPHU TPOMEXYTOYHBIX DHEPT'UAX

Kyncaduna A.I'., baiimyp3unosa b.C., Ilupkos JI.A., Kypmananues X K.
OObeIMHEHHBIN MHCTUTYT SCPHBIX UCCIIEI0BaHuUi, POSt@jinr.ru

dotormnoriomneHne Ha ABYXHYKIOHHbIX cucremMax Y{NN}—NN u oOpaTHas peakumus,
xecTkoe TopMo3Hoe u3nydyeHue NN— {NN}y, mHupoko UCHOIB3YIOTCS ISl MPOBEPKH Pa3IMUHbIX
TEOPETUYECKUX IPEICTABICHUNA O HYKJIOH-HYKJIOHHBIX B3aumojeicTBuu. Peakuus pp— {pp}sy
[1], rne mumpoton {pp}s [2-4] sBIseTCS MPOTOHHOI MapoOil B COCTOSHHU ‘So, HabmOmANCA C
nomotipio criekrpomerpa ANKE [5] ma COSY-lJiilich . Dra peaknusi KHHEMaTHYECKH OUYEHBb
MOX0’Ka Ha XOpOILIO H3YYEHHYIO peakiui pn—dy, OJHAKO TUHAMHUYECKU OHHM 3HAYUTEIIHHO
OTJIIMYAIOTCS IPYT OT ApYyTa M3-3a pa3HbIX KBAHTOBBIX YMCET AUMIPOTOHA U IeHTpoHA. B pe3ynbTare
MYJIBTUIIONIbHBIE BKJIAJIbI TAK)KE OYAYT CYHIECTBEHHO OTINYAThCS.

B pabote obcyxaaercst mporpecc B MOTYYSHUN aHATH3UPYIOMIEH CIOCOOHOCTH Ay peaKkiiuu
pp — {pp}sy OpHu OpSAMBIX yIJIax MPU HECKOJIbKUX SHEPrusx B obmactu Bo30yxaenus A(1232):
500, 550 u 700 M»aB. Bmecre ¢ ero muddepeHuaibHbpIM CEUCHUEM, U3MEPEHHBIM paHee, 3TO
MOMOXET JIy4Ille OI[CHUTh MYJIbTUIIONBHBIE BKJIA/IbI B 3Ty PEAKLHUIO.

Jlureparypa
1. V. Komarov et al// Phys. Rev. Lett. 2008. 101. P. 102501.
2. S.Dymov etal. .// Phys. Rev. C 2010. Vol. 81. P. 044001.
3. V. Kurbatov et al. // Phys. Lett. B. 2008. Vol. 661. P. 22.
4. D. Tsirkov etal. // Phys. Lett. B. 2012. Vol. 712. P. 370.
5. S.Barsov etal. // Nucl. Instrum. Methods. Phys. Res. 2001. Vol. 462. P. 354.
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W3YYEHUE DPPEKTA ABC B PEAKIIUU pd — pdrr C BO3BYKJIEHUEM
d*(2380) PE3OHAHCA

Kypmanamues XK. K., Komapos B. U., Kyucaduna A. T'., Hupkos /1. A.
OO0BbeAMHEHHBIM HHCTUTYT SICPHBIX HCCIICTOBAHU.
r. Jlyona Poccuiickas @enepanus

HenaBno, mocie otkpeitust d*(2380) pesonanca ¢ OapuoHHbIM urciaoM 2 (Dy3) [1],

KOTOPBIH SBJISETCS KaHAWJATOM B UCTUHHBIE NUOApUOHBI, ObLIO OOHAPYXKEHO, YTO 3araJl0YHbII
ABC — sddexr [2] cBs3an ¢ ero Bo30yxaeHueM [3]. [Toaromy 3T0 sSIBICHUE MPHUBICKIO 0CO00E
BHUMaHME. 3aech Mbl mpexacraBisgeM HaOmonenne ABC — sddexra m BozOyxnenuss Dyz —
pesonanca B peakuun p+d - p+d + (mm)® uepes Me3oHHBIA OOMEH B KOIepPEHTHOM
KHHEMAaTHKE.
Bb110 BBINOIIHEHO 3KCIEPUMEHTAIBHOE UCCIIEA0BAHUE POXKICHHS MUOHHBIX Map B peakuuu p +
d->p+d + (mm)° npu smeprusx nporonHoro mydka 0.8-2.0 I'>B. DkcnepuMeHT ObLI
nposeneH Ha ciekTpoMerpe ANKE na cunxporpone COSY B IOnuxe (I'epmanus) [4, 5]. Muiiens
u3 Jnedrtepuss OomOapAWpoBaNiack MPOTOHHBIM IIyd4KOoM. PacrpenencHue COOBITUH IO
MHBApUAHTHOH Macce dnm MOKa3alo SBHBIH MUK ¢ Maccoil 2.36 I'5B/c? u mmpunoit 104 MaB/c?.
[Tapametps! muka 61u3KkK K HabmogaBmuMcst panee B akcriepumente WASA na CELSIUS COSY
[3], mpuHKMMas BO BHUMaHHE NMHUKa BO3MOXHOE YIIMPEHHE M3-32 ME30OHHOro oOMeHa U (oHa OT
mosexTopHsix | = 1 () map.

WuBapuantHas Macca mapbl MHOHOB IMpEACTaBisieT €000l JIBYXKOMIIOHEHTHOE
pacrpesienieHne, COCTOsIIEe U3 y3KOro nuka B paifone 300 MoB/c? ¢ momymmpunO# oxono 90
M>5B/c? Ha IIMPOKOM TIIaIKOM KOHTHHYYMe. Pe30HaHCHOE ToBeieHNe dTTTT — CIIEKTPa MOKET OBITh
MHTEPIPETUPOBAHO KAK JI0KA3aTeIbCTBO BO30OY)aeHus Dy; aubapuoHa.

Cnucoxk nurepaTypsbl:
1. P. Adlarson et al., Phys. Rev. Lett. 106, 242302 (2011).
2. A. Abashian, N.E. Booth, and K.M. Crowe, Phys. Rev. Lett. 5, 258 (1960).
3. M. Bashkanov, H. Clement, and T. Skorodko, Nucl. Phys. A 958, 129 (2017).
4. S. Dymov et al., Part. Nucl. Lett. 119(2), 40 (2003).
5. S. Barsov et al., Nucl. Instrum. Methods Phys. Res. A 462, 364 (2001).
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ACHAH AEHEJIEPIHIH MYJIbTHITIOJIBAIK MOMEHTTEPIH ECEIITEY

Kycmanosa b.C
on- ®apabdu areiagarsl KazYV, dusuka-rexHukaibik Gakynbreri, ATMaThl K.

Foutbivu sxerexmri: PhD, mouent m.a, Tokrap6aii C.

AcmaH neHenepi YIIiH MYJIBTHIIONBIIK MOMEHTTEPAl €CKepYAiH MaHbI3Abl €KEHI OCINTii.
Kanmel xarmaiina, HpIOTOHIBIK TPaBUTAIHSITBIK HOTGHLII/IaJI MBIHA TYPJIE JKa3bLIaJIbI;

-6] ol d\|’ &)

OpHEeKTeH, TPaBUTALMSIBIK MOTCHIUAIIBIH 3aTThIH Tapalybl MEH MiIIiHiHE ToyesIi
OOJIaTHIHABIFBI AHBIK OENTUI. ACIaH JeHeepl YIIIH 6CTIK—CUMMETPHUSIIBI MaCCaHbIH TapaayblH
eckepy Oipmiama KeH TapaiFaH. Auaiijia >KOFapblarbl OPHEKTEH MOTCHIUAJIBIH JIOJ MOHIH
ecenTey MYMKiH emec. bemnmekTepiHiH KO3FalIbIChIH OChl TPABUTALIUSIIBIK Opic Ko3iMeH OoyFaH
KAIIBIKTHIKKA OalIaHBICTBI 9CEPIH €CKEePil, JKOFapPBIIaFbl OPHEKTI TOMEHICTINCH JKIKTSH aJambl3.

e =@ ) =[Frev/n)] +% vV r)]—% T VYV V(L r)] )

Onpna (1) OpHEK MBIHA TYpJie 00JIa IbI:

=G I plr = d\|/" GF VJ."p(r")dV" J”" (I’")dV"oV(lj % VIIIF"F"p(r")dV"/VV(%)+...+} (3)

by xikTey epic KooOpInHATaNapbIHBIH OAacTanKbl KOOpAUHATANApIaH TOYeAUIIriH Oemyre
MYMKiHJIIK Oepeni. (3) TeHaeyl MbIHA TYP/e ’kKa3y apKbUIbI 013 OWIBI TYCIHIKTI €Te ajaMbl3:

®(r)={M(L/T)-Pev(L/r)+ Q/VV(l/r)—%§-.-VVV(l/r)+...+}
4)

[TorennuanapiH OyJl KIKTeNlyl epic Ke3iHIH MYJIbTHUIONBAIK MOMEHTI peTiHae Oenrii
M,ﬁ,Q,g nmapameTpiiepl YUIiH “MyJIbTHUIONBAIK’ JKIKTeTy Oosbill  TaObutambl. bynan
HbroTOHABIK NMOTEHUUANIBIH KOOPAMHATTHIK TYPJIEHAIPYTe TOyenJi eKeHAIr: mbFagsl. Ocbl
HET13/Ie AUTOJb/IIK MOMEHTIHIH O0JIMalTHIH/IBIFBI 0TI skoHe [ paBUTALIMSIIBIK TOTEHIIMAN YIIIiH
KIKTENYAIH OapJiblK TaK MYJbTUMIONBIIK MOMEHTTEpl >KOibuUIanel. KanraH MyJIbTUIONIBIIK
MOMEHTTEP/IIH 1IIiHJEe KBaJAPYMHOJbJIIK MOMEHTTIH alaThblH OPHBI MaHBI3/bl OOJBIN ILIBIFaJIbI,
cebel1 JKIKTEYJIH MOHOMOJBAIK MOMEHTTEH KeWIHr1 0acThl MyIleci opi OJ KOOPAMHATTHIK
TYpJIeHAIpyTe Toyemnai 6oaman b1, OacKkala aifTKaH1a MHBAPHAHT OOJIBIN Kajla bl

Kanmsl canbicTeipManbUiblK Teopusichl (KCT) Heri3iHae 0Chl MyJIbTUIONBIIK MOMEHTTEP/I1
KapacTeIpy KypJlemi opi KbI3BIKTBI MacenenepiiH Oipi, ce6edi KCT - HBIH CBHI3BIKTBI eMec
TEOPUSCHI HETI31H/Ie MYJIBTUIIONBIIK Myllenep O0ip-0ipiMeH apanachin keTeai api o1 HploTOHABIK
du3uKkagarel IIEKTIK >KaFgaimapMeH Je coiikecyi kepek. COHABIKTaH CBI3BIKTBI €MeC
TEHJIEYJIEPAIH TCOPHUSICHI HET131H/E, MYJIbTUIIONbBIIK JKIKTETYiH OlpHEeIIe HYCKACHI Mmai1a OO0JI/IbI.
JKympbIcTa acrian jeHenepi YIliH OChl MyJbTHIIONbB/IIK KIKTSYA1H MaHbI3bl KapacThIPbIIaIbl KOHE
OHBI €CENTEY/AIH MbICATIAP KENTIpUIeTl.

Maiipananblirad dgeduerrep:
1. Quevedo H. On the Exterior Gravitational Field of a Mass with a Multipole Moment

1987, P.1013-1023
2. Hansen R.O. Multipole Moments of Stationary Space-Times. 1974, P.46-52
Hoenselaers C. On Multipole Moments of General Relativity 1986, P.176-184
4. Szekeres P. Multipole Particles in Equilibrium in General Relativity 1968, P.1446-1450
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BEPTUKAJIbBHAS CE3OHHASA 3ABUCUMOCTDb AKTUBHOCTH PAJIOHA

ManumbaeB A.M., [IpsiukoB B.B.
Hayunblii pykoBoauTens: K.¢p-M.H., 1.0. npod. benucaposa @.b.

Panon sBisercs ecTecTBEHHBIM, OCECIBETHBIM W 0€3 3amaxa paJuOakTUBHBIM Ta3oM,
COCTOSIIMM U3 TPEX H30TOIOB, ¢ IIepuoIaMu monypacnasna 3.82 cyrok (222Rn), 55.3 ¢ (°Rn), 3.93
¢ (**Rn). louepHue MpOAYKTH pachajga THX H30TONOB TAKXKE PAJHOAKTHBHBI, YTO BBI3BIBAET
o0nyyeHue NErkux Mpu BAbIXaHUU. PHCK pa3BUTHS paka JIEFKOTO XOpOILIO M3BECTEH, U PAJOH
Kjaccuuupyercs MeXIyHapoJHOW OpraHu3aluel 37paBOOXPAHEHHUs, ATEHTCTBOM IO
uccienoanmio paka (IARC) B xauectBe kaHueporeHa | rpymmel [1]. Dnuaemuonoruueckue
WCCJICIOBAHMS JIIOJIEH, MOABEPTIINXCS BO3JACHCTBHUIO paJoHa JOoMa U Ha paboTe, MoKas3alid, 4To
PHCK YBEJIMYMBACTCS C HAKOILJICHUEM JI03bl, B OCOOCHHOCTH, B HIAXTaX M APYTUX T'€PMETUUYHBIX
nomeneHusx. IcTouHuKkoM pajioHa B OMELIEHUN OOBIYHO SIBIISICTCS CTPOMTENbHAs IUIOIIAIKA,
Ky/a pajJioH IOCTYyNaeT C IOYBEHHBIM TIa30M 4Yepe3 pPAa3jioMbl U TPEUIMHBI B (yHIAMEHTE
MOCPEJICTBOM KOHBEKIIMM IO AaBICHUEM. B HEKOTOpBIX CilydasXx MCTOYHMKOM PaJiOHAa MOMKET
OBITH OBITOBASI BOJIa U3 IPOOYPEHHBIX CKBAXHH. PaJloHOBOE BO3/ICHICTBUE B IOMAITHUX YCIOBHUSIX
SBIISIETCS. CAMBIM Ba)KHBIM H3-3a OOJIBIIOr0 BpeMEeHH 3Kcro3unuu. OaHaKo, JIOAH MOABEPTaloTCs
BO3/ICIICTBHUIO pajJioHa BO BCEX MOMEIIEHUSAX, BKIItOYasi pabouynre MecTa, I€TCKUE CaJlbl, IIKOJIbI U
oOIIecTBeHHBIE 3JaHUSI B 1IEJIOM. Torjja KOHLEHTPALUK PaJJOHa CUIIBHO BapbUPYIOTCA B Ipeeaax
HeGOMIBIINX TeorpagUIecKuX PaifioHOB M K0IeOmoTes OT 3Hadenuit ot 10 bx/M® 1o 50000 br/m®
[2,3]. MexayHapoaHble OpraHU3alydy N0 PAJAUALMOHHOMN 3aiuTe [4] peKOMEeHIyeT IPOBOIUTH
M3MEpEHMs YPOBHS pajioHa BO BCEX JI0Max, Ha pabOYMX MECTax U B JIPYI'HX 3/JaHUSAX C BHICOKUM
YPOBHEM 3aHITOCTH, YTO aKTYAIU3UPYET AAHHYIO MPOOIEMY M COOTBETCTBYIOIINE M3MEPEHUS.
Ilenbto naHHOW pabOTHl SBUJIOCH M3YyUYEHUE STAKHOM 3aBUCUMOCTH AaKTHMBHOCTh paZiOHa OT
3UMHETO K JIETHEMY CE30HY.

Ucnonezys npubopsl Pamon-02, PKC-01b, PKC-01T" npoBeneHbl u3MepeHUs YpPOBHS
COJIep’KaHUsl PaJOHA IO BCEM JTakaM 3[aHMs, BKJIIOYas IMOJBAJIbHOE INomeleHue, Pusnuko-
TexHuueckoro ¢axkynprera KazHY um. anp-®dapabu B 3uMHee u BeceHHee BpeMs. [lomyueHHbIe
pe3yibTaThl TOKa3ajld, 4YTO B 3UMHEE BpeMs BO BceX [OMEUICHHAX Obuta crabas
IIPOBETPUBAEMOCTh, MTO3TOMY BCE€ 3/IaHHE MOXHO pacCMaTpUBATh KaK €JMHBIA I'epMETHYHBIN
o0beM. [loaToMy BBICOTHasi 3aKOHOMEPHOCTb AKTHBHOCTH pajJioHa OTCYTCTBYET, M3MEpEHHbIE
JaHHbIE TIOKA3bIBAIOT, YTO MapLUaIbHOE JABJIEHUE PAJOHOBOrO ra3a (aKTMBHOCTh paJOHA) MO
BCEM OJTa)kaM OJIMHAKOBas, 4TO HAXOAUTbCS B PE3KOM IMPOTHBOPEYMH C TEOPETHYECKON
OapoMeTpu4ecKol 3aBUCUMOCTBIO. B Temiblil ce30H, Korja MpoBETPUBAEMOCTh Ha BCEX ATa)Kax
BOCCTaHaBJIMBAETCS, BOCCTAHABIMBAETCS U OapoMeTpuuecKasi 3aKOHOMEPHOCTh. JTOT CE30HHBIN
s dexT, mo-BuauMOMy, HaMu 0OHapyKeH BepBbie. KpoMe Toro, 3aMeueHo, 4To Ha TOJyYeHHbBIS
JaHHBIC BIIMSUIA Pa3IMYHbIC HEYUYUThIBaeMble (JaKTOPbI, HAPUMEDP, KOJIUYECTBO JIOACH B 31aHUN
B MIEpUOJI, KOTJ]a TPOBOAUIIUCH U3MEPEHUS, a TAK)KE OT COOTHOIICHUSI TEMIIEPATyp BHYTPHU 3JaHUS
U CHapYy>KU. DTH Pe3yabTaThl JOJDKHBI MOCIYKUTh OJTHUM U3 BaXKHBIX (DaKTOPOB /ISl COOTIOICHUS
panvalMoOHHONW O€30MacHOCTH M COXPAaHEHHUs 3/10pOBbs IpenojiaBaTesliedl M CTYIEHTOB
YHHUBEpPCUTETA.

Jluteparypa:
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TOMEHI'TI DHEPTUSIJIAPAAFBI A-BOJIIIEKTEP/IIH B
AAPOJIAPBIHAH CEPIIIMAI )KOHE CEPIIIMI3 ITAIIIBIPAYBIH
3EPTTEY

Mawmak T.A.
On-Dapabu aTeiHaarel Kazak ¥ ATTBIK YHUBEPCUTETI
Foutbimu-xerexmni: Myxamemxanos E.C.

By1  KyMbIC TOXKIpHOENiK >KOHE TEOPUANBIK TYPFbIIaH ‘B sapomapeinga anbda-
OeJmeKTepAiH CepmiMIl JKOHE CepIiMCi3  Iamblpay MpoIeccTepiHiy AuddepeHIHsITIBIK
KMMAaCBhIH OJIIICY OHE OJap/bl apbl Kapail TYpIi TEOPHSUIBIK MOJEIACP asChIHAA Tajlay jkacay
apKBUIBI 3€PTTEYTIe apHaJIFaH. JKenin OemmexTepaiH — ISUTPOH kKoHE alb(da-
OeNmeK CHSIKTBl CEepHiMlI KOHE CepIiMCI3 MIalmibIpay IMPOLECCTEPiH 3epTTeY,COKTHIFBICKAH
OeJIIeKTepAiH *KaHama KO3FaJlbIChIH CHIATTaWThIH TOJKBIHABIK (YHKIUSHBIH €cenTeyiepinie,
JKOHE JI HETI3ri JKOHE TOMEH JKaTKaH KO3FaH KYHICTI AP0 KAaCHETTEPl Typaibl MOJIIMETTEp alry
YIIiH KOJAAHBUIATHIH SAPOJIBIK MOTSHUMUSAAP Typalibl HET13T1 akmapaT Ke3[epiHiH Oipi OOJIbII
tabbutanpl.byn mpoueccrep OipHeme onmaran MbdB  sHeprusnapaa anbda-OemmexTepiH
ApOJapMEH dcepiiecyl Ke31H1e OPBIH allabl )KOHE SIPOHBIH KYPBUIBIM/IBIK CUIIaTTaMaChl TYPabl,
SFHH SAPOHBIH PAINYCHI JKOHE JeopMalius mapaMeTpiepi CHIKTHI MaHBI3/Ibl aKapaTTap aityFa
MYMKiHAIK Oepeni [1].

ByJ1 JKYMBICTBIH MaKCaThl TOMEHT1 sHeprusuiapaa !B sapomapsiaaa anbha-OenmuiekTepin
CEepIIM/Il XKOHE CEepPHIMCI3 MIalbIpaybIHbIH UG GEPEHIUIIIBIK KIMACBIH OJIIIeY jKOHE OJIapIbl
SHEPTUSHBIH KEH ayKBIMBIHA ONTHKAIIBIK MOZEIH , POJIMHT MOJIENI , OaiilaHBICKaH apHaIap 9/Iici
asiChIHJIA TaJfay Kkacay.

3epTTeyIiH MiHIETTEpiHEe MaKcaTKa JKeTY YIIiH KeJleciieit MiHaeTTep KOUBLIIbL:

Temenri sHeprusnapia anbha-6enmexrepiy 1B saponapslaa cepriMai koHe CepHiMcis
HIAMBIPAYBIHBIH JU((EePSHIHSUTIBIK KAMAChH oey [2].

Ken aykbImMibl sHEprusia anbga-0eeKkTepaiH ceprimMal XKoHe CepIiMCi3 HIalIbipaybIHbIH
TOXKipHOENTiK HOTIKeNepiHiH TanaaysiHaH o+!B sxyitenepin GaitIaHbICHI YIIIiH ONTHKAIIBIK KOHE
(GONIMHT MOTEeHIUANIAPBIHBIH OHTANIbl HapaMeTpiepid aHbikTay [3]. 3eprrey Hbicansl 'B
aapoiapbiHia  anb(a-OenmiekTepaiH ~ cepmiMIl  JKOHE  cepHiMmci3 HIalbIpaybIHbIH
b depeHIMSITIBIK KUMACHIHBIH OYPBIIITHIK Tapallybl.

3eprrey omici !B smponapeinnma  anmbga-OemmexTepiH CeprmiMii JKoHE CepriiMci3
HIAIIBIPAyBIHBIH  TUG(EPSHIMSIIIBIK KAMAChIHBIH OYPBIIITHIK Tapatybl OHIMACPIIH SAPOJIBIK
OailTaHBICHIH TipKeyre jkoHe HIeHTHU(UKanusuiayra apHanrad ofic(AE-E) maiinanany apKpuibl
enmeni.byn onmicTiH MoHI Oip yakbITTa 3aTTarbl SAPOJBIK PEaKIUs OHIMAEPIHIH MEHIIIKTI
sHeprus mbFbIHBIH (dE/dX) skoHe onmapbIH TONBIK KUHETUKANIBIK SHEprusichlH (E) enmey Oosbin
tabbu1aasl [4]. Teopusnsik Tangaynap FRESCO koMnbroTep:aik KoJbl apKbUIbI XKYprizineai [5].
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STUDIES OF PHYSICAL PROPERTIES OF NEUTRON STARS

Mansurova A.A.
Al-Farabi Kazakh national university

Scientific supervisor: N. A. Beisen

The hypothesis of the existence of neutron stars was put forward by astronomers V. Baade
and F. Zwicky immediately after the discovery of the neutron in 1932. But this hypothesis was
confirmed only after the discovery of pulsars in 1967. Neutron stars are formed as a result of the
gravitational collapse of normal stars with masses several times greater than the solar. The density
of a neutron star is close to the density of the atomic nucleus, i.e. is 100 million times higher than
the density of ordinary matter. Therefore, for its huge mass, the neutron star has a radius of only
about 10 km.

Neutron stars are interesting and unusual physical objects. The outer crust of neutron stars,
of course, consists of atomic nuclei, not neutrons. The surprising structure of neutron stars is very
complex, the physical properties of which have not been thoroughly investigated. Some problems
in the physics characteristics of neutron stars are concerns to the process of neutronization with a
deepening into the bowels of the star, the corresponding equation of state, the gravitational field
of neutron stars, etc. [1]

In the work [2] it was discussed that the strong gravitational field of neutron stars in the
brany universe could be described by spherically symmetric solutions with a metric in the exterior
to the brany stars being of the Reissner—Nordstrom type containing a brany tidal charge
representing the tidal effect of the bulk spacetime onto the star structure.

In [3] it was studied the various linear responses of neutron stars to external relativistic
tidal fields. It was focused on three different tidal responses, associated to three different tidal
coefficients: (i) a gravito-electric-type coefficient, (ii) a gravito-magnetic-type coefficient and
(ii) a dimensionless “shape” Love number.

These studies show that the physical properties of neutron stars are still vague and need to
be comprehended.

References:

1. I'un36ypr, Burtanuii JlazapeBuu. "O HekoTOpbIX ycmexax (U3MKM M acTPOHOMHUHU 3a
nocieanue Tpu roga." Yenexu ¢pusuueckux Hayk 172.2 (2002): 213-219

2. Kotrlova, Andrea, Zden¢k Stuchlik, and Gabriel Torok. "Quasiperiodic oscillations in a

strong gravitational field around neutron stars testing braneworld models.” Classical and Quantum
Gravity 25.22 (2008): 225016.

3. Damour, Thibault, and Alessandro Nagar. "Relativistic tidal properties of neutron stars."
Physical Review D 80.8 (2009): 084035.
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FAPBIII COYJIEJEPIHIH, HEUTPOHJIAPBIHBIH HEFITPOHI[])EK
MOHUTOPABIH MATEPUAJIIAPBIHAH OTY ITPOLECIH OKbIII YUPEHY

Mycaera I'.K.,_/lankenoBa ®.F., Ceiipymnuna b.b., Cagyes H.O.,
Epexen H.O., )Kymabaes A.U., lllun6ynatos C.K.
on-®apabdu areingarsl KazY'y, Anmatsr

Fruteimu sxerexmni: PhD, O.A . Kanukynos

Byl JKyMBIC Faphllll  COyJENepiHIH HEHTPOHIBIK KOMIIOHCHTAHBIH HEHTPOHIIBIK
MOHHTOP/IBIH MaTepHAIIIapbIHAH OTY MPOIIECIH OKBII YiipeHyre apHanFaH. Fapein coynenepinig
HEUTPOH/IAP aFbIHBIHBIH OPTYPJIi OpTalapMeH acepiecyl d(DPEKTUBTUIINH KOHE OTIMIUIITIHIH
KaJBIHJBIKKA, aya pailbl BapUalUsAChIHA TOYCIIUIINH KaMTHAbl. Herisri xymbic eki OeniMHEH
KypaJFaH.

1.Fapeimn coynenepiHiH HEUTPOHAAPBIHBIH OPTYPJl KOH(MUTYpalusuiapIarbl OTIMILTIK
KOX(UIIMEHTIH aHBIKTAY.

2. KbuTylIbIK  HEWTPOHIAp AaFBIHBIHBIH CYTEri Kypamjac OasyJaTKBIII ITOJTHITUIICH
KaJIBIHBIFbIHA TOYEJILIITIH Talaay.

JlaGoporopusunblk crenare 6HM-64 xone MIT-57 HEHTpOHIBIK MOHHTOpPJApABIH Oip
CEKIMSCHIHBIH MAaKETTepl JKAcajbIHABI, COJ MAaKETTe HEUTPOHABIK MOHHTOpJA KYPETiH
MpoIeCCTep KapacThIpbULIbl. Herisri skcrepruMeHT OapbIChIHAA FaphINI CoyJieep HEWTPOHIAp
aFbIHBIHBIH Op TYpJl opTajiapia KeOero, IIaFbLIy, Oasysay,KYThUIy IPOIECTePIHIH KaJIibl
OTIMIIUTIKKE OCEpPiHIH CaHJIBIK CHMaTTaMachkl Oepinmi. HeWTpoH OastynaTKeIl oprajap peTiHie
KeJleci MaTrepuaniap KOJAaHBULABL: MOJUATUIICH, 00Op KypaMac MOMATHIICH, apaduH. Kymbic
OapbICHIHIA FAPBIIITHIK COYJICNEP IiH HEUTPOHIBIK KOMIIOHEHTACKIH Tipkeyre apHamran CHM-18
- He3-kxe TonteippiiFa, 32 MILTUMETPIII TIPOIIOPIIUOHAIB Bl CAHAFBIIT KOJIJIAHBLIA B

DKCIIEPUMEHTTIK JKYMBICTa SPTYpJIi aya pailbl Ke3iHje, >KaybIH-IIAIIBIH Ke3iHAe FapbIll
CoymneNnepiHiH HEUTPOHIBIK KOMIIOHEHTACHIHBIH HMHTEHCUBTLIIN  anblHAbl. JKoHEe  OChI
HEUTPOHIAPIBIH SPTYPJIi OpTanap/a eTyjaepi KOpCEeTUITeH.

Konpansuiran oneduerrep:

1. A6pamoB A.M. OCHOBBI 3KCIIEPUMEHTAIBHBIX METOOB siepHOl ¢(u3uku. // Mocksa,
DHeproaromusar, - 1985. — 416C.

2. Jlopman JI.M. Bapuanus rajakTHuecKkux KocMuueckux jyde. / Mocksa: MI'Y, -1975. —
120 c.
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KJIACTEPHASI CTPYKTYPA OCHOBHBIX 1 BO3B Y KJIEHHBIX COCTOSIHUAM
SIJTEP °BE M 1°B

Mycradun .
Kabaraesa P.C., PhD, u.o0. nonenra

Hayunsrit pykoBoguTens: 1.¢.-M.H., mpod. XKycymnos M.A.

Peaxiuu kBasuynpyroro BeiOuBanus Tuma (P, pX), (e, ex), peakuuu doropacuieruieHus (
X) MOKa3bIBalOT, YTO U3 JIETKUX SIIEP CO CPaBHUMOM BEPOSTHOCTHIO BBUICTAIOT YACTHUIBI X —
JNEUTPOHBI, TPUTOHBI, Q-YaCTHUIBI W HYKJIOHBL. OO0 3TOM CBHJIETEIBCTBYIOT 3HAYUTEIHHBIC
BEJIMYMHBI CHEKTPOCKOMUYECKUX S-(haKTOPOB B ITHX KaHAIAX. DTa CUTyallUsl XOPOLIO MepeJaeTcs
BOJTHOBBIMH (YHKIIUSIMH MHOTOYACTHYHOW MOJEnH o0osioduek [1], MmO3BOJISIONICH C eIUHBIX
NO3HMIMN paccMaTpUBaTh KakK KJIACTEpHBbIC, TaK M HYKJIOHHBIE CTETNEeHH cBOOOABI. OcoOeHHO
WHTepecHa cuTyanus B sapax 'Be u 1°B. B 3Tux sapax U3 aHaanM3a CUMMETPUM OpOMTAIBHOIM
YaCTH BOJHOBBIX (DYHKIMIA COCTOSHWH, JIKAIIUX TPU BBICOKMX JHEPrHUSAX, IMPeaaraiochk,
Hanpumep, B azape *Be uckats TpexknacTepHble atd-cocTosHMs B peakiusx ¢ noHamu ®'Li Ha aTHX
ke sapax-mumeHsx [2]. UssectHo, uro sapa °Li m 'Li nmMeT ApKO-BBRIPAKEHHYIO
JBYXKJIAcTepHyl0 od- U  of-CTpYKTypy, COOTBETCTBEHHO. Ilo3TOMy mpeanonarajioch, 4Yro
TpeXKIacTepHble COCTOSHHS OymyT Hambolee MHTEHCHBHO BO30yxknaThes B peakumsax °Li(7Li,
2)°Be (nmepemaercs Tputonnslii knactep) u 'Li(°Li, «)°Be (nmepenaercs nedTpoHHBIA KiacTep).
CuYHTANOCh, 4TO YKa3aHHbBIE TPEXKIIACTEPHBIE COCTOSHHS JTOJKHBI IPUBOIUTE K COCTOSHUAM B,
umeronmM cxemy FOnra [432]. OnHako, rTHOKOCTh MHOTOYACTHYHOW MOJIETTH 000I0YEK COCTOUT B
ToM, yTo cxema lOHra [441] pomyckaer BbUIET AEHUTPOHOB M TPUTOHOB, TaK Kak, COIVIACHO
npaBuiy JIuTTiaByma, Bo3MoxkHbl pasouenus [441] <> [43] + [2] u [441] <> [42] + [3]. Hamm
pacdeTsl TOKa3alH, YTO B CIEKTpax BO30OyxkaeHus supa ‘Be mMeroTcs TpexkiacTepHsle otd-
COCTOSIHUS, JIeKalue Kak B paiioHe 17-19 M»aB, tak u npu 10-11 MaB. Otu cocrosnus umeror
Oonpmme S-pakTopsl B TPUTOHHBIX, JEUTPOHHBIX (M O-YAaCTUYHBIX) KaHAJIAaX OJHOBPEMEHHO,
MIPUYEM MOCTIEAHIE BO3HUKAIOT UMEHHO 3a CUET COCTOsSTHUM [441].

AHaOTHYHEIE BBIBOJEI OBUIM MOMYUEHHl U IS Aapa °B, rae TpexyacTHuHbIe oTt-ypoBHH
CBSI3aHBI HE TOJIBKO C COCTOSTHUAMU co cxemoit FOnra [433], Ho u [442].

Jluteparypa

1. bospkuna A.H. Ctpykrypa sigep 1p-obonouku. M: MI'Y, 1973.
2. Heymauwn B.I'. u np. // AD. 2000. T.63, Ne2, C. 248-256.
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TOJICTOBPAHHBIE PEHIEHUA B MOAU®UIINPOBAHHbIX TEOPUAX
I'PABUTALIMN

Hypraesa I' K., IIpouenko H., Unpucos A.
KasHY nmenu anp-Dapabu

Hayunslit pykoBoautens: A.¢.-M.H., nmpod. [xynymanues B./1.

B a10ii paboTe paccMaTpuBaeTcss MOJIEIh TOJICTOW OpaHbl B 5S-MEPHBIX MOIU(UIIMPOBAHHBIX
f(R)~R™ rpaButanusax. PerymspHble acHMNTOTHYCCKH aHTH-I¢ Sitter’oBckue pemieHus
coJepkarcs B HEKOTOPOM JHara3oHe 3HadeHus mnapamerpa n. OcoOEHHOCTh 3TOW MoOnenu
3aKJTFOYAETCS B CYIICCTBOBAHUH OCOOOW TOYKH B (Pa30BOM MPOCTPAHCTBE, T/I€ HAUMHAIOTCS BCE
pelIeHH s, B KOTOPOH U HAXOUTCS OpaHa.

CymiectBoBaHHE 0CO0OW TOYKH TMO3BOJISIET HM30eraTh TOHKOW IOJACTPOWKH MOJICITBHBIX
napaMeTpoB ISl TIOJYYCHUST UCCIIENYeMbIX perieHuid. [ pacyera MCIONb3yeTcs S-TU MEpHOE
POCTpaHCTBO-BpeMs. COOTBETCTBYIOIIEE IPABUTAIIMOHHOE ICHCTBUE MOXKET OBITH IPEICTABICHO
B cienyronen hopme

§=[d5xV=G |-+ f(R)], (1)
riae f(R) npousBoibHAs QYHKIHS CKATSIPHON KPUBHU3HBI R. VI3MeHeHe ISHCTBUS B 5-TH MEpHOU
METPHUKE TeH30pa G4p MPUBOIUT K TPABUTAIIMOHHOMY YPAaBHEHHUIO:

RE —-8FR =TF, 2)
roe A,B,=0,1,2,3,5u

. af 1 ol
7 =- {(ﬁ) RE =S8R f + (689" — 659"™) (5);L;M}’ )

onpenenseT A(G(EKTUBHBIA TE€OMETPHUUYECKH HMCTOYHMK MaTepud C HETPUBUAIBHOMN
3aBUCUMOCTBIO OT KpPHUBHU3HBI. YpaBHeHUE (2) UMeEeT CTPYKTYpy, KOTOpas COBIAIacT Co
CTaHJAapTHBIMH  ypaBHEHUSMU OOILIEH TEOpUH  OTHOCHTEIBHOCTH, TJ€ HCTOYHUKOM
IPaBUTALMOHHOIO MOJIA ABJsETCS 3P PEKTUBHBIN TEH30p SHEPTUU — UMITYJIbCA.

Jlutreparypa
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SAJTPOJIBIK PEAKTOPJIBIH KAVIIICI3II'TH KAMTAMACHI3 ETY/IIH KEWBIP
MOCEJIEJIEPI

Herman6aii b.2K.
anb-Dapadbu aTeiaaarel KazY'V, Gusnuka-TeXHUKAIBIK QaKyIbTeT, AJTMaThI

Foutbimu xerekmrici: k.¢.-M.H. mpodeccop AOunbrae A.X.

JKanrel sHEpreTUKaNbIK JKYHeae sApOoJbIK TEXHUKAHBIH MaHBI3ABUIBIFB apTyna. Kaszipri
yaKbITTa SJIPOJIBIK pEaKTOpIapabl OfaH dpi KETUIAIPY ©3€KTI MIHIETTEpAiH Oipi 00BN TaObLIAIbI.
JXorapeia alThUIFAH aTOM SHEPTUSCHIH OJIaH 9pi JaMBITY YIIIH 3 Heri3ri OarbITThl alKbIHAAYFa
MYMKIHJIIK Oepe/i.

1. Kayinciznik meH Oakpuiayasl apTTeipy KaxkeT. ADC-TephiH  KyMbIC icTey
MPUHLIMIITEPIH OaKbLIay.

2. KenemexTe »xacamaTblH peakTOpiapAbsl OapbIHINA CAKTHIK IIapajapbl apKbLIbI
OpHaIacThIpPy.

3. SAnponslk  peakTopiapAasl  OeWOIT MakcarTa MalJaTaHybIH —KapacThIPAThIH

XaJbIKapalblK YUbIMAAPAbIH Oenenin apTTeipy.[1]

byn KyMbIcBIMAAQ OCBHl aWTBUIFAH 3 HETI3TT MIHACTTEPAIH OapibIFBIH  3epTTelN
KapacToipabiM. COHBIMEH KOca Kaszipri Ke3jeri KOJAAHBICTaFrbl SAPOJIBIK PEaKkTOpIapIblH COHBIH
iminge: BBOP-440, BBOP-640, AP-600, BBOP-1000, N-1300, BBOP-1500, EPR KypbUIbICHIH,
YKYMBIC 1CTeY MPUHUIUNTEPIH alIbIl TYCIHIIPAIM.[2]

beitbiT MakcaTTarbl SAPOIBIK SHEPTETUKAIIBIK TEXHOJIOTUSIIAPABI 1aMbITy X X FachIpIbIH
eTe ©3€KTI MiHJETi OOJIBIN Kalabl. 3aMaH JaMbIFaH CailblH KOFaM/a SHEPT € TUKAIIBIK JKETICIeYIITIK
naiina 6onanel. Con xericneynrinikti ADC apKpUibl menrimMin taby OipaeH-0ip OHTAMIBI memiM
Oombin Tadb1aAbl. bipak Heri3ri 0achIMIBUIBIK SIPOJBIK Kayici3aik 6omap eai. Meiininmie Kayincis,
opl KyaTThl peakTOp KOHCTPYKIUSUIAPBIH Kacay YIIIH KONTEereH KyIHI-KIrep MeH OuTiMl apTThIpy
KaxeT. KasipaiH e3iHAe aybslp aBapusuiap cajJapblH >KOK JKOHIHJE KONTEreH Kapaxarrap
)kymcanyna.[3]

[Talinanansutrad oneduerTep:
1. Kiuumo A.H. fnepnas ¢pusuka u sipepHbie peaktopsl. M.: Atomuzaat,1985.
2. bnunkun B.JI., HoBukoB B.M. JXKunkoconessie sinepHbie peakTopsl. M.:Atomuznat, 1978.

3. MWomnaiituc P.P. HerpanuirionHsle cpecTBa ynpaBieHus SAepHbIMU peakTopaMu. M.: M31-Bo

MI'TY, 1992
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KBAPKTBDIK KYJIIbI3JAPJABIH MACCA-PAINYC KATBIHACTAPBI

Owmapranu A.M.
TeopusmbIK xKoHE SAPOIBIK (husnka Kadeapacsl, an-Papadbu ateinaarsl KazYy

Fouibimu sxerexmrici: PhD, gouent bomkaes K.A.

KBapKTBIK KYJIIbI3 — KBapKTapAaH TYpPaThIH BIKIIAM, TUIOTEKAJBIK O00BEKT. OnapIbiH
1IHAE SAPOJBIK O6JIIIeK KOFapbl TEMIIEpaTypa MEH KbICBIM 9CEpiHEH €pKiH KBapKTapAaH
TYpaTblH MAaTEpUSHBIH OpPHBIKTBI KYHiH Kypaiiael. Ecenrteynepre colikec KBapKTBIK
JKYJIIBI3IapAbIH Maccanapsl mamamen 1,5-2 Mo (KyHHIH MaccachlHa) KYyBIK, al paJJdyChl JIETTE
10 xm acnaiinel [1]. KBapKTBIK XyJIIpI30ap TYpajibl TUIIOTE3aHbI ajFall peT 1965 KbUIbl KeHECTIK
¢busukrep [.J1. UBanenko xone [1.®. Kyparenannse ycbiuasl [2]. Anaiiga, OyriHri KyHTe ACHiH
OyI1 JKYIIIBI3IapIbIH 6ap 00Iybl OaKblIay apKbUIbI TOJIBIK JTQJIEIIEHTEH JKOK [3].

JKymbicta Temiiepatypacsl HOJTe T€H KBAPKTHIK JKYJIIbI3AaPAbIH OPTAIBIK THIFBI3IbIFbI MEH
KBICBIMBI, TOJIBIK MAacCachl MEH PalyChl, 0apUOH CaHbI MEH KBI3bL BIFBICYBI CBIHIBI TApaMeTpIIepi
JKAJIIBI CATTBICTHIPMAJIbIK TEOPUSICHIHIA €CEeNTENIH/I.

JKYMBICTBIH HETi3T1 MakcaThl KBapKTHIK KYJABI3AAp YIIH Macca-paguyc KaTbIHACTAPBIH
Typre3y. Ockl MakcarTa emiemci3 Typaeri Toamen-OmnmnenreiiMep-Boskos Tereyi [4-5] SQM1,
SQM2, SQM3, SS1 xonHe SS2 MoaenbAepi YIIH CAaHIBIK 9IICTEP apKbUTHI IIetniai. Hotmwkecinae
KBapKTBIK O KYIIBI3AAPABIH  Macca-paguyc KaThbIHACHI TYPFBI3BULIBI KOHE OJap e3apa
CaJTBICTBIPBUIJIBL.

[Matinananran oneduerTep TiziMi:

1. P. Haensel, A.Y. Potekhin, D.G. Yakovlev (Eds.), Neutron Stars 1: Equation of State
and Structure, Astrophysics and Space Science Library, vol. 326, 2007.

2. .. Usauenxko, JI.®. Kyparenaunse, «MnoTes3a KBapKOBBIX 3Be3/1». AcTpodusuka 1:
479-482 (1965).

3. N. K. Glendenning, Compact Stars. Nuclear Physics, Particle Physics and General
Relativity, Approx. 390 pp. 90 figs.. Springer-Verlag New York. Also Astronomy and
Astrophysics Library, 1996.

4. J.R. Oppenheimer, G.M. Volkoff, On massive neutron cores, Phys. Rev. 55 (1939) 374
381.

5. S.L.Shapiro, S.A. Teukolsky, Black holes, white dwarfs, and neutron stars: The physics
of compact objects, 1983.
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COEPUYECKHU — CUMMETPUYHBIE PEHIEHUA B MOJINPUILIUPOBAHHBIX
TEOPUAX I'PABUTALIUN

[Ipouenko H., Unpucos A.
KasHY nmenu anp-Dapabu

Hayunsrii pykoBoguTens: 1.¢.-M.H., mpodeccop [xynymanues B./1.

B 1998 roxy, mpu HaOIIOEHUSX 32 CBEPXHOBBIMHU THUIIA la, OBIJIO OTKPHITO YCKOPEHHOE
pacuupenue Hariei BeeneHHON. 3HaYMMOCTB 3TOT0 OTKPBITHS 3aKJIFOUAETCS] B TOM, YTO JI0 3TOTO
BPEMEHM CUUTAJIOCh, YTO BcelleHHas pacumupsiercs, HO C 3aMEIJIEHHMEM, YTO CJIEJO0BAJIO U3
ypaBHEHUN DWHINTEHHA U COOTBETCTBYIOIIUX PEIICHUN 3TUX YPaBHEHUM. ITO YCKOPEHUE MOKHO
OOBSICHUTh HAJIMYUEM HEKOTOPOr0 aHTUTPABUTHUPYIOIIETO BEIIECTBA - TaK HAa3bIBAEMOW TEMHOMU
sHepruu. OmnucaHue TEMHOW SHEPTUU TaK)KE€ MOXET OBbITh pealin30BaHO B paMKaX CO3JaHUs
MOJIU(DHUIIMPOBAHHBIX TEOPUH TpaBUTAIUH. [[OMONHHUTEIHHBIM IUTFOCOM MOIU(DHUIIMPOBAHHON
TEOpUU TPaBUTAIMHM OKA3bIBACTCS TO, YTO OHA OJHOBPEMEHHO MOXET OMUcaTh 0e30 BCAKHX
JIOTIOJTHUTEILHBIX KOMITOHEHTOB KaK PAHHIO0, TaK U MO3/IHIOI0 3M0XY YCKOPEHHOT'O PACIIUPEHUS.
3a mocienHue AeciITh JIET OBUTM MPENJIOkKEHBbl paziuyHble Moaudukanuu oO0IIel Teopuu
OTHOCUTEIIEHOCTH DUHIITEWHA. 31eCh MBI HCCeayeM chepruiecKr - CHMMETPHYHBIC PEIICHHS B
MOIU(UIIMPOBAHHBIX TEOPHUSX TpaBuUTalMu. B naHHOW paboTe wucCClenylTcs peleHus,
HaWJICHHBIC C TIOMOIIBIO pa3iokeHus B psig Opobdennyca, BOIM3HM Hadalla KOOPIUHAT.

MeTpuka B 4ETBIPEXMEPHOM IIPOCTPAHCTBE—BPEMEHHU 3a/1a€TCS CIEAYIOLIUM 00Pa30M:

ds? = A(r)dt? — B(r)dr? — r2(d6? + sinf2dg?) (1)

CDYH,I[aMeHTaJ'IBHBIC YpaBHCHUA MO,HH(l)HHHpOBaHHOﬁ TCOPUU TI'paBHUTAlUN IIPCACTABJICHLBI B
CJICOYIOEM BUAC!

1 af 1 af @)
RE_Z uR=_<_)Ru__u Loaf _ sa up (_)
v 261/ { aR 1% 26Vf+(61/g 6Vg ) aR ;a;ﬁ
MpI uccnenyem mMoauduiupoBantbie Teopun rpasutaruu ¢ f(R) B Buje:
f(R)=-aR™ (©)

rae a > 0 u n = const, 6puK HalIeHBI ChepHUUECcKH - CAMMETPUYHBIE peIIeH!Us BOJIM3U LIEHTpA.

Jlureparypa:

[1] Li H. et al. Spherically symmetric solutions in higher-derivative gravity //Physical Review D.
—2015. - T.92.— Ne. 12. - C. 124019.

[2] Capozziello S., Stabile A., Troisi A. Spherical symmetry in f (R)-gravity //Classical and
Quantum Gravity. — 2008. — T. 25. — Ne. 8. — C. 085004.
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KA3DBIK IIEKTEJITEH YIII IEHE ECEBIH 3EPTTEY

Pameros T.b.
on- ®apabu areiHgarel KazY'y, ¢pusuka-TexHUKaNbIK (aKynbTeTi, AJIMAaThI

Foutbivu sxerexmri: PhD, mouent m.a, Tokrap6aii C.

JKa3pIK KO3FanbICTaFrbl €Ki MAacCHBTI JICHE OpICiHAE alfHaja KO3FalaThlH ChIHAK JICHECIHE
OailTaHBICTHI MIEKTENTEH YIII JIeHe ece0iH KapacTeipambi3. Erep macanaper M1, M2, M3 Gonatsix

. . 5 _ 5-5; . ..
nenenepiai ml, m2, m3 Typinjae anbiKTan m;Ss; = f ¥ .; m; m; 7z TEHJIEY1 YIII JAcHE eceOiHIH

OapHOLIEHTPIIIK TEHACYIH MBbIHA TYPJIE JKa3yFa MYMKIHJIK Oepi:

3 _ fmlmz - fm1m3 -
mis$1 =—3 T2~ —3 131
LY 31

s fmm, fmyms
MyS; =—35  T2——"3 131
2 31

s fmamy fmzm,
M3S3 = ——3 131 ———3 I3
131 133
YII JcHe eceOiHIH KO3FaJIbIC TCHJICYIHIH JKAIIbBI IICNIIMIH aHATUTHKAIBIK Ta0y MYMKIH eMec.

bipak Oys1 TeHIeynep aHaJIOTHSIIBIK KAapacThIPBUIFAH >KOFAPFBI CTAIMOHAPIIBIK IIEKTENTEeH YII
neHe eceOiHAe KapamabIM IIemiMAepAl aidyFa MyMKiHmiK Oeperni. Byi-Ty3y CBI3BIKTHI
(konnmuHeap) memiMaepAl Ounep oniciMeH koHe JlarpamKThIH YIIOYPBIITH  9iCIMEH
aHBIKTAaMBI3.

TTAMJIAJTAHBUIFAH SJIEBUETTEP:
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3. MapkeeB A.I1. Touku nubparuu B HeOecHON MexaHHKe U KocMoauHamuke. M.: Hayka, 1978.
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TOIIBIPAKTATBI AYBIP METAJIIAPIBIH MACCAJIBIK YJIECIH AHBIKTAY

Pat6ex K.
On-dapadbu areiHgarel Kaz¥Yy

Fruteimu sxerexmi: ¢.-M.F.K., nmpodeccop AGuabaacB A.X.

TakpIppIliTa TONBIPAKTHIH KYpPaMbIH 3€pTTEy OaFbITBIHJIAFBI JKYMBICTBIH Oip Oeuriri
KapacThIpbUIa kL. J[omipek aifTkaHaa TOnbIpaK KYpaMblH aHBIKTAY/IbIH SKOJIOTHSIFa KATBICTHI 00Tl
TypaJibl 3epTTeyJIep )KYPri3yre KaTbICThl Maceseliep TalKblIaHaabl. Tonblpak KypaMbIHAAFbl AybIp
MeTaJiap TONbIPAKTaH HAP aJIbII 6CKEH aybUIIIapyalIbUIbIK ©HIMCPiHIH canachklHa TiKeJe acep
ereni. MukpoaneMeHTTepre Oail TONbIpaKTa ©CKEH JaKbuigap OOJICHIH, TaOWUFH >KEeM-IIell,
KalplIbIMaap  OOJNCBIH — ONIApJABIH  camachl  TONBIPAKTHIH — agaM  ar3achlHa  KaXKeTTi
MUKpO3JIeMEeHTTepre 0ail HeMece KYTaHIbIFbIHA 0alIaHbICThl 00NaAbl. Al aybIp dJEMEHTTEPAIH
TOTIBIPAKTAFbI MeJIIIepi " KOHLEHTpAIHs MIEeTiHIH MeJepi " e aTaJaThiH MEKTEH achIll KeTce,
OHBIH TaiJlachlHaH , Kepl 3usHbl Kon Oonaabl. COHIBIKTAH TOMBIPAKTAFbI aybIp METalIap.IbIH
"KOHIIEHTpAIMs IIETiHIH MeJmepi " ACHreliHeH KAHIIAIBIKTEI KOIl eKeHIH OUTII OTBIpY 9pOip
TOyeNCi3 MEMJIEKETTIH MiHJeTi OOJbIl TaOblIaabl. bi3 TOMbIpakTarsl ayblp METaIJap/bIH, aTall
aiitkanna KopracbiHHBIH (Pb) Topuiinsiy (Th) ypannsx (U) MaccanbIk yleciH MIJUTHTpaMM/ METP
eJeM OipJiriMeH aHbIKTaablK. "KOHIIEHTpaIus MeriHiH MeJepi " TeHreiiH KOpFachlH YIIiH
0,05 mr/n, Topuii yrria 0,03 mr/mn, ypas ymia 0,006 mr/in nen ecenten Ka3zakcTaHHBIH YIIT ©HIpIHEH
aNbIHFAaH TOMBIPAKTHIH KYPaMbBIHIAFbl JKOFAapblga aTallFaH YII SJEMEHTTIH MaccajblK YJIeCiH
anbIkTaabIK. O eHipnep mbiHanap: OKO, Ke3putopaa o6bickl, AnMaTsl 00bICHL. Byt sxymbIc
MacCIIeKTpOMeTp/ie iCKe achIpbutaibl. ChiHaManapra TOMEHAETIIeH OenriaepMeH Oenriieik :

1 - OKO "IemvkenT -Typkictan" Tac *KOIBIHBIH O0MBI
2 - "Ke3putopaa" TeMipiKoJ1 CTaHITUSCHI
3 - Anmartsl o6mbicel, EnOexmni Kazak aynansr Typren e3eHiHiH OOHBI

1-xecte
Ne  Maccanbik Pb Th U
yJneci K 0,05 + (apteixk) Kmm 0,03 + (apteik) KoM + (apTHIK)
(mr/m) - (xem) (mr/m) - (kem) 0,006 - (kem)
(mr/m)

1 1 0,08 +2 ece 0,04 +1,5ece 0,010 +2 ece

2 2 0,10 +2 ece 0,05 +1,5ece 0,009 + 1,5 ece

3 3 0,03 -2 ece 0,03 HOpMa 0,004 -

KM - KOHIIEHTpalMSHBIH MEKTI MOHi.
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THE RESEARCH OF CHROMOSOMAL ABERRATIONS IN LEUCOCYTES
DEPENDING ON DOSIMETRIC LOADS BY METHODS OF AN OPTICAL
MICROSCOPY

Rakhimova E.A.
al-Farabi Kazakh National University, Almaty, Kazakhstan

Supervisor : Candidate of Physical and Mathematical Sciences, Dyachkov V.V.

The radioactive contamination is a significant factor affecting the environment and human
health. Radon and its decay products are the major contributors to human exposure from natural
radiation sources. Kazakhstan might be exposed to a variety of hazardous materials including
radon, a radioactive gas occurring naturally as an indirect decay product of uranium. The main
concern in Kazakhstan is that approximately 85 % of the urban population lives in territories where
environmental pollution is known to be exceeded permissible standards [1] together with vastly
unknown contamination problems.

In modern nuclear medicine a large amount of data has been accumulated about
information that not only significant but also small doses of radiation can harm the blood causing
chromosomal aberration as a result of which the cellular equilibrium is broken.

The main aims of the research: to develop a technique for “online” exposure of blood cells,
the production of metaphase plates, preparation of metaphase chromosomes, to study the
dependence of individual types of chromosomal aberrations depending on the radiation doses, to
develop a physico-mathematical model of the mechanism of radiation damage of blood cells and
its computer implementation.

The expected results: development of a technique for obtaining metaphase plates of blood
samples of irradiated alpha particles with an energy of about 5 MeV, the research of the function
of survival of blood leucocytes upon their irradiation with alpha particles and measurement of
“dose-effect” relationship.

The problem of the health-risk exposed to radon is not sufficiently studied on the
populations of Kazakhstan, although the country has the regions containing the high levels of
radon [2].

This is confirmed by numerous studies of lung cancer mortality in uranium miners groups
due to radon [3].

According to the experts the contribution of natural sources in the average annual radiation
dose of the Kazakhstan population currently stands at 80 %, including 50 % from radon. There are
official data showing that the concentration of radon in the soil in some areas of Kazakhstan
reaches 300 000 Bg / m®, and the concentration of indoor reaches 6000—12,000 Bq / m?, which
exceeds the maximum permissible concentration in 60 times [4].

References:
[1] Environment and Sustainable Development in Kazakhstan. A series of UNDP publication in
Kazakhstan. NoUNDPKAZ06. Almaty; 2004.
[2] Sevostyanov VN. The radon problem in Kazakhstan. Almaty: Kazgosinti; 2004. p. 212.
[3] Sogl M, Taeger D, Pallapies D, Briining T, Dufey F, Schnelzer M, et al. Quantitative
relationship between silica exposure and lung cancer mortality in German uranium miners, 1946—
2003. Br J Cancer. 2012;107:1188-94. doi: 10.1038/bjc.2012.374.
[4] Fedorov M (PI), Kayukov P, Bensman V. Limited Liability Partnership “Ecoservice-C”. Final
report. Astana; 2011 (in Russian).
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IMPOCTPAHCTBEHHBIE PACIIPEJAEJIEHUA DMAHAIIMHU ITOYBEHHOI'O
PAJJOHA BBJIM3U TEKTOHUYECKHUX PA3JIOMOB

Paxwman A.E.
KasHY umenu anp-®apabu, Anmatsl

Hayunslit pykoBoauTens: K.¢).-M.H., ¢.H.c. J{psuxoB B.B.

B mocnexnue rogpl MHEHHMS YYEHBIX CXOMISATCS HA TOM, YTO IOBBIIICHHOE COJEp)KaHHUE
paJloHa B )KUJIBIX JOMax OMACHO IS 30POBbs UX oOuTaresnei. PajoH u ero fouepHue npoayKThl
00yCIOBIMBAIOT OOJIee MOJOBUHBI BCei APPEKTUBHOIN 10361 OOIyUCHHS, KOTOPYIO B CpEAHEM
[OJIy4aeT OpPraHu3M YeJIOBeKa OT MPHUPOJIHBIX M TEXHOTCHHBIX PaAMOHYKIUAOB OKpYXarouei
cpenst [1]. B ropone Anmatsl ojiHa U3 OCHOBHBIX MPOOJIEM SMaHALMHU PaJIOHA SBIISETCS TO, YTO
ropojl pacrojiaraercss B TEKTOHMYECKH aKTUBHOM 30HE ¢ OOJBIIMM KOJIMYECTBOM TpPEUIMH B
TEKTOHUYECKUX IIJTUTAX.

Panon 22Rn sBnsercs NpOAyKTOM paclaia paius, B CBOIO Odepellb, 0Opa3yIoIerocs B
IIPOLECCE PaJMOAaKTUBHOIO pacnaja €cCTeCTBEHHOro ypaHa-238. OTo paauoakTHUBHBIN
OecuBeTHBI M Oe3 3amaxa ra3 ¢ nepuojoM noiypacnazaa 3,82 cyrok. OH B 7,5 pa3 Tspkenee
Bo3ayxa. Kak BHIHO M3 CXeMBI pacraja, JaHHBIM ra3 ¥ 00pa3yroluecss KOPOTKO)KHUBYIIHE
IOPOAYKTBl €ro pacrnaja SBJISIOTCS WHTEHCUBHBIMU aylb(da - M3iIydaresssMd. DHeprus aibda -
gactuil koseonercs ot 5,48 mo 7,68 MaB. D10 00yclioBIMBaeT UX aKTUBHOE BO3JICHCTBUE Ha
Ouosornyeckre TKaHU BHYTPEHHUX OPraHoB uesoBeKa (OpOHXH, JErOuHbIN AMUTENNH U T.1.).

JJ1s i3ydeHus TOro BOmpoca, ObUIH B3STHI IPOOBI 3¢MIIM B pa3HBIX TOYKAX ropoa AMarsl,
4TOOBI ONPENIEUTh YPOBEHb COJIEPKaHMS PaJJOHA B IOBEPXHOCTHBIX CI05X 3éMHON KOpbl. [Ipo6bl
IOPOILIH MPOOONOATOTOBKY, OBUIM OYHIIECHBI, BBICYIIEHBI M HW3MeEIbueHBI. [IpoOBI MOYBHI
TIOMENIATUCh B anb(a-, 6eTa- U raMMa-CrIeKTPOMETPhI T 06HApykeHus 2?RN 1 ero mpoayKToB
pacmaja, MeToJJOM OCHOBAaHHOM Ha PETUCTPAIMH CIIEKTPOB anb(a-, 6eTa- 1 raMMa-u3IydeHus, C
nocienyomeil ux o0paboTKOW Ha NEepCOHAIBHOM KOMIBIOTEpE MM MHKPONPOLIECCOPHBIM
omokoM. [lapannensHo M3MEpSUIHCH BIAKHOCTBH MOYBBI, TEMIIEpATypa BO3ayXa H arMochepHoe
JIaBJIEHUE Ul y4eTa MOMPaBOK MPU NepecyeTe B aKTHBHOCTH.

[Tocne wm3MepeHuit ObuIM MOJIydeHbI crekTpbl mpod. [lo cnexkTpam ObBUIM HOTy4YEHBI
UHTETpaJbHble 3HAUEHHUs] AaKTHMBHOCTHM, KOTOpBIE IIOKA3ajld, YTO IPOUCXOAMUT HACHIIICHUE
nosepxnoctHoro cios JIP ?2?Rn, a Taxxke ux xornentpamus JIIIP ??2Rn pasnuuna 11 pasHbIX
po0d.

Jlureparypa:

1. MKP3. Tpynst MKP3. [lyonukanus 126 MKP3. Pagnonoruyeckas 3amura ot
o0myuyenus pagonom. Mocksa 2015
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OHEHKA KHHETHYECKHUX ITAPAMETPOB U 3®PEKTUBHOCTEN
HOTVIOINAIOIIHUX CTEP’KHEHM CY3 PEAKTOPA BBP-K
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Hayunblii pykoBoauTENb: K.(.-M.H., H.0.1011eHTa Kerwxkun E.A.

B mae 2016 Obu1 poBeneH ¢U3NUYECKUN MYCK HCCIIEA0BaTENbCKOro peaktopa BBP-K ¢
HU3KOOOOTallleHHBIM TOIJIMBOM. {7151 Ge30macHoM 3KCIIyaTalluu peakTopa Heo0X0AUMbI TOUHBIE
pacyeTHbIe 3HAUEHUS] KUHETHUECKUX MapaMeTpoB U 3(pPeKTUBHOCTEN MOTIIOIMAONIINX CTEPKHEN
JUIs aKTUBHOM 30HBI JAHHOTO peakTopa

Hcxomnas 3arpy3ka COIEpXKUT BOASHONW OOKOBOM OTpaxkartelnb, a B MOCIEAYIONUX -
MOCTENIEHHO YAANSIOTCA BBITECHUTENU C BOJOW, 0Opasyromme BOASHOW OTpaxaTelb, U
N00aBIISAIOTCSL OJIOKM OepHILIHS, C TIOCTETIEHHBIM (DOPMUPOBAHHEM OEPUILTMEBOTO OTPAXKATEIIS.
Hcnonp3oBanne OepHIIMEBOrO OTpa)kaTess MOAPa3yMEBAeT YBEIMUEHUE CPOKa AKCILTyaTalluu
peaxTopa 6e3 3aMeHBI BHITOPEBIIIETO TOIIMBA HA «CBexkee» B TeueHne 360 3¢ (heKTUBHBIX CYTOK,
npu pabote peakropa 20-CyTOUHBIMH KaMITaHUSIMH.

C npumenenmnem komnbrotepHoro koga MCNP6 [1], cHabkeHHOTr0 OMOIMOTEKOH SIEPHBIX
nauueix ENDF/B-VII.1, paccuuTtanbl 3HaYeHUS KHUHETHYCCKHUX IMapaMETPOB aKTHBHOW 30HBI
uccienoBarensckoro peakropa BBP-K s msatu OCHOBHBIX MOCIEIOBATENbHBIX 3arpy30K
aKTUBHOW 30HBL. [l STHUX 3arpy30K paccuumTaHbl TakXKe 3Ha4eHus dS(h(HEeKTHBHOCTH
MOTJIOUIAIOIINX CTepXKHEH cucTeMbl ympaBieHuss M 3amuthl peaktopa (CY3). Beruucisuiuch
TaK)K€ BBITOPAHUE SIEPHOTO TOIUIMBA C IIOJIyYEHHEM 3HAYEHHM SJIEpPHBIX KOHLEHTpALU
00pa30BaBIIMXCS B TEIUIOBBIACISIOMNUX COOpPKax HYKIWIOB. B aKTUBHOW 30HE HCIONB3YETCS
TOIUIMBO ¢ HHU3KooOorameHHbiM ypanoM (HOY), B kotopoMm oforameHue mo ypaHy-235
cocrasisieT 19.7%.

ITo dopmyrne oOpaTHbIX YacoB [2], C WCIOJB30BAaHHEM pACUCTHBIX 3HAYCHHI
KWHETHUYECKUX MapaMeTpOB U C MPUMEHEHHEM MEeTOoJla KOMIEeHCcalUil, ObUTN SKCIIEpUMEHTAIBHO
omnpezeneHsl Beca noriomiaomux crepskaeit CY3. CpaBHEeHUE pacueTHBIX U KCIIEPUMEHTAJIbHBIX
JAHHBIX TOKAa3aJI0, YTO C YBEJIMYEHUEM BHITOpaHUs TOIJIMBA U KOJMUYECTBAa OJIOKOB OEpHILIMS B
OTpakaTesje pPACXOXKACHUE MEXAY PaCUETHBIMH OICHKaMH 3(P(GEKTUBHOCTH TMOTJIOMIAOIINX
CTEep>KHEH M 3KCIEPUMEHTAbHBIMU pacTeT. Bo3MoKHbIE IPUYMHBI — HEAOCTATOYHAs! TOYHOCTh
OLICHKH KOHHCHTpaHI/If/'I BTOPHUYHBIX HYKJIOHOB B BBIT'OPCBIIEM TOIIJIUBC (a HX KOJIMYCCTBO 110 MEPEC
BBITOpaHMs TOIMJMBa pacteT, mopsaka 300 HauMeHOBaHUM, yBeJIWYMBAasS CYMMAapHYIO
MOrpCIIHOCTb OHCHKI/I), YTO CKa3bIBACTCs Ha OLCHKE 3araca pCaKTHBHOCTHU aKTUBHOM 30HBI, a
CcJIeZIoBaTeNIbHO, U Ha olleHKax 3(dexTuBHOCTH nornomaronmx crepxxuei CY3. HescHo moka, kak
CKa3bIBaeTCs OTpaBJICHUE OCPUILIUS Ha HCCIelyeMble TapaMeTphl. Takum 00pa3oM, Mo-NpexHEMY
CYIIECTBYET MOTPEOHOCTh B YIAYUIIEHUH METO/]a paCUeTOB KMHETHUECKUX MTapaMeTPOB, SICPHBIX
JAHHBIX, U pabOYMX MapaMeTPOB PEAKTOPA, BAXXHBIX JJISl IKCIUTyaTallud peaKTopa.

Jlureparypa:
1. MCNP6 User’s Manual, Version 1.0, May 2013, LA-CP-13-00634

2. B. U. Bnagumupos. [IpakTudeckue 3a1aqu Mo dKCIUTyaTallud SICPHBIX PEaKTOPOB. — 4-¢
u31., nepepad. u gqomn.— M.: DHeproaromuzaat, 1986.— 304 c.:um.
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BEPOATHOCTHBIN AHAJIN3 BE3OIIACHOCTHU ITPU ITPOEKTUPOBAHUH
N OKCIIVIYATAIIUU ATOMHBIX CTAHIIUHU C PEAKTOPAMM BBOP

CarekoB A.K., JIpsukoB B.B.
Ka3HY umenu anp-®apabu, Anmatsl

AKTyanbHOCTh pabOTBI COCTOMT B TOM, YTO OIIEHKa W OOOCHOBAHHE JIOCTUTAEMOTO IpPH
IPOEKTUPOBAHUU W JKCIUTyaTaluu aTOMHbIX cTaHUMi (AC) ypoBHs 0€30MaCHOCTH JIOJIKHO
IOPOBOJIUTHCA HA OCHOBE NPUMEHEHHS METOAOB CHCTEMHOIO aHajn3a, 4YTO MOXET OBITh
peann30BaHO 3a CU€T pa3pabOTKM M INPUMEHEHHUS METOJO0JOIMH BEpOSTHOCTHBIX AHAIM30B
oesonmacHoctu (BAB). BADB 1npu3HaH €AIMHCTBEHHBIM IPAKTUYECKUM CPEICTBOM  JUIS
KOMIUIEKCHOU Ka4YeCTBEHHON U KOJIMYECTBEHHOH olleHKH Oe3onacHocTi AC.

BepositHocTHBINE  ananu3  OGe3omacHocTH  AC mpencTtaBiser co0Oi  KOMIUICKCHBIH,
BCECTOPOHHMH CHUCTEMHBIM aHainu3 Oe30MacHOCTH, B IpOLEcce KOTOpPOro pa3padaThIBAIOTCS
BEPOATHOCTHBIE MOJIETH JUIsl ONIPEAEICHUS] KOHEUHBIX COCTOSIHUM C MOBPEKACHUEM UCTOYHUKOB
PaMOAKTUBHOCTH U KOHEYHBIX cOCTOSIHUH AC ¢ IpEeBbILIEHUEM YCTAHOBJICHHBIX MPEEIIOB 110
BbIOpOCaM paJMOAaKTUBHBIX IPOAYKTOB U paJAMALIMOHHOMY BO3JCHCTBUIO Ha HAacelICHHUE WU
OKPY’KAIOIIYIO Cpely U ONPEeAEISIOTCS 3HaUYeHUsl BEPOSITHOCTHBIX IIOKa3arTeneil 6e301acHOCTH.

BADB Moryr BBINONHSATBCS Ha Pa3IWYHBIX CTAIUAX KU3HEHHoro uukia AC, BKiIHOYas
IPOEKTHUPOBAHUE, COOPY)KEHHE, BBOJ B OSKCIUTyaTallMl0, AKCIUIyaTallMl0 U CHITHE C HeE.
PesynbTarhl MccnenoBaHus MOTYT CIYXUTh OCHOBOW JJIsi BbIPAOOTKM TEXHMUYECKUX PEIICHUH,
HalpaBJIEHHBIX HA IOBBIIIEHUE 0€30IaCHOCTU U BHEIPSIEMBIX HEemocpeAcTBeHHO B npoekT AC.
[Ipumenenne BAB Ha sTane npoexkTupoBaHus no3BoiisieT co3natb AC ¢ 3aJaHHBIM YpOBHEM
0e30MacHOCTH.

OcHoBHas 11e1b PabOTHI 3aKiI0YaeTcsl B pa3padborke merogoiorun BAD u e€ npumenenuu
B KauecTBe MHCTPYMEHTa [yl aHaju3a, OLEHKH, BBIPAOOTKM M OOOCHOBAaHUS PELICHUH IO
0€30MacHOCTH NP NPOoeKTUpoBaHUU U dKcrryatanuu AC ¢ pekropamu BBOP.

B nponecce pazpabotku metogonorun BAD pemiens! cienyronme HayuyHble TPOOIEMBbI:

1) Tlpennokena obmas BeposiTHOCTHas Mojenb Oe3omacHocTd AC, ¢ HCIONIb30BaHHEM
KOTOPOM ompe/iesieH KOMIUIEKC BEpOsITHOCTHBIX Moka3zaTeneit 6e3omnacHoctu (BIIB);

2) Pazpaborana xonuemnuus OezonacHoctd AC ¢ BBOP Tperbero mokosieHus, KoTopas
o0ecreynBaeT epexo/1 Ha KaueCTBEHHO HOBBIN YPOBEHb 0€30MacCHOCTH;

3) Pa3paboTana ctparerusi mpoBeICHUs MEPUOANUECKOTO TEXHUYECKOTO 00CTYyKHBAHUS U
PEMOHTOB CHCTEM 0€30MaCHOCTH;

4) BoinonHeHa onNTUMHU3ALUSA CTPYKTYpPhl YIPABISAIOLIUX CHUCTEM O€30MacHOCTH st
neiictyromux A9C ¢ peakropamu B-320.

Mertononoruss BAB wucnosib3yeTcss B KayeCcTBE WHCTPYMEHTA IO PEHICHHUIO BOIPOCOB
6e3omacHocTH Ui JeicTByomux u npoektTupyeMblx AC. C e€ npruMeHeHneM ObLUTH BBITOJHEHbI
BAB ypoBns 1,2 175t 5HEproOI0KOB ASHCTBYIONINX U BHOBb MpoekTupyemMbix ADC ¢ pektopamu
BBOP. PaszpaboranHas cTparerus IpOBEACHHUS TEXHUYECKOro OOCIIYy)KMBAaHHUS CHCTEM
0€30MacHOCTH MOXKET ObITh BKJIIOUEHA B TEXHOJIOTMYECKUE perjiaMeHThl 0e30MmacHoi
sKkcIuTyaTauu aerctByromux ASC ¢ pekropamu BBOP.

Cnucoxk aurepaTypsl
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2) Toxmauem I'.B. BeposiTHOCTHBIE aHaiM3bl Oe3omacHOCTH TepBoro ypoBHsi ADC ¢
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3) Pabunun W.A., UYepxecoB I.H. Jlormko-BepOSITHOCTHBIE METOIbI HCCIEIOBAHUS
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4) Vesely W.A. Time-dependent methodology for fault tree evaluation. Nuclear Engeneering
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MOJEPHU3AIINS KAMEPBI PACCESIHAA HA ITYUKE Y-400 I
IMPEHNU3NOHHBIX UBMEPEHHUU TAKEJIBIX MYJIbTUKJIACTEPOB
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[Ipu u3MepeHusIXx MapaMeTpoB KJIACTEPOB PA3JIMUHBIX MACC B sIpax K HU3MEPUTEIbHOU
YCTaHOBKH MPEABSBISAIOTCA AOCTATOYHO kecTkue TpeboBaHus. [1oMHOroO yrioBoro pa3pemieHus
CIIEKTPOMETPA PACCESHHBIX YaCTHUI[ MOJKHO OBITh TOYHBIM. OHO CKJIAJIBIBACTCS U3 JABYX
KOMITOHEHTOB. IlepBbIii KOMIIOHEHT — 3TO YIVIOBOH pa30poc mydka ASwon, ONpeaenseMblid

IIACCUBHBIM BXOJHBIM KOJUIMMATOPOM KaMepbl pacCesHMs, U PEryJHpyeTcs IuaMeTpaMu

y dy+d
pexymux muapparm di, dz u 6a3oi BxogHoro kommmmMaropa L: A9,,, = 1L 2,

BTOoppiM KOMIOHEHTOM IMOJHOTO YIJIOBOTO pa3pelieHHs] CIEKTPOMETpa  SIBISCTCA
reoMeTpUuYecKasl CHCTeMa «IIATHO Mydka Ha muiieHd (Oy) + BXomHas aumadparma JeTekropa

yactull (dd)» 1 paccTosHueM Mexay HUMHU Ly Torma yrioBoe pasperieHiue CHCTEMbI «MHIIICHB-
dy+dg

nerekrop» Oyner 40y, = .

MA
MuHHMalIBHOE YIJIOBOE pa3penieHre crekTpomeTpa AYc; CYyIIECTBEHHO 3aBHCHUT OT

l
auametpa mydka Ha Mmumenu d, = d, + (d; + dy) - Takum oOpasom, momHas yrioeas

paspemaromasi crrocoOHOCTh criekTpomerpa A9 ,;, IPH y4eTe CTOXACTUICCKOW MPUPOJIBI CAMOTO
mpolecca sIepHbIX peakluid, IMeeT BU/T

Ay =+ \/ a(40,0,)% + B(48,,,)".
B sT0i1 popmyiie cBOOOIHBIE TapaMeTphl TEOPUU KOJUTUMAITUHN O U 3 SIBJSIOTCS MTOJTOHOYHBIMH
OpY  OKOHYATEJIbHOM  BBIUYMCIEHUH padodero HPQPEKTUBHOIO YIIOBOIO  pa3pelieHust
CHEKTPOMETPA B JAHHOM KOHKPETHOM SKCIIEPUMEHTE.

PexkopnHble mapaMeTphl JOCTUTAIMCh HAMU B DKCIIEpUMEHTAX Ha yckoputenu Y -150M npu
U3MEPEHUsIX YIIPYTroro paccesHus anb(ha-yacTUll Ha KJIaCTePU30BaHHBIX Apax, Hanpumep, AV,
= +0,15°. D70 3HaueHMe WCHONB30BATOCH TpPH ONpPENEIEHHM Iara 10 YAy B YIJIOBOM
pactpeaenenun ot 0,1° 10 0,5°, HEOOXOAMMBIX TSI YCIIEUITHOTO BBISIBIICHUS PA3JIMYHBIX YTJIOBBIX
aHoManuit ¢ nepuoaoM ocrunsiuuid 1 — 3°. [lpu ninanupoBanue OaMKalIIuX SKCIEPUMEHTOB 110
pacCestHUIO TSKEJIBIX MOHOB Ha siipax € LEJIbI0 MOKMCKAa MYJIbTHKIACTEpOB ¢ Maccoll A=4-16 B
Jlaboparopuu smepHbix peakiuit OUSAM (r. [dyOHa) MomepHHM3aIus KaMmepbl paccesHus
MPOBOAMTHCS C LENbI0 YIYYIIEHHs] KaK YIJIOBOI'O pa3pelleHUsl CHEKTPOMEeTpa, TaKk U €ro
HHEPreTUUECKOro pa3pelieHus. YTJIOBOEe pa3pelleHHe OCOOEHHO BaXHO, TaK Kak IpU
HCIIOJIb30BAaHUU METOJa pacCesHUsl TOKIECTBEHHBIX YACTHI], & OCOOEHHO MEeTO0/la KMHTPEKOB,
nepBasi MPOM3BOJIHAS B KMHEMAaTHUECKUX 3aBUcHUMoOcTel TpeOyer mara mo yriy 0,1-0,3° mpu
TaKOM JK€ yIJIOBOM pa3pelieHud. B IpOoTUBHOM cilydae UCKOMbIE TUKU OT PACCESHUS TSKENbIX
HMOHOB Ha KiacTepax «pacTBopstoTcs» B (one. K HacrosmiemMy MOMEHTY MpH 3CKU3HOM
MPOEKTUPOBAHUU MCKOMBIE MTAPAMETPhI JOCTUTHYTHI.
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KOMITAKT OBBEKTIJIEP YIIIH TOB -TEHJEYIHIH KOCMOJIOT UAJIBIK
TYPAKTBUIBI IHEINIMIH KAPACTBIPY

Tatirentipos XK.
on- @apabu areiHgarsl KazY'V, ¢pusuka-TexHuKanslK GpakynbTeTi, AIMaThl

Feuteivu sxerekmi: Ph.D, C. Tokrap6aii, ¢.-m.f.kx., 2K. H. bpumesa

XKympbicTa, cdepanblKk CUMMETPUSIBl KOHE CTATUKAJBIK HIeall CYHBIK Ke3Jepi YIIiH
DOUHIITEHHHIH 6pic TeHIeyIepiH KOCMOJIOTHSUIBIK TYPAKTHIHBI MEH KOCa KapacThIP/BIK.

OHeprus-UMINyJabCTIH CaKTally 3aHbIHAH KOMIIAKThl OOBekTinep yimiH TonmeH-
OnmnenreriMep-Bonkos (TOB) — TeHaeyiHiH agaMbI3:

{“ p(r) }

do__Gpimn) | p0C ]|, 4wr'p(r) Ar

ar r [1_26”1(0} m(r)c?  2Gm(r)
c’r

JKorapeimarbl ©pHEKTCH, IICKTIK JKaFAaiiap/ia, SsFHA KOCMOJIOTHSUTBIK TYPAKThI HOJTE TEH
JKOHE 3aTThIH THIFBI3/IBIFBI TYPAKTHI Ke3iHe, 013r¢ Oenrili CTaTUKAJIBIK MENTiMII aTaMbl3:

/ 2Mr /1
o1 2M M I2Mr
R

:U

I\J

47sz s
3

KocmomnorusibsIk TypakTel 6ap Ke3ze, ecenrteyiep Heri3iHae HeMTPOH bl JKYJIIbI3Aap YIIiH
MacCacChlHbIH €H JXOFapfbl IIEri aHbIKTAJIbl XKOHE OJ KOCMOJOTHMSUIBIK TYPAKThl JKOK OOJFaH
K€3/1€T1 HOTM)KEMEH CaAIbICTBIPBUI/BI.

TTAMJIAJIAHBUIFAH SJIEBUETTEP:
1 Musnuep Y., Topu K., Yunep k. I'paButanus, Tom 2, — M.: Mup, —1977, 525 c.
2 J.R. Oppenheimer and G. M. Volkoff. Phys. Rev., 55, 374, 1939.

3 B.F.Schutz. A First Course in General Relativity. Cambridge, UK: Cambridge University
Press, 1985.

4  D. Winter. Analysis of the cosmological Oppenheimer-Volkoff equations. J. Math. Phys.,
41:5582-5597, 2000.
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HIEKTEJIT'EH YIII IEHE ECEBIH 7KCT KO3TF'AJIBICTBIH AIUABATAJIBIK
TEOPUACDHI HET'IBIHJAE 3EPTTEY

Tanxar A.3., AGbu1aeBa O.K.
on- @apabu areingarsl KazY'V, ¢pusuka-TexHuKanslK GpakynbTeTi, AIMaThl

Foutbivu xerexurinep: ¢.-m..1., mpod. M.E. O6imes, PhD, ara oxpirymsl C. TokrapOaii

Byt sxxymeicta 613 mekrenren yu neHe ece6id XKCT Ko3raabICThIH a1nadaTaiblK TEOPHSICHI
Herizinae 3eprremik. KosranpicTeiH agmabatanslk  Teopusicel — JKCT-ma  9BOTIOIMSIBIK
KO3FAIBICTBI 3epTTey ymiH M.M. AOAwibauH >kacaraH ofic Ooibin TaObutanmel. byn omic
CBI3BIKTBIK €MeC TepOeITic TeOPUSCHIHBIH aCUMITOTAJIBIK 9iCTEpl MEH auadaTanblK HHBAPHAHT
oztici OOMBIHIIIA KO3FAJIBICTHI CUIIATTAY YIIiH BEKTOPJIBIK JIEMEHTTEP1 KOJIIaHyFa HEeT13/1e/reH.

Ecen kBasukemiepiik KiaccKa >KaTajpl, COHAai-aK JKalrbl CagbICTHIPMAIIBIK TEOPHUS

(OKCT) MexaHUKacBhIHIAFbl KO3FAIBICTBIH aauadaTThIK TEOPHUSIChl HETI31HIE M xome A
BEKTOPJIBIK 3JIEMEHTTEP/II CHI13CEK:

v I TR N o B mm, ..

i =[r,p], A=| 2w |-, M ©

m r

Coiikecinmie inrepiemMeni KO3FalbICTBIH TeHAeylepin Taby yimiH, sxorapbizarkl M ummynsc
MOMEHTIHIH YaKbIT OOWBIHIIA TYBIHABICBIH Tabambl3. AJIBIHFAH HOTHIKEHI OpOuTaNapablH
KOH(HUTypalMsAChIHBIH KaiiTaJaHny mepruo bl OOMBIHINA OpTallaIaiiMbI3, SIFHU UHTETPAIAMBI3.
Ocpsl Herizne o371k aliHamybl 0ap €Ki MAacCHUBTI JIeHE OpiCiHe KO3FalaThlH ©3/1K aifHaIybl 0ap
CBIHAK JICHE KO3FAIBICTBIH OPHBIKTBUIBIFBIH 3€PTTECHMI3.

[Tatinananbutrad onedueTTep:

1 AOaunsaun M.M. Mexanuka Teopuu rpaBuTaIiui JuHInTeHa. Anma-ATa, 1988, 198 c.

2 AOmmibnuH M.M. Anuabatuueckass teopusi neuxkeHus Ten B OTO. [IBuxeHue Ten B
PESATUBUCTCKON TEOPHHM TpaBUTAIMU; Te€3MCHl JOKI. BTOPOrO BCECOIO3HOTO CHMIIO3WyMa,
Bunwnioc-Kaynac, 1986, C. 6-7.

3  AOmunpmmH M.M., OmapoB M.C. Anmabatmueckass teopusi nsmwkeHuss ten B OTO.
CoBpeMeHHbBIE TEOPETUYECKUE M IKCIIEPUMEHTAIbHBIE MPOOJIIEMbl TEOPUHU OTHOCHUTENBFHOCTU U
rpaButaiuu, Matepuansl VII Beecoroznoro koud., Epesan, 1988, C. 3-4.

4  AoumeB M.E., Tokrap6aii C., XKamu b.A. O6 ycTOMYNBOCTH KPYTOBBIX OpOUT MPOOHOTO
Tena B orpaHuveHHoi 3amade Tpex Ten B mexanuke OTO. U3sectus HAH PK, Cep. ¢wus.-mar.,
2014, 2(294), C. 11-13.
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NCCIEJOBAHUE CTPYKTYP B PACHIPEJAEJIEHUAX YACTHUIL U3
Y3KOI'O IEPEJHEI'O KOHYCA HIAJI ITPHU BBICOKHUX DHEPI'MAX

Tayraes E.M.?, Kapataesa A.3, bopucos A.C.%, Ps6os B.A.!, Kykos B.B.2, ITuckans B.B.2,
Ansmenoa A.3, Apremosa A.X.3, Apremosa K.2, Beiicenosa A2, Jloktnonos A.A .3,
Hogosoackas O.A.2 , CanmpIkoB T.X.3
duznueckuit Macturyt um. I1.H. JlebeneBa PAH, Mocksa Poccust
«Tsup-l1lanbckasi BHICOKOTOpPHAsl CTAaHIIMS KOCMUUYECKHUX JIyuei», AlMarsl, Kasaxcran.?
«DU3NKO-TEXHUYECKUN UHCTUTYT», AJIMAaTBHI, Kasaxcran®

Jlydmiee moHMMaHHE MHOKECTBEHHBIX IPOLIECCOB B Y3KOM mnepeaHeM Konyce [ITAJI
SIBIISIETCSI OJTHOM U3 HanOoJee BAXXHBIX MPobiieM (HU3UKU KOCMUYECKuX ydeit. [Ipemasimymnue
MHTEepHaImoHaabHble ucciaenoBanus cTtBooB IIAJI na Tsaub-Ilansckoi u [Tamup-Yakanras
CTaHLUAX U CTPATOC(EpHBIX IKCIEPUMEHTaX MoKa3ainu [ 1] HOBbIe pe3ynbTaTel. B KOHTEKCTE
MPOEKTa MbI JIOJDKHBI OTMETHUTH J1Ba siBJIeHUS. LIMEI0TCs COOBITHS ¢ aHOMaTbHBIM OTHOILICHUEM
3apsDKEHHBIX M HEUTPAIBbHBIX KOMIIOHEHT — KEHTaBp coObiThs.  ViMeeTcst sBieHHE
KOMIUTAHAPHOM SMUCCHH YaCTHIl — COOBITUSI C TEOMETPUUECKON BEICTPOCHHOCTBIO.

Jlis moucka M U3ydyeHUsi BO3MOXKHBIX COOBITUM THIIa KEHTaBp ObLI CIIPOEKTUPOBAH U
peanu3soBan HOBbIH geTekTop — CASTOR (Centauro And Strange Object Research) — kak gacTs
skcnepumenta LHC CMS [2]. B stom rony Obutn nonydens [4] CASTOR pesynbraTsl 1o
VHKITIO3UBHBIM SHEPreTHUYECKUM CIIEKTPaM B P-p B3auMoeiicTusxX mpu s¥2 =13 TeV.

Hama wuccrnenoBarensckas rpynmna BbIIOJIHWIA aHAJIU3 IPOLIECCOB MHOXKECTBEHHOU
reHepaluy Kak B KOCMUYECKUX JIydyax MPU BBICOKUX SHEPrUsX, TaK U IPHU YCKOPUTEIbHBIX
sHeprusx. g noucka cTpykryp B y3koMm nepeaHeMm konyce IITAJI nmpu BBICOKHX 3HEPIUAX
noaroToryieHo [5] HoBoe oObeauHeHHOe DTU — ®UPAH npemnoxerue. Bo MHOKeCTBEHHBIX
IIpoleccax, I'€HEPUPOBAHHBIX IIPOTOHAMHM M JIETKUMH sJpaMU KOCMHUYECKHX Jy4ed IIpH
ToBHBIX OJHeprusx, ObLIa BbIsBIEHAa [6] ueTKas 3aBHCHMOCTH OT pa3MEpoB 00JacTH
B3auMozeiicTBusl. OueHb BaXHO CpPaBHUTh HAIlM JaHHbIE MO KOCMHUYECKUM JydaMm C
COBPEMEHHBIMH KOJUIAWIEHBIMHU 3KCIIEPUMEHTAMHU.

Jl1s Toro uToOBI cienaTh HaJeKHbII BBIBOJ O CTPYKTYpaxX B paclpe/esIeHUsX YacTHI]

B y3KoM niepesiHeM KoHyce [IIAJ] npu BEICOKHX SHEPrUaxX HEOOXOAMMbI HOBbIE (PU3HUECKHE
MOJXOJbl M SKCIIEPUMEHTHI, BHIIIOJHEHHBIE C BBICOKON TOYHOCTBIO M CTaTHUCTUKOW. Ham
HOBbIIT OTU-DOUPAH npoekT OTKpbIBae€T BO3MOXHOCTH AJISi MOCOOBITUHHOTO U3yYCHUS
MHOT'OYaCTHYHBIX SJHEPIe€TUUYECKUX U TEOMETPUUECKUX CTPYKTYP B Y3KOM IEPEIHEM KOHYCE
IITAJT B a3xciepumente «AJIPOH 55».
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NCCIIEAOBAHUE TAMMA UICTOYHUKOB KOCMHUYECKOI'O
MN3JIYYEHUSA HA BBICOTE 3340 M HYM

Tayraes E.M.3, Kaparaena A.3, Bopucos A.C.}, Ps6os B.A.!, Kykos B.B.2, ITuckans B.B.2,
AnbMmeHoBa A2, ApreiHoBa AX3, ApreiHoBa K.3, Beiicenora A.2, JloktHoHoB A.A.3,
Hogosnoackas O.A.3, Cagsikos T.X.2

®usnuecknit Uncturyr nm. I1.H. Jle6enea PAH, Mocksa Poccust
«Tsnp-11laHnbCKast BEICOKOTOpHAsi CTAHIIMSI KOCMUYECKUX JIydei», Anmatel, Kazaxcran
«DU3UKO-TeXHUUECKUI HHCTHTYT», AnMaTsl, Kasaxcran®

2

B HacTosimiee BpeMsl IOYTH BCE HKCIIEPUMEHTHI IPOBOAMMBIE C KOCMUYECKUMH JIydaMu
CO3/AI0T WIH NPOEKTUPYIOT YCTAHOBKH JJISl UCCIIEI0BAaHUS B 00J1aCTH raMMa-aCTPOHOMUU. DTO
MPOUCXOUT BCIIEICTBUE TOTO, YTO B3PBIBHBIE MTPOLIECCHI 00Pa30BaHUS U YCKOPEHUS IPOTOHOB
U sIep CONPOBOXKIAIOTCS ~ IeHepaluedl raMMa-KBaHTOB M HEUTPUHO, KOTOpbIE HE
pacceuBarOTCs, a JIETAT 110 IPSIMOM B MarHUTHBIX NOJIsAX BeeneHHol. DTo aeT BO3MOXHOCTh
ONpEeeNsiTh MECTO U HCCIEeA0BaTh KaracTpopuyeckre IO SHEProBBIICICHUIO
B3aMoOJIENCTBUS BO BceneHHOMH.

Ha Tsnp-11lanbckoil BRICKOTOpHO# cTaHiuu Ha BeicoTe 3340 M HyM paboTaeT ycTaHOBKa
«AnpoH-55» npenHazHaueHHas Uil ucciienoBaHus crBojoB IIIAJI, koTopas cocTouT u3
pa3IeNbHBIX JBYX YPOBHEH C 3a30pOM J1Ba MeTpa. BepXHuii ypoBEHB- raMMa-0JI0K CITYXKHUT JUIS
PErUCTpaLMK AIIEKTPOHHO-(POTOHHONW KOMIIOHEHThl KOCMHYECKOTrO H3IY4YeHHS, HUKHHUMU IJis
perucTpany agpoHHONH KOMIOHeHTH. Ha ogHOM ypoBHE ¢ ramMMma-010koM ycraHoBIeHO 30
CIIMHTHILISIMOHHBIX JIETeKTOpOB Ha mutomamu 380 m? mas peructpanuu IPK n onpenenenus
TPAeKTOPHUH JIBU)KEHUS IEpBUYHON yacTulbl. Kpome 3Toro B HacTosiiiee Bpemsi MOJKI0YEHbI
BOCEMb  BHEIIHUX  CHUHTWLIATOpOB Ha paccrossHuu 40 u 100 MeTpoB OT LeHTpa
KOMIUIEKCHOW yCTAHOBKH, 00pa3ys CTPYKTypy, KOTOpas MO3BOJS€T  HU3MEPATh YIJIbI
TPAaEeKTOPUU ABMKEHHUS] KOCMUYECKHUX YaCTHI] C TOYHOCTBIO HEOOXOAMMOM ISl Mccel0BaHUI
B o00iacTM raMmMa-acTpoHoMuH. Ha naHHBIH MOMEHT HaMmHM ObUIM TIOJIYYEHBI IIEpBbIE
pE3yJBTaThl 110 PACUYETy rAIAKTUYECKUX KOOPAMHAT U3 co3Be3nui AHapomena, Tenen, Kur,
TpeyroyibHUK.
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HCCJIEJOBAHUE PATAOU3JIYYEHUS OT IHAJ HA TAHb-IIAHbCKOM
CTAHIOMU KOCMHUYECKHUX JIYYEHN HA BBICTOE 3340 M HYM

Tayraes EM.3, Bbopucos A.C.1, Ps6os B.A.L, KykoB B.B.?, AibMmeHoBa A2, ApreiHOBa
A.X.2, Beiicenoa A.2 Jloktronos A.A.2, HoBosnoackas O.A.2, Camsikos T.X.5,
Canuxos H.M.*
Ousnueckuit Mactutyt um. I1.H. Jlebenesa PAH, Mocksa Poccus?
«Tsup-11lanbckasi BHICOKOTOpHAsk CTAaHIIUS KOCMUYECKUX JIydeil», AMaThl, Kasaxcran.?
«DU3MKO-TEeXHUYECKUI NHCTUTYT», AJIMATBHI, Kazaxcran®
Unctutyr Monochepsl, Anmarsl, Kazaxcran.*

Ha ceroansimiauii  fAeHb OJHMM M3  NEPCHEKTUBHBIX  METOJOB  pEUICHUs
byHIaMEHTAIBHBIX TIPOOTIeM (U3HKA KOCMHUYECKHX JIyded SBISICTCS HCCIIECIOBAHHE
paguon3TydeHus OT MHPOKUX aTMOC(EPHBIX TUBHEN. PaboTa B TaHHOM HanpaBJICHUH BEJETCS
Ha Taup-lllanbckoll cTaHIIMKM KOCMUYECKUX Jyder Ha Bbicote 3340 M HyM. B nanHoe Bpems
ycTaHOBIIEHBI 3 paauo anteHHsl THa SALLA, paboraromue B iuanazone yactot 30-80 MIm.
AHTEHHBI PaCIOJIOKEHBI Ha pacCTOSTHUH S0OM OT re0/1e3MUeCcKOTro [IEHTPa TUBHEBOM yCTaHOBKH,
KOTOpasi COCTOUT M3 72 CUMHTWJUISIIIMOHHBIX JACTEKTOPOB U CIY)KAaT B KauecTBe Tpurrepa. B
X0JI€ TECTOBBIX SKCIIEPUMEHTOB OJTHOM pajio aHTCHHBI, OBIJIO 3aPETUCTPUPOBAHO 48 COOBITHIA
¢ sHeprueii Beume 5*10%B, uTo moaTBepXkmAET XOpOmIYI0 PaGOTOCIOCOGHOCTh AHTEHHHL.
3aperucTpupoBaHHbIe pe3ynbTaThl panuo usnydeHus oT LIAJI Oyayt mpencraBieHbl Ha
KOH(EepEHIIHH.
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THE SCREENING EFFECTS OF *He(*H, y)°Li REACTION

Tkachenko A.S., Bodenbaeva M., Eleusheva B.
Al-Farabi Kazakh National University

Scientific supervisor: professor Burkova N.A.

The radiative capture reactions in the isobar-analogue channels *He(*H,y)°Li and

*H(*H,y)*He were considered.
0,21 In our case, the *He(*H,p)*He process is
020 |- sbare ‘MeCHyyLi 4  Of interest, since it has a common initial
S sreened uZ0219 ke channel with the reaction under consideration
*He(*H,y)°Li. For this input channel, the
adiabatic limit wvalue is known, it is
U, =120eV [1]. It should be noted that for

different experimental conditions U, has a
different value. So in [2] the direct
measurements give the values
U,=219+7eV for 3*He(*H,p)*He and

10 . 20 . 30 . 40 .Eso k.e\ljo . 70 . 80 . 90 .100 Ue :109igev fOI’ 2H(3He,p)4He; fOI’ the
- same reaction the difference is almost two

The screening effects for the astrophysical S~ times. In a later experimental work [3], the
factor of the 2H3He capture screening effect turned out to be negligible.

Figure illustrates the possible effect of
electron screening for the process we are considering: U, =0, and the minimum value for Ecm is 6
keV.

The screening effect strongly depends on the value of Ue, and it varies from 65 to 219 keV in
different works [1]. Obviously, until this value is determined quite accurately, it is also impossible
to determine the impact of the screening effect. Therefore, it is not taken into account in the
reaction rate calculating.
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BU3YAJIBHAA KBAHTOBAS MEXAHUKA

Trauenko A.C., Epraitynsl A.
Kazaxckuit HanimonaneHb1it YHUBEpCUTET M. alib-Dapadbu

Hayunslii pykoBoautens: 1.¢.-M.H. , mpodeccop bypkosa H.A.

C nosiBI€HHEM U Pa3BUTHUEM JIOCTYIHBIX CHCTEM CHUMBOJIbHBIX BBIYMCICHUH, WM TaK
HA3BIBAEMBIX CHCTEM KOMITBIOTEPHOU aNreOphl, MOSBHIIUCH JTOTIOTHUTEILHBIC BO3MOKHOCTH IS
M3y4YEHUs KBAaHTOBOW MexaHUKU. [IpuMeHeHuMe KOMIBIOTEPHBIX AaHWMALIMOHHBIX MOJENIEH M
rpaduKoOB, CO3[JaHHE KOTOPBIX BO3MOXKHO OJjarojmaps HCHOJIb30BAHMIO TAaKUX CHCTEM, Kak
MATLAB, Maple u Wolfram Mathematica, cokpamaer BpemMs H3JI0KEHHS CIOXKHOIO
TEOPETHUUECKOr0 MaTepuaia U yJIy4llaeT ero MOHUMaHHUe, a TaKhue a0CTPAKTHbIC MOHSATHUS, KaK
MPUHUMUIT HEONPEJEICHHOCTH, PACIUIBIBAHUE BOJIHOBOI'O IAKeTa WM pa3Ma3blBAaHUE BOJIHOBOM
GYHKUMM TpU  YBETMYEHUW SHEPIHMHM CTAHOBSTCS HAIJBIAHBIMU M, CIIEOBATEbHO, OoJee
MOHATHBIMH U 3allOMUHaEeMbIMH [ 1].

MATLAB — oauH u3 HWHCTPYMEHTOB [UUISi BBIYMCIWTEIBHBIX 3a/1a4, HMEIOIUN
KOMITHJIATOP, peaaktop u omiaauuk. A3eik MATLAB noxox Ha coBpeMeHHbIH 51361k C ++, 1 OH
NOJ/ICP’)KUBAET BEKTOPHOE/MATPUYHOE NPEACTABICHWE JAHHBIX, YTO YIPOIIAET MPOIEeCC
IPOrPaMMHUPOBAHUS 10 CPAaBHEHUIO ¢ 00Jiee CTapbIMU SA3bIKAMH IPOrPAMMUPOBaHUS (TAKUMHU, KaK
FORTRAN), nanHble MOryT OBITh HPEJCTABIEHbI KAaK KOMIUJIEKCHBIE MWJIM Kak peajbHble
BennuuHbl. Takke MATLAB umeer oOumupHbli HaOOp WHCTPYMEHTOB MJI BU3YalIH3al[uU
pelraemMbIX 3a/1a4, B TOM YKCIIE ABYX- U TPEXMEpHBbIC rpadMKH pa3IMuHbIX TUIIOB.

B kauectBe mpumepa paboOThl C JaHHBIM IMPOTPAMMHBIM OOECIEUEHHUEM PACCMOTPUM
chepuueckue rapmonuku [2]. Tpexmepnoe ypaBHenue llpéaunHrepa i LEHTPAIbHBIX CHII
uMeeT o0l HabOop YIIIOBBIX PEUICHHH, KOTOPbIE XapaKTePU3YIOTCS OpOUTAIbHBIM KBAaHTOBBIM
yrcioM (, OMNpENeNsomMM MOMEHT KOJIMWYecTBa IBMKCHMS, M KBAaHTOBBIM YHCIOM M,
ONpENEAIOMNUM MMPOEKIIUI0 MOMEHTA KOJIMYECTBA JBUKEHUS Ha och Z . Ha puCyHKe moka3aHbl
(+1 makcumyMoB aiisi coctosiHuss M=0. B cmygyae m=( cymecTByeT TOJIbKO OJIMH MaKCUMYM.
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MOMOIIBI0 KOMIMBIOTEPHBIX Mojeneil cucteMbl Wolfram Mathematica. - Monogoit yueHbIid. —
2015. — Nel2.1. — C. 63-65.
2. D. Green. One hundred physics visualizations using MATLAB. - World Scientific Publishing
Co. Pte. Ltd. — 2014. — 312 p.

66



THE SCREENING EFFECTS OF a(b,y)A REACTIONS

Tkachenko A.S., Mukanova A.S.
Al-Farabi Kazakh National University

Scientific supervisor: professor Burkova N.A.

The interest to the radiative capture reactions in the isobar-analogue channels *He(*H,y)°Li
and *H(*H,y)’He is due to the following main reasons. The first one is their application in the

diagnostics of nuclear fusion efficiencies of 2H(t,n)*He and 2HEHe, p)*He reactions used for

study of tokamak plasmas in experiments on JET and ITER. These reactions are also parts of
nucleosynthesis chain of the processes occurring on the early stage of stable stars formation, as
well as possible candidates for the overcoming of the well-known problem of the 4 =5 gap in the
synthesis of light elements in primordial Universe [1]

The astrophysical S-factors that characterize the behavior of the total cross section of the
nuclear reaction at an energy tending to zero are determined as follows [2]

S(NJ,J;)=0(NJ,J,)E,, exp{Bl'BSSlezﬁj |

VEn

where o is the total cross section of the radiative capture process in barn, Ecm is the particle energy
usually measured in keV in the center of mass system, p is the reduced mass of the particles in the
input channel in a.m.u., Z1 are the charges of particles in units of elementary charge and N are
the E or M transitions of the J-th multipolarity to a finite Js state of the nucleus. The value of the
numerical coefficient 31.335 is obtained on the basis of the modern values of the fundamental
constants.

The screening effects in plasma in laboratory as well as astrophysical conditions are
discussed in detail in the review [3]. Let us dwell only on the key points that can be applied to the
reaction under consideration. The following relations for the cross sections and, accordingly, for
the S-factors, are the generally accepted approximation for the estimation of electron screening

o,(E) S,(E)
o,(E) S,(E) E+U,

exp(znJ, / E)

Here o,(E) — electron-screened cross section; o, (E) — bare nuclei; U, — constant electron

: : : ZZ / :
screening potential energy. The Sommerfeld parameter is 17 = # % . The value of U, can
c cm
be calculated analytically (the adiabatic approximation), or determined experimentally.

1. Barnes C.A,, Clayton, D.D., Schramm D.N. Essays in Nuclear Astrophysics. Presented to
William A. Fowler. UK, Cambridge: Cambridge University Press. 1982. - 562 p.
2. Fowler W.A., Caughlan G.R., Zimmerman B.A. Thermonuclear reaction rates. Il -
Ann. Rev. Astr. Astrophys. 1975. V.13. P.69-112.
3. Bertulani C. A. and Kajino T. Frontiers in Nuclear Astrophysics - Prog. in Part. and
Nucl. Phys. 2016. V.89. P.56 — 100.
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SUHINTENH TEHJAEYJEPTHIH AKCUAJIBI-CUMMETPUSIIBI BAKKYM/IBIK
LIELITMI

Tokrapoex C.E
on- @apabu areingarsl KazY'V, ¢pusuka-TexHuKanslK GpakynbTeTi, AIMaThl

Foutbivu sxerexmri: PhD, mouent m.a, Tokrap6aii C.

bi3 Oyn xymbicTa, DWUHINTEHH TEHICYIHIH aKCHAI-CUMMETPHSIIBI BAaKKYMJBIK IICHIIMIH
KapacTbIpaMbl3. [ paBUTAIMIIBIK ©picTepi 3epTTey YIIiH, ©T¢ BIHFAMIBI Oenrim Oip CHI3BIKTHIK
AJIEMEHTT] YCHIHATHIH 00JIaMBI3.

MapaeiMcbiz nedopManusiianFaH MaccaaapblH KBaIpYHoJdbh MOMEHTIICH CHITATTATAThIH
CTaTUCTHKAJIBIK CBIPTKBl TPABUTAIMSUIBIK OPICIH TYCIHAIPY YUIIH — XYBIKTaJdFaH imki ( -
METPHUKAJIaH KBICBIM MEH THIFBI3IBIKTBIH IICKTIK MOHJCpIHE, HEMECe HOJI MOHICPIHJE COMKeC
KEJIeTIH, KBaJpPYMOJbAbIK MapaMeTpiH OipiHiI aopekeci OOMBIHINA JKYBIKTAlFaH, COHIAN aK
CBIPTKBl CTATUCTHKAIIBIK ©PICTI CUMATTANTBIH METPUKAHBI >Ka3aMbl3, OHJIA >KaHA CBI3BIKTHI

3JIEMEHT TOMEHIET1Ied 00Iaabl:
2

ds® =e® (1+ga)dt® — (1+ qc + gb) —(1+ ga+qb)r’dg® —(1—qa)r’sin’ &e?,

1_<m
r

Myngarel Gynkuussap Obuiaii Oenrineneni v =v(r), a=a(r), c=c(r), m=m(r), xoune
b=b(r,6).

OcCBI CBI3BIKTHI AJIEMEHTTI MMaiiiananbll, epic TeHaeyepi 3eprreni. ChI3BIKTHI JJIEMEHTTIH
KypaMbIHIaFbl 0apiblK (QyHKIUATApABIH aHATUTHKAIBIK MOHJEpl TaObLIAbI, opi osap OipHeme

napamMmeTpiiepre Toyesai Oobl.
2

1 2m a,m a,m 1 2m
v==Inl—-—) + a,, a-c=—2_, a=—2+ (s —a,)INl—"2) +a,,
2 ( r) ! (r —m)? r—m 2(3 ) In r) 4
a,mr 1 2m )
C=——"———+—(a3—a,)Inl——) +a, ;
ot @ )it e,

20,m 2m  m?sin®é
b="2——(a;-a,)| INn2+In l-—+——— ||+ as,
m r r
MYHJAFbl (3, (X, KOHE O/ - OJIIEMCI3 HHTErpaJIIbIK TYPAKThLIAP.
Hepbec xarnaiina, srHu napamerpiaepal o, =0, a3 =a,, o, =0, as =0 nen Tanaamn ancax,
OHJa M, [ XOHE «, MapaMeTplepiHe TOYeN[l, KYBIKTAIFaH, aCHMITOTHUKAJBIK JKaHA MKa3bIK

LIENIM/Il aJaMbl3.

2
ds’ (1_2_mj[1 qa,M Jdt (1 e, ]r sin g® — +qazm(r—22m) ar — @+ %M 2q92.
r r—m r—m (r-m) 1_27m r—m

r

[MTaiimananpinran ogeOueTTep:

1. Kpamep H., ltedpanu X., Xepapr D., Mak-Kamnym M. Tousble pemieHus ypaBHEHUI
Oinmreitna. 1982.

2. Cunr Ix.JI OO6mas reopust oTHocuTeNnsHOCTH. 1963.
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AK EPTEJKEIII )KYJIABI3JAPIBI SITPOJBIK KYPAMBI BOMBIHIIIA 3EPTTEY

Toxramyparosa O.A.
TeopusIbIK KoHE AAPOIbIK (u3rka kadeapacel, On-dapadbu areingarsl KazYV,
Anmartsl, Kazakcran

Foutbivu sxetexmri: PhD, nonent bomkaes K.A.

AK eprexeiisii KyJIIpI3Jap — Maccachl opTalia KOHE a3 JKYIIbI3AApIbIH €H COHFBI
ABOJIIONMSIIBIK CATBICBIHIA TY3UICTIH IIaFbIH HbIcaHnap. bizmiH ["amakTukaMbI3arbl KONTETeH
KYIIBI3IAP ©3/1€PiHIH COHFBI SBOIIOIMSUIIBIK CaThICHIH/IA aK epresKenl KyJIAbI3IapFa aifHala bl
OnapapiH Maccacel mamameH Kyn maccacbina M, KybIK, an enmieMi XKep/iiH eneMiMeH coiikec
Keneai. AK eprexein >KyiIbI3AapblH HET13T1 cUllaTTamallapbl MbIHAHAAN: JKapKbIpaybl 0oceH
(1072—1073 KyH XapKblibl), paauychl maMames JKep paamycbiHa Rygep KYBIK JKOHE MaCCaChl
oprama ecenneH 0,5 - 0,7 Kyn maccel My BICTBIK 5Ky b131ap. CanblCTIpMabl TYPJIE OJIeMaepi
KiIlll, aJT Maccachl YIKEH OOJIFaHABIKTAH aK eprexKeii sKyIIbI3AapAblH OpTalla THIFBI3ABIFBI 0ac
Ti30€KTeT1 JKYJIIBI3 AP IbIH THIFbI3ABIFBIHAH MIJUTHOH/IaFaH ece XKoFapsl [1].

XKymbicTa cTaTHKaIbIK XKOHE TeMIlepaTypachl HOIre TE€H aK eprexeiil HKYIAbI3IapIbIH
Macca, paguyc, OpTaIbIK THIFBI3ABIK, OPTAIIBIK KBICHIM CHSKTHI HET13T1 apaMeTpIiepi KIIaCCUKAIBIK
JKOHE JKaJIbl CaJbICTRIPMANbBIK TeopusichiHAa aHbIKTanabl. Ocbl Makcatrrta YaHapacekap
KYBIKTaybIHAH QJIBIHFAH alHBIFaH JIEKTPOHMBIK Ta3[bIH KYH TEHJIEYi, MACCaHBIH OalaHC KOHE
TUIPOCTATUKAIIBIK TeTe-TeH 1K TeHIeYyIepiHeH TYpaThiH AudPepeHusIIbIK TeHaeyaep Kyiect
OJIIIeMCi3 TYpre KeNTIPUIAl )KOHE CaHJIBIK 9/IiICTeP/IiH KOMETIMEH HHTETPaJIIaH/Ibl.

XKymbicThiH Heri3ri Makcatbl Yanapacekap xoHe CannuTep Kyd TeHIEYJepiH Mmaiiianana
OTBIPBIII, TEMIIEPATYPACH] HOJITE TEH >KYJIIBI3IAPbIH Macca-paJinyC KaThIHACKIH TYPFHI3Y OOJIIBL.
XKymeic HoTmKecinne Camnurepiin Kyit TeHaeyi apkwuisl He*, C12, Mg?*, Si?8, Fe®6, §32
DIIEMEHTTEPIHEH TYPATHIH aK epPrexKerIl KYJIAbI3IapAblH Macca-paanyc KaTbIHACHI TYPFBI3BUIBIIL,
rpadukTepi KepceTuire [2].

[Tafimananpinran ogeOueTTep:

1. CJI. anupo, C.A. Terokoincku, YepHble AbIpbl, Oenble KapJuKU U HEUTPOHHBIE 3BE3/IbI: B 2-
x 4., 4. 1. Ilep. c anrn. — M.: Mup, 1985. - 256 c.

2. D. Koester, G. Chanmugam, Physics of white dwarf stars. Rep. Prog. Phys. — 1990. — Vol.- 53.
- P. 837-915.
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XAPAKTEPUCTUYECKHUE OCOBEHHOCTH MAHTUH HEMTPOHHBIX
3BE3]I

Tonenosa A., AKxiritona 0.
Hayunslii pykoBoautens: [.¢b.m.H.,ipodeccop Taknbaer H. K.

HeiiTponnas 3Be3ga — KOCMHMYECKOE TEJO, SBJIAIOLICECS OJHUM U3  BO3MOXKHBIX
PE3yNbTAaTOB 3BOJIIOLMHU 3BE3]I, COCTOSAILEE, B OCHOBHOM, U3 HEUTPOHHOU CEPALIEBUHBI, TIOKPBITON
CPAaBHMUTEIBHO TOHKOM KOPOH BELIECTBA B BUJIE TSKEIIBIX ATOMHBIX €D U 3JIEKTPOHOB.

B HelTpoHHOW 3Be37e MOXXHO BBIICIWTH IMATh CJIOEB: armocdepa, BHEHIHSS KOpa,
BHYTPEHHSs KOpa, BHEILIHEE AP0 U BHyTpeHHee SApo. ATMoc(epa HEHTPOHHOH 3Be3/1bl — OYEHb
TOHKHUH CJION TUTa3Mbl, B HEH (hOPMUPYETCS TETIOBOE M3ITYICHUE HEHTPOHHOU 3Be3/bl. BHEITH s
KOpPa COCTOMT W3 HOHOB M DJIEKTPOHOB, €€ TOJIIMHA JOCTUIAEeT HECKOJIBKHX COTEH METpOB.
BHyTpeHHSIsI KOpa COCTOUT M3 JIEKTPOHOB, CBOOOJHBIX HEHTPOHOB W HEUTPOHHO-U3OBITOUHBIX
aTOMHBIX sJep. BHemHee s1po COCTOMT M3 HEHMTPOHOB ¢ HEOOJBILIOW NPUMECHIO MPOTOHOB U
AJIEKTPOHOB.

BemectBo HeWTpoHHOM 3Be3/bl 001aJaeT CBOMCTBAMM cBepXTeKyuel xkuiukoctu! B srot
(dakT Ha nepBbI B3IVIAJ TPYAHO MOBEPUTH, HO 3TO Tak. CxkaToe O YyJOBUIIHBIX INIOTHOCTEN
BEIIIECTBO HAIIOMMHAET B KaKO-TO Mepe kuakuil reauid. K Tomy ke He cienyeT 3a0bIBaTh, YTO
TEMIIepaTypa HEUTPOHHOM 3BE3[bl - IOpsAJKa MWUIMApJA IPaayCcoB, a, KAaK MBI 3HAEM,
CBEPXTEKYYECTh B 36MHBIX YCIOBUSAX MPOSIBIISIETCA JIMILB IIPU CBEPXHU3KUX TEMIIEPATYPAX.

[IpaBna, nist moBeaeHUs CaMOM HEMTPOHHOM 3BE3/IbI TEMIIEpATypa 0COO0M POJIK HE UTPAET,
IIOCKOJIBKY YCTOMYMBOCTb €€ OIPEAEIAETCS IAaBICHHEM BBIPOXKICHHOIO HEUTPOHHOIO rasa-
JKUJKOCTH.

CrpoeHne HEUTPOHHOM 3BE31bl BO MHOI'OM HAallOMHHAET CTPOCHME IIaHeThl. [loMumo
«MaHTUW», COCTOSIEN W3 BEIIECTBA C YAUBUTEIBHBIMU CBONCTBAMHU CBEPXIIPOBOIALIECH
JKUJKOCTH, Takas 3Be3/la MMEET TOHKYI0 TBEPAYIO KOPY TOJIIUHON NPUMEPHO B KHUIIOMETP.
[Ipenmonaraercd, 4To Kopa o00JaaeT CBOEOOpPA3HOM KPUCTAINIMYECKONW CTPYKTYpPOH.
CBoeobOpa3Hoii MOTOMY, YTO B OTJIMYHME OT U3BECTHBIX HAaM KPUCTAJUIOB, I/I€ CTPOCHUE KpUCTAIlIa
3aBUCHUT OT KOH(UTYpaIUH 3JIEKTPOHHBIX 000JI0UEK aTOMa, B KOpe HEUTPOHHOM 3BE3/1bl ATOMHbBIE
A1pa JHLIEHbI 3JeKTPOHOB. [loaToMy OHHM 00pa3ylOT pelIeTKy, HallOMUHAIOIIYI0 KyOudeckue
pelIeTKH Keie3a, MeIW, IMHKa, HO, COOTBETCTBEHHO IpH HEU3MEepuMO Oojiee BBICOKHX
IJIOTHOCTAX. Jlanmee wuaeT MaHTHs, O CBOMCTBAX KOTOPOM MBI YyXe roBopuiu. B 1neHrtpe
HEUTPOHHOM 3Be3/1bl INIOTHOCTH focTuratoT 1015 rpamMmmoB B kyOnueckoMm cantumerpe. pyrumu
CJI0BaMH, YalHas JIOKKa BEILECTBA TaKOW 3B€3/1bl BECUT MUJIIIMApaAbl TOHH. [Ipeanoinaraercs, 4ro
B LIEHTpE HEUTPOHHON 3BE€3]bl MPOMCXOJUT HENPEPHIBHOE 00pa30BaHUME BCEX H3BECTHBIX B
saepHON (pU3MKe, a TAKXKE eI1e He OTKPBITHIX IK30THUECKUX AJIEMEHTAPHBIX YaCTHII.

Jluteparypa:

1. Manupo C. JI., Terokosncku C. A. UepHble IbIpbI, O€ble KapIUKU U HEUTPOHHBIE
3Be3nbl / [lep. ¢ anra. mox pex. . A. Cmopoanackoro. — M.: Mup, 1985. — T. 1—2. — 656 c.

2. J. T'. SIxosnes, K. I1. Jleendum, FO. A. [llu6ano OcThiBaHHE HEUTPOHHBIX
3BE3]] U CBEPXTEKy4ecTh B X sipax 1999. — T.169, Ne 8. — C.825-868.

3. A. 10. Totexun. ®usuka HeiTponusix 38&31 2010. — T.180. — C.1279—1304.
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UCCJIEJOBAHUE SMUCCHUU JIETKUX 3APS)KEHHBIX YACTHII U3
B3AMMO/IEVICTBUSI CTABUJILHBIX U30TOIOB BOJOPOJIA U TEJIUS C
SIIPAMH Al M1 5°Co

VYcabaesa I'.A.
Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET UM.anb-Dapadu, r.Aimarsl
Hayunslit pykoBoauTens: K.¢.-M.H., noueHT T.K. XKonasi6aes

B HacTosimiee BpemMsi B MEpE OCTPO CTOUT MPoOIeMa MPOU3BOICTBA YHEPTUH B MacIITadax,
HEOOXOJUMBIX JUIsI O0OECHeueHHs] YCTOHYMBOTO SKOHOMHYECKOTO pocTa 0e3 HapylIeHUs
aKoJIorHuecKkoro Oananca. Ilpu 3ToM criemyer ydecTh HakomieHHE B atMocdepe B OOIBIIOM
KOJIMYECTBE YTIIEKUCIIOTO Ta3a B pe3y/IbTaTe BHIPAOOTKH SHEPTHH U3 OPraHUYCCKUX MAaTEepPHAJIOB,
NPHUBOJIAIICE K M3MEHECHHIO KJIMMAaTa Ha IUlaHeTe. B 3TOW cuTyanmuu, B MHUpPE HIET MOHCK
QIbTEPHATUBHBIX MyTEH Pa3BUTHUs SACPHON DHEPTETHKH, MO3BOJISIONIMX PEIIATh TaKHE 3a1a4H,
KaK TIOBBIIICHWE YPOBHS O€30MMAaCHOCTH, CHIDKCHHE KOJIMYECTBA OTPabOTABIIETO SACPHOTO
TOILJIMBA U UCKJIFOUECHHE HEKOHTPOJIIMPYEMOTO PaCIIPOCTPAHCHUS SACPHOTO OPYIKHUSI.

B cepenunne mpomnuioro croserus Oblla BBIABUHYTA UJES CO3[aHUS  SAEPHO-
9HEPreTHYECKOM CHCTEMBbI, pealli30BaHHas K HacrtosiiemMy Bpemenu kak Accelerator Driven
System (ADS), cocTosiast u3 yCKOPUTEIIs TPOTOHOB (eiiToHoB) ¢ auepruei 0,8—1,5 I'3B u Tokom
30-100 MA, HeliTpoHONpPOU3BOIsAIIEH MUIIEeHH MOITHOCThIO 30—100 MBT M MOAKpUTHYECKOTO
peaktopa (6maHKeTa) ¢ TOTOKOM TemioBeIX HeiirpoHoB (1-5)10%° cm? ¢! [1-4]. TTomumo
NOJYYCHUST DHEPrHH, CHUCTEMa IMO3BOJSET MPOBOAHWTH TPAHCMYTAIMIO JIOJITOXKHBYIIAX
PaIMOAKTUBHBIX OTXO0/0B aTOMHOM IMPOMBIIINIEHHOCTH [5].

B  nmanHO#i  paboTe  mpeACTaBICHBI  HOBBIC  DKCICPUMCHTAIBHBIC  JIBAXKIIbI-
mudepeHIuanbHble U MHTErpanbHble crnekTpsl peakiuii (“He,xp) ma sapax 2’Al u *°Co npu
SHeprud HaneTaromux uoHoB “He 29 M»dB. BhlnonHeH TeOopeTHUECKHH aHAIU3 IOJTyYeHHBIX
HKCIIEPUMEHTAJIbHBIX JAHHBIX B pamkax pacyeTHoro kojga PRECO-2006, B 0cHOBY KOTOpPOTo
3aJ105KE€HBbI COBPEMEHHBIE TEOPETHUECKHUE MOJIENH pacana saaep. Omnpenenens! GopMHUPYOIINE UX
MEXaHHU3MBI SIEPHBIX peakiuii. [lorydeHHbIE IKCIIEPUMEHTAIBLHBIC PE3yabTaThl BOCIIOIHSIOT
OTCYTCTBYIOIIIME BEIMYMHBI CEUSHUH UCCIIEIOBAHHBIX PEAKIIMi U MOTYT OBITh HCIIOJIb30BAHbI IPU
pa3paboTKe HOBBIX IMOJXOJIOB TEOPHH SACPHBIX PEaKIHi, a TakKe NMPU KOHCTPYHPOBAHHH
THOPUAHBIX SIEPHO-DPHEPTETUUYECKUX YCTAHOBOK, B SACPHOM METUITIHE.

JIureparypa
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AHOMAJIBHBIE ®JIYKTYAIIUH BO B3AUMOJEVCTBHUAX SIJIEP CEPBI C
AAPAMUA ®OTOSMYJIbCHUHU ITPU BBICOKHUX SGHEPI'UAX

denocumona A. .12
l®usuko-rexHUUECK it MHCTUTYT, AnMatel, Kazaxcras,
Kazaxcknii HanpoHanbHeIi YHIBepcuTeT nM.anb-DOapabu

ITouck ¢azoBoro mepexoja BellecTBa M3 AJAPOHHOIO COCTOSHUS B KBapK-TIIOOHHYIO
I1a3My COCTaBJISET OJIHY U3 KIIFOUEBHIX MPo0JieM (PU3UKK BBICOKUX SHEPTUH. DKCTIEPUMEHTAIBHO
npouecc (a3oBoro mepexoja XapakTepusyeTcs yCHIIeHHeM (QUIyKTyaluil mapaMeTpoB
UCCIIETyeMOl CHCTEMBI BOJIM3M TOUYKU OXKHZaeMoro (a3zoBoro nepexoja. B wactnoctu ¢a3oBbrii
nepexo/i KBapK-TJII0OHOM (a3bl K aIpOHHON (pa3e MPUBOIUT K CYIIECTBEHHBIM (IYKTyalUsM B
pacnpeeieHusXx BTOPUYHBIX JacTull [1]. B cBsi3u ¢ 3TUM ObUIM TPOBEACHBI UCCIICTOBAHMS TIO
MOKMCKY OCOOEHHOCTEH pacnpeieneHus] BTOpUYHBIX YacTull. J{ns aHanu3a ObUIM KCIIOJIb30BAHbI
IKCIIEPUMEHTAIBHBIC TaHHBIC B3AUMOJACUCTBHIA SiACP CEPBI C sapaMu GoTodmMyiabcuu S+Em npu
suepruu 200 A-I'5B [2]. B pe3ynbrate ananuza oOHapy>K€HO aHOMAJIbHO BBICOKOE KOJIMYECTBO
COOBITHIA TIOJTHOTO pa3pylICHHUs sipa CHapsga B HEYNPYrux B3aumMojaeucTBusx S+EmM.
Habmrotaercst KoppITOOOpa3HOE pacnpeiesieHre ¢ YBETUYSHHBIM YHCIIOM COOBITHIT B 00J1aCTH KaK
MaJibIX, TaK U OOJIBIITUX 3HAUYCHUN YHCIIa MPOB3aUMO/ICHCTBOBABIIMX ITPOTOHOB sijipa cCHapsaa Ng-.
[Tpu 3TOM, ecnu B 00JaCTH MaJIbIX 3HAYEHUI Ny’ YBEIMUEHUE BEPOSITHOCTU COOBITUI 00BSICHIETCS
CyIlIECTBOBaHUEM Mepudeprueckux B3auMoaeucTBuil. To aHOMaIbHO OO0JIBIIIOE YHCIIO COOBITUH B
o0nactu OONBIINX 3HAYEHUH Ng', KOTOPBIE COOTBETCTBYIOT MOJHOMY Pa3pyIICHUIO HAJETAIOIIETO
sapa, TpeOyeT CIenruatbHOTO PACCMOTPEHHUS.

Ha nepBom 3Tare Mbl poaHAIM3UPOBAIN 3aBUCUMOCTh OT HHEPrUU HAJIETAIOUIETO siapa
Cephl U BBISICHUIIM, YTO B PACIIPEACIICHUH IO YUCIIY MPOB3aMMOJICHCTBOBABIINX MMPOTOHOB Siapa
cHapsaa /i B3aumoeicteuii S+Em 3.7 A 3B, HMKakoro aHoMajabHOTO pOCTa Yyuciaa COOBITUI
IIOJIHOTO pa3pyllICHUs HaJeTalolIero siapa He oOHapyxuBaeTcd. Takum oOpa3oMm, MOsBIEHUE
TaKUX COOBITUN KPUTHUECKU 3aBUCHUT OT SHEPTUU MEPBUYHOTO SJIpa.

s TnoOHMMaHHS OTIMYUTENBHBIX OCOOEHHOCTEH COOBITUH IOJHOTO pa3pyllieHus
HaJIETAIOUIEro siJipa Cepbl Mbl NMPOBEIM CPABHUTEIBHBIM AHAIN3 PaCHpEeAesICHU BTOPUYHBIX
YacTHIL B COOBITHSX € Ng'< 14 n ng-> 15.

[IpoBeneHHBIE CpaBHEHUSI MO0 MHOXKECTBEHHOCTH JIMHEBBIX YACTHUIL Ns, MHOKECTBEHHOCTH
dbparmeHTOB siapa MutieHu Ny ¥ cpeTHUX MICeBIOOBICTPOTHBIX paclpeaeNeHII TUBHEBBIX YaCTHUI]
KPUTHYECKH OTJIMYAIOTCS IPYT OT Apyra. Pacnpenenenue mo MHOKECTBEHHOCTH JIMHEBBIX YACTHUIL
JUIsE COOBITUH Ng' < 14 CKOHIEHTPUPOBAHBI B OOJACTH MaJbIX 3HaueHUH. MHOXKECTBEHHOCTh
coObITHii ¢ Ng'> 15 B 5 pa3 Bol1IE.

KonnuectBo (parMeHTOB spa MUIIEHH B OOJBIIMHCTBE COOBITHIl ¢ Ng' > 15 Gonbiie
BoChbMH. Takum 00pa3oM, B OCHOBHOM TaKue€ COOBITHS MOSBISIOTCS BO B3aUMOACHCTBHSIX CEPBI C
TSOKETBIME siipaMu (poTosMylibeun. B To ke BpeMs, HEOOXOAMMO OTMETUTh, YTO B COOBITHSX C
Ng' < 14 mpucyTCTBYET JAOBOJBHO OOJBINAS YaCTh B3aMMOJICHCTBHI CEpPhI C TSHKEIBIMU SIPAMU
dboToomynbcuu. Takum 00pa3oM, B JaHHOM CIIy4ae HET >KECTKOTO pa3JelieHUs TUHAMUKH
pa3BUTHS IIpoliecca B3aUMOACHCTBUS M0 MapaMeTPy ACUMMETPHUH B3aUMOJICHCTBYIOIIUX SIIED.

Cpennee 1ceBIOOBICTPOTHOE paCIpe/ieNIeHHe JMBHEBBIX YACTHI[ B COOBITHUSX € Ng' > 15
XapaKTepu3yeTcsl Y3KUM MUKOM B OOJIACTH MallbIX 3HAYEHHH CpelHed MCEeBIOOBICTPOTHI <1>.
Jucnepcus pacrpeneneHus B JaHHOM cliydae B 2.5 pa3a MeHbIIIe, 4eM AJis COOBITHI ¢ Ng < 14.

[1] E. Shuryak Strongly coupled quark-gluon plasma in heavy ion collisions // Reviews of
Mod. Phys. 89, 035001, 2017

[2] M.1. Adamovich et al. Rapidity densities and their fluctuations in central 200 AGeV *2S
interactions with Au and Ag, Br nuclei EMUOL1 collaboration // Phys. Lett. B. — 1989. —Vol. 227.
—P.285-290.
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METOABI HCCJIEJOBAHUA I'AJIO CTPYKTYP JIETKUX ALEP
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3a HECKOJIBKO IOCIIETHUX JIET YYCHBIC BCErO MUpPa aKTUBHO M3YYaIOT TEMY I'ajio CTPYKTYp Y
JIETKUX sijiep. B0 BhIMyIIeHO 00JIBIIOE KOJIMYECTBO paOOT B KOTOPBIX 00CYKIAINCH PE3YIIbTAThI
uccienoBanuii. B kadectBe ogHoro u3 ycmemnbsix npumenennii RNB (Radioactive Nuclear
beams), 310 TO 4TO OBLIM OOHAPYKEHBI IK30THUECKHE CTPYKTYPHI sI/IEp, TAKHE KaK HEHTPOHHBIC
rano u ckuH 3¢p¢ext. TepMuH «HEHTPOHHOE Tan0» OMHCHIBACT M30BITOK HEUTPOHOB B sIpe,
KOTOPBII HAKAIUTMBACTCS TaK, YTO IUIOTHOCTh THX YaCTHIl 3HAYUTEIHHO MPEBBIIIACT pa3Mephl
KOpa, YTO IPUBOJIUT K MOSBJICHUIO 00JIaKa COCTOALIETO U3 HEHTPOHHOW MaTepPHH.

[Tocnennue uccnenopanus Ha ocHoBe RIB (Radioactive Ion Beam) oTKkpbLiIu BO3MOXKHOCTH
JETATBHOTO U3yueHUs Tano-saep. HoBeie 00bEKTHI OBLIIM CKOHCTPYHUPOBAHBI YTOOBI 00ECIICUUTH
0oJiee BBICOKYIO HHTCHCUBHOCTh ITYYKOB PaJIMOAKTHBHBIX SIJIEP B IIUPOKOM JTHATIA30HE YHEPTHUH.
B HenmanekoM mpomioM TOJNBKO BTOPWUYHBIE JIy9d CHapsjga (parMeHTanuu ObUTHM HCTOYHUKOM
NPOM3BOJICTBA TaJl0 SJIEP, KOTOPHIC HCIIOJIB30BAIMCh B HCCICIOBAHUAX PEAKIMU. 3aTeM, ¢
YIAY4YIIEHHEM YCKOPUTEIbHOW TEXHUKH BBICOKOKAYECTBEHHBIC HHM3KOIHEPIeTUYECKHE ITyYKU
CTaJIM JIOCTYITHBIMHU JUUTSI U3YYCHHSI PEaKIMii mepeiadn Ut OOJIBIIOT0 KOJIMYECTBA SAep AaIeKhX
OT JOJIMHBI CTaOUIBHOCTH.

Ha naHHBII MOMEHT Ui WCCIICIOBAHHS «IK30THYCCKUX» SIJIEP HUCIOIB3YIOTCS TaKue
METO/bI, KaK:

e lI3Mepenus onepeyHoro ceueHus B3aumoaeincTaus (o1) [1]

e lI3MepeHus OMepeyHoro ceyenus peakuuu (or) [2,3,]

e l3Mepenue nmonepevyHoro ceueHus 3apsaa (occ) [4]

e Mo/ieiib HEeYIpyroro pamyHoro paccestaus [5,6,7]

e MeTo/1 aCHMIITOTHYECKIX HOPMHPOBOYHBIX K03 duimeHToB [8]

e MoauduimpoBanHas TudpakioHHas Mo jens [9]
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JIMATHOCTHUKA U TEPATIUS 3ABOJIEBAHUM IIUTOBUIHOM KEJIE3bI
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PykoBoauTenb: 1.M.H., 1.0. mpodeccopa XKanmykam Y.K.

B 1936 rony Kapn Komnton, mpe3uaeHT MaccauyceTcKoro TeXHOJIOTMYECKOro MHCTUTYTA
IPOBEJI COBMECTHOE HCCIEIOBAHKE, KOTOPOE MPUBEIO K MOJYyYCHHIO HEOOJBIINX KOJIUYECTB
KOPOTKOKMBYILETO pagroakTHBHOTO Hoxa (281, mepuon momypacnana-25 mun). [lepponadansHoe
HaMEpPEeHHE COCTOSIIO B TOM, YTOOBI MCTIOIB30BATh €T0 JJISl IMATHOCTUKU U JICUCHHS 3a00JIeBaHUI
IIUTOBUHON KeJe3bl, HO JUIsl TOTr0, YTOOBI MCCIIE0BATh OCHOBHYIO (PM3UOJIOTHIO, UX MEpBast
paboTa ObUTa BBIIOJIHEHA Y KPOJIMKOB U OIyOJMKoBaHa B 1938 romy. ITo SICHO MOKa3aio, 4To
paZOaKTUBHBIN 1O U30UpaTEeNbHO U CTPACTHO BOCIIPUHUMAJICS IIUTOBUAHOM skene30i[1].

Hecmotpss Ha TO, 4ro K KOHIY BOHHBI B 1945 romy 5(QQeKTHBHOCTD JeYeHHS
pPaJUHYKJIMIaMU TUTIEPTUPEO03a He OblIa IMUPOKO MPUHATA, OTYACTH IOTOMY, YTO PAUOAKTHUBHBIN
fon ocraBaics B JAeHIMTE, a OTYACTH MOTOMY, YTO ObUIa M300peTeHa Apyras MEIHIIMHCKAs
Tepanusi Al JICYCHUs TUIEPTHUPEO3a, aHTUTUPEOUAHBIX mpernaparoB. Oanako kK 1946 romy
paavoNon, TONYYEHHBI U3 JAENeHHUs, CTajl JIETKOJOCTYIHBIM Kak IOOOYHBIM NPOAYKT
ManxasrreHckoro nmpoekra B Oyk-Pupk , mrar TenHeccu ; COTHH NAIlMEHTOB JICYUITUCH B TEUCHUE
HECKOJIBKUX JIET, KaK MpU THIEPTUPEO3e, TaK U MpPU pake IUTOBUAHOMN >kene3bl .Torna Obuio
IOPUHITO HOBOE JIEYEHHE, OCHOBAaHHOE Ha (PU3UOJIOTUYECKOM MPUMEHEHHH pPaJnOH30TOMNa
ronal2].

[Torpebnenne HEIOCTATOYHOIO  KOJMYECTBA HoJa BBI3BIBACT  HOAO0JAehUIIUTHBIC
3a0oyieBaHusl , KOTOpbIE OTHOCATCA K Haubojee pacHpOCTPAHEHHBIM HEMH(PEKINOHHBIM
3a0oneBaHusM uyenoBeka. KazaxcTaH pacrlolio)kKeH OdYeHb MJalieko OT OKeaHa-OCHOBHOTO
MCTOYHHKA WO, CJIeIOBATEIHLHO TT0YBA, PACTUTEIBHBIN MUDP U )KUBOTHBIM MUP OOEIHEHBI STUM
MHUKPO3JIEMEHTOM, U HEJOCTATOYHOE €r0 MOCTYIUICHUE SIBJIAETCSI OCHOBHOW MPUYUHON Pa3BUTHUS
3a00JI€BaHU IIUTOBUIHOM KEJIE3bl, MTPUBOASIINX K TSKEIBIM MOCIEACTBUAM[3]. DTO mMOOYyIMII0
aBTOpa K UCCIICIOBAHUIO TaHHOM MPOOIEMBI.

YuuThiBas 1aHHbIE (PAKTHI ¥ aHAJIU3 U3 MUPOBOM 0a3bl JAHHBIX M0 AKTYAIHLHOCTH TTPOOITIEMBI
TUATHOCTHKU W Tepanmuu 3a00JeBaHUIl IIUTOBUAHON >Kene3bl ObUIM CHENaHbl  BBIBOABI U
MPEJJI0AKEHBI METO/IBI JUISl PEIIEHUs] TOCTAaBIEHHBIX 3ajad 0 JaHHOU pobiieme.

PesynbTarhl naHHOM paboThI OKA3aIH, YTO TaKOE OOJIBIIOE KOTUIECTBO METO0B O3HAYAET
OTCYTCTBHE €IMHCTBEHHO IIPABWJILHOTO, YTO YKa3bIBA€T HAa aKTyaJbHOCTh JIaHHOM IPOOJIEMbI BO
BCEM MUpE.
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OkcrnepTel BeemupHo#t opranuzarnuu 3apaBooxpanenus (BO3) mpunuii K BBIBOIY, 4TO
PaioH, B OCHOBHOM M30TOMN 222RN, SBISeTCA BTOPOM 110 3HAYUMOCTH MOCIE KYpPeHHs IPHYHHOI
paka JIeTKMX BO MHOTMX cTpaHax. TouHee, 3TOT ra3 0e3 [[BeTa U 3amaxa sBJIIeTCs IPUUNHON pakKa
nerkux B 3-14% ciydaeB B KaKJOW OTIENBbHON CTpaHE, B 3aBUCUMOCTH OT CPEAHETO YpPOBHS
KOHIIGHTpalluU paJoHa Ha Teppuropusix. [Ipuuem, cormacHO NpoOBEIEHHBIM MCCIENOBAHUAM, K
OHKOJIOTUYECKUM MaTOJOTHSIM JIETKUX 3a4acTylO MPUBOJAST HE BHICOKHE KOHILIEHTPALUU PaJIOHA B
JIOMax, a CpeHHUE HJIM YMEPEHHbIE €ro KOHIEHTpauuu. YeM HUKe KOHIIEHTpalLus pajoHa B I0Me,
TEM HUXE PUCKH JJIs 3[0pOBbs JIoei. BnusHue panoHa emie He 10 KOHIIA M3YYEHO U 3TO
ABIISIETCS aKTyaJIbHOM MPoOIeMOH.

Ka3axcTaH — 9TO perroH He COBCEM OJIarONpUATHBIH ¢ TOUKH 3peHHs aKTHBHOCTH 22°RNn. D10
celicCMOaKTUBHbIE 30HBI Ha I0T€, TOPHbIE TEPPUTOPUH, aKTHBHAs LIaXTHAs pa3padoTKa OOrarbix
3aJIeKeH MOJIE3HBIX MCKOMAEMbIX, B 0COOCHHOCTH YTJIsl, IIBETHBIX METAIOB U ypaHa. Y IeibHas
MOIIHOCTb aKTUBHOCTH PaJIOHa, TO €CTh YHCIJIO aKTOB pacrajia B eAMHULE 00beMa 3a OJIHY CEKYHY
bx/(1*cex), B cpeanem Beime obmiemupoBoro ¢ona B 3-4 pasa [1]. Uro moxmrankuBaeT Ha
UCCIIeIoBaHUs B 00JacTH pajioHOBOM Oe3omacHOCTH. B paguanMoHHON OMAacHOCTH KHJIUILL
JOMHHHPYET BKIa 22?RN, S)MAHUPYIOMIEr0 M3 MOYBBI M KOPEHHBIX MOPOJI. B IIPOM3BOICTBEHHBIX
Y KUJIBIX TIOMEIIEHUSX BKJIAJ] CTPOUTENIBHBIX MaTEPUAIOB TAK)KE MOXKET UMETh Ba)KHOE 3HAUCHHE,
TaK KaK OH sIBJISICTCS allb(ha-u3mydaTesieM, ¢ MeproIoM morypacmaza 3.82 CyToK, a ero Jo4epHue
IPOAYKTHI pacnajia — TshKeJble MeTaJlIbl, BIUIOTh 10 CBUHLIA.

Panon HakannmuBaeTcs, B OCHOBHOM, B IIJIOXO BEHTWJIMPYEMBIX 3/IaHUSAX U IOMEUIEHUsX [2],
0COOEHHO B OCEHHE-3MMHUM XOJIOAHBIM ce30H. DTOT 3¢ (eKT U cTajl OCHOBHOW MJeel NaHHOH
paboThl. A NMEHHO B 3aMKHYTBIX TTOMEUIEHUSIX NaplMaIbHOE JaBJICHHE BIPAaBHUBACTCS 10 BCEM
TakaM, YTO HapyllaeT M3BECTHYI0 OapoMETpUYECKyl0 3aKOHOMEpPHOCTh. MeToauka
AKCIEPUMEHTA SIBWIMCh H3MEPEHMs] aKTHBHOCTH pajoHa Mo ATakaM DU3HKO-TEXHUYECKOTO
¢dakynprera KazHY nmenun anp-®apabu ¢ momouipio MepeHOCHbIX alb(ha-pagluoMeTpoB, THIIA
PAMOH-02. B pe3ynbTaTe u3MepeHui noiaydyaercs cucteMaTiueckast Kpyupas pocrta pajosa [3].

PesynbpTarsl JaHHOH pabOTHI MOKa3aJIy, YTO 3aBUCUMOCTb aKTUBHOCTH PaJIOHA 1O 3Ta)kaM
[0 MEpPEe YBEIMYEHHUS BBICOTHI CYIIECTBEHHO OTJIMYAIOTCS OT OOLIEM3BECTHON OapoMeTpuiecKon
3aBHCUMOCTH B OTKpBITOI aTtmocdepe. DTO MOIHOCTbIO COOTBETCTBYET I'a30JMHAMUYECKOMY
3aKOHY pacHpeleNeHus NaplLUaJbHOrO JaBJIEHHUsS Ta30B, KOTOPOE OJIMHAKOBO II0 BCEMY
3aMKHYTOMY F€pMETHYHOMY 00BbeMY. DTOT HEOKUIAHHBIM pe3yabTaT CTABUT CEPbE3HBIE BOIPOCHI
K YCOBEpIICHCTBOBAHUIO CHCTEMBI BEHTUJISILIUH, UTO SIBJISETCS OJIHUM U3 HEOOXOIUMBIX YCIOBUI
Juis 6€3011acHOM paboTHl COTPYTHUKOB.
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CY-METAH KPUOKOHAEHCATTAPBIHBIH YJIAIPJIEPIH UK-
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Feumeivu sxerexmrici: AnauspoB AGypaxman Y anueBud

byrinri Tanna Taburu ras KiaTparTapbl Ka30anbl OTBIHHBIH MYMKIH KO31 PETIHAE €peKIIe
Hazapra ue. OpPTYpJi FBUIBIMH Ke3KapacTap MeEH OaralIbIK-KOpPCETKIITep OOMBIHINA Ta3/bl
KJIaTpaTTap/arbl KeMipcylapblH Kopiapbl OapiiaHfaH TaOWFW Tras/iblH KOPbIHAH achlll TYCTI.
Mertan runpatsl T€HI3 TYHFHBIFBIHIA, €piMeC MY3IbIKTap TyOeriHae kesmecenmi. TeHi3ne MeTaH
TUAPATBIHBIH ~ TYPaKTBUIBIFBI  CYABIH TaOWfu KabaTbl MEH TE€OTEePMUSUIBIK TPaJUEHT
TEMIIEPaTypachIMEeH aHbIKTaNnaabl. COHABIKTAH OYJI dKYMBICTA YJHEPTCTUKAIIBIK OTHIHHBIH TaFbI J1a
Oip Oanmama ke31 OOJIBIIT KEJIETIH METaH KJIaTpaTTapbl Kapasibl.

CH4+H20 xocmaceiHbIH KpHOKOHAEHCATTApbIHBIH MK -criekTpoMeTpItik 3epTTey KernTereH
TEeXHHKA cajalapblHAa ©3€KTI MaceleNepAl MIelyre MYMKIHIIK OepeTiH MaHbI3Ibl YpIic.
CH,7H,0.

FouibiMu  3epTTeMe HOTHIKECIHAE METaH KIIATPAaTTapbIHBIH EpeKIIeTiKTepl MbIHaaal
CHIIaTKa Me 0OJI/Ibl: YIKeH MEHIIIKTI JKaHy JKbUTybI Oap - MyHaiiaa oprama 40 MJ[x/kr Gonranaa,
metanaa 50 M/x/kr 6onaab, CHa+H20 pecypcrapeinbiy 6aranbirsl 2500-20000 TpiH.Ky0.M,
CaJTBICTBIPMAJTBI TYPJI€ KOHBEHIIMOHAJIBI T'a3 PECYPCHIHBIH OarambIk aeHrei 250-450 TpiH.Ky0.M,
M2 ruzpar siasiparasga 160 M Ta3 GeuiHei, OyJ1 MYMKIHIIKTI TackIManaay Ke3iHae TUIMII, opi
aPTHIK HIBIFBIHCHI3 OOJIBIN TaOBLIAIbI.

Mertan Kocmacekl JKOHE MeETaH KPHOKOHJIEHCATTapbIHBIH Jkyka yumipaepin WK-
CHEKTPOMETPIIIK 3epTTey Ke3iHJIeri TeMmeparypaiblK auamna3zoH kepcerkimi 16-36 K OGonmsl
Kounencamnus KpicbiMbl P=1,0x107 TOpp, a1 YATUIep KaJIbIHIBIFBI 1-5 MKM Kypaael. MertaH
KPUOKOH/ICHCATTAPBIHBIH JAeQOopMaIHsUIBIK TepOemic KYThUTYy KOJaKTaphl MEH KaTThl KYHAETi
MeTaHJarel o-f (a3anblK aysicynap apachblHIarbl OalaHBIC OpPHATHUIABL. Byl meraH MeH cy
MOJIeKyJIaapbIHbIH ©3apa ocepiiecyepiHiH OenceHIuIiriH kepceTrei. Ky Ty sKoJaFbIHBIH OPbIH
6acy MHHAMYMBI Ta3a METAHMEH CaIBICTRIPFAH/IA; Ta3a MeTaH YIIiH vm=1300 cM™, an Kocna yrin
vn=1306 cm! Gomyel MeTaH KaaTpaTTapblHbIH Taiina GojdybiMeH Oaitnambictel. 27-32 K
WHTEpBaJAa YJIIpAEri OOJBIN >KaTKaH YpAiC Oy YIAipae KIacTepiiepAiH KalbITaCybIHBIH
YKAJIFACchl EKEeHIH JIONETICH OTBIPHII, KJIACTEPIIK YAT1/Ie KYPhUIBIMABIK ©3repiCTepAiH TEPMUSIIBIK
Oarjap aFaHbIH aHBIKTAM I
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N 8. — P. 4003-4009.

2. ManakoB A.lIO., Ckub6a C.C. Hcnosnp3oBaHue KJIAaTPaTHBIX COCIMHEHMN IS XpaHEHUs
BostopoJia // Poccuiickuit xumuueckuit sxypHai. — 2006. — T. 50. — Ne6. — C. 73-82.

3. I'pomoBeix C. A. UccnenoBanume u pa3paboOTKa TEXHOJIOTHH CTPOUTEIHCTBA CKBAKUH B
yCIOBHUAX TuapaTooOpa3oBaHus (Ha mpumepe MectopoxaeHuil KpacHosipckoro kpas):
ABTOpedepaT 1uccepTaluy Ha COMCKaHUE YUYEHOM cTeneHH KaH/d. TeXH. HayK. — Tromens, 2005.
—2lec.
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®YHJIAMEHTAJIBHOE UCCJIEJIOBAHUE IIOTOKA IJIOCKO
MOJYOI'PAHUYEHHOM CTPYHA

HocnonoB A.I'., Kanraesa ['.H., KasHY um. anp-®apadu,
Kanraesa M.H., YauBepcurer Hapxo3
Hayunsrit pykoBonutens: K.¢.-M.H. Mcataes M.C.

3azayn O MOJIyOIPaHUYEHHBIX CTPYAX HAXOJAT WIMPOKOE NPUMEHEHHE B Pa3IMYHBIX
00J1aCTSAX TEXHUKU: B BEHTHJIALMOHHBIX, TONOYHBIX, EYHBIX YCTPOHCTBAX, B METAJULyprHH, B
HEKOTOPBIX XMMHUYECKUX Ipoleccax. 3a IMOCIEIHEE BPEMs HCCIIEIOBAaHUE I1OJyOTPAHUYEHHBIX
CTpy# nproOpeTaeT 00JIbIIOe 3HAYEHHE B CBSI3U C 3aJjaueil OXJIaKIeHUs PaKeT U JIBUTaTellel Ipu
BBICOKMX CKOpOCTsiX. IIpy 3TOM OYeHb BaKHBIM SIBJISETCS HCCIENOBAHUE TYpOYJIEHTHBIX
NOJYyOTPAaHWYEHHBIX CTPYH, TaKk Kak TypOyJeHTHOe JBH)XKEGHUE SBJseTcs Hauboiee
pacrpocTpaHEHHBIM B TeXHUKE. B HacTosiee BpeMsi O0JIbIIOE MPAKTHYECKOE U TEOPETHUECKOE
3HAYeHUEe INPUOOpETaeT HUCCIEAOBaHHE 3aKOHOMEPHOCTEH IOJYOrpaHUYEHHBIX CTpYH,
pacIpoCTpaHSOIUXCs BJI0JIb TBEP10i moBepXHOCTU. [losyorpannuenHas ctpys oopasyercs npu
VCTCUYECHUN BSA3KOM JKUAKOCTH U PAaCHpPOCTPAHEHHUU €€ BJOJb TBEPAOH IIOBEPXHOCTH B
HEOTPAaHUYEHHOM CpeJie, 3aII0JTHEHHOW HETIOABUKHOM KUIKOCTBIO.

DOKCIIepUMEHTAIbHOE  HUCCIieloBaHHe ObLIO TPOBEACHO B JjabopaTopuu mpodiieM
TerIoMaccoreperoca (pu3nko-rexanueckoro gakynprera KasHY um. anp-Dapadu.llens padboTs
3aKJII04ajach B MOAPOOHOM M CHUCTEMAaTHYECKOM MCCIECIOBAHUU PA3JIMYHBIX CKOPOCTEH MO
IUIOCKOM  TMOJYOTPAaHUYEHHOW  CTpyH  .OKCIIEPUMEHTAIbHOE  HCCIEJOBaHUE  IUIOCKOU
IIOJIyOTPAaHUYEHHON CTPYH NPOBOAMIIOCH U Pa3JIM4YHBIX 3HAYCHMH HAYaJbHOM CKOPOCTH
ucreyeHus. M3MmepeHnss NMpomoiabHOM KOMIIOHEHTBI CKOPOCTH IPOM3BOAWIMCH HA Pa3IMYHBIX
paccTosHUsAX X OT ucrouHuka.Hamu Obutm mosyueHsl NpoQuiaM CKOPOCTH B Pa3IMYHbBIX
MOTIEPEYHBIX CEUSHHSIX CTpyH cooTBeTcTBeHHO st U = 15 M/cexk m U = 200 m/cek. JlanHble
MCCJIEJOBAHMSI I0KA3BIBAOT:

a) Hamwnuue yHuBepcambHbIX PodUIIEH CKOPOCTH IS TIIOCKOW TTOJyOTPaHUYEHHOM CTPYH;
b) OnmuHakoOBOCTH XapakTepa H3MEHEHHs OTHOLICHHS MAKCHMAITbHOM CKOPOCTH B CEUCHHHU U

CKOPOCTH Ha BBIXOJI€ 110 JUINHE IIJIACTUHBI,

C) VYCTaHOBJIEHO, YTO TMEPeXoJ OT JaMHHApPHOW (OpPMBI TedeHHsS K TypOYJICHTHYIO B

MOTPAHUYHOM CJIO€ B Auamna3zoHe unceln Peitnonbaca ot 1,5 -10* mo 2-10° MIPOUCXOAUT Ha

paccrosHuu 7 - 10 kanuOpoB OT coruia.

[lonydyeHHble JaHHBIE CBHUAETENBCTBYIOT O HENPEPBIBHOM JedopMaluyd CKOPOCTHOIO
npodwis CTpyU: C YBEJIMYEHHEM PAcCTOSIHUS X OT MCTOYHMKA MpPOQMIIb CKOPOCTH Bce Ooiee
“crimaxkuBaercs’ W pacuiupsiercsa. B KaXaoM ceueHHHU ¢ YBEIMUEHUEM PACCTOSIHUSI Y OT CTEHKH
CKOpPOCTh BO3pPAcTaeT OT HYJs Ha CTeHKe (MpWIMIaHKUE) 10 MAaKCUMAJIbHOTO 3HA4YEeHHUs, a 3aTeM
CHOBa Ta/Ia€T U CTAHOBUTCSI PAaBHOM HYJIIO HA HEKOTOPOM paccTosiHuu oT Hee. [Ipu nepexone ot
CEUYEHUs K CEYEHHIO BHM3 II0 TOTOKY MAaKCHMyM CKOpPOCTH OTOABHUIaeTcsi OT CTeHKH. U3
MOJIYYEHHBIX JIaHHBIX BU/IHO, YTO C YBEIMUEHUEM PACCTOSHUS MaKCUMallbHasi CKOPOCTh YOBIBAET.
Bce Toukn, HE3aBUCUMO OT CEUEHUSI U CKOPOCTH UCTEUYEHHs, JIeKaT BOJIM3U OJHOM KPUBOM, YTO
CBUJIETENLCTBYET 00 aBTOMOJIEIBHOCTH TeueHus. Hamm skcneprMeHTanbHble JaHHbIE XOPOIIO
COIJIaCYIOTCSl C PacUYeTHBIMU KpPUBBIMM AKaTHOBa. B Takux cTpysx HaumOOJbIIMHA HHTEpec
MpeJICTaBIsIeT MPUCTEHOUHAsi 00JIacTh TEYEHMsI OT MakCUMyMa /10 cTeHKU. [loaToMy ans 3Toit
00J1acTH TEYEHUs CpaBHEHHE H3MEPEHHOro MpOo(UIs CKOPOCTH C TEOPETHUYECKHMM XOPOIIO
COTJIACYIOTCS C pe3y/IbTaTaMU HKCIIEPUMEHTAIBHOIO NCCIIEeI0OBAaHUS.

Jlutepatypf

1. Ao6pamosuu I'.H., I'mpmosuu T.A., Kpamenunaukos C.1O. u np. Teopust TypOyneHTHBIX
cTpy#. - M: 2004. - 720 c.

2. KpamenunnukoB C.}O., Poransckas E.I'. Pacnpoctpanenue ctpyil U3 npsiMoyrojabHbIX
corres, cBOOOTHBIX U BOJM3H dKkpaHa // M3B. MXKT'. - 2002. Ne 4. - C.39 - 48.
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IKOJIOTI'O-OKOHOMMNYECKOE OBOCHOBAHUE PEAJIM3ALINN
IHEPI'OCBEPEIAIOINNX CUCTEM HA ITPEAIIPUATUAX PK
(Ha npumepe KbI3pU10pIMHCKOTO CTEKOJIBHOT'O 3aB0J1A)

Kammaraii /I.H. KasHY um.anp-®apadbu, Anmartsl

Hayunsiii pykoBoaurens: 1.X.H., Maxpenosa H.P.

OHeprocoepekeHre — 3T0 KOMIUIEKC Mep M0 peau3alii OpraHUu3aliOHHbIX, IPAaBOBBIX,
TEXHUYECKHUX, SKOHOMUYECKHUX M MHBIX MEp, HalpaBlIeHHBIX Ha 3((eKkTuBHOE (paroHAIBHOE)
UCIIOJIb30BaHUE TOIUIMBHO-IHEPI€THYECKUX PECYPCOB U HAa BOBJIEUEHHE B X031 CTBEHHbII 000pOT
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH.

OCHOBHBIE HaNpaBJIEHUs YIHEPrOCOEPEKEHUS: MT0JIE3HOE UCIIOJIb30BAHUE YHEPTETUUECKUX
[OTepb; MOJIEpHHU3AIMS O0OpYIOBaHMUA C LENbI0 YMEHBUICHHS TOTEph; HWHTEHCHUBHOE
SHeprocoepeKeHue.

B sHeprocoepexxeHny mpeanpusTHs MOKHO BBIACTHUTD 2 TpymIbl pemeHuii. Ogna rpymnmna
pelLIeHH HallpaBieHa Ha MOBbIIEHUE 3()()EKTUBHOCTH ONEPALIMOHHOIO YIIPABICHUS PEXUMAMU
HHEProO0ECIIeYCHUsI W DHEPTOMOTPEOICHUS MPEANpUsATHs. Pe3yabTaThl B 3TOM HalpaBICHUU
JOCTUTAIOTCSl 4epe3 pa3BUTHUE CUCTEMbl IUIAHUPOBAHMS HHEProdanaHcoB, pa3pabOTKy
IPOTPECCUBHBIX ~ HOPMAaTHUBOB  JHEPromoTpeOsieHusi,  pa3BUTHE  CHUCTEM  NPHUOOPHOTO
aBTOMATH3UPOBAHHOTO y4eTa, MOTUBALIMIO 3HEProcOepekeHusl.

Jlpyrasi Tpymma HampaBieHa Ha IOHWCK, (POPMHPOBAHUE W PEATH3AIMIO HH)KEHEPHO-
TEXHUYECKHUX U OPraHU3alMOHHBIX MEpONnpusATHil sHeprocoepexenus. Ilouck u popmupoBaHue
MEpOTIPUATHI  SHEProcOEPEIKEHHS]  OCYIIECTBISETCS IPH  TPOBEICHHH SHEPTeTHYECKHX
o0cIieZIoBaHui U HHEProayIUTOB, Pa3paboTKe YIydlIeHUH ONepalluOHHON AEATEIbHOCTH.

OCHOBHBIMH ~ 33Jla4aMH  TPU  NPOCKTHPOBAHWU  CHCTEM  DJIEKTPOCHAOKEHHS
OPOMBIIUICHHBIX  MPEIUpUATHH  SBIAIOTCA:  ONTUMHU3ALUSA  [ApaMEeTpoB  CHCTEMbI
DIIEKTPOCHAOKEHUSI IYTEM pAlMOHAIBHOTO BbIOOpAa HANPSHKEHHWs NHUTAHUS, MPAaBHIbHOE
OlpesieIeHue SJIEKTPUYECKUX Harpy3ok M coOiojeHue TpeboBaHuil Kk OecriepeboiHOCTH
aneKTpocHa0keHus. Taxke OoJbIIoe BHUMaHHUE YACNSIOT BHEAPEHUIO HOBEHIINX TEXHOJIOTHH
aBTOMAaTH3allMM, KOHTPOJII M  YNOPaBICHMs, IO3BOJISIONIMX ONTHMHU3HPOBATH CHUCTEMBbI
HHEProCHA0XKEHHUS, SHEPrONOTPEOJICHUS U MOBBIIAIOUINX YHEProd(h(HEKTUBHOCTh NPEAIPUITHS.
PaccmarpuBaioT TMOKOCTH SHEpreTUYeCKOM CHCTEeMBbI, B LEJIOM, [UIi BO3MOKHOCTH
peopraHu3au TpPOM3BOJCTBA, TPU €ro Mepexoie Ha JPYrod ypOBEHb, ITO3BOJISIONIHIA
HPEINPUATHIO OCTABATHCS KOHKYPEHTHO CIIOCOOHBIM B YCIIOBHSIX COBPEMEHHOTO PHIHKA.

[Tp1 TEXHUKO-IKOHOMHYECKOM pacyeTe ObUIO MPOU3BENEHO CPaBHEHHUE IBYX BapHAHTOB
BHEIIIHET0 JIEKTPOCHA0XKEHHs CTEKOJIIBHOTO 3aB0JIa U OblII 000CHOBAH BBIOOpP ONTHUMAIBHOTO U3
HUX. DKOHOMHYECKas 11eJIeCO00pPa3HOCTh BBIOPAHHOTO BapHaHTa OOYCIOBJIEHA CPAaBHUTEIHHO
HU3KMMH TOJIOBBIMHM H3JepXKKaMH. PacueTsl MoOKa3ajay, 4TO 3aTpauyuMBaeMble CpeJICTBa Ha
CTPOUTENBCTBO TMOJCTAHIIUU JUIsI YHEPrOCHAOKEHHSI CTEKOIBHOTO 3aBojia MOIIHOCThIO 30KkBT,
MOHT@)X M BBOJ| B 9KCIUIyaTalUIo0, C y4E€TOM TUCKOHTUPOBAHHON CTOMMOCTH, OKYIATCS uepe3 5
ner. Taxke, o0oCHOBaH BBIOOp  HEOOXOAMMOIO 3JIEKTPOOOOPYNOBAHUS, H3MEPUTENBbHBIX
npuOOpOB Il KOHTPOJISL U YIPaBIIEHUs] SHEPrOCUCTEMOIN CTEKOJIBHOTO 3aBOJA, MPEAIOKEHbI
MEPOIPUSITHS T10 SIHEPTOCOEPEKEHUIO.

Jlureparypa:

Konecuukos, A. M. DHeprocOepexeHre B MPOMBIIUIEHHBIX ¥ KOMMYHAJIBHBIX MPEANPUATHUSX:
yuebHoe nocodue / A. 1. Konecuukos, M. H. ®&nopos, F0. M. Bapdonomees. — M.: UHOPA-M,
2010. - 124 c.

DHeprocoepekeHne U DHEPreTUYECKU MEHEKMEHT: ydel. mocoOue»/A.A. AHAPUKUEBCKUH,
B.A. BonoauH. 2-e u3a., ucnp. Mu.: Beir. mk., 2005. 294 c.

ISO 50001:2011 Energy management systems — Requirements with guidance for use (Cuctemsl
SHEproMeHePKMeHTa — TpeOoBaHus C pyKOBOJCTBOM I10 HCNOIb30BaHMI0), OT 15.06.2011 r.
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OHEPTUSA YHEMJEYIII IHAM/JIAP
Myxambetus A., C.[1. AcenusipoB arbianarsl Kas¥ MY
Froutbivu sxerexurici: Unbsicosa I.O.

DOHeproTanmelUIblK 0i3€ FaHa eMec aneMie TyblHAaranel Oipa3 Oomnabl. JKep acTbl-
ycTiHaeri kaz0a OaibIKTapabIH Oip KYHI CapKbLIATBIHIBIFBI aKUKAT. OCBIHBI TYCIHT€H IIET eIIeP
JKEJJICH, KYHHCH, CyJaH JJIGKTp OHIIpyai, Oallama KyaT Ke3JepiH i3Jieyre KoIluTi. «JIeKTP
JHEPIUSICHIH» 0apJbIK Kepae Oipaell yHemaeyre THicmi3. Ap3aH JHEPrUsiHbIH CapKbLIa
O0acTaraHABIKTAH JHEPTUs YHEMICYII [IaMJaap KOJJIAHBIN AJIEKTP SHEPTHsCHIHA a3 TeJerimis
Kejice, KONl YHemjey Kepek. Tomac AiBa DIHMCOHHBIH KBI3JBIPY IIaMbl Kazipre IaeiiH
KosaanbicTa, oublH [TOK-i 3400°K TEMIIepaTypara )KETKeHe FaHa ©31HIH MakcuMaIabl MoH1 15%
6omanel. TemmepaTypaHbl KkoTepreH cailbiH OHbIH [IOK-1 ne apTansl, Gipak OHBIH YKapamIbLIbIK
Mep3imi azasbl. Kel3abIpy IIaMIapbIiHbIH Ja Taiganany OpHbIHA OaiTaHBICThI IAMHBIH CHIPTKbI
KOJI0achl, 1IIKI Ta3ablK OpTachl, KbI3ABIPY JAceHecl ne Typuime Oonanel. Kasipri kesge Oy
HIaMIapAbIH OPHBIHA THIMJIUTIT] )KOFaphl, SHEPrUsAYHEM YTl mIamMIap KeJii.

Ouepeus ynemoeywi wamoapoviy mypaepi: 1. Tanorenai mampaap: Dueprus ke3in 30-
50%-ra neiiin yHemzaeyre MyMKiHAiK Oepeni. XKapamubuibik mep3imi — 3000 carar (y3mikci3 125
KyH). 2.JlromuHecteHTTi mamaap.Oueprusa ke3in 80%-Fa neiiH yHemaeyre MYMKIHAIK Oepei.
Kapamupuieik Mep3imi — 20000 carar (833kyH Hemece y3maikci3 2 xbut) 3. YKapeIKIHOATHI
mramap. DHeprus ke3iH 80-90%-ra neiiin yHemeyre MyMKIiHIIK Oepeni. XKapaMIpliblK Mep3imi
50000 carar (2083 xyH, y3IiKCi3 5,5 KbLI).

Duepeus yHemoeyuli wWamubly apmulKUbLIbIKMApsbl. DHEPTUSYHEMICYIIl MIaMaap Kbi3y
IaMapbiHa KaparaHaa SHEPTHSIHBI 5 ece a3 )KyMcai1pl. DIIEKTPOIHEPTUSHBI YHEMICY Oy peTTe
80% sxereni.OHeproyHemaey mambl 6000-Han 12000 car. neiiin >KyMbIC iCTEil anajpbl, oy
OYpBIHFBI KAl KBI3ABIPY IIaMIApAbIH KbI3MET Mep3iMiHe Kaparanga 6-15 ece y3ak.
DHeprusyHeMeyll mamMaap KbI3y IIaMIapblHa KaparaHIa >KbUIyAbl OipHele per a3 Oenei.
ConbIMeH KaTap OYJ1 aMaap 3JIeKTPIHEPTHACHIH a3 KyMcaiiibl. Kpl3y maMaapbeiaa SHEPTUsSHBIH
95% mMBIPMIBIKTHIH (CIIUpalb) KbI3ybIHA XKyMcanaabl. Erep ciz «npud mamMbeiHBIHY) 60 BT-FBIH
nalganaHell  KypreH OoJiCaHb3, o7 OCBIHAAW JeHreiaeri xKapblKThl 12 BT-ThIK
SHEPrUSYHEMIEYIIl [IaM apKbUIBl Jla ajla ajachkl3. DHEPrusyHeMIey IamMaapbl TYpi-TYCTi
Temneparypaibl 0ona anajael. OHBI IIAMHBIH Tycl Oenrijeiiai. DHeproyHemaey MaMIapbiHbIH
TYPJI-TYCTI TeMIieparypaiapbl MbiHaHail Oona amazael: 2700 K —xymcak ak xapsik, 4200 K —
KyHA13r1 xKapblk, 6400 K — cankblH aK >kapblK, TYpuai-TycTi Temmeparypa KenBuH OaraHachbl
OOWBIHINIA TPaayC apKbUIbI ejIIeHedl. TeMeH TeMmeparypa TycTepi KbI3bLI PEHKIHE KaKbIH,
JKOFApFBICHl — KOK PEHKIHE >KaKblH. Byl TyThIHylIbIFa O6JIMECIH TYpJI-TYCTI PEHKTEpIMEH
KapBIKTaHBIPYFa MYMKIHJIIK Oepesii. DHeprustiyHeMIeylli amiap TOMEHI1 KepHeyae Ae, TiNTi
180 BT kepemeT kyMbIC icTeimi. Yuemoeciut wamvinviy 60-ka mapma mypi 6ap. Tinmi Kyamol
85 BT meny wamoapowi keute meH ipi oHepracin mekemenepinoe navoaza sxcapamyea 601aovl. To
Ke31H 5 ece YHEM/I1 )KyMcaiiibl, )KyMbIC icTey yakbIThl 20 ece y3ak. bipak, Oy sHeprust yneMaeyuii
mIaMaapAblH Oip YJIKEH KEeMIILUTIri, IIBIHBI i1 ChIHAm OybIMEH TOJTHIPBUIFaH. OpUHE, Ol
HraMaap/abpl KOJIaHFaH I aF3ara oKeNep elIKaH ai 3usHBI )KOK, OipaK 0J1 CBIHATBIH 00JIca Hemece
ICTEH MIBIFBIN KOKBIC JKOIIITHE JTAKTHIPHLUICA, OHJIA IIBIHBICH CHIHBIM, CHIHAM OYbI ayara Tapaiiibl.
CobiHan Oybl KayinTi Yibl 3aTTapAblH KIKTENyiHAE «A» TOOBIHA >KaTajbl, SFHU ©TE€ YIbI 3aT.
DHeprusyHeMACYIll IamMaapAbl YTHIM3AIUs JKacay >KOJNAapbl, OHBIH CBIHFAH KE3JeTi 3USHBI
Typajbl 011y KEpK.

[MTaiimananpinran ogeOueTTep:
1. Kpuctuna Pegenxo. Dueprocoeprmxenue u skonorus. buonorus. [lepsoe centsops, Ne 6, 2011
T.
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IHEPEPABOTKA OITACHBIX OTXO10OB

Curnukos K. K.
Kazaxckuiit HanimonaneHbIil yHUBepcuTeT UMeHH AJlb-Dapabdu, r. Anmartsl
Hayunsiii pyxkoBoautens: Meccepie B. E.

Ha cerogusitunuil 1eHb pocm yuciennocmu Hacenenus Ha IUIaHETE M MHTEHCU(UKaLus
YeJI0OBEUYECKON JIeATENbHOCTH B CBA3M C HAYYHO-TEXHHYECKOM pPEBOJIIOLMEN HEMUHYEMO
IOPUBOAAT K PE3KOMY POCTY aHTPOIOI€HHOro BIIMSHUS Ha NPUPOAY B BHAE BbIOpoca
BCEBO3MOXHBIX OTX0A0B. CONOCTABICHUE AHMPONOZEHHO20 8030€UCMEUs SHAYUMENLHO BblUUE
ediceny PEreHepaliOHHbIE BO3MOKHOCTH IIPUPOJHON CPEBL.

Bo3Hukime mnpoMBIIIICHHbIE W OBITOBBIE OTXOJbl Ha HAYaJIBHOM JTare MpPOXOMASAT
BCEBO3MOXKHYIO COPTUPOBKY Ha MeETaul, CTEKJI0, Oymary, moaumepsl M IUIacTUKU. OJHAKO
CYIIECTBYIOT PsiI OTXOJOB KOTOpBIE HMJEHTH()UIMPOBATH OYEHBb CIOXKHO M omacHo. K Hum
OTHOCATCS MEJUKO-OMOJIOTMYEeCKHE OTXOAbl. B Takux ciydasx 3TOT COCTaB IOJBEpraercs
BCEBO3MOXKHOM TEPMUYECKOMN IepepadoTKe.

K Tepmuueckoii nepepaboTke 0TX010B MOKHO OTHECTH:

o (Cxuranue

e HwuskoremneparypHslii nuposns,

e BricokoremnepaTypHblii TUpOIK3 (IJIa3MEHHAas epepadoTKa).

M3 u3BeCTHBIX CHOCOOOB HAMMEHBIIMH  Bpel  OKpY)Kalolled cpeJe  HAaHOCUT
BBICOKOTEMIIEPATYpHBIM (IJJa3MEHHBIM) MeToJ nepepaboTku o0Tx010B. OCHOBOM J1aHHON
TEXHOJIOTHH SIBJISETCSI TEPMOXUMHUUYECKOE Pa3JI0KEHNE OPraHU4YECKON COCTABIIAIOILEH MaTeprala
OTXO0/10B (BBICOKOTEMIIEpAaTypHBI MHMPOJIM3) 10 AaTOMApHOIO YPOBHA, a HEOpraHudeckas
COCTaBIIAIOLIAs IIPU 3TOM IEPEBOAUTCS B paciljiaB U OcTekioBbIBaeTcsA. [lox BoznaencTBHEM
IUIA3MEHHOTO0 TMOTOKA, T€HEPUPYEMOIrO IUIA3MEHHOM TOpEJKOW- IIa3MOTPOHOM, OTXObI
pasnaratorcs. [IpoBeieHHbIE UCCIIE0OBAaHUS U UCIIBITAHUS TOKa3aJdu BBICOKYIO 3()(PEeKTUBHOCTD
JTAHHOW TE€XHOJIOTMH, JJIs IepepalOTKU OTXOOB Pa3IMYHOIO MPOUCXOKICHHUS.

Takum o00pa3oM, NpPaKTUYECKH BCE OTXOJbl, OOpa3yloIIMecs B pPa3IMYHBIX cdepax
IIPOU3BOJICTBA MOTYT OBITh TIOJIBEPKEHBI IJIA3MEHHOM nepepaboTKe.

BeicokoTemnepaTtypHas nepepaboTKa - 3T0 €IMHCTBEHHAs TapaHTHs YHUUTOXKEHUS B TIEPBYIO
ouepe/lb ONacHEHMMX OHOJIOTUYECKUX, OMOXMMHMYECKHUX, XMMHUYECKHUX [MPOAYKTOB U
CYNEPTOKCUKAHTOB - JMOKCUHOB U IMOKCHHOMOOOHBIX BEIIECTB.

Hcnonb3yemas nureparypa:

1. [eaueix K.E. Tasuduxanms xak meton mnepepabOTKH OTXOJA0B // DHEPrOTEXHOJNOTMH H
pecypcocoepexenue. — 2015. - Ne 2. — C.12-17.

2. Moccr AJL, Capuenko I'.D. Ilna3zmMeHHBIE METOIBI B TEXHOJOTHH NEpepadOTKU OBITOBBIX
otx0110B // TBepasie ObITOBBIE 0TXOMBI. — 2012, - Ne 2. — C. 20-24.

3. Meccepie B.E., Mocca AJL, VYcrumenko A.b. IlnasmenHas  rasudukanus
yriepojcoepxxammx oTxonoB. CoBpeMEeHHas HayKa: MCCIEJOBAaHUS, WJAEU, PE3YJbTaThl,
texHosoruu. — Bemmyck 1 (16). — Auenponerposck: «HITBK Tpuakony, 2015. — C. 195-199.
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POJIb DHTPOITUU B BUOCUCTEMAX
Uucrsaxosa /1., KasHMYumenn C.J[. Achennuspona
Hayunsrii pykoBonutens: Adapacuinosa B.O.

DHTpOMUs 3TO PYHKIUS COCTOSHUS TEPMOTUHAMUYECKON CUCTEMBI, KOTOpAs OMPEaeseT
Mepy HeoOpaTUMOro paccerBaHUs dHepruu. TepmoauHaMUYecKasi SHTPOIUS UCHOIb3YeTCs IS
OTHMCAHUS TEPMUUYECKUX SBICHUN M CBOMCTB TEPMOJAMHAMUYECKOUN cucTeMbl. JlanHas QyHKIIUs
JAeT TMOJIHYI0 U 00OOLIEHHYIO XapaKTePUCTHUKY CUCTEMBbI, KOTOpasi yKa3bIBaeT Kakue MpPOIECCh
BO3MOKHBI B JIAHHBIX YCJIOBUSIX M JO KaKOro mpejeia oHu MOryT uartu. Hapsay c sHTponuein
COCTOSTHUE KUBOM OMOJIOrMYECKON CHUCTEMBbl XapakTEpU3yIOT HEU3MEHHbIE BO BpEMEHU
MaKpOCKOTIMYECKHE BETMYMHBI KaK TEMIIEpaTypa, JaBleHUe, 00bEM.

JKuBoil OpraHu3M — 3TO HHEPreTUYEecKas CHUCTEMA, IJI€ TAaKXKe IEHCTBYIOT 3aKOHBI
TEpMOJMHAMHUKU. B OHocucTeMax IPOTEKarOT pa3Hble SHEPreTHUECKHE IMPOLECCHl (TPaHCIOPT
BEIIECTB, MBIIIEYHOE COKPAILIEHUE U T.JI.), KOTOPbIE MPUBOIAT K U3MEHEHUIO SHTPOIIUU CUCTEMbI
B 1es0oM. Bee mporiecchl npoucxosie B )KMBOM OPraHM3ME MOKHO Pas3fesiuT Ha JBa TUIA:
oOpatumble U HeoOpaTtumbie. OOpaTHMbIE MPOLIECCHl HE BBI3BIBAIOT OCTATOYHBIX M3MEHEHHUH B
OKpYJKaIoIlIeH cpeae, a oOpalleHHe HEOOPaTHMMBIX IIPOLIECCOB BBI3BIBAIOT H3MCHCHHUS B
OKpYKarolllel cpeie B BUAE MOTepU YHEPrUU, 0ObIYHO B BUJE Tera. [Ipu oOpaTuMeix mporeccax
U3MeHeHHe 3HTponuu paBHO Hymo (dS=0), a mpu HeoOpPaTUMBIX MPOIECCaX SHTPOMHS OyaeT
nojoxureapHoi ((dS>0). Yem GoJblle B CHCTEME PACCESIHHON SHEPrMU B BHUJE TEIUIA, TEM
OombIre ee SHTpomHs. Bee mporecchl MPOUCXOISIINE B )KUBBIX OPraHU3MaX HOCST HEOOpaTUMBIH
XapakTep, TO €CTh CONPOBOXKAAKOTCSA YBEIMYEHHUEM HSHTPOIHMH, HE BCS SHEPrusi TPATUTCS Ha
paboTy, Kakasi-TO 4aCTh PacCEUBAETCs B BUJE TEIUIA.

W3meHeHne 3HTPONHUU 3aBUCUT OT IHEPreTUUYECKOTO COMpPSDKEHUs B OMOCHUCTEMAax, OHO
OCYIIECTBIISICTCS TIPU YYaCTUU CTPYKTYPHBIX 3JIEMEHTOB KJIETKH, IPUMEPOM KOTOPBIX SBIISIFOTCS
MPOLIECCHI OKUCTUTENHHOrO (OCPOPHUIUPOBAHUS TIPU YIaCTUU MUTOXOHIPHUSUIBHBIX MeMOpaH. B
XO0Jle ATUX TMPOIECCOB 3a CUET DSHEPruu IepeHoca 3IEKTPOHOB IO JIbIXaTeIbHOW LEnu
ocymiectBisiercsi cuHTe3 MoJekyn ATO (ATO=AJId+P), BblaeneHHas TpU STOM SHEPTUs
UCIIOJIb3YETCS ISl pa3HOM paboTHI.

DHTpONUs — 3TO Mepa YIOPSI0YEHHOCTH CUCTEMBI, OTPAXKarolllasl YaCTh YHEPTUU KOTOPAst
paccesutach B Buje Teruia. TakuM oOpa3oM, 4YeM MEHbLIE MOpsi/iIKa B CUCTEME UM YEM MEHBIIE
TpagueHThl JHEPruH, TeM Oonblie OJHTpomusi dSTOM cucTteMbl. CBsi3b DHTPONHH C
YIOPSA0YEHHOCTBIO CUCTEMBI MOKHO MOKa3aTh ¢ momouibio popmyisl [Inanka-boiasimana

S=k*InW

rae: S- sHTpomus cucteMbl; K — koHctanta bonbiiMana; W — TepMmoauHaMu4ecKas
BEPOSATHOCTb, YUCIIO CIIOCOOOB, KOTOPBIMU JIOCTHTAETCsl TAHHOE COCTOSHUE.

[To O. Ulpenunrepy, npu B3aiiMOJEHCTBUS B OKpYXaroIlei cpeloil cucTtema yepraeTr u3
OKpYKaroIIel CpeJibl MOPSIIOK U TEM CaMbIM MPUBHOCHT B Hee OECTIOPSIIOK.

JILA. bntomeHdenb BBUUCIMI YTO YHNOPSJA0YEHHOCTh YEJIOBEYECKOT0 OpraHu3Ma
npubmu3utenbHo 300 SHTPONMUUHBIX — €AMHUIL. ~ DHTPONUNHAS  €IMHHIIA  H3MEpSeTCs
Kay/(Tpaxyc*Moob).

DHTpOIUS ABISETCS OJJHO3HAUHOM, HEMPEPHIBHON U KOHEUHOU (DYHKIIMEH COCTOSIHHUSL.

Jlureparypa:

1. [gerkos O.B. DHTponuiiHbIi aHanU3 JaHHBIX B (pusuke, Ouonsoruu u rexuuke. CII6.: 13 a-
Bo CIIOI'DTY «JIDTU», 2015. 202 ¢

2. PyOun A.b. Tepmoaunamuka 6uonornyeckux npoueccos. M.:M3n-so MI'Y,1984
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YIHOJIIIEM/I EPKIH AFBIHINAJATBI AJIBICKA ¥YPY K¥YBbBIJIBICBIH 3EPTTEY

AnTaike3sl M.
on-®dapabdbu areiHgarel Kaz¥Y'yY,AnMarel
Feumeivu sxerexi:d.-m.F.K., moneHT . Teneyos

Keugamapik npoduiIbaep/iH YKCACTBIFb COIUIOHBIH KbICKA aFblHA Mapajlieib ©CTiH
OoiibiMmen  X/b=7 kesinme A-maH Toyeincis OenrijeHeni, an y3bIH KarblHa Hapajielb ©CTiH
OOMBIMEH ©CCHMMETPUSIBI arblHFA CHUIIATTHI Ipoduiabaepre aybicambl: A=3 ymin x/b=20 ,
A=11ywin x/b =50, A=16 ywin x/b=70 sxxone A=25,25 yuiin x/b=100. A=11 yurin ®bu1aamMmabK
poUIIBACPIH OISy Ke31HAC OTIENl Y9acKee YIKEH OCTIH OaFbITHIHBIH OOHBIMEH KbUITAMIBIK
npodunbAepiHAe ONApABIH  «epUIiK Topizmec» mimmuaepi Oaiikamambl. Ockl oc OOWBIHIIA
KBUIIAMIBIK POGUITBIACPIHAC A ITapaMeTPiHIH MOHIH apbl Kapal YJIFaUTyMEH MaKCUMYyMJIapAbIH
CaHbI J1a apTajibl, A=16 yIIiH MaKCUMyMJap CaHbl 3-Ke TeH, ajl A=25 yIiH Oy can 5 Kypaiasl.

bapnbik xarnmainmapaa SKkpUIIamMablK mpoduibiiH OacklHa COHWKEC KeNeTiH HYKTenae
©CCHUMMETPHSUIBIK aFbIH 3aHbI OOMBIHIIIA OCTIK KBUIIAMIBIKTHIH KEMYIMEH OIpKeJKire aybICajbl,
MYHJIa SKbUIIAMJBIK MpOQUiIbIepl y KoHE Z OarbITTapblHAAa YKcac. AHBIKTanFaH OipKemKi
eMecCTiKTep ipi MacmTaOThl KYMBIHAAPABIH AMHAMHMKACBIMEH TyciHmipinemi. | SA<3 xkesinge,
OacTankpl y4yackelne TY3UIeTiH ipi MacmTaOThl KyWbIHAAp  ©3/4epiHe ©31 TOop TypiHIe
TYWBIKTaNaAbl. by xarmaiina KyiblHAAap y OCiHIH OOMBIMEH 1, KOHE Z OCiHIH OOWBIMEH Je
opTaIa XbUIIaMIbIK TPOoGHIbAEpiHe eneyii acep eTneiai. A= 10 MoHaepi YIIiH Y3bIH KYHbIHIBIK
KIMIIEICPIIH  KUETTHIH OOWBIMEH TY3UIETIH KO3FaIbIC TYPAKChI3 0OJIaJbl JKOHE COIUIOJAH
KAIIBIKTAYBIMCH  COIUIOHBIH Y3BIHJBIFBI OOWBIHINA Z OCIHIH OOWBIMEH OipHeme KYHBIHJIBIK
cakuHaiapra OemiHynepi MyMKiH. byn jkarmaiia coOruiofaH KalllbIKTayMeH aFbIHHBIH ©TIel
ayMarblHIa Z OCiHIH OOWBIMEH KbUIIaMABIK mpodwmiiHiae OipHeme  MaKCUMyMaap MeH
MUHUMYMJAp TY31Ie/1i.

OKCIEpUMEHTTIK 3€epTTeYyJlepaiH HOTHXKenepl OONBIHIIA anbicKa YpPY KYOBUIBICHIH
TYCIHAIpYyTe dpeKeT kacaiaraH. HoTukenep kepceTin OThIpFaHial, *KbUTAaM/IbIK TpoduiIbaepiHie
naiia 6osaThIH OIpPKENKI €eMECTIKTEep HEri3ri yuackeHiH OachlHa JeiliH cakTanaisl. Erep myHzaaii
npounbAepAiH IIBIFy TaOWFATBIH YJIKEH MAacIITa0Thl KYWBIHAAPABIH JAMHAMUKACBIMEH
OailmaHbICTBIpaThIH Oo0Jica, MYHJAl 1pl KypbUIbIMAApAbIH (Maiifa KyilblHaapra OemiHOeH, ipi
MeJIIepJepiH CaKTalIpl) aca YJIKeH KalIBIKTBIKTapa Aa ©31HIH TYMHYCKAIbUIBIKTAPBIH CaKTal
aJaThIHABIKTAapbIH OOJKayFa 001abl (a1bICKa YPY KYObUIBICHI).

Oneduer:
1. Abpamosuu I'.H., I'mpmioBuu T.A., Kpamenunnukos C.YO. u np. Teopust TypOysIeHTHBIX

ctpyil. U3a. Bropoe nepepad. 1 non. [oa. pen. I'.H.Abpamosuua.-M:1984.-720C.
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UCCJEJOBAHUE MMPOIIECCA ECTECTBEHHOM IIUPKYJIAIIUNA
TEIUVIOHOCHUTEJIAA B MTPOCTEMUIIEM KOHTYPE

Ammxan AK.
Kazaxckuil HalMoHaIbHBINA YHUBEPCUTET UMEHH anb-Dapadbu, AnMaTsl
Hayunsiii pykoBogurens: PhD, crapmmii npenogaBarens bekeraesa M.T.

CyliecTByeT HECKOJIBKO CIOCOO0B 000rpeBa >Kuiioro nomemienus. HekoTtopeie W3 HHX
HEOO0X0IMMO KOMOWHHUPOBATH ISl JIOCTHIKCHUS MaKCHMAJIBHO JKeJaeMoro 3pQexra, a apyrue
BITOJIHE CIIPABJIAIOTCS] CO CBOMMHU 33JjauaMK CaMOCTOSITEeIbHO. OTHU CHCTEMbI OTOTUICHHSI HMEIOT
JTABHIOKO MCTOPHIO, PYTUe — COBPEMEHHBIE, OSBUBIIUECS CPaBHUTEIHLHO HenaBHO. Cpeau HuX
0co00e MECTO 3aHMMAeT CUCTeMa C ECTECTBCHHOW IMPKYISALUCH TeruioHocuTess (OTKpbITas
cHcTeMa), BOT YK€ MHOT'O JIET UCIOJIB3YIoIast Asi 000rpeBa JKMIIbIX MOMEIIECHHH, HECMOTpPS Ha
0oJee COBpeMEHHBIE cIOco0bI oToIeHUI. O0YCIOBIIEHO 3TO €€ 0e3yCIOBHBIMU JOCTOMHCTBAMU.

[Tpocrelmii THIT CUCTEMBI OTOITUICHUSI — CUCTEMBI C €CTECTBEHHOM ITUPKYJISAIUEH UITH, KaK
CIIC HAa3bIBAIOT, TI'PABUTAMOHHOIO0 THIIA. KpOMe JACIICBU3HbBI, TaKasd CHCTEMaA OTOIIJICHUA
NpUBJICKATEIbHA €Ie TeM, 4YTO Ui e¢ paboThl HE TPeOyeTcs SJIEKTPOIHEPTHH, BEIb CHIIOWH,
3aCTaBJIAIONICH TCIUIOHOCHUTENb I[MPKYJIUPOBaTh B OTONHUTEIBHOM KOHTYpPE, BBICTyMAeT
IpaBUTAIIHS.

B nanHoii pabore omnMchIBaeTCs, Kak MPaBUIO, PA3BUTBIA MPOLECC JBUKCHUS
TEIUIOHOCHUTENS. [IpuBelieHbl MaTeMaTH4YeCKHe MOJCIU MpeJHAa3HAUCHHBIC U  OICHKH
YCTOﬁqHBOCTH ABVIKCHUSA TCIUIOHOCUTCIIA IIPU  BBIHYXXICHHOM OTKJIOHCHHHM PCKHMa OT
HOMHHAJILHOTO.

Llenpto paboThl SBJISETCS UCCICAOBAaHHE IIPOLIECCa C©CTECTBEHHON  LUPKYISIHU
TETUIOHOCHUTEJISI B IPOCTEUIIIEM KOHTYpPE, U C TIOMOIIBIO IIOCTPOCHUSI MATEMAaTHUECKUX MOJIECIICH,
OTIPENICIIUTD €€ HaIS)KHOCTh. [IpOIeMOHCTPHPOBAH TIOXO0/1 K MPEICTABICHUIO IUPKYIISIIIHOHHOTO
KOHTYpa COBOKYITHOCTh THUIPOJWHAMHYECKHX M TEIUIOBBIX AJIEMEHTOB C COCPEIOTOYCHHBIMHU
napamerpami. [TonydeHHyI0 HHGOPMAITHIO O MTPOIIECCE MOXKHO MCIIOIB30BaTh JIJISl ONTHMH3AIINN
napaMeTPOB MPOSKTUPYEMBIX U SKCILTYaTHPYEMBIX TaHENeH IUPKYISITHOHHBIX KOHTYPOB.

CnHcok UCIOIB30BaHHON JTUTEPATYPBI:

1. Kupunun B.A., CerueB B.B., lleitnma A.E. Texunueckas TepMoguHaMuKa: Y4eOHUK.
— 5-e u3n., nepepad. u gon. — M.: U3narenscteo MOU, 2008. — 496 c.

2. Temupobaer J[.K. TemmomaccooOmen: Pemenne 3amad ¢ ucnosib3oBanuem OBM. —
Anmater: AUDC, 2004. — 64 c.

3. JIunos I0.M., TpetbsikoB FO.M. KorenbHble yCTaHOBKH U IapareHeparopbl. — MockBa —
Nxesck: HULL «PerynspHas u xaoTuuHas 1uHaMuka», 2003.
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KAHY KAMEPACBIHAAFBI XKbLJTY AJIMACY ECEBI
belicoa P.A.
On-¢papadbu ateingarel Kazak ¥YATTBIK YHUBEPCUTETI, ATMaThI
Fruteimu sxerexnrici: PhD, ara okpiTymbl bekeraesa M.T.

CoynenenyMeH Kartap XKYPETiH JKaHy KaMepachIHIArbl SHEPTHs alMacy *KbUTyalIMacyIblH
Kypaeni Typi O0omaein TaObutanbl. bys kepie KplTyajiMacy COyJelIeHy OPTAachIHIA JKbLTY 1IIKi
Ke37lepl LIBIFapaThlH OTBHIH XaHybIMeH Oipre >xypeai. ['azmapnabiH memTiH OuWikTiri OoifbiHIIA
KOJIJICHEH KUMAaChIHAAFbl TeMIIepaTypa JSHIeil KbpUTy O6JIiHY MEH JKbUTY OepuTyIiH UMHTCHCHBTI
KaTBIHCTaphl AapKbUIbl AaHBIKTANAAbl, COHBIMEH Karap OSKpaHAbIK KYOBIPIAPIBIFBI CBHIPTHI
JacTaHy/bIH JKbUTYJIBIK CUTIATTaMaIapbl ©3TepPeii.

JKyYMBICTBIH ~HEri3ri MakcaThl — JKaHy KaMepachlHIArbl JKbUTyaamacy eceOiHiH
OarmapiamachIH jxo0anay 0okl TaObuTaabl. JKaHy KaMepachIHIAFbl JKbITY alMacyllbl ecenTey
KBUTYJIBIK €cerTey HopMajiapbl OOHbIHIIA XKYpri3inai. Hopmaislk oic Tekcepy jKoHe K00abIK
ecenTtey OemiMaepiHEH TYPaibl.

Tekcepy eceOiHIH HOTIXKeNepl OepiIreH mapTrapla KOHIBIPFBIHBIH KYMBIC ICTCYiHIH
KOJIAHJIBIFBI, KYMBICTBIH CCHIMIIUIIT TYPFBICBIHAH aya, T'a3 JKOHE OYyJbIH TeMIIepaTypaiapbIHbIH
KOJIAMJIBUTBIFBI, KYPBUIFBIHBIH KOHCTPYKIMSJIBIK JKYKTEMEAE CEeHIMIUINIT MEH THIMILUTITIH
KaMTaMachl3 €Ty VIIiH KalTa KYpy JKOHIHJErl KaKeTTi mapayiap, Ka3aHIbIKThIH MaKCUMAaJIbI
PYKCaT eTIJITeH KYKTeMeCi YIIiH KOJIaHyFa 00Ja b,

JKobGanplk ecenrTeyae IMEMITIH, JXKbUIy OCTTEpiHIH JKOHE KOHABIPFBIHBIH KOPCETUIreH
OHIMJIUTIKTI JKOHE OCBHI OTHIH TYPJICpIH MaliJaNaHyablH OOJDKaMIIbl SKOHOMHKACHIH ay YIIiH
KaXeT MKCKeJIereH OSJIEMEHTTEpIHIH oJjemMaepl aHblKTamabl. Ecenrtey Ke3iHAe KYMBICTBIH
THIMJILIIT %KoHE OCpIKTIK (CEHIMIIIIK) Maceenepi Ie KapacThIPbUIIbI.

ByJ1 JKBUTYJIBIK ecenTey Ka3aH/bIK KOHBIPFBICBIHBIH OapJIbIK KOCAIKbl KYPBUIFbLIAPIBI
xobanay Ke3inae Koaganaiasl. JKYMBICTIH HOTHKECIHIE, COYIJIENIK KbLTyaIMacy IbIH KEPrUTiKTi
CUMATTaMaliblK epicTepiH ecentey opictepi o3ipieHai. CoyneneHy CeIeKTHBTUII JKaHy
KaMepacChIHAFbl JKEPTUTIKTI JKOHE CYMMAIIBIK KbUTyaJIMacy CHIATTaMalapblHa alTapIibIKTan
ocepiH TUri3eTiHi 6aiKanapl. DHeprus aiMacy TeHICYJIEpiHiH ey daicTepi a31paeH .
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STUDY OF COAL BURNING WITH DIFFERENT KINETIC SCHEME OF
NITROGENOUS SUBSTANCES FORMATION
A.S. Askarova, S.A. Bolegenova, V.Yu. Maximov, M.T. Beketayeva
Al-Farabi Kazakh national university, Almaty, Kazakhstan

Study of chemically reacting flows is fundamental in the construction of the theory of
physics of combustion and explosion, as well as great applied significance of the creation of new
physical and chemical technologies and the development of processes and systems, with a rational
use of energy resources [1]. In this context the holding of computational experiments on research
of fuel combustion process is the most appropriate method, which can provide full information
about the nature of the complex processes of heat and mass transfer without any financial, time
and labor costs [2]. However, physical-mathematical formulation of the problem of combustion of
the fuel is accompanied by a number of difficulties related with the construction of a chemical
combustion model, with accuracy and adequacy of the expected results.

The presence of nitrogen in the coal is not yet fully explained and described. There is much
more knowledge about the structure of sulfur and oxygen, than on the fuel nitrogen. The difficulties
encountered in the research, a structural nitrogen content of the solid fuel. The use of indirect
methods of analysis made it possible to determine the presence of high-temperature coal tar
extracts or coal, which in turn has increased the importance of chemical kinetics problems of
formation of nitrogen oxides, as well as issues of education and the calculation of emissions of
nitrogen compounds from coal combustion.

Research has shown that the chemical kinetics of different rank coals under different
conditions associated with different schemes. The impact of many important factors is taken into
account in a variety of chemical and kinetic models. The work to study their formation and
decomposition of computational experiments using two chemical models of the formation and
destruction of nitrogen oxides were carried out: De Soete and Mitchell-Tarbell [5-6].

Coal Karaganda basin was selected for simulation of combustion, which is characterized by
high ash content (above 35%). Its chemical composition: C - 33.87%, H2 - 6.63%, S - 1.92%, N2
- 2.23%, O2 - 9.65%, W - 10.60%, A - 35.1%. Burning of fuel was modeled for the actual
combustion chamber of the power plant. The studies were conducted using a computer software
package Florean [3]. It was adopted and tested for chosen boiler parameters. Estimates of the
aerodynamics of high flow, temperature and concentration fields were obtained. Analyzing the
results, it can be argued that the process of heat and mass transfer in high flows depends on wind
patterns and thermal characteristics of the combustion process. And to carry out computational
experiments to study the characteristics of the formation of the concentration of nitrogen oxides at
the NOx Kazakh coal combustion is preferable to use Mitchell-Tarbell model.

The results obtained in this work have significant application value for engineering and
power engineering specialists. Using the method of calculation may be useful in developing new
technological methods, the creation of new and improvement of existing combustion chambers of
power facilities for the effective and cleaner burning high-ash coal.

References:
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M., Ergalieva A. 3-D Modeling of Heat and Mass Transfer during Combustion of Solid Fuel in
BKZ-420-140-7C Combustion Chamber of Kazakhstan // Journal of Applied Fluid Mechanics. -
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2. Askarova A., Bolegenova S., Maximov V., Bekmukhamet A, Beketayeva M., Gabitova
Z., etal. Computational method for investigation of solid fuel combustion in combustion chambers
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JKAPBIKTAHIBIPYJIA KAPBIKJINOITHI IIAMIAPIBI AT IAJTAHY
MYMKIHJIKTEPIH 3EPTTEY

bopubekos A. XK.
On-Qapabu arpinarsl Kazak ¥ITTHIK YHUBEpCUTETI
Freuteimu sxerexmni: PhD KyiikabaeBa A.A.

Cemeil Kanachl KelleJepiH >KapbIKTaHAbIPY/a KapbIKIAMOATHI HIaMIapAbl Mainananyra
3eprreyiep kacay anra Koibuiael. Kaszakcran PecmyOmmkachiHblH <«OKachll 3KOHOMHKaray
KOIIIyre COWKeC KEJETiH, SHeprHus YHEMJCY JKOHE SHEPIrHsiFa TUIMII KelleJIepAl KapbIKTaHIbIPY
«AKBUIIIBI KaJianapy K00achIHBIH O1p 06J1ir1 O0JIBIT Ta0bLIa b,

LED cBermnbHUKTEpiH OONamakra Kemlenepi KapbIKTaHABIPYIbl Oackapy KyheciMeH
OaiinanbicTelpymMeH «Moii  aBop» Oarnapiamachl  asChlHAAa TYPFbIH YH  ayjanapbiH
KapBIKTaHIBIPYFa OaFbITTaY JKOCTIApIIaHy/Ia.

CoHbIMEH KaTap, YCHIHBUIBIII OTBIPFaH KelleJepAl >KapbIKTaHIbIPYAbl OaKbUIay >KOHE
Oackapy xyiecinge «ludpasoit Boctok» mmardopmacsiHa MYMKIHAIKTEpiH YJIFaiTyMeH
UHTeprauysuiay MYMKiHAIrT Oap. MHTerpanusyiay HOTHXKECIHAE KOMMYHAIJBIK CEKTOPIbIH
TEJIEMETPUSCH (KBUTY KOHE CYMEH KaMTYAbl OaKplIay KYPBUIFBUIAPBI KOPCETKIIITEPIH KETKI3Y)
JKy#eci eHri3inesi.

OpHaTbUTFaH JKapbIKAMOATHI HIaMIap JJIEKTp SHerpusHbl mamameH 80%-ra neiin
YHEMJIEyre oHe OIO/KET ILIBIFBIHAAPBbIH TEK KaHa JHEprusra FaHa eMec, KOHE Kellenepil
KapPBIKTAHIBIPY JKYHeCiHE KbI3MET KOPCETY IIBIFBIHAAPBIH J1a YHEMIETY/IE.

XKapbplkanoATel JaMIanapAblH JKYMBIC ICTEY CXeMalapbl MEH KOHCTPYKIMSCHI, OHBbI
naianaHy/blH apThIKIIBLIBIKTAPEl MEH YHEMJAUIIrT KepceTUIreH. OTKEeH KbLIAapAarbl KajJaHbl
JKapBIKTaHBIPYFa AKYMCAJIFaH JIEKTP SHEprus KejeMi aHbIKTanabl. KanaHbl KapbIKTaHIbIPATHIH
mIaMAapAblH  Kas3ipri JKarjaiiblHA Tajjay >JKacallbIHBIN, OPHATBUIFAH MIaMIap TYPJIEPiHiH
cunarramanapsel Kapaiabl. Ecki mamaapast LED Solution KoMnaHMSCBIHBIH KapbIKIUOITHI
mamapbiHa aybICTRIPY aMalIIapbl Kapalabl. ATalFaH mamaapra 3epTTeyiiep Kypri3iin, 3epTTey
HOTHKeC1 OOMBIHINA XKapBIKIMOTHI IaMIap KapanaibIM amMaapFa KaparaH/1a JIeKTp SHEPIUsSHBI
2,3 ecere a3 JKYMCAMTBIHBI aHBIKTaN]bl. KapbIKAMOATHI IIaMJap[bl Kajla KelleslepiH
KapBIKTaHBIPY/1a KEHIHEH KOJIJIJaHyFa OO0IaThIHbI JOJIENICH/ .

Ocpl KacabIHFaH KYMBICTap/IbIH HOTIOKeCiHE cyiiene oTeipbin LS-U60 K1, LS-U90 K1,
LS-U120 K1, LS-U150 K1 mapkanbl >KapbIKIAOATHI IIaMIapbl KeIIeNnepi >XKapbIKTaHIbIPY
HIaMapsl peTiHae Koanyra 00i1aThIHbI qasnenaeH i. Omapapl )KapbIKTaHIbIpYAa aijaiany eTe
CEHIM/Il )KOHE OHTANJIBI.

ATanFaH CBETHJIBHUKTED KOIle >KapbhIKTaHBIPYAAFbl DIJIEKTP SHEPTUSHBI YHEMJCYIeH
0acka, KalaHbIH ChIPT KeiOeTiH Oe3eHaipy, abbarraHabipyra T.0. KocaTblH yieci 30p. CebeOi
CBETHJILHUKTEP/I€ KOCHIMINIA TATYUKTEP OPHATIACKAH/IBIKTAH OJIap apKbLIbl KaJla TYPFBIHIaPBIHBIH
KayiMCi3/ITiH KOFapblUIaTyFa, KbUIMBIC JCHTeiiH TOMEHIeTyTe, TOTEHIIIE KaFJaiia 1a0blI Karyra,
KO KONIK OKUFalIapblH TOMEHIETYre, ajJIblH aiyFa, aya arMoc(hepachblHBIH JacTaHybIHA
MOHUTOPHHT XXYPTi3yre, TeriH UHTEPHET JKENUIEpiH TapaTyFa, MyMKiHIikTepi 6epeni. CoHbIMEH
Koca, OonamakTa «AKbUIIB Kajay, «MeHiH ayiaam» OaraapiiaMachl OOMBIHINIA HRICAH AP CAJIbIHCA,
opTak Oip >Kyliere KOChIN KaJaHbIH OapJbIK jKaFaaiiblHaH OakbuIam, OacKaphlll OTHIpYFa 00Jabl.
byn pgereHiMi3 TyYpFBIHAApIBIH >KaFdailblH JKaKcapTyFa, Kaja OIO/DKETIH YHEeMJEeyre >KoHe
HKOMHUKAMBI3/IbI )KOFapbUIATyFa CeNTIriH TUTI3e1l.

Konnanbuiran oneduerrep Tizimi:
1. ®okun B.M. OcHoBbl 3HeprocOepexeHuss W dSHeproayauTa - MockBa: «/3maTenscTBO
MarmmHoctpoenue-1», 2006. — 256 c.
2. AnppwxkueBckuii A. A. DHeprocOepekeHHe W dHEPreTHYECKU MEHEIDKMEHT - 2-€ W3/. —
Mumnck, 2005. - 294 c.
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CEMEM KAJACHI ’K30-2 KASAHJIBIKTAPBIHAH BOJITHETIH ATMOC®EPAHBI
JACTAYIIBI 3USAHIBI KATJAKTAPIBI ASAUTYFA BAFBITTAJIFAH
YCBIHBICTAP

Bopubexor A. XK.
On-Qapabu arpiHnarsl Kazak ¥ITTHIK YHUBEpCUTETI
Foumeivu sxerexmni: PhD KyiikabaeBa A.A.

Aya aTtmocdepachlH JlIacTayllbl 3HUSHIABl KalJaKTapJbl a3alTaThlH KYPBUIFbLIAP/IbI
KOJIJ1aHy apKbUbl XKep OeTiHAer! IKOIOTUSIIBIK JKaFJaiabl )kaKcapTa OTBIPBIIL, a/1aM aFbIChIHIAFbl
Ke3JleceTiH OipHemie ChIpKaTTapAblH aiablH anmyra Oonaabl. Ocbl MoceneHi OyriHTI TaHzaa
HICIINECEK KEeJCIICK YPIIaKKa TayCchUIMac KaWFbl KACBHIPET OKENETiHIMI3 asgH. OKIHIIIKe opaH,
Oyriari Tapma aya arMoc(epachlH JacTaymibl Ke3Aep KyHHEeH-KyHre keOeifinm oteip. XKDO
OemiHeTiH aya arMmoc(epachblH JacTayllbl 3USHIBl KAIJBIKTApIbIH MOJIIEepPiH eCenTereHe
JKAraThIH OPTaHUKAJIBIK 3aT KYpPambl, IIBIKKAH TYTIHHIH KYpaMbIHAAFbI Ta3/ap, KIIBIK KYJIiH
KYpPaMbIHAAFbl 3JEMEHTTEp, MYp>Kara >KOHE TMeIIKe >KaOBICHIN TYPAThIH KaJIJIBIKTBIH KYpambl
apHaiibl  Kypammap apkeuiel  Tipkenemi. Cemeir  kamackl  JKDO-2  Ka3aHIBIKTapbIHIA

naiinananpuiatein - «Kapakeipa KeMipiHiH» aya armocdepacbiH Jjactaymbl M -KaTThl

Kammut
OenuekTep/in  KalabIKTapel, Mg, - KYKIPT OKCHATEPiHiH KanmbkTapel, M -TyTinperi

KOMIPTEri OKCUITEPiHIH KaIAbIKTaphl , Cco — OTBIH jKaHyAaFbl KOMIPTEK OKCUATEPIHIH IIBIFYHI,
M o - @30T OKCHATEPiHIH KaJABIKTapPbIHBIH MAaCCaJbIK KOHIICHTPAIMSICHl TEOPHSUIBIK TYpPFbIIA

ecenTei.

Ecenteynep notwxkecinge «Kapaxbipa KeMipiHIH» aya aTMoc]epachlH JacTayllbl
KYpaMJIapbIHBIH WICKTI PYKCAT C€TUINeH KOHIIGHTpalUsAIaH acray KepekTiri kepinmi. Cemei
Kamacel JKDO-2 KbI3METKepiiepiHiH KemeriHe cyieHe oTwipbil, Mdban-3 razoanamuzarop
KOJITAHBUTBIT Ay - Tangay Ke3iHAeri Kypayblll HIBIHIAPBIHBIH aynaHsl, Cr - eJmeMaeHTeH
ra3jiarbl KypayblIThIH KeJeMIiK yieci, Ar - eneMaey Ke3iH/e Kypaybll HIbIHAAPbIHBIH OpTallia
MOH/IEpl €CKepiie OTBIPBII, KOMIPTET1 TOTHIFBIHBIH KoJeMiK yieci anthl peT C, % ecenTeniHil.
CTaHJApPTTHl YJrire apHalfaH MacnopTTa KepCEeTUIreH KYpaybIIIThIH KeJIEMIIK YyJeci MoHIHIH
aocomorti Kareniri 0,0005 Gongel. Acnmpatop OII-431 TI[ razoamanmzartopaa rasnapibl
TYpPaKkThl MOTEHIMANAA 3JEKTPOJIU3re HEri3AeireH Tanaay onici KoinaHsulael.  LbIFeIH
TYIBIpYIIbIa GUIBTP OpHAThUIFaH. OUIBTP YIATIHI 3JeKTpoHBI Tabmoxa Tipkenetin H2S, SO,
NO2, CO razmapabiH OeJIKTEpiHIH AYPHIC KOpiHYyiHE OOreT >KacalThiH KBIIIKBLUT ra3fapiaH,
OpraHMKaNbIK 3aTTap/iblH OybIHAH KOpFal Typajibl. Aya aTMOC(EpachIHAAFbl KYKIPT CyTeri KoHe
kykipt muokcunin 0,003- 0,075 mr/m® aymakra 80 M3 KeneMHeH yIITi ay apKbLIbI KYPri3i.

Aya armocdepachlH JacTaylibl KalJIbIKTap/bl a3aiiTy YIIIH OKbUIFAH 9JeOUeTTep MEH
MakKajap/ia KelTipuUIreH MoJIMeTTepre Taljay *KYMBICTapbl JKypriziaai. Tangay HOTHKenepi
Cewmeli kanacbiHnarsl AHKaT-7621 razoananuzatopblH KosjgaHelll JKDO-2 kakplH OpHallacKaH
ailMaKTap YIIiH 3epTTey HOTHKEJIEePIMEH CaJIbICTBIPbUIA OTHIPHIIN, aya aTMOC(HEPAChIH JacTayIIbl
KaJIJIBIKTap/Ibl a3alTy YIIiH YCBIHBICTAP KACAJIIBL.

Konpanwuiran oneduerrep:

1. AckapoBa A. C., bonerenoBa C.A, bekeraeea M.T. TpexmepHoe MoaenupoBaHue
MIPOLIECCOB CKUTAHMSI HU3KOCOPTHBIX Ka3axCTaHCKMX YIiied B kaMmepax cropanus TOC: MOHOTD.
KasHY um. anp-®apadu. - Anmats! : Kazax yn-1i, 2017. - 179 c.

2. bonpmrakoB B.H. Dxonorus / B.H. Bonsirakos, B.B. Kaudak, B.I". KobepruueHnko u ap.
/ Tlon. pen. I'.B. Tsarymosa, FO.I'. SIpomenko. — M.: Jloroc, 2005. — 504 c.

3. bponckmii, A.K. O6mas sxonorust / A.K.bpoackmit. — M.:M3naTenbckuii 1EHTP
«Axagemus», 2007. - 256 c.
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T'A3TOPI3JIEC KOMIPCYTEKTEPAIH AYAFA JTU®DY3UAJIAHYBIH 3EPTTEY
l'asu3 B.A.
on-Dapabu amvinoazvl Kazax ynmmulk ynueepcumemi, Anmamoi
Foutbimu sxerekurici: bekeraesa M.T.

Kaszakcran »sHepreTuMkachl VIIIH  KOMIPCYTEKTI  ra3fpl  KOCHaJapAblH  ayaFra
nuddy3usIaHyblH 3epTTEy ©3€KTI Macese OoJbIn Kejemi, ce0edl enaeri eHaipiareH OapibiK
ra3aeiH 90%-b1 KypaMbl KOMIPCYTEKTEPACH TYPAThIH Liectie ra3el 00k Tabbuta el TaOuFu ra3
OcH 1mecrie Ta3Abpl Kocmajapbl KYObIpjap apKbUIbl TachIMaljay Ke3iHJe Kayilci3miKTiH
KaMTaMachl3 €TiTyl )KOFaphl Tajan eTiieni. byi perre op Typii KOIKOMIIOHEHTTI KocHajlapMeH
OailTaHBICTHI TAOWFH JKOHE TEXHOJIOTHSUIBIK MTPOIIECTEP i KapacThIpFaH ia, 013 OHBIH HET13T1 Macca
TachIMaJIIAYbIH €PEKIICTIKTEPiH KOPCETETIH napamerpiepai 0inyimiz Kaxer. HakTel ke3necerin
3aTTap MeH KYOBbUIBICTAap allyaH TYpPJi, COHJIBIKTaH OJapAblH MaccaTachIMalAayblH aHBIKTANTHIH
KOX(QUITMEHTTEP MOHJIEP1 JIe OPTYPJIi )KOHE OJIap OTe KeH 3ePTTEYJIeP/Ii Talal eTe/i.

AHBIKTaMalbIK 9/Ie0MeTTe KOMIPCYTEKTI1 ra3fap/blH, OJapAblH KOCTaJapbIHbIH, COHIali-aK
TaOWFU Ta3dapIblH MAacCaJbIK aaMacy KacHeTTepi Typajbl eNIKaH[al akmapaTr koK. Kasipri
YaKpITTa NPAKTHKAIBIK TalchlpMaliap YIIiH (MbICalibl, OHMAIPICTIK KAOABIKTapIbl YTHIMIBI
naijanany, ra3 TOpi3Al OTHIH YIIIH OHTAWIBI )KaHY PEKUMIH €CenTey, TEXHOIOTHSUIBIK IUKIIIL
o0anay) Ken KOMIIOHEHTTI Kocmaiapiarbl Auddys3us kodhdUIUEeHTTepl Typajbl IEpeKTep
KaxeT. bynm skympicTa ra3mapabiH audQy3usiaslk cunarramanapbl 3¢ dekruBti auddysus
koadpunmenti (DK) omici apKbUIbI allbIHAIBI.

3eprreynep Kapamisiranak MyHaii-ra3qpl KOHJICHCATTHl K€H OPHBIHBIH 1JI€CIe Ta3bIHBIH
ayara quddysusianysl 3epTTeni. lnecne ra3asiH KOMIOHEHTTIK Kypambl keneciaeii: CO2, SO,
CH4, CoHe, C3Hs, CsHio, CsHio. Ochiran coiikec ecentey skcrnepumentTepi MII-H Air(1) —
0,0601C02(2) + 0,0377SO2(3) + 0,7800CH4(4) + 0,0639C2Hs(5) + 0,0325C3Hs(6) +
0,0143C4H10(7) + 0,0114CsH12(8) wemkommoHeHTTI ra3abl kyieci ymrH -10 men +30°C
TEMIIEPATypPachl apalIbIFbIHIA aTMOC(EpaNbIK KbICBIM/IA JKYPTi31IIi.

MyHnail 3epTTeyiep mMacca TachIMalAaHy HpPOLECTepl Typaslbl aKmaparTapibl apTThIpy
MEH JKalIbl KOMIPCYTEKT1 Ta3/lapJblH ayara TachbIMalJlaHy MPOLECTEPiH TEPEH YFbIHYFa KOMeEK
Oepeni. Ecenrey HoTH®XKenepi ra3ibl KOCIa KOMIIOHEHTTEPIHIH KOHIICHTPAIMSICBIHBIH 03repyl aya
MEH METaH YIIiH eJ9yip eKeHIH KopceTTi. Al yaKbIT OOHBIHIIA opOip KOMIOHEHTTIH 3((EeKTUBTI
b dy3usslk kodpounuentrepi DK men kenkomMnoHeHTTI quddy3us kodrhGUIHUEeHTTEPIHIH
matpuniacel KJIKM Ooiibinina esrepici 5%-1aH acnalThIHIBIFEI aHBIKTaNIbl. COHBIMEH KaTap
ayelp kemipcytekti TazmapasiH (C2He, CsHs, CsHio, CsHi2), kemipreri »xoHe KyKipT
JTUOKCUATEpIHIH ayaMmeH [uddy3usnanysl kesinae 263-303K Ttemmeparypa apalibiFblHAA
KOHIICHTPALIMSUIBIK ©3TepiCTepi alTapIbIKTail OaliKaIMalThIHIBIFBIH eckepyre Oonaabt (1-2%).

MyHpail ecenTey HOTHXKeNEpl KONKOMIIOHEHTTI MaccaTachIMajjlaHy HpOLeCTepiHiH
EPEeKIICTIKTEePIH 3epTTey/e, KOMKOMIIOHEHTTI KyWenepaeri Au@Qy3usiiblK MPOIEeCTePIiH
cUnaTTaMaiapblH aHBIKTayJa KEHIHEH KOJIAHBUIBIN, SPTYPJl TEXHOJOTHSUIBIK MpOIECTepAeri
MaccaTachbIMall KYObIIbICTapblHA KQXKETTUTIK Ke31H e MaijaiaHbliia ajiajbl.
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«CAfIMAH» KHIC «TAJTA» CA4-9720 TX P PLC IP IT RS YIIPA3AJIBI
BEJICEH/I AMUHBIMAJIBI TOK QHEPI'MSICBIHBIH PLC )KOHE RS485 APKbIJIbI
MOJIIMET AJIMACYBI BAP OTPOHIBIK CAHAYBIIITBHI CBIHAY HOTU/KECI

3apbar ¥.C.
On-Dapabu aTeiHaarel Kazak ¥ ATTHIK YHUBEPCUTETI

Feumeivu sxerexmni: PhD KyiikabaeBa A.A.

AunmMartsl Kanackinga opHaiackan «Caitman» XKIIC «[JAJIA» CA4-2720 TX P PLC IP I1
RS ymdazaner canaysitsl cbiHanabl. ChiHAy OapbICBIHIA KEJIECi 9PEKETTEP JKaACATBIHIBL:
e ChIpTKbI Kapay;
e OkmayiayaslH JIEKTPIIIK OEPIKTITiH TEKCEpy;
e CaHayblIlll TETIKTIH ’KOHE ChIHAYBIII LIBIFYIAP/AbIH )KYMbBICTAPbIHBIH AYPHICTHIFbIH Oaiikay
KOHE TEKCepy;
e (Ce3iMTaIBIK TIECTiH TEKCEPY;
e O3 XKYpICiHIH XOK OOIYBIH TEKCEPY;
o  CuUMMETPUAIBIK KXYKTeMe pekuMinge Oip (pazanbIk jxoHe yiI (pa3aliblK caHaybIIITapIbIH

METPOJIOTHSUIBIK CUITATTaMalIapblH aHBIKTAY;

e CHUMMETPUSUIBIK €MeC OJKYKTeMe pekuMiHae ym  (as3ainbslk  caHAYBIIITApAbIH

METPOJIOTHSUIBIK CUTIATTaMaJIapbIH aHBIKTAY;

e benrici3aikri ecentey;
e Dbenricizaik 010KETiH KYpY.

Y ¢azansl ayblcnanbl TOKTBIH O€JICEHI-PEaKTUBTI SHEPTUSHBIH 3JIEKTPOHbI «Jlama»
CAP4(Y)-D721 canaysimel (MoTiH OoiibIHIIA - caHayblm) Oip Hemece OipHemie TapudTep
OolibIHIIa, yiI azaibl TOPT ChIMIBI XKemijie ecenteyre apHanraH, 0,4 kW aiexTp kemici apKbUIbI
(Power Line Communication - PLC) xone RS-485 unrepdeiici monmimMer aiMmacy MyMKIiHZIr Oap
xoHe uHOpakpbll (MK) mopter 6ap. PLC xone RS-485 (yHKIusaCcH caHayblll MoJIMETiH
Y3aKTaH OKYyFa, CAHAYBIIITHIH 1IIH/I€ OPHATHUIFAH peJieH! KakeT OosiFaHa 6ackapyra, TeKCcepyre
apHanrad. UMK mopTel KeprunikTi TypJe caHayblll MOIIMETIH OKyFa JKOHE CaHayblIlll
KOPCETKIMITEpiH perreyre apHaiaraH. CaHaybllITa caraT OpPHATBUIFAH JKOHE AJIEKTP DHEPTHUSICHIH
TapudTep OoMbIHIIA ecenTey MYMKIHIIr Oap. CaHaybIIITHIH KepceTy KypaibiHaa (OynaH opi
CKWN): xyHi, aif, *blJI, yaKbIT, CAHAYBIIUTHIH HOMIp1, OEpLIIC CaHbl, TOJIBIK TYTHIHBIIFAH dHEPrHUsi-
KWeh »xone Tapudrep 6oiibiaima T1, T2, T3, T4 - kWeh, xanmsl peakTuBTi 9Heprusi- kvareh sxone
tapudTtep OoitbiHma T1, T2, T3, T4 -kvareh, areiMaars! aiinpiq MakcuMmansl Kyatbli- kKW, op ¢aza
OolbIHIIA XKeni KepHeyi-V, op (a3a OoiibiHIIA TOK- A, aFeIMAarbl KyaT- kW, caHaybIIITBIH
JKENIJIEH JKYMBIC 1ICT€y JKalmbl YakbIThl KepceTuienl. CaHaybIITBIH JKYMBIC >Kacay
TeMIepaTypaiapblHbIH MEKTIK quanazonsl MUHYC 40 °C-ngan miroc 60 °C-ra aeiiin. bipak munyc
25 °C — pan munyc 40 °C- ra temmneparypa ayKbIMbIH/IA CYWBIK KPUCTAJUIIbl MHANUKATOPABIH
KepceTuliMi Hamtapiaysl MyMKiH. Temmneparypa Munyc 25 °C- TaH jKOFapbUIaFaH/la HHAUKATOP
KepceTiuTiMi KanmbeiHa Kenei. Opraia )KbUIIBIK bUTFaIIbUIBIK MoHI 23 °C temmeparypana 85 %
KOTI eMecC.

Konnansuiran oneduerrep:

1. Kansi6exoB XK .K. Kepamukanbik KypbUIbIC MaTepuangap TeXHOIOTUsIChl. OKy Kypajbl —
HIemvkenT: 2004. — 240 6.

2. Ills6ikoBa I'.X., OcmanoB X.K., CenasikoB P.P., Cenmeikoa JI.W. Metpoiorus,
CTaHJapTTay )KoHe cepTudukarTay Herizaepi. OKy Kypaisl — Anmatsl: Kazak yausepcureri, 2002.
—-24260
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NCCIEJOBAHUE BJIMSAHUSA BBICOKOI'O JABJIEHUS B KAMEPE CI'OPAHUSA
HA JTUCITEPCHUIO U TOPEHUE KUJIKUX TOIIJIUB
Kapsimcakosa JI.
Ka3zHY um. anp-Papadu, r. AMatsl
Hayunsrit pykoBoautens: PhD, cr. npen. Bepesosckas H.D.

MeTopI MATEMaTHYECKOTO MOJICTIMPOBAHUS HAIILIU HIMPOKOE MPUMEHEHHUE B Pa3INUHbIX
o0MacTaX HAyKd M TEXHUKHA. OTH METOABl BKIIOYAIOT B ceOs pa3paboTKy (U3NYECKUX U
MaTeMaTUYECKUX MOJIENIeH, YUCICHHBIX METOJOB U MPOrPaMMHOr0 OOecreyeHus], MPOBeIeHUE
YUCJIEHHOTO JKCIIEPUMEHTA C IIPUBJICYEHUEM CPEACTB BBIYMCIUTEIBHON TEXHUKHU (€ro
pe3yNbTaThl aHAJM3UPYIOTCS U MCIONB3YIOTCS B NMPAKTUYECKUX LeNsx). B Hayke W TexHuke
IPEUMYIIECTBA  METOJA  KOMIBIOTEPHOIO  MOJEJIMPOBAHMUS  OYEBMJHBI:  ONTHUMM3ALUA
MPOEKTUPOBAHUS, COKpAllleHuEe 3aTrpaT Ha OTpabOTKYy, MOBBIIICHHE KAauyecTBAa IPOJIYKIUH,
YMEHbILIEHUE IKCIUTYyaTal[MOHHBIX PacxXxoj0B U T.1. YHCIEHHOE MOJEIMPOBAHUE CYIIECTBEHHO
npeoOpazyeT TakKe caM XapakTep Hay4dHbIX HCCIIEIOBaHHM, ycTaHaBIWBas HOBBIE (HOPMBI
B3aMMOCBS3M MEXKY HKCIIEPUMEHTAJIbHBIMUA U MAaTEMATUYECKUMU MeTofamH [1].

MonenupoBanue 00pa3oBaHUsl pacnajaa, UCIAapeHUs U AUCIIEPCUM KHUIKUX Karellb Mpu
BBICOKOM TYpOYJIEHTHOCTH SIBIISIETCS aKTyaJbHbIM B CBSI3M C LIMPOKUM HCIIOJIB30BAHUEM
PaCTbUICHHOTO KUIKOT0 TOIUIHBA (aBTOMOOMIILHOTO, aBUAIIMOHHOTO, TU3ETILHOTO U PAKETHOTO) B
Pa3IUYHBIX TEXHUYECKUX ycTpoicTBax. [Ipu ropeHuu >KuAKUX TOIIUB MOXKET OBITH BBIIEIECHO
HECKOJIbKO cTajauii. Ha mepBoii cTaguu NpoucXoIuT BIPBICK TOIJIMBA B KAMEPy CrOpaHUs uepe3
(GOopCyHKY C pacnbUIEHHUEM Ha MEJIKUE Karlld. 3aTeM IIPOUCXOIUT UCIIaPEHUE Kalleslb U CMELICHHE
C OKHCIIUTENIEM, TIOCTIE Yero MPOUCXOAUT BOCIUIAMEHEHUE U TOPEHUE TOIUIMBOBO3IYIIHON cMecH

B pabore mpemiokeH moaxoj i MOAETHPOBAHUS TYpOYJICHTHOCTH U €€ BIMSHHUS Ha
JUCIIEPCUI0 U TOPEHHE PACIBUIEHHOTO JKUIKOTO TOIUIMBA. PelieHue 3agaud o paclbUICHUH U
TOPEHUHM >KUJKOIO TOIJIMBA OCYILIECTBISETCS METOJaMH YHCIEHHOTO MOJEIUPOBAHUSA C
UCMOJIb30BaHUEM AU(QepeHINanbHbIX YPABHEHU, ONMCBHIBAIOLINX TYpOYJIEHTHOE TeUEHHE MpU
HaJIMYUU XUMUYECKUX PeaKIuil.

B nacrosimieit pabore paccmarpuBaeTcsi BOCIUIAMEHEHHE M TOpPEHUE KUJAKHX TOIUIUB B
LWIMHJPUYECKON KaMmepe CropaHusi IpU ONTUMAIbHBIX HaudalbHBIX yciaoBusX. Hamu Obu1o
UCIIOJIb30BaHO MCIOIB30BAJIUCH JIBAa BUJIA JKUAKOTO ToruBa: Terpajekat (Ci4Hso) 1 rekcanexkan
(C16H34). Xumuueckast KuHETHKA ITPOIecca TOPSHHS TeTpaieKaHa U rekcaaekana (1) Moxer ObITh
npeJcTaBjIeHa CIeAYIOIIMM 00pa30oM COOTBETCTBEHHO:

2C,,H,, +43C0, — 28C0O, +30H,0

1
2C,,H., +49CO, —» 32CO, +34H,0 @

B paboTe npuBeAeHBI pe3yNibTaThl BBIYMCIUTEIBHBIX YKCIEPUMEHTOB IO OIPEIEICHUIO
ONTUMAJILHBIX YCIOBUHN JIJIsl TOPEHUS KUAKHUX TOIIUB. [lomydeHHble pe3ynbTaTsl ObLIIM CpaBHEHBI
C DKCIEPUMEHTAIBHBIME JaHHBIMU. [IpoBeIeHO MccieIoBanne MPOIECCOB PacIblia, AUCIIEPCHU
U MCTIApPEHUs B 3aBUCHUMOCTHU OT Pa3JIMYHBIX HAYaJIbHBIX YCIOBUN JJISl PA3IMUHBIX BUJIOB KHUIKHX
TOTIJIMB: WCCIIEIOBAHO BIHMSHHE HAYaJbHON TEeMIIepaTypbl OKHCIHTENS, MAacChl, JAaBICHHUS H
CKOpPOCTH KaIleJlb B KaMepe CropaHMs Ha MPOLECChl paclblla U JUCIIEPCUN Kallellb MPH BBICOKON
TypOyJIEHTHOCTH.

Jluteparypa:

1. Gorokhovski M., Askarova A., Chtab-Desportes A., Voloshina I. Stochastic simulation of
the spray formation assisted by a high pressure // Proceedings of 6th International Symposium on
multiphase flow, heat mass transfer and energy conversion. - Xi’an (China), 2009. — P. 66.
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IIITEH XKAHY KO3FAJITKbILITAPBIH/IAFBI
KBITYJBIK NPOUECTEPAI KOMIIBIOTEPJIK MOIAEJBAEY
Kenxe M.
On-Dapabu aTeiHaarel Kaz¥'V, AnMathl Kaaacel
Foumeivu sxerexmri: PhD, ara okpitymsl Ocnianosa I1.C.

Ogerte OipHeNIe caHbUIAYJIApJaH TYPAThIH HHXKEKTOpJap OTBIHABI OYPKYMiH THIMIL
ToCUIAepiH )Ky3ere aceipaabl. Onap OThIHIBI OYPKY YaKbIThIH, OYPKIJITeH OTHIHHBIH €HY TEPEHIIT1H
KEeMITiI, OyIbIH KETKUTIKTI OIPTEKTLIIrIMEH KOCa OThIH-ayalibl KOCIIAaHBIH CarachlH apTThIPAIb.
ATanFaHHbBIH OapiIbIFbl IPOLECTIH €H JKaFbIMJIBI IapTTapbl 60bin Tadbanbel. Kem canpiiaynan
KypaJlaThlH MH)KEKTOpJiap OYpKUIETIH OTHIH ajaylapblHbIH ©3apa ThIM JKaKblH OpHAJIaCybIHbIH
caapblHaH Kypzeni Oonein kenemi. OmapAplH TaOWFATBIH ONETTE JKOFAphl IKYKTEMeIep/e
Oorpkamn-0arapiay KUbIHFAa COFajbl. AJaynapJblH OChIHIAM aKbIH OpHajlacaThblH epeKIesneri
CepiKTeC aFpIHIIANIAPABIH Oip-OipiHe ocepi KYOBUIBICH Jiet atana bl. OHBIH MOHI oJli KYHTe JIeHiH
IYpBIC 3epTTenMereH. MyHaH e3re TemrepaTypa *ofapbularaH CallblH CEpIKTEC arbIHIIATAPIABIH
Oip-OipiHe ocepiH Oackapy KHBIHFA COFaJbl, OCHIHBIH cajjapblHaH OyTiHIEH Oip arbIHIIA
JKITIIeNIep MEH TaMIlIbUIapFa )KIKTENIN KeTyl MYMKiH.

JM3enpaiK KO3FaNTKBIIITAP/Aa aXBIPATBUIFAH JKOHE aKbIpaTbUIMAraH JKaHy Kamepaiaphbl
KOJIJIaHbLIa b (COMIKeCcIHIIIe KOCAIKbl KaMepaibl XKOHE TiKeNel OYpKy KO3FanTKbIITaphl). Tikenei
OYpKyre Heri3enreH KO3FAITKBIIITap KOCATIKbl KaMepaibl KO3FAITKBIIITAPMEH CaIbICTHIPFaH I
aHaAFYpPIBIM THIM/IL, 9p1 YHeM 1. OchiFaH O6aiilaHBICTHI TiKeeH OypKY KO3FaITKBIIITAPhI EPTEPEKTE
KYK-XKOJIAYIIBI )KOHE )KYK KOJIKTepiHAe KeHIHEH KOJIJaHbUIBIN K. EKiHII XKaFbIHAH NIYBUIIBIH
JeHreli TeMeH OOJIATBIHIBIKTAH KOCAJKbl KaMmepasbl KO3FAITKBIIITAp JKEHUT aBTOKOIIKTEepre
opHatbuIaThIH OonFaH. OCBIFaH KOCa KOCAJIKBl Kamepasibl KO3FAITKBIIITAH HIBIFATHIH IIBIFBIC
ra3fapbIHbIH KypambiHarbl 3usH bl 3aTTapasiH (HC sxone NOx) neHreiii TomeHipek 601a/1bl )KoHe
eHJlIpicl Je aca KbiMOaT emec. OTBIHIBI KeICaHbUIaylbl OYpKyre HETI3/IeIreH JU3ebaIK
KYHeNep/IiH KalbIITaCybIMEeH TiKeleil OypKYy KO3FaNTKBIIITAPhl aKbIpaThUIFaH KaMepaiapbl 6ap
KO3FaJTKBIIITAP/IbI BIFBICTHIPHIT IIBIFAPIbI.

Ocbuaiiiia OepiireH >KYMbICTa KeMaFbIHIIAIBI OYpKYAIH HETi3ri cumarramajiapbl MeH
KACHEeTTepl 3EpTTEINIHIN, XYMbIC OapbIChIHJA YIIAFbIHIIANBI JKOHE aJThl aFbIHIIANBI CYHBIK
OTBHIHAAPABIH OYpKUIT€H TaMIIBUIAPBIHBIH ~ ONIIEMAEpP] aHBIKTAIAbl. Op TYpJdi yaKbIT
Me3eTTepIHJIErT KbI3AbIpY OoJMaraH[a YLIaFbIHIIAIbl OYPKYAIH TaMIIbLIAPBIHBIH eJIeMepl
OolbIHIIA Tapadybl 3epTTeniHal. CaHABIK MOJENbICYACH aJblHFaH HOTHXKeNep OeeKTep.IiH
TapaTybIHBIH €Ki CTAaHAaPTThI BIKTHMAJIIbUTBIFBIHBIH THIFBI3ABIK (YHKIUSIIAPBIMEH — JIOTHOPMAJTh
TapaixyMeH xoHe PozuH-Pammiiep yiecyimeH canbicThipbliabl [1, 2]. CanbICThIpy HOTHXKECIHAE
JIOTHOpMaJb Tapainy (QYHKUMSACHI YIKEH enmeMal Tamibuiapabl, an Posun-Pammiep yriecyi o3
Ke3eTiHJe yCaK TaMIIbLIap/Ibl *KAKChl CUNATTAUTHIHABIFBI aHbIKTaNbl. COHBIMEH KaTap CYHBIK
OTBHIHHBIH €K1 aFbIHIIACKI apachlHa OEHIMIENeTiH cepikTec aya arbIHBI 3eprreninii. Ecemnrey
TOXIpUOEIepiHiH HOTHKENEpl eKi OYPKY TYpi YIIIH TOKIpHOEMEH KaKChl COMKECTIK TaHBITTHI.

OebuerTep:

1. A Zeng W., Xu M., Zhang G., Zhang Y., Cleary D.J. Atomization and vaporization for
flash-boiling multi-hole sprays with alcohol fuels // Fuel. — 2012. — Vol.95. — P. 287-297.

2. A. Askarova, S. Bolegenova, Bolegenova Symbat, I. Berezovskaya, Zh., Ospanova Sh.,
Shortanbayeva, A. Maksutkhanova, G. Mukasheva and A. Ergalieva Numerical Simulation of the
Oxidant’s Temperature and Influence on the Liquid Fuel Combustion Processes at High Pressures
// Journal of Engineering and Applied Sciences. - 2015. - Vol. 10, Ne4. - P. 90-95.
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MPUMEHEHME 3JIEKTPOHHO-JIYUYEBOM TEXHOJIOT MU JIJIsI
CHUXKEHHWS AHTPOIIOTEHHOM HATPY3KH TA3C

Hy¥pimanosa A.O.
KasHY umenn anp-Dapabu

Hayunslii pykoBoautens: 1.¢.-M.H., mpodeccop Ackaposa A.C.,
1.X.H., mpodeccop Maxpenona H.P.

Onepreruyecknii cekrop Kaszaxctana ObLI M OCTAaeTCsl BEAYIIUM 3BEHOM B COLIUAJIBHO-
PKOHOMHUYECKOM JKM3HU CTpaHbl. B 3TOM ceKkTope NpOU3BOAUTCS 3HAYUTENbHAs YacTb
IPOMBIIIJICHHON NPOAYKIMH, U CTPaHa B 3HAYMTEIbHON CTENEHU PA3BUBAETCSA 33 CUET IKCIOPTA
SHEProOHOCUTENCH. B CBA3M ¢ 3THUM, OYEHb BAXHO pa3padOTaTh CTPATETHI0 M MEXaHH3MBI
YCTOMUMBOIO Ppa3BUTUSl HSHEPreTUKM Ha JOCTAaTOYHO JUIMTENBHBIH CPOK M CHCTEMY
B3aMMOOTHOIICHUH BCEX CYOBEKTOB JHEPreTHYECKOr0 PBIHKA C Y4EeTOM reorpaduieckoil u
9KOHOMHYECKOH 0COOEHHOCTEH CTpaHBI.

[lenbto HacTosiel pabOTHI SIBISETCS IPUMEHEHUE 3JIEKTPOHHO-JIYyYE€BON TEXHOJIOTUHM IS
HOBBIIIEHUS Y3PPEKTUBHOCTH MPOLIECCA CKUTAHUS YIII U CHUKEHUS aHTPOIIOI'€HHOM HAarpy3Ku Ha
OKPY’KaIOUIYIO Cpeny.

B nanHO# paboTe BHEpBbIE MONTYYEHBI PE3YNbTaThl MO BO3JEHCTBHIO MOILIHBIX IYyYKOB
YCKOPEHHBIX 3JIEKTPOHOB Ha (PU3MKO-XUMHUYECKHE CBOMCTBA KaparaHAMHCKOTO yriist. C MOMOIIBIO
KOMIIJIEKCA COBPEMEHHBIX (PU3UKO-XUMHUECKUX METOJIOB OIPE/ENCHbl CTPYKTYPHbIE U3MEHEHUS
B yIJe, MPOUCXOASIINE B pe3yiabTaTe ero oOmydeHus. [IpoBeneH TeXHUYECKHH aHAIM3 YT,
OIpeieNIeHbl KayecTBa: 30JIbHOCTD, BIAXKHOCTb, COZIEPKaHUE CEPbl, YIIepoia U T.J.

W3yueHo BIHUSIHUE MTPEIBAPUTEIHLHON AIEKTPOHHO-ITY4eBO 00pabOTKH KaparaHJMHCKOTO
yIJIsl Ha TIPOLIECCHl €0 CKUTaHUs. Y CTaHOBIIEHO, YTO O0JIydYeHue Jo3aMu B uHTepBaie ot 10 1o
200 Mpaa, npuBOIUT K CHM>KEHUIO BHIOPOCOB MAPHUKOBBIX Ia30B.

OmnpeneneHbl ONTUMaIbHbBIE PEKUMBI AJIEKTPOHHO-ITY4€BOM 00pabOTKH KaparaHAMHCKOTO
yIJIs: ONTHMM3ALUs YCIOBHUH 3IIEKTPOHHO-Iy4€BOM 0OpabOTKM OCYHIECTBISUIACh C Y4ETOM
BpEMEHU O0JIyueHUs], TEMIIEPaTyphl, J03bI K MOIIIHOCTH 001y4eHus. Takxke yCTaHOBIIEHO, YTO IPU
00y4eHHH yriisi 00pa3yroTCsl yCTOMUMBBIE BO BpEMEHH U3MEHEHUS CTPYKTYPbI yIisl. TOT QakT
SBIISICTCA BBITOJHBIM C TPAKTUYECKOM TOYKHM 3pEHHUs, TaK KaKk MOXHO OOIYy4HUTh yrojib 3a
HECKOJIbKO JHeH 110 ero cxkuranus. [Ipu 3Tom He0OX0IMMO OTMETHUTD, YTO OOJIYYEHHBIH YTroyb He
pazvoaKTUBEH.

Jlureparypa:

1. Ackaposa A.C., Maxpenosa H.P. DOxonormyeckume mnpoOaemMbl TOIIHUBHO-
sHepreTudeckoil otpacin Kaszaxcrana um HeTpaauIMOHHBIE NMyTH MX peuieHus Anmatsl:Kaszax
yHuBepcuteti, 1997 r.-202 c.

2. CepukoB D.A. TemnosHepreTnyeckue CHCTEMBl W DHEPrOMCIIONB30BaHHE B
MPOMBINIJIEHHOM TEIJIOTEXHOJIOTHYECKOM MPOU3BOACTBE. YuebHoe nocodue.— Anmarel: AUDC,
2006 r.

3. Hasmeer 1O.I'., Konaxmna WN.A. TermiosHepreTH4ecKkne CHCTEMBI M HHEProOaIaHCHI
IPOMBINUIEHHBIX peanpusatuil. — M.: U3parensctBo MOU, 2002 r.- 467¢.
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YIHOJIIIEMAI TYPBYJIEHTTIK AFBIHIHAHBI DKCIHEPUMEHTTIK
3EPTTEY

Taxunosa O.E
On-dapadu ateiaarel Kaz¥ Y, Anmarsl
Foutbimu sxerexmi:¢.-M.F.K., nouent F.K.Teneyon

TypOyneHTTITIKTI 3epTTey op Ke3ne o3¢kt macene[1,2].

DKCrepuMeHTTe opTamia Xeurgamaelik [luto tyrikmecimen xanranFad MMH-240 tunri
MHUKPOMaHOMETP/I1H KOMETIMEH OJIIICH/I].

AFBICTHIH KOJICHKEIIK Jie3/iK kapTuHackl MAB-451 Terep npuOOpbIHBIH, MyJIbCAIUSIIBIK
cunaTTaMmaiapbl TEpPMOAHEMOMETPIH KOMETIMEH 3epPTTENl.

XKymbicTa HeriziHeH cOIUIo KaObIpFajapblHBbIH KaThlHac mapamerpi A =11 OonaTeiH
COIUTOJIaH aFbIN IIBIFATBIH YIIONIIEMAl €pKiH aFblHIIAHBIH a’3pOJMHAMUKACHI 3EPTTEIN/IL.
3eprTeynep KepceTkeHnael, Re caHbl aFbIHIIAHBIH ~ OTKIHINI  OOIMIIECIHIEeTI  OCTiK
JKBUTAAM/IBIKTBIH ©3TepY 3aH/IbUIBIFbIHA €PEKIIIe SCeP €Te/ll, OHbIH 6CYIMEH, JKbUIaM/IBIKTHIH a3a10
TeMIli OasyJalTBIH arbiC aiiMarblHA COMKEC KHUCBHIKTBIH MilIiHI OipTiHmen Ty3eneni. bepiarex
JKYMBICTA OCBI aJIbIHFaH HOTHIKEJIEP aFbIHIAFbl TYPOYICHTTITIKTIH JEeHIeiiHIH 6CTIK TapalybIMeH
TYCIHAIpiIe .

CoHbIMEH KaTap, Re caHbl MOHIHIH ecyi Ke3iHJe KbLLIAMIBIKTBIH 4330 TEMI X &
[IaMachIHa MPOMOPIIMOHAT aMaKThIH 0ackl, COTLIOIAaH aphbl Kapai OipTiHIeN KbUDKUIBL.

Oprama AMHAMHKAIBIK CHITATTAMAIApAbl OJaH 9pl 3epTTEy, COIUIOHBIH Y3BIH JKarblHA
napajuie’ab ©c OONBIHIA JKbULIAMIBIKTAPABIH ©3TepIiCiHIE «EpIIIKTIpi3Aecy MPOPUIbACPIIH
naiiza OonyblH Kepceredi. MyHaai npoduiibaep HEri3iHeH OTKIHI OeJiMINeIe OpPhIH ajaIbl
JKOHE YJIKEH apakallbIKThIKTa cakTalaabl. JKaimbl «epliikTopizaec» MpoduibaepaiH maiiaa
O0onybl 0Oacka aBTOPJAPABIH Ja >KYMBICTApBIHIA aWTBIIAABl. AWTa KETeTIH Macele, OCHI
eHOeKTep/le  «epIIKTopizaec» MNpodUiIbIEpIiH TYbIHAAYbl aFbIHAAFBl  1pl  CAKMHAJIBIK
KYWBIHJIAPIbIH THHAMUKAChIHA OQMJIaHBICTHI JICTl aUTHUIFAHMEH, 9J1i OHBIH HAKTBLIbI MEXaHH3MI
JKacallbIHFaH JKOK. bepinreH »xymbicTa, 613, 63 TapanmbIMbI3[aH alTHUIFAH MOCENICHIH Kopamall
canaJibIKk MEXaHHU3MIH Oepyre ThIPBICTBIK.

O1e0ueT:

1 A6pamosuu I'.H., I'mpmouu T.A., Kpamenunaukos C.YO. u ap. Teopust TypOyIeHTHBIX
ctpyu. U3a. 2-oe nepepad. u mom. [Toxgpen.I”. H.A6pamosuya. — M.: 1984. -720 c.

2 Trentacoste N., Sforza, P.M. Further experimental results for three-dimensional free jets//
AIAA J.5.-1967. -P.885-891.
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MoaennpoBanue npoiecca ropeHust yris pa3jia4Horo paKkinoHHOro COCTaBa

Byneimesa I'., Mener6exos b., bonerenos 111.
Kazaxckuit HanimonansHbIi YHUBEPCUTET MMEHU aiib-Dapadbu

Hayunsriii pykoBogutens: ['abutosa 3. X.

Ha ceropgnsimnuii nenp B Kazaxcrane okono 85% anekTposHepruu BoipabaThIBaeTCs Ha
TEIUIOBBIX 3JIEKTPOCTAHIUIX, OCHOBHBIM TOILJIMBOM KOTOPBIX SIBIISIETCSA YIOjb. YTOJIb SBJISETCS
OJIHMM U3 CaMbIX pacrnpocTpaHeHHbIX B Ka3zaxcrane mpupoJHbIX McKomaeMbiX. JloObiya yriis B
PecniyOninke ocymiecTBiIsieTCSi B OCHOBHOM OTKPBITBIM CIIOCOOOM, YTO JeNlaeT JaHHBIA BUJ
TBEPAOrO TOIUIMBA CaMbIM JICHIEBBIM, HO MpPH 3TOM HHU3KOCOPTHBIM (BBICOKOE COJIep:KaHue
30JIbHOCTM B €r0 COCTaBe) B Hallled CTpaHE HCTOYHUKOM OdHepruu. Mcrosb3oBaHue B
TEIJIOHEPTEeTHKE TAKOTO TOIUIMBA IPUBOJIUT K MpobiieMaM B CTaOUIN3allMU TUIAMEHU U TOPEHUU
B LI€JIOM, B 3aIJJAKOBAHHOCTH KOHBEKTHBHBIX IIOBEPXHOCTEH HArpeBa, a TaKXe B 3arpsi3HEHUU
aTMocdepsl POTyKTaMH TOPEHUSI.

3HAuUUTENbHBIA HHTEpEC JUIsl DHEPreTHMYecKON oTpaciu B 00JacTH CHMXKEHUS
AHTPONIOTEHHOTO BO3/CHCTBHUS Ha OKPYXKAIOLIYI Cpeay MNpeACTaBIsOT (yHIaMEHTalbHbIE
UCCJIEIOBaHMsI B 00JIACTU TOPEHHUs, Pa3pabOTKH HOBBIX U COBEPIICHCTBOBAHUS CYLIECTBYIOIINX
TEXHOJIOTMYECKUX IPOLECCOB MO YIYYHIEHUIO MPOLECCOB CKUTAaHUS HU3KOCOPTHBIX TBEPIBIX
TOIUIMB U MPUMEHEHUIO aJIbTEPHATUBHBIX BUJOB TOILIMB. JTO MO3BOJIUT OOECIEUNTh CHUKEHUE
BBIOPOCOB B aTMocepy 3arpsi3HSIONMX BEIIECTB M OJHOBPEMEHHO YIIYYIIUTh OCHOBHBIE
nokazarenu TOLI.

OpaauM #3 cHocoOOB ONTHUMM3AIMH CXKUTAHUSA MBUICYTOJILHOTO TOILUIUBA SIBISIETCS
M3MEHEHUE PEKUMHBIX MapaMeTpoB, B TOM YUCJIE MU3MEHEHHE 3JEMEHTHOI'O COCTaBa TOILIMBA
(HampuMep BIIAXHOCTH). BIaXHOCTH TOIJIMBA HapsAdy C 30JbHOCTHIO SIBISIOTCS BHELIHUM
0aymacToM, KOTOPBI CYIIECTBEHHO CHMXAET dHEProd((eKTHBHOCTh ero Ckuranus. lIpuHsTo
pa3inyaTh BHENIHIOW (MOBEPXHOCTHAs W KaMWUIIpHAs) M BHYTPEHHIOW (KOJUIOMAHAA U
rUpaTHasi) BJary TOILUIMBA.

Jls DknbacTy3cKoro KaMeHHOTO YIJis, B CBA3H € €ro OOJBIIMM BO3PAacTOM KOJIMYECTBO
KaWUIIPHOM, KOJUIOWIHOM, a TaKKe TMAPATHOM BJAaru HEBEJIMKO. B mporecce cynky Tomimsa
YMEHBILAETCSI KOJIMYECTBO MOBEPXHOCTHOM M KOJUIOMIHOM BJIarW, B TO BpeMs KaK TMApaTHas
0CTaeTcsl NPaKTHUECKU 0€3 U3MEHEHUH.

HccnenoBanus y4eHbIX IO ONPEIEIICHUIO BIUSHUS BJIAXXHOCTU TOIUIMBA HAa MPOLIECC €r0
CKMTaHUs MOKa3aJld, YTO U3MEHEHUE BIAXKHOCTH MPUBOJUT K U3MEHEHUIO TEIUIOThI CTOPaHUs U
cpeaHelr TemmepaTrypsl (Qakena. B 3Toil cBA3M, OBUIM NPOBEAEHBI BBIYMCIUTEIbHBIE
HKCIEPUMEHTHI 10 CHKUTAHUIO YIUIA Pa3jIMYHOM BIAXXHOCTU M OBUIM MOJYYEHBl TEIJIOBBIE U
KOHIEHTPALMOHHBIE XapAKTEPUCTUKH TEIIOMACCOIIEPEHOCA.

Crmcok HUCCIICOOBaHHBIX UCTOYHHUKOB:

1. Leithner R., Miiller H. CFD studies for boilers // Second M.L.T. Conference on
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2. AmmapoB b.K., AmusipoBa M.b. Cxxuranne kazaxcranckux yrineid Ha TOC u Ha KpYIHBIX
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JKIC-HBIH ’KAHY KAMEPAJIAPBIH/IA KOMIPII JKATY ITPOIECIH
MOJEJIBJEY

Kauraii T.
on-dapabu areiHgarel Kasak ¥YOTTHIK yHUBEPCUTETI, AJIMATHI K.
Foutbivu sxerekmrici: ['abutosa 3. X.

AnamHbIH Oapiiia o5eM OOMbIHIIA TEXHUKAIBIK KBI3METIHIH KapKbIH/IBI JaMYybl CaJlIapbIHAH
KBbLJ1 CAUBIHFBI QJIEM/IIK SHEPTHUs TYThIHBIMbI apThIIl KeJe/l, SFHU Ke3 KEeJINeH MEMJIEKETTIH KOpbI
MEH T'YJICHY1 OTBIH-OHEPTETUKAIIBIK PECYPCTaphIMEH KAMTBLTY A9peKeciHe OaillaHbICThI. Y JIKEH
TYTBIHBIM MEH MYHail ME€H TaOWUFH a3 CUSKThl TAOMFU pecypcTap KYHBIHBIH apTybl cajlJapblHaH
KAaTThl OTBIH — KOMipre aca epekiie keHin OemiHin oTelp. Kazakcran PecnmyOnukacweiHaa enjiiH
SHEeprusMeH KaMTbulybIHbIH 80%-b1 69 351eKTp CTaHIMATIAPBIMEH OHAIPUIreH IEKTP SHEPIHSICHIH
OHJIIpY eceOiHeH Ky3ere achipbuiaasl. OmapIplH KOMIILTIT Ka3akcTanaslK ExidacTys, Kaparanmiesl,
Toprait keMip 6acceHAEpIHIH KOMIPJICPiH KaFaIbl.

XKyblpaa enmiH KbUTyDHEPI€TUKACBIHBIH OPHBIKTBI JaMybl YIIIH KOpIIAFaH OpPTaHbI
3UAHABI LIAHra3/bl KaJABIKTapJaH KOpFay *oHE SHEPreTHKAIbIK KYPbUIFbUIAPABIH THIMILIITIH
apTTBIPY MAaKCaThIHIA JSCTYPJi DHEPTreTHKAIBIK OTBHIHABI (KAa3aKCTaHIBIK KOMIp) JKary
IPOLIECTEPIH KETUINIPYAl, SHEPIUsSHBl ANyIblH «Ta3a» TEXHOJOTHMsJIApBIH JKacaylbl >KOHE
OeiimMIey Il KY3€ere acelpy KakeT.

XKany kamepachIHIaFbl OTBIH MEH TOTBHIKTBIPFBIII MOJIEKYJIaJapbIHbIH OTTHIK MOJIEJIbIEPIH
TYPFBI3YIBIH JSJIITT a3 JKOHE Kypaeni OONYBIHBIH CalapblHAaH KOMIBIOTEPIIK MOJENbICY
ozicTepl MEH ONapJbIH HETi31HAE ecenTeyill TIKIpuOenepi >KYprizy aHarypiibIM ©3€KTi, opi
KONTEreH Xaraaiiapaa THIMII O0bIN TaObUIaIbI.

Kazipri yakpITTa KOMIIBIOTEPIIK MOJENbCY FbUIBIM MEH TEXHHKAaHbIH KOITereH
cajlaylapblH/a AaKMApaTThIK TEXHOJOTHSUIAPIBIH JaMybl HOTHIKECIHIEC KEHIHEH KOJIaHBLIBII
keneni. Kypaeni TeXHOJIOTHMSUIBIK MpOLIECTEpAl CUMATTAWTBIH JU(QEepeHIHaIAbIK TeHIeYyIep
JKYHeNepiH MelyAiH CaHAbIK 9JIICTepl JaMy YCTIHJE, KyaTThl €CeNTeYIll MallliHazap MeH THIM/I
ecrnrTeyilll alropuTMJIEpi >KOHE MOcelNieHI uiemryre OarbITTalnFaH OarjapiaManap MHakeTTepi
xacanpiHya. COHFbUIApBl ©HEPKACINTIH TYPJIl callalapblH/Ia YJIKEH MPAaKTUKAJIBIK KOJAAHbBICKA He
KONTereH Macenenepi Hienryre MyMkiHaik Oepeni. KoMmbroTepiik TeXHMKaHBIH KeMeriMeH
ecenTeyil TIKipuoenep/l Kyprizy Ka3ipri yakplTTa aHAIUTHUKAIIBIK €CEeNTey YILIIH eTe Kypaeil
(bu3MKa-XUMUSUIBIK JKYHETepAiH KaCUeTTEePIH JKOFapbl NANJIIKIIEH OoJKayFa TYPTKi OoJaibl.

Ocputaiitiia YHEPTeTUKAIBIK KOHIBIPFBUIAPIBI )KETUIIIPY KOHE aFbIMIaFbl SHEPTEeTHKAIIBIK
HBICAH/1ap/IbIH JKaHy KaMepaJlapblH1a 6TeTiH HaKThl (PU3HUKAJIBIK IPOLIECTEPAl ATIpeK cunaTrayra
MYMKIH/IK O€peTiH THUIMJI eCenTeyill aJrOPUMTAEpP MEH )aHa €cenTey MOJeNbJAepl apKblibl
[IAHKOMIPJ1 OTBHIHIBI JKaFy MPOLECTepiH YUBIMIACTBHIPYABIH OanaMa oJiCTepiH KOJJaHy
Kazakcran Pecniy0nmkachiHbIH Oapiia SHEPreTUKAIBIK KEIIeH]1 YIIIiH aca ©3€KTi OOJIBIT OTHIP.

[Natinanansran Oneduerrep Tizimi
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2. AmuspoB b.K. OcBoenue cxuranus 53KHOacTy3CKOTO yIjisi Ha TEIUIOBBIX
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KOTEJbHBIX: ONBIT U Ipo0ieMbl. AnMatsl: I'buteiM, 2011. 306 c.
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MOJAEJIMPOBAHUE INPOLECCA I'OPEHUA YIJIA PA3JIMMHOI'O
PPAKIIMOHHOI'O COCTABA

Centemupona A., KanbioekoB A., Maxaxanos H.
Kazaxckuit HarmonanbHelii YHUBEpCUTET UMEHU aib-Dapadu
Hayunsiit pyxoBoautens: ["'aburtosa 3. X.

HecmoTpst Ha orpomMHOE pazHo0Opa3ue BUAOB TOIUTMBA, OCHOBHBIMU HCTOYHUKAMHU SHEPTUH
OCTaroTCsl HeTh, IPUPOJHBIN ra3, U yroiab. Ha ceronnsamuuil nens Kazaxcran sBisercs ogHUM
U3 TOCYIapCTB, OOJAJaloOIIMX OrPOMHBIM 3allacoM YIJIEBOJOPOAOB, KOTOPBHIE OKAa3bIBAIOT
CYLIECTBEHHOE BJIMSHUE HAa (POPMUPOBAHME U COCTOSTHHE MUPOBOIO SHEPIeTUYECKOTO PBIHKA.
Taxke B pecrnyOlMKe OrpOMHBI 3amachl SIIEPHOTO TOIUIMBA, OIHAKO €ro HCIOJIb30BaHHUE
HaK/IaJbIBaeT BBICOKME TpeOOBaHUS K O€30IIaCHOCTH, BBICOKHE 3aTpaTbhl Ha MOJTrOTOBKY,
AKCIUIyaTallMi0 M YTWJIM3ALKIO TOIUIMBA U MONYTHBIX MAaTepUalOB. YTOJb SBISETCS Hanbosee
JICIIeBbIM B Halled cTpaHe HUCTOYHMKOM sHepruu. Ilpu stom kamennsle yrnu Kaszaxcrana
00a1al0T pSAAOM IPEUMYILECTB — MaJlasg CEPHUCTOCTb YIJIel M BBICOKUMM BBIXOJ JIETY4YMX Ha
CYXYIO 06€330JIbHYIO Maccy.

TomouHble Kamepbl HWIPalOT BAaXHEHIIYI0 poOJib B COBPEMEHHOM OOIIECTBE, U UX
3¢ (EeKTUBHOCTh U XAPaKTEPUCTUKH 3arpsi3HEHHs Cpellbl MOT'YT HPUBECTH K JAJIEKO HAYILUM
nociencTBusiM. OTHAKO BO BCEX CITY4asx OCOOCHHO BaKHOH SIBJISIETCSI BOBMOYKHOCTh YIIPABJICHUS
IUIAMEHEM C LIeJIbI0 YCIIOBHUH JUJIsl MIOJIHOTO CTOpaHMs, COKPAIEHUS 3arpsA3HEHUs] OKpYXKarolen
Cpe/ibl ¥ YBEJICUEHHIO CPOKa IKCILTyaTallul 000PYA0BaHNS TEIUIOIHEPIeTHUECKUX YCTaHOBOK.

OpnHoll M3 XapaKTEPUCTUK, BIMSIOLNIMX HA MPOLECCHl MBUICIPUTOTOBICHUS U COKUTaHUS
YrOJILHOW MBUTM B TOMOYHBIX KaMmepax SIBJSIeTCs TeHWHa momoia. Tak, Hanpumep, yrpyOsieHue
IIOMOJIa 3aMETHO CHMXKAET 3aTpaThl Ha mbuienpuroronieHue. C Opyroi cTOpoHbl, yrpyOieHue
[IOMOJIa MUMEET M HEraTUBHBIE IOCJEACTBUS. B uyacTHOCTH, IpU 3TOM BO3MOXKHO CHH)KEHHE
YCTOMUMBOCTU TOpeHus (akena, TaK KaK YMEHBIIAETCS MOBEPXHOCTh KOHTAKTa TOIUIMBA C
okuciauteneMm. HM3-3a cmemeHus sAapa (akema BO3MOXKHO BO3pacTaHHE IOTEph TeIUla C
MEXaHUYECKUM HEJO0XKOroM. TakuMm o0pa3oM, U3 KPAaTKOro pPacCMOTPEHHs BIIMSHUS TOHHUHBI
NOMOJIa Ha HaJIe)KHOCTh U SKOHOMUYHOCTh pabOThl KOTJIOB BUJHO, YTO OHA SIBJISIETCS OAHHUM U3
OCHOBHBIX IIapaMETPOB, ONPEAEIIAIOINX TOOYHBINA ITPOLIECC.

B cBs13u ¢ aTuMm, 66110 TpoBeeHo 3D yncieHHoe MOIETUpPOBaHUE TYPOYIEHTHOTO TOPEHUS
ObIIeYroJibHOrO  (akena W ObUIM  TMOJNyYyeHBbl TMOJIA TEIJIOBBIX M KOHIEHTPAlMOHHBIX
XapaKkTEPUCTUK TeIJIoMaccolepeHoca. bplil 1aH CpaBHUTENBHBIN aHAJINU3 IMOJEH TEMIEPaTypBhl,
KOHIIEHTPALMU OKCHUJIOB YIJIEpO/1a, FTOPEHUSI MOHO- U MTOJIUANCIIEPCHOTO MBUIEYTOIbHBIX (PaKesoB.
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HNEPCIEKTHUBBI BOOOPOJIHOMN SHEPTETUKH

Cutnukos K. K.
Kazaxckuit HartmonaneHbIi yHUBEpCcUTET MMEHU AJb-Dapadbu

Ha ceromusmHuil neHp ISl MOJIy4EHUs SHEPTHMM UCIOJB3YyeTcsl 4 BHIa MOTEHUIUAIbHBIX
MCTOYHUKOB SHEPrUU(OCHOBHBIE WCTOYHHMKHW): siiepHas (pacuieIUICHHE HCKOIMAaeMOro ypaHa),
XUMHUYEcKast ( CKUTaHUE YIIIEBOJOPOAHBIX MCKOMAEMbIX TOIUIMB B BO3AYX€), FeOTepMalbHas U
BO300HOBJISIEMbIC UCTOYHUKHU YHEPTHiA (BETPOBasi, COJTHEUHAs, THIPOIICKTPOCTAHIIUS U.]1.).

JlanbHeliiee MHTEHCUBHOE Pa3BUTHE SHEPTETUKU U TPAHCIIOPTA, MPUBEAET K UCTOLICHUIO
DHEPreTHYECKUX PECYPCOB U IKOJIOTUIECKOMY 3arps3HEHUIO aTMOC(EPBI, M TPYHTOBBIX BOJ. J{7st
TOT0 YTOOBI N30€XKAaTh TAKOW TPEBOKHON TEHIEHIIMH, MHOTHE YUYEHHBIE BBICKA3bIBAIOT B MOJB3Y
AJIBTCPHATUBHOT' O cn0c06a Bblpa60TKI/I SHCPIUH. OZ[HI/IM W3 JIy4lIIUX 5KOJIOIrMYCCKH YUCTBIX U
BbICOKOA((DEKTUBHBIX CIIOCOOOB BHIPAOOTKU YHEPTHH SIBJISETCS UCIOJIB30BaHUE BOJIOPO/A.

Bonoponnas sHepreTrika 310 Hanbomee 3PPEKTUBHBIN CTOCO0 MPUMEHEHHSI HMCIOIIIUXCS
UCTOYHUKOB 3Hepruu i nossimeHus KI1/I, ¢ axomornyecku 4ucTeiM BHIOPOCOM B aTMOchepy.

Oco0eHHOCTh BOJOPOAHON PHEPTETHUKU 3aKJIIOYAECTCS B TOM UTO BOJOPOJ TakK K€ KaK U
ANIEKTPUYECTBO SBIIACTCS 6MOPUYHLIMU IHepeoHocumenem. Tak Kak BOAOPOJ XHMHYECKU
Ype3BBIYAHO aKTHBEH, 1 B CBOOOJHOM COCTOSIHMHM Ha 3eMJIe HE BCTPEUACTCS, JJIS MOJyYCHUS
yrctoro Boxopoaa(Hz) Ham HeoOXOAMMO 3aTPaTUTh DHEPTHIO MO PA3JIEICHUI0 €ro OT APYTUX
AJIEMEHTOB. JTO 03HAYaET TO YTO BOAOPOJ MOKHO IMOJYYUTH TOJIBKO C TOMOIIBI0 MEPBUYHBIX
MCTOYHUKOB 3HEPrur( 3TO BO30OHOBIsIEMbIE M HEBO30OHOBIIIEMbIE HCTOUHUKH SHEPTUN ).

CyIecTBYIOT MHOTO Pa3IHYHBIX CIIOCOOOB TOJYYEHHUS BOJOPOJA: MapoBasi KOHBEPCHS
MeTaHa M MPUPOJHOTO Tasza, razudukanus yris, SJIEKTPOIH3 BOJABI, MHUPOJIHU3, YACTUYHOE
okucienue. B IIaHHI)IfI MOMEHT Hauboee JOCTYIIHBIM U I[GIHéBI)IM IMPOLECCOM ABJISICTCS ITapOBast
KOHBEPCHSI.

CornacHo 3aK0HY COXpaHEHUsI YHEPTUHU, TOTEPU Ha IIUKJI MPOU3BOJICTBO, TPAHCIIOPTHUPOBKY
U UCIOIB30BaHHWE BOAOpoJAa Hem30exHbl. CrenoBaTeNbHO OJIHOM M3 OCHOBHBIX 3ajad,
BOI[OpOI[HOI\/JI OHCPICTUKU ABJIACTCA BBIICHCHUC, I'/IC OTHU ITIOTCPH OIIpaBaaHbI.

VYaydmienue sHepreTudeckoit 3(h(PeKTHBHOCTH BOJIOPOAHON PHEPTeTUKH BKIIIOUAET B ceOs
CJIETYIOIINE ATAlbI:

e[Ipon3BoACTBO  BOAOpPOJA W3  VYIJIEBOAOPOJOB M  BOABI C  HUCHOJIb30BAaHUEM
HEBO300HOBJISIEMBIX U BO3OOHOBISIEMBIX HICTOYHHKOB SHEPTUU;

e HanexxHast TpaHCTIOPTUPOBKA M XpaHEHHE BOJOPO/IA;

e O0ecrnieueHne HaJEKHOCTU MaTepHalioB U 0e30MacHOCTH BOJOPOJIHBIX DHEPTETHUECKUX
CHUCTEM.

Hcnonp30BaHne BOJIOPO/ia KAK OCHOBHOTO SHEPTOHOCUTEISI YCIIOKHSAETCS TEM YTO BOJIOPOJL
BTOPUYHBIA UCTOUYHUK DHEPTUU. A KaK JOMOJTHUTEIbHBIA SHEPTOHOCUTEIND MO3BOJSET HE TOIBKO
CYIICCTBCHHO COKPATHUTHh HOTp€6J'IGHI/Ie HCKOITAaCMBbIX YIJICBOAOPOJHBIX TOIIJIMB, HO W B
3HAUUTENHHON CTETIEHU PEUIUTh MHOTHE II00ATBbHBIC YKOJIOTHUECKUE TTPOOIIEMBI.

Hcnonb3yemast mureparypa:
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Ouepreruka Tatapcrana Ne4, 2007, c. 49-61

2. AJL [ImutpueB. DKOHOMHYECKHME W TEXHMYECKHE NPOOIEMbl Pa3BUTHUA BOJOPOJHOTO
Tpancniopta // Btopoit MexayHnaponusiii cummno3uym «be3zomac- HOCTP M AKOHOMHUKA
BozsopoaHoro tpancnopra». IFSSEHT. 2003, 51 c.
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CYWBIK OTBIHIAPIBIH "KAHYBI BAPBICBIHJAFBI ’)KBITYMACCA
TACBIMAJIbI IPOLIECTEPIH MO/JIEJILJIEY

Tyken M.b.
On-®apabu atsingarsl Kaz¥YV, AnmMarsl Kanacel
Fouteimu sxerexmai: PhD, ara okpitynisr Ocnianosa I11.C.

CyibIK OTBIHIAPABIH KAHYbl PEAreHTTEPAIH JAMHAMHUKAIBIK JKOHE KBUIYJBIK ©3apa
ocepiieCy  IIAPTTApbIHAAFbl XUMUSUIBIK  PEAaKUMsUIapAbIH  OTyiHe, (asajblKk — aybIcysap
OapbICBIHIAFBl KAPKBIHIBI Macca TachbIMAJbIMEH, COHBIMEH Karap IpOLEecC MapaMeTpiepiHiH
KYHEHIH TepMOJMHAMMKAJBIK KYHIHE JKOHE OHBIH KYPBUIBIMJBIK CHUIaTTaMallapblHA
TOyeNIUTIriMeH OaiaHbICThl OipKaTap epeKuIeNikTepiMeH axbIipareiiaabl. JKaHy mporeci xiti
3epTTey/l Tajall €TETIHIIKTCH aJlJIbIHFbI IICTIKE alyaH TYPJl OTBIHAAPIIbI JKaFy KE31HJET1 XKbLTy
YKOHE Macca TachIMaJIbl IPOIECTEPiHIH 3aHABUIBIKTAPBIH 1prefii 3epTTey Macesec MIbIFabl.

Kasipri yakpiTka geitin HaBbe-CTOKC TeHIEyIepiH CaHABIK IICNly HEeTi3iHIe adpo- KoHe
THIPOAMHAMHUKAAA KAIBIITACATBIH MOCEIeNep Il ey KUbIHFA COFATBIHBI OCMTiii OOJBII OTHIP.
COHIIBIKTaH CaH/IbIK 3epTTeYJIep/ll FbUIBIMU-TEXHUKAIBIK €CeNTepIl IIENIyAe KONaHyblH OeleH
arybiHa OalIaHBICTBI MOCENICHIH YIIKEH FBUIBIMU KOHE MPAKTUKAIIBIK TYCTAPHIH KAMTaMachI3 €Ty
Kepek. by1 mareMaTukanbslK MoJiebAey oAicTepiHiH Oenriti Oip moH oOJBICKIHA TepEeHIeH eHy
HIAPTHIH/IA FaHA JKY3eTre acaThlH O0Jabl.

3epTTeynepaid Koina Oap >KEeTKUTIKTI >KOFaphbl JCHIEHiHIH apKachlHIa KapacThIPbUIBIIT
OTBIpFaH OarbITTap/ia METOJOJIOTHUS MEH HAaKThl (DM3MKAJBIK HOTHKENEpJi KeHIHEH KOJIaHy,
COHBIMEH KaTap 3aMaHayH e€cenTeyilll TeXHUKAHBIHbIH KOMETiHe JKYTiHEe OTBIPbII, TYPJi MOHAIK
o0JBICTap/ia MaTEMAaTUKAJIBIK MOJACIIBACY 9/NICTEPiHIH aHAFYPIIBIM THIMJI )KOJIJAPbIH MaliJalaHy
MYMKIHJIT1 aimbiny yerinme [1].

XKymebicta ap TYpiii TypOYIEHTTUIIK ASHIeIepiHAeri ’KaHy KaMepachlHa OYPKIJITeH CYHbIK
OTBIHHBIH JKaHy JMHAMHUKAChl MEH AUCIEPCUSChIHA CTATUCTUKAIIBIK 3epTTeY XKYpriziaail. Kymsicra
JU3€TIbA1K OTBIHHBIH HET13T1 KypaMJac OKTaH KOJAaHbUIbL. JKyMbIC OapbIChIHIA THIM/II Maccachl
6 wmr, Oactanksl Temnepatypackl 900K kesiHzmeri OypkineTiH CyHBIK OTBIHHBIH op TYpJi
KBUIIAMJIBIK ~ MOHJEpIHAETi  aFbICTBIH ~ adpPOJMHAMUKACBI MEH  IKBUIYNBIK  KacHeTTepi
KapacThIPbUIJIBL.

TypOynenrrinik neHreiinin 0,004, 0,4, 0,64 mMoHzaepi YIIIH jXaHy KaMepacChIHJArbl
eKi(azasbl CYWbIK OTHIH aFbICBIHBIH JKaHY Mpoleci 3epTrenini. Toxipubenik MoniMeTTepAl oHaey
HOTIKECIHJIE KYMBIC OapBICBIHIA KaHY KaMepachIHIaFbl MaKCUMall TEMIIEpaTypaHbIH Tapalysl,
OeIeKTepiH paAuychl MEH TeMmIlepaTypachl OOMbIHIIA Tapaylybl, KaHy OHIMAEpiHIH OeiiHy
rpaduxTtepi anbiHAbl. Ochlnaiimia eki CyHbIK OTBIH TYPIHIH >KaHybl OOWMBIHIIA aJIbIHFaH
MOJIIMETTEpre YTriHEe OTBIPBIN, OKTAH TaMIUbLIapbhl dp TYpPJi OMIKTIKTEpre KeTepiieTiHMIIr,
OTBHIHHBIH KaHybI OapBICHIH]IA )KaHy KaMEPaChIH/IaFbl TEMITEPATypa MaKCHUMaJl MOHIHE YMTBLUIATH,
OTBIH OYJIapbIHBIH KOLIEHTpAIMsIapbl OacTanKbl yakbIT ME3eTTepiHze ImamMaMmeH Oipael MoHI1
HAeJIeHEeTIHAIr Oenriial O0JIabl.

Oe0neTTEp:

1. Askarova A., Bolegenova S., Bekmukhamet A., Ospanova Sh., Gabitova Z. Using 3D
modeling technology for investigation of conventional combustion mode of BKZ-420-140-7C
combustion chamber // Journal of Engineering and Applied Sciences. — 2014. - Vol.1, Ne9. — P.
24-28.
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THE STUDY OF SPECIAL REGIMES FOR DIFFUSION IN GAS MIXTURES

Khuandyk A.
Al-Farabi Kazakh National University

Scientific advisers: senior lecturer Mukamedenkyzy V.

For the development of innovative approaches related to the study of gaseous media, large
data set is needed that characterizes the various features of complex heat and mass transfer.
Diffusion mass transfer is an integral part of the description of natural and technogenic
phenomena associated with combined transport of matter.

Nowadays, experimental studies of mass transfer in multicomponent systems have shown
the appearance of effects that are absent in binary mixtures. These are the "effects" of Tur [1], the
"diffusion gate", the oscillatory character of the change in the concentration of the diluent gas, the
diffusion instability [2, 3], and a number of other features of multicomponent diffusion. The most
interesting of these effects is the study of special anomalous regimes during diffusion in
multicomponent gas mixtures. These effects are very unusual in terms of ordinary diffusion,
described by Fick's laws:

-

Ji= _Dia(i)vci : &)

In multicomponent systems, the thermophysical parameters, separation and transport
coefficients are traditionally calculated in the framework of Kinetic representations. Studying
multicomponent diffusion in gases and vapor-gas mixtures, it is established that due to the
difference in the diffusion activity of the components in such systems convective instability
appears.

The causes of convection, or more precisely of free gravitational concentration convection,
can be explained by the linear theory of stability [3], with the identification of types of mixing. To
date, many different factors and parameters have been studied that affect the appearance and
character of the diffusion instability. The observed effects can be used for applications in the field
of science and technology, for example, for the enrichment of gas mixtures with certain
components.
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AKTOBE KAJACBIHBIH « TPAHCOHEPTO» AK 3AMAHAYHT JAMY
EPEKIIEJIKTEPI

Hgricanosa I'. K.,
On-Ddapabu ateinnarel Kaz¥'V, AnMatel
Foutbivu sxerexmi:¢.-M.F.K., nouent F.K.Teneyon

Keuty Ttapary kenmijepiHAeri KOHIBIPFBUIAPABI 3€PTTEY MAaHBI3IBI MoCeJeNep iy
6ip1.[1,2,3.4].

Ocpl Macene OoiibiHIIa AKTO0E KanacslHbIH «Tpancanepro» AK KapacThIpbUIIBL.
ATKapbUIFaH JKYMBICTA JKbLIY JKOHE BICTBIK CYZbI CHIPTKBI aya TeMIlepaTypacblHa OaillaHbICTHI
ABTOMATTAHBIPBUIFAH PEKUMJIE TYTHIHYIIBIFA JKIOEpill OTBIPATHIH aBTOMATTHI JKBUIY ITYHKTI
(AXKII) xapacThIpBUIIBL.

AXIT KOHIBIPFBICHIH JKOHE 0JJIEBATOP IKYMECIH KOJJIAHATHIH TYPMBICTHIK YHIIEp
CaJIBICTBIPBLIJIBL.

XKymbicta Kazipri kesre AeliH KOJJAHBUIBINT KeJe J>XKaTKaH JKOHE €H KON TaparaH
3JIEBAaTOPJIAPIBIH KUY JKYHeCiHe KaKeTTI TemIlepaTypaHbl KaMTaMachl3 €Te aJMalTbIH/bIFbI
3epTTenai. 3epTTeyinep KOpPCETKeHEH, dJIeBaTop KYHECIH KOJNJAaHATBIH TYPMBICTHIK YHiIepae
JKBUTYJIBIH OKETICIICYIIITIIrT HeMece KeW JKarjaiimapia apThIKIIBUIBIFEI OaiKasqpl. OUTKEeHI,
AIIEBATOP JKyiHeci Oap TYpFBIH YiJiepJie KbICBIM XOHE TEMIIEpaTypaHbl PETTey JKbUTy KibepeTin
OpTaJIBIKTaH 0acKapbUIaIbl.

AXII KOHIBIPFBICBIH KOJIZAHY TYTHIHYIIBIFA TeMIIEpaTypaHbl ©3 KaJlaybIHIIA PETTeyre
MYMKIHZIIK Oepei. KoHIBIPFBI op keKe YHIEr *KbLUTy bl 06JIeK e3repTe alabl.

AXII KOHIBIPFBICHI TYPFBIH YHre CBIPTKBI TeMIleparypara OaillaHBICTBI JKBLTYABI
aBTOMATThl TypAe Kaxer Meuepae xidepemi. AXII KOHABIPFBICBIH KOJJaHa OTBIPHIIL,
KONKa0aTThl TYPFBIH YHJE HHEPrusl TYTbIHYAbl  XKbUIblHA 15-20% kenemiHae yHeMmaeyre
MYMKIHIIK Tyajsl. Ocbulaiillla KOHABIPFBl TYTBIHYIIBIIAPABIH JKbUTY SHEPrHsChIHA KETeTiH
IIBIFBIHBIH TOMEHICTE/].

bip oprama yit xbuibiHa 600-700 I'kas KbUTYy SHEPTHACHIH KOJAAHATHIHBI OeNTisIi OOIBL.
Ocpl yiire AXII KoHABIPFBICHIH OpHATY apKbUIbl KblIbiHA 100-130 'kan yHEemMaeyre MyMKIHAIK
6ap. byn nerenimis, Munumansl ecenmned 20 TOHHA MAPTTHI OTHIH.

AXII KOHIBIPFBICHIHBIH 0acThl apTHIKIIBUIBIKTAPbIHA JKOFAPbl YHEMJITIKTi, TOJBIK
aBTOMATTaHBIPBUTYBIH, SKCIUTyaTAlMsUIBIK MIBIFbIHAAPABIH 40-60 %-ra neiiiH ToMeHeyiH kKoHe
KOH/IBIPFBI JKOFAphl OUTIKTI MaMaHIap Ibl KaXXET €TIEHTIHITIH )KaTKbI3yFa 00JaIbl.

AXII KOHIBIPFBICBIHBIH €Ki TYpl KapacThIPbULABI: apalacTBIPFBINI TYHIHII >KoHE
JKBLTYaIMaCTBIPFBIILTHI KOJIaHy apKbUIbl KYMBIC JKacalThiH. ApanacTelprbill TYHiH1 Oap AXKII
KOHJIBIPFBICHI 3JeBaTop kyiecineH 20-50% neiiin yHemzael anaabl. ApaiacThIpFbIl TYHiHI Gap
AJKII KOHIBIPFBICBIHBIH OpTallla TeNly Ke3eH1 apanacTelprbiil TYH1HI 0ap AJKII KOHABIPFBICHIHBIH
opTala eTeny Ke3eHi 3-5 Kbll.

AliTa KeTeTIH Mocesie, OChl Ke3re JediH OeplareH >KYMbBICTa 3epTTelreH AKreOe
KajachlHbIH kbuTy >keninepinae AJXKII KoHABIpFbICH KeHiHeH TapamaraH. Ocbl eHOeKTepleH
ABTOMATTAHIBIPBUIFAH KEKe KBUTY ITYHKTTEP1 JKaiJIbl KOChIMINIA aKmapaTrTap aibiHabl. bepinren
KYMBICTa, 013 ©3 TaparbIMbI3aH KOHABIPFbI TUIMAUTITIH 3€PTTEHIK.
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YUCJEHHOE UCCIIEJOBAHUE BJIUAHUA CKOPOCTH BIIPBICKA KUJIKOT'O
TOIVIMBA HA ITPOUECC EI'O TOPEHUA ITPH BBICOKHX JABJIEHUAX B
IUJINMHAPUYIECKOU KAMEPE CI'OPAHUSA

Apcran6exos U.
Ka3zHY um. anp-Papadu, r. AMatsl
Hayunsrit pykoBoautens: PhD, cr. npen. Bepesosckas H.D.

YucneHHoe MOoIeIMpOBaHUE TOPEHUS JKUKOTO TOIUIMBA CTAHOBUTCS, B TIOCJIE/IHEE BPEMS,
BcE Ooyiee aKTyalbHBIM, TaK KakK OHO IIO3BOJIIET HAXOAWUTh OOIIME 3aKOHOMEPHOCTH B
OpraHu3aiyu mnpoiecca roperus. [1]

loperne nByx(dasHbIX Cpel OTIWYACTCA PAAOM CHEHU(PUUECKUX OCOOCHHOCTEH,
00yCIIOBJIICHHBIX MPOTEKAaHUEM XUMUYECKUX PEAKIMIl B YCIOBUAX JMHAMHYECKOTO U TEIIOBOTO
B3aMMOJICHCTBHS pEareHTOB, MHTEHCHMBHOTO MacconepeHoca MpH (a3oBBIX MPEBpAILCHHUSX, a
TaK)Ke 3aBUCUMOCTBIO TAPAMETPOB MpoIlecca, Kak OT TEPMOJUHAMHYECKOTO COCTOSIHHS CUCTEMBI,
TaK U OT €€ CTPYKTYPHBIX XapaKTepUCTUK. MHOrooOpasue u ClI0)KHOCTh YKa3aHHBIX (PaKTOPOB
CO3/al0T U3BECTHBIC TPYAHOCTH MPH pa3pabOTKe MOTHOLIEHHON TEOPUH.

Ha ceropHsiiHuil A€Hb JOCTaTOUYHO XOPOIIO U3YUYE€HO rOPEHUE Ta3000pa3HbIX TOIIUB, HO
Ha MPaKTHUKE Yallle BCEro UCIOJIb3YeTCs TOIIMBO, IEPBOHAYAILHO HAXOAAIIeecs B )KUIKOM (a3se,
KOTOpOE 3aTe€M CMEIIMBAETCs ¢ Ta3000pa3HbIM okucauTeneM. [loaromy MoznenrpoBanue ropeHus
KUJKUX TOTLTUB SIBISIETCS aKTyallbHBIM, B CBSI3U C UX IIUPOKUM HCIOJIB30BAHUEM B PA3IMUHBIX
JIBUTATENAX.

B nannoii paboTe YMCIIEHHO HCCIEI0OBaH MPOIEcC TOPEHHs KUIKOTO TONMKUBA B Kamepe
CrOpaHHUsl C Pa3IMUHBIMU CKOPOCTSIMH BIIPBICKA JKHMJIKOT'O TOIUIMBA B PAa3HbIE MOMEHTHI BpEMEHU
IIPU BHICOKUX JIABICHUSX.

Ha ocHoBe perieHus ypaBHEHUN 3HEpPIUM, MEPEHOCAa MacChl, XUMUYECKOW KHHETHUKH,
TpexMepHbIX ypaBHenuit HaBbe-Crokca, K-&¢ wmopenu TypOysnentHoctn [1], mOIydeHSBI
XapaKTepUCTUKU Tpollecca TOPEeHHUsI B KaMepe CropaHusi B BUJAE paclpeieseHUil Kameib 10
pa3zMepaM, NoJIed TeMIIepaTypbl, KOHUEHTPAIMU BOASIHBIX IapOB U TOIUIMBA B KaMepe.

B pe3ynbraTe mpoBEeAEHHOIO KOMIBIOTEPHOIO MOJEIUPOBAHMS MO BIMSHUIO CKOPOCTU
BIIPbICKA Ha TPOLIECC TOPEHUs >KUIKOTO TOIUIMBA ObUIO YCTAHOBJIEHO, YTO IPH CKOPOCTSIX
BIpbIcka MeHbI1e 200 M/C TOpeHNe HEe TPOUCXOINT, TOCKOJIBKY B 3TOM CIydae CKOPOCTh BIIPHICKA
HE SBJISIETCS JOCTATOYHOM JIJIsl TOTO, YTOOBI HaYanach U CTaOUIM3UPOBANIACh PEeaKIIUs TOPEHHUS.

B pesynbraTe mpoBEeIEHHOIO MCCIEAOBAHUS M aHAM3a PE3yJIbTaTOB BBIYMCIUTEIbHBIX
HKCIEPUMEHTOB, MOXHO CAEIATh CIEAYIOINE BbIBOBI:

® yBEJIMUEHUE CKOPOCTH MHKEKLUU BIPHICKUBAEMOI'O TOIJINBA IPUBOJUT K YMEHBIIECHUIO

o0acTy 3aHATON (akenoM;

erpauK 3aBUCUMOCTH TeMIEpaTypbl OT CKOPOCTH BIIPHICKA IO3BOJSET BHIOpATh

ONTHUMAJIBHBIA peXUM paboThl. B maHHOM ciywae, IS MCCIEAyeMOro TOIIMBA OH
Haxomutcs B mpenenax oT 250 mo 260 m/c, 9TO COOTBETCTBYET TEMIIEPATYPHOMY
nuana3oHy ot 963K no 991K.

[Ipn OGonpmioif cKOpOCTH BOpPHICKA M TPU  BBICOKUX JABICHMSX, 3a CUET
KOHLEHTPUPOBAHHOCTH TOILJIMBA HA TJIaBHOM OCH OHO B MEHBIIEH CTENEHH NEPEMELIMBAETCS CO
Cpeloif, U COOTBETCTBEHHO 3 (EKTUBHOCTh TAKOTO TOpeHHUs OyneT 3aBelOMO HUXKE, YeM Yy
XOpOIIO nepeMenIanHoi cmecH. To ecTh, Ipu YMEHBIIEHUH SHEPro3aTpar Ha Co3/1aHue OOJIBbIION
Pa3HOCTU JaBJICHUN B MHKEKTOPE, SHEPTOBBIJIETICHHE MaKCUMAJIBHO.

JIureparypa
1. Amsden A.A., O'Kourke P.J., Butler T.D. KIVA-II: A computer program for chemically
reactive flows with sprays, Los Alamos. 1989, 160 p.
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BOJIAT YJIT'THIH CUITATTAMAJIAPBIH ECKEPE OTBIPBIII BPUHEJLI
OJICIMEH KATTBIVIBIKTbI AHBIKTAY

Ayo6axupos C. XK.
On-Qapabu arbiHnarel Kazak YITTHIK YHUBEPCUTETI
Frouteimu sxerekmi: 3yinp0yxaposa 2.M.

AnmaThl KallaChIHBIH YJITTHIK capanTtay >KOHE CepTH(UKATTay OpTaibiFbIHAA OojaT
YJITiHIH CHIIATTaMaJIapblH €CKEPEe OTHIPHINT bpuHEIT o/liciMeH KaTThUIBIKTHI aHBIKTayFa apHaJIFaH
OJIIIICY HKYMBICTAPbI KYPIi3UIIi.

bpunenn acnabeiana KarTeutblK Oipitiri, HB 450-re neiiin emmeneni. Marepuanra 6oaT
mapuk OacelH eHrizeni (mwapuk aumamerpi 2,5; 5; 10 MM), IMIapUKTIH KakeT IuaMeTpi MeH
TYCIpUIETIH KYII, YJITi MaTepuaibl MCH KaJbIHABIFbIHA Kapai TaHJaJIbIHBII AJIBIHAIBI, OJ MBIHA
kectene kenripinren. Toxipude KP CT 1780-1-2008 Metann marepuannap OpuHeTs OOHBIHIIA
[Ilapuk OaTBIPBII KATTBUIBIKTHI aHBIKTAY CTaHAAPThIHIA OCPUIreH TajanTapMeH oiCTepMEH
xyprizingi. HB 450-re neiiin emmeneni. MaTtepuanra Oonar mapuk OachlH eHTizell (IIapuk
auametpi 2,5; 5; 10 MM), IapHUKTIH KQKET AMAMETPi MEH TYCIPUICTIH KYIII, YJTT MaTepHallbl MEH
KAJIBIH/IBIFBIHA Kapai TaHIaJIBIHBIN aJIBIHAIGI, OJ MBIHA KecTee KenTipinreH. CTaHaapTThl TypIe
bpunenn OGoiiplHIIAa KAaTTBUIBIKTHI ecentey kesinae D aumamerpmi OonaT mapuk OEnriii yakbIT
apaybIFbIHIA CHIHAIATBHIH YATire P KymriMeH ocep eTefi je OHbI alFaHHAaH KeWiH yari OeTiHme
KaJIFaH 13 TMaMeTPiH eJIIIei 1i. YIri MaTepHalIbIHBIH AehOpMaIIHIFa KeIeprici HEFYPIIbIM )KOFaphl
0oJica, MAPUKTIH TYCIPETIH 131 COFYPIIBIM, KillipeK 0oaabl. bpuHe 00MbIHIIA KATTHUIBIK CAHbI
mapuK OCTIHAET! 131H TEPEHIIrT MEH AMAMETPl €CKEpUTiN, ocep €TEeTiH KYII KaThIHAChIMEH
cunarranaael: HB=P/F

2
P P
”'D(D— Dz—olz):F ﬁ @
2 AT P2
MYH/IaFbI, P — mapukke TycipiireH Ky MeJmepi, Kr;

F — ynrire TycKeH i3 aymaHel, MM,
D —mapuk quamerpi, MM, d — 13 1uamerpi.
KaTTBUIBIK CAaHBIHBIH ONIIeM Oipiiri (krc/mMm?), 6ipak, CTaHIapTKa COHKeC oI
*a3plIMaiipl. CTaHIapTTHI peTiHe, mapuk auamerpi — 10 mm, Tycipinetin kyu — 3000kre sxoHe
ycran Typy yaksiThl ¥ - 10¢ KapacThIpbLiabl.

Konnansuiran oneduerrep:

1. Kocrtun I1.I1. ®u3nko-mMexaHUYECKHUE UCTIBITAHUS METAJUIOB, CINIABOB U HEMETAJUTMYECKUX
MaTtepuanos. — M.: MammHocTtpoenue, 1990. — 296 c.

2. KonmmakoB A.I'. Metons! n3mepenus teepaoctu. — M.: Marepmer Unxunupunr, 2000. —
412 c.

3. Meroandeckue yka3zaHus K 1a0opaTopHbIM paboTaM 1o Kypcy «MexaHrndecKue CBOMCTBA
matepuanony. lllapas O.A., Kynukos B.1O., Hlaperit B.U., Atam6aes XK.H., KapI'TV, 2005 r.
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HCCJEIOBAHME BJIMSHUA HAYAJIBHOU TEMIEPATYPHI HA ITIPOIIECC
I'OPEHMUA ) KUJKOI'O TOIIJIMBA ITPH BBICOKHUX JTABJIEHUAX

Kanxunenos A.E.
KasHY um. anp-®apabu, r. Anmarsl
Hayunsiii pykoBoaurens: PhD, cr. npen. bepe3zosckas 1.0.

Ilo crarucruke, npuBeaeHHON MeXIyHapOIHBIM YHEPreTUUECKUM areHTCTBOM 3a 2010
rox, mpumepHo 90% Bceli SHepruu, JT0OBIBAEMOW YEIOBEUYECTBOM Ha 3eMiie, JT0OBIBAIOCH
CKWTaHMEM HCKomaemoro TtomiuBa u OworormmuBa [1]. Ilo mporHozam YmpaBieHHS
SHEpreTUYecKux uccienoBanuil u pazpadotok (CILIA), ata nons He ynaaér nuxke 80 % no 2040
rojia Mpu OJHOBPEMEHHOM pOCTe dHepromnorpedienus Ha 56 % B nepuox ¢ 2010 mo 2040 roast
[2]. Takoe 10JITOBpeMEHHOE Y MHTEHCUBHOE HCIIOJIb30BAHUE OTPAHHUUYEHHBIX PECYPCOB IIPUBEIET
K: 1) IIOCTENEHHOMY HCTOILEHHUIO ITHX PECYPCOB; 2) YBEIMUYEHUIO KOHLEHTpPALMU BPEIHBIX
BellecTB B armocdepe. CrnemnoBarenbHO, B HAllle BpPeMsl HYKHO HCKAaTh MYTH ONTHUMAlIbHOTO
MCIIOJIb30BaHUs PECYPCOB.

B nacrosimeit pabore Mbl MOAENUpPYEM TOpPEHHE KHUAKOTO TOIUIMBA, BBUAY TOTO, YTO
JAHHBIA BUJ TOIUIMBA LIMPOKO HCIIOJIB3YETCS Ha MPOU3BOJACTBE M B OBITY (IAH3enb, OCH3HH,
KEpPOCHH | T.1.). B KauecTBe KMJIKOTO TOIUIMBA BBIOpaH reKcajiekaH (Apyroe Ha3BaHUE — IIETaH,
xummudeckas popmyna — CigHss), Tak Kak 3TO — BOCTPEOOBAHBINM YTIIICBOIOPOA, KOTOPBIA
UCIOJIB3YIOT KaK ATAJIOH IS OLICHKU KayecTBa (LIETaHOBOTO YKUCIIA) IU3eJIbHOTO TOTUINBA, CUNTAs
ero meranoBoe uywcio 3a 100 [3]. lleraHoBoe 4YHCIIO YHUCICHHO paBHO OOBEMHOW oI
reKcajiekaHa, [IeTaHOBOE YHCIIO0 KOTOporo npuHumaercs 3a 100, B cMecu ¢ o-MeTHIHA(QTaTuHOM
(LIeTaHOBOE YKCIIO KOTOPOTO, B CBOIO O4epe/b, paBHO ), KOT/1a 3Ta CMECh UMEET TOT KE MEePHO/T
3aJIepP>KKH BOCIUIAMEHEHHS, YTO U UCIIBITYEMOE TOILTUBO B TE€X )K€ YCIOBHUSX.

B mocnegnue ronpl, B CBS3M C YMEHBIICHHEM HE(TSHBIX 3alacoB M C YBEIUYCHUEM
UCIIONIb30BAaHUsl JKUJKUX TOIUIMB Ba)KHOE 3HAYEHHE HMEeT pa3pabdoTKa HAyYHBIX OCHOB
palMOHANILHOTO CXUTaHusd TommBa. Ha ceronHsamHuil neHb pa3paboTaHbl KOMIbIOTEPHBIE
IPOTPaMMBl, TO3BOJISIONINE YUYUTHIBATh pa3InyHble (aKTOPHI, BIUSIOLINE HA POLIECC TOPEHUS B
kaMmepax cropanus. OgHolt u3 xkotopsix siBisgercs KIVA-Il — xomnbrorepHasi nmporpamMma asis
YHUCIEHHOIO pacueTa JBYX - U TPEXMEPHBIX, XMMHYECKH AKTUBHBIX >KMJKHX IIOTOKOB C
BIIpbIckamu [4]. PaccMaTpuBaeMble ypaBHEHMSI U aJITOPUTM PELLIEHUS SIBISIFOTCSI OY€Hb OOIMMHU U
MOTYT OBbITh TNPUMEHEHbl K JIAMUHApHbIM U TYpOyJEHTHBIM IIOTOKAaM, JO03BYKOBBIM U
CBEPX3BYKOBBIM TEUEHUSIM, a TAK)Ke K 0IHO(A3HBIM U IBYX(Da3HBIMU CpeaMm.

B nanHo#l paboTe MpOBOAMUTCS YHUCIEHHOE HCCIIEAOBAaHUE 3aBUCHUMOCTU TEMIIEpPaTyphl B
KaMepe CropaHusi OT MPOILIECCOB BOCIJIAMEHEHHS] U TOPEHMS KUAKUX TOIJIUB MPU BBICOKHUX
JaBJIeHUsIX. MaTemMaTtnieckas MOJENb 3a/1a4l O TOPEHUH BIIPBICKA KUAKOT'0 TOIUIMBA BKIIOYAET B
ce0st ypaBHEHUE HEPA3PHIBHOCTH JIJIs1 KOMIIOHEHTHI M, ypaBHEHUE UMITYJIbCA, YPABHEHHUE SHEPTUH,
ypaBHeHus K- Mozenu TypOyiaenTHocTH [4].

Jluteparypa:
1. Key World Energy statistics - International Energy Agency (IEA), 2012. - P. 6. - 80 p.
2. International Energy Outlook 2013 — 9 p.
3. CnpaBouynuk xumuka. Tom Bropoit. [lox pen. b.H. Hukonbsckoro. - U3a.: Xumus. - 1964.
C.578-579.
4. Amsden A.A., O'Kourke P.J., Butler T.D. KIVA-II: A computer program for chemically
reactive flows with sprays, Los Alamos. 1989, 160 p.
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OKTHUC-2 KY¥YPAJIBIH AN JAJAHBII ATTMATBI KAJTACBIHIAFBI BEH3UH
CAIIACBIH 3EPTTEY

Kyzabi ALA.
On-Qapabu arbinarsl Kazak ¥ITTHIK YHUBEpCUTETI
Feimeivu sxerexii: 3ynp0yxaposa O.M.

Bapnbik 6eH3uHACp MEH AHU3EIN/I1 KaHapMaiiiapaa OosFeITap (KachlT kKOHE KOK TYCTCH
Oacka) skoHe 3arrap Oenrici Oomybl MyMmKiH. Ocbliaiilia, HaFbl3 KaHApPMaHabl KaJFaH
KaHapMmaigaH axelparyra Oonaabl. COHbIMEH Karap OEH3WHAEpAE OHBIH KOPCETKIIITepi MEH
KYpaMbIH TOMEHJICTIICHUTIH Kocmaiap 001ybl MYMKIH.

XKyMbIcTHI jkacay OapbIChIHAA KYHICNIIKTI Y JKaFJaibiHIa OCH3UHHIH CarlachlH aHBIKTAay
onicTepiMeH TaHbICTHIK. KOPBIThIHbLIACAK, )KYMBICTA KeJIeCi MIHAETTEepP OPBIHIAM/IbI:

- XKanapmaii eHiMAEpiHIH KacueTTepi MeEH KYpBUIBIMBI, Camachl >Ka3bUIFaH
onebueTTepre Moy *Kacalbl;

- 3epTTey HBICAHBIH aJIaThIH KaHapMail OeKeTTepl aHBIKTaJIIbI;

- XKanapmaii OexeTTepiHeH HbICAaHAAp CAThII AJIbIH/IbI;

- XKanapmaii OekeTTepiHeH KYHBUIBII ATBIHFaH OCH3UHACPAIH MOJIIIEPIH OJIIICH I,

- ben3uH TycCiH xoHE HiCiH OaragaHIbI;

- OKTHUC-2 kypaibla naiganansii Oec skaHapMaii OCKETIHEH TaH 1A IbIHBII AJTBIHFaH
OH ChIHAMaHbIH OKTaH CaHbI OJIIIEH];

- Oniey HOTHKECIH I AIBIHFaH MOHCP OHJISIII;

- Test way apkplibl OCH3UHHIH CalachblH aHBIKTAUTBIH WHAMKATOPJIBI TECTTEPMEH
TOXKIpUOSHIH aJIIbIH/IA TAHJAIBIN AJIIHFAH HBICAHIAPFa 3ePTTEYIep KYPriiii;

- bensun KypambIiHIa CyABIH OAPIBIFBIH aHBIKTAUTHIH TOXKIpUOE JKYPri3iiii;

- Bbensunze kocnanapsIH OapIIbIFBIH aHBIKTAUTHIH TOKIPHOE JKYpri3iii;

- Test way nmemn atanaThlH HHAMKATOPJIBI TECTTEPMEHOCH3UHHIH Ccarachl aHBIKTAJIBL.

ATNBIHFAaH HOTHXKeJep OOWBIHINA Taijay KYMBICTAphl KacalblHIbL. ['padukrep
Typrei3bULABL. KophiTa KenreHzae, 3epTTeNreH OCH3WHAEp camachl JKaFbIHAH KEJKCiAeH HOTHKE
Oepal: Tek keilbip xaHapMmail Oekerrepi OCH3MHHIH OKTaH CAHbIH JKOFaphLIaTy YIUIH alleToOH
KOCATBIHJIBIFBl aHBIKTANIBL. AK-95 OeH3WHAEpl alleTOH KOCHUIFAaH HEMece OKTaH CaHbl TOMEH
OOJIBIT MIBIKTHI. AJTMAThI KaJaChIHIaFbl KYHACHIKTI KOJAaHBICTaFbl OCH3WHIED KU1 KaJaFaJlaHbITl
OTBIpFaHbl Aypbic Oomap eni. KepceTkimTepai >koFapblaaTy YIIIH Kocmajap KOCY apKbUIbl
KaJaHbIH ayachl JIACTAHATBIH OOJICa, ajaM arbl3achlHA, KOpIIaFaH OpTara OPHBI TOJIMAacC 3USH
TyaTbIHBI CO3Ci3. 3epTTeNnreH OeH3UHEP/IIH KYpaMbIHAa CyAbIH O0NMaybl KyaHTapJbIK >KaFaai.
KepceTkimrepai »kakcapTy YIIiH Kocmajap KOCKaH ajaMmjiap e3/epiHiH, 0TOAChl MYIIENEpiHiH,
JOCTapBIHBIH, XalIBIKTHIH ACHCAYIBIFbIHA Kayill TOHAIPIN OThIPFaHAapPBIH TYCIHY1 KEPEK.

[Talinananran onedueTTep:
1. KycaiipinoB A K. Dkosorus sxoHe TaOUFaTThl Kopray:-AnmMaTsl;«Mektem» 2002. - 456 6.
2. JlxxymaHoBa M., ABTOKeJIK >xaHapMailbIH cypeintay// On-Oapabu areinarsl Kaz¥Y-Hig
’kac rfampiMaap MeH crynaeHTTepaiH «DPAPABU  OJIEMI» arTel  XalbIKapaiblK
KOH(EPEHIUSCH TE3UCTEP KUHAFBL.-AnmaTsl, 2016. 6-149.
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SHEPTOMEHE)KMEHT )KYWECI HET'3IHJIE OHEPKOCINTIK KbI3METIHIH,
SHEPI'UA TUIMAUIII'TH BACKAPYABIH TEOPUAJIBIK ACIIEKTIJIEPI

Hypouutaesa H. /1., Mbip3zait A.JL.
On-®apabu areingarsl Kaz¥YV, AnmMarsl Kanacel
Frumeivu sxerexini: ara oKpITyIIbl MakcyTxaHoBa A.M.

Conrbl xbuiaapel Kazakcran PeciyOnnkachel SHEpTUs YHEMACYA1 JAMBITY/1a )KOHE YHEPTHUS
THIMJAUTIKTI apTThIpy/ia OEJICeHITIK TaHBITBHIIT OTHIp. ENMIH MaMbITYyAbIH OCBIHAAW OachiM
OarbpITTapbIH 06N KApacThIPY OTHIH-DHEPTEeTUKAIBIK PECypCTapibl Maiiaiany KoHE OdIEMJIK
KCHICTIKTET1 PHEPrus THUIMIUIINIHE KOWBUIATHIH TaJIANTapIbIH apTybl TYPFBICBIHAH KOpIIaraH
OpTara aybIPTIATBIKTHl TOMEHIETY KaXETTUIIriHE OaliIaHbICTBI OOJIBIIT OTHIP.

JKYMBICTBIH ©3€KTUIIT JOCTYPJIi SHEPTHS PECYPCTAPBIHBIH a3al0bl )KOHE AJICKTPOIHEPTUsIFa
TYTHIHYIIBIUIBIKTBIH ©CYIHEH OJIapFa oJIeMJIIK OaFraHbIH IIAPBIKTAYBI MACEIICIEPIMEH aHBIKTAIATBI.
byn ypaicrep Kazakcranra na, connaii-ak 6apisik skahaHIbIK KaybIMIACTBIKKA Aa TOH. OnapabiH
OCEepIiHEH JaMbIFaH eljepjae, JaMyIlbl eleple dHEePTOTYTHIHY KypbuibIMbI e3repyne. AKII,
Anrmus, ['epmanns sxoHe JKanmoHMS CHUSKTBI MEMIICKETTEP KOMIPKBIIIKBUIILI SHEPTUsS KO3JepiH
CBIPTTAH OKENyIiH TOYEIJUIriH TOMEHIETY MaKCaThIHIAa ©37epiHiH JHEPreTHKAIBIK KyaT
KYpbUIBIMAAPbIHA JOCTYPJIi €MeC SHEPTUsl KO3/IepiH eHIi3y/e.

«Kazakcran-2030» cTparerwsiChlHAa OJHEPrHsl KO3IEPiHIH MOJ KOPBIH HEJIeHYII1
KazakcTaHHBIH SHEPreTHKaNbIK PEeCcypCTapblH palMOHANIBl MalJanaHy — eNJIIH SJeyMEeTTIiK-
OSKOHOMHKAJIBIK ~TYPAaKThl JaMYyBIHBIH Yy3aKMep3imMai OachIMABIKTApBIHBIH Oipi  eKeHAiri
kepcetinren. KP Ilpesmnmenti — ¥Yar kembacmbicel H.O.Hazap6aeB «Kazakctan-2030»
CTpaTerwsIChIHAA OChl TaHJANFaH OarbITTBI DJCKTPOIHEPTHS CAJACBIH JKAHAPTY IKOHE
WHHOBAIMSUIBIK  JaMBITYJbl JKaJIFACThIpyFa YCHIHBIC Oepai. bBynm kepie SHepreTukabiK
pecypcTapasl KaikTa eHJIey calachlHAAaFbl BIHTBIMAKTACTBIKTA MIMKI3aT Oepy/l a3aiTa OTBHIPHI,
OHBI )KaHa TEXHOJIOTHSIIAPMEH aIMacThIPy MIHAETIH KOWBIM OTHIp [1].

Byran neifiH sneKTpol’HEprusi ©HAIPICl, COHBIMEH KaTap >XaHAPTHUIFAH SHEPreTHKaHbI
KOJIJIay IapaiapblH KYKBIKTHIK, SKOHOMHUKAIBIK KOHE OalaMaibl SJHEPTU KO3JepiH eHAIPY JKoHE
TapaTy/Abl bIHTAJIAHABIPY/IBIH OacKa Jja Heri3epiH OekiTy yiiH «KaHapTbUIFaH 3HEpPTrUs Ke31epiH
naiigananysl Koiaaay Typais» KP 3anbl kabsuiaanran 6onateid (2009 sxbut 4 minge, Nel65-1V)
[2].

KazakcTaHHBIH op TYp:ii OHJIIPICTIK callajlapbIHBIH SHEPrHsl TUIMALIITIH apTThIpy YIUiH
FBUIBIMU HETI37I¢ OHBIH 1ICKE AacChIpbUly MEXaHU3MIH JaMBITyJbl KaMTaMacChl3 €TEeTIH
HHEPrOMEHEDKMEHT >KYHECIHIH TEOpPHSUIBIK >KOHE OJICHAMAINBIK KAMTBUIYBIH 3epTTeMeil Oy
npoOsieMaHbl LIEIly MYMKIH eMec. 3aMaHayd MEHEKMEHT KYHeJepiH KOJJaHy HEri3iHJe
OHJIIPICTEP/IIH SHEPTUsl TUIMILUIITIH KOFApBUIATy TOCUIAEPIH TEOPUSIIBIK-O/IICHAMANBIK JKOHE
MPAKTUKAIBIK TYPFBIIAH 931pJey/i Tajuamn eTel.

OHEPKICINTIK KOCIMOPBIHAAPA YHEPTOMEHEKMEHT JKYHECIH KYPY JKOHE €HT13y dHEeprus
THIMIUTIKTIH OH JMHAMHKACHIHA, OTHIH-IHEPTEeTUKAIBIK PECYpCTapIbIH YTHIMIBI KOJIaHBUTYBIH
Oackapy pe3epBTepiH MNaljalaHyFa MYMKIHIIK Oepeni. OHEproMeHeKMEHT >KylenepiH
KQJIBINTACTBIPY OTAHIBIK JKOHOMHKAHBIH OHEPKOCINTIK OW3HECIHIH OapiblK —cajasapbiHa
KOCIMOPBIHAAPABIH SHEPTUS THIMAUIITIH apTTHIPY YIIH OachIMABIK 00JIbIT Ta0bIaAb! [3]. Anaiiga
OWI FBUTBIMH OaFBIT COHFBI KBUIAPHl FAHA OTAHJIBIK FRIIBIMIA OCICEH Tl TYP/Ae 1aMu OacTabl.
OnebuerTep:

1. Hasap6aes H.O. «Kazakcrtan-2030» Kazakcran xankeina XKonmaysi, 1997

2. Kazakcran Pecnyonukaceiabie 2009 sxputrst 4 mingeneri Nel65-1V «KanmbeiHa kenTipineTin
SHEPTHs KO3/IePiH NaigaaHnyabl KOJIAay Typasbl» 3aHbl

3. Amenun A. Dxonomuka u TOK ceronns // DHeprosdheKTUBHOCTh U dHEProcHAOKEHUE. -
2009. - Ne 11.
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PA3PABOTKA MPAKTUYECKNX PEKOMEHJAIIMIA IO OBECIIEYEHUIO
3KOJOTIMYECKOM BE3OITACHOCTH TPAHCIIOPTUPOBKH HE®TH

Kanarona A.b.
KasHY umenn anp-Dapabu, Anmarsl, Kazaxcran
Hayunslii pykoBoautens: npodeccop Maxpenona H.P.

TpyOornpoBoaHbIE KOHCTPYKIIMM M CHCTEMbl HAaXOIAT IIHPOKOE IPUMEHEHUE
IPAaKTUYECKH BO BCEX OTpAcisAX HPOMBIIIICHHOCTU. TpyOOnpoBOJbl OTHOCATCA K KaTeropuu
HHEPTOHANPSDKEHHBIX ~ OOBEKTOB, OTKa3bl KOTOPBIX  COMNPSDKEHBI CO  3HAYUTENBHBIM
MaTepHaIbHBIM M HKOJOTMUECKUM yuiepOooM. IloBbllieHHe TEXHOT€HHBIX Harpy30K Ha MOYBBI
IpU CTPOUTENHCTBE HE(PTEPOBOIOB U TPAHCIOPTUPOBKE HE(PTH, OTXObI MPOU3BOJICTBA, MIPU
HEBBIIIOJIHEHUN TpeOOBaHUH 110 OXpaHE IOYB M PALMOHAIBHOMY IPHUPOIONOIb30BAHUIO
BbI3bIBAIOT HEraTHBHBIE M3MEHEHUS MX SKOJOIMUECKOIO COCTOSIHUS, CHUKEHHE PECYypCHOTrO
noTeHMana 3emenb. B pesynprare yredek HepTH U3 HedTenpoBOAa, MEPEKAUYMBAIOLIMX
CTAaHUMHA W JPYIMX HHKEHEPHO-TEXHUUYECKUX COOPYKEHMM MOTYT IMPOU30WTH IIOXKapbl U
B3pbIBbL. [10/100HBIE aBapuu HAHOCST OTPOMHBIN yuIepO OKpYyXKarolleil MpUpoIHON cpene U
IPEJICTaBIISIIOT CEPhE3HYI0 OMACHOCTD JJIS )KU3HU U 3/10pOBbA JTtoeil. OCHOBHBIMU TPUUHMHAMU
aBapuil Ha HedTenmpoBoJax SBISIOTCS BHELIHHE (DAKTOPbI - HEOCTOPOXKHOE OOpalleHHe ¢
000py/I0BaHUEM U MEXaHMW3MaMH; MEpEeMEIIeHUe TPyHTa NpPHU OCENAaHUHU IOYBBI, pa3MbIBax,
OTIOJI3HAX, TOTUYKAX; BO3AECUCTBUS KIMMATHYECKUX (PAKTOPOB (CUIIbHBIE OypH, SKCTpeMalIbHbIE
3HaueHus TemrnepaTypsl). Cpelu Apyrux NpUUrH - KOPPOo3Husl, 1eeKThl MaTepUaIOB, OIINOKU B
KOHCTPYUPOBaHMM Y3JIOB U DBIIEMEHTOB TpyOompoBojga. Takum oOpa3omM, oOecrneueHue
0€30MIaCHOCTH MPOEKTHUPOBAHMUSA W OKCIUIyaTallMd HEPTENPOBOMOB SIBISCTCS BaXXHON
3agadeil.[1]

B xone wuccnenoBaHus ObUI MPOBENEH aHAIW3 3arpsi3HEHUS OKPY)KAIOIIEH Cpelbl,
KPUTUYECKMH aHaJM3 COBPEMEHHOTO COCTOSIHMA MPOCKTHPOBAHMSA M SKCIUTyaTalluu
He(TENPOBOJOB U HMX POJM B YXYALIEHUH 3KOJOTHUHU OKpYKaIOLIEH cpeipbl, TaKKe aHalIu3
JIOCTOMHCTB M HEJJOCTATKOB METOJIOB, CYLIECTBYIOIINX B MUPOBOM MPAKTUKE, 10 00ECTIEUCHUIO
HKOJIOTUYECKON O€30MacCHOCTH TPAHCIIOPTUPOBKH HEPTH MO HEPTETTPOBOTY.

Taxum 06pazom, 6buTa pazpaboTaHa HIEKTPOHHO-ITyYeBasi TEXHOJIOTUsI 00€3BpeKUBAHUS
TPYHTOB ¥ CTOYHBIX BOJI, 3arpsA3HEHHBIX BBICOKOTOKCHYHBIMH KOMIIOHEHTaMH HEQTH.
bezotxonHas mnepepaboTka HepTH M HE(PTIHBIX Ta30B MOXKET OBITh TAaK)KE€ OCHOBaHA Ha
NPUMEHEHUN DJICKTPOHHO-ITYYeBBIX TEXHOJOTUH. WX BaXXHBIM JIOCTOMHCTBOM SIBIISICTCS
BO3MOXHOCTh YMPABJISIEMOTO IOJIyYEHHUs] IIUPOKOrO CHEKTpa MPOIYKTOB, OTIMYAIOLIUXCS
BBICOKOM NOTPEOUTETBCKON CTOMMOCTBIO, IPU YMEPEHHBIX JaBIECHUSAX U TemMIepaTypax.[2]

OcHOBHOH BBIBOJI paOOTHI:

[IpermyIiecTBO 3JIEKTPOHHO-TyYEBOM TEXHOJOIMM OYHUCTKM BOJbI 3aKIHOYaeTCs,
OpeXx/e BCEro, B KOMIJIEKCHOM BO3ACHCTBUM M3JIyY€HHUs Ha KOMIIOHEHTHI, OO0JydyaeMoi
cuctemMbl. OJHOBPEMEHHO C PaJAMOIN30M OCHOBHOTO 3arpsi3HSIOLIETO BEIIECTBA MPOUCXOIUT
pazgvoNn3 BCEX COMYTCTBYIOIIMX COEIMHEHUM, YCKOPSAKOTCA TMPOLECCH KOArysluu U
CeIMMEHTAllUU, YCTPAHSAIOTCA IBETHOCTh M 3alax, CHIKAIOTCA BEJIMYUHBI XMMHUYECKOTO
notpebnenuss kucnopona (XIIK) u Ouomnormueckoro mnorpebnenus xkuciopoga (BIIK),
MIPOMCXOTUT JE3UH(EKITHST BOJIBI.

Crucok UCnoIb30BaHHOM JIUTEPATYPHI:

1. boponmaekun ILIIL., Kum B.M. Oxpana okpyxaromen cpenbl NpHU CTPOUTEIBCTBE U
HKCIUTyaTallMi MarucTpajibHbIX TpyOonpoBoaoB. M.: Henpa, 1981.-160 c.

2. Ilonomaper A.B., IlepmykoB B.A., Cmupno B.II. I[lepcniexTuBbl nmpuMeHEHUs
AJIEKTPOHHBIX IYYKOB B IepepaboTKe YIIIeBOJOpPONOB Taza u Hedtu // SnepHas ¢usuka u
uHKuHUPUHT 2014, -Ne11-12. — c. 18-20.
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HNCITOJIb30BAHUE BUOI'A3A ITPU AHADPOBHOM ITEPEBAPUBAHUU B
TOIVIMBHOM 2JIEMEHTE

Hypnanyner H., Paxumb6epaues V.
KasHY um. anp-®apabu, r. Anmarsl
Hayunslii pykoBogurens: ct. npen. Ocnanos /I.E.

ExxerogHo mNpoOM3BOAUTCS MWJIIMOHBI TOHH OTXOJOB OHMOMAcChl TOJ, JUISI KOTOPOTO
yCTpaHEHUe sBieTcs npodiaemMoil. B To ke Bpems Mup ObICTPO HMcTOLIAs 3amachl IPUPOAHOTO
ra3a, KOTOpbIii, KaK U3BECTHO, SIBISETCSI CaMbIM UYUCTBIM U3 HCKOIIaeMoe TOIIuBO. OCHOBHOE
BHUMaHHME B 3TOM IIPOEKTE YJeNseTcs OOECIEeYEHUIO YHCTOM SHepruM B CTpaHy, IJe ecTb
NOTPEOHOCTH B 3JIEKTPOIHEPTHU I SHEPTETHUECKONW HHPPACTPYKTYpE.

OTOT Te€3UC B OCHOBHOM 3aBUCHUT OT OPraHMUYECKUX MATEPUAIIOB, TOJyYCHHbBIX U3 TBEP/bIC
OTXOJIbl, TAKHE KaK MPOIYKTHI MUTAHU, CaJ0OBBIE OTXOABI U Oymara. DTOT BOIPOC AENaeT 3TOT
TE3UC O4YEHb paA3IMYHBIM [0 CPAaBHEHUIO C TEMHM 3aHUMAIOIIMXCS  aHA3POOHBIMU
nepeBaprBaTEIIIMU B 3aBUCIMOCTH OT HAaBO3a )KUBOTHBIX. . B celbCKUX paiiloHaxX pa3BUBAOLINXCS
cTpaH Ouora3 oObIYHO UCMOJIb3YEeTCsl JUIsl IPUTOTOBJIECHUS IHILH, OCBEILEHHs, OTOIJICHUS U T. 1.,
a TakXKe ChIpbe JUIsl IPOM3BOJACTBA OHMOra3za MPOUCXOIUT U3 CEIbCKOXO3SHCTBEHHBIX PECYPCOB,
TaKUX KaK OCTaTKOB HaBo3a U ypoxkas. Kpome Toro, TexHosnorus Ouorasa Takke BHOCUT BKJIaJ] B
HapHHUKOBBIC ra3bl COKPALICHUS BEIOPOCOB M IPOU3BOIUT LICHHOE U YIIydllleHHOE yaoopenue [1].

IIpencraBneHHass KOHLENLUS - MCIOJb30BaHWE CTOYHBIE JIO3bI HaBO3 U3 (depM Ui
IIPOM3BOJICTBA METAHOBOIO ra3a ¢ UCIOJIb30BAHUEM aHA3POOHOro cOpakMBaHUA. AHA’POOHBIN
KaMepa COJEPKUT OECKUCIOPOIHYIO Cpely, KOTOpas MO3BOJSET MUKPOOPraHU3MaM pa3pyllatoT
OpraHMYecKUi Marepuai Juis Mpou3BOJACTBa Omorasa (MertaH). Kak Toimbpko OuMora3 oH MOXKET
UCIIOJIb30BaThCs AJIS Pa3jIMYHbIX NMPUMEHEHUH, 4TOOBl MOMOYb pa3BUBarolieMycs mupy. OnuH
TEXHOJIOTUM, B OJTOM cTaThe OyIeT pPACCMOTPEH TOIUTUBHBIA OIIEMEHT, B YacTHOCTHU
TBEPIOOKCUAHBIN TormauBHbIN 31eMeHT (TOTD), koTopslil MoxkeT paboTath Ha O6uorasze. Korna
METaHOBBIM ra3z (6uora3) U KHUCIOpoAa (BO3AYyX) OOBEAMHSIIOTCS B TOIUIMBHOM 3JIEMEHTE, OH
HPOU3BOIUT AIICKTPOIHEPTUIO BMECTE C BOJIOW U YIIIEPOIOM AUOKCHU. [2]. XOTs yrieKHcblii ras,
MCCJIEIOBaHMSI TTOKA3bIBAIOT, YTO YPOBEHb TUOKCHJ YIJI€pO/a, MOJYyUYEHHBIH C MCIOJIb30BaAHUEM
TOTIJIMBHOTO 3JIEMEHTa, HAMHOT'O MEHbIIIE, YeM TUIUYHBIA METOJ BbIpaOaThIBasi 3JIEKTPUUECTBO
IyTeM COKUraHusi Omomacchl. JlJig 3TOro 3KCHeprMEHTa aHaJIU3 aHa3pOOHbIE MUIIEBAPUTEIbHbBIE
CHCTEMBI, U3TOTOBJICHHbIE U3 MAaTE€PUAIOB, HAWJECHHBIX B pa3BUBAIOIIEMCS MHpe, OyIyT YTOOBI
OIPENIENIUTh, IPOU3BOAAT JIU OHMU JOCTATOUYHOE KOJMYECTBO METAaHOBOI'O ra3a, 4TOOBI CleNaTh
UCMOJIb30BaHUE TBEPJOr0 OKCHAHOTO TOIIMBHOTO JJIEMEHTa BO3MOXHO. Hccnenosanu
BOJIOPOJIHBIN TOIUTMBHBIN AJIEMEHT, YTOOBI IOHSATH OCHOBHAS (DYHKIIMSI TOIUTMBHOTO AJIEMEHTA.

Cnucok uCnoap3yeMo JIUTEpaTypBl:

1. Design and Building of Biogas Digester for Organic Materials Gained From Solid waste
/l By Mansour-Al Sadi. Supervisor Prof.Dr. Marwan Mahmoud — P. 66.

2. The Use of Biogas from Anaerobic Digestion in a Fuel Cell with an Application in
Developing Countries// Michelle P. Godoy; Advisor: Kenneth VVan Treuren Ph.D
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BJIUAHUE KOHCTPYKIIMOHHBIX TAPAMETPOB TOIMOYHOMN KAMEPBI
KOTJIA BK3-420 AIMATHHCKOMU TOII-2 HA ITPOIECCHI
TEIINIOMACCOIIEPEHOCA ITPU C’KUT'AHUU HU3KOCOPTHOI'O TOIIJIMBA

Kabnpaxmanosa A. A.
Ka3zHY um. anp-Papadu, r. AMatsl
Hayunsrit pykoBoautens: Ph. D. Makcumos B. 1O.

3a moceHue TOIbl IEPEeX0 Ha CKUTaHUEe TBEPIOTO TOIUIUBA SIBJISIETCS OJTHUM U3 CaMbIX
JOCTYITHBIX ¥ ONTUMAJIBHBIX PEIICHU BO MHOTHX cTpaHax. B ocobennoctu B Kazaxcrane TOC,
WCIIONIB3YIONTUE ISl COKMTaHMsI TBUICYTOJIbHOE TOIUIMBO, B3sJIM Ha Ce0S OCHOBHYIO pOJIb
MIPOM3BOJICTBA IEKTpoIHepruu. Kazaxcran pacrosiaraeT OrpOMHBIME 3alacaMy YHEPTeTHUECKUX
PECYpPCOB, JOCTATOYHBIMH JIJIs1 00€CTIEUeHUS HE TOJIBKO CBOMX IMOTPEOHOCTEN, HO | JIJISl DKCIIOPTA
B JIPYTHE PETHOHBI, KaK B HATYpaJIbHOM BHUJE, TaK W B BUJE dJIeKTpodHeprun. CyliecTByroIee
COCTOSIHMEC CBIpbEBOM 0a3bl SBISICTCS OJHHM U3 BaXXHEHIIMX (PAKTOPOB, OIPEACIISIOIINX
MOTEHIIMA ¥ TIEPCIIEKTUBEI Pa3BUTHS B IIEJIOM TOIUTMBHO-IHEpreTHUECKOl oTpacin Ka3axcraHa.
Hons yras B nmpousBoactse suepruu B PK cocrapnser mouru 80 %, a B KOMMYHaJIbHO-OBITOBOM
cexrope 40-50 %.

B cBsi3u ¢ MIMPOKUM HKCHOJIB30BAHHUEM YIJISi B Ka4yeCTBE OCHOBHOTO IHEPreTHUECKOTO
TOIUIMBA 0CO0O€ BHHMAaHHE VACHSAETCS W BOMPOCAM  MOJCIHMPOBAHHS  IMPOIIECCOB
TEIJIOMacCOOOMEHa TOTIOYHBIX KaMep MPOMBIIIJICHHBIX KOTJIOB, a onpeaciieHre 3pPEeKTUBHOTO U
9KOJIOTHYECKU YHCTOTO METOA CKUTAHUS TBEPIOTO TOILIUBA SBJISICTCS aKTYaITbHON TIPOOIEMOA.

B nannoii pabote mpeacTaBieHbl pe3yabTaTsl 3-D MoaenupoBaHus MPOIECCOB CKUTAHUS
Okubacty3ckoro yriast B TomouHo Kamepe korina bK3-420. IlpuBeneHsl pe3yibTaThl
BBIUMCIUTENBHBIX JKCIIEPUMEHTOB MPOLIECCOB COKUTAHUS YIJIsl B MBUIEBUIHOM COCTOSIHUM B
TOMoO4HOM Kamepe kotia bK3-420.

B kauectBe nccienyemoro oonekra Obuta BbiOpaHa TomouyHas kamepa kotina bK3-420,
napornponsBoauTeabHOCTBIO 420 T/4. Koten E-420-13,8-560 BT (BK3-420-140-7) npennazHavuex
JUIsE paboOThl Ha OJKUOACTY3CKOM yIjie HJs BbIpaOOTKH TEperpeToro mapa Ha TEIUIOBBIX
AJIEKTPOCTAHIIUSX C TEIUIO(QUKAIMOHHBIMUA TYpOMHAMH Ha BBICOKHE TTapaMeTphI Tapa.

B pesynpTaTe TpOBENEHHBIX BBIYMCIUTENBHBIX OJKCIEPUMEHTOB IO CHKHTAHUIO
MBUICYTOJFHOTO TOIUTHBA IIOJIYYCHO TIOJHOE OIMCaHWE TPOIECCOB TEIUIOMAacCOIepeHoca:
AIPOIMHAMUYECKUE  XapaKTepucTuku  (MOJs  CKOpocTel),  TemmepaTypHble  TOJ,
KOHI[EHTPAIIMOHHBIE MOJIS TIPOTYKTOB TOPEHUS, B PA3IMIHBIX CEUCHUSX TOMIOYHOTO TIPOCTPAHCTBA
KaMephl CrOpaHUs M Ha BBIXOJE U3 HEro. JTO MO3BOJSIET d3(PPEKTUBHO YIPABIATH MPOIIECCAMU
C)KUTaHUS TOILTUBA B PEATLHBIX YHEPTETHUECKUX YCTAHOBKAX ¢ HEOOXOIUMBIM BO3JICHCTBUEM HA
pa3ryYHbIe ero MapaMeTpbl, CO3/1aBaTh ONTUMAIBHBIE CIIOCOOBI CXKUTaHUs TOTUIMBA OTHOCUTEIHHO
3 (PEKTUBHOCTH SHEPTETUUECKUX OOBEKTOB W MHUHHUMHU3AIMHU BPEIHBIX BBIOPOCOB, OTHICKATH
HAWIYYIlIe KOHCTPYKTHUBHBIE W KOMIIOHOBOYHBIE PEIICHHS MO TOPEIIOYHBIM YCTPOHCTBaM,
CIIOCOOCTBYIOITUE CKOPEHTIIEMY OCBOSHHUIO MOIIIHBIX KOTJIOArPETraToR.

[TonydeHHbIe pe3yabTaThl UMEIOT OTPOMHOE MPAKTHYECKOE 3HAYCHHE, TaK KaK MO3BOJIAT
COBEPIIICHCTBOBATh KOHCTPYKIIMH TOIIOYHBIX KaMep U TOPEIIOYHBIX YCTPOHCTB, ONITUMHA3HPOBATH
MPOIECC CXKUTAHHS BBICOKO30JILHOTO DJHEPreTUYECKOr0 Ka3aXCTaHCKOTO VISl M CO37aTh
OKOJIOTHYECKH «YUCTOE» TPOM3BOACTBO DHEPTHH HA YPOBHE TPEOOBAHHWM MEXKIyHAPOIHBIX
ctanaapToB. PaspaboranHbie HOBbIe MeTOAbl 3-D MomenupoBaHus CIOCOOCTBYIOT Pa3BUTHIO
MaTEeMaTHYECKOTO, YMCICHHOTO U KOMITBIOTEPHOTO MOJICITHPOBAHHUS, @ TAK)KE BHOCAT OIPOMHBII
BKJIAJ] B PEIICHUH aKTYaJIbHBIX MPOOJIEM TETUIOPHEPTETUKH U IKOJIOTHH, TaK KaK MO3BOJISIFOT J1aTh
PEKOMEHIAIM TI0 ONTHMH3AIMU TIPOIECCOB TOPEHUS DHEPIeTHUYECKUX TOIUIMB C IIEJBIO
MOBBIIICHHUS 5KOHOMUYECKOH 2(P(HEKTUBHOCTH SHEPTETUIECKIX YCTAHOBOK.
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CYUBIK OTBIHJIAPJIBIH EKI®A3AJIBI AFBICTAPBIH CAHJIBIK MOJIEJIB/IEY
Jlyknanos A.A.
ann-Papabdbu areiHaarel Kaz¥V, AnmaTs! Kanacsl
Foumeivu sxerexmni: PhD, ara okpityms Ocnanosa II.C.

XKorapel TypOYJAEHTTUTIK Ke3iHAETi CYMBIK OYpPKUIr€H OTBIH TaMIIbUIAPBIHBIH
JIUCTICPCUSCHIHBIH TY31UTY1H MOJICIBACY TYPJI IIITECH )KaHy KO3FAJITKBIIITAPBIH/IA OYPKIITeH CYHBIK
OTBHIHJAP/bI (AaBTOKOJIIK, aBUAIHS, TN3€Jb JKOHE 3bIMBIPAH/IBIK) KEHIHEH KOJIJaHyFa OaillaHbICTHI
©3eKT1 0011611 0ThIp. CYHBIK OBITHApFa MyHail, 0€H31H, KEPOCUH, COJISIPKA, CYWBIK CyTerl, TeNTHII
JoHe T.0. »katazsr [1].

Cy#bIK OTBIHHBIH JKaHy MpOIeCI KaMepaHbIH TOMEHT1 OeJiriHae IEHTpAe OpHalacKaH
dopcyHKacel 0ap MOJENBIIK XaHy KaMepachlHAa Xy3ere achipbuianbl. KamepaHbIH TMilriHi
nuauHAp dopmManel, OuikTiri 15 cM, paguycel 2 cMm. JXKaHy kamepachiHIarbl ayaHbIH OacTarKbl
temneparypacsl 900 K. Cyiieik otein 300 K Ttemmeparypaga Oypkineni. bakputaymist
yambIikTapabiy canbl — 600. JKany kamepachIHbIH KaObIpranapblHbIH TeMmieparypackl 353 K
Kypaiapl. BypkineTiH TaMmbuiapablH OacTamksl paanychl 3 MKM. WHXEKTOp COIUTOCHIHBIH
aymassl 2-10* cm? Ten. Tammbimapasl 6ypky 6ypemisl 100, OTeiH 4 Mc xaHbim keteni. JKany
KaMepachIHAaFbl KbIchiM 4 - 106 Ila e [2].

Bi3aiH KYMBICBIMBI3[Ia HETI3r1 €Ki OTHIH TYpl KOJAAHBUIABI: TETPAJCKaH JKOHE T'elTaH.
TeTpaneKkan — TU3eMbIiK OTBIHHBIH HETI3Ti KypayIIbIChl, OHBIH KaitHay Temmnepatypachl 253,52 °C
TeH. JKYK, JKoJayllbl JKoHE JKeKe aBTOKOJIIKTepe KOJAaHblUIaaAbl. ['enTan - 36IMBIPAHIBIK OTHIH
pETiH/ie KOTIaHBUIATBIH TYCCi3 Te3 TYTAaHATHIH CYHBIK. O3/iK TyTaHy Temneparypackl 223°C.

KomnbroTepiik MoJenbaey HOTHXKECIHJIE TETPaJeKaH MEH IeNTaHHBIH TaMIIbUIAPbIHBIH
panuyc OoiibIHIIA, TeMIepaTypachkl MEH XKaHy OHIMAEpiHIH Kamepa OWiKTiri OOWBIMEH Tapairy
rpaduxTepi anbiabl. CaHABIK TOKIpUOE HOTHXKECIH e TeNTaHHbIH TaMIIbUIapsl 0,84 cM OUiKTiKKe
KeTepineTinairi Oenrini O6onapl. AN TeTpaJAeKaHHBIH KaHYbl OapbICHIHAA TaMIIBUIAPIBIH CaHbI
refTaHMEH CaJIbICThIPFaHa €Ki ece apTajibl eKeH.

I'entanHbIH kaHyBI Ke31H/e KaMepaHblH 6apiia kesemi 900 K neitin KbI3apIpbliaaabl, 01paxk,
MaKCHUMaJl TeMIlepaTypaHblH KaMTUTBIH aymarbl 1261 K kypaiinel. ATtanran KyObUIbICTapiblH
OapybIFbl TETpaJieKaHHbIH O€TTIK Kepuly KO3((UIMEHTIHIH MOHI YJIKeH OoJiFaHIbIKTaH
TaMIIbUIaphl 6asy OyJaHybIHAH OPbIH aJ1ajbl.

CoHbIMEH KaTap JKYMbIC OapbIChIHIa KaMepa imiHjeri OacTamkbl TeMIlepaTypara
OaillaHBICTBI THIMJI Macca MOHAEPIHJET OTBIHIAAPJbIH KaHy OHIMJIEPIHIH Tapalybl ajlbIHIbI.
Kamepanarsl razasiy temneparypacsl 500-nen 1000 K apanarsinga e3repin otsipsl. 800 K-Hen
TOMEHTI1 TeMIepaTypaiap/a >kany npoieci xysere acnaiel. 800 K-HeH xorapbl TemiepaTrypania
CYMBIK OTBIHHBIH JKaHYbl HOTHKECIH/IE XKbLTy OeuiHin, kamepa 2000 K-re neifid KbI3abIpbuiabl.

Hoarmxecinne exi oTeIH yiIiH THIMAL TemniepaTypa MoH1 900 K kypaiinsl. TemnepaTypaHbiH
OCbl MOHIHJIE OTHIH TOJBIK JKaHBIN, KaMepa >KOFapbl TeMIlepaTypara IeiHiH KbI3AbIpblIaabl. Al
TY3LIETIH KOMIPKBIIIKBII ra3bIHBIH KOHIIEHTPALUCHI €H a3 KOpCeTKIIITI Oepei.

OnebuerTep:

1. Askarova A., Bolegenova S., Berezovskaya I., Maksimov V., Ospanova Sh. Study of the
influence of liquid fuels spray angle on the fuel combustion at high pressure // Materials of the 1l
International research and practice conference «Science and education». — Munich, 2012, — P. 15-
19.

2. Amsden A.A., O'Rourke P.J., Butler T.D. KIVA-II: A computer program for chemically
reactive flows with sprays. - Los Alamos, 1989. - 160 p.
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POJIb KOMIIBIOTEPHOT'O MOAEJIMPOBAHUSA B COBPEMEHHBIX
NCCIEJOBAHUAX
Awmanrenaues C.b.
Ka3zHY um. Anp-®apabu, AamaTsl
Hayunsiii pykoBoautens: Makcumon B.1O.

B nacrosmiee Bpems 6oiee 80% Bceil MpOM3BOIUMON B MUPE SHEPTUU BhIpabaThIBaeTCs 3a
CYET CKUIAaHHSA OPraHMYEeCKOro TOIUIMBA. J[pyrve MCTOYHMKHU SHEPIHM: SiA€pHAsi YHEPreTHKA,
TUIPOIHEPTeTUKA, COJTHEUHBIE U BETPSHBIC AJIEKTPOCTAHLUUU — B OJIDKAWIINE JNECATHIICTUS HE
CMOTYT KOHKYPUPOBATh € TPaJAULIMOHHBIMU criocobamu. OrpaHUYEHHOCTh PECYPCOB HCKOIIAEMOT0
TOIUIMBA JMKTYET HEOOXOAMMOCTh IMOHCKa 0ojiee SKOHOMUYHBIX CIOCOOOB €ro CKWTaHHs, a
MacIITadbl IPOMBILIIEHHOTO IIPOU3BOCTBA TAKOBBI, YTO 3KOJIOrH4ecKas npodiema o0pazoBaHuUs
BPE/IHBIX BELIECTB IPU TOPEHUH TOILTUB BBIXOAUT Ha MEPBBIi IJIaH.

[IpumMeHeHne KOMIIBIOTEPHBIX TEXHOJOTUH 0COOEHHO 3(PPEKTUBHO Ha HAYAJIbHOM 3Talle
KOHCTPYHPOBAHUS, KOIJa OJHOBPEMEHHO MPOpadaThIBAIOTCS HECKOIbKO KOHCTPYKTOPCKUX
peLIeHUH U olpeAeNnseTcsl CTpaTerus MOJIEpHU3aLUU KOTa WK KaMepsl cropanus. CouetaHue
KOMIIBIOTEPHONW TEXHOJOTMM U OKCIEPUMEHTAJIbHBIX HCCIECIOBAHUI TIO3BOJISIET CO3JaBaTh
000CHOBAaHHYIO CTPAaTErHi0 Majlo3aTPATHON MOJEPHU3ALUY OTAEIbHBIX TUIIOB KaMep CrOpaHus U
«CIIBUTATh) JOPOTOCTOSIINE IKCIEPUMEHTATbHBIE UCCIICIOBAHMS Ha 3aKIFOUYUTENbHBIN 3TaIl AJs
OKOHYATEJIbHOW ITPOBEPKU PELICHUMN.

['maBHBIE IpEeUMyYIIECTBA U BO3MOXHOCTU KOMIIBIOTEPHOTO MOJICTTUPOBAHHS:

—PpelIeH’e IUPOKOTo CIEKTpa 3a/1a4 0€3 MpeIBAPUTEILHOTO IPOIPaMMHUPOBAHUS;

—BO3MOXXHOCTh W3MEHEHHS T'€OMETPHUECKOW (DOPMBI KaMephbl CrOpaHHs, pazHOOOpasue
IPAHUYHBIX YCIOBUM;

—BO3MOKHOCTh BBEJCHHS HOBBIX JJIEMEHTOB B KOHCTPYKIIMIO KaMephl CrOpaHus u
UCKJIIOYEHHE UMEIOLIUXCS;

—Olpe/iesieHNe ONTUMAIbHOW KOHCTPYKIIMM KaMepbl CTOpaHUs ¢ 1eNbio 3(PPEeKTHBHOTO
CKMTaHUs TOILJIMBA U CHUKEHUS BPEIHBIX BBIOPOCOB B aTMOchepy;

—BapbUPOBAaHHE PEKUMOB pabOTBl W PACHOJOXKEHHUS TOpENIOK, AaHajIu3
HEPACUYETHBIX PEKUMOB IKCILTyaTallui KOTJIa;

—00Hapyx’eHHne 0COOEHHOCTEH, TPy THODUKCUPYEMBIX B SKCIIEPUMEHTE, — JIOKAIbHBIX 30H
QHOMAJILHO BBICOKOM TEMIIEPATYPHI, TOBBIIIEHHOW F€HEPALIMU OKHCIIOB a30Ta U YIIIEPOJIa;

—BU3YaJIbHOE 0TOOpaXkeHNe MH(pOpMaLUK U €€ aHaJIU3, OBICTPOTA MOTYYEHHUS HAJIEKHBIX
MPOEKTHBIX PEIIEHUH, OTHOCUTEIBHO HEOObIINE (PUHAHCOBBIE 3aTPATHI.

B Hacrosmee Bpems mpobiembl MOCTPOEHHS A(PQPEKTUBHBIX BBIYMCIUTEIBHBIX
ITOPUTMOB I pElIeHUs 3a7a4 TeIIo- U MaccolepeHoca NpuoOpeTaroT 0co0yI0 aKTyaabHOCTh
U TpeOyIoT II1y0OKOTo aHaJIn3a Kak ¢ (PyHJaMEHTAIbHOM Tak U C IPUKIIaJHONW TOUKH 3peHus. [lpu
MOJIEJTMPOBAHUH CIIOKHBIX TYpOYJIE€HTHBIX TE€UEHUIN B TEXHUYECKUX MPHUIIOKEHUAX HEOOXOIUMO
YYUTBIBATh OTPOMHOE KOJIMYECTBO (haKTOPOB, OKA3BIBAIOIINX CYIIECTBEHHOE BIMSIHHUE Ha ITPOLECC
TOpEeHUs B 1IeJIOM (CKOPOCTh MOJauyy TOIUIMBA M OKUCIUTENS, KOHIIEHTPAIUsl YrOJIbHOW MbUIN B
MIOTOKE, peaJIbHOE paclpeiesIeHUe YacTULl 110 pa3Mepy, TEMIIEPATYPEe, CKOPOCTHU U T.I1.; OTIIMUUE
CKOPOCTEH U TemIepaTyp rasa u 4YacTHII, TUIl TOPEJIOYHBIX YCTPOMCTB U UX MECTOPACIOJIO0KEHNE
U T.J.).

KommblorepHoe MoAenupoBaHHWE CTAHOBUTCS Bce 0Oojiee BaXXHBIM  3JIEMEHTOM
MCCJIEIOBAHMSI NIPOLIECCOB TOPEHMSI U NTPOEKTUPOBAHMSI PA3JIMYHBIX YCTPOMCTB, UCIIOJIB3YIOLIUX
nporiecc roperusi. MoXHO 0XKHUIaTh, 9TO €r0 POJL OyJIET BO3pacTaTh U B JaibHeleM. Bmecre ¢
TEM peuyb HUAET HE O IIOJHOM 3aMEHE DJKCIEPUMEHTAIbHBIX MCCIEN0BAHUN YHMCICHHBIMU
pacueTamMu, a O COBMECTHBIX MOJXOJaX K MPOEKTUPOBAHUIO PEAIbHBIX YCTAHOBOK U OOBEKTOB,
KOTOpBIE JOJKHBI B3aUMHO JIOIIOJHATH APYT Apyra.
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HOBBIE TEXHOJIOI'UU C)KUT'AHUSA BBICOKO3O0OJIBHOI'O YIJISA HA T2OC
KA3AXCTAHA
Ncnamos K.
Ka3zHY um. anp-Papadu, r. AMatsl
Hayunsrii pykoBoautens: Ph. D. Makcumos B. 1O.

B Hacrosiiee Bpemst B Kazaxcrane okono 85 % 31eKTposHepruu BbIpaOaThIBaeTCA Ha
TeroBBIX AeKTpocTaHuusaX (TDOC), OCHOBHBIM TOIUTMBOM KOTOPBIX siBJsieTcst yroub. boiee 80 %
yris, cxuraemMoro Ha TOC, sBIsSeTCS HU3KOCOPTHBIM, TaKMM, HalpuMep, Kak DKUOACTY3CKUI
yroJib, 30JIbHOCTh KOTOpOro cocrasisieT 40-50 %. Cxxuranue HU3KOCOPTHBIX YIJIEW COIPSIKEHO
CO CJIOXHOCTSMU HMX BOCIUIAMEHEHHUS M BbBITOPAHMS, YBEIMYCHHEM BPEAHBIX IbUIETa30BBIX
BbIOPOCOB (30716, OKCHJOB a30Ta U cephl). [lpum HcCronb30BaHMM HU3KOCOPTHBIX YIJIEH
YBEJIMYUBACTCS Pacxoj Ma3zyTa WIM IPHUPOJHOTO ras3a, MCIOJb3YEeMBIX ISl PAacTONKHU KOTIIa,
NoJXBaTa W CTaOWJIM3ALMM TOPEHUS IbUIEYTOJIBHOTO (akena, M YyXYALIAeTCsl 3KOJOruvecKast
obcraHoBKa [1].

JUig ynydileHus BOCIUIAMEHEHMsSI M CTaOWIM3alliyd TOPEHUS HU3KOCOPTHBIX YIJeH ¢
BBICOKOH 30JIBHOCTBIO TETJIOOHEPTETUKH MPOBOJAT JIOMOTHUTENbHBIE MEPOIIPUATHS, KOTOPhIE B
OCHOBHOM CBOJIAITCSI K YTOHEHHIO ToMoiia 710 Rgo = 6-8 %, momorpeBy aspocmecu (10 350 °C) u
BTopuyHOoro Bosayxa (mo 400 °C). Kpome Ttoro, yroiapHyl MbUIb MOJAIOT C BBICOKOH
KOoHIeHTpanuel (10 50 KI/KT) ¢ Mmoc/ieayomuM ee pa30aBICHHEM U COBMECTHBIM €€ COKUTaHUuEM
C Ma3yToM WIH TPUPOJHBIM Ta3oM. Bce mnepedncieHHbIE MEpONpUATUS 00JIagaoT
CYIIECTBEHHBIMH HEIOCTAaTKaMH, CHIDKAIOIIMMHU 3(PQEKTHBHOCTh HCIIONB30BAaHUS TOIUIMBA WU
HAJEKHOCTh paboThl KoTioarperatoB TOC ¢ OTHOBPEMEHHBIM CHI)KEHHEM HUX JKOJIOTHMYECKUX
IIOKa3aTeIJIeH.

Jiis noBbltenust 3¢pHEeKTUBHOCTH UCIIOIB30BaHUs TOIUIMBA Pa3padaThIBAIOTCA pa3InyHbIC
MmeTobl. [llupokoe pazBuTHE MOTYYUIIM TEXHOJOTUH, CBSI3aHHbBIE C BOCIUIAMEHEHHEM TOIUINB C
MIOMOUIbI0 HU3KOTEMIIEpATYpHOU IuIa3Mbl. [[isi CHMKEHMsI JOJIM Ma3yTa M IPUPOJHOrO rasa B
TOIUINBHOM OajaHCe TEIUIOBBIX JJIEKTPOCTAHLUUN M JUIsl CHUXKEHHUS BPEIHBIX MbLIETa30BbIX
BBIOPOCOB MCIIOJHUTENSIMM ObUla pa3paboTaHa IIa3MEHHass TEXHOJIOIMsS BOCIUIAMEHEHMS,
TEPMOXUMHUHYECKON MOATOTOBKU U CKUTAHUS YIJIEH U pealn3yIolLie ee MJ1a3MEHHO-TOILTMBHBIE
cuctemsl (IITC).

BoisiBeHBl M UCCIIEIOBaHbl OCHOBHBIE 3aKOHOMEPHOCTH BIUSHUS TEPMOXUMHYECKON
aKTUBAllUM  TYpPOYJIEHTHBIX TEUEHUH ¢ XUMHYECKMUMH peaKkIUsIMH Ha  IPOIIECCHI
TEIIOMaccorepeHoca B o00yacTAX peanbHOM reomerpuu. IlokazaHo, 4YTO HCIOJIB30BaHUE
IUIa3MEHHOW MOATOTOBKY MBUICYTOJIBHOTO (pakesia K TOPEHUIO MOJI0KUTEIBHO BIMET Ha IPOLece
TerioMaccooomena. Habmrogaercs cCHukKeHNe TeMIepaTyphl Ha BBIXO/IE U3 KaMepbl CTOPaHUs, YTO
MO3BOJIIET YMEHBIINTH KOHIICHTPAIMIO OKHUCIOB a30Ta Ha Bbixoge u3 Hee. [lokaszaHo, 4to
IUTa3MEHHAasl aKTHBAIUS TOIUIMBA IMPUBOAUT K CHI)KEHHIO XMMHUYECKOIO M MEXaHWYECKOTrOo
HEZ0O0ra Kak BHYTPY TOIIOYHOI'O IIPOCTPAHCTBA, TAK U HA BBIXOJE U3 HETO.

VYcTaHOBNIEHO, YTO METOJI MJIa3MEHHOM aKTHBAIMK MO3BOJISET B 3HAYUTEILHON CTENEHH
ONTUMU3UPOBATh IPOLECC CKUTAHMSI HU3KOCOPTHBIX BBICOKO3OJIBHBIX YIUVIEH M CYILECTBEHHO
CHU3UTH BBIOPOCHI BPEIHBIX KaK razoo0pa3HbIX, TaK M TBEpAbIX BemlecTB. [lokazaHo, 4to mpu
YBEJIMYEHUH CTENEeHU IUIA3MEHHON aKTHBALMU MEepPEeMEIINBaHUE TOTIIMBHON CMECH MPOUCXOAUT
0oJiee UHTEHCUBHO, YTO CIIOCOOCTBYET paHHEMY U O0Jiee YCTOMYMBOMY BOCILLIAMEHEHHUIO.

CHOHCOK HUCIIONB30BaHHOMN JIUTCPATYpPhI:

1. AS. Askarova, V.E. Messerle, A.B. Ustimenko et al. Reduction of noxious substance
emissions at the pulverized fuel combustion in the combustor of the BKZ-160 boiler of the Almaty
heat electropower station using the “Overfire Air” technology // Thermophysics and
Aeromechanics.
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OYHAAMEHTAJIBHOE UCCJIEJOBAHMUME IIOTOKA 3A KPYTI'JIBIM
OUJIMHAPOM C UCITIOJIb3OBAHUEM ABAQUS/CFD

Kanraesa I'.H., Jlocionos A.I'., KasHY um. anp-®apadw,
KanrtaeBa M.H., YuuBepcuter Hapxo3
Hayunsrii pykoBonutens: K.¢.-M.H. Mcataes M.C.

JIOCTaTOYHO CIJIO)KHO HPUMEHSTh 3HAaHUS O JMHAMHUKE TEKydell cpelbl B peallbHbIX
uccienoBanusx. Ha mpaktuke, XoTs CTpyKTypHasi MEXaHHUKa MOKET MOSIBIISATHCS BO BCEX aCEKTax
npolecca IpPOeKTUPOBAHUS, OYEHb PEIKO AJIS AMHAMHUKH JKUJKOCTH OHA SIBHO IPE/ICTaBlICHAa B
UCXOJHBIX YPABHEHMUSIX.

CymiecTByeT MHOECTBO OOBEKTOB, K KOTOPbIM MOKET IPUMEHAThCS JHWHAMMKa
KuAKocTU. OJHAKO MOTOKH KMJIKOCTH HE TOJBKO HE BUAHBI, HO M OYEHb TPYIHO IMOHATH
ClIeyIolIee OBECHNUE )KUKOCTEH:

a) KHUJIKOCTh 3HAYUTEIBHO JIeOpMHUpYyeMa 110 CPABHEHUIO C TBEPIBIMU YACTULIAMH, &
CTereHb Jie(hopMalM 3aBUCUT OT BSI3KOCTH JKUKOCTH;

b) BaXHBIM BOIPOCOM SIBJISIETCSI B3aUMOJICHCTBUE IOTOKA JKUIKOCTH C TBEpAOU
IIOBEPXHOCTBIO;

c) B JIONOJHEHHUE K 3TUM SIBJICHUSM IPOUCXOAUT MEPEXO0]l JaMUHAPHOTO TEUEHUS B
TypOyJIEHTHOE T€YEHue.

bbui npoBeieHb! cepuy aHATM30B, B KOTOPBIX OTOK KUJKOCTH BOKPYT KPYTOBOI'O
IWIMHAPA MCIOJB30BAICS JUIsl OTCIEXHMBaHUS MOsBiIeHUs Buxped ¢on Kapmana u ans
OTpesicNieHUs] BO3HUKAIOMICH BHOpamuu nwiuHApa. B 3ToM wuccienoBanmu Abaqus/CFD
UCIIOJIb30BaJICA JUIsl IPOBEICHHS aHAJIM30B B Ipejieiax quanas3oHa yncel Pelinonbaca 1o 200, npu
KOTOPOM paccMaTpuBalach BO3MOXHOCTh aHAJIW3a MOSIBJICHUSI JAMUHAPHBIX TOTOKOB.

[Ipennonaranoch, 4YTO JKUAKOCTb IHpeAcTaBisgeT co0oil Bogy mpu aOCOIHOTHOM
temnepatype 293 K, rae mmoTHocTs paBHa p = 998,204 (xr/m°), a xK0d(Q(UIHEHT BAKOCTH
coctaBnset u = 1,002-103 (ITa-c). JIuameTp ummusapa cuutancs pasusiM d = 8 Mmm. EcTecTBeHHO,
yTO aHanu3 BUXps GoH KapmaHa 10K€H HAUMHATHCS C IBYMEPHOTO MOBEACHUS MOTOKA BOKPYT
Kpyroporo uwiMHapa. OpHako, mnockosnbky Abaqus/CFD mnpeanasnauen s paboThl ¢
KUAKOCTIMU C TPEXMEPHBIM MOBEACHHUEM, KHUJIKOCTh ObLIa CMOJIEIMPOBAaHA C HUCIIOJIb30BAHUEM
TpexmepHoro snemenTa (FC3D8), koTopblil iMeeT 0JIHO JIeJIeHHE U TONMIIHHY 1 MM.

OO6cyxxanoch pacmmpeHue 001acT aHanusa. Mbl HCTIONIb30BalId 001acTh ¢ pazmMepom S50
MM B HalpaBleHUU MOToka, 150 mMm B HampasineHun orroka U 100 MM B momepedyHoM
HaIpaBJIEHUH, U3MEPEHHYIO OT LIEHTpa HMWINH/Ipa. MBI Clie10BaJIi pEKOMEHAALNSM, U3JI0KEHHBIM
B HE/IaBHHX HCCJICOBAHUIX O TOM, KaK J0CTUYb Oosiee 5d B HampaBiIeHUH NpUTOKa, Oosee 15d B
HarnpaBJIeHUHU OTTOoKa U Oojiee 10d B OOKOBOM HaImpaBJICHHH.

Kak crneactBue, Mbl MOTY4MIM OOIIMPHBIE 3HAHUS U BBIBOJIBI, KOTOPBIE MOTYT OBITH
IIPUMEHEHBI K MTpobsieMaM, CBA3aHHBIM C (yHIAMEHTaIbHOW OIIEHKOM IMOTOKAa BOKPYT KPYTOBOTO
IMHApa. XOTS Mbl HOATBEPAMIM OCHOBHBIE BO3MOXKHOCTH Abaqus/CFD B oTHOIEHUH
CBA3aHHOTO CTPYKTYPHOIO aHajlu3a JKUJIKOCTH B O3TOM HCCIIEJOBAaHMM, HEOOXOAUMBI
JIOTIOJTHUTEIIbHBIE aHANM3bl JUIsl MPOBEPKH Oojiee MPOABMHYTHIX (YHKIMHA MPOrpaMMHOTO
obecrieyeHus.

Kpowme toro, ecnu uncio PeitHonbaca ctanet 6ombiie 200, MOTYT MOSBUTHCS TPEXMEpPHBIE
XapakTepucTuku Buxpen ¢on Kapmana, a 3aTeM MOTOK OyIeT MEpexoJuTh B TYpOYJICHTHBIN
MOTOK. DTO sIBJIEHHE [UIAHUPYETCS PACCMOTPETh B OYAYIIUX UCCIIEIOBAHUSIX.

Cnucok JmrepaTypsl:
1) Cato M., KoGasimu T., «M3yueHne moToka 00TEKaOMEro Kpyropoi muianHapy , 2012;
2) 3npakoBud M.M., «IToTOK BOKPYT KpYTOBBIX IMJIMHIPOBY , 1997.
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OHEPKOCIITIH MYHAI-TA3 CAJTACBIHJIATBI 9KOJIOT'UAJIBIK
MEHE/UKMEHT KYHMEJIEPIH )KAHFBIPTY

Hyp6ex J1.2K.
on-®apabu areiaaarel Kaz¥VY, AnMaTel Kanacel
Fouteimu sxerexmai: PhD, ara okpitynisr Ocnianosa I11.C.

DKOJIOTUSIIBIK MEHEJKMEHT — SKOJIOTHSUIBIK MaKcarTap, ’kodanap MeH OaraapiaManapabl
JKYy3€ere acelpyra OarbITTaliFaH epici KeH KeUIeH 11 KbI3MET. DKOJOTUSIIBIK MEHE/HDKEHT KOCIIOPBIH
HEMece MEKEMEHIH KOpILaFaH OpTara KeITIPEeTiH oCepIIepiHiH )KUBIHTBIFBIH OacKapyFa MYMKIHIIK
OepeTiH THIMII Kypaid 0ojia OTBIPHIN, TyOereiil »aHa TOCUIACPl YCHIHAABL. IKOJOTHUSIIBIK
MEHE/PKMEHTTIH HEri3r1 MaKcaThl KOJI )KEeTIM/II KbI3METTEPAIH OapIIblK callajJapblH MYMKIHIIT1HIIE
CaThUIbI KETIAIpyal Ke3aeiai. CaTblibl KETULNIPYAIH OacThl KOpiHICI - OWI ©HEPKICINTIK
KOCIITOPBIHHBIH KOpIIIaFaH OpTaFa TUTI3eTIH dCepiH OaphIHIIA a3aiTy. DKOJIOTHUSIBIK OacKapy
YKOHE MEHEIDKMEHTTIH HeTi3r1 (pyHKUUsAIapbiHA MbIHATAP KATaJbl: SKOJIOTHUSIIBIK CasiCATThl )KOHE
MIHJIETTEMEJIEP Il HeTi3/Iey, SKOJOTHUIBIK KbI3METTI JKOCIapiay, KoplliaraH opTara acep/i KoHe
KOpJIapibl KOJMJAaHYAbl OacKapy, 1IIKi KOJOTUSIBIK MOHUTOPUHT >KOHE DKOJIOTUSIBIK Oakbliay,
HKOJIOTHSUIBIK MEHEKMEHT KYHECIH KalTa Kapay »koHe xeTinaipy [1].

Kaszipri tagna Kazakcran Pecny6nukacsinbiy Kacnuii MyHaii-ra3 eHipiHe >KYMbIC jKacarl
JKaTKaH KocimopsiHaapaa xaubikapainslk [SO 14000 craHmapThiHa cail 3aMaHayHM dKOJIOTHSUIBIK
MeHeKMEHT kyheci Kanbintacteipbutrad. ISO 14001 cranmapter ISO 14000 cepusiibl Gapibik
KYKaTTapAblH 1IIiHEH SKOJIOTHSUIBIK MEHEXIMEHT JKYWeCiHIH MIHJCTTI TaJlanTapblH TOJBIK
KAMTUTBIH JKaifbl3 KyxkarT ekeHi pac. ISO 14000 cepusiibl XanbIKapaiblK CTaHIApTTapbiH
HKOJIOTHSUIBIK MEHE/DKMEHT JKYHeNepi peTiHae KOCIIOphIHAap MEH KOMIaHusuiapra Oeiimaeyi
MeMJIEKEeTapalblK ayKbIMIaFbl TAOUFATTH KOPFayIbIH KO3FAYIIbI KYIIi €T KaObuiaayFa 0onabl.

OHIpICTIH SKOJOTHUIBIK KayilCi3diriH Oackapy JKyHleci XaubIKapalblK CTaHIAPTTHI
EHT13yMEH KaTap, KOCIMOpBhIHIApFa O9CEKENeCTIK KYpecTe, WHBECTUIMSIIApAbl TapTyAa *KaHa
JKETICTIKTEpre KETKI3e[l OHE OJapiblH 9J€MJIK HapbIKTa JAaMyblHa TYpTKi Oonanbl. Tuimmai
HKOJIOTHSUIBIK MEHE/DKMEHT KOCIMOPBIH KbI3METiHE MY[Aeni OapiiblK TapanTapMeH KapbIM-
KaThIHACTAPBIHJIa «CEHIM HECHECIH» KaMTaMmachi3 eTedi. By - SKOJOTHSIBIK MEHEIKMEHTTIH
JIOCTYPITl SKOJIOTUSIIBIK OACKapyMEH CalbICThIPYIaFbl HET13I1 apTHIKIIBUIBIFBL.

MyHaii-ra3 eHepKociOiHAEeT! MHBECTULUSIIBIK - KYPBUIBIC >K00aNapbIHBIH 3KOJOTHSIIBIK
MEHE/PKMEHTI MaHBI3JbIIapbIHBIH Oipi KopimaraH oprtara ocepai Oaranmay (KOOB) Oonbim
caHaJIaThIH O1pKaTap HOPMAaTUBTIK KY’KaTTapJiaH KypaJajbl.

XanbIKapalbIK capaniibuiapAbly mikipinie, Kacnuit all IbIHBIHBIH 0apiIblK aiiMarbIHIaFbl
JAMYIIBI K€H OPBIHAAPBIHBIH HETI3T1 AKOJOTHSUIBIK JKOHE SKOHOMHKAJBIK TYPFBIIAH HICHIIMIH
Tabysl THiC Macenenepine napagpuH, achanbTeH, MepKanTaH CUSIKTHI 3USH/IbI KaJABIKTap/IbIH Kol
memepae OemiHyi, KabarTapIarbl MYHall TYTKBIPIBIFBIHBIH, KBICBIM MEH TeMIIepaTypaHbIH
KOFapbl OOTYbl KaTaabl. DKOJOTHSUIBIK MEHEIKMEHTTIH TalalTapblH OPbIHAAY MaKcaTbIH/AA
OapibIK KaOBUITAaHFaH HOPMAaJIap MEH epexenep/il, MEMJIEKETTIK JKOHE OHIIPICTIK capanTaMaibiK
0akputay MEH OacKapylblH >KOFapbl THIMIUIITH, OHIIPICTIK >KOHE TEXHOJOTHSJIBIK TOPTIMTI
cakTall OThIpbIN, OlpKaTrap TAOUFATTHI KOpFay IIapayiapbl XKYpri3ityze.

Ocpbutaiiiia  Kacnmif  amaOblH  3KOJOTHSJIBIK KOpFay Macenieci caiblll  KelnreHze
Karajayldarbl MEMIIEKETTEp/iH FaHa €MeC, COHbIMEH KaTap OipkaibinThl gamybl Kacnuit
HKOKYHECIHIH TYPaKThUIBIFbIHA alTapIIbIKTal Toyenai kentereH Eypasus engepiniy ae Myaaecine
coiikec Kenel.

OnebuerTep:
1. bainensaunoB [I. JI., bekumena C. [[. Oxonornueckoe npaBo Pecmyonmmku Kazaxcran:
VYuebHoe nmocobue.- Anmatsl: Marepauran, 2004.- C. 26-27.
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SHEPI'OCBEPEXXEHUWE B CUCTEME TEIVIOCHABKEHUUA ITYTEM
YCOBEPIIEHCTBOBAHUA ABTOMATU3UPOBAHHOI'O TEIIJIOBOI'O ITYHKTA

PamazanoB O.M.
On-Qapabu arbiHnarsl Kazak ¥ITTHIK YHUBEpCUTETI
Freuteimu sxerekmni: qokTop gus-mat Hayk, mpodeccop Tycees T.T.

CucreMbl TEIJIOCHAOXKEHUS SIBIISIFOTCSI KPYIMHEHIIMM TMOTPEOUTENIEM YHEPreTHUISCKUX
pecypcoB B cTpaHe. HopManbHOE€ (QYHKIMOHUPOBAHUE CHUCTEMbI TEIJIOCHAOXKEHHs BIMSET Ha
YCIIOBHS TETIOBOTO KOM(OpTa, caMOYyBCTBHUE JIIOEH, 3PHEKTUBHOCTD TPyAA U T. 1.

Ha npou3BoAUTENbHOCTh CUCTEMBI OTOIICHUS BIUAIOT HECKOJIBKO (PAKTOPOB: YCIOBUH MOTOMBI,
TEIUIOTEXHUYECKNE KaueCTBa OTAIJIMBAEMBIX 3IAHUN U COOPYKEHUI, XapaKTEPUCTUKA TETLIIOBOMU
CETU ¥ UCTOYHUKOB HEPIUU U JIp.

Buenpenue aBTOMaTU3UPOBAHHBIX CHUCTEM YIPABJICHUS TEXHOJIOTHYECKUMHU MPOIIECCaMM
[EHTPAIN30BaHHOTO  TEIUIOCHAOKEHUS  TO3BOJISIET  MOBBICUTh  TEXHHUYECKHH  YpOBEHBb
AKCIUTyaTaI[Mu 3TUX CUCTEM U 00€CTICUNTh 3HAUUTEIbHYIO 9KOHOMHUIO 3Hepruu. Kpome skonomuun
SHEPruu, aBTOMATU3AlMs TEIUIOBBIX MYHKTOB CHCTEMBbI TEIJIOCHAOXKEHUS MMO3BOJISET YIYUIIUTh
KaueCTBO OTOIUICHUS 3JJaHH, TIOBBICUTH YPOBEHB TEIUIOBOTO KOM(OPTa U MPOU3BOIUTEIBHOCTD
TpyAa JIFOAEH.

[IpuMeHeHne cucTeMbl aBTOMATHYECKOTO IPOrPaMMHOTO PETYJIMPOBAHUS OTOTUICHUS
MO3BOJISIET OCYUIECTBIATh JAJIbHEHIIEE COBEPIICHCTBOBAHUE PEXHMMa OTOIUICHUS, HalpuMep,
CHIKATh TEMIIEpaTypy BO3AyXa B aJAMHUHUCTPATHBHBIX 3JaHUSX B HOYHOE BpPEMsi U CHUXKATh
TEMIEpaTypy TEIUIOHOCUTENs] CHUCTeMbl OTOIUICHHMS 37aHWi B Hepabouee BpeMms, 4TO
obecreunBaeT JOMOJTHATEIHHYIO0 SKOHOMHIO SHEPTHH Ha TEIIOCHA0KCHHUE.

CornacHo 3akony PecnyOnmku Kazaxcram «OO0 5sHeprocOepexeHun» IOHSTHE
sHEeprocoepexeHmne 3TO peanu3anus MPaBOBBIX, OpraHU3aIMOHHBIX, HAy4YHBIX,
MPOU3BOJICTBEHHBIX, TEXHUYECKUX U OSKOJOTHYECKUX MEp, HANpPaBIEHHBIX Ha 3P ¢deKTHBHOE
HCIIOJIb30BAHNUE SHEPTETUUECKUX PECYPCOB.

BaxxupiMu HampaBiieHusiMu B 3akoHe «O0 sHeprocoepexennn» PK sBnstorces:

- ONTUMH3AIMS PEKUMOB NPOU3BOJACTBA U TOTPEOJICHUS IHEPTUHU, OpraHu3anus e€ ydera u
KOHTPOJIS;

- peanu3anusi MPOEKTOB MO0 BHEAPEHUIO YIHEPT0d((HEKTUBHON TEXHUKH U MPOIAYKIIMH, TEPETOBBIX
TEXHOJIOTHUM.

OpuuM 13 criocoboB obecrieueHus 60aee IKOHOMUYHOTO U 3PPEKTUBHOTO UCTIOTB30BAHUS
HSHEPreTUYECKUX PECYPCOB SBIISIETCS YCOBEPILIEHCTBOBAHUE ABTOMATH3WPOBAHHOTO TEIJIOBOTO
nyHkta (ATII) nyrem BHeApeHUs TeMIIEpaTypHOIO peXHMa A JaTYUKOB HapyKHOU
TEeMIIepaTyphl.

Pexum 1 - cHukeHHe OTITycKa TEIIOThl Ha OTOIUICHHUE 3[JaHU B HOYHOE BPEMSI.
Pexum 2 - cHI>KeHHE OTITyCKa TeTIOTHl Ha OTOTIEHUE 3[JaHui B Hepaboyee BpeMs (BBIXOAHbBIE U
Mpa3IHUYHBIC JTHU).

I[To CHull PK 4.02-42-2006 «OrtoruieHne, BEHTWISNHS W KOHAWIMOHHPOBAHHUE» B
aIMUHUCTPATUBHBIX 3[IaHUAX JOMyCKaeTcsl CHikeHue temmeparypsl 1o 10 °C B He pabouee
BpeMs.

Takum 0Opazom, cCHUXKAsE TEMIIEPATypPy BO3AyXa B MOMEIICHUSX B Yachl OTCYTCTBUS TaM
JroJiel (HOYHOE BpeMs M BBIXOIHBIE THH ) Mbl 9KOHOMHM YHEPTHIO Ha TeTJIOCHA0XKEHHE IPUMEPHO
Ha 10— 30 %.

[Tafimananran ogeOuerTep:
3. ABTOMaTH3MpPOBaHHBIE CHCTEMBI TeTUIOCHAOKeHHs 1 oToTuIeHUs/ YnctoBnd C.A., ABEpbSIHOB
B.K., Temnens FO.4. u ap. - CI16.: Crpoituzaar, 1987. — 248 c.
4. Coxonos E.{. Termmodukanus u terossle cetd. — M.: M3aarensckuii jom MDU, 2006. - 472
c.
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KOMIP-TO3AH/bI AJIAY/IbIH ’KAHYbBI KE3IH/E ’)KblJ1Y MACCA
TACBIMAJIJAHY YAEPICTEPIH 3D YJIIT'VIEY

TyprbinoB M.A.
On-Qapabu arbiHnarsl Kazak ¥ITTHIK YHUBEpCUTETI
Fruteimu sxerexmni: PhD, Makcumos B.1O.

3epTTey Ke3iHAEe IaH TO3aHAbl OTHIHHBIH TEPMOXHMISUIBIK JTaibIHIATYBIHBIH JKaHY
KaMepachlHbIH  a’pOJMHHAMUKAIIBIK  JKOHE OKBUTYJBIK  CHUINIaTTaMallapblHa  dcep €Tyl
KapacTeIpbUIaabl. Toxiprle ecenTteniHyl HaKThl YHEPTeTUKAIBIK O0BEKTTE KYpri3iuigi. 3eprrey
o0bekTici peringe Oy enimaimiri 475 t/car, 300 MBT Gnokthl T1K-39 Ka3zaHIBIFBIHBIH KaHY
Kamepacel aneiHABl.  Kasan Epmak  snekrpocrannmsaceinga (Kasakcran) —opHamackas.
Monenbaeynid aepekkopbiH Kypy ymin PREPROZ nporpammanbik KemieHIH KOJIaHy apKbLIbI
OipHere ke3eHzep xyprizineni. KypbuisiHaTeiH (aifnnapaa 3epTTeniHeTiH IPOLECTIH T€OMETPHUSITBIK
OepinreHzepi, oCEpieCceTiH aFblHAapJarbl >KbUTyMaccaalMacy IpPOIECIH MOJENbIACYTe KaKeTTl
Oacrankpl )KoHE IIEeKTi mapTTap 0oraabl. bacranke! akmaparrapaad KypairaH, apsl Kapaii FLOREAN
MporpaMMalbIK aKeTiHAe KoiaanbuiaThiH Herisri ¢aiinnap PREPROZ kemerimen kypoinast [1].

XKany KamepacelHIarbl KOHBEKTHBTI JKbLIyMaccaajiMacy TIpOLECIH CHIIATTANTHIH
yIIONIIEeMAl €cenTi MHIelly HEeTi3iHJAe IIaH TO3aHIbl OTHIHHBIH I1a3MalIbIK AKTHBALUSICHIHBIH
IPOIECTETT adpPOAMHAMUKANBIK XOHE JKBUIYJIBIK CHUIMATTaMaapbiHa (KBICBIM aiMarbl, TOJIBIK
KBUIAAMIIBIK, TYpOYJIEHTTI cUIaTTama, TeMIlepaTrypa) ocepi 3epTTeninii. 3eprrey OapbichiHIa
IIaH TO3aHJbl AaFBIHHBIH AKTUBAIMICHl arblH alMarblHIA OTTBHIK KOJIEMiHJE JocepieceTiH
arbICTapJblH TapaldyblHa, aFblH KeJleMl MeJIIepiHJe aFbICTaplblH apajiacy IMpoleciHae
aiiTapibIKTail ocep ereni. Anay OCbTEpiHIE JKbULAAMIBIKTBIH apTybl )KOFAphl TEMIIEPATypabl
OTTBIKTHI Ta3lapAblH apajacy WHTEHCUBTUIINIH apTThIpalbl, Oyl e3 Ke3erinae Oemex
TEMIIepPaTypachIHbIH YJIFAalObIHA OKEJe/i, COWKECIHINEe >KaHABIPFBIIAFEl MIaH TO3AaHIbl allayIblH
TYTaHYbIHBIH JKaKcapyblHa acep eTeni [2].

AJBIHFaH HOTHXKENIEp SHEPreTUKAJIbIK HbICAHAAPJAbIH THUIMIAUITIH apTThIPY JKOHE
KOpILIaFaH OpTaFa 3USHIbI 3aTTap/IbIH IIBIFAPbUTYBIHBIH a3aiiTy MaKCaThIH 1A IIIaH TO3aHIbl KOMIp
aJlaybIHbIH OTTBIKTAFbl KaHy MPOLECIH YHBIMAACTHIPYAbIH KaHA MaKCUMAaJIbl TUIM/II 9iCTEepiH
naiijananyra OalIaHBICTHl YCBIHBICTApbl JaMBITYFa MYMKIHIIK Oepeli. ¥CBIHBUIFAH €cenTey
olicTeMecl TOMEH CYpBINTHI KeMipiepial Herisri sHeprus ke3i perinae Kaszakcran
PecnyOnukaceIHIaFbl K€3—KENTeH YHEPTreTUKAIBIK HhICAHIapbIHAA KOJIAaHbLTYbl MYMKIH.

[Tafimananpinran ogeOueTTep:

1. Askarova A.S., Karpenko E.l., Messerle V.E., Ustimenko A.B.Simulation of low-
temperature plasma interaction with pulverized coal for incineration improvement // Works of
Seventh International Conference on energy for a clean Environment Clean Air. — Portugal, 2003.
—P.32.08.

2.  Askarova, A.S., Ustimenko, A. B., Bolegenova, S. A., Maksimov, V. Yu. Numerical
simulation of the coal combustion process initiated by a plasma source // Thermophysics and
aeromechanics. — 2014. — Vol 21, issue 6. — P. 747-754,
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BJIUAHUE HEUJEAJIBHOCTU KOMIIOHEHTOB T'A30BOM CMECHU HA
JNPDPYIUNOHHOE CMEHIEHUE
AiinapxaHoBa A.

Ka3HY um. anp-®apabu, r. Anmarsl
Hayunslii pykoBoauTens: A.11.H., Ipodeccop Mongabekora M. C.

UccnenoBanne aud@y3nn B MHOTOKOMIOHEHTHBIX Ta30BBIX CMECSX IIOKa3ajo, 4To B
HEKOTOPbIX M3 HHMX MOIYT BO3HUKHYTh 3HAuMTEelbHble (BO MHOIO pa3 MHTEHCUBHEE
TG Py3MOHHBIX) KOHBEKTHUBHBIC IIOTOKM, HajlaraeMble Ha MOJEKYJSApHbIA auddy3nonHbIi
npoliecc, IPUBOASIIME K HAPYIIEHUIO MEXaHUYECKOT0 paBHOBecHs B cucteMe. I1pu aTom ycnoBus
TG PY3MOHHON yCTOWYMBOCTH CTAHOBSITCS CIIOXKHEE: HApsy C HPOCTOH HEemepHOAMYECKOU
HEYCTOMYHMBOCTbIO, CTAHOBUTCS BO3MOXHOH Takxke W KojeOaTelbHass HEYCTOMYMBOCTb, T.€.
caMOBO30YyXJeHHe KoneOaHuid. BO3HUKIIMKA KOHBEKTHBHBI PEXHUM  COMPOBOXKIAETCS
HEPeryJIIpHbIMHU OCLMJUIMPYIOIIUMU KOJICOaHUSAMHU KOHLUEHTPAui KOMIIOHEHTOB.

OnHOM W3 MPHUYMH MPHUBOASAIICH K BO3SHHUKHOBEHHIO HEYCTOWYMBOCTH MEXaHHYECKOTO
pPaBHOBECHsI MHOTOKOMIIOHEHTHOM CMECH C MOCIIEyIOIUM BO3HUKHOBEHUEM KOHBEKIMH MOXKET
SBISATHCS pasnuyne B AU((Y3HOHHBIX CIIOCOOHOCTAX KOMIIOHEHTOB, a TaKXKe BIHSIHHE
HEHJIeAIbHOCTH KOMIIOHEHTOB ra3oBoil cMecu Ha aAup@y3noHHoe cmenieHue. PemeHue 3tux
3a/1a4 MMEET MPAKTUYECKOE 3HAu€HHUE, TaK KaK KpPOMeE OIpeesIeHUs] I'PaHUYHBIX MapaMETPOB
(GOpMHPYIOLINX CMEHY PEeXHMOB, IOSBISIETCS BO3MOXKHOCTb YIPABJIECHUS HHTEHCHUBHOCTbHIO
KOHBEKTHBHOT'O CMEIICHUSI.

B cBsA3M C 3TUM KOPpPEKTHOE OIpe/eieHue MaplUaibHbIX IOTOKOB KOMIIOHEHTOB
(ko3 punmeHTOB TepeHoca) MPEICTABIACTCS BaXXHOW 3amadeil. B coOOTHOMmIEHUS CTPOroi
KUHETHUYECKOW TEOpHHM, ompenessiomue KodQGUIUEHTbl MepeHoca, BXOIAT IMapaMeTpbl
MEXMOJIEKYJIIPHOro B3auMojeicTBus. VX ompeneneHre BO3MOXKHO Ha OCHOBE MOJIEIbHBIX
IpeCTaBICHUN 0 B3aUMOACHCTBUU MEXAY MojeKkyiamu. Kak rmokasanu ucciieioBaHusl aBTOPOB
[1, 2], BeruncneHHble K03 PUIMEHTH AUPPY3UH A1 HEKOTOPHIX YMEPEHHO-IJIOTHBIX ra3oB B
IPENOI0KEHUH MOJIENTU TBEPIBIX cdep Ui OMMCAHUS MEXMOJIEKYJIIPHOTO MOTEHIMaa MOTJIN
3HAYUTEIHHO PACXOAUTHCS C IKCTIEPUMEHTAIBHBIMH JaHHBIMH.

OnHOM M3 NPUYMH TaKOTO PAcXOXKACHUS BUIWTCA B HAJIMYUM CTOJIKHOBEHMH Oolee
BBICOKOI'O TMOpsIKA M CYIIECTBOBAHUS acCOLMALMA M3 HECKOJbKMX MOJIEKYN (KJIacTEpOB).
OO0pa3oBaHue KJIacTepOB MPUBOIUT K M3MEHEHHUIO YHCIIAa B3aMMOJEHCTBYIOIIMX CTPYKTYPHBIX
DIIEMEHTOB M MOXET SIBISATHCS MPUYMHON OTKIIOHEHWS PAaBHOBECHBIX CBOICTB OT CBOWCTB
uiealbHOT0 raza. B 3Tom ciydae ocHOBHOI npoOieMoii sSIBIsieTCs KOPPEKTHBIM ydeT rpalueHTOB
00pa30BaBIIMXCS CTPYKTYP Pa3IMYHON MOIHOCTH U UX BIIMSHUE HAa CyMMAapHbIi epeHoc.

Mertoauka pacuera JoJell MOJIeKyJ, OOpa3yIOUIMX acCOIMallid B Ta30BbIX CMECIX
BO3MO>KHA pa3InYHbIMU criocobamu. O1Ha U3 HUX OCHOBaHA Ha aHAJIM3€ BUPUAIbHOTO YpaBHEHUS
coctosHus. KoadduuueHTs! paznoxeHus (BUpUaibHble KOAQOHUIMEHTH) YPaBHEHUS! COCTOSHUS
B BUJIe OECKOHEYHOI'0 CTENEHHOTro psja MO IUIOTHOCTU YYUTHIBAIOT OTKJIOHEHUS OT YpaBHEHHS
COCTOSIHUSL HJACAIBHOTO Ta3a M ONpPENeNsSIoT THI  MOJIEKYJSPHBIX  B3aUMOJEHCTBHIA.
Pacnpoctpansiss moaxoa Ha ciaydail MHOTOKOMIIOHEHTHOM Ta30BOM CMECH MOKHO OIPEIETUTH
BUpPHUAJIBHOE YpaBHEHHE COCTOSIHUSA C TOUKH 3PEHHsI KJIACTEPHBIX aCCOLUAIINH.

Taxum oOpa3zom, B paboTe M3ydaeTcsi OIlEHKa BIUSHUE KJIACTEPHOrO COCTaBa B ra3e Ha
IpaHUIly KHHETUYECKOro nepexona «auddy3us — rpaBUTaliMOHHAs KOHBEKIUS.

Jlureparypa:

1. Calo J.M., Brown J.H. The calculation of equilibrium mole fractions of polar — polar,
nonpolar - polar and ion dimmers // J.Chem.Phys. 1974.- V.61. Nel0. —P.3931-3944.

2. MonmabexkoBa M.C., ®emopenko O.B.AHamm3 KIacTEpHOTO COCTaBa Ta30BOW CMeECH
¢bpeon-12 — a30T npu pa3NIUUHBIX AaBiIeHUAX U Temneparypax // Bectauk KazHITY. Cepust ¢us.-
mat.Haykn — 2013.-Ne3 (43) — C.118-122.
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KOMIPCYTEKTI I'A3 )KYHUEJEPIHJIE ©3APAITA®®Y3USA KOYPPUIIUEHTIH
OPTYPJII KOHHEHTPAIIUAJIAPIA 3EPTTEY

Ycen A.K., Taxxubaea V.VY.
On-Qapabu arbiHnarsl Kazak YITTBIK YHUBEPCUTETI, ATMAThHI
Foutbivu sxerexmi: ¢.-M.F.K., ara OKpITyIIbl AcembaeBa M.K.

KenkommonenTTi xyileneri raz 1nud@y3uscbiHbIH —APPEKTHBTI KO UIHEHTIHIH
TeMIlepaTypara TOYeJIIIIIr Ka3ipri TaHaa embip aHbIKTaMaJIbIK 9/IeOMeTTEP Ie TEPEH alThIIIMaFaH.
Byn 3eprreynme ra3 auddysusceiabiH  3ddexkTuBTI  K03(D(PUIMEHTIHIH ~TemIeparypara
TOYENIUIITIHIH YIIKOMIIOHEHTTIK YHecl KapacThIpbUIFaH, KOMIIOHCHTTEPIHIH OPKaHCHICHI
OpTYpIIi IIaMajia aMMHUAKTBIH CUHTE3/ENy IPOIeCiHe KaThICAIBL.

Oddextuti auddy3us KodhOUIMEHTI EKIKOIOATBIK OJIICIICH OJIIIEHTeH, KBIChIM
muanazonsl 0,2-1,0 MIla »xene 7=298,0 K Temmeparypagarbl H30TEPMHUSIIBIK MPOIECTET,
OMHapJIBIK KOcma KoHLeHTpanuus komrnenentrepineri 0,3 Ten 0,9 Monbs Meniepine, ra3 Kocnachl
xpomarorpadra tanganasl. Auddy3usasin 3¢ dexTuBTi K03hdUneHTiH oimey 6apbIChIHAAFbI
enmiey Kareniri 4-9% apasnbiFbiHaa OOJIIbI.

D¢ dextuBri aupdy3usHBIH KO OUIMEHTIHIH KOMOHEHTEPIHIH TeMmIepaTypaaaH
TOYENAUIr >KapThUlail AMIMPUKAIBIK OPHEK TYpPIHIAE KepceTUIreH, o3apa Au(Qy3usiIbIK
K03 pHLIMEHTI TemMmepaTypagaH AOPEKETIK TOyeIai

T
o _ Nod|
DTi - DOi T )
0
MYHJIa Nj — JOPEKETIK KOPCETKII, a Doi?? — Ty GacTankbl TeMIIepaTypajgarbl | — KOMIIOHEHTTIH

TG Py3usHbIH 3P PEKTUBTI KOIPDUIUEHTI.

3eprrey H2 + CHs — N2, H2 — N2 + CH4, CHs — N2 + H2 koMnoHeHTTEp XKylecl YIIiH
uppy3usHbiH - 3G¢GekTuBTI  K03(DQUUIMEHTIHIH  TeMmIeparypajaH  TOYeNIUIrl  CaHIbIK
OKCIIEPUMEHT apKbUTbl aHbIKTaNABL. ['a3 Oysl Hz - N2, Ho— CH4, N2 - CH4 ansiaaer. Temneparypa
e3repici 298+1000 K. ©3apa nuddysusnbix ko3dpduuuentrepi Hz - N2 raz xyiteci ymrin 0,80+
6,28 cm?/c apanersana, Ho — CHa xyiteci ymin 0,73+ 6,00 cm?/c N2 - CH4 a3 sxyifeci ymiin
0,220+ 1,95 cM%/c apanbIFbIHAA TeMIepaTypatap YIiH e3rep/i.

ATBIHFaH HOTHXKeENEp o3apa Tu( G y3UsITBIK KOIPUITUEHTTEP] ra3 KOCIACKIHIaFbl OacTaKbI
KOHLIEHTPAIUSIBIK 03repy Doi’? KOMITOHEHTTEPIH aHBIKTAY YILiH KOJAaHbLIa16l. COHBIMEH KaTap,
TEeMIEpaTypachl ©3repreH KypAesl ra3 KocnanapblHIarbl AU(QPY3UsIIBIK TPOIECT] TOJBIK allyFa
MYMKIHJIIK Oepe/ii, op KOMIIOHEHTIHIH e3repyiH Oarasaii bl >koHe TOJIBIKTail MaccallblK aybICybIH
Kepcerel, KbIMOaT ToxipuOenepal KosjgaHOal—aK COHFbl HOTIDKEIEpPAl BIKIIAMJIBI TYpHe
(GYHKIUSUIBIK TOYEIAUTIK apKbUIbI 1a KOpCeTe/l.

Oneoner

1. Jlenckuit JI.P. MWccnenoBanme koddduimenToB B3auMHOM uddy3umu  HpeoHOB
METaHOBOIO psja B azote // Oxecca, 1978.-158¢
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AJJAIITAIIAA ABTOTPAKTOPHOM TEXHUKHU HA AJIbTEPHATHUBHBIX BUJIAX
TOIIVIUBA

Topebek A.T.
Kazaxckuil HalmoOHAIbHBIA YHUBEPCUTET UMEHH anb-Dapadbu
Hayunslii pykoBogutens: locxanos O.M.

CHmkeHue 3arpaT Ha MOTOpPHBIE TOIUIMBA, JOJS KOTOPBIX B CEOCCTOMMOCTH
CEIbCKOXO35MCTBEHHOW MpPOAYKUMH Yyxe mpeBbimatoT 30%, sABI€TCS OOHOM M3 CaMbIX
aKTyaJbHbIX 3a7ady. KapauanpHbIM pelIeHMEM SBISIETCS INPUMEHEHUE albTEPHATUBHBIX
MOTOPHBIX TOIUIMB, IIeHa KOTOPBIX B pa3bl HIDKE HEe(TAHBIX TOIUIMB. B HacTosiee Bpems
HanOosiee peaJbHON aJbTEPHATUBON HEPTSIHBIM MOTOPHBIM TOIUIMBAM SIBJISIIOTCS Ta30MOTOPHOE
toruiiBo (I'MT), OWOTOIIMBO Ha OCHOBE pACTUTENBHBIX Macel, CHHPTOB M KHUAKOE
CHUHTETHUYECKOE TOIIJIMBO U3 OMoMacchl. PocT nHTEpeca K UCII0Ib30BaHUIO aJIbTEPHATUBHBIX BUJIOB
TOIUIUB OOBSCHSETCS TaKXKE CTPEMIIEHHEM COKPATHTh BBIOPOCHI TOKCHUYHBIX BEIIECTB U
KBOTHUPYEMBIX TAPHUKOBBIX Ia30B.

CymiecTByloniye 1 miaHupyeMbIe 32 pyOesKOM BBICOKUE TEMITbI Pa3BUTHS IIPOU3BOICTBA U
UCTIOJIB30BaHUSI OMOMOTOPHOTO TOIIJIMBA U3 BO30OHOBIISIEMBIX HCTOYHUKOB OOBSICHAIOTCS, TIPEXKIE
BCEro, CTpEeMJICHHEM OOECHeYUTh DJHEPreTUYEecKyl0 Oe30MacHOCTb, COXPAaHUTh PECYPCHI
TPaJMLIMOHHBIX TOIUIMB, IHUBEPCU(PULUPOBATH CEIbCKOXO35ANUCTBEHHOE IMPOU3BOACTBO. Kpome
TOT0, UCMOJb30BAaHUE METHIA(UPOB PACTUTENBHBIX Macel B KadyecTBe J100aBOK B TU3EIbHOE
torBo (JT) mo3BoJsSeT MOBBICUTH €ro KayecTBO IPU HUCIOJIb30BAaHUUM B JU3EIX,
COOTBETCTBYIOIINX COBPEMEHHBIM YKOJIOTMYECKUM HOPMATUBAM.

Lenpto  paboTel  siBisieTcss  oOecriedyeHWEe  YaCTUYHOH  DHEPrOaBTOHOMHOCTH
cenbxo3npousBoguteneit mo T Ha ocHOBe pa3paOOTKH TEXHOJOTHI M TEXHHYECKUX CPEICTB
amanranuu ausenedt st dddekTuBHONH paboTel Ha parcoBoMm Macie (PM) u cmecu PM ¢ AT
CMeCceBO€ TOITUBO ¢ parncoBbiM MacioM (CTPM) Ge3 cyiiecTBEHHBIX U3MEHEHHM B KOHCTPYKIIUU
nBurarens. PazpaboTka KOHCTPYKTOPCKOM TOKYMEHTAllMM M TEXHOJOTUI mepeoOopynoBaHus
aBTOTPAKTOPHOM TeXHUKH /17151 paboThl Ha [MT.

Teopernueckue wucciaeIOBaHUS BBIIOJHEHBl IPH  HCIOJIB30BAaHUU MaTEeMaTHYECKUX
MOJZIEJIEH, OKCIIEPUMEHTAJIBHBIE  MCCIENOBAHUSA  NPOBOAWINCH IO  CIEUUAIBHBIM U
CTaH/IapTU30BaHHBIM METOJMKaM B CTEHIOBBIX M SKCILIYyaTAal[MOHHBIX YCIOBUSIX HA HATYPAJIbHBIX
00pa3iax aBTOTPAKTOPHOM TEXHUKH, paboTaroIIel Ha albTepHATUBHBIX TOIIMBAX.

Pa3paboranbl TEXHOJOTMM BHYTPUXO3SIMCTBEHHOIO IPOU3BOJCTBA OMOIU3EIBHOTO
TOIUINBA U3 CEMSIH parca, IpeAyCMaTPUBAIOIINE [TO3TAITHOE OCHALICHUE CEIbCKOXO03AHCTBEHHBIX
HPENNPUATHI EPBOOYEPETHBIM U TIOJTHBIM KOMILJIEKTaMU 000pYA0BaHUs KaK 3apyOeHOro, TaKk
U OTEYECTBEHHOTrO Npou3BoAcTBa. [Ipennmaraemas TEXHONOrMS «XOJOJHOTO» oOTKuMa PM
o0OecreunBaeT yIy4ylIeHHE XHMMOTOJIOTHYECKHUX CBOMCTB OMOAM3ETHHOTO TOoImMBa W3 PM u
CHIDKEHHE ce0eCTOMMOCTH MPOJIYKIIMU Y CENIbX03TOBAPONIPOU3BOAUTENS.

Pa3paboranbl pekoMeHAAMM MO OOECNEeYeHUI0 YacTUYHOW HSHEProaBTOHOMHOCTHU
CEJIbCKOXO3SMCTBEHHOTO  MPEANpPUATUS IPU  BHYTPUXO3SIMCTBEHHOM  IPOU3BOJCTBE U
KOMIUIEKCHOM HCIIOJIb30BaHUM parica. Vcnonb3oBaHne OuMOMeTaHa B KayecTBE TOIJIMBA B
ra3o0aJUIOHHBIX TPaKTOpax MU aBTOMOOWIAX, PM u TBepaoro OMOTOIUIMBA B CTallMOHAPHBIX
HYHEProyCTAHOBKAX ITO3BOJIUT peanu3oBaTh IIOJIHYIO SHEPrOaBTOHOMHOCTh
CEJIbCKOXO035UCTBEHHOTO MTPEANIPUATHSL.
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TYPBYJIEHTTIK AFBIHINAIAFBI TEMIIEPATYPAJIBIK OPICTI 3BEPTTEY
baksiToBa M.H.
on-®dapabdbu areiHgarel Kaz¥Y'yY,AnMarer
Foutbivu sxerexmi:¢.-M.F.K., nouent F.K.Teneyon

IpiMacTabThl KYWUBIHIAPABIH JUHAMUKACHIHA COMKEC, MHEPTTIK MacCaHbIH 1arepijeMei
— alffHaIMaibl TackIMajbl Ke3iHAEC KO3FaaMail KopIlam TYpFaH CYBIK OPTaHBIH YKaKbIH >KaTKaH
0eJiri NUPKYISIIKS apKbUIbI KbI3FaH aFbIHINA IITIHEe TaChIMAaJIaHAIbl )KOHE KOJJICHEH KUMaJlaFbl
TEMIIepaTypaHbIH TapalybIH ©3repTei. AKyCTHKAIBIK 9Cep TYCIPIITeH Ke3/1e KYWbIHI1ap MeJIIepi
OOMBIHIIIA YJIKEHemi, OChIFaH OalJIaHBICTHI AWTBIIFAH MPOIECC KYIIEHemi, HOTHXKECIHIIE, OChI
JKarJai acKbIH TeMIieparypaiap npoduibaepiHiH KypT MOHOTOHCHI3AaHyIapbIHA OKEJII COFa/Ibl.
Ocbl alThUTFAaHIAP/IBI KEJIECI AJIbIHFAH HOTHKeNep OOMBIHINA TYCIHAIpyre 00maapl. AFBIHIIAHBIH
apanacybl Ke3iHJe TeMIleparypa JaTuuri aFblHINAHBIH IEHTPJIIK OONITriHIeri OTe KOFapbl
TeMIepaTypaHbl TIpKEHIl, oI ipi KyibIH (OKyCTapbIHAAFbIIaH SACKaiia KOoFaphl, al eH HIeTKI
TOp (POKyCTaphl apachlHIAFbl OJIAPABIH MOHI MUHMMYM. MUHHMAJbIBl aCKbIH TeMIiepaTypa
ayaHbIH CYBIFBIPAK Ka0aTTapbIHBIH TachIMallbl KE3iHJE Maiiia OoJaThIH aFbIHINA OOBLIBICHIHA
COHKEC KeleI.

XKorappiga aWTBUIFaH Temreparypa HpOGUIbACPIHACTI KYPT OCHMOHOTOHIBUIBIKTHI
KbULIAMBIKTap npoduibaepiHeH jae Oalikayra Oonanbl. by skepae e onapibiH naiiga 6oy
cebeb1 — ipiMacmTaObThl KYWBIHAAP IBIH JTHHAMHKACHI.

DKcrepuMeHT OapbICBIHIA, CHIPTKBI acep Oap Ke3JIeTi KBUIYJBIK CUIATTaMaiapbl
3epTTenred comio yuiiH (A=2,66), ogaH aFblll IIBIFATHIH YIIOJIIEM/Il aFbIHIIAHBIH OpTalla
TUHAMHUKAJIBIK CHIIaTTaMalIapbl Ja 3epTTeNi. 3epTTeyJep OFaH OTe JKaKblH A=3 COIUIOCHI
KOMETIMEH JKYpri3iimi. by jkepae  COIUIOHBIH JKaKTapbIHBIH KaTbIHAC TapameTpiiepiHiH
YIIONIIEMIl aFbICTBIH JAWHAMHKAQIBIK CHUTIATBIHA OCEPIH AaHBIKTAy MaKCaThIHAA AaFbIHIIAHBIH
OpTYPJITi KUMaJapbIHIaFl OPTAIIa KBIUIAM/IBIKTEIH KOJIICHEH MPOoQUIIepl eIImeH .

OneyiH kepceTyl OOWBIHINIA CUTIATTHIK JKULTIKKE TeH, HEMECE COFaH JKaKbIH JKULUTIKTET]
JKacaHJIbl KO3yJjap, aFbIHHBIH Tapally OaFbITBIHIA TOJIBIK KBICBIMHBIH TapayJIapblHIA Y3aK
KAITBIKTBIKTAp/Ia CAaKTAJIaThIH KYpT OCMOHOTOHABUTBIKTAP/IBI TYABIPAIBI.

Oneduer:

1 A6pamosuu I'.H., I'mpmosuu T.A., Kpamennnaukos C.YO. u np. Teopust TypOyneHTHBIX CTPYH.
W3n. 2-oe epepad. u gom. [logpen.I'.H.A6pamouyua. — M.: 1984. -720 c.

2 Trentacoste N., Sforza, P.M. Further experimental results for three-dimensional free jets// AIAA
J.5.-1967. -P.885-891.
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CAITA MEHEJ)KMEHTI )KYWECIHIH KbI3MET ATKAPYBIH
KAMTAMACBI3 ETETIH ®AKTOPJIAPABIH KAYIII-KATEPJIEPIH BACKAPY
HEI'T3IHAE OHIM CAIACBIH XKETIJLAIPY

bexbocon I'.C.
Anmatel TexXHONIOTHSIIBIK Y HUBEPCUTET1, AJIMaThI

FrutbiMu xerexii T.F.K., goreHt Axmerona C.O.

Kocimopeiaael  3amaHayn  Oackapy  JKyHWeciHae  OHIIPICTIK,  OacKapyIlIbUIBIK,
YUBIMIACTBIPYIIBUIBIK YPAICTEp KYHi Typalibl aklapaTThl caparnTtayFa Ken KeHis Oeninoeyne. by
TOJIBIFBIMEH OHJIIPUIETIH OHIM camachlHa ocep €TeTiH (aKTopiiapra Ja KaThICThI, ce0eO1 JaI1 OChI
MariaymMaTKa OacKapyIIBUIBIK HOTHXKe Tayenai. KociMmOphIHHBIH IMIKi KOHE CBIPTKBI OpTa
dakTopiapbl ocepiH OakpllayFa THIC TapamMeTpiiep CaHbl OJaH opi apThil Kejedi. by
KOPCETKIIITEeP/IiH HOPMATHBTIJIEH aybITKYbl KOCIOPBIH JKaFJaibl Typasibl TOJBIK KepiHic Oepe
anMaiinel. Con ceGenTi KeleHci3 jKaFaainap Kail skepe OOJFaHIBIFBI JKOHE HEre yaKbIThIH[A
KOUBIIMaraH/IbIFbIH Oarajiay KUBIH.

KocinmopblHHBIH  iIIKI JKOHE CBIPTKBI OpTa (QakTopiapbl ocepiH OakplIayra THIC
napamMeTpiiep HOPMATHBTIJIEH AayBITKYbl KOCIIIOPBIH JXardailbl Typasibl TOJIBIK KepiHic Oepe
anmaiigel. CT PK MUCO 9000-2008 cranmapThiHAa ©HIM CarachlH KaMTaMachl3 €TYre KaThICThI
YFBIM OOJIFaHBIHA KapaMacTaH, OHIM CarachblH KaMTaMachl3 €TETiH (haKTopiaap Typasibl aKIapaTThl
JKUHAY MoceneciHe keHin OemninOeyne. byn eHiMm camackiHa acep eTeTiH (pakTopiap KeJeHCi3
aceprepre YIIBIPATaThIH KaTepiiep eCenKe alblHOal KapacThIPBUIBIN KYPTCHIITIHE oKememi. by
OHJIIPUIETIH OHIM camachlH KamMTamachl3 €TETIH YpAicTep MeH Oakbuiaynap MIelrMIepiHig
TUIMJIUTITIHE Kepi 9cep eTEeTIHIIKTeH, Kayilm-KaTelep ii capanrtay MOCeIeCiH MEeNTy O3¢KTi.

OHIpINETIH OHIMHIH calachblH KaMTaMachl3 €TYAIH OHAIPICTIK MJICeNeNepiH MIelIyaeri
Kayin-KaTepiepi Taiuay xoHe 0acKapy SIiCiH TaxipuOe Ky3iHAe iCKe achIpy YIIH POTAIHSIIBI
HaH miciperin nemrepain  (MIWE) asfpiHa  JefiH  JKETKI3UIETIH  ChIHAKTAPBIHJIAFBI
OacTapTyIapbIHBIH CIEHAPUIATIEPI KapacThIPBUIABL. ASFbIHA JCHIH JKETKI3IICTIH ChIHAKTAPIBI
Oackapy Karuzamapbl KypJeni Kyde peTiHzae oJjapasl Oackapy cbi30acel MeH TopTioi,
TEXHOJIOTHSICHI MEH YPJIiCl KOpCETUINeH, COHBIMEH KaTap OacTapTyJapbIHbIH CliEHapapuiiIepiHiH
MBICAJIIAPBIH KapacThIpa OTHIPHIN, COHBIH HET131H/e KYpAesi )KYHeHiH asFbiHa JeiiH ®KEeTKI31IeTiH
ChIHAKTApBIHBIH OaF/1apiaMachlH KYpy MbIcalgapbl KOPCETUIIH/IL.

Cananbl KaMTamachl3 €Ty (akTopiapbl Heri3iHAe Oackapy »yHeciH Oarayaynarsl
KAapacThIPbUIFAH Macelie Kayll-KaTapJiH Ke3eKTl BbIKTUMaJJIbIFbIH, Kaylll-KaTtaep Typajbl
aHBIKTAJIMaFaH/IbUIBIK OJIIIEMiH, Kayiln-KaTep/ai 0acKkapyaarsl OypbIHHaH Oap jkoHe 007Tybl MYMKIH
nrapanapabl Oaranayra MYMKIHAIK Oepeal.OHIM canachlHaH albIpbUly Kayil-KaTepiH ecenTey,
Kayin-KaTep Karuaanapbl OOibIHIIA camaHbl Oackapy JKoHE Kayim-KaTepiepai OacKapynarsl
EHTI3UITeH MIapajiap/blH YKOHOMHKAJIBIK MMaiIaIbUIBIFBIH €CKEPE OTBIPHIN, KOCITOPHIHHBIH cara
MeHeKMeHT xyiecinae (CMIXK) menrim kabbuinay Maceneci memiii.

KIIC «AnmaCrop» KaCIMOPHBIHAA JKYPri3UIreH Iapanap oObeKTIIepAlH KyHiepiHaeri
OacTamMalIbIIBIK €TUITEH ©3repicTepAl ecenTey HeTi3IHJe camaHbl KaMTaMachl3 eTeTiH opoip
dakTop KYHiH Kalmbl XKyle KyHiMeH yiiecTipyre MyMKiHAIK 6epai. by OackapyIbUIbIK MIEiM
KaObU11ayFa — Kayin-Katep OOMbIHIIIA OHTAMIaHIBIPYFa, )KYHEHIH kKOHE /1€ OHbIH JIEMEHTTEPiHIH
MYMKiH O00JaTBIH Kayli-KaTepiep/l aHbIKTayFa, )KOHE JIe COJI Kayl-KaTepaep i a3ainTy OOibIHIIA
IH1apajap/bIH MBIFBIHAAPBIH YHIECTIpyre MYMKIHJIIK Oepi.

Onebuerrep

1. Aprémos, B.M. KommiekcHass METOJOJOTHs aHalnM3a, OLUEHKH M pacyera pUCKa B
peleHnu mpo0iieM KadyecTBa U NMoBblieHnu 3¢ dekTuBHOCTH NpuHATUS perienuid [ Teker] / B.U.
Aptémon // HTT: Hayka u Texnuka tpancnopta. - 2008.- Ne2.- C. 79-88.

2. TOCT P 54320-2011 (EH 1673:2000) Mamuusl 1 00OpyIOBaHHE IS ITHIICBOM
IPOMBIIIIEHHOCTH. [leun xnebonekapHble poTallMOHHbIE.
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YJITTBIK ’KOHE XAJIBIKAPAJIBIK CTAHAAPTTAPABI CAJIBICTBIPY
Alit6aeBa A.b.
On-Qapabu arbiHnarsl Kazak YITTBIK YHUBEPCUTETI, ATMAThI
Foumeivu sxerexmri: ¢.-M.F.K., ara OKeITyIIBl AcembaeBa M.K.

OJIeMJIeT] AIEKTP KaOABIKTAPHI YATICIHIH CTAaHIAPTTAPBI KAaHAal EKeHIIT1H KapacThIpy aca
MaHbI3/1bl. HapbIKTBIK S5KOHOMMKaFa OaliIaHbICTBl OHIM CallaChlHBIH MACEJIECIH LIelry KebiHece
cara MEHEKMEHTI JKyienepiH YiHbIMAACThIPY MEH JKYMBIC ICTeYyl YIIiH HOPMATHBTIK-KYKBIKTBIK
0a3aHBIH HETI31 PETIHJAE cala CTaHAApTTapbIHBIH KYHENepiH KaJIbITACThIpyFa OalJaHBICTHI.
OJeMIK TaKiprOeIe cana CTaHAAPTTAPBIHBIH POl MEH MaHBI3IbLIBIFBIH aPTTHIPY «Carajibl OHIM»
YFBbIMbIHA OIpBIHFal KO3KapacThl IaMBITy HUETIHE OaiiyiaHbIcThl. Cara MeHePKMEHTI KYHeIepiHiH
MaHbBI3[bl 3JEMEHTI - CTaHAApPTTay - HOPMATHBTEPHAI AaHBIKTAY KBI3METi, OJ €H YThIMIbI
HOopMasap/bl Ta0ajbl, COaH KEiiH oslap/ibl HOPMATUBTIK Ky»XaTTapJa, MbICAJbl, CTaHIAPTTHI,
HYCKAyJIBIKTapPMEH, OHIM/1 93ipiieyre apHaJFaH o/licTeMeIepMEH TOJIBIKTHIPAIBL.

CranpaprrayablH 0acTbl MIHJIETIH €CKEpE OTBIPBIIN, YITTHIK 3KOHOMUKAHBIH, XaJIbIKThIH,
eJIIIH KOPFaHBIC, SKCIIOPTTHl KAKET €TETiH OHIMAepre KOWBUIATHIH MPOTPECCHBTI TalanTapibl
alKpIHJAMTHIH HOPMATUBTIK-TEXHUKANBIK Ky’KaTTaMaap *KYHEeCiH Kypy jKOHE OCbl Ky’KaTTaMaHbl
naiananyaelH  OYPBICTBIFBIH  Oakpliay KaXeT. OJEeKTp OHEPruschl HOpPMaJlaHFaH —cara
KOPCETKIIITEPIH KaMTaMachl3 eTyre OarbITTalfaH YHWBIMIACTHIPY IIapajlapblHa 3aHHAMAIBIK,
HYKOHOMHKAJIBIK KOHE Kap>KbLIail AJIEKTP SHEPIHACHl CallachlH cayla HapbIFbIHIA OCKITYy jKoHE
KaMTaMachl3 €Ty LIapTTapblH KOJAAWTHIH HOPMATUBTI-KYKBIKTHIK 0a3aHbl 931pJIey jKoHE KOJIaHy.
HopmatuBTik KbI3MET, €H aJIbIMEH, CTaHAAPTTAP/BI 931pJiey MEH KOJIaHy1a KepiHic Taba bl

TypmbIcTa 371€KTp SHEPIrUsACHl KELIEH 1 CTaHJapTTapbIHbIH 931pJICHYIHCI3 KOJIaHy MYMKiH
emMec. DIIEKTp KOHABIPFBUIAPBIH CTAaHAAPTTAya SJCKTP KayiNCIi3iriH, TYPMBICTHIK TEXHUKAHBI
ap3aHbIpaK *KoHEe MACCUBTEYAl KojjaHa anajbl. JlereHMeH, opTypili enjeplie cTaHngaprrap Oip-
OipiHeH Toyenci3 OO0Jabl, Oy OJNIAPIBIH OPTYPJILIIriHe KoHE Oip-OipiMeH ChIMbICTIayFa OKeIi.
Keitbip ennepaiy cTaHgapTTapbl ayKbIMIBI TYpAE TapaaMmajbl jkKoHE KOFaiblll KeTTi. Kenreren
dakTopiapabH ocepiHeH OyJl enjiep ©3/epiHIH CTaHIapTTapblH e3repTTi. Po3erkamapsl Oap
oyexaiyap MEeH KOHaKyiuep, *alabUIbIK YIIiH IIeTeNl CTaHJapTTapbIMEH COMKEeCTEeHAIpUIreH.
Ocpsl enaepae Oip Mesrinzae OipHelIe KOChUIbIM, XKUUTIK XKoHE KEpHEY CTaHAAPTHI MaliJalaHbuTybl
MYMKIH.

Kayincizzik, eHIMHIH canachlH oHE oJIIeMIepAiH OIpKeIKUIIrH KaMTaMachl3 €Ty YIIiH
epexenep MEH CHUIaTrTamMajapiblH HOpMalapblH OeNriIedTiH KbI3MET TypJepli CcTaHAapTTa
KamThUTFaH. COHIBIKTAH KaWTallaHAThIH OOBEKTHUBTI OKUFAJIApAbl aHBIKTay MEH TypJi
HBICAH/Iap/IbIH KaCHETTEP JKUBIHTBIFBI Typallbl KeNICY/A€H CTaHAapTTayIblH Ma3MYHbI TOJIBIFA/IbI.
Crangaprray Heri3iH/e 9JeyMEeTTIK OHAIPICTIH 3JEMEHTTEPIHIH 03apa 1C-KUMBUIBIHBIH HEFYPIIbIM
TUIM/II HOpMaJiapbl MEH epexesiepiH OenriieyiiH NpUHIMITEPI MEH o/IiCTEPiH 3€pPTTell OTHIPHIIN
cay/aziarbl KeJIepriiep/l ®KOIbIH MYMKIHAIKTEP1 KapacTeipbuiaibl. COHABIKTaH KONTETEH eJIep
OChl Heri3/le CTaHJApTTBIK calblCThIpyiap kyprizai. Kazipri onemae cranzapTrap/sl
CaJIBICTBIpYJapaH KejeciJieriied alblpMalIbUIbIKTapIbl KOpeMi3: €Ki Heri3ri KepHey MEH KULITIK
CTaHJapTTaphl KU1 Ke3lecel, onap amepukaHabk crangapt 110-127 Boast 60 'epr, Gipre A
*oHe B arpiTmanapsiMen koHe eyponanbik, 220-240 Boast 50 I'ep, C - M typanepi. CoHbiMeH
KaTap, OChl CaJlaFa TapThUIFaH JJEKTP kKaOAbIKTapbl MEH YWbIMIAapbl YIIIH CTaHJapTTapAaH
OHIMHIH CaIlacblH apTThIpyFa O00JIaIbl.

Onebuer
1. Xapeuko 10.B., Xapeuko B.H. XKyitenik xepre kocy tuntepi OoitpiHmia [EC 60364-1
CTaHJapThIHBIH Tanantapsl. Ed. M: Dnektpuk, 2006 x. 18-25.
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KOCHIOPBIHHBIH METPOJIOT'UAJIBIK KbI3SMETIHIH K¥PBIJIBIMBIH TAJIIAY
bakrteiranuesa @.K.
On-Qapabu arbiHnarsl Kazak YITTBIK YHUBEPCUTETI, AJMaThI
Feumeivu sxerexmri: ¢.-M.F.K., ara oKeITYIIBI AcembaeBa M.K.

KP-HBIH METpOJOTHSIIBIK KBI3METI KEJNECIIeH TYpaJbl:MEMJIEKETTIK MEeTPOJIOTHSIIBIK
KBI3MET;yaKbIT TICH KUUTIKTIH MEMJICKETTIK KbI3MeTI;0acKapy opraHapbIHbIH, )KEKE KOHE 3aH Ibl
TYJIFajgapAblH METPOJIOTUSUIIBIK KbI3METTEPI.

MeTponorusibIK KbI3MET MEMJIEKETTIK OacKapyIbIH MaHbI3/bl 3B€HOCHI OOJIBII Ta0bLIA b
JKOHE KeJecli Macenesep/l MIeme/i:apyabUlblK CYObEKTUIepAiH KbI3METIH METPOJIOTHSIIBIK
KaMTamachl3 €Ty OOWBIHIIA MIapayiap KEHICHIH XYpri3emi;enmeMaepain Oipairi MeH ToNIIriH
KaMTaMachl3 €TY;0TaHJBIK OHIMICP/IH OJNEMIIK HApBIKTaFbl 00CEKEeKaOUIeTTUIIrH JKOFapiary
JKOHE  KayilcCi3AiriH, camacblH KaMTaMachl3  €TY;MaTepHUablK JKOHE JHEPreTUKAIIbIK
pecypcTapabiH OapiibIK TYpJEPiHiH IIBIHANBI ece0iH KaMTaMachi3 eTy,eley Kypaaaaphl )KOHE
3epTTey >KaOJBIKTapbl €celke aily, Oackapy;eiley >KYPrizyai KaXKeTTl JONIIKTI KaMTaMachl3
eTY;IKCIUTyaTallsl TEXHUKAIBIK KBI3MET JKOHE TeKcepy OakKbUIay;eHAIPICTIK MporecTe
KOJJIaHBUIMANUTBIH ~ OJIIIeY  JKaOABIKTaphlH KOHCEpBallUANAy, CakKTay, >KMHAY;KapaMChI3
XKaOIBIKTAap bl SKCIUTyaTalUAaH IIbIFapy JKOHE OJIap.Ibl KOJJAAHYIBIH aJJIbIH ally;TeXHHUKAJIBIK
Ma3MyHbI (racnoptrap, popmynanap T.0.) yaKbIThUIBI TEKCEPUIT€HIH PacTalThIH KY’KaTTaMaHbIH
OapIIbIK TYpJIepiH KAMTaMachl3 €Ty )KOHE CaKTay.

ConbiMeH KONTereH capariraynap KYprize Kene METPOJIOTHSIBIK
KbI3METTEPKApaCThIPAAbl:0HIM/II Y3BIHIBIK, CalIMaK, KOJEM, IIbIFbIH, KyaT KepCceTKimTepi
OOWBIHILIA ecenTey OHICTepl JKOHE KypaiJapbiH;QHU3UKaIbIK IIaMaiap MXKoHEe TEXHHUKAIIbIK
napameTpiepi, 3aTTapAblH KypaMbl MEH KacHETTEpiH 6JIIey;TeXHOJIOTHUSIIBIK MpoIecTepIi
TEKCEepy JKOHE peTTey YIUIH eJjIeylepll eckepe Keile OHIIPICTIH JKaraalblH KakcapTyra
MYMKIHJIK OOJIa Ibl.

KocinmopeingapaplH THIMII KYMBICBIH JKOHE ©HIM CalachlHBIH KOFapbl JCHreHiH
KaMTaMachl3 €Ty YIIIiH COWEKCIHIIIe OHBI METPOJIOTHSUTBIK KAMTaMachl3 €Ty KaxeT.

Kacinopsinaapaarsl METPOJIOTHSIIBIK KAMTaMachl3 €Ty OOMBIHIIIA AKYMBICTAp €3 Ke3eTiHe
HOPMATHBTI KOHE YCHIHBICTHI KY)KaTTapra, COHBIMEH KaTap OJIICHETIH IIaMaHblH, OaKpLIay
OOBEKTICIHIH oHE T.0. MATIMETTEpiH IIBIFAaThIH CHEeUU(UKALUACHIHAH IIBIFATBIH KYXKaTThIK
YKOHE aHBIKTaMAJIBIK MaTepuaigapra ue 00ybl Kepek.

KocinopbIHHBIH epeKIeniKTepiHe OalIaHbICThl METPOJIOTHSIIBIK KBI3METTIH KYPBIIBIMBI
OpBIHJATAaThIH  METPOJIOTHSJIBIK ~ KBI3BMETTEpHAIH  KeJIeMiHEe  OailJlaHBICTBI  KOCIMOPBIH
OacHIbUIBIFBIMEH OeKiTiei.OHIIpICTIH METPOJIOTUSIIBIK KbI3METI 63 Ke3eriHe, «Ommey Oipairin
KaMmramacel3 ety typainsl» KP 3anbiH, KP Ykimeriniyg Kaynsicein, Munuctpiaep Maoxunicinnae
oexitinren Kaynbutapmen — KP YkiMmeTiHiH kaFaaiinapsl OOMbIHIIA HOPMATHUBTI KY>KaTTap.ibl,
MEMJIEKETTIK CTaHJapTTap, METPOJIOTHs OOMBIHIIA epexerep, ©JIIeM OIpJiriH KaMTaMachl3
eTyaiH MeMIleKeTTiK KyheciHe KipeTiH, MeMJIEKETTIK FhUIBIMU METPOIOTHSIIBIK OPTATBIKTAP AbIH
YCBHIHBICTAPhIH  JKOHE KOCIMOPBIHHBIH ~ ©JIIeM OipJAiriH  KaMTaMmachl3 eTy  OoifblHIIa
KY)KaTTapAbIKapacThIPy KaXeT.

Kacinopsinaapaarbl METPOJOTHSUIBIK  KBISMETTIH HET13r1  TarnchlpMaiapbl  YHBIMIIbI-
TEXHUKAJBIK LIapalap/bl XKYPrizy, eey KypajJapblH 3aMaHayd TYpJ€ EHII3y JKOJBIHAA
OHJIIPICTIH THIMILIIT JKOHE IIbIFapblIaThlH OHIMHIH CalachlHbIH >KOFapbllayblHA MYMKIHIIK
Oeperi JKoHE OJIap/bIH JKYMbICKA JaWbIHIBIFBIH YHEMI KaMTaMmachl3 €Ty, OHIIpICTI AalbIHIaAY
KE31H]Ie METPOJOTUSIIBIK TOPTINTI )KOHE TEXHOJIOTHSIIBIK TIPOIECTI OpBIHAAY OOJIBIT TaOBIIa/IbI.

Kacinopsinaapaarsl METPOJIOTUSIIBIK KBI3SMETTIH 9PEKETI eIIey KypaldapblHbIH CEHIM/I1
KYMBIC ICTEYIH YHEM1 KaMTaMachl3 €Ty, IOJIIK, KOCIMOPBIHAApAA TEXHOIOTUSIIBIK TTPOIIECTI I
0aKpUIay OTBHIPY JKOHE MapaMeTpiepiiH PeTTeNyiH Kajarajiay, IIUKI3aTThIH, MaTepuaigap MeH
JalbIH OHIMHIH camna KOPCETKIITEPIH aHBIKTAY aca MaHbI3IbI OOJIBIN TaObLIA b,
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OJILIEY 9JAICTEPIHE TAJIAAY KYPI'I3YIH EPEKIIEJIIKTEPI

Amauarik JK.O.
On-Dapabu aTeiHgarel Kazak YITTHIK YHUBEPCUTETI, AJIMaTh
Foutbivu sxerexmni: ¢.-M.F.K., ara OKpITyIIbl AcembaeBa M.K.

Omniey GipkaTap Ke3eHAepAeH TYpabl:

- ©JIIIey MIHJAETIHIH KOHBUIBIMBI: €JIIIey LIapTTapbl jKoHE (M3MKAJIBIK IIamMa Typasibl
JEPEKTepAl )KUHAY, 00BEKT MOACIBICPIH KYPY, OJIIIeYy TEHACYJIEPiH KYpPY, OJapaAblH KoMeriMeH
OJIIICHETIH (DU3MKAIBIK ITAMAHBIH MOHI Ta0BLIATHIH, HAKTHI IIIaMaJiap bl TAHAAY;

- OJIICYAl KOcCIapiiay: eJey SIICTEPIH >KOHE ©JIlley KYpaJblHbIH TUITEPIH TaHIAY,
OJIIIey KYPAJIBIHBIH METPOJOTHSJIBIK CHUIMATTaMalapblHa KOWBUIATHIH TaJlalTap/Abl aHBIKTAY,
eJllIey KypallblH JalbIHAay, ©JIlIey KaTelIKTEpiH aHbIKTay, eJjlley jkoHe Oakbuliay HIapTTapbiH
KaMTaMachl3 eTy;

- OJIIIICY SKCIIEPUMEHTI: OJIIIIeY KypalIapbl MeH OOBEKTICIHIH 63apa opeKeTTecyil, OepiiareH
MOJIIEp i ©JIIey CHUTHAIBIH TYPJICHAIPY KOHE YIaibl ecipy, CUTHAIIAPIBI CATBICTHIPY JKOHE
HOTIOKETNEP/Il TIPKEY;

- JKCIIEPUMEHTTIK JCPEKTEP/li OHJCY: AJIBIHFBI aKMapaTThl Tajjaay, KaTelliKKe MYMKiH
0onaThIH TY3€TyJep/i aHbIKTAay, MAaTeMAaTUKAIbIK €CeNTi Tajaay, AEpeKTepiAl eHJEey, €cemnTey
IpoIlecTePi, ABIHFAH HOTIDKENIEPIl Talay KOHE OJIap bl aHBIKTAIFaH TYpAe Oenrijey.

OcpiHgail ednieynepaiH HOTHXKENEpiH eHJACY oicTeMeci opTypii. Omnmieysiep caHbiHA
OaiiaHbICTBI Oip ecelliK KOHEe KON eCceliK ejmeyiepAi axsiparansl. Kem ecenmik emmeynepmai
KATEeIKTIH Ke3JeiCOK KypaylIbIChIH a3aiiTy MaKcaThIMEH Kyprizeai. HerizineH MeTpOIOTHsIIBIK
CHIaTTamMa — TEKCepUIETIH eIey KYpalblH aca I KYMBICTHIK ITaJOHMEH CaJIBICTRIPYMEH
AHBIKTANIATBIH KATENIKKE HETI3[eNe/ll JKOHE OJ MbIHAJAal TEeKCEpICIeH aKbIpaThLIabl:
MEMJICKETTIK KOHE BEJOMCTBOJBIK, IIEPHOATHIK JKOHE TOYENCi3; KE3eKTeH THIC IKOHE
MHCTIEKIUATIBIK; KeIIeH 1 koHe Oacka. Tekcepy *yprizyaiH Herisri Tajantapbl MeH TopTiOi I1P
50.2.006-96 «MOXK. Ommey KypanmapbslH Tekcepy. YWBIMIACTHIPY >KOHE KYPrizy TopTiOi»
epexenepiniie KeNTipuireH. Ommeynepii TeKcepyal METPOJIOTUSIBIK KbI3METTEp OpBIHIAANIbI;
KOJIJaHyFa JKapaMbl JIeTl TaHBUIFAH OJIIey Kypajbl, TEKCEpy TYypajbl KYydTiKIeH, TEeKcepy
TaHOAChIH CallyMeH HeMece HOPMAaTHUBTIK-TEXHUKAJBIK Ky)KaTTapra colikec Oacka TociaiepMeH
pecimneneni. CoHBIMEH Karap, OJIIey >KYpridy MHiapajiapbl MbIHA JKOJIMEH TeKCepiaeai:
CaAJIBICTBIPATHIH OJIIICY Kypajbl KOMEriMeH aca Il JIIIEMMEH CalbICThIpy, OyJI Kapama-Kapchl
KO0 HEMeCe OPBIH aybICTHIPY OJIICIMEH KY3€re achIpbUIaJIbl; OJIIEMMEH YAailbl ©CipuIeTiH
mIaMaHbl JQJ/IK KJIachl coMKec acmanTapMeH enmey. byn karnaiina Tekcepy kebOiHece
rpaayupiiey Jen aTtaiajabl. OnmeymiH YATUNK KYpalblHBIH KOPCETKIIITEpIHE COMKec KeNeTiH
HIKanara Oenrijep caiy; >KMHAKTBIH TeK Oip FaHa eJIIeMi aca oM eJIIIEMMEH CabICThIPBUIFaH/Ia,
an Oacka eJIeMJIep/iH IIamachl acmanTapia e3apa CaJbICThIPbUIYBIMEH aHBIKTAIYbl OOJIBII
TaObLIa b,

Ommey KypalmapblH TEKCEepy OMICTEpiH KapacThIpy Ja aca MaHbBI3Ibl JKOHE OJIapIibl
TOMEHJIET1Iel KenTipinemni:

- OJIILIEHETIH IIamMalap/bl >KOHE OJIIIEeMJIEPMEH YAalbl eciplUIeTiH MIaMaiapsl TiKeJaen
CaNBICTBIPY. Byi sxepie HOTHKeNep/iH €H YJIKEH ailblpMalllbUIbIFbl acManThlH HETi3T1 KaTeliri
0oJIBINI TaObUTAAEL;

- Oip mamaHbl eJjIey Ke3iHJIe TEKCEepUIETIH >KOHE YITUIIK acmanThlH KOpPCeTKIIITepiH
TiKeNnel canblcThlpy. byn kepceTkimTep albIppIMbl — TEKCEPUIETIH 6©JIIey KYpaJlbIHbIH
a0COIOTTIK KaTeNiri.

Oneduer
1. Bypnyn I'.I., MapkoB B.H. OcaoBsl MeTposioruu. M.: M3n-Bo crannapros, 1984.
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MAPI'APUH OHIMAEPIHIH KbIIIKbIJI/IBIK CAHBIH AHBIKTAY

Caiinayoex T.H.
On-DPapabu areiHAarsl Kazak YITTHIK YHUBEPCUTETI, AIMaThI
Foueimu sxerekmni: §.-M.F.K., aFa oKpITyIIbl AcembaeBa M.K.

KpimkpuapIk can gen - 1 r maiina 6o1aThlH Mail KbIIIKBUIAAPBIH OelTapanka YilblpayblHa
kakerti NaOH (KOH) menmepin aitagsl. JKympicTel opbiHAay TopTi6i: 150-200 mMi koHyc
Topi3ai Konmbara 3-5 r Malbl cananel. Maisl cy MOHIIAChIHA KOUMBIN epiTeni, oran 50 mi adupri
—CIUPTTI KOcTa Kyibi, apanacteipaabl. Conal keifin 3-5 tamuisl 1 % ¢enondranens epiTinaicia
KOCaJIbl J1a, KBI3FBUIT TYCKe OOsUIFaHINa TUTpieiai. Erep tutpriey ke3iHae CYHWBIKTHIKTa TYHOA
Ty3ence, oHnma Kojbara 5-10 mu sdupmi-cnupTTi Kocma Kocaabl Ja, TyHOa KETKEHIIe
apanacThIpabl 1a TUTPIACYAl asKTaiabl. KpIIIKBUIIBIK CAHBIH KelleCl OpHEK OOMBIHIIIA eCeITeH/II:

_ YxK%5,61
M

X

mynaarsl: Y — 0,1 # NaOH (KOH) epitinaiciniy Tutpieyre kerked memmepi, mi; K — 0,1
H NaOH (KOH) cinTi epitianicine canaranaarsl kodddumuenti; M — cblHAMaHBIH CcaaMarkbl, T;
5,61 — 1 mx 0,1 1 NaOH (KOH) epitinaicinne 60olaThlH MUJUIMTPAMHBIH MeJIIepi. 3epTTeyal
OpBIHZAY YIIIH KeJeci MaprapyuH eHIMIEPiHIH TYpJIepi albIHBII 3E€PTTEIII:

1) [MTamnymka:
X= 12200 - 16,32 mn
220
2) Kaiinay:
X= 170%3%561 _ 43 vin
220
3) 3 xenaHus:
X= 222220 _ 8976 M
250

OcbiHzail 3epTTeyiep Kyprize OTBHIPBII OHIMHIH KACHETIH aHbIKTayFa Oonaabl. Al e3
KE3€TiHJe OHIM camachl OHBIH KACHUETTEPl JKUBIHTBIFBIHBIH KaXKETTUIIKTEpIHE cail Keiy
JopexxeciMeH aHbIKTananbl. KacuerrepiiH ejmemi peTiHAe 6©HIMHIH CcHUIaTTaMantapblHAa
alKBpIHJIQJIFAaH cala KOpCETKIITepl KbI3MET eTel. OHIMHIH cama KepCEeTKIITepi - ©HIMHIH
camachlH KypaWTelH Oip He OipHelle eHIM KacHeTTepiHIH MOJIIEpIiK CHUIIATTaMachl OOJIBIIT
TabblIabl. OHIMHIH Olp FaHa KacHeTTepl OPTYpJl KOpCEeTKIIITEpMEH OelHeNeHyl MYMKiH
eKeHJIIrH eckepe KeTkeH jkeH. Cama jxoHe Oocekere KaOineTTurik Oip-OipiMeH ©Te THIFBI3
OaitnanbicThl. Kazipri Tanaa HapblKTa OIpJECTIKTEp MEH OHEPKICINTEp YLIIH cama eHIM MeH
KbI3METTI aJIfa *KeTeJey MaKCaThIH/a KETICTIKKE KEeTYAIH MaHbI3/Ibl ()aKTOPBI OOJIBII TYP.

O1eoneT
1. ®enmroxun B.K. OcHOBEI kBaTuMeTpUU. YTIpaBleHHE KaueCTBOM MPOAYKIIUU. YdeOHOe
nocobue. — M.: MapopmanmonHo-u3naTenbckuii 1om «dumuaby, 2004, — 296 c.
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KYPBLJIBIC KOHCTPYKIIUAJIAPBIH/IA BETOHHBIH
CUITATTAMAUJIAPBIH BAT AJTIAY

blprabaii A.b., an-®apabu ateinaarsl KazYV, Anmatsl
Foutbivu sxerexmrici: ¢.-m.r.k. Jannsioaesa A.K

Bberon - )xacanapl Tac MaTepua, OaiIaCTBIPFBIII 3aTTAp JKOHE TOJITHIPFBIII MaTepHaIaap
KeliJie apHaiibl yCTeMe 3aTTap KOCIAChIHBIH KaTalobl HOTHUKECIH I aJIbIHATBHIH MaHbI3]Ibl KYPBLIbIC
marepuanbl. Kocra Kanbinka KyWbUIFaHFa AeiiH OeTOH Kocmachl Jien artanajbl. beToHHBIH eH
0acThl KacueTi OHbIH OCpPIKTUIITiHAC. bepikTiiri Heri3iHeH 0alIacTHIPFBINI MaTepUaIAapIbIH TYPi
MEH camnachblHa, OCTOHHBIH OpTalla THIFBI3AbIFbIHA OaitnanbicTel. CoHpaii-ak, on OeToH
Oy#ibIMIapBIHBIH MapKachbIMEH cumarTanas [1].

BeroHHbIH OEpIKTIri OCHI MaTePHAIABIH HETI3r1 TEeXHUKAIBIK CUIaTTaMallapbIHbIH Oipi
Oonbill  TaObUIAJBI, OJ OHBIH MEXAHHMKAJBIK OHE XHMHSUIBIK >KYKTeMeslepre Te31IMIUIIriH
aHbIKTaii1b1. BeTOHHBIH OEpIKTIIIriH ChIHAYABIH KOITeTreH aicTepi 6ap. beToHHbIH OepikTiirine
chIHayIbIH Oy3bIn OakbUIay skoHEe Oy30ait 6akplIay o/icTepiH KapacThpaMbl3.

Bby30aii 6akputay omici - 0OBEKTIHIH KacHEeTTepi MEH MapaMmeTpiiepiH, OHAa OOBEKTiHIH
naiijanaHybiHa *KoHE KYMBICHIHA YKapaMJIbUIBIFBIH TOMEHJIETIICY KEPeKTIriH Oakpuiay. 3UsSHIbI
e€MeC CBIHAKTap aca MaHbI3Jbl OHIMIEpAl, KOMIOHEHTTEP MEH KYpBUIBIMAAPIABI jKacay MeEH
naiiianany Ke3iHae eTe MaHbI3Ibl.

CoHbIH iIIHAE CKICPOMETPUKAIBIK OICTEp - KATThl HHIACHTOP/BI COFY apKBUIBI CHTI3Y
Ke3IHJeri MaTepualJIblH PEaKIUsChIH KaJarajlay apKbUIbl OHBIH OEpIKTUIINH aHBIKTayFa
Heri3genreH. beToHaer Oy30aii Oakpulayna KeH TaparaH ofic. beronmbl 0y30aii OaKbLIAWTHIH
OapiblK OMICTEpIiH KEMIIUTINl — op HaKThl JKaFdail yIIiH OacTamKbl TIpaaydpleHTeH
cCHMaTTamaapbl Ty3eTy KaKEeTTUTITiHIH ChIHAYFa JalbIHIBIKKA KHUBIHIBIK KENTipyi. BepiKTimiKTiH
KOJIJIaHBIIAThIH JKaHaMa CUNaTTaMajapblHa MaTepualblH OJIICHETIH KacheTTepiMeH Oipereit
Oailnanpicta Oosna OepMeNTIH KemnTereH (akropiap ocep erin oTbipajabl. COHABIKTAH eJley
OapbIChIHAA JAMHAMUKAIBIK UHJECHTHUPIIEY apaMeTpiiepi MeH OeTOHHBIH OEpiKTUIIrHIH OapIbIK
JIMara3oHbIHIA ©3repiCKe ce31MTal OETOHHBIH (PU3MKa-MEXaHUKAIBIK CUTIaTTaMalapbliH aHBIKTAI
aITBII, OCHI MapaMeTpJiep apachiHaa OaliTaHBICThI OpHATY Kepek[2].

Toxipube kepceTkeHned, Oy3blll Oaxkpliay KypajJapblMEH AaHBIKTAJFaH OETOHHBIH
OepikTiri mamanapsl, KeiOip >karjailnapja 3epTTeNreH KypbUIbIMHAH albIHATBIH YITUIEp.l
Oy30aii OaKplIayMeH aHbIKTaJIFaH O€TOHHBIH OEPIKTIK MOHEPIHEH alTapibIKTall epeKIleIeHe 1.

KopbITeIHIBITAN KeJCeK, COFY MPOIECIH Y3/IKCi3 TIPKEUTIH AMHAMUKAIBIK UHICHTUPIICY
OMICl CKIIEPOMETPHUKANIBIK OMICTEPAIH >KETUIAIpUIreH Typi Ooisbim TaObutanbl. Oy ChIHANATHIH
MaTepuaifra KaTThl MHJAGHTOP KOMETIMEH COKKblIap Oepin, WHICHTOPIABIH KO3FaJbIC
JKBUIJITAMIBIFBIHBIH KUCHIK CBHI3BIFBIH TIPKEYT'€ HETI3/IeNTeH. Op yaKbIT MOMEHTIHJIET1 UHJEHTOP
JKBUTAAM/IBIFbI MATHUTTIK-UHYKIMSUTBIK TaTYUK apKbUTBI TipKenei. JInHaMuKanbIK HHASHTUPIIEY
oMicl Kepl Cephulic KOHE COKKBUIBIK HMMITYJIbC OICTEpiHE KaparaHAa eJeyJIepliH *KOrapbl
aKMapaTThUIBIFBIMEH epeKIleNeHeli.  BeTOHHBIH aWThIl OTKEH MapaMeTpliepiH jKaHama
cUTIaTTaMajap peTiHae ne, (u3nMKa-MeXaHWKAIBIK CHIATTaMaldap/bl, MBICATBI CEPIIMILTIK
MOJIyJIiH Oararnay YIIiH Ae Koaaanyra 6onaasl [3].

[Tafimananeinran ogeOueTTep TiziMi:

1. TOCT 18105-86 beronsl. IIpaBuna KOHTPOJIA MPOYHOCTH OETOHA

2. TexHnomnorust 6€TOHA, CTPOUTENBHBIX H3AEIHIA U KOHCTPYKIHiL. - M.: 31-B0 ACB, 2004
3. XKyxos A.Jl. YHuBepcanbHblil cripaBoyHuk mpopabda. Uza-so HTC "Crpoituadopm”, 2006
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AHAJIN3 :—)KOHOMI/ILIECKOIZI SOPEKTUBHOCTHU NPEJNPUATHUS OT
BHEJIPEHUSI HUHTET' PUPOBAHHOM CUCTEMbI MEHEJJ)KMEHTA U METO/1bI
EE YIYUIIEHUS

Myxaepa C.K., KazHY um. anp-®apadu, r. AMatbl
Hayunsiii pyxkoBoautens: ®egopenko O.B., n.0. qomeHra

KayecTBO nmpoayKuuu sBiseTCs OJHUM U3 BaKHEHIIUX CPEACTB KOHKYPEHTHOU OOpBOBbI,
3aBOEBAHMS M yJEpKAHUS O3UIUI Ha PBIHKE. YTIpaBlieHHE KAUeCTBOM SIBISIETCS 0a30BOI 4aCThIO
IPOM3BOJICTBEHHOT'O MPOLIECCA U HANPaABJIEHO HE CTOJIBKO Ha BbIABJICHUE Ae()EeKTOB MU Opaka,
CKOJIbKO Ha (hOPMHUPOBAHHE BBICOKHX MOTPEOUTENILCKUX MapaMeTPOB MPOIYKIIMU B Ipoliecce ee
U3rOTOBJICHUS. YMenas peajn3alus IPUHIMIIOB U MEXaHU3MOB CTaHJApTH3alMH, METPOJIOTHH,
cepTU(UKAIMM U MEHEIKMEHTa KayecTBa CIIOCOOCTBYET YCKOpEHHIO mIporiecca 3pPEeKTHBHOTO
pedopMupoBaHus 3KOHOMUKH U MHTerpanuu Kaszaxcrana B mupoBoe cooOmiectBo. B pemenun
THX BONPOCOB, TMPAKTHYECKH BCE PA3BUThIE CTPaHbl BCTYNWJIM B HOBBIM OTaIl,
XapaKTepU3YIOIIUICS pa3BUTHEM UHTEIPUPOBAHHBIX cucTeM MeHepkMeHTa (MCM), ocHOBaHHBIX
Ha cuctemax MeHemkMeHTa kadectBa (CMK), cucremax skosornueckoro Mmenemxmenta (COM)
WIA CHUCTeMbl ympaBieHus okpyxkatomei cpegoir (CYOC), cucremax MeHEIKMEHTa
npodeccronanbHoi 6e3omacHocTh U 310poBbs (CMIIB) u ap. [1].

CoBpeMeHHbIE CUCTEMbI MEHEIPKMEHTa KauecTBa BO BCEX OTPACIIAX JIOJIKHbI pa3BUBATHCS
U COBEpPILEHCTBOBATHCSA C OpUEHTaNMel Ha TpeboBaHus MexTyHapoaHbix ctannapros 1ISO 9001,
ISO 14001, OHSAS 18001 u ap. B cBsA3u ¢ 3TUM, CTAaHOBUTCS AKTYaJIbHBIM ITPOBEICHUE aHAIIN3A
U OLICHKH, IPIMEHSEMBIX B MEHEPKMEHTE KaueCTBa MEXIyHaPOAHBIX CTAH/IAPTOB M Pa3padOTKU
Ha 3TOW OCHOBE PEKOMEHAALMH MO MX aJaNTallid M UCHOJIb30BAHUIO HA MPEIIPUATHUAX, TAKKe
OLICHKH SKOHOMHUYECKO# 3¢ddexrnBHOCTH M pe3ynbratuBHOCTH MCM M aHanmm3a MeToJoB €€
yayuiienusi. [1o100HbIH T01X0/1 TO3BOJIUT ONpPENeIuTh Hanbosee NpeAnouYTUTENbHbINA BapUaHT
CTPYKTYPHOTO COYETaHHS M OCBOCHHUS Pa3IMYHBIX BHJIOB CTaHIAPTOB MEHEIKMEHTa KayecTBa,
NO3BOJISAIOIINHN (GOPMUPOBATH U MOAJEPKHUBATH KOHKYPEHTOCIIOCOOHBIN MOTEHIUAT IPEATNPUATHS
[2].

OcHOBHBIE BBIBOJBI, IIOJYYEHHbIE B peE3ylbTaTe MPOBEIEHHBIX HCCIEIOBaHUH,
3aKJIF0YAIOTCS B CIEAYIOLIEM:

1. Ompenenenne KOJTUYECTBEHHBIX MOIX0/I0B OLEHKH pe3ynbTaTuBHOCTH MCM u ananus
e€ SKOHOMHYECKOH 3((HEKTUBHOCTH SIBISIOTCS BaKHEHIIMMH HHCTPYMEHTAMH KOHTPOJISI M
MOHUTOPHUHTA JESATEIbHOCTH MPEINpUATHS, MO3BOSIOMUX 00ecneunuTh €€ 3KOHOMUYECKYIO
PEHTa0eTFHOCTh M KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE.

2. Ayaut xak ouH U3 MetooB ynyumienuss MICM no3sossier [3]:

- 00ecTeunTh COOTBETCTBUE CHUCTEMBI MEHEIKMEHTa TPEOOBAaHHSM COOTBETCTBYIOIIETO
CTaHJapTa;

- IPEI0CTaBUTh OOBEKTUBHYIO HH(OPMALINIO O TOM, KaK (QYHKIIMOHUPYET CUCTEMA;

- BBISIBUTD ONEpPaTUBHBIE TPOOIEMBI;

- 0becreynTh 00paTHYIO CBSI3b JUISl IPOBEIEHUS KOPPEKTUPYIOLIUX NEHCTBHI.

Jluteparypa:

1. Kynpusuos, A.B. Koutpons 3¢hekTuBHOCTH (QYHKIIMOHUPOBAHUS CHCTEM YIIPaBICHUS
KayecTBOM M  0€30MacHOCTbI0O Ha  MPENpUATUAX  MNHUIIEBOH  IPOMBILUIEHHOCTH  //
OynnamenTanpHbie uccnenoBanus. — 2016. - Ne 6 (wacts 2). — C. 294-298.

2. Emudepo B.I'., Pemmn B.B. busnec-mpoueccel: PermamenTamuss u ynpaBieHHUE:
Vueonuk. — M.: UHOPA-M, 2014.— 319 c.

3. Kab6akos lO. Iloctpoenue cuctemMbl MEHE)KMEHTa opraHu3anuu: 1 cucrema, 2 cios, 3
miara, 5 rpaneii, 8 npunuunos // Ctannaptel u kauectBo. — 2006. — Ned. — C. 70-75.
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ET OHIMJAEPIHIH KAYIHICI3JAIT'TH KAMTAMACBI ETYJAI CEPTU®UKATTAY
TOPTIBI
Ammnosa ' A., on-®Dapabu ateigare KazYV, AnMarsl Kalacel
Foumeivu sxerexmni: PhD, ara okpityms Ocnanosa II.C.

Kazipri Hapwelk sxoHOMHKachkl Kaszakcranma ecipiieTiH ipi Kapa MajblH TYKBIMJIBIK
KYPBUIBIMBIHA, OJIApJIbIH TapalyblHa, 0ac CaHbIHA JKOHE OHIMIUIK IMapameTrpiiepine Oenrin Oip
TaJan KOSIbl, ONApJbIH MEMIIEKET SKOHOMHUKACHIHBIH KYPBUIBIMBIHIAFBI PONIH JKOHE MOHIH
esrepreni. TYKbIMIBI €MeC a3 OHIMJII Mall CaHbl eleyn KeOeuim, Oi3aiH pecmyOnnkaga
NIBIFAPBUIFAH JKOHE aya paiibiHa OeHiMJenreH TYKbIMIAp CaHbl a3aiiblll  0apa JKaThIp.
PecniyOnukanarel OarbITTaNFaH FHUIBIMH JKOHE AacbUl — TYKbIM JKYMBICHIHBIH HOpPMAaTHUBTI
0a3acChIHBIH KOKTBIFBI JKOHE COFaH OailIaHBICTBI achlUl TYKBIMJBI MaJapAblH OHIMIUTITIHIH
TOMEH/IIT1, CYTT1 )KOHE CYTTI-€TTi OaFBITTAFbI 1Pl Kapa MaJIbIH OHIMJIUTIK TApaMeTPJICPiH aHBIKTAY
Tocingepi OOMBIHIIA FHUIBIMUA 3€PTTEY JKYMBICTAPBIH JKYPri3y ©3€KTUIrT MEH KaKeTTUITiH
TYIbIPaJIbL.

ETTiH XMMHSUTBIK KYpaMbl, OHBIH TaFaMJIBIK KYHJIBUIBIFBI, 9pi ©31HE TOH KaCUETTEPl OHBIH
KypaMmblHa KipeTiH yimanapra Tikenedl OainanpicThl. COHBIMEH KOCa €TTeri YimanapibiH
MOJIIIEPIIIK apa cajJMarblHa, TYJIKTIH TYpi MEH MaJl TYKBIMBIHA, )KBIHBICHIHA, KAaChl, KOHIBUIBIFHI,
KaJlali KOPEKTeHIIPIITeH], KYTiMi jkoHE 0acKa J1a yKaraisiapbl ocep eTeIi.

Mau erTepiHiH calMarbIH TON-TOOBIMEH Kateniri 0,1% KypaiTeiH Tapa3siMeH ommeii. Et
temneparypacsl MemCT 9177-74 tanaObiHa cail IBIHBI TEPMOMETPMEH (CHIHAKCHI3) AHBIKTAIABI.
CyblFaH, TOHA3BITKAH JKOHE MY3/aTKaH Majl eTTEepiHiH TeMIepaTypacklH jkambac Hemece
KaybIpbIH eTTepiHeH 1 xoHe 6 cM TepeHaikTeH eommieini.ChlHAK HOTHXKECI peTiHAe opTa
apu(MeTHKAIIBIK MaFbIHA KepceTineai. ETTiH xaHa eKeHIiriHe KYMoH TyFaH XKaraai/a YT amy/sl
xoHe cbiHak oxictepin MeMCT 7269-79, MemCT 23342, MemCT 1946 GoiibiHmia xyprizeni. An
eTTi Oakrepuonorusuiblk chiHakTan MeMmCT 21237 Ooiibiama etkizeni. ETreri mecturmarepai
Kazakcran PecnyOnukachIHbIH J€HCAyNblK cakray MMHHUCTIPIIrT OEKITKEH oJicTeMeNnepMeH
aHbIKTan B! [1].

ET men er eHimaepi eHMipici camachlHIa Ka3ipri TaHjaa eniMmizae 386 craHAapT IMeH
TEXHHUKAJIBIK PETJIAMEHTTEDP KbI3MET €Til OThIP, OHbIH 1miHae 137 — memieker apansik (TM/]), 18
— xansikapaislk (MCO), 14 — KP crangaptsl, 217 — Texuukansik pernamentrep (TP) [2].

ETTiH camackl, @HIMI jK9HE TYTHIHYIIBUIBIK IIHMKI3aThl PETIHAE TaFaMIbIK KYH/BIIBIFBIMEH
YKOHE CEHCOPJIbl, CAHUTAPJIBI-TUTHEHAIBIK, TEXHOJOTHSUIBIK KOPCETKIIITEPMEH aHbIKTanabl. OChI
opaiiaa «T-Crangapr» XXIIC-ne eTTiH canacel Keneci napaMeTpiiepMeH TaniaHabl: 1) TaraMJIbIK
JKOHE OWOJOTHSJIBIK KYHIBUIBIFBI, 2) OpPraHOJCNTHKAIBIK KacueTi; 3) (QHU3MKO-XUMHUSIIBIK
Kkepcetkimrepi; 4) kayincizairi. Tanaay HOTHXKECIHAE KOCIMOPhIHIAP MIBIFAPFaH €T eHIMIepiHe
KP CT UCO 9001-2009 cana meHemxMeHTi xkyheciHid yiITThIK ctanaaptel, KP CT UCO 14001-
2006 sxonorumsuieik MeHemkMeHT xyieci, KP CT OHSAS 18001-2008 kocibu Kayirci3mik meH
JEeHCaYIBIK CaKTay CTaHJapTTapbiHa coiikec cepTudukarrap oepineni.

KIIC-nin eHOeKTI KOpFay KbI3METiHIH KYKBIKTHIK Heri3l Kazakctan PecnyOnmkachiHbIH
Enbexri kopray Ttypansl 3aHbiHaa, KP EnGaceabiy sxapibirbl, XKoraprsl Kenec OekiTkeH
0acKapymIbUIBIK, 9ICTEMENIK JKoHE 0acKa Ja HOPMATHBTI-TEXHUKAIBIK KY>KaTTapaa OenriieHreH
[IapTTapra COUKeC KYy3ere achbIpblIabl.

OnebuerTep:

1. CmarysioB A. AybUIapyaiblUIbIK a3bIK-TYJIIK ©HIMIEPIHIH Kayilci3/Iirit MEH MEeH carachl.
— Anmarsr: Kaitnap, 2002. — 312 0.

2. CaynabaeB E. Et enpuipicinin canacel apTTeipbutysl THic / Eremen Kazakcran. — 2008. -
Nel37. -8 6.
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«CAUMAH» KOPIIOPALIMACBIHBIH, CAITA MEHEJIKMEHT KYHUECIH TAJIJIAY

Axmer6ek I'. M. On-®apabu areiaaars Kazak ¥aTThIK YHUBEPCUTETI
Foumeivu sxerexmni: PhD KyiikabaeBa A.A.

2017 >kpUIABIH cama MEHEDKMEHT XYWECIHIH THIMIUIITIH TOJBIK Oarajiay MakcaThIHAA
annarel 2014, 2015, 2016 xputgap OolbIHIIA canla MEHEKMEHT Kyieci Tanganapl. On yiriH op
JKbUT YIIIH ayiJibIFa KoiraH makcartapbiH 100% nen kaObuimar, ochbl KbUT OOMBI OPBIHIAIFAH
JKYMBICTAp HOTHIKECIHIH MPOLIEHTTIK KATBIHACKIH TAYBII, AHArPAMMa TYPFbI3Y apKbLI OaraiaH/Ibl.
baranaynap xesneci myHKTTep OOHBIHIIIA KYPTi31IIi:

e HopwmartusTik KyXarrap a3ipiey

e  XaubIKapalbIK CABICTHIPHII TYHICTipysepre KaTbicy

e XasbIKapalbIK )KoHE aliMaKTHIK YHBIMAAP KOH(EpEeHIUsIIapbiHa KaThICY

o Kenmerkepiepai okpity KP CT 2.45 - 2007 («KazsMetpUu» PMK, TOO «HanuonanbHblii

neHTp Akkpenutarumy, TOO «Ka3axcTaHCKUH MHCTHTYT MOBBIMICHUS KBATU(UKAIINN 10

TEXHHYECKOMY PETYINPOBAHHUIO, METPOJIOTHH B CHCTEMaM MCHEKMCHTA))

o VI1-24 «Mepren-1A» 3TaioHbpl SIEKTPOHBI CAHAYBIIITAPHIMEH CEHIMICY CTEHITEepiHe

KATEeJIKTI aBTOMATThI KOPCETY KYHECiH OpHATY

e Uucnexkuusibk ceHiMaey (¥ATTBIK aKPEAUTTEY OPTaJIbIFhI)

Tannay HoTHXKeNepi )KOFapFbI OACIIBUTBIKTAP IBIH KEHECTEPiHIH XaTTaMallapbl, 0acKapyIIIbl
JKOHE KaJarajayIibl KbI3METKEpJEp €cemnTepi, IMKI TEKCEpiCTep HOTHXKECi, TY3ETYIl JKOHE
€CKePTYII OpEeKeTTep, CHIPTKBI MEKEMEJIep KYPri3reH Oarayiay, CCHIMICY KOHE KbI3METKEpIIep
OUTIKTUIITH TeKCEPY HOTHXKENEPiHEe HeTi3ele OThIPHIN JaibIHIANIbI.

«Caiiman» XKIIC Camna menmxMenT xyieci xammel XC NCO/X3K 9001:2008, KP CT
9001:2009, KP CT UCO 17025:2007 s)xone PKIIJICM 01-02, MY CMK 03-01 tanantapsina caii
KeJe/ll. OKETUI JKaThlp *koHe aaMmy ycTiHzae. JKakcapTy OONBIHIIA aKKpPeAUTTEYIiH OapiibIK
MaTepuaiapblH COMKECTEHIIpY, MaMaHap bl Jaspiay MeH OUTIKTUIITIH apTTBIPY/Ibl LIET elnfe
KanracTelpyra KeHUT Oeny, 2018 »xpul OoibIHINA 1MIKI ayAWUTTI YaKbITbUIBI OTKI3Y, CEHIMAEY
OOMBIHINIA >KYMBICTAPbI aBTOMATTAHIBIPYABI KanracTelpy, CMX KyKaTTapbIHBIH KaFdaiibiH
JKYMBIC KaJIBIHAA YCTay, 3€pTXaHAJIAPIBIH IMIKI ayAUTIHACTI COWKECCI3IIKTI Kejeci ayauTKe
JefiH K01, KaHa ICTEep HOMEHKJaTypachlHa colikec HOpMaTUBTI Kyxkarrap meH CMX
KY’KaTTapblH ©3€KTEHIIpY, Mankajap MeH KypHaIAap/bl YII TUIIE paciMIey JereH YChIHBICTap
YKaCaITBIH/IBI.

[Tafimananran ogeOuerTep:

1. VYnpasnenue kauectBoM: Yueonuk ansa By3oB / C.Jl. Unbenkosa, H.JI. Unsenkosa, B.C.
Mxwutapsu u 1p.; [og pen. C.Jl. UnbenkoBoit — M.: banku u 6upxu, FOHUTH, 1998. — 199 c.
2. MenemxmeHT cucteM kadectBa: YueOH. mocobue /M.I. Kpyrnos, C.K.Ceprees,

B.A.Takramos u ap. - M.: UIIK, U3narenscTBO cTanaaptos, 1997, - 368 c.
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«CAUMAH» KOPIIOPAIIMSICBIHIAFBI OPMAH CO-3711 TX P PLC IP IT
CAHAT'BIIITAPBIH CEHIMAEY HOTH/KXECIH TAJIJAY

Axwmetbek I'. M. On-®apabu areiaaarsl Kazak ¥ ITTHIK YHUBEPCUTETI
Freuteimu sxerexmai: PhD KyiikabaeBa A.A.

Cenimpey sxymbicrapsl «CAMMAH» kopnopamuscsiaars! Stend10 KaGsIprambl cTeHTE
)kyprizinai. Cenimaey Heicanbl peTinae 60ip dazansr Opman CO-0711 TX P PLC canarbimtapsl
QJIBIH/IBL.

Cenimaey ke3inae BUT-1 ncuxomerpuik rurpomerp, CJC -1-2-000 cexynaomep, BAMM-
1 6apometp anepoiin, MEMCT 8.584-2004, HS-6103 cenimaey Kypouirbichl, HS-5100 sTamonst
canarbim Koaaanbeuiael. CeHimaey 11 mana Opman CO-2711 TX P PLC IP IT RS, 1 nana Opman
CO-2711 TX P PLC [IP Il canarbimrapbia MEMCT 8.584-2004 xone Kazakcran
PecniyOnukacel MHaycTpus jxoHe cayna MUHUCTPIITiHIH TeXHUKAIBIK PETTeY KOHE METPOJIOTH
komuteTi TeparachlHbiH 2011 >xpuimarsl 22 tambinarbl Ne 427-onq OyHpBIFBIMEH OEKiTLNII
kosnanbicka eHriziired KP CT 2.210-2011 peakTHUBTI SHEPTUSHBIH JIEKTPOHIBIK CAHAYBIIITAP/IbI
CAITBICTBIPBIT TEKCEPY 9/IiCTEMECI CTAHIAPTTAPBIH KOJIJAHBII KYPTi31Idi.

Canarpimirapasl MEMCT  8.584-2004 TanmanTtapbiHa cail  OKYpri3UireH CeHIMIEY
HOTIIKECIHJIETI aBTOMATTBI TYPAE SJCKTPOHIBI TabloJa KOPCETUITeH KaTemiKTep  OapIibIK
KOWBLIFaH TaJanTapabl KaHaFaTTaHAbIPAIbI.

M CM 1-2015 sxone PMI" 43 kyxarTaparbl o/1iCTi KOJIAHBII 3JEKTPOHBIK aKTHBTIK
SHEPTUSHBIH CaHAYBIIITAPBIH CEHIMIEYJeri Oenrici3mikTi Oaranmay >xyprizingi. bipdazansl,
aBToMaTThl HS-6103 31ekTp 3HEPrusiChIHBIH CaHAYBIINTAPBIH CEHIMACYre apHaJFaH KYPBUIFBI
CaHayBIIITHIH canbicThipMalibl Karemnirid 0,01 % monaikneH aBToMaTThl Typae ecenreiai. HS-
5100 Gipda3zansl 3MEKTPOHIBI, STATOHIBI CaHAYBIITHIH Heri3ri Kateniri 0,1 %-te cos¢p=1; 0,1 %-
te cos¢p=0,5; 0,1 %-te cosd=0,8 OGonma amanpl. DIEKTPOHABIK CAHAYBIIITAPILI CEHIMACY
AIIEKTPOH/IBIK CAaHAYBIITApbl CEHIMACYT€ apHaJIFaH KOHIBIPFBIA STATOHIBIK CaHAYBIIITICH
CalbICTBIPY oficiMeH kyprisiuneni. CeHiMmzeylll CaHaybIITBIH HETi3rl  CajJbICThIPMAIIb
KATEJNIrHIH MOHIH CEHIMJEYIll KOHJBIPFBIHBIH KAaTeNIK aHbIKTAybIIITApAbIH KOpCETKIITepi
OoibIHIIA aHBIKTAAbl. KOHIBIPFBI aBTOMATTaHIBIPBUIFAH PEXHUMIE YII  3TAJIOHBIK
CaHAyYBIIITAPMEH OH AJIThI OPHATBIIFAH CaHAYBIIITAP/IBIH Op KalCHICHIH CATBICTHIPYIBI KYPrizei
XKOHE cCTeHATe OapiblK OH alIThl OpHATBUIFAH OpPBIHAAD O KaOJABIKTaNFaH  KaTewik
MHAMKATOpJIapbIHJA (€cenTeyillTepiHAe) CalbICTRIpMalbl KATEIIK pPEeTIHAE HOTHKEHI Oepenl.
CanpICThIpMalbl KaTETIKTIH KOPCETKIIITEp1 Ky3/1K OelikKke JeiiH KepceTe .

[Tafimananran ogeOuerTep:
1. Pecnybnuka Kaszaxcran. 3akonbl. O0OoOecniedueHun enuHcTBa u3MepeHuil: 3akoH PK:
[mpunsAT napiaamenToM 7 utons 2000r.]// Benomoctu ITapnamenta PK.— 2000.—N7.—cT.
165.
2. T'epacumona E.b. Metpouorusi, ctangaptuzanus u cepruduxamys/—M.: @opym; Uudpa-
M, 2010.-259 c.
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PMK KASMETPHUH YHUBIMBIHJIA )KYPTI3LJIT'EH KAJIUBPJIEY
KY¥YMBICTAPBI KE3IHJE 125-300 MM JUAITA30OHBIHJIAT'bI AKBIPT'bI
¥Y3bIH/IbIK OJIIIEMIEPIHIH HOMUHAJIIBI OPTAIIA Y3bIH/IbBIFBIHAH
AYBITKYBIH AHBIKTAY

Hcakanora XK.E., Amanranues [[.A., On-Papabu ateiagarel Kazak ¥ITTBIK YHUBEPCUTETI
Foumeivu sxerexmni: PhD KyiikabaeBa A.A.

AKBIPFBI OJIIIeM/Ii KaTHOpIIey YITUTIK aKbIPFbI ©JIIIEM [IaMaTapbIMEH CaJIBICTHIPY aPKBLIbI
)Ky3ere acbipazibl. CEHIMICNIETIH OJIeM MEH YITLIIK eJIeMIi )KYMBICTBIK OeTke Oekiteni. Erep
ne exmeM 250 mm-re neiiin Oosca OekiTneit, 60c Kyiiae Kajaaplpyra 00Jaibl.

Oprama yY3bIHABIKTEL, OpTalla Y3bIHABIKTHIH HOMHUHAIABI Y3BIHABIK IIaMachlHAH
AyBITKYBIH, JKa3bIKIAPAJENbIUIIKTEH aybITKYbIH YJTUIIK ©JIIIeM IaMajapbiMEH CallbICTBIPY
ApKBUIBl aHBIKTAY YIIIIH MBIHAIAH ©JIIIeMaep KYprizuil:

YTtk akpIpFhI eIIeMHIH opTaiia HykTecinae-On (Hesr 6acTamnksi);
CeHiM/IeNETIH aKbIPFBI OJIIIEMHIH OpTalia HyyTeciHaeri MoH - Ci jkoHe TepT OYPBILIBIHIAFHI
MOHJIep @; b; d; e sxoHe Tarbl Oip opTaia Hykrecinaeri MoHi - Cp;
AKBIPFBI Y3bIH/IBIK OJIIIEMIHIH €CEeNTENreH MaMaiapbl TOMEHACTIeH OO IbI:
Ocp = (0 +0,2)/2 =+0,1 MKMm;
Cep = (+0,4 + 0,7)/2 = +0,6 MKM;
Ale =+0,6 — 0,1 =+0,5 MKM™;
h=+0,6 -0,3 =+0,3 MKM;
AlLpos =—0,3 + 0,5 =+0,2 MKM;
Almax = +0,6 — 0,1 = +0,5 MKM;
Alpmin = +0,3 - 0,1 = +0,2 MKM;
AL'N=-0,3 + 0,5 =+0,2 MKM;
AL"N=-0,3+0,2=-0,1 Mmxm.
AKBIPFBI Y3bIH/IBIK OJIIIEMiHIH Y3bIHABIFBI L = 8 MM TananTapra caii kenesi.

Konnansuiran onebuerrep:

1. K. KapxayOaeB. MeTposorusi koHe OH1piCTI METPOJIOTHSUIBIK KaMTamachl3 eTy, «Hyp-nipuaT»
Oacma opranbirsl, Anmatsel, 2011 - 240 Ger.

2. YuebHoe nmocobue mo nucturinae «O01mas reopus u3mepenuin», Kyzemoaesa I'.M, Epaxtuna
.M.

3. KP CT 2.42-2002 «KP MOX. ©nmem typaepi. XKikrey»

4. Tycees T., Makemesa K.K. baksinay enmey kypangapsl: Oky Kypansl. - :Ka3¥TV, 2013. —
1706.
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OPTAJIBMOJIOTUAJBIK KYPAJIIAP/AbI CEHIMJIEY
KY¥YMBICTAPBIHBIH HOTH/KECIH TAJIJTIAY

Kamuea A.M., Amanranues JI.A., On-®apadbu areiaaars Kazak ¥aTThIK YHUBEpCUTETI
Foumeimu sxerekmni: PhD Kyiikabaea A A.

Anmatbl Kanacel, «MeIonTHKa» OPTAJIBIFBIHBIH O(PTATBMOJIOTUSIIBIK — KYpaJAapbIHbIH
ceHimaey wotmkenepi enmennmi. Juontpmerp HO-2 «/luontpumerpsl ontmueckue J[O-3.
Metoauka nosepku, [Ipunoxxenre k PykoBoJICTBY 1O 3KCIUTyaTalluuy CEHIMEY dfici OOMbIHINA
cerimaeni. CeHiMey apanbIFbl: | KbLl.

CeHimeyII TAJIOH: aJIFAIIKBI CEHIMACY Ke31He THONTPUMETPIIEP/Il CEHIMIeYTe apHaJIFaH
stanorabik BOT-13 8-1-2006 xypamuan KIII1-1 kypamMabIK KypbUIFbLIAP KOJIAAHBUTA B,

CeHiMJieylli 3TaJlOH: SKCIUTyaTalusi >KOHE PEMOHTTAH IIBIKKAH Ke3lHJAe CeHIMAeyae
nuonTpumerpiepai cenimaeyre apaanran KIIII-2P kypaMaslk KypbutFbuiap Kosngansuiaasl (OK
Tocpeectpinmeri Homipi Ne 33688-07).

Cesrimrik KO3 PUIUEHTI:

¢, =200 - L —1]%100% = 1 (1)

Stom UKip ic

U(SI/I) = \/0,00328329 + 0,0000004096 + 0,00000014062 = 0,005730480

JIMH3aHbBIH HET13T'1 CaTIBICTHIPMAIBI KaTeIIr1 @) hoxu — KAPKBIHIBUTBIKTBIH CHI3BIKTHIK OJIIIEMI,
Oemny Oaracel @ = 0,1 MM IITAaHTeHUUPKYIbMEH aHBIKTANa/lbl, COHJIBIKTAH OJIIIeM OeNricCi3AiriHig
OaranaHybH heyu B THII OoibIHIIIA OaFramaH/IbL:

Us(h )= % = 0,000573 mMm

SHoM Oenrici3iriH acmamka TeJIKY)KAaTTarbl akKMapaTThl MaijaiaHblll TaOaThIH acmar
CE3TIMITIriHIH TarchklpMa Katenirii AS ecenten, B tumi OofibiHma Oaranmaitmeiz. CeHiMaeyai
JKYPri3y/liH TeMIepaTypablK apalbIFbIHBIH KapThIChl 5°C TeH €KeHiH eCKepe OTBIPHII, KOChIMIIIA
KATEIKTIH €CKEpUTyIMEH IIBIFBIC CBhIHY KOPCETKIIl KapKbIHIBUIBIK KOHJBIPFBICHIHBIH
CaJIBICTBIPMAJITbI KATEIIT1H allbIH/IbI.

B Tumi GofibramIa Shom OSATICI3AITT MBIHAFAH TEH;:

UB(S,op)= % = 0,000064 Mm/MB

B tuni 6oitbiHima Garanaiimbrs: Us(Uyipic)= %’ = 0,000375B

Kewngeitrinren 6enricizaik: U(8,)= 2*u(d,)= 2*0,005730480=0,114
CeHiMJIey HOTHKEIIEpiHe cyiieHCeK, ceHiMenreH JJuontpmerp J1O-2 xapaMisl.

Konpansutran oneduerrep:

1. Kypuunckas JI. H. Menununckue ontudyeckue mnpubopbl. YueGHoe mocobue. JL.:
JIMTMO, 1988.-90 c.

2. Ypmaxep JI. C., Aizenmrar JI. . Odranbmonoruyeckue npubopsl. M.: Menununa,
1988.-288c.

3. Ackapos E.C. Ynpasnenue kauectBom. — Anmartsl: «tOpuct», 2009 — 292 c.
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NCCIEJOBAHUE U COBEPHLIEHCTBOBAHUE CTAHIAAPTOB
BBICOKOBOJIbTHOH SJIEKTPOHUKHA
Kanan M.b., KasHY umenn anp-®apadu, Anmarsl
Hayunsrii pykoBoautens: [llopran6aesa X K.

CrannmapTuzanusi BBICOKOBOJIBTHOTO 3JeKTpoobopynoBanus B PecrmyOmuke Kazaxcran
IIPEJII0JIaracT COBEPIICHCTBOBAHME M AKTYaJIM3alUI0 TEXHUYECKUX CPEACTB, METOJOJOTUU
UCIBITAaHUN U OPraHU3aLMOHHON CTPYKTYphl B JaHHOU 00JIaCTH.

OcHOBOIOJIArarOIMMH ABJIIOTCS BA B3aUMOCBS3aHHBIX HOPMAaTUBHBIX JOKYMEHTA.

IlepBbIif — cTaHmapt, B KOTOPOM H3JI0KEHBI TPEOOBAaHUS K 3JIEKTPUUYECKON MPOYHOCTH
3JIEKTPOOOOPYIOBAHUS MPU €ro HUCHBITAHUM HOPMHPOBAHHBIMM (popMaMu M 3HAUYEHHUSAMHU
BO3JICUCTBYIOILETO HAMPSKECHMUSL.

Btopoit — craHgapt, B KOTOPOM OTPaXEHbI METOJbI MPOBEICHHS BBICOKOBOJIBTHBIX
UCIIBITaHHUH 3JIeKTpooOopynoBanus. [1]
HarponanbHble ~ CTaHOApTBl  XapaKTEPHU3YIOTCS ~ CBOMMH  CHEU(PUYECKUMU

OCOOCHHOCTSIMU, ONpPENETIEMbIMU MHOTHMMH  (akTopamu, Kak OOBEKTHBHOTO, TaK U
CyOBEKTUBHOTO XapakTepa. K HUM OTHOCSTCS ypOBEHb 9KOHOMUYECKOT'O Pa3BUTHS FOCYAapCTBa,
HMCTOPUYECKHUH OMBIT B CO3JaHUU U PA3BUTHUH AJICKTPOIHEPIETUKHU, YPOBEHb BhIpaOaThIBAEMOU U
nepesaBaeMoil  MOIIHOCTH, TpedyeMoe KauyecTBO AJIEKTPOIHEPTHH, MPOTSIKEHHOCTh U
Pa3BETBICHHOCTh JJICKTPHUECKUX CETEH, OCOOCHHOCTH PEKUMOB UX PadOTHI, MPUMEHSEMBIC
KJIACChl ~ HANPSDKEHUS  DIEKTPOOOOPYAOBAaHMS, UCHONb3yemas CcHUCTeMa  3alluThl  OT
MEePEHAIPSHKCHUN, KITMMATHYECKHUE YCIIOBUS IKCILTyaTaIluu AJIEKTPOOOOPYI0BaHMS, TPEOOBaHUS,
MIPEIBSBISIEMbIE K UCIIBITATEIbHBIM HAMPSKEHUSIM PA3HBIMU CETEBBIMU KOMITAHUSIMU M MHOT'O€
apyroe. [2]

B o6mactu ucnbiTaHuii U MPOU3BOJCTBA BHICOKOBOJIBTHOTO 00OpynoBaHus PecryOmuku
Kazaxcran HopMaTUBHO-TIpaBOBas 6a3a ABJISACTCS HECOBEPIICHHOM, B CBS3H C YeM MPUMEHSIOTCS
CTaHJApThl MEXAYHAPOJIHOTO YPOBHS.

Pa3BuTHE BHEIIHMXPKOHOMUYECKUX CBSI3€H 00YCIaBIMBAET IPOBEICHHE padOT B 00JIaCTH
CTaHJapTH3allMd B JBYX HampaBieHUsX. PaboThl MepBOTO HAMpaBICHUS BBIMOIHIIOTCS
MexayHapoaHoOi d3ieKTpoTexHu4ecko komuccuerd (MOK) B TeCHOM B3aMMOJEHCTBUM C
HarmmmonansueiMu Texundeckumu komutreramu (HTK) ¢ nenbio pa3paboTku yHHPUIIMPOBAHHBIX
MEXIYHAPOJAHBIX HOPMATHUBHBIX JOKYMEHTOB. BO BCTpEeYHOM HaIpaBIECHUU BEIYTCS pabOTHI
Texunueckum Komurerom 37 (KTPM) no coBepiiieHCTBOBaHUIO U MOAN(PUKALINY HAITMOHAIBHBIX
CTaHJapTOB, B YAaCTHOCTU, C IIEJIbI0 WX COJMIKEHUS C MEXKIYHAPOJHBIMU HOPMATHUBHBIMU
akTamu.[3]

Takum 00pa3om, CTpeMJICHHE K MPSMOMY HMCIOJIB30BAaHUIO B OTEUECTBEHHOW MpPaKTHUKE
cragaapToB MOK mo menomy psay NpUYMH HelelecooOpa3HO, TaK KaK 3TO MOKET BOWTH B
MPOTUBOPEYHUE C HALIMOHAIbHBIMU UHTEPECAMU CTPAHBI.

Jlis  WCKItoYeHUsT Takoro ymiepOa CcOMMKEeHHe Ka3aXCTaHCKHX W MEXIYHApOJHBIX
CTaHJAapTOB B OOJIACTH BBICOKOBOJIBTHOW TEXHHMKHU CJEAYET MPOBOJUTH C y4E€TOM Crenu(uku
TEPPUTOPUATBHOTO  pacmonoxeHus Kaszaxctana, ocoOeHHOCTe €€  DIHEepProCHUCTEMBHI,
MHOTOJIETHETO OTBITA IKCIUTyaTaI[iH JIEKTPOOOOPYIOBAHUS PA3IMYHBIX KJIACCOB HATIPSHKCHUSI.

CHnuCoK UCIIOJIb30BaHHOW JINTEPATYPHI:

1. IEC 60071)1:2011. Insulationcoordination. Part 1: Definitions, principlesandrules.

2. CanoxaukoB A.B. YpOBHU HM30JIAIIMU AIEKTPOOOOPYIOBAHUS BBICOKOTO HAMPSOKEHUS. - M.
Oneprus, 1969. - 15 c.

3. Kopssun A.P. CoBpeMeHHBIE MPOOJIEMBI OTCYSCTBCHHOW CTaHIAPTH3AIIUM HCITBITATSIIBHBIX
HaNpsOKEHUH U METOJIOB HCHBITAHUN 3JIEKTPOOOOPYHOBaHMS BBICOKOTO HampspKeHus. M.:
«3nanuey, 1984.- 1-2 c.
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MAPKACBI 250-JIIK KIPOIIITI MAWMBICYFA CBIHAY

Kynnez6aii [1.K., Amanranues J[.A. On-Dapabu ateianarel Kazak ¥ 1TTHIK YHUBEPCUTETI
Fouteimu sxerexmai: PhD KyiikabaeBa A A.

Kypbuibic MaTepuanra, OHBIH IIIiHAC KepaMUKAJIBIK KIPIIIITI ChlHAYFa apHaJFaH cara
KOepCeTKilTepine OallaHBICTBI CBHIHAY JKYMBICTAapbl Kyprizinai. Kepamukanbslk KipmimTi
KaObIprayap/ibl KajlaFaH Ke3/ie >KOHE OHEPKICINTIK KypbUIbICTapJa KOJAaHaJbl, Oipak oJaH
byHIaMEHTT] KayiayFa, Iell Kalayra, TpyOanapisl xoHe 0acka KypbUIbIMAAp OeiriHe, sKOFaphl
TEeMIepaTypa ocepiHe YIIbIpaTaTblH, aFbIHJBI Cy YKOHE >KEp acThl CyJapibl, OeliceHIl KeMmip
KBIIIKBUIBIH YCTayIIbUIApFa KOJAaHyFa O0IMaiibl.

Mapxkachr 250-mik Kiprminn ceiHaNIIbI. By Kiprinike KOWbUTFaH Tajiarn OOMBIHIIA MabICyFa
chIHAy Ke3iHzeri OepikTinik meri 15-29 kre/mM? apanbiFbiaaa 601ys! kepek. JKympicTa:

- OHIMJI CBhIHAY TYpJIEpl, OHIMI'€ CBIPTTaH dcep €Ty (GaKTOPJIApbIH AaHBIKTAJIJIBI;
- MemiekeTTeri caTbUIBIMIAFHI KipITilI TYpiepi aHbIKTaJIbI,

- T'OCT 530-95 crangapT Tanantapsl TaJ1aH/Ibl;

- Kipmimri ceiHay 9IiCTEPiH aHBIKTAJIIBI,

- CpIry xoHe Uity Ke3iHjaeri OepiKTiiK MIeKTepi ecenTeN/i;

- Cy eTiMIUTIriHIH MacCaJIbIK YIATICIH €CenTeIN/Il;

- IlopucTci3 KybIcChI3 KOJIeMili eCenTenai;

- ChIHay HOTHIKENIEPIH OHJIEIII TPAPHUKTEP TYPFBI3BUIIBI.

Ochl JKacalbIHFaH >KYMBICTapJbIH HOTKIKECIHE CYHEHE OTBIPBII IKOFaphl Camalibl
KEepPaMUKAaJIBIK KipIIIITep TOMEHET] TEXHUKAJIBIK TaJaTapra ColKec OO0Iyhl KEpeK e TaHbIIIbI.
CrIFy Ke3ingeri 6epikrinik meri 200-250 krc/m? apansiFbiaaa 60yl kepek. bepikTikTi cumarray
ke3inge OepikTik mopexecine (M300, M250, M200 sxone T.06.) OaiimanpicTel «M» opriMeH
oenrineiiai. Kypbuiblc Ke3iHIe OCHl MIaMajiapibl €CKEpreH, sSFHM 2-3 Ka0aTThl KOTTEIKACP/Ii
Kajaras ke3zie M250 mapkiciH KongaHyFa 00J1aibl, ajl ke KabaTTsl yitnepai canranga M300 sxone
OJlaH J1a >KOFaphl MapkKinepAl Koiaaany kepek. KipmimTig oprama TeiFb3AbEsl 1600-2000 Kr/M°
O6omybl kepek. KepaMukanblK KIpHIIITIH CyFa TO3IMIUII CHUIMKATTBIK KIpIIIIKE KaparaHia
JKOFaphl EKEHITH ecTe cakray kepek. COHIBIKTaH >Kalmbliail KOJNJaHy Ke3iHJEe CHIMKATTHIK
KIpIIIITep KepaMMUKaJIbIK KIPHIIIKE CyFa TO3IMAUIK JKarblHAaH >koi Oepenal. Kypbuibic
MaTepuaiapAblH IIIHAEe KepaMUKAIIBIK KipIill SKOJIOTUSIIBIK Ta3a OHIM 0ombin Kenei. bactanksl
MOJIIMETTEP/I1 J)KOHE as3Fa TO3IMAUIITIH aHBIKTaY HOTHKECIH ChIHAY KypHAJIbIHA CHT13€/1.
Konnanbiiran onebuerrep:

1. Kanbibexo JXK.K. Kepamukanblk KypbulbIC MaTepuangap TexHoJorusicel. OKy Kypajibl —
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KBIBMET CAITACBIH BACKAPY K9HE OHBIH HEI'I3I'I MOCEJIEJIEPIH CAITA
MEHE/KMEHTI OAICTEPIMEH HHIEINY

Maynenosa H.V.
Oun- @apabu areiHaarel Kaz¥y, AnmaTsl
Foumeivu sxerexi: ¢.-m.F.K., lannsioaea A.K

TexHUKaNBIK KBI3MET KOpPCETY CalachlHAAFbl KILITipiM KOCIMOPBIHAAD ©3ACpiHiH
KBI3METIH YIUBIMIACTHIPY OapbICHIHA, TYTHIHYIIIBLIAPMEH )KYMBIC 1CTeY Ke31H/1e, OHIMHIH carachlH
Oaranayzia KoHE KaMTaMachl3 €TyJe HaKThl cajaiblK epekinenikrepre ue. [1] Byn epekuernik,
TYTBHIHYIIBIIAPJBIH  KbI3MET KOpceTy YIepiciHe, KbI3MET camachlH Oackapy IMpoleciHe
KaHaratTanOaybpiHa ceben Oonbin TaObutaabl. KimmiripiM KocimopbsIHAApABIH OacHIbUIapbl MEH
MEHeJDKEpIIepl OW1 yaepicTi Ky#em Typae Kyprizoeiiai, sFau Oacuibuiap emMec, KbI3METKepIiep
JKYMBIC HOTHDKECIHIH carachlHa jkayanTel Oonaapl. Ochluaiiiia, cama camachIHAAFbl KIMITipiM
KOCIMOPBIHAAPABIH HETi3ri Maceneci, cana MeHemkMmenTi xkyiecin (CMX) ic xy3iHae xysere
aceIpy OapBICBIHAA KACITOPBIH OaCIIbUTAPBIHBIH JKayarKePIILTri MEH JTaibIHBIFBIHBIH 00IMaybl
0o0J1bIn TaOBLIABI. JlereHMeH, KiITripiM KOCIOPBIHAAPIbIH KbI3MET Callachl CajJachlHIaFbl HAKThI
mocenenepin, CMIXK- HiH KaFuJaIapbiH, 9ICTePiH KOJJaHy apKbLIbI IICITyTe O0Iabl.

KbI3MeT canacblH MEHEKMEHT S/TICIMEH IIeNTy:

1. Cana Oackapy XKyWeciHiH MPUHIIIIH SHTi3Y;

2. bacuibinapipiH KecOAIIBUIBIFBIH apTTHIPY;

3. KpI3MeTkepep/ai camanbl )KYMBIC ICTeYTe TapTy;

4, [IpomecTi Taci;

S. Hazapapl TyThIHYLIBIFA OaFnapiay;

KinriripiM KocimopseIHIapABIH KbI3MET carachl cajlaChIHAAaFbI calla MEHEDKMEHT )KYHECIHIH HeTi3T1

MIHJIETI:

1. Camna canacslHIaFbl Ka3ipri Mocesnenepi Tajujay, ojJapAblH IIeniyiHe 0acbIMABUIBIK OepyIiH

TyOeTelsi MoceseNiepiH aHbIKTaY JKOHE aKayJIapblH aJbIH-aTy [IapaiapbiH d31pJiey;

2. CMXK-iH icke achlpy/IbIH MYMKIH OOJIaTBIH OaFbITTaphbl OOMBIHINA KOCITOPBIH OACIIBIIBIFBIHA

YCBIHBIMIAP Oepy;

Kopeitbiapinail kesncek, CMJK-HiIH Heri3ri oficTepiH, MIHAETTEPiH KICIMOPBIH OacHIbLIapbl

OpBIHJIay apKbUIbl, KOCIMOPBIHAAPAAFbl HETI3I1 MaceleNepal LIS, KOCIIOPhIHHBIH Oocekere

KaOlIeTTUTIriH apTThipa anambi3. CoHIai- aK, camaibl OHIMALUTIKTI )KOFaphlIaTy MYMKIHIITiHE e

0onambI3.
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SHEPTOMEHE)KMEHT ) KYWUECIH KAJIBIIITACTBIPY MAKCATBIHJIAFBI
KA3AKCTAHHBIH S9HEPTUS PECYPCTAPBIH TYTBIHY IbIH
CTATUCTHUKAJIBIK )KYHECI

Mycaxan A.
On-Dapabu aTeiaaarel Kaz¥'V, AnMathl Kajaacel
Fouteimu sxerexmai: PhD, ara okpiTymisr Ocnianosa I11.C.

KazakcTanHbIH OapiIbIK cajanapbliHaa YHEPTUS YHEMJICY KOHE SHEPTUsl THIMJIUTIKTI KOTepy
Ka3ipri yakbITTa SJHEPTeTHKAIBIK, SKOJIOTHSUIBIK KOHE IKOHOMHKAJIBIK CHUSKTBI ©3€KT1 CypaKTapIbl
HIenIyre MYMKIHAIK OepeTiH MaHbI3ael Mocene Oonbill oThip. KP «OHeprus yHemzaey xoHe
SHEPIus TUIMAUIIKTI KOTepy Typajbl» 3aHbIHA COWKEC IHEPTEeTHKANIBIK PEeCcypcTapabl THIMIL
KOJIJIaHY IbIH YKOHOMHUKAJIBIK, SKOJOTHSUIBIK KOHE KOFaMIbIK apTHIKIIBLUIBIKTAPbIHBIH HACUXATBhI,
DHEPTHUs YHEMJICY )KOHE SHEPTHs THIMAUTIKTI KOTEpY CaJlaChIHAA dJIEYMETTIK Oi1iM Oepy JeHrenin
KOTEpY MEMJICKETTIK pPeTTeyiH HEeri3ri OarbITTapbl OOJNbIN TaObUIAbl. DHEPrUs YHEMACYAIH
HET13T1 MaKcaThl TYPaKThl 9KOHOMUKAJIBIK JaMy KOHE OMip CYpy calmachlH YAalbl dKaKCapTy jKOHE
Taza KOpIIaFaH OpTaHbl CaKTay Ke3iHAEe DHEPreTUKANBIK pPEeCcypcTapAblH KeUIeHAl THIMI1
nailananblTy CTPATETHCHIH JKYy3ere achlpy O0ibIn Tadbutasl. JKoHe OYTiHTI KYHI epeKine pei
SHEPrusl YHEMJIEy HacuXaThl CYpaKTapblHa OaFrbITTalIFaH, OUTKEH] aaMIap/IblH aKIapaTThUIbIFbL,
DHEPTUs YHEMJEYIiH JKOFapbl MOJEHHETI KONl JKaFjaija HHEPreTHUKAIBIK pecypcTap/bl
KOJIJIaHY IbIH TUIMIUTITIHIH JCHIeHiH aHbIKTalIbl.

Mpicanbl, ['epMaHusSMEH SKCIOPTTAJATBIH DJHEPTHs TachIMAIJAyIIBUIAPABIH  YJIeci
mramamen 80%-abl Kypaiinbl, ra3 OOWbIHIIA TOyelnauTiKk eTe xorapbl - 84% on Peceiinen,
Hopeerusnan, ['omnmanausgan okenminemi. COHBIMEH KaTap Tas3fa oHE Oacka Ja dSHEprus
TachIMaJIaylibUIapFa JIeTeH OaraHblH TYPaKThl ©CiMi OakbUlaHyda - Tra3[blH Oarachl COHFBI
TYTHIHYIIBI YIIiH COHFBI OipHEIIe )KbuIaa eKi eceneit aepiik octi [1].

Kazipri yakpiTTa 3Heprus yHemaey cypakrapblH Kaszakctan PecnyOnukachIHbIH ic
JKY31HJ1€ OapIIBbIK HET13T1 CTpaTerusuIbIK KY>KaTTapbIMeH Ko3raiel: Kazakcran PecryOnrukachIHBIH
2007-2024 xputnapaa TYpakThl JaMyblHa ayblcy KoHuemnuuscel; Kazakcran PecryOnukachiHbIH
2003-2015 xpoymapaa WHAYCTPUALIBI - WHHOBAINMSUIBIK JaMy CTpPaTeTHsCHl; EJ0achIHBIH
Kazakcran xankpiHa 2006 keuiaslH  Haypbi3biHAa JKonaaybslHaa KepceTiireH KazakcTaHHBIH
anemjeri Oacekere KaOUIeTTI ey enAiH KaTapblHa Kipy crpateruschl; 2020 KbUiFa AeHiHri
TYpPFbIH- KOMMYHAJJBIK MOJEpPHM3ALMSAHBIH cajanblk Oarmapinamacsl; «Ka3zakcranuelH 30
KOPIOPAaTUBTIK KelOacubliapbl» Oarnapiamacsl, Kazakcran PecnyOnukacblHbIH 0Oacka 1a
MEMJIEKETTIK KY>KaTTaphl.

Kywmsicta «Koka-kona Anmatel bortaepe» JKIIC BK koMnaHusichl MbICaJIbIHAA SHEPTUs
pecypcTapblH TYThIHYFa CTaTUCTUKAJIBIK Tanaay kyprizinai. Koka-Kona — Oy onemMHiH KenTereH
enJiepinze, cConbiIMeHH KaTtap Kazakctanna ga 3 OM3HECIH )KYpri3e OTBIPBII, ©31H YITTHIK OU3HEC
KaTeropusAChIHA JKAaTKbI3aThIH *ahaHbIK koMnaHus. JKyMbic 6apbIChIHAA YHBIMHBIH MOHUTOPUHT
’KOHE OHBIH SHEPrusl THIMAUIITIH 6JIIey YIIIH bIHFaiIbl SHEepPrus TUIMAUIITIHIH UHAUKATOPbIHA
Tanjgay, OSHEPreTHKAJIbIK Tajlay, KOMIPKBIIIKbUT Ta3blHbIH KaJABIKTAPbIH  KBICKApTY/IbI
BIHTAJIAH/BIPYFa OaFBITTANIFAH HIBIFAPYJIAPMEH CayNachlHA, JKaHAPTHUIATHIH DHEPTUsS KO3IepiH
KOJIJaHYFa KOMIAHMSIHBIH DJIEKTP SHEPrHsChIH OeliMIeyll bIHTAJaHIbIpyFa OarbITTaJIFaH
«OKachll» cepTHU(QUKATTap >KYHeci, SHEpPreTHUKaJblK pecypcTap MEH MapHUKTI Ta3fapiblH
HIBIFAPBUTYBIH KbICKApTYFa YMTBUIYABI KOCATBIH «aK» CepTH(HKATTap >KyHelepiHe Tanjgay
KYPTi3UIIL.

OnebuerTep:
1. AnronoB O.b. DHeprocOepexenue, 3HEProdPPeKTUBHOCTb U IHEPrOMEHEIKMEHT B
Kazaxcrane. — Camu3znar, 2014. — 69 c.
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FEATURES OF THE INCREASING ENERGY EFFICIENCY THE
GEOLOGICAL EXPLORATION WORKS

Omarova Zhansaya, Tutor of SU
Turtayeva Asselya, Assistant of AUES
Scientific head: Uskembayeva B.O., c.t.s.

Modern conditions of economic development predetermine a new approach to the issues
of assessing the effectiveness of geological exploration, one of the main components of which are
the energy supply systems used.

An economically justified choice of a variant of the power supply system for geological
exploration in each specific case has always been an important task, and today, in the conditions
of the disruption of production ties, the shortage of energy resources, the sharp rise in prices for
energy carriers, its relevance has multiplied.

The solution of this problem should be based first of all on taking into account the specific
features of energy supply for geological exploration works, both general and sectoral, and related
to the transition of our state from the socialist (planned) model of the economy to market relations.

The general features of power supply for geological exploration are characterized by the
remoteness of objects from the state energy system, the diversity of mining and geological and
technical and economic conditions, the territorial dispersal of consumers, complex transport and
climatic conditions, dramatic changes in the scale of energy consumption due to the stage and
seasonality of work [1].

All these features predetermine:

e A wide variety of possible power supply options that differ widely in their costs;

e Need for local energy production;

e The need for a transition from one power supply system to another, depending on the
scale and stage of the work being done.

Features of production of geological exploration, in general, and in modern conditions in
particular, the change of the social formation and the strategy of the country's energy
development, the increase in the level of various achievements in the issues of energy supply to
technological consumers predetermines the need to concentrate research on the energy supply of
geological exploration in such important areas as:

- Optimization of complex power supply for geological prospecting facilities;

- justification of the field of use of local energy sources in modern conditions;

- energy saving based on the use of secondary and renewable energy resources;

- improvement of energy technology complexes in terms of reducing energy costs [2].

To solve this problem, it is necessary to analyze the influence of each of the parameters on
the final result of costs, assessing their significance and simplifying the calculated dependencies,
and developing a method of engineering calculation to justify the optimal variant of power supply
at a minimum cost in specific conditions.

Second important technical and economic problem requiring its decision, justified feature
of exploration associated with geographically dispersed sites and the need to have a large number
of distribution lines and, consequently, the high cost of their maintenance, and significant amounts
of wire.

References
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AHAJIN3 3APYBEKHBIX CTAHJIAPTOB HA CTATUCTHYECKHUE METO/IbI
B MEHE/UKMEHTE ITPOU3BOJUTEJIBHOCTHU NPOIECCOB VIAA PASPABOTKHA
N BHEJAPEHUSA B COOTBETCTBUHU C 3BAKOHOJATEJIBCTBOM PK

Coken T.M., KazHY umenn anb-®apabu, AnMartbl
Hayunsrii pykoBoautens: qokrop PHD Cokomnog J1.1O.

B centa6pe 2016 roga B KoMuTeT 1m0 TEXHUYEKOMY PETYIMPOBAHHIO M METPOJIOTHH
(KTPM) npu MunucrtepctBe 1o uHBecTuiuii u pa3Butuio Pecnyonuku Kazaxcran (MUP PK)
MOCTYITUJIO MPEIOKeHUE Ha pa3paboTky HarmuoHanbHoro cranmapra CT PK «Cratuctudeckue
METO/Ibl B YIIpaBJIEHUHU MpolieccaMu. BocripousBoaumocts u npurogHocts. Yacte 1. OcHOBHBIE
npuHUMIb. OCHOBOM A pa3paOOTKU JAHHOTO MPOEKTa SBJSETCS IUIaH TOCYJapCTBEHHOM
crangaptu3anuu Ha 2016 roa, ¢ 1ENbl0  YCTAHOBJICHHUS OCHOBHBIX IPUHIIMIIOB aHAIM3a
BOCIPOU3BOAMMOCTH U MPUTOJHOCTH MPOU3BOJCTBEHHBIX MpoieccoB. HopmatuBHo# 0a3oi 1is
HOBOro craHmapra sBisgercs cragmaapt ISO 222514-1:2014 «CraTuCTHYECKHE METOIbI B
yhnpaBieHUH Tmpoueccamu. BocmpousBoaumocts U npurogHoctb. Yacte 1. OcHOBHBbIE
MPUHITUIIBL ).

KonkypeHTociocoOHOCTh 110001 OpraHU3allK ONPEAESeTCS KaueCTBOM €€ MPOIIECCOB.
Heo6xoanmo 3HaTh, Kak Iporecchl (GYHKIMOHUPYIOT B HACTOAIIEE BPEMsI, UX PE3YIbTAThl MOTYT
OILICHUBATHCS C TTOMOIIBIO PA3IMYHBIX MMOKa3aTele KauecTBa, TAKMX KaK MPOU3BOJUTENHHOCTD,
CTOMMOCTB, BpeMsI [TUKJIa, HaJIe)KHOCTh, U T.JI., U OPraHU3aIus Toraa OyAeT UMETh KOHKYPEHTHOE
NpPEeUMYIIECTBO, KOT/a OSTH TIOKa3aTeld CTa0WIbHBI BO BpPEMEHH M OTBEYAIOT BCEM
YCTAaHOBIIEHHBIM TpeOoBanusaM. llog cTaOMIBHOCTBIO Tpolecca IMOHMMAIOT €ro CBOHCTBO
oOecreunBaTh MOCTOSHCTBO 3aKOHA paclpeiesieHus] BEpPOSITHOCTEH ero napameTpoB B TEUEHUE
OTIpPENIeJICHHOT0 BpeMEHU. TOYHOCTh TMporecca — €ro CBOMCTBO oOOecredynBaTh OIU30CTh
JNEHCTBUTENBHBIX U 33/IaHHBIX 3HAUEHUH MOKa3aTelel KauecTBa, XapaKTePU3YIOIINX pe3ylbTar
npouecca. [loxg aelicTBUeM pa3iaMyYHBIX (PAKTOPOB 3HAUYEHUS O3TUX XapPaKTEPUCTUK MOTYT
U3MEHATHCA BO BpeMeHU. [103ToMy i1t NpUHSATHS TPAaBUIIbHBIX YIIPABIEHYECKUX PEIICHUN BaXKHO
HE TOJBKO 3HaTb, HO W IPOTHO3MPOBATh Ha Oyayllee CIOCOOHOCTh MPOLIECCOB MONYyYaTh
pe3yNbTaT, YIOBIETBOPSIONIUI TpeOOBaHUSAM CaMOil OpraHu3alluy Ui ee morpedureneii. U ogun
U3 TPOJIYKTUBHBIX METOJOB YIPABJIEHUS MPOLIECCAMH PACCMATPUBACTCS CTATUCTUYECKOE
ynpasienue mporeccamu (SPC, Statistical process control). Ha ocHoBe ucnonb3oBaHus
KOHTPOJIBHBIX KapT, MPUYUHHO-CIEICTBEHHON AWarpaMMbl, nuarpammbl llapeto u uHIEKCOB
BocriponsBoauMocTu. SPC o0ecrieunBaeT BO3MOXKHOCTb OCYILIECTBICHHsS KOHTPOJS Ha Oosee
paHHUX »JTamax mpouecca, WACHTU(GUUUPYET NPUYUHHO-CIEACTBEHHbIE OTHOUIEHHH MEXIy
napameTpamMu rOTOBOM MPOAYKIIMH.

Takum oOpa3om, HcciaenoBaHUS B 3TOM 00JIaCTM MOCTYXaT OCHOBOM HOPMAaTHBHO-
nmpaBoBOi 0a3oi B o0macTu ympaBieHus mpoleccamu. [IpiMeHeHne HOBEWIIMX CTaHAApTOB B
JaHHOW 00JIaCTH PEIIUT TIIaBHYIO 33/1a4y - YIy4YlIeHHe BO3MOXKHOCTH IpoIiecca.

Hcnonp3oBanHas auTepaTtypa:

1. P 50.1.087-2013 «Cratuctuueckue wmeroabl. Ilpumepsl mnpumenenus. Yactp 8.
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2. 1SO  222514-1:2014  «CratucTudeckue MeETOABl B  YIOPaBICHUH  IPOILIECCAMHU.
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OIIEHUBAHUME HEONPEJIEJEHHOCTH U3MEPEHU KO®EUHA B YASAX
XPOMATOI'PAOUYECKUM METOJOM

Capraii A., AnumkanoBa M. KasHY umenu anp-®apabu, AnMatbl
HayuHblii pykoBOMTEINB: K.X.H., 1okTOp PhD Anumxanosa M.b.

Yaii - 370 HAMTOK M3 00paboTanHoro nucta pacterus (mat. Camellia sinensis). SIsnsercs
BTOPBIM 110 IONYJSPHOCTH HAIUTKOM B MHpE IIOCIE€ BOJBI. EjXKEerogHo o00OpoT YalHOMI
MIPOMBIIIUICHHOCTH cOcCTaBiisieT mopsiaka 10 mupa moswtapoB. Yali mblOT Bce, HAUMHAS C CaMOTO
panHero Bo3pacta.[4]

Kazaxcran 3anmmaer 10-¢ MecTO B CIHCKE CTpaH IO KOJHMYECTBY YIHOTPEOJICHUS dYasl.
Cpennee mortpebaeHue cocraBiser 1,54 kr na aymy Hacenenus. Ceromus 99% HaceneHuUs
Kazaxcrtana mper 4all KaXIblii JI€Hb, NPUYEM IIOJIOBHHA JTHX JIIOJEH MpU3HAETCS, YTO
ynotpeOiseT Oojiee YEThIPEX YallleK ATOro HamumTka B JieHb. OCHOBHOE KOJHYECTBO 4Yas B
Kazaxcran nocrymaer u3 Uuauu, llpu-Jlankun u Kutas, Ho B cTpaHe paboTaroT COOCTBEHHBIC
yaepa3BecoyHble (haOpHMKH, BBIJAIOIINE KAYSCTBEHHYID M BeCbMa IPHUEMIIEMYIO IO IICHE
npoaykiuu. Ho HeMHoOrme oaM 3HAIT O COCTaBe, KIacCH(HUKAIMH, IMOJIC3HBIX M BPEIHBIX
cBoiicTBax yas. PazButue yaitHoi otpaciu TpedyeT BHeApeHus MexayHapoaHbix 'OCToB, Takux
kak ['OCT ISO 10727-2013, 'OCT 32573-2013, HeoOxoauMbIe ISl YCTAHOBJICHHUS KaueCcTBa 4yasi
B Kazaxcrane.[1],[2],[3] CornacHo kuTaiickoii KiaccuduKamuu, CyecTByeT MIeCTh COPTOB Yasi:
3eTICHBIN, OCIbI, KENTHIH, YIyH WX OUPIO30BBIA Yail, Iy3p WM TEMHBIN Yail U KpacHbIi yail. B
COCTaB TOTOBOT'O 4as BXOJST Pa3MYHbIC COCTUHEHHUS, 00YCIOBIMBAIOIINE €T0 apoMar, LBET U
TOHHU3UPYIOIINE CBOWCTBA: NyOounbHbIe ((peHonbHbIE) BemecTBa; kopenH 2-4 %; BUTaMuHsI - By,
P, PP, C; manTtokpuHOBasi KUCII0Ta; 3(pUpHBIE Macia; MUHEPAJIbHbIE BEIIECTBA (KA, KaJIbIIHA,
dbochop, marawmii u ap.).[7]

N3BecTHO, 4YTO CTUMyJIUpyroUlee JEHCTBHE 4Yasi BO MHOIOM  OIpPEAENsIeTCs
COJIEPKAIMMKCS B HEM METHIIKCAHTUHAMHU — MPEUMYIIECTBEHHO KOPEHMHOM U T€OOPOMHHOM.
UYame Bcero B yae OMpeACisioT KOPEHH, B TOM YHCIE B MPHUCYTCTBUU KATEXWHOB U JPYTHX
oM EHONIbHBIX coennHeHn. KodhenH cTuMynupyer cepeuHyro AeITeIbHOCTh, OJIarOnpHsITHO
BIUSET Ha paboTy TOYEK W CIHOCOOCTBYET HOPMAaJIbHOMY MHUIICBapeHUt0. [lOBBITIICHHOE
KOJIMYECTBO KO(PEeHMHa MOXET OKa3aTh M HeOIarompusTHOE BO3ACHCTBHE Ha OpraHU3M.
Onpenenuts cosepkanre KogpenHa B 4astx MOKHO XxpomaTorpaduueckum mMeto oM. OH sBiseTcs
3¢ (HEKTUBHBIM METOJIOM OMPE/ICICHUS COCTaBa KOpernHa, TaK KaK MPUHIMITHAIBHBIM OTIHYHEM
XpoMaTorpauueckux MeETOJO0B OT JPYTUX (U3UKO-XHMMHUSCKUX METOJOB aHAIM3a SIBJISCTCS
BO3MOJKHOCTh pa3JieJIiCHUs OJIM3KHUX IO CBOMcCTBaM BemiecTB. C MPUMEHEHHEM JaHHOTO METO]1a
HaMu ObLTa pa3zpaboTaHa «3elieHas» METOJUKA ONpe/eeHusT KopernHa B YasiX U OmNpeeiicHUe ee
METPOJIOTHUECKHX XapaKTEPUCTHK COTIIACHO MEXIyHAPOIHBIM TpeboBanusM.[5],[6]

Hcnonp3oBanHas auTepaTrypa:

1. TOCT ISO 10727-2013 Yaii u uaii pactBopuMblii. Omnpenenenue coaepxaHusi KoQeuHa.
Meton BbICOKO3(pdEKTUBHOM KUIKOCTHON XpoMmaTorpaduu

2. CTPKISO 3720-2012 Yaii yepusrii. Onpenenenue u ocHoBHbIE TpeboBanus (1SO 3720:2011,

IDT)

I'OCT 32573-2013 «Yaii uepHblil. TexHUUECKHUE YCIOBUS»

4. Fernandez P.L., Martin M.J., Gonzalez A.G., Pablos F. HPLC determination of catechins and

caffeine in tea. Differentiation of green, black and instant teas

http://www.eurolab.ru/hromatograficheskie_metody_analiza

6. http://www.sorpchrom.vsu.ru/articles/20100602.pdf
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CEPUSICBI iCE 3000 ATOM/IBIK-ABCOPBIHSIIBIK CIIEKTPOMETPJIEPIH
CEPTU®UKATTAYJA TYBIHJIAUTBHIH IPOBJEMAJIAP )KOHE LIELTY
"KOJIIAPBI

Carar T.
On-Dapabu aTeiHaarel Kazak YITTBIK YHUBEPCUTETI, AJIMaThI
Fruteivu sxerexmrici: Kyiikabaea A.A.

Ceprudukarraynbiy ~ Makcarbl  cepusicel  ICE 3000  aTroMabIK-aOCOpPOIUSIIBIK
CHEKTPOMETPIIEPIIH  OHAIPYIIIi bupMaHBIH TEXHUKAIBIK KykKarrapel MeH Kasakcran
Pecny0irKachIHBIH HOPMATHBTIK KY’KaTTapblHAAa KOPCETLITeH TalalTapFra CONKECTITiH TeKcepy,
TUIIH OeKiTy OO0JIBIN TaObLUIAbI.

CrnexTpomeTpsiep OHONOTHSIBIK 00BEKTLIEp, MEeTalAap MEH Kocnanap, TaMakK eHIMIEpi,
Kep KbIPTBICTaphl, TONbIpaK, MeHseneeB kecrecinaeri 70-ke KybIK XUMHSIBIK JJIEMEHTTEP
KYpaMBbIH 3epTTeyre apHanFan. Konganbic alilMarbl- SKOJIOTHSUIIBIK OaKblIay )KOHE OHEPKACIINTIH 9p
TYPJIi CaJIaCBIHAAFBI FBUIBIMHU-3€PTTEY 3€PTXaHAJIApPbl, 3aYBITTHIK )KOHE XUMUSUIBIK 3€pTXaHauap.
CriekTpomeTpiepMeH TeK apHailbl MeKeMe 3epTXaHallapblHAA dKYMBIC jKacabIHAbI.

3epTxanaja 3epTTey OapbIChIH/IA, KYPBUIFHI )KaHbIHA OpHATHUIFaH KommbioTepaeri SOLAR
OarmapiraMalIbIK KypaJibl apKbUIbI TOXiprOe skiprizineni. BK cekTpoMeTpaiH )KyMbICHIH OaKblIall,
OapIbIK TOXKIpUOE HOTHIKEC] JKOHIHETI aKnapaTThl KOpceTim oepeti.

CeiHamMana OIpIHIIIAEH: CIIEKTPOMETPAIH IMIKI KYPBLIBICH, MapKUPOBKACHI, rabapUTTI
eJIIeMIepi, Maccachl, TOK OTKI3riml OemiriHaeri HW3O0JSAIHMSAHBIH SJIEKTPIIK KeAeprici >KoHe
OepiKTUIIr TeKCcepial, eKIHIIIAEH: METPOJOTUSUIBIK CHUMATTaMachlH aly >KoHE Oakpliay;
YIIIHIIIIIEH: KOPEeK KO31HIH e3repy acepi TeKCepuIi; TOPTIHIIIIEH: TeMIlepaTypaHblH IIEKTI MoHi
TYPaKTBUIBIFBl OCEPIHIH SKCIUTyaTallusl MIapThIHA COMKECTIrl KOHE JIeé TachiMaijay KesiHje
JKOFaphl JKOHE TOMEHT1 TeMIIepaTypaja TYPaKTBUIBIFL, OCCIHIIIJEH: TPAaHCIOPTTHIK MIAWKATY
ocepuiepi Tekcepinal. Onmey peti yumr pet kyprizinal. Kaiftanama HoTHXKeci TeKcepyaiH COHFBI
HOTH>KecC1 00JbI TaObUIABL. TokipnOe HOTHKECT OOMBIHINA, aTaJIMBIII KYPBUIFBI OH HOTHXE Oep/Ii
MKOHE HOTHYKEC1 apHaiibl XaTTama peTiHe TOITHIPbUIIBI.

CeplHaMa Ky>KaTTaphbl, METpOJIOTHUIBIK HOTIOKeNepi KP 2.21-2007.”OnmeM KypannapeiHa
CBIHAK JKYPri3y *oHe THIIIH OeKiTy TopTiOi” cTaHAapThIHA CyHeHe OTBIPBII KYPIi3uii.

ANBIHFAaH TEXHUKAIBIK XOHE METPOJIOTHSUIBIK CHUIATTaMaliapbl, OJIIey ISJIIri, cama
KOPCeTKIIITEpl AYphIC Ka3bUIFAHJBIFbIHA COHWKeC OHAIpyHl (UPMaHbIH Ky)KaTTamaiaaphbl
Kazakcran  PecnyOnmukachlHBIH — TajanTapblHa  coiikec Jen  TaHbuinbl.  Kepceriiren
Ky)KaTTaMaMasap TONTaMachl CIEKTPOMETPMEH opi Kapal KYMBIC ICTEYre >KeTKITIKTI Aer
taHbULIbl. ColikeciHIe cepTudukar oepiyii.

CeiHama HoTHXecl OoifbiHIIA apHaiibl komuccus wmemrimimMen cepuscsl 1CE 3000
aTOMJIBIK-a0COPOLIMSUTBIK ~ CIIEKTPOMETPJIEpIHIH TUMIH Oekity oHe KP emmem Oipiirin
KaMTaMachI3 €Ty/AiH MEMJIEKETTIK )KYHECiHIH peecTpiHe TipKeIi.

Onebuer:

1. KP 2.21-2007.”OnmieM KypainapblHa CBIHAK JXYPri3y JXoHE THIIIH OeKkity TopTioi”
CTaHJapThI

2. ICE 3000 atommpik-abcopOuusiibik crekrpometpiepidid  «Thermo Fisher Scientificy
OHIIPYILi-(pUPMACBIHBIH TEXHUKAJIBIK KYXKaTTapbl

3. Texuukanslk pertey Typaibl: KP 3ansl — Actana, 2004. 9 kapamanarsr Ne 603 Kaynbichl.
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AHBIKTAJIMAFAH/IBIK OJTIIEMIHIH CAPATITAMAJIBIK BAFAJIAY
SQJICTEPIH KOJIJIAHY

TypraeBa O.C. — accucteHT AYOC (AIMaTUHCKUI YHUBEPCUTET SHEPTETUKU U CBSI3M),
Owmaposa XK.b. — terorop KasHUTY nmenu Carnaesa.
Fornovimu orcemexwi: Yekembaesa b.0O., AYIC-n m.2.x.

Kazipri Tanna aHpIKTaaIMaraHIbIK ©JIIeMiH Oaralayia yII HETi3ri 9MiCTep/i KOJJIaHyFa
OoJIaIbl;

1. AHBIKTaIMaraHABIKTHIH Tapany 3aHsl GUM — Moxensaey auici;

2. Monte-Kapno monensaey oxici (GUM-re 1 — mi KockimIna);,

3. Toxipubeinmiyik >XoHE ToXKipHOeapaiblK 3epTTEYNepAe KOJAAHBUIATHIH —OJIIIey
OMICTEpiHE HETI3/CNITeH IMITUPHUKAIIBIK (CAHIIBIK) 9iCTe.

Mogenbaey aaici XpoMaTorpadusIIbIK capantaMaiarsl TOKipuOere acep eTeTiH maMainap
MEH OJIIICIIHETIH IaMaliap bl OaliJIaHBICTBIPATHIH OJIIICY MOJICIIHEH TYPaJIbl XKOHE CE3IMTAIIBIK
K03 PHUIIMEHTIHEH, OJIIEeNIHETIH MaMaHblH CTaHIAPTTHl aHBIKTAIMAFaHIbUIBIFBIHAH KYpaJFaH
YKOHE oCep €TETIH aMaHbIH CTAaHIAPTThI aHBIKTAIMaFaH IbIK eceOl Ke31H/Ie JKY3ere achIpbLIa/ibl.

AHBIKTaJIMaFaHIBIK OaFajaybIHBIH OJIIICY HOTHIKECI KOHE OHBIH aHBIKTaIMaFaHIbLIBIFbI
TypaJibl MOJIIMETTEP TOMEH]IE KOPCETIITEH.

bacrankel mamanap: Xi MoHi, U(Xi) CTaHZApTThl aHBIKTAJIMaraHAbIK, ci = (Oy/OXi)
ce3iMTaIABUIBIK mapaMeTpi, ui(y) = CiU(Xi) aHBIKTalIMaraH/IbIK YJIECi.

Omiey HoTmKeci: Y MoHI, U(y) cTaHaapTThl aHBIKTaJIMaraHAbIK (KOCHIHIBI), K KamTy
napamerpi, U(y) = k'u(y) anbIKTanMaraHIbIK KEHIITI.

Ke3 kenren »xana enmeynep yiriH U(Y) CTaHIapTThl aHBIKTaIMaFaHIbIK (KOCBIHIIbI) COJI
OJIIIIEY/IiH Xi %aHe U(Xi) OacTamkpl MAJIIMETTEPi aITOPUTMIE €HY apKbUIbI albiHa 16l HoTrkeciH e
Yy sxoHe U(Y) albIHYBI IapT.

TemmepaTypaHblH ocepiHeH OONAThIH aHBIKTAJIMaraHABIK 3epTXaHaJarbl TemrepaTypa
20°C-tan N°C-ka neiiin e3repei Jer ecenTeiik.

CyMBIKTBIKTBIH KeJeM/i KeHEro JeHreli (00beMHOe paclIMpeHHe) IIbIHbIFa KaparaHja
HEFYpJIbIM YJIKEH OOJFaHIBIKTaH OipiHII Kypam/bl FaHa ecenke anaabl. CyJblH KeJleM/l KeHEero
nenreiiinin koaddurpenti 2,1x10-4 °C TeH, oHBIH mieKapachHbIH MoHI + (V X Q°C x 2,1x10-4)
7M° GOBITT KeJIeTi.

CraHgapTThl aHBIKTAIMAFAHIBIKTBl aTayjbl WHTEPBAIAAFbl MOHIH TIKOYPBIIITH OOy
BIKTUMAJTJIBIFBI OOJKAMBIHAH IIIBIFApa OTBIPBITT €CETITCH]II.

O1e0neTTEp:

1. IlerpokoBckuit JI.®d. Teopus neonpenenennoctu [Tekct] : yue6. s By3os / J[.D.
[TerpokoBckuii, A.C. EcumoB.- M. : Beiciias mkona, 2001. — 205 6.

2. Ounr I'.MHcTpyMeHTalIbHBIE METO/IbI XUMHUecKkoro aHanu3a / Ilep. ¢ anrn. M.: Mup,
2009.- 4686.

3. 14. T'epcunu. I'.T. DkcTpakunoHHas xuMuieckas xpomatorpagus. — Mockaa: 2008. —
627 0.

4. Ckyr /1., ¥Yact 1. OcnoBsl xpomatorpaduu. CtangaptHsle HHCTpyKuH / Iep. ¢ aHr.
B 2 1. M.: Mup, 2009.-452 6.
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KAJTUBPJIEY IIH JKAHA CTAHJAPTTAPBI - HOHJAP MUKPOJIEHT EAIHJETT
EPITIHALIEP JKYHECI

TypraeBa O.C. — accucreHT AYDC (ANMaTUHCKUNA YHUBEPCUTET YSHEPTETUKH U CBSI3H),
Owmaposa XK.b. — terorop KasHUTY nmenu Carnaesa.
Freuteimu xetekmai: YckemOaesa 5.0O., AYOC-H T.F.K.

Hano¢u3nka MeH XuMUsI1a HAKThI HOTHOKETIEPl ally YIIiH 3epTXaHa/ia KOJIJaHbUIAThIH Ke3
KEJIT'eH aHAJIMTUKAJIBIK acrall KajauOpiiey MEeH Ipaayupliey MpolecTepiHeH oTyl KaxeT. OHipic
3epT3aHajiapblHAa OKMi [aiianaHpUiaTeiH - Xpomarorpadrapasl  KamuOpieynae —IIeTeNIiK
cTaHaapTTap Kojaanbuiagasl. Colikec CTaHAAPTTHl TaHJAy YIIIH XpoMaTorpadThiH (YHKIHICHIHA
0aliaHbICTBl OHBIH KYMBIC jKacay IUara3oHbl MEH 3€pTTENETiH MOHIAP KYPBUIBICHI eCKepilyi
KakeT. TeMeH MoJieKyna JSHICHITIIK capanTamanap/ia koOiHe bIHFAHIbl KATHOPAHT OOJIBIN IE3Ui
vonuai Koupaueuiagsl. HMompany mitwkecinge Cs(CsDn®  xone (CsDal™ tumreri monmap
KanbinTacaapl. byHnai xxarmaiina 2 k/la quanasonra AeHiHT1 KaTMOpIey TOYeIAUTITH TYPFI3yFa
Oonaxpl. MyHIali KaIMOPAaHTTHIH apTHIKIIBUIBIFBI OOJIBIN €3 MEH WO Oip TaOUFH U30TOITaH
TYpPATBIHIIBIFBI, COHBIMEH KaTap, aTayjbl KJacTepliep IIBIFBIChIHA JKIHIIIKE IIBIHIAPMEH
CUTIATTAJIFaH CUTHAIIIAp XKibepei.

JKoeaper monexyna oeweetiinoezi kanubpaeyoi akybl3 CTaHAApTTapblHA call Kyprizeni.
KanuOprney HoTHKeciHAe albIHFaH aKybI3/Iap TYpaKTalFaH IIbIHANBI CUTHAIIAPIBl Oepyi Kepek.
Xpomarorpad 3MEeKTPOABIHAAFEI KEIIITy YaKbIThI )KOHE KEPHEY MOHIH ©3repTeTiH 00JcaK, KaKeT
JMaTa30HIaFel JKOFAphl PYKCAT €Ty IIeriHe KOJI JKeTKi3eMi3. AJBIHFaH KEpHEY MOHJCpiHEH
3epTXaHaja COMKecC capanTamaiap Kyprizuie.

2 k/la ouanazonvina Oetlinei deneelioei Xxpomamozpaghmol Kaiuopey

BipiHm ke3ekTe aneToHIaFbl 1Ie3ui HOHUAIHIH epiTiHaiciH (10 mr/mi) xoHe Meepi - 20
mr/mut Matupunacki (DCTB, nutpanon) anamer3. Exinmnnige koiabara 5 MK MaTpuIiia epiTiHIICiH
JKOHE 2 MKJI 1Ie3Wi MOHUIHIH epiTiHiciH KysiMbI3. CapanTama 0apbIChIH/IA aJIbIHFaH KOCIAHbIH
1 MKJI MeJIIepiH TeceMre TaMIIBUIATHIN KysMbI3. Tecemeri Kocra ayajaa KypFaThUIbII, Macc-
CHEKTPOMETPIIIK JETeKTOpFa OpHANAaCThIpbUIaAbl. byl CcTaHmapT OH HOHAAp, AaHUOHAAP
capanTaMaibIK TaJgaManapaa KOJJaHbUIaIbl.

THonumemuimemaxpunam cmanoapmsina cai xpomamozpagmsl kaiubpiey

[TonuMeTunMeTakpuIaTTbIH AUCIIEPCUSUIBIK cTaHaapTTapsl (moauMMA) 2 - 30 k/la xoHe
OJlaH KeIl JMama3oHJa Macc-CIIEKTPOMETpAl  KanuOpieyne MaljanaHbUIBII  KeJesl.
[TommmepriepiiH chIHaMaIapbl KaTaH TalanTapra cail 00Tybl KaXeT:

1. Jlucnepcusichl KiHIIIKe XKoHE KOCIAchl3 00Tybl KEpeK;

2. CpiHaMaHBIH KYpaMBIHIAFbl MaKpOMOJICKYJIATApAbIH aKbIPFI TOOBI Oipfeil >koHe
oJIap/IblH TAaOMFU epeKIIeTiKTepi Oenrisi 00Tyl Kepek.

XpomatorpadTsl kanubpiaeyae 2 kJla mamacbiHaH Korapbl OOJIBII KEJIETIH IeHrelnepae
Macc-aHaJTM3aTOP/bIH pyKcaT €TEeTiH IIeriH eckepy Kepek. Xpomartorpad AeTeKTOPBIHAAFbI
epitinmi  kommentpamuscsl — 10° wmomb/m, Mmatpuma epitiagicinin  (DCTB, autpanomn)
KOHIEHTpausChl - 10 Mr/mi1 6011ybl Kepek, COHBIMEH KaTap areHTi (Hatpuil Tpudropaneratsi, 6
MT/MJT) HOHJIATYBI KaXKeT.

ATtaynbl cTaHgapTTap OH MOHJAp capanTaMachIHAAFel XpoMaTorpadrapasl Kamuopieye
KOJIJIaHBUIAThIH TANTBIPMANTBIH epITIHALIEPOOIBIT KeTe 1.

Oe0neTTEp:

5. OcHoBbl aHanutuyecko xumuu. [Ipaktuyeckoe pykoBoactBo / Ilom pen. HO.A.
3omoroBa. M.: Beicmi. mik., 2001.- 3916.

6. FOunr I'.MHcTpymMeHTalbHBIE METOIbI XUMHUYecKoro aHanu3a / Ilep. ¢ anrn. M.: Mup,
2009.- 4680.

7. 14. Mocksun JI.H., Hapunpsa JI.I. Mertoasl pa3aeneHuss U KOHIEHTPUPOBAHUS B
aganuTuueckoi xumud. JI.: Xumus, 2001. — 321 0

141



KOHKYPEHTOCIIOCOBHOCTB ITPUMEHEHUSA CMK

baiipambaeB A.M. KasHY umenu anp-®apabu, Anmatsl
Hayunsblii pykoBOaUTENb: K.X.H., 10LEHT baiimaxanos [".A.

B nHacrosimiee BpeMsi CyHIECTBYIOT JBa BUIA MEXKIYHAPOJIHBIX CTaHIAPTOB B 00JacTh
KauecTBa: CTaHJIapThI HAa MPOAYKIHIO (CrierudUKaIus IpoIyKIuy, crieliuUKaIys Mpou3BOICTB,
MOKa3aTeJIM KaueCTBa, CPEJICTBA U METOJIbI KOHTPOJIS U T.J1.) M CTaHIapThl 00eCIIeueHUsl KauecTBa,
CBSI3aHHBIE C TOCTaBHIMKOM. CTaHAapThl KadecTBa WrparoT (PyHIAMEHTAJIbHYIO pOJIb B
OTHOIICHUH KOHKPETHBIX CBS3CH MEXKIy IMOTPEOUTENIeM W IMPOU3BOJUTEIIEM, OHH SIBIISIFOTCS
GbyHIaMEHTOM JJI PEIISHUs] BOZHUKAIOMIUX MPOo0JIeM KadyecTBa. XOPOIINE MEPCIIEKTUBBI B 3TOM
HATPABIICHUU J1aeT KOHIICTIIHSI BCEOOIIETO YIPaBICHHUS KA9Y€CTBOM.

[IpuHIMIIHATBEHBIM  OTJIMYHMEM CO3[IaBaCMbIX Ha TNPEANPHUATHSIX CHCTEM KadecTBa,
ocHoBaHHBIX Ha crangaprax MCO 9000, oT cyuiecTBOBaBIIMX paHee, SBJISETCA HUX 4YeTKas
HAIPaBIEHHOCTD Ha yIOBJIETBOPEHUE KOHKPETHBIX 3apocoB notpedburens [1]. MexxayHnapoaHbiii
OTIBIT CO3JJaHUs U BHEAPECHUSI MEXKTYHAPOIHBIX CTAHIAPTOB MOKA3BIBAET, UTO, B IIEPBYIO OUYEPE/Ib,
OHM pa3palaThIBAINCh M TPUMEHSJIUCh B IEIAX OOECIeYeHUsT KayecTBa Ha dTarax
NPOCKTHUPOBAHHUS U MPOU3BOICTBA B BAKHEHIIINX OTPACIAX MPOMBIILIEHHOCTH [1].

Cucrema kauectBa onpegenena cranaapramu cemericrsa MCO 9000 kak MHCTPYMEHT AJis
YIpaBJICHUS U 00ECIIEUEHUs KaueCTBa MPOAYKIIMH Npeanpustus. OHa 0XBaThIBae€T OOJIBIIMHCTBO
METOJIOB M YCTAHOBUBILIUKCS TOPANOK B paboTe MPEeANpuUsiTHS, a TakKe pacmlpeielieHue u
MPaKTUYECKYI0 pean3alMi0 OTBETCTBEHHOCTH [Jisi OOCECIEYEeHHs KauecTBa MPOIYKIIWH,
TpeOyemoro motpeburenem. CraHmapThl OOpPENENsIOT TpeboBaHusS K  odopmIileHUIO
JIOKYMEHTAIIMX Ha CUCTEMY Ka4eCTBa U €€ OCHOBHBIE JIEMEHTHI (TI0JICUCTEMBI ), KOTOpast SIBJISETCS
HEOOXOUMBIM YCIIOBHEM CepTHU(UKALINN CUCTEMbI KayecTBa MOCTaBIIMKa [2].

Tak, yCTOHYMBOMY  TIIOCTOSSHHOMY  COOJIOACHHIO TpaB U OOECIICYCHHIO
YIOBJIETBOPEHHOCTH MOTpEeOUTENe B YaCTH IOJIYYCHUS Ka4eCTBEHHOW MPOAYKUUHU (YCIyT)
CIOCOOCTBYET CUCTEMA YMPABIICHUS KAYECTBOM, CO3/IaHHASI B COOTBETCTBUU C MEXKTYHAPOIHBIMU
cragaaptamu ISO cepun 9000. OGecnieueHnI0 HAEKHBIX YCIOBHM B YaCTH 3aIUTHI 3JJ0POBBS
COOCTBEHHOT0 MEpPCOHAa CIYKUT CUCTEMa MEHEPKMEHTa IpodeccuoHalbHON 0€3011acHOCTH B
COOTBETCTBUM € MexayHapoaubimMu  ctangapramu  OHSAS  18000. VYcmoBusa nans
MOCJIEIOBATEILHON W IICJICHANPABICHHON 3alllUThl OKpYKAIoIIeH Cpeapl OT HEraTUBHOTO
BO3JICHCTBUSA KOMIIAHMH CO3HAeT CHUCTEMa DKOJOTHYECKOI0 MEHEIKMEHTA B COOTBETCTBHH CO
cranaaptamu ISO 14000.

[IpuMmeHeHne cTaHAAPTOB CIIOCOOCTBYET YIYUIICHUIO KadyecTBa MPOIYKIIUH, TTOBBIIIICHUIO
YpOBHSI YHU(DHUKAMM W B3aUMO3aMEHSEMOCTH, PA3BUTHIO aBTOMATH3AlMH TPOU3BOJICTB U
MIPOIIECCOB, POCTY (D (PEKTUBHOCTU HKCIUTyaTAIlK M PEMOHTA U3JIENUNA U KOHCTPYKIHiA [3].

CIINCOKJIUTEPATYPBI

1. Konuk, H.B. Ocobennoctu ynpaiieHus kauecTBoM B cesibckoM xo3siiictse / H.B. Konuk, O.A.
['ony6enko, E.B. Makcumenko, B.A. KoHoBanoB // AKTyanbHBIE BOIIPOCHI HAYKH M TEXHHUKH:
COOopHUK Hay4YHBIX TPYAOB [0 UTOTaM MEXAYHApPOJHOW HAYyYHO-TIPAKTHYECKON KOH(pepeHIuH. -
CaparoB: IHHOBallMOHHBIN LIEHTP pa3BUTHUS 00pa3zoBaHus U HaykH, 2015.- c. 165.
2.0praau3anys 1 MPOeKTHPOBAHNE IPEANPUATHIA ToproBin: yueo. mocooue / H.B. Konuk. - M.
Anbda-M, 2009. - 301 c.

3. UCO 9001- 2015. Cucremsr MeHePKMEHTa KadecTBa. TpedoBanus. M., 2015. 25 c.
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TYPFBIH YWJIEPII dKOBAJIAYIbIH SHEPTUSI TUIMJILIIITTH APTTBIPY
TEXHOJIOI'MACBIH 3EPTTEY

Hypcetiit C.T.
onn- ®apabu areingarsl Kaz¥Yy, Anmarsl,
Feimeivu sxerexmri: goreHT m.a., Capuea A.K

Kazipri 3aman Tanmabbina kapaii LEED xyiieci MemileKeTTeri KypbUIbIC CajachbIHIAFbI
MEMJICKETTIK CTaHJAApTTapMEH OpPHATBUIFAH TajanTapabl anMacTeipMaiael, Oipak LEED
TaJIanTaphl carna OaranayblHBIH KETULAIPUIreH KpUTEpHi 00J1a OTHIPHII, KOFaphl )KOHE 3aMaHay!
CYpaHBICTap/bl KaHaraTTaHiablpa anaael neyre Oomamel. [1] Xackin crammaprrap OoiibiHIIa
TYPFBI3BUIATBIH FUMaparTap OipHelie TamanTapra cail kemyi Tuic. OnapablH Heri3riepi:
SHEPrusiHbl TUIMIII KyMmcay, cyabl YHeml naiganany, CO2 mblFapblHABUIAPBIH a3alTy JKOHE
FUMapar iIHIeT] KaKeTTl KIMMAaTThIH KaMbLTYHI.

¥ ATTBHIK «GKaChLI CTAHIAPT» - KAChLI 9KOHOMUKA MPUHIIMIITEPIH HET13re allFaH HaKThUIBIK
neH TuiMainik okyheci. byn crammapr ¥YneiopurtanusaelH BREEAM, AKUI-terH LEED,
I'epmanusaein DGBN  ceprudukarray xkyienepinid Herizinge Kazakcranra BIKIIaMIabIIT
JKacaJraH HYCKacChl.

Kazakcranma o3ipre Oipae O6ip rumapar LEED nHemece BREEAM cepTtudukarTapbia
anMarad. SIFHu OI31IiH eJ/ie «OKachUl KYPBUIBIC» KOK. «JKachul KYpBUIBICTHIHY JaMYBIHAAFbl €H
0acTbl Macese — CalbIHFaH TYPFbIH YiJIiH HeMece KEHCEHIH COHFbI KYHBIHBIH JKOFapbl OOIYBI.
KyHbIHBIH KOFapel OOJyblHAa OaiaHBICTBI - KYpPBUIBICKA KaKeTTI Marepuaijap MEH
KypbutFbiapabiy Eypona engepinen akenminyi. Con cebenti KYHBIHBIH TOMEHICYl YIIiH
MaTepHaiIap MeH KypbutFbuiap el Kazakcrania qaibiHiay MYMKIHIIUTIKTEPiH KapacThIPy KaxerT.
FumapatTein emipiik ke3eHi OapbICbIHAA KOpIaFraH opTara ocepii TeMeHaeTy. byn kpurepumae
ocepai TeOMEHACTYAiH OipHeme MYMKIHIIKTEpl TaHIayFa KapacThIPbUIAAbI, OJapAbIH Oipeyi
KYpBUIBIC MaTepHajiapblHa KaTbICThl 00iaibl. Kyphlablc MaTepuanapblHbIH canachl KOpliaraH
opTa MEH a/1aM Kayllci3airine Tikenew acep erexl. Cama MeH KayiIci3AiKTl KAMTaMachl3 €Ty YUIH
<«OKAChUI KYPBUIBIC» «OKAaChLI CTAaHAAPT» >KYMECIH TaMBITHII JKaIMail KOJI/IaHbICKA €HT13Y KayKeT.

Konnanbuiran opebuerrep TiziMi:

1. GL-008-009 «Building Products Using Recycled Materials» /Hong Kong Green Label Scheme,
2010.

2. LEED v4 for Building Design and Construction (updated April 5, 2016) // U.S. Green Building
Council, Washington DC, 2016.

3. K Bompocy 3(ppeKTHBHOCTH HOBBIX TEXHOJIOTMI PEKOHCTPYKIIMY 3AaHUN U coopyxeHuit / A.H
Acayn, I'.S1 3eitnueB, C.M AreeB, b.B JlaGymun // IlpombllieHHOE M T'paHXIAHCKOE
crpoutenbeTBo. 2009.- Ne 5. 55-56.
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ITAPU/K KEJIICIMIHE — ITAPACATTBI KO3KAPAC

Axancepuna T.A.
on-®dapabdbu arpiHgarsel Ka3zak YITTBIK YHUBEPCUTETI, AJIMATHI K.

Feumeivu sxerexmi: ¢.—M.F.K., qo1. Teneyos Fazus

[Mapmx KITMMATTHIK KeNiciMiH icke acklpy KasakcTaH yIniH MaHbI3AbI MIHACTTEPAIH Oipi.
[Tapmx kemiciMi 0a3zachlHIa <«OKAchll SYKOHOMHKAFa» KOIIy >KOJ KapTachlH d3ipJier, TaOWFu
pecypcrapapl THIMAI MaijaiaHy Moceseliepl JKyKTelareH OonatbiH. byn kemiciM  onmeMiik
KJIIMMATTBIH ©3TepyiHe allaHIaymbuIbIK OlnaipreH coH, bYY OacramachiMeH jKacaJiFaH CKEH.
Kazakcran oran 2016 *KbUTFbl 2 TaMbI3/1a KOJ KOW/IBL. Y CTIMI3IET1 )KBUIIBIH 5 Ka3aHbIH/IA KYIIIiHE
eHreH OyJ1 KemiciMi OYTiHT1 KYHI ayaFa IIbIFapaThiH JKbLTY HIbIFapblIbiMaapbl 60% acateid 86 en
parudukanusiarad. KemiciMHiH Herisri OarbIThl — skahaHIBIK OpTalia Temreparypa eciMiH 2
rpagycTaH TeMEHipeK neHreine ycray. On yIIiH MapHUKTIK ra3gapblH KOJaichl3 acepliepiH
a3aliTy JKoHEe KOMIPTEKTI Jamyibl TOMEHIETETIH «OKachlJl SKOHOMHUKara» KapKbl TapTy. bymap
Ka3ip OapbIHIIA OTKIp, ©3€KTI FalaMAbIK Macesesep OoNbIn OoThipFaHAbIKTaH, bYY OoFaH KarThbl
TAHJAYIIBUTBIK OUTAIpYAC.

Taburar MoceneciHe mapacaTThUIBIK Ke3Kapac TaHbITKaH 0i31iH  Ka3akcTanablk
OasHIamanbuIap 3aH Ko0ackl 00MBIHINA KaOBUIIAHFAIBI )KaTKAaH KY)KaTThIH MaHbBI3/IbUIBIFBIH aTaIl
eTe Kelir, KnmuMmar skeHinzaeri [lapmwk kemiciMmine coiikec O6apiblk KaTbicymibuiap 2020 sxpuiiaH
Oacram, op Oec XbUI CailblH ayara 3WUSHIBI IIBIFAPBIHABUIAPIBI a3alTy >KOHIHJET! e3[epiHiH
WITTBHIK MiHAETTEMENepiH KopceTyi THiC eKeHiH aiiTThl. Tankpuiayna mikip OUIgipreH ceHaropiaap
[Tapmwxk kemiciMi opTa koHE y3ak Mep3imii kenernekte «Kazakcran 2050» CrpaTeruscbl MeH
Kazakcran PecnyOnmKachIHBIH <«KAachbUD» SKOHOMHKAFa KOIy XOHIHJErl TYKbIPbIMIaMachl
CEeKUIII KOJIJAHBICTAaFbl CTPATETHSUIBIK KY)KAaTTap asiChIHAA iCKE aChIPBUIATHIHBIH aTal KOpPCETTI.
Ceiitin, patudukanusiay Typaibl 3aH OipaybI3jaH KaObUIIaH bl

Kasipri Tanna taburaTtka Tycill OTBIPFaH aybIPTHAJBIKTBIH J9pPEXKECl opacaH €KEeHJIrl
COHUIAJIBIK, OHBI KOpFayFa THICIHILIE IIYFBII KOHIUI OeniHOece, MYHBIH aKbIpbl anaTKa oKemlyl
MYMKiH. OWTKEH1 KOpILIaraH OPTaHbIH JIACTaHY ayKbIMbl XaJbIKTBIH JI€HCAYJIbIFbl MEH €HOEK
KaOieTiHe KaTep TOHIIpeTiHAeH Jopexere )KeTKEeHAIr aHbIK. PecryOnnka TeppuTOpHsCHIHIAFbI
OCBIH/Iall SKOJOTHSUIBIK amraT aiiMarbl OOJIBIN caHallaThIH >kepiepliH Oipi Apan eHipi, Cemeit
HOJUTOHbI, BaKOHBIP KOCMOJPOMBI kOHE YJIKEH OHJIPIC OpTalbIKTapblHAH IIBIKKAH 3USHIBI
3arTap — OYTiHIT KYHHIH OacTbl MacenenepiHiH Oipi. bapibiFbiMbi3 Oipiikre memy — O137iH,
Ka3aKCTaHABIKTapAbIH, 0aCThl MiHAETIMI3.

ITAVIAJIAHFAH SJIEBUETTEP TI3IMI
1. Mopozos I'.1., HoBuxos P.A. I'nobanbHas sxonornyeckas npodiaema. —M.: «MpbIciby,
1988.
2. Judpun U.M. CrangapTuszanus, METpoiorus u ceprupukamus: YueOHuk. — M.: FOpaiit-
Hznar, 2002.-296 c.
3. AumreicoaeB C.A., [xaiutayoekoB E.A., bubanor XK.P., Axuypun A.I'. Ouenka
3pPEKTUBHOCTH MpUMeHeHHs EBpomeickux CcTaHAapTOB Ha BpeIHbIE BBIOPOCHI OT
aBToMoOmbHOTO Tpancmopta B Kazaxcrane. KKKA Xabapmist N4 (53), 2008.
4. Maramm A., banxunu JI. Jlyaucrteie otomnenue.-M.: Crangaprt, 1985.-464.
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KA3AKCTAH PECIYBJINKACBIHIAFBI CEPTU®GHKATTAY JKYMBICTAPBIH
TAJIJIAY

AmanTaeBa A.E.
On-Qapabu arbinarsl Kazak ¥ITTHIK YHUBEPCHUTETI, 4 KypC CTYIEHTI
Feumeivu sxerexii: 3yias0yxaposa O.M.

Cana — 6oimKaM/Ipl HEMece MIAPTThl KAKETTUIIKTEP/l KaHaFaTTaHAbIpa alaThlH OHIMIHIH
HeMece KbI3METTIH CUIlaTTamMalapbl MEH KaCUETTEPiH1H KUBIHTHIFBL.

Anmatel Kanmackl OOWBIHIIA TEXHHKAIBIK pETTey JkoHe Merponorus Komwureri
JlemapTamMeHTIHIH cana MEHEDKMEHTI )KYHECIH Talgay YIiH cana OONbIHIIIA HYCKAYJIBIKTHI €HT13y
KETKITIKTI.

Cara MeHeIKMEHTI JKyHeCiH Tajayaa MbIHaIai AKYMBICTAp aTKapbUI/IbL:

- cara caylachIHJaFbl CasiCaTThl OHJIEY;

- caria caJlachIHJIaFbl MaKCaTTap bl aHBIKTAY;

- THIM/II YKBIMJIBIK KYPBUIBIMJIBI KYPACTBIPY;

- Taya3bIMJIBIK HYCKAYIIBIKTHI OHICY;

- )KYMBIC HYCKAYJIBIKTaPBIH OHJICY;

- carna OOMBIHIIIA HYCKAYJIBIKTHI OHCY JKOHE COMKECTIKTI pacTayFa JalbiHaay.

Ochl aTKapbUIFaH )KYMBICTBIH HOTHKECIH/IE:

- cama cajachlHAAFbl cascaTThl OHJACY HOTWIKECIHAE MEKeMe He YIIH KYMBIC
aTKapaThIHIBIFBIHA JKOHE Kala OapaThIHABIFBIH Oiei;

-cafa CajachblHAAFbl MaKcaTTapAbl AaHbIKTay HOTIDKECIHIE MEKeMe allFa KOWFaH
MaKcaTTapbIH KETIK MEHIepe/ii )KOHE eJIIIeyre MyMKIHAIr Tyabl;

-TUIMJII Y>KBIMBIK KYPBUIBIMHBIH HOTHXKECIHAE MEKeMeJlerl KbI3METKEpIIep apachIHaFbl
e3apa OaiilaHBIC OPHATBUIFAaH, ©3 KE3ETiHIE OJ MEKeMeNIe KOJAWibl paiibl KaJbIITACTHIPYFa
CENTITiH TUTI3EI1;

-JIaya3bIMJIBIK HYCKAYJBIKTHI OHICY HOTH)KECIHIE MEKEMeIeri KbI3METKEpJIep ©3/1€piHIH
KBI3METTEPiH, MIHJETTEPiH, KYKBIKTAPBIH Oie1i;

-)KYMBIC HYCKAYJIBIKTAPBIH OHJICY HOTH)KECIHJIE Jlaya3bIMIbl TYJIFAIapFa ©31HE KAThICTHI
JKYMBICTapibl ©3 YaKbITHICHIHAA KacayFa, camajibl jKacayFa oHe OaFbIT alyblHA MYMKIHIIK
Oepeni;

-caria OOWBIHIIIA HYCKAYJIBIKTHI OHJIEY JKOHE COMKECTIKTI pacTayFa JalbIHAAy
JKYMBICTapBIHBIH HOTHXKECIH]IE MEKEMEH1 THIM/II OacKapyFa *Karaaisap skacaaajsl.

Ocbl  OackapyAblH HOTIIKECIHIE MEKeMere TYTHIHYIIBUIAPABIH, KbI3BIFYIIBLUTBIK
TaHBITKAHIAPABIH CEHIMIUIITI apTaJIbl.

[Talinananran onedueTTep:

1. AunekceeB. B. Crannapt ISO 9001 peanuzoBars jerko// Meroabl MEHEI)KMEHTa KauecTBa.-
2005.-Ne2,- 52-53.

2. KonecnukoB A.A., Ko3un U.®., u ap. Beceobmuii MeHeIKMEHT KauecTBa. Y4eOHOoe mocodue

/ Tox o6meit pen. C.A. CrenmanoBa. — CII6.: M3n-Bo CIIOI'DTY «JIDTU», 2001. — 200 c.

OrapxoB A.A. Ynpasnenue opranuzanuei, - M.: 9kemo, 2006. — 512 c.

4. bynaxos B.A. IIpodeccuonanbHblif MOAX0/1 K CO3IaHUIO CUCTEM MEHEKMEHTa KadecTBa / B.
A. Bynaxos. // MenemxmenT ceroans. - 2008. - Ne 5. - C. 278-289.
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KSCIIOPBIHHBIH, CAITA MEHEJI)KMEHTI )KYUECIHIH JIEMEHTTEPIH
JAMBITY

Ocit H.H.
On-Qapabu arbiHnarsl Kazak YATTHIK YHUBEPCUTETI, AJIMaThl KJIaChl
FrimeiMu sxeTexii: X.F.K., aFa OKbITyIIbI balimaxanos F.A.

MeHepKMEHT Kyheci MacmTaOblHIa SKOHOMHKA acleKTiH JIeé YMBITHAraH >KOH, SIFHU
YHBIMHBIH 3KOHOMUKAJIBIK KbI3MET HOTHIKEJLIINT MEH OHIM LIbIFapy/bl canajbl ©HIM IIbIFapyFa
YKYMCaJIaThIH IBIFBIH MEH Carachl3 Tayap OHIipiCiHeH O0JIaThIH IIBIFBIH MOJIIIEPIMEH CATTBICTBIPY
apachIHAAFbI XKaJbl OallyIaHBICTBI ecKepy Kepek. KoraMIbplK TaMakTaHy KOCIIOpHBI YILIH Oy 1a
e3ekTi Oombin TabbpuIanel [1]. Camackl3 Taram IIbIFapy KOMITAHUSHBIH OeneiHe anlTapibIKai
HYKCaH KeNTipeai, COMKeCiHIIe, TYCEeTIH Maiiia Keyiemi Je a3asapl. MyHaH e3re camachl3 eHIM
OHJIIPICI JIE3/TIK KAP)KBUIBIK IIBIFEIHFA YPBIHIBIPAIHI.

KazakcTanabIk 5KOHOMHKA Ka31pTi JaFJapblc xKaraaibl oTaHbIK HapbIKTarsl CMOK sxymbic
ICTey mIapTTapblHa COMKEC OHBI KAJBINTACTBHIPYABIH KHUBIHIBIKTAPHIMEH YIITACTHIPFaH/IA cama
MEHE/DKMEHTI  JKYHECIHIH KYMOHCI3 ©3eKTUIriH Tycimipeni. EmiMi3zai  1miblFapbLiaThiH
TayapJap/bIH KOIIIUTir: 0aceKere mblIaMaii/Ibl, caliapblHa OJapAblH OHIIpiCiHE OTe KOl IIBIFbIH
ayMcanaabl. Ocel ceOenTi OTaHIBIK SKOHOMHUKAHBI JaF/apbiC KaFAalbIHAH IIBIFAPYbIH 0acTbl
IapThl — OHAIPUICTIH Tayapiap MeEH OHIMIEpIiH MEHIIKTI KyHbl OoifpiHIIA Oocekere
KaOUTETTLIITH TONBIFBIMEH KAJIBINITACTBIPA QJIaTBIH ©3€KTi, Opl THIMJII MEHEDKMEHT JKyHeciH
€HTi3Yy.

OHSAS 18001 cranmaprrapbl OoiibIHIIA cepTHUKATTAY — KociOM KayincCi3Oik IeH
KbI3METKEPJIEP/IiH ICHCAYIBIFBIH OacKapy JKyieciHe KaThICThI TalanTapJaH TYPaThIH CTAaHIAPTTap
cepuschl. ATanraH cepTudukar eHaipic OapbICHIHAA TYBIHAANTHIH TOyEKeNAepal OacKapyFa KoHe
KayinTi QakTopmapapl OakbpuIayFa, MYMKIH OOJATBIH amaTTapiblH aJbIH alyFa, OHIIPICTIK
OpBIHAYIIBLUIAP KAYIIH CeHUITyre, OHAIPIC IBIFBIHAAPBIH KEMITYre HUET OUIIIpeTiH yilbiMIapra
aca Kaxer.

DOKOHOMUKAJIBIK JaFapbic aschlHAa Oapiia >keplae OHJIpIC KapKbIHBIHBIH OdceHieyi
Oaiikananel, Oy Oara JeHreWiHae eMec, Ka3aKCTaHIbIK HapblK YILIIH jkKaHa OOJIbIN TaObLIAThIH
camajiblK JieHreiae OocekenecTikke anbin kenerdi. Ochliaiiina, XaablKapaliblK cepTH(UKaTKa ue
0oy ocipece Kas3ipri TaHjaa ©3€KTi OOJBIN OTHIP, OUTKEHI, cepTU(PUKAT — OYJI KYMBICTAPABIH
camajbl OPBIHAAIFAH/BIFBIH JIQJNENACHTIH Ky)XKaT. ATalfaH KbI3MET TYpJepiHiH >kahaHAbIK
cUnaTblHa 0ailIaHBICTHI XaJIBIKAPAJIBIK TaJlanTapra xayar OepMelTiH cepTu(UKATTap YChIHATBIH
dbupmanap kebeitin ketti. Kpickachl, OyJ1 Ky>KaT emec, TeK *a0/bIKTaylIblIapFa HEMece TaIllChIPhIC
Oepyuiijepre yCblHFaH/Aa KOMIIAHUSHBIH OelleliHe HYKCaH KeNTIPeTIH HeMece TYCIPEeTiH TypJl
TYCTI Jkall FaHa Kara3 00JIbIn ecenteoe/l. MeMIIEKETTIK Yrire colikec KeleTiH cepTUGHUKATTap bl
TEK aKKPEIUTTENTeH YHbIMIAp FaHa Oepyre KYKbUTHI.

OJeMJIIK HapblK JEHTeHiHJe KYMBIC iCTey YIIiH Ka3aKCTaHABIK YJATiIeri KyXaTTapAblH
raHa Oourywl KeTKUTIKCi3. OChl JKaFmaiia XaJlbIKapajblK JEHTeaeri cepTudurarrap Kaxker.
TuiMIl KapXKbUIBIK >KOHE YakKbIT IIBIFbIHAAphl ascbiHga CMX ceprudukarrayasr ISCO
XanbIKapaiblK CTaHAapPTTay JKOHE CepTU(UKATTAY OPTABIFBIHIA OTyre 00Janbl. ATanFaH YHbIM
akkpenuTtanusgaH eoTkeH >koHe KP TexHuKanmblK perrey »KoHE METPOJIOTHsl areHTTIriHIe
TipKedreH. XajblKapalblK YATigeri ceprudukartan 6enex arsiMaarbl CMOK xkakcapTy Hemece
’KaHa TYPIH KapacThIpyFa KaThICTBI KYH/IbI aKmapat Oepinesi. OpOip KIMEHTKE jKeKe Ko3Kapac TeK
Oenriii Oip KOMIaHUsFa Maia ajblll KEJIETIH ayIuTOp MaMaHJapMEH KYMBIC 1ICTE€Y MYMKIHJIITTH
YCBIHA/IBI.

OnebuerTep:
1. Bapakyra C. A. YnpaieHnue KaueCTBOM MPOAYKINU: yaeoHoe mocodue. — M.: UHDOPA
- M., 2011. -207 c.
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PA3PABOTKA HOPMATUBHOM JOKYMEHTAIIMA UHTETPUPOBAHHOM
CUCTEMbBI MEHE//KMEHTA KAYECTBA

Axwmer JI.H. KazHY umenu anp-dapadbu, Anmatbl
HayuHbIil pyKOBOAUTENB: K.X.H., JOLEHT balimaxaHos I".A.

WuTerpupoBannyio cucremy mMmeHemkmenTa (MCM) MokHO paccMaTpuBaTh Kak pa3BUTHE
U COBEPIICHCTBOBAHME YIPABICHUS KAYECTBOM, HO B JIAaHHOW O0JIACTH OCTAETCS JOCTATOYHO
HEHUCCIICJIOBAHHBIX M TEOPETUYECKH HempopaboTaHHBIX BompocoB. llog wuHTErpupoBaHHON
cucrteMoit MmeHekMeHTa (MMICM) mOHMMAIOT 4acTh OOIIEH CHUCTEMbl MEHEKMEHTA, 3JICMCHTHI
KOTOpPOM OTBEYaloT, B TOM 4YHCJIE, KOMIUJIEKCY TpeOOBaHUM NBYX WM 0ojiee MEXKIYyHApPOIHBIX
cranaapToB B obnactu ynpasierus (ISO 9001, ISO 14001, ISO 26000, OHSAS 18001 u T. m.),
GyHKIMOHUPYIOLIEH KaK €IUHOE IeJ0e, HAMpaBICHHOM Ha [OCTHXKEHHE OOIIMX Iemei
opranuzainuu. ['apmMoHu3anus TpeOOBaHUN MEXKIYHAPOAHBIX CTaHAAPTOB C TPEOOBAHUSIMU
JIPYTUX 3aUHTEPECOBAHHBIX CTOPOH K 3neMeHTaM MCM mo3BoiiseT MCKIIOUUTh MPOTHUBOPEUHUS
U TyOnupoBaHUE B OOIICH cHCTeMe MEHEDKMEeHTa npeanpustrs. Hanbomee yacto Ayt co3manust
HNCM wucnonb3yroTcs CTaHIapThl HA CHUCTEMbl MEHEKMEHTa B O0JacTH KadyecTBa, HKOJIOTUH,
OXpaHbl Tpyaa, HHGOPMAIMOHHON Oe30macHOCTH.[1]

B  mHacrosmiee Bpemsi  co3JaHUME — MHTETPUPOBAHHBIX ~ CHCTEM  MEHEKMEHTa
paccMaTpuBaeTcs Kak OJIHO M3 TMEPCIEKTUBHBIX HAIpPaBICHUN B 00JACTH COBEPIICHCTBOBAHUS
yIpaBieHUs, 00YCIOBIECHHOE CIEIYIOIIUMU TPUINHAMU:

— MIMPOKOE MPUMEHEHUE MEXKIYHAPOIHBIX CTAaHAAPTOB HA CHCTEMbl MEHEIKMEHTA, BHEAPECHUE
OJIHOBPEMEHHO HECKOJIBKUX CHCTEM MEHEIKMEHTa, OTBEYAIOIIUX MOTPEOHOCTAM OM3Heca;

— Heo0X0AMMOCTh cOOIoIeHusT OaaHca B yJOBJICTBOPEHUU TPEOOBAHWN 3aWHTEPECOBAHHBIX
CTOPOH Kak 06a30BOT0 yCIOBHS YCTOWYMUBOTO PAa3BUTHS,

— TJI00aIM3aIs MUPOBOI SKOHOMHUKH.

Ycnex saenpenust ICM 3aBucut oT MHOXecTBa (pakTopoB. OCHOBHBIM U3 HUX SIBIISIOTCS
YETKOCTh OMNpE/CNICHUs 1IeJIed BHEAPEHUS CHCTEMBI, KOTOPbIC, B CBOIO OUY€pEib, OMPEICISIIOT
MOAXOJbl K HMHTEpHpeTaluu TpeOoBaHUU cTaHAapToB. [Ipu sToM, 4YeM yxke TpaKTyrOTCsS
TpeboBaHUsl CTaHAapTa, TeM Oosiee (HOpMaIBHOM M, COOTBETCTBEHHO, MeHee 3(P(HEKTUBHOU
nonyuyaercs cucrema.[2]. Peanu3zaius uMeHHO 3TuX (HaKTOPOB MO3BOJIAET HAMIYUIIIHNM 00pa3omM
00ecreunTh MHTETPUPOBAHUE OTACIBHBIX CTAaHIAPTOB (TIOJICUCTEM) B EIUHYIO CHCTEMY
KOPIOPATHBHOTO MEHEKMeHTa [ 3].

CITMCOK JIMTEPATYPBI

1. MepkymoBa H. U., Haymenko HO. A., MepkymoBa FO. A. UHTerpupoBaHHbIE CHCTEMBI
MEHEKMEHTA: MPEMOChUTKH CO3/IaHUs HA POCCUMCKUX MpeanpusITusX // Momomaon ydeHbsiit. —
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AKBIPF'bI OJINEMHIH OPTAIIA Y3bIH/IBIFBIHBIH AYBITKYBIH AHBIKTAY

boitopazosa M.O.
on-Mdapabu ateiHgarkl Ka3ak YITTBIK YHHBEPCHTETI
Foumeimu sxerekmri: 3yns0yxaposa 3.M.

OunieMHIH Y3bIHABIFBI TUIACTUHAFA JKaHACTBIPBUIFAH OJIIEMHIH OeTiHAe maiina 6ojaThiH
CHEKTpaNbJi MHTEPPEPEHIMOHIBI KOJAKTAPABIH Y3bIHIBIFBl MEH IUIaCTHHANa OelHeleHTeH
JKOJIaKTapFa KaThICThI aHBIKTaiAb1. Byt xomakTapabIH opHagacysl opOip CleKTpaibai ChI3BIKTAp (
KbI3bLJI, Caphl, CAPFBUIT-XKACHUI, KOKIII) YIIIH KPUIITOH IAMBIHBIH KOMETiMEH aHBIKTATYhI THIC.
JucnepcuoHipl MpU3MaHbl aifHAIbIpa OTBIPHIN, CIEKTPANbJbl ChI3BIKTAPAbIH KbI3bLUT TYCIHEH
KOKIIIIHE JIeiiiH, COCBIH KepiCiHIIe KOKIIUIIHEH KBIFBUIT TYCiHE eTeai. OpOip eieM YIIiH
KYprizinerin kanuopiey »ymbickl 10-15 MuUH acnaybl KakeT. Ouiiey HOTHKEIEPiH xaTTamara
TOJITHIPAIBL.

» CBIPTKBI TEKCEPIC.

AKBIPFBI Y3BIHJIBIK OJIIEMJEpiHe CBIPTKBI TEKCEPICTI XKYPrizy Ke3iHIe Keleciied Tanamrap
CaKTaTybl KaXKeT:

- Bysin-tyitinyi, Tan6anayst men 0ytigairi MEMCT 9038-90 crangapTeIHAaFsI Tajgamnka
cail Kkenyi MIHAETTI;

-  JXeHaeyneH mMBIFAPBUIFAH HEMECe OHKCIUTyaTalusiFa OEpiIreH axbIPFhl Y3bIHJIBIK
eJIeMIepIHIH JKYMBICTHIK O€TiHIe a3FaHTail ChIpbUIFaH CHUAKTHI aKaynap Oaiikaica,
erep Je onap KamuoOpiey HyKTelepine acepi Ooimaca, Oyt emeMaep OH HOTHIKETe He
0ou1a ajJambl;

» JKanacy kKaOileTiH TeKkcepy.

AKBIpFBI OJIIIIEMI€ IIBIHBI IUIACTUHAHBI aJIIBIMEH Oip Kak OeTiHe KeHiHHEH eKIHIII jKaK
OeriHe KaHACThIpaMbl3. JKaHACTHIPBUIFAH HIBIHBI IUIACTHHA MEH OJIIIeMJi MHTep(EpEeHIUSIIBIK
KOJaKTap maija OOJFaHIIAa KATThIpaK KbICaMbl3, IIBIHBI IJIACTHHAHBI aKbIPFbI eJieMre Oacy
apKBUTBI OHBIH OAaFBITBIH ©3Te€PTE OTHIPHIN, MHTEPPEPEHIMSIIBIK JKOJAKTHIH JKOFATybIHA JEHiH
Kaiitanaiimbr3. [IbIHBI TUIACTHHA MEH aKbIPFBI ©J111IeM 0ip-0ipiMEeH ThIFbI3 )KaHACTBIPBUIBIIN TYPYhI
KaxeT. Erep ne xanacy aypsic 6oiamaca, IjIacTHHA MEH eJIeM Il KaiiTa Ta3apThll, aKay/IblH 0ap
JKOFBIH KailTa TekcepeMmis Jie, KaiiTaJjaH *aHaCThIpaMbI3.

[TnacTiHa MEH eJjImeM KbBI3BIT KeTIey MakKcaTbiHaa OipHelle MIBIHBI IUIACTHHA KOJIaHy
KEpEeK JKoHe Jie Kara3 MalJIbIKIIEH CYPTiN OThIpY Kepek. JKaHacy KacueTi HIbIHBI [1acTHHA /1A Naiiia
OonraH HHTEpEPECHIMSITBIK JKoakTapablH OcitHecine kapait [OCT 9038-90 nemece MU 1604-87
OOMBIHIIIA OaralaHa IbI.

Konpansuiran oneduerrep:

1. Toponeuxuit FO.I'. KoHCTpyKIMH, pacyeT U SKCIUTyaTalusi H3MEPUTENIbHBIX HHCTPYMEHTOB U
npubopoB. — M.: MammuHocTtpoenue, 1970. — 373 c.

2. T'OCT 9038-90 Meps! 1yinHBI KOHIIEBBIE IUIOCKONApasuiebHble. TexHnueckue ycnoBus. — M:
NIIK U3naTenbCcTBO CTaHIAPTOB.

3. MKY 01-06:2010 Metoauka xanuOpoBKH. Mepbl JUIMHBI KOHIEBBIE IUIOCKOMApaeIbHbIE
qmHoM oT 0,1 MM 10 100 MM
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METOAbI OHEHKH PUCKOB B CUCTEME MEHE/IZKMEHTA KAYECTBA
Epmaxan6eroBa M.E.
KasHY um. Anp-®apabu, Anmatsl
Hayunsie pykoBomutenu: cr.mpenonasarend l[llopranbaesa X.K., a.3.H., mpodeccop
Cepreesa N.I'., Yausepcurer UTMO, r.Cankr-IletepOypr, Poccus

OcHOBHbBIE MEXKIYyHAPOJHbIE CTAaHAAPTHl, B KOTOPBIX PACCMaTPUBACTCS MEHEHKMEHT
pucka, 3to - COSO REM (CIIIA, 2004), Risk Management Standard (FERMA, 2002), BS 31100,
Code of practice for risk management (bpurtanus, 2007). Opranu3anus A0JDKHA ONPEIAETUTDH
PHCKH JUIS PACCMOTPEHHS, a TaKKe pa3padoTaTh M BHIIOIHATH ACUCTBUS 10 MX YCTPAHEHHIO U
OILICHUBATh PE3YJIbTaTUBHOCTD MPEAYIPEHKAAIOIINX ACHCTBUM.

VYnpapiieHue puckamMy U Mpeaynpexaaolne AeHCTBUS SBISIFOTCS M10CIE10BaTEIbHBIMH,
JOTIOTHUTEIbHBIMU 3JIEMEHTaMH, KOTOpble HEOOXOUMBI JIsl CUCTEMbl MEHEKMEHTa KauecTBa
(CMK). DddexTruBHOCTS THOOBIX TPEIYNPESKIAOMUX JACUCTBUNA 3aBUCHUT OT TOTO, B KaKOM
CTETEeHH JCWCTBUE 3aTParuBaeT KOPEHHbIE IPUUMHBI, BBISIBICHHBIE B PE3YJIbTaTe OLEHKU PUCKA.
Takum o00pa3oM, ycmex mpolecca ONEHKHM PHCKa 3aBHCUT OT TOTO, B KaKOH CTENEHH OH
uaeHTU(GUIHUPYET MpoOIeMbl ¢ epBonpuunHOi. Koraa BeIsBIEHBI Bce MPOOIEMbI C KOPEHHBIMU
IPUYMHAMHU, MOXKHO pacCMOTPETh IpeJularaeMble MNPeAyNpeKJalonIie JeHCTBUs, 4YTOObI
OTpeAeNuTh, ObUIN JIU YIOBJIETBOPEHBI BCE DJIEMEHTHI PUCKA.

Bce anemenrtsl, onucannbie B CMK, coBmectumsie ¢ ISO 9001, MoryT noiny4uth OLEHKH
pHCKa:

* Hoxymenmayus. OLieHKa PUCKOB JOKYMEHTAIMH Ipoliecca JoJKHA OBITh OCs3aeMol,
MOCKOJIbKY, IO OIpENelIeHHI0, JOKYMEHTHI, CBS3aHHbIE C MPOLECCOM, OYEeHb KOHKPETHO
onuchIBalOT mnpouecc. Emnie Oonee BaKHBIM B OLEHKE PUCKOB JOKYMEHTAIMU SIBJISETCS OLIEHKA
MOTEHILIMAIBHOTO PUCKA, CBSI3AHHOTO C HEMPABUILHOM MHTEpIpETAIel caMOil TOKyMEHTallUH.

* Komnemenmnocms u obyuenue. Ilo Mepe ocCyliecTBICHHS MpPOLECCOB KayecTBa U
JNEHCTBUII OTCYTCTBHE YyYacTHsl COTPYIHHUKOB MOXET MPUBECTH K HECOOTBETCTBYIOIIUM
JEHCTBUSAM, KOTOPhIE MOTYT HENOCPEJCTBEHHO W HETATUBHO BIUATH HA KA4eCTBO MPOIYKIIHH,
aCMeKT peamu3allid dYacTo UrHopupyercs. [loaToMy OIlEHKM PHUCKOB JOJKHBI BKIIIOUATh
NOTEHILIMAIbHbIE TIOCIIEICTBUS HECOOIOIEHUS COTPYAHUKAMH.

» M3mepenue, amanuz u yayuuieHue. ITH OO0JACTU ABIAIOTCS Hanboyiee BaKHBIMHU
asieMeHTamMu orieHkH pucka B CMK. Omsath ke, mpeaynpexaaronye IeHCTBIS, TPUMEHSICMEIC B
CMK, dYacTo HEBEpHO HCTOJKOBBIBAIOTCS KakK MpoIecCc OLEeHKH pucka. [loatomy mrobObie
npeJiaraéMble MEphI 10 yIyYIIEHUIO JOJHKHBI BKIIFOUATh OLIEHKY BO3MOXKHBIX PUCKOB, CBSI3aHHBIX
¢ ux peanuzaieit [1].

Orenka pucka, cBsizagHoro ¢ nporeccom CMK, MoxeT ObITh OIleHEHA B COOTBETCTBHUH C
pSAAOM TMOKaszaresei, TAKUMH KakK ee BIUSHUE Ha COOTBETCTBYIOIIUH MPOIIECC WM BIUSHHUE Ha
KiIMeHTa. DPQPEeKTUBHOE BEACHHE 3alMCell MOXKET MOJJIepXKaTh YCWIWS MO oleHKe 3¢ dexTa
KOPPEKTHUPYIOLETO AEUCTBUS N1OCIIE ET0 BHEAPEHUS.

Korma omnpeneneHHbI pHCK WACHTH(OHUIMPOBAH, OH OOBIYHO NPHBOTUT K YETKOMY
U3JI0KEHUIO TOT0, YTO IMPOU30MIET, eciu He OyayT NMpeNlpUHATHl ONpeAeTeHHbIe JIeHCTBUAL.
Opnako, Kor/a Mpeaynpexaarolye IeHCcTBUS OCHOBaHbl HAa BO3MOKHBIX, HO HE JOKa3aHHBIX
pHUCKaX, pe3ylbTaThl YacTO TPYAHO MPOBEPUTH. DTO CBSA3aHO C OTCYTCTBHEM OOBEKTHUBHBIX
JI0KAa3aTeNbCTB TOTO, YTO MPEAIPUHATHIE JAEUCTBUA HECYT MPSAMYI0 OTBETCTBEHHOCTh 3a
Npe0TBpAlllCHUE BO3HUKHOBEHUS pUCKa [2].

JIureparypa
1. Cranpmapt UCO 9001:2015
2. Jlemuaenko A.A. AHaIu3 METO/IOB OLICHKH U YIIPaBJIEHHS IPOLIECCOM KOHTPOJIS
KauecTBa Ha mpou3BojicTBe // Opranuzarop mpousbojctsa. 2015. Ne3 (66).
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KOCHIOPBIHAAPJIATBI CAITA MEHE/IZKMEHTIH X XETIJIAIPY

KymabexoB M.E., on- @apabu ateianarsl Kaz¥V, Aamarsl
Foumeivu sxerexrmi: ¢.-m.F.x., MyxtapoBa M.H., x.¥.k. baiimaxanos I".A.

ISO xone TQM craHmapTTapblHbIH KOHIENIUSJIAPBIH CAJIBICThIPA OTBIPHIIN, OJapblH
KOWBUIFAaH MaKCATTAPBIHIAFbl albIPMAIIBUTBIKTBI aHBIK KOPY MaHBI3ABI 006N TaObuTa bl Erep
NCO cranmapTTapbl €H alJbIMEH OHJIPYIIIHIH TYTBIHYIIbIFA KAXKETTI camara Kenuiaik oepy
KaOineTiH, anjplH-ana Oaranay HeETi3iHIe eHAIPYIIl MEH TYTHIHYIIBI apachIHIAFrbl HAPBIKTHIK
KaTblHACTapAbl peTTeyre apHanFaH, aax TQM TyKbIpbIMIaMachl HET131HEH OHAIPYIIIHIH Oocekere
KaOlIeTTUTITIH apTThipyra apHairaH Hemece T. KoHTH ce3iMeH aiiTcak, cama MEHEIKMEHTIH
Y3IIKCI3 KETUIIPY apKbUIbl «Oocekere KallaeTTi camara Kot xeTkizy» [1]. Kobamaii aliTkanna,
NCO cranmapTTapblH €HTi3y cara caJachlHIaFbl KYPBUIBICTBIH HOJIBIIK, SIFHU OACTalKbl ITUKJIBL.
Canpbrayra KaxeTTi KabaTTeiH 06ipi TQM. TQM-HBIH HETI3T1 YKOHOMHUKAJIBIK JKaFbIHAH MIHJIETI —
OHJIpicTerl IIBIFBIHAAPIBI  A3aWTHIN, KipicTepai apTTeipy Oombim  Tabbutagel.  bipak,
metogonorusiablK ckarpiHaH MCO men TQM cana MeHEIXMEHTI OpTaK MPUHLHUITEPre
Herizneneni. bynm MC MCO 9000 cepustimst 2000 bUTFBI k00312 THICTI pacTayra ue. Ad, )kKaHa
HYCKaJa caa MEHEKMEHTIHIH Ceri3 mpuHImITi 6ap ekeni Oenrimi [2]. On npuHIunTepain keoici
TQM Koy aHbIIAIBL.

Cama MeHEHKMEHTIHIH IIaFbIH JKYHECIH KOCIMOPBIHIAPAAFbl MEHEIKMEHT >KYHWECIHIH
HETi31 JIen KeNnTereH MaMaHaap aiTajael. ByriHri TaHIa KocIimophIHAapAa CIIKaHIal KeKe aapa
cama >xyieci O6onmaysl THiC, TE€K cara Oackapy MPHUHIMITEpPIHE Heri3ienreH OipbIHFall cama
MeHe/DKMeHTI Oosrranbl skeH [3]. CoOHFBI OH KBULIBIKTA cala MEHEHKMEHTIHIH JamMybl
KOCIMOPBIHAApAAFrkl MEHEDKMEHTKE KaparaHJa >XKaKChl KapKbIHMEH JaMbIl Kenai. byn cama
MEHE/DKMEHTI TMpoOJeManapblH IICIIyIiH JKOFaphl THIMII oficTepiH, coHpaii-ak EOQ
caparuiblIapbIHBIH MIKIPIHIIE, «KICIKEPIIKTI JaMbITy MEH KOCIMOPBIHIAPIABIH OoceKere
KaOlJICTTUTITIH apTTHIPY YILiH TaMaIia Heri3 OOJIbIN TaObUIATHIH cara IPUHIUIITEPIHE HEeT13/1eTeH
monenbaepai (TQM Mopensaepi) miemyre MyMmKiHAiK Oepni» [4]. Kocimopeinaarsl carma
MEHE/KMEHTIHIH JIEHIeHiHIH KOTeplTyl MbIHAJapFa HETi37eNe/l: KOMIAaHUs OacIIbUIBIFBIHBIH
UEpapXMSCHIHBIH  OaplbIK JeHrelsepiHae memiMaepai KaObuijay —camachblH —Kakcapry;
pecypcTapibplH €H a3 IIbIFbIHAAPhIMEH KaObUIaHFaH MIeMIMIEpal OpblHAAY; Oackapy
poleAypalapblHBIH CAllaChIH apTTHIPY; 0acKapy SMICTEPiH Y3/IKCi3 KETULIIPY KOHE KaHAPTY.

KoMmnanusinapaarel camna MEHEKMEHTIHIH JACHIe1HIH KOTepUTylHIH €H HET13T1 (aKkTopsl
COJI KOMIIaHHsI MEHe KepIIepiHiH me0epik AeHreliHIH KoTepiTyiMeH aiKbIH/1a1a bl

TTAMJIAJTAHBUIFAH OJIEBUETTEP TI3IMI

1. ITopto O, Kapu JIx. CtpemiieHne K coBepleHCTBY. HenpepbIBHBIM MOMCK MOBBIIICHUS
Ka4ecTBa MO’KHO CPaBHUTB JIMIIIb C HOBOH MTPOMBIIIUICHHOW peBoJronueii // busznec yukenn - 1992. -
Ne 11.

2. Yauka .M. Cranmapter UCO cepun 9000 Bepcuu 2000 1. // Meronbl MeHEHKMEHTa
kauectsa. -2000. - Ne 1.

3. Anrruna 1O. HHrterpammst ympaBieHHMs KadeCTBOM C HOBATOPCKOW CTPYKTYpOM
yrpasieHus 6usHecom // CTanaapTel ¥ KauecTBo. - 1999. - Ne 7.

4. Kontu T. Monemu BYK nnmm monenu 6usneca? M36panusie Tpyasl 40-ro konrpecca EOK.
C6. Tpynos, 1997 - C 43-53
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«BAJI TEKCTHWJIb» )KIIC-ne IHIBIFAPBIJIATBIH KIVIEM K9HE KIJIEM
BY¥YUBIM/JIAPBIHBIH CAITACBIH TAJIJIAY

Kemxacap M.X.
On-Qapadu areiHaare! Kazak ¥JITThIK YHUBEpCUTETI
Foumeivu sxerexmi: [Hlopranbaesa K.K

FouiplM MEH TEXHOJOTHSHBIH JaMbIFaH 3aMaHbl OOJIFAaHBIMEH Ka3ipri CoTTe OHJIpICTe
KOJIAHBLIATHIH JOCTYPJII IMIUKI3aTTap K631 a3arojaa, TINTi Kehbipeyepi KOKThIH Kachl JIECEK Te
Oonanpl. CoHBIMEH KaTap IIMKI3aTThIH KO31 KETKITIKTI JKarnaiaa OONFaHHBIH ©31HJIE OJIApIbIH
Oaracpl KemnTereH ¢upMmansap MEH TYThIHyIIbUIapFa KojpkeTimciz. Cos cebenTi e Kijgem
OHJIIPICIHAEC MOCTYpAi TypAe KOJJAHBUIBIN KeJe JKaTKaH MakTajgaH, araliTaH, >KYHHEH
HIBIFAPBIIATBIH KINTEPAIH OPHBIHA Calachl JKaFbIHAH OJapJlaH KeM TYCIEeWTiH, Oipak Oarachl
JKarplHaH (UpMara Ja TYBIHYIIBIFa Ja THIMII OOJATBIH INWKI3aT KO3JEepiH i3/1ey Ka3zipri
FBUIBIMHBIH HET13r1 MaKcaTTapbIHbIH Oipi [1].

Byt Mocene e FpUIBIMIA ©3 MISTTIMIH OCINTUT JOpekKeIe TaybIll Ta YATep/l )KOHE OHIIPICTe
KOJIJIaHBUIBIN >KaTKAH JKaFgainap aa kesneceni. MpicanbiFa alaThlH 0O0JICAK, TOCTYpPJi MyHail
OHIMJICpIH KOJIKTepJe KOJJaHYyJbIH OpHBIHA KOpIIAFaH OpTara 3WSHBIH TUTI30C€HTIH SJIEKTp
SHEPTHACBIMEH KYpeTiH KeiikTep. CoJl CHSAKTHI KUIEeM OHJIpICIHJIE e KIJEMHIH Heri3l XimTi
OHJIIPYZIE «ITOJUIIPOIIIICH» JIeTl aTalaThIH 3aT KOJJaHy Ka3ipri Ke3eHJe KeHIHEH €TeK JKaroja.
OHBIH HeT13r1 albIPMAaIIBUTBIKTAPbI:

- Ko xeriMpaimiri (MOJUMPONMIICH — TIJIACTAMCCAHBIH E€PEKIIEe COPTHIHAH >KacallaThIH
maTtepuan. OHBl KOKbICKA TacTaJiFaH KEpEeKCi3 3aTTapiAbl apHaiibl MalluHaNapAblH KeMeriMeH
eHnen meirapy. Ilaiimacel: opi Oasty mIipUTIH KOKBICTAH KYThUIAMBI3, opi Ke3 KEJIreH >KepleH
MTOJIMITPONMJICHT € KKETTI IIMKI3aT ap3aH Oaraia TaObLIaIbl)

- l'uruenaneik Kayincizairi (OyJ1 MaTepraliblH eH )KaKChl KACHETTEPiHIH Oipi KeMipymiiiep
MEH KOHJIIKTEp/ll ©31HEH alllIaK YCTaybl, SFHU MYHJAall TIpLIUIIK Henepi Oojamakra eMipiMisre
KeJIepri KeATIpMEiIi IeTeH co3)

- DTUKAJBIK 3CTETUKAIBIK HOpMaslapFa COMKECTIrl (IOcTypii ILIMKI3aTTapAaH »acajlfaH
KIMITEPCH KaparaH/a OHbIH KiJieM OeTiHJie Maiifa Oefiepiiep MEH OroJIap bl callyFa KayKapbl OHal
ak xeteni. Kinem OeTiHe il TalIBIKTapbIHBIH JKaHIBII TYPYHI apKachiHAa OIpJIiK ayJqaHFa ki
KOJIEMIHIH a3 KeTyl MeH cyJ1y KepiHyi) [2].

Kin T'epmanwsuieik «Oerlikon Neumag» MmarmuHacelHAa TOKBLIAIBl JKOHE MYHIAFbI op
ATANTHIH TeMIIEpaTypachl, JKIMTIH XKYPINl OTY JKbUIaMABIKTaphl MEH KbICBIMHAH OTY1 XKINTIH 3p
KacHUeTTepiH e3repreal, coil cebenti Je 013 OapibIFbIHBIH KAacHETTEpiH 3epTTen HopMara
CollKeCTeHAIpYIMI3 KaXKeT.

Iepmanusiieik  «Oerlikon Neumag» xone «Allma Volkmanny sxone ®paHIUsUITBIK
«SUPERBAY» wmammnanapeiaeiH apkackiana CT 363-22-TOO NVY-01-2015 kyKaTbIHIAFBI
OapibIK TajamTapra CoMKec il eHAIPUIIN mbFaasl. MyHIars! Oi3/11H KYMBICBIMBI3IBIH KEMicCl
KEepeKCi3 KOKBICTAp/Abl OHJEy HOTHXKECIHJAE camaibl Aa Oaraibl KII OHAIpiN mbiFapy. «bai
Texctunby XKILC-H MpIcanbiFa anaTsiH 0oJicak, MyHaa Kazip 100% noaunponuiesai KinTepMeH
Karap, 0aMOyk arambiHaH jkacanaTblH «JUT» xki01, COHBIMEH KaTap KIJIEMHIH HETi31H ycTall
TYpaTBIH OEpiK KINTep e KoJaaHblIaapl. MyHai xinrepaeH 0eyek JocTypili MIMKi3aT MaKTaaaH
HIBIFAPBUTFAH XKINTEp J¢ KUl KoaaanbLiaas [3].

[Tatimanansutrad onedueTTep:

1. www.memst.kz

2. CT 363-1958-22-TOO «HwuTH TOJUIIPONUICHOBBIE TEKCTYPUPOBAHHBIE KOBPOBBIC)»
TeXHUKAIBIK apThl

3. «ban Texctunby XKILC-H xeke MaTiMeTTep KOPBI
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AKBIPF'bI OJINEMHIH OPTAIIA Y3bIH/IBIFBIHBIH AYBITKYBIH AHBIKTAY

Kyar6ex U.H.
on-Mdapabu ateiHgarkl Ka3ak YITTBIK YHHBEPCHTETI
Freuteimu sxerekmni: 3yap0yxaposa 2.M.

JKuinik reHepaTtopiapbiHa, COHBIH 1MIIHAE, PyOUIUNATIT TIpeK reHepaTopbl MEH KBapIIThI
TeHepaTopFa CeHIMJICY KYMBICTAPBIH JKYPIi3y, CATBICTBIPBIN TEKCEPY HOTHKECIHIE KYPaAapAblH
JKapaMIbUIBIFBIH, OJIIey AT MEH IMana3oHbIH aHBIKTayFa KOJI JKETKI3y YUIIH —ajJbIMEH
caJlaIarbl TYBIHJAI OTBIPFaH MaceleNiepre Tajiay Kacajibl.

Onmey KypajjapelH CeHimjaeyre OalaHbICTBl CTaHIAPTTap MEH HOPMATHUBTIK
TEXHUKAJBIK KYKaTTapMeH TaHbICy xymbicTapel kypriziaai, KP CT 2.4 OoiipiHina enmey
KYpaJJIapblH CAJIBICTBIPBIN TEKCEPYy, YUBIMIACTHIPY koHE kyprizy Toptidimen, KP CT 2.59
OOMBIHIIA JKOFApPBI JQJIIKTI YaKbIT IEH JKUUIIK IIaMallapbIMEH, HEri3Ti TYCIHIKTEpMEH TaHBICY
OTKI3UIAl, TUIUIOMIBIK *YMBICKA TiKEIe KaThIChl Oap MarayMarTap MEH YFbIMJAp TaHIAJbII
anbiHapl.  Ka3akcTaH METpOJOTHSUIBIK HMHCTUTYTBIHBIH <OKHUTIK JKOHE YakbeIT» OeiMiHIH
3epTXaHAChIH/AFbl JKUUIIK TEeHepaTopliapblHa KaTBICTBl Ky)KaTTap, CEeHIMAEY oicTemelnepi
3epaenenai. LPFRS-01 pyOuauniini Tipek reHepaTopbIMeH, KBapIThl T€HEPaTOP apKbUIBI KYMBIC
icteiiTin U7-37 KBapUThl CHHXPOHOMETPIMEH, KYpalapblH CUMlaTTamMalapbl MEH KYMBIC icTey
NPUHIUNTEPIMEH MYKHUAT TaHBICY OTKi31ai. JKuHaKTamFaH TeOPHsUIBIK OUTIMAI KOPBITHIH/IBIIATL,
pyOUAMIAN kKOHE KBapIThl T€HepaTopiapAbl ceHimuaey Kyprizinai. CeHiMmuey KYMbICTaApbIHBIH
HOTIKEIIEPiH OHJIET, aHBIKTAIIMAFaH IBIK MOH/IEP1 TaOBLIIIBL.

KopbITeiHIbIIAN KeTle, TEeXHOJOTHUSUIBIK IPOLECCTIH OapbiChl Typallbl MOJIIMET aiy
MaKCaTbIH/Ia KYPaJAapAbIH AJIIK CHIIaTTaMalIapbIHBIH TEXHUKAIBIK KYKaTTaMa a KepCceTiireH
MOHJIEPIMEH CaNBICTBIPY apKbUIBI KapaMAbUIBIFBl aHBIKTANIbl. KBapuThl reHepaTop apKbLIbl
xyMbIc icteiiTin Y7-37 kBapuTsl cuaxpoHoMerpi meH LPFRS-01 pyOunuiini Tipek reHepatopsl
JKapaMIbl, Opi CEHIM/II HOTHIKETe KOJ JKeTKi3yre MyMKIiHAIK Oepei.

Kamty koa¢¢urimenti 2-re TeH xoHe bIKTUMANILIK aeHreii 0,95 (k=2, p=0,95 kaabinThsl
Tapaiy) 00JaThlH KEHEHTUITeH aHbIKTaIMaraHIbIK Kelecifieil 0omapl:

U=k-uc=2-479-10°=9,58 - 10° (1)
Cenimzey HOTHXKECI:
5=9,362 -10 8+ 9,58 -10 ° (I'w/T'm) 2)

Cenimzey HoTHXeci OOMBIHIIA KOPBITHIHABI: KBapIThl TreHepaTop apKbUIbl >KYMBIC
icteiiTiH U7-37 KBaplThl CHHXPOHOMETPI — JKapam/ibl.

Konpansuiran oneduerrep:

1. Anpmynnep I'.b., Enpumon H.H., Illakynun B.I'. KBapuessie renepatopsl. Cripas. mocobue
— M: Paauo u cBsi3b, 1984 — (282)c.

2. KP CT 2.230 «Kuinik renepatopiapbl. CaJabICTBIPIIT TEKCEPY 9IICTEMEC]»
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EVALUATION AND COMPARISON OF QUALITY MANAGEMENT SYSTEMS
IN TOURISM INDUSTRY OF KAZAKHSTAN AND CROATIA

Mussina D.
Al- Farabi Kazakh National University, Almaty
Academic Advisor: associate professor Shortanbayeva Zh.

If we will look back into the history, it will be observed that the quality has always been
integrated into the development of human life.

Quality management is one of the most important challenges for many companies; especially
in the tourism industry where quality is one of the most important factors that affect customer’s
attraction. There is an opinion that, for the best way of leading business, a tourism companies need
to state its own quality management system to be on a good position among competitors and to be
chosen by customers. Moving on, Quality management systems are used by the majority of the
companies and services in various fields that are filling the economic sectors of the countries [1].

One of the important economic sectors is tourism and travelling. According to World Travel
Organization tourism, industry defines as the movement of person from one place to another place
during some period of time for a time off, work or other purposes. Due to data given by World
Travel Organization in July, 2017 travel industry contains 10 percent of the Gross Domestic
Product of the whole planet [2]. Tourism product is complicated mix of different constituents [3].
There are restaurants, hotels, transports, cultural destinations and other. The result of all of the
mentioned factors is complexity to identify and build necessary quality management system [4].

The purpose of this research paper is to evaluate and compare of the quality management
systems in tourism industry of chosen countries. Such as, country which is located in the south-
eastern Europe, Croatia and country located in the central Asia Kazakhstan.

In order to analyze and compare the quality management systems in tourism of two chosen
countries: Croatia and Kazakhstan, there is a need to mention the ways of the analyzing,
monitoring and comparison between those two. Like for instance SWOT, PESTEL and the
Benchmarking analyses.

In conclusion, as a result of the analysis it is necessary to good practices, possible bad
experiences and used quality management systems. This research could be useful for the
government projects, touristic companies or entrepreneurs, who want to develop travel industry in
Kazakhstan.

Reference

1. Dhanasekharan Natarajan, “ISO 9001 Quality Management Systems”, Springer
International Publishing, Cham, Switzerland, (2017), pp. 1-4.

2. James Mak, “Tourism and the Economy: Understanding the Economics of Tourism”,
Versa Press Inc., Hamolulu, University of Hawai’i Press, 2004, pp. 3.

3. The World Tourism Organization (UNWTO) is a specialized agency of the United
Nations, “Why tourism?” Copyright 2018. URL: http://www?2.unwto.org/content/why-tourism.

4. Dr. IvankaAveliniHoljevac, “Total Quality Management for the hotel industry”, Rijeka,
1996, pp. 75.
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AK «¥CCO» CBIHAY JJABOPATOPUACBIHAA OHIMHIH CAITACBIH TAJIIAY

Hypaxmeros E.H.
On-Dapabu aTeiHarel Kazak WITTHIK YHUBEPCUTET1, AJIMAaThl KaJlachl
Foutbivu sxerexmi: §.-M.F.K., JoueHT M.a. bekribaii b.K.

Ka3zakcTaHHBIH KYpBUIBIC CEKTOPBIHAA TYPFbIH YH CEKTOPbI KYPBUIBICBIHBIH KApPKbIHIbI
ecyi OaifKanazpl, )aHa TYPFRI3bUIFAH FUMaparTap opTa ecenreH 97% kypaiasl. JKbUDKbIMadTHIH
MYJIK CEKTOPBIHBIH, KYPBUIBIC XOHE TYPFbIH YH MHAYCTPHACBIHBIH PECTPYKTYpHU3aLs eceOlHeH
KEHEI01 KYPBUIBIC MaTepHaliJapblHa CYPAHBICTHIH KOOI MEH camachlH OaKbLIaylbl apTThIPYyFa
aneim kenui. Kaszipri Tanma Kypbulblc HapbiFbl KaszakcTaH MeMJIeKeTiHAer: OOJIbIN >KaTKaH
JaFraapeiCcKa  KapamacTaH 3 JaMyblH TOKTaTIaJbl KOHE Kas3ipri 3aMaHfbl MHHOBAIMSJIBIK
TEXHOJITHsJIAp/bl UIepill, ©3 TYThIHYIIbLIApbIHA jKaHAa OHIMIEPAl yCchbiHya. Alaiifa, KypbuUIbIC
HapBIFBI 9J/I€ JI€ JKaKChl JaMbIMaraH, IIET eJJepACH TaChIMAIJAHATHIH MaTepUaIapIbIH KOl
0eJIiri XaJbIKapaJblK CTaHIaPTKA COMKEC KeIMEH .

Kazipri 3amanfbl KYpBUIBIC MaTe€pHajiaphl, aTan alTKaHAA, KEKENiK JKOHE KallTaJlaThlH
nojauMepii Matepuan Ooibll TaObutaabl. KypambIHIa OpraHukaiblK 3aTTapblH Kel OoJybl
oJlapIbIH epTKe OeliM ekeHiria kepcereni [1].

O3ekTi MocenenepaiH Oipi OOJBIN KYPBUIBIC calachlHAA TOJUMEpIl MaTepuaiiapra
CYPaHBICTBIH apTybl, ©PT ChIHAY TXKIpOWEICPiHIH OJApIbIH JKCIUTyaTalHsl EPeKIIeNiKTepiH
€CKepe OTBIPBII, CTAHIAPTTHIK KYHUECIH KacayFa KaKeTTUIIrH TyasIpaabl. by sxyieHiF Herisri
YKYMBICHI HOPMAJTBIK KOPCETKIMITEPAiH CaHAbIK OaFachblH KaMTaMachl3 €TE/i.

3amaHayu MOJIMMEPIIIK MaTepuanIap/blH ©pTKe KayinTi OarachlH OHBIH jKaHy CUIIaThIMEH,
OPTTEH TYBIHJAUTBIH CHIPTKBI (DaKTOPJIAPIBIH OCEPIHEH, MOJENbJEYyre MYMKIHIIK OepeTiH
9KCHEPUMEHTTIK KOHJBIPFbUIAD HETI31HJE KaJbIHHBIH Tapajly KbUIJAaMJbIFBIMEH, TYTaHFbIII
KOPCETKIIITEPiH aHBIKTAY OCHI 9J[ICTEPMEH KaMTaMachl3 €TileI.

XKymbicTa TEXHUKAJBIK perjiaMeHT IMeH CTaHJapTTay OOHBbIHIIA HOPMATHBTIK
Ky)XKaTTap/blH TajanTapbl, COHbIMEH KaTap KYpbUIBIC HOpPMAachl >KOHE ©pT KaylICI3IIriHIH
epexenepi Oipre Konganbuiranbl kepceriireH. Connpikran xkyMbeicta MeMCT nen KHxE-HbIH
OapibIK cinTemenepi )xo0ara colikec KP-HbIH TEXHUKAIBIK perjiaMeHTiHe OaliIaHbICThl OepiTeH.

[Tomumepii MaTepUaiblH JKaHy PeXHMIHE T€K OHBIH XUMUSUIBIK KypaMblHA FaHa eMec
Oenruti Typae (U3MKaNbIK JKarjailbl MEH JKaHbII JKaTKaH MaTepualJiblH OpHaJlacyblHa
0aliaHbICThI, KYPBUIBICTBIK cajajap YLIIH MOJUMEpil MaTepUall[iblH ©PTTIK ChIHaMaJapbIHBIH
saicTepiHe ©31H/IK CTaHAApTThl KyHecl KakeT. by yiieHiH 6acTbl TancslpMachl HOpMajlaHFaH
KOPCETKIIITEP/IIH CaHIbIK OaracbIMEH KaMTaMmachl3 €TyleH Typaabl. OJe0u MoIiMeTTep.iH
aHaJIM31 MOJIMMEpPIl MaTepUaiapAblH 6pT KAyINTIirl KUbIH (PU3UKO-XUMMSIIBIK MPOLIECTEP MEH
3aHJIapFa TOYENIUTITIHeH eKeHIH KopceTTi [2].

Kazipri HopMaTuBTI KoHE METOJOJOTHUSIBIK 0a3a MOIUMEPIIl MaTepUaIapAbIH dPTYPIIi
TONTapbIHBIH KacUeTTepiH Oip/eH Oaranayra MYMKIHIIK OepMeiiii, COHJIBIKTaH Jla ChIHAYyIap/aaH
KOCBIMIIIa eCenTepi MEH HOTIKeNepi KakeT. HaKThl epTKe j>KaKbIH JKaFmaiJarbl MOJUMEPITIK
MaTepHaiapibl 3epTTey HOTIDKENepl ©3eKTi OoJibIn TaOblIaabl, COHABIKTAH ©PTKE Kapchl
HOpMaJiay JXKOHE OJIApJbIH KYPBUIBICTa KOJIAHBUTYBIH XKAKCAPTY YCHIHBICTAPBIH d3ipiiey KaxKeT.
OtaHAblK JKOHE IIETeNIIK HOPMATHUBTIK KYXKATTapAbl Tajjay HETI3iHIE MOJIUMEPIIiK
MaTepuaiapAblH 6pT KayilCI3/1irH aHbIKTay 00ObEKTUBTUIITTH apTTHIPY YILIH 6PT ChIHAKTapPbIHBIH
KOJIJTAaHBICTAFBI 9/IICTEMECIH JKOHE OJIap/Ibl )KaKCapTy YChIHBUIABI.

OnebuerTep:

1. Watson G.H. Feigenbaum’s Enduring Influence // Quality Progress. — 2005. — P.52.

2. TOCT 30247.0-94. KoHCTpyKIIMH CTpOUTENbHBIE. METOBI HCIBITAHUI HA OTHECTOUKOCTb.
O6mue TpedboBanus.-Been.1996.01.01-M.: Munctpoit Poccun: I'VIILIIIL, 1996. — XII. - 12¢.
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K¥PbLIbIC HBICAHAAPBIH 3KOJIOT'MAJIBIK CEPTUPUKATTAYIBIH
OTAHABIK KOHE HIET EJIAIK )KYUECI BEPTTEY

Hypceiiit C.T., On-Dapadu areingarsl Kaz¥y, Anmarsl
Fouteimu sxerekmi — A.K. Capuesa

Kaszipri ke3je KopIiiaraH OpTaHBIH Carachl, SKOHOMHUKAIBIK OoceKere KaOuIeTTUTIK KoHe
SHEPTreTHKAJIBIK Kayirci3aik »ahaHaplk Macesenep Oobll TaObUIaabl, OChI MOceelep Menimi
OHEPreTHKAIBIK THIM1 SKOHOMHUKaFa KOJI JKETKi3yTe allbIl Keliepi co3ci3.

Ocblran opail KypbUIbIC CaJlachIH/a Kachbll CTaHIapTTap bl aianany apKbUIbl aJaMHbIH
TIPIIUTIK OpPEKEeTIHIH KAayilCi3AiriH KaMTaMachl3 €Tyre jKOHE KOJaibl MIApTTapblH jKacayra,
KYPBUIBIC KbI3METIHIH KOPILIaFaH OPTaFa KaFbIMChI3 9CEPIH LIEKTEeYre )KoHe TAOUFU pecypcTapiblH
OapIbIK TYPJIEPIH YTHIMJBI MaiiiajJaHy MEH KOpFayAbl KaMTamachl3 €Ty 3KOHOMMKAJBIK ©3€KTi
Macesie OOJIbI TaObLIA IbI.

«Kacsurt crangaprrap» Eyponansik Onakra, Conrycrik AMepukana, ABcTpanusia, A3us
esJepinae KeH TypAae naiinananeuianel skoHe Opta IlbiFpicTa koHE JaThlH AMeEpHKachIHIA
Konganbutbin keneni [1]. Tinti Adpukaga pecMu Typae MOWBIHAANFaH OipHEIIE <« KaChLI»
FUMapaTTap TYpFbI3bUIFaH, ajaiija adpukanblk enjepAe oe3[epiHiH JKeKe CTaHIapTTaphl
mIbIFapbuIMarat. «OKachll FUMapaTrTapIblH» apTHIKIIBUIBIKTAPBIHBIH KaTapblHA FUMapaTThIH
UHBECTULMSUIBIK ~ KbI3BIFYIIBUIBIFBIHBIH ~ JKOFApbUIAYbIH  JKOHE  KOCBIMIIA  MapKETHHITIK
MYMKIHIIKTEP/Ii, dKCIUTYaTAlUsUIBIK IIBIFBICTAPABIH TOMECHJCYIH, KAJIIABIKTAPABIH MOJIICPIHIH
KbICKapybIH, JHEPTUsl MEH CY/bl TYThIHY/BIH KbICKAPYBIH, KaJlFa aJIyIIbLIap YIIIH bIHFAHIIbI )KoHE
Kayirnciz maptrapasl, CO2 MIBIFapbUIYBIHBIH KBICKAPYBIH JKOHE KOpIIaraH OpTara YKBINTaIl
KapayIblH KOpiHyl MEH FUMapaT HErepiHiH oJeyMETTIK jKayanmKepIIiTiriHiH KOoFapbl OOTybIH
KATKBI3a]IbI

Kazipri yakpITTa KOJIJAaHBUIATBIH <OKAChU» FHUMapaT CTaHJApTTapbIHBIH 1IIIHEH
«BREEAM», «LEED», «GreenGlobes» cranmapTTapbl 3amMaHaydn Ma3MyHfa wue. by
CTaHJApTTapAbIH HeETi31HJe ep OelliKTepiHe, SHEPTHUsHbI, Cy ’KOHE KYPBUIbIC MaTepHalAapbiH
naiijanany HopMmartuBTepi karaiael [2]. CeprudukarranraH FuMapaTTap KOpIIaraH OpTaHbIH
OapbIHIIa TOMEH JIACTAHYBIH KaMTaMachl3 €Tell, MYHJail KypbUIBICTApJbIH HSKCIUTyaTalHsIChl
KOCIOM DKOJIOTHUSJIBIK MEHEDKMEHTIIEH Oipre kyprisuieni. bi3giH 3eprreyimizne Herisre
anpiHaTelH LEED (The Leader ship in Energy and Environmental Design) 3KoIOTrHsIbIK
crangaprrap xyieci 1998 xouibl U.S. Green Building Council nemece USGBC xoMMepIusiibiK
eMec aMepHKalibIK YibIMMeH a3ipiieHreH xoHe LEED ynrteik Hyckanapsl Kananana, bpasunusaa,
Uranuana xoHe YHJIIcTaHAa KeH Maijgananbuiafpl. Ochkl KYHEHIH Typil FUMapaT THOTEpIH
cepTUdUKaTTayla KOJJAHBICTaFbl KejleciZied chiz0anapbl aca YJIKEH MpaKTHKaJIbIK MOHIE He:
JKaHa KYPBUIbIC, cay/ia ajlaHJapbl, MEKTENITep, MEMMaHIIBUIBIK KBI3METIH KOPCETETIH YHBIMIapFa
apHaJFaH FUMapaTTap, eHIMIEpAIH KoMasiapbl )KOHE OJIap/Ibl TapaTy OpTajbIKTaphl, IEHCAYIbIK
caKTay HbICAHJaphl, aKIAPATTHIK OPTAIBIKTAp JKOHE 111 OHIeIMereH rumapartap [3].

ConbiMen LEED kyiieci MemileKeTTeri KYpbBUIBIC —CallaChIHAAFbl  MEMIIEKETTIK
CTaHJapTTapMEH OpHAThUIFaH TajanTapAbl anMacTeipmaiinbl, Oipaxk LEED rtanmanTaper camna
OarasiaybIHbIH KETUIIPUITeH KpUTepuidi 00J1a OTBIPHII, XKOFAPHI XKOHE 3aMaHAyH CYpaHBICTap/Ibl
KaHaFaTTaHbIPAIBL.

Konnanbuiran ogebuer:

1. GL-008-009 «Building Products Using Recycled Materials» /Hong Kong Green Label
Scheme, 2010.

2. LEED v4 for Building Design and Construction (updated April 5, 2016) // U.S. Green
Building Council, Washington DC, 2016.

3. On the effectiveness of new technologies for the reconstruction of buildings and
structures/ A.N Asaul, G.Y Zeyniyev, S.M Ageev, B.V Labudin // Industrial and civil
construction.2009.- Ne 5. 55-56.
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METPOJIOTMYECKOE OBECHEYEHUE ITPOU3BOJICTBA C PA3PABOTKOM
SJIEMEHTOB CUCTEMbBI MEHE//KMEHTA KAYECTBA

Xaiipomesa C.b. KasHY umenu anp-®apadu, Anmatsl
Hayunsiii pykoBoaurens: baiimaxanos [

[Tox merponornyeckum obecrnieueHrueM (MO) moOHMMAaeTCsl YCTAaHOBIICHUE U IPUMEHEHHE
HAyYHBIX M OpPraHU3alMOHHBIX OCHOB, TEXHUYECKHUX CPEJICTB, IPABUI U HOPM, HEOOXOIUMBIX JIJIS
JOCTHIKEHHUSI €IMHCTBA M Tpedyemol TouHOocTH W3MepeHUH. [1] OCHOBHOW TeHACHIMEW B
pa3BUTUU METPOJOTHYECKOro obOecredeHus SIBISETCS Mepexo] OT CYIIECTBOBAaBIICH paHee
CPaBHHUTEIBHO Y3KOW 3aaud O0OECIeYeHHs €IMHCTBA W TpeOyeMOH TOYHOCTH U3MEPEHHH K
MPUHILIMIIAAIBLHO HOBOM 3ajjaue o0ecreyeH s KaueCcTBa U3MEPEHUIA.

MeTtponornueckoe oOeCreYeHne MPOU3BOJACTBA JIOJDKHO B OIPEACICHHONW CTEICHH
o0ecreunBaTh ONTUMHU3AUIO YIIPABICHHS TEXHOIOTHUYECKUMH MPOIECCAMU U MPENNPUITHEM B
IEJIOM, CTA0MIIH3UPOBATH TPOIECCHI, MTOJICP)KUBATH KAY€CTBO H3TOTOBJICHUS MTPOAYKIIHH.

Cucrema wmenemxmenTa kadectBa (CMK) — COBOKYNHOCTh OpraHu3aliiOHHON
CTPYKTYPBI, METOJIMK, IIPOLIECCOB MU PECypcoB, HEOOXOAUMBIX IS OOIIEr0 PYKOBOJICTBA
kauecTBoM. OHa mpeaHa3HaYeHa JJi1 OCTOSIHHOTO YIYYIIeHUS AESTeTbHOCTH, [T MTOBBIIICHUS
KOHKYPEHTOCTIOCOOHOCTH OpraHu3allid Ha HAIMOHAJLHOM W MHUPOBOM pPBIHKAaX, OIMpPEACIseT
KOHKYPEHTOCTIOCOOHOCTh J1t000#1 opranuzanuu. [2] MMeHHO MO MepeyrcIeHHBIM MpUYNHAM
pa3paboTKa »JJIEMEHTOB CHUCTEMbl MEHEUKMEHTa KauecTBa Ha MPEANPUITHU  SBISETCS
HEOOXOIUMBIM acmeKToM Ui 3GdEeKTUBHOW pabOThl MNPEANpUATHA. OTHUM OINpEAeseTcs
aKTYaJIbHOCTh METPOJIOTHYECKOTO OOECTICUeHHsI TPOU3BOJCTBA C Pa3pabOTKOW SJIEMEHTOB
CUCTEMbI MEHEIPKMEHTA KaueCTBa.

Takum o0pazom, B HacTosed padoTe OBLI MPEAJIOKEH MPOCKT MO METPOIOTHYECKOMY
o0ecrnevyeHnIo ¢ pa3paboTKOM 2JIEMEHTOB CUCTEMbl MEHEKMEHTA KauecTBa.

Jluteparypa:

1.MeTtposioruyeckoe obecrieueHue MPOU3BOJCTBA. DNEeKTPOHHBIN pecypc:
http://metrob.ru/html/mo/

2. CMK. DnektponHslii pecypc: https://www.iso.org/ru/iso-9001-quality-management.html
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TYPUCTIK KbIBMETTI JIMIEH3UAJIAY

MenenraseieBa JK.C., Akpuibaesa JI.H.
Ka3zHY umenn anp-Dapabu, AnMarbl
Frutbivu sxerexini: MykameeHKbI3H B.

Maxkanana Ka3zakctangarbl TypUCTIK KbI3METTI CTaHAApTTAy *oHE CepTU(UKATTAYAbIH
epeKIIeTiKTepi, OapiblK TYPUCTIK WHAYCTPUS MEMIICKETTIK CTaHIapTTapFa CYHCHETiHIKTeH
MEMJIEKETTIK CTaHAapTTay XKYyHecl SFHU, TypONepaTOpiblK, TYpPareHTTIK KbI3MET, TYpHU3M
HYCKAYIIBICHIHBIH KBI3METIH JINIICH3UIIAY TYPasibl Al ThLIAIbI.

Typusm anemaik sKoHOMHUKana 0acTel pesiH OipiH atkapanbl. JlyHuexys3inik Typuctik
YiieimabsiH (ITY) aepexrepi OOWBIHINA OJI SJIEMJIET] KAkl YIATTHIK OHIMHIH OHHaH Oip O6iriH,
XaJbIKapaJIbIK MHBECTUIIMSAHBIH 11 MmalbI3iaH acTaMblH, dJIEMIIK OHAIPICTIH opOip 9-1IIbI KYMBIC
OpHBIH KamMTaMachl3 eteni. Typu3MHIH Ka3ipri MHIYCTPHUACH TAaOBICHI JKOFaphl JKOHE CEepITiHIl
JAMBIT KeJe JKaTKaH KbI3MET KOPCETYNEpAiH XalbIKapajblK cayJa CerMEeHTTEpiHiH Oipi OObII
taObu1aab! [1]. FeiIbiM MeH TEeXHUKAHBIH Ka3ipri Ke3/1eri JaMy Ke3eHiH/e, CTaHapTTay oHaipicTe
e )KYMBbICTap/ia 1a, eMipAiH 0apiblK cananapblH KaMTuAbl. COHBIH 1IIIH/E TYpPHU3M cajachlHIa Ja
CTaHJAPTTapABIH aJaTBIH peJii MeH opHbI epekiie. CeGedi cTaHaapT o1 - KY3bIpJbl OpraHaapMeH
OeKITIIreH CTaHIapTTay 00BEKTiCiHE HeMece OIPTEeKTI eHIMIEep TONTapblHA JKOHE KEPEKTl Ke3/e
0ip eHiIMIe KOWBIIATHIH HOPMATHBTI-TEXHUKAIBIK KykaT. CoHlaii-aK, TypHCTIK KbI3METTI Ky3ere
achIpy KYKBIFBI YIIIIH OepiieTiH TUIeH3Usl OOJIBIN TaObUIATHIHABIKTAH, TUIEH3US ]a TYPU3M YIIiH
YJIKeH MaHbI3ABI pen atkapaabl. JlumeHsusHblH Kymi Kazakcran PecrmyOnukachiHBIH OapiibiK
aymarbiHga Kypendi. Kasakcran PecryOnukaceiHIarsl TUIEH3UATIAY Typajibl 3aHHAMara CoiKec
TYPOIEPATOPIIBIK, TYPAreHTTIK KbI3MET, TYPHU3M HYCKAYIIBICBIHBIH KbI3METI JTUICH3UsIaHa b1 [2].
MeMJEeKeTTIK CTaHAApTThl ©31HE COWKEC MHUHHUCTPIIKTEpAE OeKiTemi, onapabl 63 Ke3eTiHJe
0azanplK koHe Oacka craHaaprray OOWBIHIIA YKBIMIAAp MEH Mekemenep Oekitemi. bapibix
TYPHUCTIK UHIYCTPUSI MEMJIEKETTIK CTaHAapTTapra CyieHe/I.

Anam JeMaibic yaKbITBIH OTKi3ep alJbIH/Ia ©31HIH JeMallbiC YaKBITBIHBIH Calachkl MCH
Kayinci3airine KenuiaeHren 6omysl kepek. CepTugukaTrray OChIHIai KbI3MET TYPJIEPIHIH KoHE
TYpUCTIK pupManapablH O€nriii AeHrenre colikec 00IybIH KAMTaMAaChI3 €TiI OThIPabl.

O1eoueTTep

1. baymrapren JI.B.Crangaptuszanus u ceptudukanus B Typusme. Yuebuuk. M., 2010. — 332 c.

2. Jextaps .M. JlunensupoBanue u cepruduxanys B Typuzme - M.: DUHAHCH U CTaTUCTHKA,
2006. - 256 c.
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KYPBLIBICTBIK KEPAMUKA IIJIMTAJIAPBIH CbIHAY

Typcein T.E.
On-dapabu aTeiHaarel Kazak ¥ATTBIK YHUBEPCUTETI
FreuteiMu skerekmrici: JoueHT, ¢.-M.F.k. JlanneioaeBa A K.

Kepamuka ca3 xoHe KpeMHH (Tpariei, JUaTOMUT) IIeriHJl >KbIHBICTApbIHAH ajbIHFaH,
OHEPKACINTIK KAIABIKTAp (KOMIp OHAIPY KOHE KeMIpai 0ailbITy) KapThlIail KYpFaK IMpecTey
HeMece IJIACTHKAIBIK KaJbIITAY jKOHE KeWiH MemTepae KYHaipy apKbUIbl jKacalaThlH >KacaHIbl
Tac Marepuangapbl. KepaMukanslk TacTap jKoHE IUTUTaap FUMapaTTapblH CHIPTKBI JKOHE 1IIKi
KaObIpFraapbl, )oHE COHIAM-aK ipreTacTapibl TOCEYre apHaIFaH KYPbUIbIC MaTepuaiaapsl. [1]

Kepamukanblk miuuTa eHAIpYII OEKITKEH TEXHOJIOTHSUIBIK HOPMATHUBTEPre KaTBICTHI
CTaHJApTTHIK TajanTapblHa CoWKec NalblHIanybl Kepek. llnuramapiasiH OeTi Teric Hemece
Oenepai, cazganOaraH HEMECe KBUITBIPATBUIFAH, MOHOXPOMJIBI HEMECE TYPIi-TYCTi TYCTi, TYpJi
omicrepmeH OeseHfipinireH Oomybl MyMKiH. [lnuTkamapapiH Tyci, mimriHi Hemece penbedi
OHJIpyIIiMeH OeKITIIreH CTaHAapTTHl YJITUIepre coiikec Kenmyi Kepek. bekiTiniren yiri-tycri
CTaHIapTThI Ke3-KeJTeH OJIIIeM/IeT1 IUTMTKaIapra y3apTyra 6omapl.[2]

Kepamukanblk muuTanmapabl 3epTTey OapbIChIHIA OJapAbl ChbIHAY, COHBIH IiIIiHAE
OEpIKTLIIKKE KOHE TO3YFa, SIFHU OChl MaTEePUAJABIH TEXHUKAJIBIK CUIIATTaMalapbIHBIH O1p1 O0IBIT
Tabbutaabl. JKeIITBIp OCTIHIH TEPMHSIIBIK TO3IMIUTIT, CyIbl CiHIpyl MEH IUIMTaHBIH CYBIKKA
Te3IMIUTIr OaranmaHblll, capantayra Tycyli Tuic. Kypbuibic MaTtepuaniapblHbIH, SFHU
KEpPaMUKaHBIH CalachblH KaMTaMachl3 €Ty 3ayBITTBIH HEMECE KOCIITOPBIHHBIH cara >KYHeciHiH
MaHBI3/1bl KYPaybIIITAPBIHBIH Oipi OOMIBIT TaObLIAIbL.

Cynsl ciHIpy *oHE asi3ra Te3IMIUTIK - OyJ1 6ip-OipiMeH OaiiJIaHBICTHI CHITaTTaManap, ojap
IUTMTA KeyeKTUIIriHe Tikenel Toyenai 6onaapl. Cybl CiHipy - Oy YITiAeri CyAbIH Maccachl TOJIBIK
KaHBIKKAaH Ke3[e KYpFaK 3aTTapiblH MaccachlHa KaTblHACHl. JKemimaenreH KepaMHKaJIbIK
IUIMTaAaFbl Cyabl CiHipy 3% -AaH acmaybl Kepek, KaObIpFalbIK IUIMTKaJAp YLIIH CyAbI CIHIPY
keMinzie 10% 060mybl Kepek.

Asi3Fa Te3IMIUIIK - KepaMHKa eHIMJepiHiH Oy3buly OenriiepiHiH mnaiiaa OGoJybIHCHI3
OlpHelIe peT My3JaTy ’KoHE epiTy LMKJIIapblHa Kapchl TYpY MYMKIHAIr. OchIHIal HUKIAEPAIH
CaHbl KepaMHUKAJBbIK TUIMTaap/blH as3fa Te3IMJUITIHIH KepceTkili. 25 HeMmece OfjaH Ja Kell
My3/1aTy / epiTy HUKJIiHE e OHIM as3ra Te31MAl Jen ecentene/l. Exi )kakThl KyHAIpUIreH IiTa
OHIMJIep1 6Te KEYEeKTi )KOHE COHJIBIKTAH asi3ra Te3iMIi emec Oonbin keneni. Cyabiy cinyi 3% -nax
a3 O1p>KOJIFBI IJTUTAIap KaTKbUT OO0k ecenteneni. Erep minTa keiene HeMece KbITBIHOAUTHIH
OenMene aya TeMmepaTypachl HONJIIK JEHTeiJeH TeMeH TYCeTiH OeiMmene Typca, as3fa
TO3IMIUTIKTI eckepy KakeT. KpI3plppliran OesiMeie TUIMTKaap/Ibl CallFaH/a as3Fa Te3IMIUTIKKE
Ha3zap ayJqapMmayra 0oJaibl.

KypbUIbICTBIK Ke€paMuKa — OYJ1 TYPFbIH YH KOHE OHJIPICTIK FUMapaTTap TYpFbI3yFa YIIIH
KOJIJTaHBUIAThIH KepaMHKaJIbIK OyiibiMaap ToObl. Kepamukanblk MaTepuanaap Kasipri kesje ete
Oenrinmi marepuan Oosbin caHamanbl. Onap KBIIKBUTFA TO3IMII, KOJIaHy/a Y3aKTHUIBIFBIMEH,
as3fa  Te3IMAUNriIMEH  epekmieneHeni.  KypbUIBICTBIK —~ KepamMHKa  OHJIpICI  XallbIK
HIapyalIbUTBIFBIHAAFBI €H MaHBI3/IbI caia OOJIBIT CaHAJIAIbI.

[TatimanansuTFrad onedueTTep Ti3iMi:
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METO/J OHEHKHN COOTBETCTBUA METPOJIOT'MYECKOI'O OBECIHIEYEHUA
MNPEANIPUATHUSA IIPU CEPTUOPUKALMUU EI'O CUCTEMbBI MEHE/UKMEHTA
KAYECTBA

Ecenraii A., KasHY um. anp-dapadbu
Hayunsrii pykoBoautens — npodeccop bonerenosa C.A.

B Pecnyonuke Kaszaxcran, kak W B 1000 JApyrod crpaHe, CpeAcTBa H3MEPECHHI
OPUMEHSIOTCS TPAaKTUYeCKH BO Bcex cdepax ngesTeNnbHOCTH. Pe3ynpTarbl u3MepeHuit
UCIIOJIB3YIOTCS ITPU PaboTax MO 00ECIIEUEHUIO 3alUThI )KU3HU U 3/10pOBbs IPaXkJlaH, Ipu padboTax
1o obecrevyeHuIo 0e30MacHOCTH TPyJa W JBMXKEHUS TPAHCIOPTa, MpU 100BIYE, TPOU3BOJICTBE,
nepepadoTKe, TPAHCIOPTUPOBAHUM, XPAaHEHHWU M IMOTPEOJEHUM BCEX BMJIOB SHEPreTUYECKHX
pecypcoB, IIpy MPOBEICHUH HAYYHBIX HCCIECIOBAHUHN, a TAK)KE BO MHOTHUX Jpyrux cdepax. Tem
CaMbIM, Pe3yJIbTaTbl U3MEPEHUH, SBIAIOTCA OCHOBOM JJISl IPUHATHS BaXKHBIX PELLICHUM, U TOIBKO
TOYHBIE IIOKa3aHUsl CPEACTB H3MEPEHUIl [Jal0T BO3MOXKHOCTb IPEJOTBPATUThH IOIY4YEHUE
HEJIOCTOBEPHBIX  pe3yJabTaTOB M3MEPEHMH, KOTOpble MOIYT IMpPHUBECTH K pa3IMYHBIM
HEOJIaronpUsTHBIM MOCIeACTBHAM. [1]

B ciydasx npennpuaTuil 1 opraHu3anuil JOCTOBEPHOCTh U3MEPEHUHN BIMAET Ha Ka4eCTBO
IPOAYKIIMH U 00ECIIeYeHUE €€ COOTBETCTBHS TPEOOBAHUSAM OTEUECTBEHHBIX M MEXITyHAPOIHBIX
cTaHgapToB. B Hacrosiee BpeMs BOIPOCH! HOBBIIIEHUS KauecTBa MPOAYKLHMM PEIIAlTCs Ha
OCHOBE CHUCTEM YIPABJIEHUS KaueCTBOM IMPEANPUATHS, COOTBETCTBYIOIIUX TpeOOBaHUSIM
MexayHapoaHbix ctanaaptoB ISO cepun 9000. BaxxHeHIIMM 3J1EMEHTOM CUCTEMBI YIIpaBICHUS
KayeCTBOM Ha IPEINPUITUU ABIISETCS CUCTEMA €0 METPOJIOIMYECKOro 00eCeYeH s, UrparoLas
B CMK posib uHGOPMALIMOHHOM OCHOBBI AJIsl YIPABICHUS MIPOLiecCaMi U 00BEKTaMHU.

[Ipu »TOM 3arpaTbl Ha METPOJIOTHYECKOE OOECleYeHne TMPOU3BOACTBA JIOJKHBI
COOTBETCTBOBATh MacHITa0aM IPOM3BOJICTBA, CJIOKHOCTH TEXHOJOTMYECKUX IUKIOB U B
KOHEYHOM CUETe HE TOJBKO OKYNAaThCs, HO U TIPUHOCUTH TOXO/. [2]

OcHOBHBIE BBIBOJIBI W TIPAKTUYECKHE PEKOMEHIAlUM, TOJIyYeHHbIE B pE3yJbTaTe
MPOBEJICHHBIX UCCIICIOBAHUI, 3aKIIIOYAIOTCS B ciieaytomeMm [3]:

1. B pesynprare aHanmza CoJEpKaHMUA METPOJIOTUYECKOT0 oOecredyeHus ObLIo
YCTaHOBJIEHO, YTO OHO HAIPABJIEHO HA MOBBIIIEHUE KayecTBa MPOAYKLIHUU MTyTEM JTOCTHKEHUS HE
TOJIBKO HEOOXOAMMOM TOYHOCTH M3MEpPEHMH, HO M CBOEBPEMEHHOCTH, OBICTpOJEHCTBUS
U3MEPEeHUN M W3MEPHUTEIHHOTO KOHTPOJIS MapaMeTPOB M XapaKTEPUCTHK TPOIYKIIMHA Ha BCEX
CTaausAX ee *XHM3HEHHOro Iukia. [loaTomy, mpu BbIOOpE CPEICTB HM3MEPEHHUH sl KOHTPOJIS
Ka4yecTBa MPOAYKINU W TEXHOJIOTWYECKHX IPOIECCOB, HYKHO YYHUTBHIBATH METPOJIOTUYECKYIO
Ha/IeKHOCTh CPEJICTB U3MEPEHUN U MEKIIOBEPOUHBIN HHTEpPBAJL.

2. Tak Kak TMpOBEACHHE TIOJHOM TMPOBEPKH COOTBETCTBUS BCEX JJIEMEHTOB
METPOJIOTHUECKOT0 OOECleUYeHUsl MPEeANpPHUITUs YCTaHOBIEHHBIM TPEOOBAHUSAM IPAKTHUECKU
HEBO3MOKHO, TPEMJIOKEHO MCIONIb30BaTh METO/bl BBIOOPOUYHOI OILIEHKH, OCHOBAaHHBIE Ha
npolenype TMpPOBEpKH CTAaTUCTHYECKUX TUMOTE3 O COOTBETCTBHM  (HECOOTBETCTBHM)
METPOJIOTMYECKOT0 00ECTIeYeHUsI YCTaHOBJIEHHBIM TPEOOBAHUSIM.

Jlureparypa:
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YIOPABJIEHUE KAYECTBOM MEJUIIMHCKOM TEXHUKH

VYrenos E.O. KazHY umenu anp-dapadbu
Hayunslii pykoBoaMTENb: 1.X.H., Tpodeccop Maxpenosa H.P.

CocrosiHue 310pOBbS HACEJICHHUS SBIISICTCS] BAXKHBIM YCIIOBHEM COIMATBLHO-DKOHOMUYECKOTO
mporpecca peruoHa W 3aBUCHT OT MHOXECTBa (DAKTOPOB, Cpelud KOTOPBIX 0C000€ MEecTo
MPUHAUICKUAT 3ApaBoOXpaHeHUI0. J[aHHas oTpaciab Mpu3BaHA OOCCIEUYUTHh COXPAHCHUE U
VAYYIICHHUE 37IOPOBBS IIyTEM OKa3aHHS BICOKOKBAIM(DUIIMPOBAHHOM JIEUEHO-TIPOPIIAKTUYECKON
MOMOIIM, KOTOpasi B HACTOSIIEE BPEMs HEBO3MO)KHA O€3 HMCIIOJb30BaHUS COBPEMEHHBIX BHJIOB
MEIUIIMHCKON TEXHUKU. B yUpexACHUAX 3IpaBOOXPAHCHHUS JOCTATOYHO IMHPOKO HMPUMCHSICTCS
CJIOXKHAsl, HAYKOEMKasi MEIUITMHCKAs TEXHUKA, YTO IOBBIIIACT MHTEPEC HE TOJBKO K cdepe ee
MIPOM3BOJICTBA, HO U K 00JIACTH TEXHUYECKOTO OOCTY)KHUBaHHUS (CEPBUCA).

B pesynbrare HemaBHEro HCCIAEAOBAHMS BBICHUIOCH, YTO BO MHOTHUX MEIUITMHCKHX
YUPEKIACHUAX 3aKylaeMas MCAMIIMHCKAs TEXHHKAa HE HCIONb3yeTcs. Takike BBISCHHIIOCH, YTO
MEPCOHANI YYPEKIACHUN 3JIpaBOOXpaHEHUS HE OOydeH paboTe Ha HMMEIOMIEHCS MEIUIIMHCKON
TeXHUKe. B HEKOTOpBIX OOJIBHHMIIAX OTCYTCTBYIOT PACXOJHBIC MaTCpHAJIbl IS MEIUIIMHCKOM
TEXHHUKH, MHOTO CIIy4aeB, KOTJa MEIUIIMHCKAs TEXHHWKA HAXOAUTCA B HEHCIPABHOM COCTOSHUHU
Oosee 3 MecsIeB.

BriBo crieayromuii: cerogHs mapK MEIUIIMHCKONH TEXHHMKH HCIIONIB3YeTCs HE B IOJHOM
00BeMe B OCHOBHOM M3-32 HECBOEBPEMEHHOT'O OCYIIIECTBIICHUS CEPBHCA MEIATCXHUKH.

B pesymbrare mnpoBEACHHOTO WCCIICIOBAaHUS OBLIM BBISIBICHBI OCHOBHBIC ITPUYHHBI
CJIO’KMBLIEHCS CUTYallNU:

1) mpom3BOAMTENN MEATEXHUKH YCTAHABIMBAIOT BBICOKHE IICHBI Ha 3allaCHBIC YacTH,
MO3TOMY PEMOHT B HEKOTOPBIX CITy4asiX MPOBOAUTH HEIEIecO00pa3Ho;

2) mpomaka 3amyacTedl OCYIIECTBISETCS KPYNHBIMH MapTUSAMH, a 3aMYacTH B TaKOM
KOJTMYECTBE HE TPEOYIOTCS CEPBUCHON OpTraHMU3AIlNH;

3) OTCYTCTBYIOT KaTajJOTy Ha 3allaCHbIC YaCTH M PACXOTHBIC MaTepHUalIbl, YTO B HEKOTOPBIX
CITyYasiX TPUBOJUT K HEMPAaBUILHOMY O(POPMIICHHIO 3aKa3a M, B UTOTE, K HCKAYCCTBEHHOMY €T0
HCITOJTHCHHUIO;

4) mUTeNhHBIC CPOKH MTOCTABKU PACXOIHBIX MAaTePUAIIOB U 3alTaCHBIX YaCTeH.

OparM U3 cocoOOB pelIeHHs NaHHOW MpoOieMbl OydeT co3JaHhe B PEerHoHe 0a30BOMA
OpTaHM3aI TI0 MPOJaKe W PEMOHTY MEIUIIMHCKOW TEXHHWKHU IO TaKUM HAIpPaBICHHSIM, Kak
CEepPBUC IICHTPAIM30BAHHO IIOCTYNMHBIICH MEIUIIMHCKOW TEXHUKH, IOCIETapaHTUHHOE
TEXHHYECKOE OOCITY’)KHBAaHUE, CUCTEMHOE OOCCIICUCHHE 3alacHBIMU YaCcTSIMH H PACXOTHBIMU
MaTepHalaMu.

Taxke penieHHeM JTaHHOW MPOOJIEeMBI MOXET TOCTYXHUTh Pa3paboTKa W YTBEPKICHUE
THUTIOBBIX KOHTPAKTOB Ha IIOCTaBKy MEIUIIMHCKON TEXHUKH, BKIIOYAIONIUX 00s3aTelIbHOE
TpeOOBaHUE O PEOCTABIICHUN TEXHUICCKON TJOKYMEHTAIH TI0 PEMOHTY 000pY/I0BaHUs, 8 TAKKE
WHCTPYKIIUH MO SKCIUTyaTaI[uH JIsl MEAUIIMHCKOTO TIEPCOHANA U MACIIOPT MEAUIIMHCKOM TEXHUKH.
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KUIC “CK3-U” KbI3BMETIH BAT'AJIAY KOHE TAJIIAY

blneipsicoB M.O.
On-Dapabu aTeiHaarel Kazak ¥ ATTHIK YHUBEPCUTETI, AJIMATHI K.
Foutbivu sxerexmi: [llopran6aesa XK.K.

KyKipT KbIIIKBUIBI XUMHSI OHEPKICIOIHIH MaHBI3bI OHIMACPIHIH Oipi OOJIBINT TaObLIA b
YKOHE OHBI OHAIPY YIKEH YKOHOMHKAJIBIK MaHbI3Fa He. OHEPKACINTIK KOJIJaHy ayKbIMbI MEH allyaH
TYPJIUIITi OOMBIHINA KYKIPT KBIIIKBUTBI 0aCKa XUMHSUTBIK ©HIMICPIiH apachIH/1a KOIIOACITBI OOJIBITT
Tabbu1aaAbl. ByJl XMMUATIBIK ©HIM PETIHIE OHBIH XKOFapbl OeJICeHaIIriHe OailIaHBICTHI.

Enimizmeri KykipT KbIIIKbUIBIH oHAIpeTiH OipaeH Oip tenneccis 3aywiT JXXIIC «CK3-Uy»
3aybIThl. 3aybIT KazaromeHepkacin ypaH eHAIpYIIi KOMIIAHUSIAPBIHBIH KaKETTUTIKTEpl YIIiH
2007 >xputbl Kypbutbil, 2011 >KbIIbI anFamiKbl ©HIMIH IIbIFapa OacTtaabl. 3aybIT KYPBLIBICHI
utanbsHablK KoMmranus J[lecmer banectp komnanuscet men MEKC (Monsanta, CLIA)
KOMIAHUSICBIHBIH KBILIIKBUT OHJIIPY TEXHOJOTHICH MEH >KOCTIaphl OOMBIHINA 31pICH]II.

KyKipT KpIIIKBUTBIH OHAIPY YIIIH OTaHABIK 6HIM maiaanansuiansl - « TenruslleBpOiimny
ZKHIC xeTKi3eTiH TYHIPIIIKTENTEH KYKIPT.

Kazakcranga >xacbul SKOHOMHKAHBI JaMbITy MIeHOepinae 2013 KbpUIabIH KBIPKYHEK
alipiHga eHIpICTIK KyaThl 418 kBT OonaThiH KYH 3JI€KTp CTaHIMACH caibiHabl. Kaszipri Tanmga
OHJIpUIEeTIH 37eKTp Kyarbl 18 MBT Ooisica, oHbiH 6 MBT 3ayBITTBIH Ka)KETTUTIKTEpi YIIiH
nagananeiangel, an 12 MBt «Kaszaromenepkocim»y YAK »AK kone JKaHakopraH KeH
OpBIHJIAPbIHA JKETKI31ICII.

MyHnaii KoplaraH opTara MUHHMAJAbl OCep €TEeTiH, TOJBIK aBTOMATTaHIbIPLIFaH
JKYHeIe )KYMBIC KACAUTHIH 3ayBITTHIH €JIIMi3/Ie CATBIHY MaKCaTHhI:

e VYpaH eHEepKaCciOl KOCIMOPBIHAAPHI YIIIH Y3AIKCI3 HIMKI3AT KETKI3YAl KaMTaMachl3 eTy

o «Kazatomenepkocin» ¥AK »AK merenmik >KeTKi3ylIiiepMeH KYKIPT KbIIIKbUIBIH
TYPAKThl KAMTaMachl3 €Ty OOMBIHIIIA TOYCKEIIEP Il TOMCHIETY;

o «Kazakcran PecnyOnuKachHBIH ypaH ©HEPKOCIOIH  CTPATervsUIbIK  JaMbITy»
OarapiamMachbiHa KaThICY;

e XXI raceIpJblH 3aMaHayd MIETEIIK TEXHOJIOTHSIIAPBIH OHAIPICKE €HTI3Yy apKbUIbI
«VHHOBaIUSITBIK-TEXHOJOTHSUTBIK  JKOOAJIapibl  JaMBITy» pECHyONHKaNbIK —OaFaapiamMachiH
JKY3€ere achIpy.

3aybIT OpHajIacy OpBIHBIH TaHJay Oipinama Kputepuitiepre OaitmansicTel 60mabl. JXKIIC
«CK3-U» ennipictik amansl Kpi3putopna oOmbickiHbIH JKaHakopraH ayaaHbiHAa, JKaHakopraH
KaJJaChblHAaH OHTYCTIK-IIBIFbICKA Kapall 8 IIakbIpbIM Jkepje opHayiackaH. Herisri kputepuiiiepi
KYKIPT KBbIIIKBUIBIHBIH HET13T1 TYTHIHYIIBUIAPBIHA KAKbIH OPHAIACYBI, KYPBUIBIC YIIIH KOJIANIIBI
WHXKEHEPIIK-TeOJOTUsIIbIK ~ karmai, «JKanmakopran tpamsuty JKIIC  Ttemipxongapra,
Maructpanbaapra kone Allb-Ha jkakbpIH OpHaIacyBhl.

byn mporecc SKOHOMHUKANBIK THIMII, KapamalbiM, SKOJOTHSIIBIK Kayimci3, OIeMJIIK
ToXipuOene >kakchl nambiradH. [Ipomecc ©31HIOIK apTHIKIIBUIBIKTApFa W€ - OHIMHIH Kol
IIBIFBIMIBUIBIFBL, TIPOIECTIH JKOFAphl KApKBIHIBLUIBIFBI, TOMEH KBIIy MIBIFBIHBI, IPOIECC
aBTOMATTaHJIBIPBUIFaH. byn 3aybIT enmiMi3iH JKOHOMHUKAChIHA THIMJI BIKIMAN €Til, YypaH
OHIIPICIHIH apTybIHA, OTAH/BIK IUKI3aTThI MaigaJaHyFa, KOChIMIIIA )KYMBIC OPBIHIAPBIH alllyFa
MYMKIHIIK Oep/ii.

OaebuerTep TiziMi:
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KBI3MET KOPCETY CAJIACBIHIA KAWJI3EH )KYUECIH EHAIPY

Kakpmkezel T.
On- Gapabu ateinarel KazY'V, AnMarsl,
Feumeivu sxerexmi: [lopranbaesa XK. K.

Kp3mMeT kepceTy canachlHAa y3aK Mep3iMi OOCEKeNEeCTIKTI KaMTamachl3 eTy— Oyl
KOMITaHHS O0acHIbUIaPBIHBIH €H 0aCThl Moceeci, OYHBI YHEMI JKOHE IIBIH/IAIT ST OTHIPY KEPEK.
Hormxecinne — 1aMUCBIH HEMece HapBhIKTaH KETyre Typa Keneni. busnec gamy ycringe 6onamipl,
erep »KaKcapTy >KYMBICTaphl »acallblll oThipca. MyHaail komnanusuiap yurin Kaiinzen— Ousnec
JKYPTi3y[iH TYIKI MaFbIHACBIH TYCIHAIPY XOHE Y3MIKCI3 KaKCcapTy omICTepiHiH Oipi OobIm
TaObLIA/IbI.

Kaiimzen— Oys icrenm »KaTKaH >KYMBICBIMBI3/IBI JKaKcapTyFa YHeMi YMTbuly. by
TYKBIpBIMAAMaZa MEHEDKMEHTTIH YJIKeH MYMKIHIiKTepi karelp. Kaiinszenre coiikec,
JKaKcapTyMeH KyHire aifHaibIcy Kepek. KyHaenikTi xakcapTynap KeJieM i Kap>KbUIbIK IIBIFBIHIbI
KaXeT eTIei /Il )KoHEe YIIKEH eMec, TINTI eneyli emec 00Iybl 1a MyMKiH. Anaiiaa Oipiri , COHbIH/IA
KeJeM/ll Kap>KbUIbIK IHIBIFBIHIAPCHI3-aK Oipranail xerictik Oepeni. Kaiimzenni enuipy yuriiH
aTKapbUIATHIH )KYMBICTap MEH oOiiJiay KabieTiHe Korl Hazap ayaapy kepek. Kainzenui enaipy— Oy
y3aK Mep3iM/Ii )k00a eKeHiH aiiTa KeTy Kepek. Kaii13eH oibIMBI3/IbIH OcitHeci 00TybI KEpeK.

Anrambiaaa Lean-xyiieciH aBTOMOOWMIIBJII KbI3MET cajachlHIa KojjgaHraH. KeHiHipek
Y3IiKci3 eHJIipic, cayaa, KbI3MET KOPCETY Callachl, JCHCAYIIBIK CaKTay )KOHE MEMJICKETTIK KbI3MET
cajachlHIa Ja OyJ1 TYKbIpbIMIaMaHbl YHJIECTIPIN KoyiaHa 0acTabl.

TanceIpbICTBIH  OPBIHIATY O KBULIAMIBIFBIHBIH apTybl, KOpJap JEHICHIHIH a3afobl,
HIBIFBIHAAP/BIH  a3aI0bl— MYHBIH OapibiFblH KaiifazeH kyileciH eHIipuTyiHiH HOTHXKECI peTiHae
OaiikaiiMbI3. KpI3MeT KepceTy onepanusiiapblH TYTac TalIan IMbIKKaHHAH KeiiH, )KYHeHl eHaipy
OapbIChIHIA KaliI3€H-TOII KYMBICHIH YHBIMIACThIpYyFa Oonaael. Kaiii3eH-ron yHemMi ©HIpicC TeH
KOMIIQHUSHBI Y3/IKCI3 JKeTULIIPYJEe 6T€ MaHbI3/Ibl POJb aTKapaabl. OpinTecTrepMeH Oip TomTa
JKYMBIC >Kacall OTBIPBIN, YPAICTEp MEH OmNepauusiapJarbl MBIKTBI JKOHE OJCI3 TYCTapbl
aHbIKTayFa Oonanel.  Herisri ypaictepaeri TybIHIAWTBIH TpoOsieMaliapAbl Taiaay dp Typdl
JEHTeHIer1 )KYMBICTap/IbIH €PEKIIENITH aHbIKTayFa XKoHE JKaKChl TYCIHyre koMekTeceni. byman
Oenex, TomTap  ©3EKTlI CypaKTapJpl IIEUIyre MYMKIHAIK Oepenl >KoHE yphicTep MeH
olepauusIapabl )KakcapTy OOHBIHIIA UesIap/bl )KacayFa MYKIHAIK Oepeni.

Kaitnzen xyiiecin sxy3ere acblpy apKbUIbl KOMITaHHS OTepaIysiiapabl OHTAMIaHIbIPa bl
JKOHE CTaHAapTTai/bl, >KYMBICHIbUIAp €HOeriH a3aiiTaabl, HapblKTa Odocekere KaOiTeTTiMiKTI
apTThipanbsl. HoTmkeciHzne KoMIaHUs ©3/€piHiH KOpPCETKIITEpiH apTThIpyFa, YpPIAICTEpIiH
JIOTUCTHKANBIK OacKapbLly JEHTeWiH apTThIpyFa, OocekenecTep anAblHAa apThIKIIBUIBIKTapFa e
0oJyFa JKoHE /1€ HapbIKTa 63 NO3UIMUIAPbIH 0J1aH 9p1 HbIFAUTyFa MYMKIHAIK aJlajbl.

Konpanwuiran oneduerrep Ti3imi:

1. Cemaxkuna I'. A. B3auMooTHOIIEHUS ¢ MOTPEOUTENSIMU - OCHOBA KOHKYPEHTOCHOCOOHOCTH
npennpustuii chepsl cepBuca // busnec. O6paszoBanue. [IpaBo. BectHuk Bonrorpanckoro
UHCTUTYTa Ou3Heca. / oTB. pea. B.JI. CmupnoBa — Bonrorpan: Ne 2 (31), 2015. —334c¢. (C.115-
119) ISSN 1990-536X

2. Nman M. T'em0Oa kaiinzen: IlyTh kK CHMXKEHMIO 3aTpaT W IMOBBIIICHUIO KayecTBa / Macaaku
Wwmam; [lep. ¢ anrn. — 8-e m3a., ucnp. U gon. — M.: AJIBITMHA ITABJIMIIEP, 2014. — 416c.
ISBN 978-5-9614-1558-2.

3. Bontpykesnu B. Ilomenko W. Kaiimzen mns padoumx / Ilep. ¢ anrin. — M.: UHcTHTYT
KOMIUIEKCHBIX cTpaTerndeckux uccienoBanuii, 2007. — 152 c. - ISBN 978-5-903148-21-9
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KOCIIOPBIH HET'I3IHJE CAITA MEHEJKMEHTI )KYHECIHIH 3JIEMEHTTEPIH
KETIJIAIPY OAICTEPIH 3EPTTEY

Meipzait A.Jl., Hypsuutaesa H. /L.
On-®apabu areingarsl Kaz¥YV, AnmMarsl Kanacel
Frumeivu sxerexini: ara oKpITyIIbl MakcyTxaHoBa A.M.

Kazakcranaa s5KOHOMHUKAIIBIK pedopManap/IsH JaMy IapacklHa COWKEC carara aca YIKeH
MoH Oepinexi. Kazipri ke3me Ka3aKCTaHbIK KOCIMOPBIHAAP YIIIH €H YJIKEH Mocenenepaid Oipi
Oacekere KaOUIETTI OHIMII OHAIPYAI KaMTaMachl3 €Tyre MyMKiH/IK OepeTiH cama KyheciH Kypy
Oosbin  TaObutanel. Cama JKyleci KOCIMOPBIHHBIH — €PEKIICNTIKTEPiH, OHIMAl JadbIHaay
HIBIFBIHAAPBIH  a3alTYyABl KaMTaMachl3 €Tyl ecerke any Kepek. Ke3 KeiareH TYThIHYIIbI
JKETKI3UIETIH Tayap CamachlHBIH TYPAKThl OHE OPHBIKTHI OOJIATHIHIBIFBIHA CEHIMII OOJIFBICHI
keneni [1].

XKympicta KOHAWUTEPNIK OHIMAEp camacbkiHa aHanu3 kypriziiai, HWCO 9001-2015
CTaHJAPTHI TAJIANITAPBIHA COWKEC KOHIUTEPIIK GadpuKa Heri3iHae cama MeHEeKMEHTI JKyHeciHIH
3JIEMEHTTEPIH KETUIAIPY dicTepi KapacThIpbLLabI [2].

3eprrey Hbicanbl peringe AO «Paxar» konauteprik ¢adpukacer men MCO 9001-2015
XaJIbIKapaJiblK CTaHAPThI HET131H/IET1 carna MEHEXKMEHT JKYHeC] albIHIbI.

2015 KbpUTBI CTaHTAPTTAY OJEMIHAC MAHBI3IBI JKAHAIBIK OpbIH anabl — 2012 >KBULIBIH
MaycbiM aiibiHaH Oacrtan ewnzenin >xkatrkan MCO 9001-2015 cama MeHemXMEHT Kyieci
CTaHJApTHIHBIH JKaHAa HycKachl kapblkka MBIKTEL. MICO 9001:2015 ’xaHa Hyckachl Oackapy
TEXHOJIOTUACHI MPOIECTEPi MEH OHIPICTIK mporecTep/ i OipikTipyre »)akchl Oerimaenrex [3].

JKyMBICTBIH MaKcaThl KOHIUTEPIIK eHiMAep oHIipici 3 (HEeKTUBTUIIrH apTTHIPY OOIBIT
TaOBLIA/Ibl, JKOHE OHBI XKY3€re achblpy MaKcaTbIH/Ia KelleCi TarnchipManap aiara KOHbLUIIbL:

- SWOT-ananu3apl KoiJaHa OTBHIPBIT  KOHIUTEPNIK OHIM OHIIPICIH JaMBITyJarbl

CTpaTerusIbIK OAFBITTAP bl AHBIKTAY;

- JlaliblH eHIMHIH camachlHE KaMTaMachl3 €TETIH HETI3r1 MPOoLecCTEPll 3ePTTEY JKIHE OHBI

XKY3€re acelpy peTiH KypacThIpy;

- Konnutepnik eHIM eHJIpici MPOILECIHIH calachblH apTThIPY MaKCaThIHJA KYPri3uireH
aHAM3AepAl KOMAaHYAbIH dQ(GEKTUBTIIITIH aHBIKTAY.

Kopeita kene, SWOT-ananmsi xoHe cedern-canaapiblk Micukasa quarpaMMachl KOMETiMEeH
AJIBIHFaH MOJIIMET KO3JIepiH 3epTTey HeTi31HAe KOHAUTEPIIK OHIM OHIPICIH JaMBITYbIH FHUTBIMH-
CTPATEeTHSUIBIK OarbITTapbl aHBIKTANIBL. JKYpri3iireH 3epTTeyliep MEH FBhUIBIMH aHaU3Jep
HOTWKECIHJIE KOHIUTEPIIK OHIM OHJIPICIHIH cama MEHEIKMEHT JKYHeciH XeTuiaipy oaictepi
Kapacteippuiiel. PDCA mpuHIWIiHE Heri3fenreH KOHAWTEPIIIK ©HIM OHAIpICi IMpOIECiHiH
(YHKIMOHAJIBIK MOJIEIIi MEH OHBI KYPACThIPY MeXaHM3Mi xacaiisl [4].

Onebuerrep:

1. 2012 xburrer 14 sxentokcanmarel  Kaszakcran — PecnmyOnmukaceiabiH — [Ipe3uaenti
H.O.Hazap6aeBthiH «Kazakctan-2050» «CTpaTeruschl KalbIITacKaH MEMIIEKETTIH KaHa
casicu OarbIThI» aTThl KazakcTtan xankeiHa XKongayeiHan. (www.akorda.kz)

2. Asctpuesckux A.H., Kanrepe B.M., Cypkos U.B. Ynpapnenue kauecTBOM Ha NPEANPUATHIX
NUIIeBOH U nepepadarbiBatoleil mpoMbluieHHocTH. HoBocubupcek: Cub.Yuus.uza-so. 2007.
- 268c.

3. TOCT P HCO 9001-2015 «CucreMbl MeEHE)KMEHTAa KadecTBa. 1peOoBaHHSI). —
Bgen.01.11.2015. -M.: uznarensctBO cTaHaapTos, 2015.

4. Ackapos E.C. Canansl 6ackapy.-AnMartel: OxoHOoMuKa, 2013. - 241 6.
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IPIMIIIK OHAIPY TEXHOJIOT'MACBIH AHBIKTAY

Nobax.A., on-Papabu ateingarsl KazYy
Feumeivu sxerexmri: Hypeimor E.K

IpiMmIik - CyTTiH KypaMbIHIAFbl OCOKTHI aKybl3 YHBITBIHIBICBIH OHICY apPKBUIBI JKOHE
IpIMIITIK MacCaChIHBIH MICII-KETUTYl apKbUIbl aJIbIHATHIH TaFaMJIbIK oHIM. [licimm-keTiny ke3inmae
ipiMIIIKTIH OapibIK Kypamaac OeJiKTepi TepeH ©3repicKe YIIbIpaiabl 1a, HITHKECIHAE OHIMIIe
apOMATTHIK JKOHE AOMJIIK 3aTTap J>KMHAJIAJbI, IPIMIIIKKE TOH KOHCHUCTEHIMs Taiga OoJajbl.
DOHEpPreTUKAJbIK KOHE TaraMJbUIBIK KYHIBUIBIFBI JKaFbIHAH 1pIMIIK OapiiblK CYT ©HIMJIEpiHEeH
iIiHeH OIpiHII OpbIH ajaabl. [pIMIIKTIH TaFaMIbUIBIK KYHIBLIBIFBI OHBIH KYPaMbIHIAFbI aKybI3,
CYT, Maii MeJIIepiHe KoHe MUHEPANIbl TY3/1ap, BUTAMUHAEP MOJIIIepiHe OalIaHbICThl 00Ia bl
100 1 TonmbIk Maitbl ipimmrikre 28-30 r akysi3, 32-33 r maii, 1 r kaneui, 0,8 T dhochop Oap.
IpimmrikTe 60C aMUH KBIIIKBUIAAPBIHBIH MOJIIIEP] 6TE KOTI.

Ipimirik engipyae cyTke epekiie Tanantap Koibuiaasl. CYTTiH JoMi MEH Hici Taza, 6erze
JTOMHEH HicCi3, 03iHe ToH 00iysl KepeK. CBHIPTKBI TYpi MEH KOHCHCTEHIIHMSICHI )KaFbIHAH O1pKemKi
CYMBIKTBIK, TYHOACBI3, TYCl aKTaH akKlIblUI-capbliFa JeiiH O6onybl kepek. CYTTiH KypaMblHAA ra3
TY3ylI MuKpodIiopa ( Mail KbIIKBUIIBI OaKTepusiap, iMeK TasKmanapsl) 0onmMaysl Kepek. [mek
TasKIIadapbl 1PIMIIIKTIH allblll KETHeyiHe ocepiH Turizelni. MacTHTTI CYTTeH HalbIHIaIFaH
IpiMIIKTIH canackl ToMeH Oonajabl. IpIMIIIKTIH 19Mi MEH KOHCHUCTEHIHACH o3repeni. COHbIMEH
KaTap MacTUTTI CYT HaTOreHAl CTapUIOKOKTap IbIH KOl MeJIepiH Kypaiapl. CeiTin, TOKCHHMEH
ynaHy Oonazapl. IpiMIIik eHaipiCiHIEe MACTHTTI COMATUKAIBIK KIETKaJIapAbIH MOJIIIEPIH 3epTTey
apKbLIbI aHBIKTAMIB1. [piMIITiK OHipyre apHaTFaH CyTTe COMATUKANIBIK KIeTKanap Memepi 1 cm>-
ta 500 MbIHHAH acniay kepek. CyTTi KaObUIIaFrania eH ajIbIMEH CYTTiH MacCachlH )KOHE CanachlH
aHBIKTAl/Ibl, COJaH KeHiH OpraHoJENTUKAIbIK KacHUeTTepiH aHblKTaiasl. KyH caiibiH
KBIIIKBUIBIFBIH, MAiJIBUIBIFBIH, THIFBI3JBIFBIH, COMATHUKAJBIK KJIETKa MOJIIEPIH aHBIKTAIl
OTBIPA/IbI.

IpiMirik enaipyre apHaiaFaH CyTTi JalblHAAy. 3aybITKa KaObUIIaHFaH CYTTIH KYpaMbl MEH
KYPBUIBIMBI 9p TYpJ1i Oosazibl. COHABIKTAH O1pKeNKi MIMKI3aTThl ally YIIIH CYTTI 1 TOYIIK CaKTal bl
(pesepBupieiini). Pesepsuprney neremimiz cyrri 2-4 °C -ta 1 Toymik cakray, Tasamay jKoHe
CaJIKbIHAATy Oonbim TaObuiafbl. IpiMIIIKTI ’kaHa caybUIFaH CYTTeH NalbIHAayFa OOIMaibl.
CayraHHaH KeliH cyT OakTepuuuATIiK ¢azana Oonaasl. MyHail cyTre Mukpoduopa qaMmbIManibl.
JKoraprbl camassl ipiMILIIKTI aly YLIiH OalFbIH CYT MICII XeTinyl kepek. JKeTiny nmporecci cyTre
10-12 °C-pa 12-14 carar iminge sxyprisineni sxone oran 0,1-0,3 % ambITKsl Kochkutans. JKeTiny
Ke3iHje cyTre docdat Typinae 60JIaThIH KaJIbIMHA TY3/1aphbl ©3repicKe YIIbIpaybl Maiaa 601abl.

OaebuerTep TiziMi:
1. KP CT 1732-2007 CyT 9He cyT eHiMmepi. JKammbl TEXHUKAJBIK IapTTap
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KA3AKCTAH PECIIYBJIMKACBIHIA TAMAK OHIMJAEPIH IIBIFAPATBIH
MEKEMEJIEPAIH 3AMAHAYU CTAHIAPTTAPMEH KOHE METPOJIOI' US1JIBIK
KAMTAMACBI3 ETIUIYIH 3EPTTEY

ba6amona Jl., on-®apabu ateiagarsl Kazak YJITTBIK YHUBEPCUTETI, AJIMaTh
Feumeivu sxerexmri: ¢-m.F.K., 1o11. Teneyos F.

KymeicteiH Makcatel: Kazakctan PecnyOnmkaceiHma Tamak eHIMIEPIH OHIIPETIH
MeKeMeJep/IiH 3aMaHayy CTaHAapTTaApPMEH )KOHE METPOJIOTHSUIBIK KAMTaMacChI3 €TUTYIH Tajaay.

Enimizmeri TamMak eHIMAEpPIH OHIIPETIH KOCIMOPBIHAAPIABIH KOFAMJIAFbl  CasiCH,
ODKOHOMHUKAJIBIK JKOHE OJIEYMETTIK TYPAKTBUIBIKTHI apTTHIPYAaFrbl MaHBI3BI 30p. Tamak
OHEPKOCIOIHIH HETi3ri Jamy OarbITTaphIHBIH Oipl — ONEMIIK JEHreHJeri Tajantapra caii oHiM
HIBIFApy JKOHE OHIIPIICTIH OHIM aCCOPTUMEHTTEPIH KEHEUTY apKbUIbI KOCIMOPHIHHBIH Odcekere
KaOUTeTTimirin  apTThipy. COHIOBIKTAH KOCIMOPBIHHBIH THIMJII, HOTHIKEN JKYMBICBIH JKOHE
OHJIIPUICTIH OHIMHIH KaXETTi CalachblHBIH JCHIEHIH KaMTaMachl3 €Ty YIIIiH KOCITOPBIH COHKec
JKaHa CTaHJApTTapMEH JKOHE METPOJIOTHSUIBIK KamMTaMmachl3 €TUlyl THIC. OHIMHIH ©MIpJIiK
MUKIICPiHIH OapiIbIK Ke3eHIEpi METPOJIOTHSUIBIK KaMTaMachl3 E€TYIIH OOBEKTiIepi OOJbIT
TaObUIABL.

OpOip KOCIMOPBIHHBIH HET13T1 MaKcaThl — HApbIKKA JKaHA ©HIMII mbiFapy. Erep engipicke
KOWBUIFaH jKaHa eHiMre apHaiaraH KaszakcraH PecnyOiuKachbIHBIH YITTHIK CTaHIApPThI HEMeECe
aJIIbIH-aJIa YITTBIK CTaHJapThl, MEMJICKETapaJIbIK CTaHAapTTap 0ojIMaca, OHJa KOCIIIOPBIH YIbIM
CTaHJAPTHIH d3ipiiei anaapl. 3epTTey kyMbIchl «Kekcy KaHT 3aybITh» JKILIC mbIcanbiHaa jkaHa
OHIM — HOITAJIFaH KAaHTKA apHAJIFaH YHBIM CTaHIAPTBIH 931pJIey JKOHE 3aYBITTHIH METPOIOTHSUIBIK
KaMTaMachl3 €TUTYIH TajiayFa apHajFaH.

Monaranran KaHTKa apHAIFaH yilbIM CTaHIAPTHIH o3ipney Gapbichiaaa KP 2007 xpurs 21
aringeaeri Ne 301 «Taramablk eHiMIEpiH Kayinci3airi Typanbsy 3aHbiabiH, KP 2003 xbuirsr 14
Kka3aHarsl Ne 489-11 « /o1 TAMIIBUIEIFE! aypyIapbIHEIH ATIbIH Ay TYpasibly 3aHBIHBIH skoHe KO
TP 021/2011 «Tamak eHiMIepiHIH KayilCi3Airi Typaub» perjJaMeHTiHIH TalanTapbl €CKepii.

XKana yilbIM CcTaHAAPTHIHIA PETIAMEHTTEITCH ChIHAY OJICTepl AapKbUIBI 3aybITTa
OHJIIPUIETIH KbI3bUIIIA KAHTHIHBIH (DU3UKA-XUMUSIIBIK KOHE OPTraHOJICNITUKAJIBIK KOPCETKIIITepl
aHBIKTANIBIH B ChIHAY KYPri3y Ke31H/1e MEMJIEKETTIK METPOJIOTUSIIBIK OaKblilay MEH KaJlarajayFra
JKATaThIH KOHE YaKbITHUIBI CEHIMICYIEH OTKEeH OJIley Kypaiaapbl, COHIaW-aK TEXHUKAaJIBIK
nIapTTap/a OpHATBUIFaH TajlanTap OOWBIHINA JAWBIHIAIFAH PEAKTUBTED MakJalaHbLUIIbL.
[Tafimananpinran ogeOueTTep:

1. IlpaBukoB IO.M., Mycauna I'.P. Metponoruueckoe obecrieyeHre MNPOU3BOJCTBA:
yuebHoe mocobue — M.: KHOPYC, 2009.—240 c.

2. ITnotaukoB B.M., Eropo B.B., Epaxtuna WN.U., XKerecosa I'.C., Ymapuesa C.M.,
CwmupnoBa [.M. MeTtposnorusi, cTanaptusaius u ceprudukaius: yaeoHoe nocodue.- Kaparanna:
KapI'TV, 2013.-303 c.

3. byraenko N.®., llItepman C.B. ®uznko-xuMuuecKre METObl aHaJIM3a U KOHTPOJIS B
caxapHOM Ipou3BoJIcTBE — YueOHoe rnocodue. - M.: 2006
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A OHIMIHE CUITATTAMAJIAPBIH AHBIKTAY

Kenecora b.C., on-®apabdu areiaaarsl Kaz¥y
Feumeivu sxerexmri: Hypeimor E.K

[aii mbIFeIc XambIKTapbiHa COHBIH imiHAe Kpitail MeH YHaicranra OyfaH MbIHIaraH
Kpuigap OypbiH Oenrimi OonraH. Omap anabiIMeH o3 O€TIMEH WIBIKKAaH KaOaibl Imaid
JKaTBIPaKTapblH CyFa CalbIll OOSYBIH IIBIFAPBII CaH alyaH aypyFa €M YIIH J9py OpHBIHA
rayajaHra.

XV raceipna maii imry [ereic xankeiHan Opta A3us XankeiHa Tapaid 6actaras. [laliaeH
aprbl Teri Keiraiiman meikkan aeiini. [aii meren ce3 "Tmaii-ue" nereH ce3iHeH TaparaH. Al
"Tuaii-ue" kpITaiima "xac xanelpak' nereH ce3. VII racbipia KpiTaiina KecekTenres mai naina
6o1b1. KecekTenren maiapl gaiiblHAay YIIYH aJJbIMEH >KalblpaKTapblH YHTAKTaIl, COCHIH OHBI
JIOpi CUSAKTHI IPECTET TaCTaiabl. AJl maiilaiaHap Ke3/1e OTTHIH )KOHE OYIBIH YCTIH/E )KYMCAPTHITI,
YHTaKTaN ajaThlH J1a TY3/all CyFa KailHataTeiH OonraH. Muausaa TeHi3 aenreitinen 300 — 1800
MeTp OMIKTIKTET] TayIsl skepiaepae 370 MbIH rekTap xepre mai eriir, skpuibiHa 500 MbIH TOHHA
mai eHaipiaei.

[aiaeiH TYCi O0IMaca, JOMIH aXbIpaTy KUbIH. ¥ HTAKTaJIFaH, TYHIPIIK KyHiHge ae 6ap.
AJIBIMEH Kachll XKambIpakThl cypbinTaiiabl. CoceiH kenTipenai. Erep nypeic kenTipiice, xamnbipak
)KapbuiMaybl THic. JKamblpak OyTiH 0oJjica, OJlaH «MBIKTBI» CYChIH d3ipieHeni. ComaH KeliH
dbepmeHTanusay JKYMbICHI XKypei. by ypaicTeH TONBIK ©TIIereH CyChIHHBIH 1aMi amibuiay. OHbI
«KOK» MIal neini. An xke0ipek ycraiica, OHbI MaMaH/AAp <OKEMic» HEMece «OKYMCaKy IIai Jiemn
aTaiapl.

[TaiinelH KaHmad KopanTapra CalbIHYBIHBIH Ja MaHpI3bl 30p. llommatunen makerrep,
IUTACTUK KOpamnTap KOHE IIbIHBI OaHKIIEp IMIalIbIH KACUETIH CaKTall Typa aaMaiiibl, COHJIBIKTaH
HIaiyap/IblH repMETUKAIIBIK KOopanTapra cajblHFaHbl aypeic. [llaif KypamblHAa TaHUH, KaTEXUH,
Iy ajib 3aThl, aJKOMATAp, YrIeBoATap, 3pup Maiibl ajaM JeHCayNbIFbIHA Taii1aabl BUTAMUHIED
Oap. Iaiinpiy xac xansiparbiaaa 72-76% cy 6oca, Kyprak 3aT 28-24% oHaarbl KypFak 3atT cyaa
epUTIH XoHE epUMeHTiH Oonbin ekire Oeimineni. [llaiiablH HEFYpibIM HO3IK T€ KYHIbBI
JKamblpakTapbl JKUBUIBIN, Al eHAIpeTiH (adpukaiapra >KETKI3UICe, CONTIN Me3TiIiHae
TEXHOJIOTHSUIBIK d3ipJey[eH OTCe camaibl mail maibiHaanaapl. baiixel Kapa mai gaibiaaay
TEXHOJIOTHSCHI )KUHAY, IUPATY, PEPMEHTTEY, KENTIpy CEeKIIA1 Kyp/leni IpoleccTep-1eH eTeal. Al
TYHHE KY31HJE op KHJIbI TEXHOJOTUSIIBIK JAalbIHAAY oficTepiHe OaiaHBICTHI Kapa, capbl, KoK,
KBI3BLI TYCTI 1Al OHIIPIIE/II.

OaebuerTep TiziMi:

1. Hlaitapix mexipeci: Kanai ecipineni, kacuerrepi. «AnteiH Opaa» No20 (103) 16 mambip, 2008
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2. Ilai Typansl Oipep co3. Mamanaapasiy aiitybinan. «Keticy» Ne8 (76) 30 coyip, 2005 x. — 11
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3. llaitnpiy amyan Typi 6ap. «Ypkep» Nel6 (186) 21-28 aknan, 2007 x. — 6 Oet

4. llaiinera kyaiperi veae? «Jlapa6os» Nel 10 kaxTap, 2009 x. — 22 Ger.
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MOBBIINIEHUE KAYECTBA U3MEPEHUI U3MEPUTEJIBHBIX CUCTEM
Opazeimber I
Kazaxckuil HalMoOHAIbHBIA YHUBEPCUTET UMEHH anb-Dapadu
Hayunsiit pyxkoBoautens: Jlockano O.M.

B Hacrosmee BpeMsi MpenbsBIAIOTCS HOBbIE TpPeOOBaHHS K OOECIEUCHHMIO KadyecTBa
OpOAYKIMM (MaluH, o0OpyJOBaHUs, NPUOOPOB U T.A.), BBIIYCKaeMOH NPOMBIIUIEHHBIMU
npennpusTusiMu. [Iporecc B 00JaCTH BBIYMCIUTENBHON TEXHUKU CIIOCOOCTBYET pealin3aliy Ha
INPOMBIIUICHHBIX MPEANPUATUAX METOAOB M CpeAcTB obecnedeHus kadectBa. OOecrnedeHue
KayecTBa MPOAYKLUHMHM - BaXHEHIIMH HHCTPYMEHT B MNOJAECPNKAHMUM W  YKPEIUIEHUU
KOHKYpPEeHTOCIIOCOOHOCTH. [IpH 3TOM ciieryeT noBbIaTh o0ecreyeHne KauecTBa U3Aeius Ha BeexX
JTalax €ro >KU3HEHHOIO LUKJA: IPOEKTHUPOBAHME, IMPOU3BOJACTBO, KOHTPOJIb, XPAaHEHUE U
9KCIUlyatauus. PemieHue 3Tol 3a7aud HEBO3MOXKHO 0€3 BBIPAOOTKM OOLIMX MPUHIMIIOB U
CHENHATBHBIX METO/IOB M3yYCHUs MEXaHM3MOB U IPOILIECCOB 00Pa30BaHMs HEONPEIEICHHOCTEH
napamMeTpoB M3zenuid miM ux ydactei. Crona ke cieayeT OTHECTH M NMpoOJieMbl YIpaBiIeHHUS
napamMeTpamMH B TEXHOJIOTHYECKUX MPOIeccax. DTU 3a7addl MPEICTaBIISIOT COOOH OCHOBY TEOPUHU
TOYHOCTH, HMHTETPUPOBAHHOW B 0OLIyl0 HpobieMy KadecTBa. SlapoM mpobiiembl KadecTBa
OPOAYKIMHM Ha CTaAMSIX NPOEKTUPOBAHMSI, U3TOTOBJIEHHUS M SKCIUIyaTallUU SIBISETCS TEOpUs
TOYHOCTH.

B MexnyHapoJHOM CTaH1apTe Ka4eCTBO ONPEIEIEHO KaK «COBOKYITHOCTb XapaKTEPUCTUK
00BEKTa, OTHOCSIIUXCA K €r0 CIOCOOHOCTH YJOBJIETBOPSTH YCTAHOBJIEHHBIE U NpeojaracMble
MOTPEOHOCTH Y.

Lenbto TuIIoMHON paboThl sABIsETCA pa3pabOTKa NPUKIAJAHOW TEOPUH MHBAPHUAHTHOTO
aHasinza u cunreza MUUC ¢ cummerpueit. JlocTuxkeHre JaHHOW LEIH MT03BOJISIET PEIIUTh BAXKHYIO
HaY4YHO-TEXHMUYECKYIO0 IPO0JIEMYy HCCIIEOBAHUS U3MEPUTEIIbHO-UH(OPMALIMOHHBIEBIX CHUCTEM
(UUC) ¢ eauHBIX TEOPETUKO-TPYIIOBBIX MO3UIUHA, BKIIOYAIONIMX HWHBAPUAHTHBIN aHAIM3 |
CHHTE3 JUIs PEeLIeHUs 3a/1a4 MOBBILIICHUs KaueCTBa U3MEPUTENbHON HH(DOPMAIIH.

Taxum 06pa3om, chopMyIUpPOBaH METOJOIOTUYECKUI IPUHIUI TaHHOTO UCCIIEI0OBAHUS -
HOPUHIUI CUMMETPHH. DTUM CO31aHO HE00X0AMMOE €AMHCTBO Mo1xoAa K uccnenoBanuio MUC u
pelieHno chopMyIMPOBAaHHBIX KOHKPETHBIX HAayUYHO-TEXHUYECKHMX 33/a4, UMEIOLUX OOJbIIoe
HapOJHO-XO0351ICTBEHHOE 3HAUYEHNUE.

OcHoBHbIE pe3yabTaThl pabOThl MONYYEHBl C MPUMEHEHHEM METO/J0B TEOpUHU
HEMpEepbIBHBIX TPYIN IpeoOpa3oBaHUil U TEOPUHM MHBAPHAHTOB. Takke B paboTe MCIOJIb30BAHBI
METOJbl TPYNIOBOr0 aHaiu3a JauddepeHUaTbHbIX YpPAaBHEHMH, METOAbl MOA00MS U
pasMepHOCTeH, MeToJbl O00pabOTKM HKCHEPUMEHTANIbHBIX JaHHBIX, METOAbl KOPPEKIUH
IPOCTPAHCTBEHHBIX UCKAKEHUM.

LleHHOCTb pe3ynbTaTOB pabOThI 3aKITH0YAETCS B YHUBEPCATIbHOCTH METO/1a UHBAPUAHTHOTO
aHaJIM3a U CUHTE3a, MPUMEHEHUE KOTOPOT0 BO3MOXKHO KaK B U3MEPUTENbHBIX U TUHAMUYECKHX,
Tak U B uHpopMmanumoHHbIXx mnoacuctemax WUC. Pa3zpaGoTaHHble METOABI KOMIIEHCAIMU
MOCTOSTHHBIX CHUCTEMAaTHYECKUX MOTPEeIIHOCTed MOryT ObITh 3()(PEKTUBHO NPHUMEHEHBI s
HIMPOKOT0 KJlacca TEXHUYECKUX OOBEKTOB, (DYHKIIMOHHPYIOUINX B YCIOBUSAX HEONpPEIeNCHHbBIX
BHEUIHUX Bo3MylleHUH. [IpumMeHeHHe TMpeanoKeHHbIX METOAOB MO3BOJIIET CYLIECTBEHHO
MOBBICUTH TOYHOCTb, @ CIEA0BATENBHO, M KAUECTBO U3MEPEHUH.

Taxum 06pa3zoM, B JaHHOH paboTe pellieHa HaydHas MpobdiemMa co3JaHus TEOPETHUECKOTO,
METOJI0JIOTUYECKOTO M AJIFOPUTMHYECKOTO MOAX0Ja K UCCIEN0BAHUIO U3MEPUTENBHBIX CHCTEM.
Kak cienyer u3 pe3ynbTaToB paboThl, TAKOW MOIX0 MOXKET ObITh IOCTPOEH HAa OCHOBE IPUHIIMIIA
CUMMETpUU. B cuily yHuUBepcanbHOCTH CBOWCTB CHUMMETPHH, IOCTPOCHHbIE B pabOTe METOJIbI
TEOPETUKO-TPYIIIOBOTO aHAIM3a W CHHTE3a, OXBATBhIBAIOT IIMPOKUN CHEKTP COBPEMEHHBIX
NPUKIAIHBIX 3a7a4 MoJieaupoBanus u skcrutyaranun UNC.
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CAIIA MEHE/I)KMEHTI )KYWUECIHE CEPTU®UKATTAY AYJIUTIH
KYPI'I3YAI TAJLJAY

Kycumnosa O.K., on-dapadbu ateiamars Kaz¥y
Frutbimu xerexuri: Hypsimos E.K

Cana MEHEDKMEHTI JKyHeciH cepTudukaTTay/ibl (0acTankbl ayAUTTi) )KOHE OeNTijIeHTeH
TOPTINTE aKKPEAUTTENITSH cara MEHEKMEHTI JKyHeNepiHiH COUKECTI-T1H COMKECTIKTI pacTay
OpraHbl XKXYpri3ei.

Ceprudukarray ayIuTiHIH HET13T1i MaKcaTTapbl MbIHATAP OOJBIT TAOBLIAIBI:

- aZlaMIap/IbIH ©Mip1 MEH JIEHCAYJIbIFbIH, a3aMaTTapblH MYJIIKTEP1 MEH KOpLIaFaH OpTaHbl
KOpFay VIIIH OHIMJIEpJiH, MPOLECTePiH, KYMBICTAPAbIH, KbI3MET KOPCETYIIH Kayilci3IiriH
KaMTaMachl3 eTy;

- OHIMIEp MEH KbI3MET KOpPCeTYIIH camachl MAceleNepiHie TYThIHYIIBUIAPIbIH
MY/IETIepiH KOpFay;

- cayJa/laFbl TEXHUKAJIBIK KEeJEpriiepIi K010, OHIMHIH 1IIKi )KOHE CBIPTKBI PHIHOKTAPIAFbI
OacekernecTik KablIeTiH KaMTaMachl3 eTy;

- 3aHJIBI JKOHE JKeKe TyJrFanapasiH KazakcTaHHBIH OipbIHFad Tayap pIHOTBIHIAFBI KBI3METI
YILiH, COHJal-aK XaJablKapajablK SKOHOMHUKAJIBIK FhUIBIMU-TEXHUKAJIBIK BIHTBIMAKTACTBIKKA JKOHE
XaJIbIKapaJIblK cay/ia KaThICYhI YIIIH KOKETT1 JKaFJaiap xacay.

Aynut oObeKkTiniepi peTinje:

- cara MEHeDKMEHTI JKYHeCiH KOJIIaHy KoHe cepTU(UKATTay Ccalachl,

HOPMAaTHUBTIK KY)KaTTap/IblH Tajanrtapra COMKecTIri;

- cara MeHeDKMEHTI kyiecinin Kyxkarrapeiaaa MCO 9001 tamantapblH KOpceTy AdJairi
MEH TOJIBIKTBIFbI;

- JKYlie TaJlanTapbIHBIH HAaKThl OPBIHIATYBI KO3KapachklHaH KoHe OHbIH HoTwKeniriH MCO
9001 coiikec KamMmTamachI3 €Ty cana MEHeKMEHTI JKYHEeCiHIH KbI3MET €Tyl OeNrijieHyl MyMKiH.

AynuT Kyprizyre KYKblIbl cepTU(HUKATTay OPTaHbIHBIH HET13I1 MIHJETTEPI:

- AKKpEeAUTTeY LIETIHAET1 >KoHe epexe OOMNBbIHIIA OHIMHIH cepTU(UKATTAYy *XYMBICHIH
KYPrizy;

- colikecTik OenriHi KojiaHyra 00JaThIiH pyKcaT Karas3blH (JIMLeH3us) Oepy;

- aKKpEAHWTTEYy aTTEeCTATHIHBIH OPEKEeT KYIIi KOWBLUIFaH Ke3/le KbI3METIiH TOKTaTy HeMece
YaKbITIIIA TOKTATY;

- KbI3METTIH MHCTICKIUSIIBIK OaKbUIaybIHA JKaFdail skacay;

- ©3 KbI3METI )KOHE ©3repicTepl Typajibl aknapaTTapAbl AKKPEJUTTEY OpraHFa TalchIpy;

- OTIHYWIIHIH KOMMEpPUMSUIBIK KYIHUSChIHA KAThICTBl JE€PEKTEPIH KAChIPBIH-IbIFbIH
caKTay.

OaebuerTep TiziMi:

1. Mennebaes T.M., AckapoB E.C., EpmexbaeBa ©.0., Kaxanoa W.JK. Cranmmaprray,
MeTtposiorus xoHe ceprudukarray: Okynsik \ - Aamatsr: XKIIC PITBK «/layip», 2011.-368
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YIIPABJIEME U KOHTPOJIb JOXJAEBAJIbBHBIX MAIINH
Onmec J1.C.
Kazaxckuil HalMoOHAIbHBIA YHUBEPCUTET UMEHH anb-Dapadu
Hayunsbrit pykoBogutens: JJocxkxano O.M.

OCHOBHBIM CIIOCOOOM MEXaHHU3AIMH U aBTOMATHU3aLUU OPOIICHUS SBIIACTCS JI0KICBaHUE.
HanOonee BbICOKME MOKa3aTean KayecTBa pabOThl MOTYT 00ECHEUUTh J10KIEBAIbHbIC MAIIMHbI
¢poutanpHoro geiictBus  (AM®Jl), Cama wmammHa 0e€3 CHCTEMBI YNpaBICHHUS HE
CaMOBBIPABHUBACTCS ¥ IIPU MAJICHIINX BO3MYLIAIOIIUX BO3IEHCTBUAX MOXKET CaMOIIPOU3BOJIBHO
CMeELIaThCs Ha opouraeMoM ydacTke. [Ipu 3ToM pe3ko Bo3pacTaeT OBPEXKAAEMOCTh PACTECHUM U
CHU)KAETCS PABHOMEPHOCTD AOXKAEBaHUs, 10 50% MOKET MEHATHCS CKOPOCTH JBKEHUS MAIIMHbI
B 33JJaHHOM HaIIpaBJICHUU U HOpMa I10JIUBA.

Teopernueckue wucciaeoBaHUsS YCTOWYMBOCTH JIBUXKEHHs, pa3paboTKa KOHLEMIIHNH,
CTPYKTYpbl U mepenarounbix (GyHkmuii IM®Jl, xak 0OBEKTOB YNpaBICHHS, CHHTE3 CHCTEM
yIpaBIEHUS, METOAMKHU pacdyeTa U OLICHKA I0Ka3aTesIel KauyecTBa J0XKIEBaHUS U JTIOCTOBEPHOU
OLICHKH CO3/1aBaeéMOI0 /1015 OCYIIIECTBIEHBI HA OCHOBE CUCTEMHOT0 [10/1X0/1a, CHCTEMOTEXHHUKH,
METOZI0B  TEOPUM  ABTOMATHYECKOTO  PEryJupOBaHUs C  HCIHOJb30BaHUEM  (PHU3HUKO-
MaTeMaTUYECKOTI0 MOJICIMPOBAHUS, MATEMAaTUUYECKON CTATUCTUKU U TEOPUU BEPOSITHOCTU

OneMeHTbl MallMHBl MOTYT OKa3blBaTh BIIMSHHE HA KAyeCTBO BBIIOJIHAEMOIO
TEXHOJIOTMYECKOIo Ipolecca nonusa. Jloxab, co3aaBaeMblii annaparaMyd U HacaJkKaMu, MOKET
OLICHUBAThCS PABHOMEPHOCTBIO II0OJIMBA, PAa3MEPOM, CKOPOCTbIO, KOJIMYECTBOM JIBHIKEHUS,
SHEprueil, NTaBjIeHUEM , yJ€JIbHOW MOIIHOCTBIO Kalejb, APYTUMHU IapaMeTpaMH U BIIMSAET Ha
BIIUTBIBAHUE BOJIbI B [TIOUBY, Ha MpoLecC 00pa30BaHUs J0XKIEBAIIbHON IPO3UH.

Hayunple ¥ TeXHMYECKHE PEIICHHs] KOHTPOJIA W YIpaBlIeHHUs pabOTON H0XKIEBAIBHBIX
MalluH (PPOHTAIBHOrO JAEHCTBHS CTPOSITCA HA CIEAYIOIIMX KOHIENTYaJIbHBIX MOJOXKCHUSX.
Bnauane TeopeTuuecKuMHU MCCIEI0BaHUAMU MAaTEMAaTUYECKH ONMMCHIBAETCS MAIIMHA KaK O0BEKT
yIOpaBICHUS JABM)KEHHEM Ha OpOIIAEMOM YYacTKE II0 HaIpaBJLSIIOIIEH U ONpEenesseTrcs
nepenatouHas pyukuus MO/

VYnpasieHnue 3akiarodaercs B cienyromem. Mcexoas u3 napaMeTpoB pexuMa OpOLICHMS,
KOTOpBIE YCTAHABJIMBAIOTCS Ha MaHENW WIM BBOJAATCA B CHCTEMY YIpPAaBJICHMs, MO 3apaHee
BBIOpaHHBIM CHOCO0aM KOPPEKLMHU JBWXEHMs, CTaOMJIM3alMM JUIMHBI MAalllMHbl Ha OCHOBE
aHayIM3a TeKyleld nHpOpMaluu O CMEIIEHUH KOHTPOJIMPYEMOM 4acTU B CPAaBHEHUH C 3a/1aHHBIM
3aIyCKOM, MOCTYMAIOIIMX BO3MYLIAIOMUX BO3/JEHCTBUIA OT M3ruba HampaBIsOUIed IBHXKEHHUS,
penbeda, TUNA MOYBBI U APYTUX MPUYHH.
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TAYAPJBIH HIBIFYbI TYPAJIBI AKTIHI POCIMJIEY TOPTIBI
VYkan B.E., On-®apabu ateianarsl Kaz¥Yy
Freuieimu xerekmni: baiimaxanos FLA.

[leTenae mbIFapblUIFaH Tayapiiap TayapblH LIBIFYBl Typaibl akTiMeH ockl Epexenin 13-
KOCBIMITIIAChIHA COMKEC pacTajajbl, 0J Ochbl EpexeHiH 23-TapMakTa-pblHAa COWKEC OTIHIII
OepylIiHiH OTIHIIII HET131H/e KOHE YChIHBUIFaH KY)KaTTap HET131He TOATHIPbLUIA/IbI.

TayapabIH WIBIFYbI Typasbl akTIre capanTaMaHbl XKYpri3yre yoKuleTTi YHbIMHBIH Tayap.ibl
HIBIFApFaH €N/ aHbIKTay >KOHIHJIET1 capariibl-ayJUTOpIaphl, YOKIJIETTI MEMJIEKETTIK OpraHHbIH
YOKUIETTI TYJIFACKI MEH OTIHIII OEpPYIII KOJI KOSIIbI, COHJIali-aK TEXHUKAJIBIK PETTEY CajlachIHIaFbI
YOKIJIETT1 OpraHHbIH capanTay YHBIMBIHBIH KOHE OTiHIII OepyIIiHiH MOpi OachUIbII, pacTajiaibl.

TayapabIH WIBIFYbI Typasbl akT YIII JaHada paciMeneal, oHblH Oipeyl "TayapblH MWBIFYbI
TypaJibl aKTUIEpAl €CeNTiK Ti3LmiM" >KypHalbIHIa KOJbI KOWBUIBII, OTiHIII Oepymrire Oepineni,
EKIHIIIICl TEXHUKAJIBIK PETTEY CalachIHIAFbl YOKUJICTTI OpraHaa KajaJbl, ajl YIIHIIICI capanTay
YHBIMBIH/IA KaJIa/Ibl.

TayapaplH WbIFYBl Typaibl Kyxarrapisl OepyzneH Oac Tapry cebenrtepi. TeXHUKaIbIK
peTTey cajachIHIAFbl yOKIUJIETTI OpraH jKOHE caparnTay YHbIMbI OTiHIII OepyIIire TayapablH MIBIFYbI
TypaJibl KY’KaTTap/ibl (TayapAbIH LIBIFYBI TYpalibl cepTU(UKATTHI HEMECE aKTiHI HeMece Tayap/ibIH
HIBIFYBI TYPaJbl capanTaMaliblK aKTiHi) Oepyre, MbIHaIail ceOenTepii HeTi3re ana OTHIPHIIL:

- OTIHIIITET] Tayap OepireH KyXKaTTapra coiikec Keiamece;

- OTiHII OepymIi Ky>KaTTapAbIH TYITHYCKa €KeHITiH pacTaii aiMaca;

- OepuireH Kyxarrap ocbl EpekeHiH TanantapblHa Colikec KeIMece;

- oTiHIII Oepymri capamTaMa >KYpri3yre j>KoHE TayapIblH OipAeHIeHIIpYiH XYprizy
JKaFJalbIH KaMTaMachl3 eTe ajnMaca 0ac TapTybl MYMKIH.

TayapapIH MIBIFYBI Typasbl KyKaTTapasl OepyaeH 6ac TapTy cedenTepiH KopceTin, epKiH
HBICaH/a jka3z0ara Typae Oip )KyMbIC KYHI 1IIiHAE OTiHil Oepyirire 6epinei.

OaebuerTep TiziMi:

1. KP Unnycrpus xoHe cayna MuHUCTpiHIH Ne 155 3anb1 24.02.2015

2. CaranueB K., CmarysioB A., bapak6aes b., Kanues O., Ceprudukarray: OKynbIK, AIMaThl:
bl. Anteincapun ateiH. KazakTeiH Ou1iM akan. PBK, 2000
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AKKPEJIUTTEY NPOUECTEPIH BACKAPY 9AICTEMEJIEPIH 93IPJIEY
TypnueBa A.A., On-Dapabu ateiaaars Kaz¥y
Fouteimu sxerekmi: ¢.-m.F.k. MyxTapoBa M.H.

Bi3niH eniMi3IiH TYpaKThl TaMybl OTaHJBIK OHIMIACPIIH O0ocekere KabuIeTTiIrine Tikenen
OailmaHpICThI, OyJI ©3 Ke3eriHae Oakpulay camachlHa, AaKKKPEAWTTEY MPOIECTEPiHIH
0acKapbUTYbIHA, SIFHU CBIHAK 3€pTXaHAJIAPbIHBIH JAeHreline Toyenai. ChlHaK 3epTXaHalapbIHBIH
EpeKIIeNiri, ONapJblH KY3BIPETTUIINH TaHYABIH apHaiibl >kyheciH Taman etemi. OmapablH
aKKpEIUTTENyl CBIHAK 3€pTXaHAIAPbIH aKKPEAMTAIMSUIAYbIH Kbl TACULAEPIH KOHE
AQHAJTMTUKAJIBIK KYMBICTHIH epekienikTepin cunre3aciiai. Connpikran 2000 >xpuiman Oacramn
Kazakcranga opTaibiK oprad 00BN TaOBUIATHIH CHIHAK 3epTXaHANAPBIH aKKPEIUTTEY/IIH YIITTHIK
AKyHecl AKYMBICBIH 0acTaibl , 011 ¥JITTBIK aKKpeIUTTey OpTasiblFbl. COHBIMEH, 3aH IIbIFAPYILbIHBIH
OacTel MiHIIETI - Oip KaFbIHAH, €PKIH cayaa MYIJAe]epiHiH TeHrepiMiH KaMTaMachl3 €Ty, eKiHIIi
JKaFblHaH — KOpILIaraH OpTaHbl KOPFay TYPFbICHIHAH aJIFaH/a, a3aMaTTap/bIH eMIpi, J€HCAYJIbIFbl
MEH MYJIKiH KOpFay.

“TexHUKANBIK peTTey Typalbl’ 3aHblHA COMKeC, TEXHUKAIBbIK pEeTTeYyAlH HEri3ri
DIIEMEHTTEPI TEXHUKAIBIK pErjJaMeHTTep, CTaHIapTTap, COKeCTiKTi Oaramay pocimuepi,
aKKpeIuTTey, OaKpliay >KoHe Kajarajnay OOl TaObuIabl.

Ocpl Kyiie MEeH 3aHHBIH KaObUTHaHybI, 19 KBULABIK KeliciM — maprrapian keiin, 2015
JKBLTBI MeMIIEKEeTIMI3IIH JlyHUuEeXY31TiK cayia YIUBIMBIHBIH MYIIECi O0TybIHA BIKIAMT €TTi.

bizain memieker JlyHUEXKY3UIK cayaa YHUBIMBIHBIH koHE Xanbikapanblk MIIAK, MAD
xoHe EA yibIMIapbIHbIH MYLIETIriHge O0Jlybl, MEIUIMHA calachlHa ©3 3aMaHayu Kyhemiz[i
KYpyFa KOJAIbl KIIMMAT jKacaliFaH. SIFHM TeK XalbIKapalbIK CTaHAapTTapFa )KYTiHOeH, 031Mi3/1iH
KYHEMI3l KYpy apKbUIbl YITTHIK XYHEHI MOHBIHAATY *OHE MEAMLMHAIBIK 3epTXaHanap MeH
yiBIMIAp/IbIH camaibl aKKPEIUTTENy CaHbIH KoOelTy. Mplcasbl IET MEMJIEKETIH ajaTblH 00JICaK
AKII-ta CLSI, ®panmusga COFRAC, T1.0.

[ller memnekeTTepae, koOiHe Eyporma MeMIIeKTTEpiHAEC aKKPEAUTTEITeH MEIUIIMHAIBIK
3epTXaHallapJblH, YWBIMIApJbIH CaHbl KYH CailblH apThIll KeJe >KaThlp, MbIcaliFa PyMbIHUSA
MemiekeTi 80%-0en ke Oacrarn kene xatbip, [ 'epmanus memiieketinae 60%, Opannusiga 40%,
Yexust 30%, Ilompma 20%, eeinapus 19%, TizimHiH conblHa JlatBus, ABcTpus, Benrpus
xoHe JIutea. Kepin typransiMeizgait TM/] MemiekerTepine Kaparanna Eypona memuekerrepi
6ackIM, coit cebenti 013 OChl MEMJIEKETTEPMEH Tepe3eMi3 TeH 00y YIiH, METUIMHA cajachIHIa
WITTBIK JKYHEeMi3]ll Kypy KaXKETTLIIr1 TybII OTBIP.

MenuuuHanblK KbI3METTEP/IIH CalachlH apTThIPY JKOHE MEIUIMHAIBIK YHBIMIApIbIH
KBI3METIHIH AallIbIKTHIFBIH KaMTamachkl3 ety makcatbiHga KP JleHcaynblk cakTtay MHHHCTPIIT]
MEIUIUHAIBIK YHBIMAAPAbI aKKpPeIUTTey OIICTEepiH o3ipiey OolibliHIIA Iapanap KaObliaayna.
Ocpl MakcaTTapra KOJI JKETKI3y YIIIH AaKKpPEAWTTEYIiH YITTHIK CTaHAApTTapbl EHT13UIL.
MenunuHanblK YHBIMIBI aKKPEIUTTEY - JEHCAYJbIK CaKTay MEKeMeJepiHiH XalblKKa YaKThbUIbI
JKOHE carayibl MEIUIMHAIBIK KOMEK KOPCeTYAIH, METUIMHAIBIK CTAaHAapPTTapbIH CaKTATYybIH
KOHE METUIMHAIBIK KbI3METKEpNepaiH OipblHFall OUIIKTUIIK TajanTapblHa COMKECTITiH
KaMTaMachl3 €Ty YILIIH JKOFapbl JeHrenneri OapiblK Karjgaiiapra uMe eKeHJIr pecMu Typle
MOUBIHQTYBl. MeAMIMHAIBIK JKOHE (apMalleBTUKAIBIK KbI3METTEPJIiH JEHCAYNbIK CaKTay
caylachIH/IaFbl OENTUIEHTeH TaJlalTap MEH CTaHJapTTapFa COMKECTIrH TaHy YIIIH MEIUITMHAIBIK
yiibIMIap; JKeKe TyiFanap - JICHCAYNbIK CakTay YHBIMAApPBIHBIH KBI3METIHE TOYyelci3
capanTamaibIK Oara Oepy.

[Tatinanansutran onedueTTep:

1. «ColikecTikTi pacTay canacblHJa akKpeauTTey Typanb» KP 3ans

2. Agence Nationational d’ Accredation et d’ Evalution en Sante. Preparer et Conduire
vorte Demarche d’ Accredation. — Paris: ANAES. 1999.

3. Berwik D.// N.Engl. J. Med. — 1989. — 320: - P. 53-56.
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OHIMHIH CAIIA KOPCETKILITEPIH TAJIIAY
Unpucosa A.C., an-®apadu arsingarsl Kaz¥Yy
Foutbivu xerexmi: baibkymanos K. /1.

Cenimoinix mananmapeii manoay: ABTOIUCTEPHAHBIH CEHIMIUTIK KOPCETKI-IIiHIH MOHI
AKK maccuiHiH ColiKeC KOPCETKINIiHIH MOHIHEH ToMeH Oonmaybl kKepek. CeHIMITIK
KOPCETKIIIIHIH aTayTi3iMiH )K9HE HAKThl MOHJIEPiH, COH/Ial-aK ICTEH LIBIFY eJIIIeM/Iepl MEH IIEKTi
KYHIH TEXHUKAJIBIK KyKaTTamazga Oenrijaeial. ArperartblH JKYMBICHIH Oakpuiay — YIIiH
ABTOIMCTEPHAFa OPHATHUIATHIH OJIIIEY KYPATbIHBIH PECYPCHI €rep OJIIey KypaiblHa apHallFaH
TEXHUKAJIBIK KyKaTTaMa MEH HOpPMAaTHBTIK KyXKaTTapjia e3reieil kepceriiMece, Kypaeml
JKOHJIEyre JCHiH aBTOLMCTEPHAHBIH peCcypchiHa colikec kemyre Tuic. CBIPTKBI ocep €Ty
(dakTopiapbiHa KOHE OMIpPIICHITiHEe KOWBUIATBIH TO3IMIIIK TajanTapbl. ABTOLMCTEPHAHBIH
KITUMaTThIK opbiHaanysl MECT 15150 GofibiHIIIa OpBIHIATYFA COMKEC KeTyre THIC.

OpeoHomuxa mananmapsin manoay: ABTOLUMCTEpHara OpPHATHUIATBIH MyHail eHimzepi
TOJIFaH HEeMece OocaraH Ke3/Ie CaThUIbl aybICTBIPYFa apHaIFaH OacKapy >KoHE cepMep HiHTIperi
ceHimMAl OekiTuiyre, olaplblH COHFBI KOHE apalbIK KaJIbIHBIH OeNriieHyi OollyFa THIC, KaXeT
Karaaiga ojlap apHalbl TOKTATKBIIIEH IIEKTeNnyl Kepek. backapy jkoHe cepMep HiHTIperiH
MEXaHM3M/I1 KOCKaH Ke37e COPFBI JKETerl YIIiH KyaT 1piKTeyre >KYMbULABIPbUIFAaHAbl KOCIaFraHa,
oriepaTop KOJI )KETKI3reH aiiMak meriHe O0ip )KYMbIC OPHBIH/IA OPHATHLIAIBI.

Kypacmuipvinvimvina KOUbLIAMbIH mananmapviu manoay: ABTOIUCTEpHA
KYPacThIPBUIBIMBI TachiManiaHaTeiH MyHail eHIMIHIH MECT P 50559 OolibHIa camMarsl MeH
camachblHBIH ©3repMeyiH KamTamachi3 eryre Tuic. L{uctepuamap TMECT 25560 GolibIHIIIa THIHBIC
Ty KYPBUIFBICHI PETTEITCH MaKCUMAIIJIBI )KYMBIC KBICBIMBIHA HEMECE TOJITHIPY (00caTy) KbICHIMBIHA
Ten, 20 xITa (0,2 krc/cM?) KeM eMec iIIKi KbICBIMFa IIBIIAYHl KEpeK.

HucrepHanbl )x00anaraH Ke3je:

- 50 °C ke3inae kpicbivbl 110 kI1a (1,1 KFC/CMZ) acmaiThlH MyHall eHIMIEpiH TackIMalgayFa
apHaJFaH e3[IrHEeH aFblll 0ocaTaThlH LIMCTEPHAaHbl TAachIMAJJaHATHIH MYHal OHIMJIEpIHIH €Ki
€CEJICHT'eH CTATUKAJIbIK KbICBIMBIHA TEH, allaiiia CyIbIH €Ki €CEeNIEHTeH CTaTUKAJBbIK KbICBIMbIHAH
KEeM eMeC KhICHIMFa €CeNTey KaKeT;

- 50 °C ke3inae kpicbivbl 110 kITa (1,1 KFC/CMZ) acaThlH MYHall eHIMIEpiH TackIMalgayFra
apHaJFaH KbICBIM acThl TOJNTHIPbUIATBIH (OOcailThiH) 1ucTepHaHbl 1,3 ko3 uIUEHTIHE
KOOEUTIITeH TONTHIPY HeMece 00caTy KbICBIMbIHA T€H KbICBIMFa €CETNTeNyTe THIC.

OaebuerTep TiziMi:

1. KanuGpneHreH unucTepHaiapbl CalbICTBIPBINT TeKcepy OoibiHIIA 36-55 HyckaynbiK (M.:
Cranpaptrap 6acnacsl, 1955)

2. Xumusi, MyHall XUMUS ’KOHE MYHall oHJley OHEpKaciOl eHIIPICIHE CTATUKAJIBIK IEKTPIIKTEH
Kopray epexeci (M.: Xumusi, 1973).
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CTAHAAPTBI U CEPTUPUKALIUS TIOBEPOYHBIX I'A30BbBIX CMECEM JJIs
HYXI HE®@TEI'A30BOU OTPACJIN KAZAXCTAHA

Ay6ekepona XK.A. KasHY umenu anp-Dapabu, AimMats
Hayunslii pykoBoguTeNb: JOKTOp Qu3.-Mat. HayK, mpodeccop Apodeimies A.C.

IToBepouHble ra30Bble CMECH - I'a30BbIE CMECH, ITpEIHA3HAUYEHHbIE AJIS1 METPOJIOTHUECKON
IOBEpKM razoaHain3atopoB. IloBepouHble ra3oBble CMeCH - IOCYAapCTBEHHBbIE CTaHAAPTHBIE
o0Opa3upbl cocTaBa HEOOXOAUMBI JUIsl TPaJydpOBKH, IOBEPKM M KaJMOpPOBKM NpUOOPOB
ra30aHaJIUTHYECKOI0 KOHTPOJIS: Ta30aHAIN3aTOPOB, Fa30CUTHAIM3AaTOPOB, MacC-CIIEKTPOMETPOB,
xpomarorpadoB M T.1., IPUMEHSAEMBIX Ui PEryJIUPOBAaHHUS TEXHOJOIMUECKUX IMPOLIECCOB Ha
OpEANpUsATHIX HedTera3oBod, XUMHUYECKOH MNPOMBIIUICHHOCTH, JHEPreTUKH, B  LEJIX
CcOONIOAECHMSI OXpaHbl OKpY)KaloLleld cpeabl M KOHTpois O€30IaCHOCTH YCIIOBUM Tpyna,
aTTeCTallud METOUK BBIMOJIHEHUS U3MEPEHUH, JUIsl KOHTPOJIS TOYHOCTH PE3Y/IbTaTOB U3MEPEHUH,
BBIMIOJIHSAEMBIX TI0 CTaHIAPTU30BAaHHBIM M AaTTECTOBAaHHBIM METOAMKAM W WHBIX BHJIOB
METPOJIOrHUeCKuX pabor [1].

B Pecnybmuke Kazaxcran MenkocepuiiHOE TMPOM3BOACTBO CTaHIAPTHBIX OOpa3IloB
cocTaBa Tra3oBBIX cMeceil (majmee — cCTaHJapTHbIE OO0paslbl) AN HYXA HPEeINpusTHH u
opranusanuii BrepBble opranuzoBano B 2010 romy B Kaparangmackom d¢ummane PITI
«KasluMetp» Ha 6a3e ['ocyqapCcTBEHHOTO 3TaJIOHA €AMHUIBI MOJISIPHOM JI0JM KOMIIOHEHTOB B
ra3oBbIX cpenax. [eorpadpuueckn kaxaplii permoH PecmyOnmukm Kaszaxcran BiiIrodaer 1o
MEHbIIEH Mepe JBa KPYIHBIX HNPEANPUATHS, UCHOIb3YIOIUX B CBOEH NEATEIbHOCTH HPUOOPHI
ra30BOT0 aHAIM3a U UMEIOIUX NOTPEOHOCTh B CTAaHIAPTHBIX 00pa3iax.

HemanoBaxkHyto poJib OKa3bIBaeT Ja00paTOpHs B IPEIOCTaBIEHUU TEXHUUECKOM 0a3bl 11
IIPOBEJCHUS WUCIIBITAHUN NI LI€JIeM yTBEpXKAECHUS THUIA PA3JIMYHBIX TUIIOB Ia30aHAJIN3aTOPOB,
CUTHAJIN33aTOPOB, JATYMKOB FOPIOYMX U TOKCUYHBIX Ta30B U MPOUYUX MPUOOPOB ra30BOro aHaIN3a,
npoBoauMbIX B cooTBeTcTBUM ¢ CT PK 2.95-2005, a Taxxe o pa3paboTaHHBIM U YTBEPKIACHHBIM
IporpaMMaM HCIIbITaHU.

[[Iupoxass HOMEHKJIaTypa U3rOTaBIMBAEMbIX STAJIOHHBIX U TTOBEPOUHBIX I'a30BbIX CMECEH,
HaJIM4YMe JMHAMHUYECKOT0o KOMIUIEKCA JUIsl BOCIIPOU3BEICHUS €JMHUIIBI MOJISIPHOM 1011 Ha Oa3ze
reHepatopa Ta3oBblx cmeceid [T'C-03-03 mo3BONsSeT OXBAaTUTh JHWANA30HBI H3MEPCHHUH U
u3MepseMble KOMIIOHEHThI OOJIBIIMHCTBA A30BbIX KAHAJIOB ra30aHAIN3aTOPOB.

ExxeronHoe pa3BuTHE HOMEHKJIATYphl BBIITYCKAEMBIX TUIIOB CTAHAAPTHBIX 00pa3LOoB U UX
BHE/IpEHHE B MPOM3BOJCTBO PACHIMPSET BO3MOXKHOCTU TEXHUUYECKOW 0a3bl Ui MpPOBEACHUS
UCHBITAaHUN JJIs LeNeld yTBEpXkKACHUS THUIA PA3IMYHBIX Ta30aHAIM3aTOPOB, CUTHAIU3ATOPOB,
JATYMKOB TOPIOYMX M TOKCHYHBIX Ta30B U MPOYUX NMPHOOPOB razoBOroaHain3a, UX IMOBEPKH,
KaIMOPOBKH M METPOJIOTHIecKol obecnieueHHOCTH B PecyOnuke Kazaxcran. [2]

Cnucoxk auTepaTypsl

1. Hexwuxosckmii [.P., Ilamacenko JI.M. Merponorudeckoe obOecriedeHre MpOU3BOCTBA
MIOBEPOYHBIX T'a30BbIX cMmeceit // U3mepurenpHas Texauka. 1981. Ne 9. C. 67-69.

2. TloBepouHbIe Ta30BBIE CMECH DJIEKTPOHHBIN pecypc:

3. https://kazinmetr.kz
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BETOH K¥PbLJIbIC OHIMI ’KOHE OHBIH TYPJIEPIH TAJIIAY
Kynbaesa M. /1., on-dapabu ateinarst Kaz¥Yy
Foutbivu sxerexmni: Hypeimos E.K

beron, kyiimarac - >kacaHnpl Tac Marepuai; OalIacTBIPFBINI 3aTTap (LIEMEHT, THIIC,
anebactp, okrac, T.0.), cy (KelIe CycChI3) KOHE TOJTBHIPFBINI Marepuanaap (KyM, MajTaTac,
KUBIPIIBIKTAC, T.0.) Keiiie apHaiibl ycTeMe 3aTTap KOCIAChIHBIH KaTalobl HOTUKECIHE aJIbIHA/IbI;
MaHBI3/1bI KYpbUIbIC MaTepuaibl. Kocra Kanbinka KyHbUIFanFa JeifiH 0eTOH Kocachl Jer aTalabl.
BeronnbiH eH OacTel KacueTi OHbBIH OepikTinmiringe. bepikrTiniri HeriziHeH OaiIacTHIPFBINI
MaTepuaiapAblH TYpl MEH calacklHa, OETOHHBIH OpTallla ThIFbI3AbIFbIHA OailnanbicThl. CoHma-
aK oy 6eToH OyHbIMIapBIHBIH MapKachbIMEH (ChIFBIMFA OEPIKTUTIK HIETIMEH, OCHTIK CO3BLIYBIMEH
HEMece Wiy Ke3iHJeri CO3bUIYbIMEH) cumartainansl. betonnbl ((ppanimysma beton, mareiHIIa
bitumen - Tay maiibIpel) anFamr peT epreAeri pUMIIKTep KyMOe3, apka CHSKThI dCEMIiK-COHJIIK
KYpbUIbICTap/ia Maii/laTaHFaH.

beron MeH apMarypa KOCBUIBII )KacallFaH KYPaJIbIMIBI TeMip-0€TOH KypalbIMaap JIeHmi.
3aypITTapa JadbIHOANATBIH OipJeil cTaHAapT dJJIEeMEHTTepAeH KypajdfaH Kypama OeToH
KYpaJIbIMJIapIbl KYpBUIBICTap/Ia aiaanany eTe THiMIII O0JbIn ecenTenedl. Ipi KypblisicTap MeH
FUMapaTTapJblH KYpalbIMbl J[eTTe TyTac OETOHHAH >Kacanajpl. beToH KypalbMaap MeH
OYWBIMIApPBIHBIH  KOMIILIIrT JKOFaphl MEXaHWKAJAHABIPBUIFAH JKOHE aBTOMATTaHJIBIPBUIFAH
KOCIMOpbIHAApAa JalbIHAA-Taabl Ja KYpBUIbIC ajaHblHA apHailbl aBTOKONIK TypiepiMeH
KETKI31Ie .

beron KypambIHIaFbl OAMTACTBIPFBIII TYPiHE Kapaii:

Opranukaiblk eMec 0aiIacTRIPFRIIITAPMEH ABIHFAH OCTOH (LIEMEHTTI O€TOH, THIICOSTOH,
CUJIMKATTHI O€TOH, T.0. apHaiibl OeToHaap); OpraHukanblK 0ailIacThIP-FHINI 3aTTAPMEH aJIbIHFaH
6eroH (acdanbTOETOH, MOIUMEPOETOH) OOIBIT JKIKTEIE .

OprTaia TeIFBI3ABIFBIHA (K6sIeMi OOWBIHIIA) OalIaHBICTHI:

- Aca aysbIp (2500 kr/m3-11€H *KOFaphl);

- Aysip (1800 — 2500 kr/m3);

- Kenin (1800 — 500 kr/m3);

- Ote xxeHlT (500 kr/M3-1eH TeMeH) OOJIbIN OeTiHEe I,

Konnany Typine kapaii:

- KYPaJIBIMJIBIK KbLTY OKIIaYJIaFbIIIL;

- JKBUTYy OKIIAYJIAFBIII; apHaWbl jKacalFaH OeToHAap (OTKa paguanusIIblK KOpFaHy,
BICTBIKKA TO3IM/Ii T.0.) OOJBIN aXbIpaThLIAIbI,

- THIPOTEXHUKANBIK - TUTATHHAJIAPFA, Cy KOMMasapbiHa;

- JKOJI OETOHBI - aJaMJap JKYpyre apHaliFaH >KOJI KHUEKTepi, adpOAPOMIBIK KOHE MKOJ
Teceynepi.

OneduerTep TiziMi:

1. Ackapos E.C. Ynpasnenue kauectBoM. — Anmatsl: «tOpuct», 2009 - 292 ¢
2. MEMCT 10180-90 betonbl. MeTos! omnipeiesieHus MPOYHOCTH 10 KOHTPOJIBHBIM 00pa3IiaM.
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HNCITHOJIB30BAHUE CTATUCTUYECKHUX METOJOB IS KOHTPOJIA
TEXHOJIOI'NECKHUX ITPOIECCOB B CTPOUTEJIBCTBE

I'yemanos /1., KasHY um. anp-®apabu
Hayunsrit pykoBoautens: K.¢.-M.H. @egopenko O.B.

He Tonbko B Kazaxcrane, HO ¥ BO BCeM MHUpPE Ha CErOJHAIIHUNA JEHb MPU3HAHHBIM
METOJIOM OOeCHe4YeHHs KadecTBa SBJSETCS CUCTEMAaTU3UPOBAHHOE TIOCTPOEHUE CHUCTEM
MeHekMeHTa kadectBa (CMK). Mogens cranpgapToB MexayHapoAaHOW OpraHu3allu 110
cranpaptuzauuu MCO cepun 9000 sBnsiercss camoil ONyJISIPHOM MOJIENIbIO CUCTEMbI KauecTBa.
[Toxxo/1 K MPUHSATHIO PEIICHHIA, KOTOPBIA OCHOBBIBACTCS Ha (DAKTaX, SIBISICTCS OJJHUM H3 0a30BBIX
npuHiunoB cranpapTo MCO 9000. YtoOwl peanus3oBaTh JaHHBIN moaxon, ctaHaaptel MCO
cepun 9000 OpHEHTUPYIOT HA Pa3pabOTKy MEXaHU3Ma IPUMEHEHHUS CTATHCTUYSCKUX METOJIOB Ha
BCEX CTaJUAX KMU3HEHHOIO LIMKJIA MPOIYKIMH, HAYMHAS C UCCIICIOBAHMS PbIHKA U 3aKaH4YMUBas
obcimyxuBaHueM mnotpeduterneil. OTcroga MOXKHO 3aKIOYUTh, YTO CTATUCTUYECKUE METOJbI
HEO0OXO0IUMO TPUMEHSTH IPU 00ECIIEYeHUH KOHTPOJIS Ka4eCTBa, T.K. OHU UTPAIOT BAKHYIO POJIb B
0OBEKTUBHOM OILIEHKE KOJIMYECTBEHHBIX U KaU€CTBEHHBIX XapaKTEPUCTHUK IMPOIecca U SBIISIOTCS
OJIHUM M3 BOKHEHIIINX 3JIEMEHTOB CUCTEMBI O0ECIIeUeHHs KauecTBa MPOIYKIIUU U BCETO Mpoliecca
yOpaBjieHUs: KadecTBOM. J[a’ke caM OCHOBOIIOJIOKHHMK BCEOOIIETro YIPaBJICHUS KavyeCTBOM D.
JISMUHT pHIaBaj STHM METOJlaM OrpOMHOE 3HaueHue [1].

Kontponb 3a Ka4ecTBOM CTPOMTEILCTBA 3aKIIOYACTCS B IIPOBEPKE COOTBETCTBHS
CTPOUTEIILHO-MOHTAXXHBIX pabOT, a TaKKe CTPOUTEIBHBIX MaTepuanoB W uznenuii. OcHOBHAs
3a/1aua KOHTPOJIA Ka4eCTBa CTPOUTEIHCTBA — MPEIYNPEKICHUE, BBISIBJICHUE, YCTPAaHEHUE TPUYUH
Y OTKJIOHEHUH, KOTOpbIe MOTYT MPUBECTH K Opaky. B maHHOM ciyuyae, BHEApeHHE CTATUCTUUECKUX
METO/IOB B CHUCTEMY KOHTPOJS MO3BOJIUT MHUHHUMU3UPOBATH IMOTPEIIHOCTH, BO3HUKAIOIIME BO
BpEMsI CTPOMTENILHOTO mporiecca [2, 3].

OcCHOBHBIE BBIBOJIBI U TPAKTUYECKHE PEKOMEHJAINM, IOJIy4YEeHHbIE B pe3yJbTare
MIPOBEICHHBIX UCCIIEI0BAHMM, 3aKITI0OYAIOTCS B CIIEIYIOLIEM:

1. B pesynbpTaTe MpUMEHEHUS CTATUCTHYECKUX METOJO0B HA CTPOUTEIILHOM MPEIIPUATHN
OAO «lllyramnay ObJI0 MOKA3aHO, YTO UX MCIOJIH30BAHHE MOBBIIIAET MPOJTYKTUBHOCTh pabOYero
mpoliiecca U YpoBEHb KOPIIOPATUBHBIX IIEHHOCTEH, a TaK)Ke MOHMKAET MOTPEIIHOCTh BBISBICHUS
OpaKoB.

2. Wcnonb3yst CTaTUCTUYECKHE METOAbl NMPUMEHHUTEIBHO K CTPOUTEIHHO-MOHTAaKHBIM
paboTam U BBISBICHUIO IPUYUH HECBOEBPEMEHHOM c/jaun 00BEKTa K MOJI0KEHHOMY CPOKY, OBLIO
YCTAaHOBJICHO, YTO Ha TIIOBBIIIICHUE KA4YeCTBA BBIMOJHAEMBIX pPa0dOT W YIOBJIETBOPEHHOCTH
3aKa34yMKa BIMSIET HECBOEBPEMEHHBIM KOHTPOJIb Ha BCEX CTaAMSIX KU3HEHHOrO IMKIIA
CTPOUTENILHOTO O0BEKTA.

Jlureparypa:

1. EropoB A.M. CraTtuctuueckue MeTOAbl. TEXHOJOTUs MOATOTOBKH KaapoB // MeTosl
MeHeKMeHTa kauectBa. — 2008. — Ne 8. — C. 38-39.

2. CremanoB J[.A. DxoHoMHYecKast 3PPEeKTUBHOCTH KOHTPOJIS Ka4eCTBa B CTPOUTEIIHCTBE
// TIpubops! u TexHuka 3xkcnepumenta. — 2004. — Ne 5. — C. 25 — 49.

3. CrerunauKOB P.A. MeTOJ OIICHKH COOTBETCTBHS METPOJIOTHUECKOTO OOeCTeUeHUs
npeanpusTHs. — JJIeKTpOHHas HaydHas Oubnuoreka http://www.dissercat.com
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TY3 OHAIPY 9AICTEPIH AHBIKTAY
KacbmMkynkpi3el A., on-Dapabu ateingarsl KazYy
Frutbimu xerexmri: Hypeimos E.K.

Ty3 any keHe jxoHE onemze KeH TaparaH eHjipic Oombin TaObuiambl. Ty3abl KepacThl
KEHJIEPiHIH IIaxTaJapblHaH, TEHi3, KOl MEH >XepacTbl Cy Ke3[epiH KalHaTy apKbUIbl ajajbl.
OJeMIe OHIPLIII XKaTKaH TY3/bIH HETi3Tri OeJiri TacThl KOHE IOreTiH Ty3aapra xaraisl. Typii
JKOJIMEH IIBIFAPbUIATHIH TY3/AbIH (PU3HKANBIK JKOHE XUMUSJIBIK KYpambl K€H aybITKUIbI JKOHE
OHJIIPY 9MICiHE, KIMMATTHIK JKaFIaiiFa, OHJIey XapaKTepiHe TOYeIIi.

Tacmer my3: Ty3abiH Oy Typi €H TaHbIMaJ >KOHE KeN TaparaH. Ty3/bIH KaThIll KaJlFaH
KEHI oNieMHIH OapibIK aiiMakTapblHIa TaObLIaAbI, ojiap OipHEIIe KY3JAereH METPACH MBIHIaFraH
METp TEPEHIKKE ACHiH kKaThlp. Ty3 MaxTaybl 1a, Kapbepiil ofiCIeH MIbIFapblia Oepeni. ApHaibl
KOMOaH1ap JKep acCThIHAA TY3/IbI KECE/Ii, COChIH TaChIMAJIAFBIIITAPMEH JKEp YCTiHE Kibepinei.
Opan KeliH Ty3 AWIPMEHIEpre TYCedl, O XKepae TypJli KeJeMmaeri Kpuctaingap naiaa OonraHFa
JEHIH TaTKaHaIa]Ibl.

Tynboa mys: Ty3neiH Oyl Typi TY3Ibl KeNJep CHUAKTBI Cylapla TyY37bl KaiHAThIM,
OyJaHIbIPy apKbUIBI anaabl. ApHaiibl KOMOaHIAp (XapBecTepiep) KENKEeH ©3¢HACPACH TY3/IbIH
HETi3r1 Ka0aThlH LIEHIIN allbIl, TACHIMANIAFBIIINECH YHTAKTayFa, )KyyFa, KeNTipy MEH oJaH opi
eHyeyre xkioepeni. TynOa Ty3ma Typiti Kocraiap Ker 00J1a 1bl, HATPH XJIOU I HIH MaCCaJIbIK 0OJTiri
95-96% peitin Oonybl MyMKiH . TeHI3 CyblHaH HaTpUM XJIOPHAIMEH KpPUCTAJIJAHATBIH HETri3ri
Ty3/1ap OYJ1 MarHuii, KaIbLUi, KaJTHUHIIH XJIOpUIl MEH CylIb(aThl.

Llocemin my3: lllereTiH Ty3 T3/l KOIAEPiH aCTbIHAH MIBIFAPBLIAABL. byl Ty3 cy TYyOiHAe
©3/1iriHeH Taburu mereni. MyHiail KeJIAepAeTi Cy «IIHIa Cy» JIen araiaasl. Ty3IbIH 6Tyl Kb
OH ekl ai OoHbl XKypiml Typaabl: >a3da CyAbIH HHTCHCHUBTI OylaHybl MEH TY3JbIH
KOHIICHTPALUSICHIHBIH ©OCYiHEH, KBICTa TOMEHT1 TeMmIepaTypa >XardalblHIa TY3IbIH epyiHiH
TeMeH ieyiHeH. Ty3bIH Oy TYpiH HIbIFapy MEXaHUKaJbBIK 9ICIICH JKY3€ere acabl.

Bakxymoa 6ynanowipvinzan my3:Toxipubene Ke3IeCeTiH kKarnal, Ty3 TEPEeH-/I€ KaThII
Kanajbl, COHJA OHBI TEK €piTy apKbUIbI IIbIFapaabl. Ty3 KaOaThlHA apHaWbl TYTIKTI OpPHATHIII,
alTapIIbIKTall YIIKEH KICBIMMEH OFaH KO/IIMTI1 TYIIBI CY/IbI aiiIaii/Ibl, OJ1 OHAA KYBICTAp TYABIPHIIL,
OHBIH epyiHe keMekTecei. ColaH KOt epiTiHAIHI TYTIKTep OOMBIHIIIA )KOFapbIFa IIbIFapa/ibl, OHJIA
OHBI OHJICH/TI, )KOFaphI camaja Ta3apraHra JAeWiH BaKyyMbl KyOinepnae Oymannabipaasl. TepeHme
JKATBIMT KaldFaH Ty37ap Heri3iHeH Ta3a Oonanbl. «bymaHIBIpBUIFaH» TY3 €H KbIMOAT >KoHE
XUMUSUIBIK, carajibl OOJIBI KeJIei.

OaebuerTep TiziMi:

1. OnbxoBukoB FO.I1. Kpenps xanuTanbHbIX BBIPAOOTOK KAJIMWHBIX M COJISHBIX PYAHHMKOB. M.:
Henpa, 1984. - 238 c.

2. 3unsOepmmuar B.I'., CunonansaukoB K.I'. TexHonorus noazeMHoi pa3paboTKy KaJlUHHBIX
pya/ 1977.-319c.
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TEXHUYECKASA DKCIIEPTU3A CTPOUTEJIBCTBA MOCTOB

Typcesn JIL.K.
Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET UMEHH ajib-Dapadu
Hayunsiii pyxoBoautens: Hypmyxanosa A.3.

MocToBoe coopyxeHue SABISETCA IMPOJYKTOM KOJUIEKTUBHOIO TpyJa. 3aKa3uuk
oOecrieunBaeT (PMHAHCUPOBAHME, IMPOBOAUT KOHKYPCHI INPOEKTOB, KOHTPOJIHPYET KauecTBO
IPOEKTHBIX U CTPOUTEIbHBIX PaObOT, IPUHUMAET COOPYKEHHUE B IIOCTOSIHHYIO dKCIUTyaTauuio. B
poiu 3aKa3uvKOB OOBIYHO BBICTYNAIOT PETMOHAJBHBIC YIPABICHHUS IO CTPOHUTEIBCTBY U
JKCIUTyaTallud aBTOMOOWIBHBIX JOopor U MocToB. IlpoekTHas opraHuszaunus, BbIOpaHHas Ha
KOHKYPCHOI OCHOBE, BBINIOJHSET W3bICKaHUsA, cOop umcxoaHbix naHHbix (CUJL), mpomsBoaut
pa3paboTKy IpOEKTa, CMEThl, COIJIACOBBIBAET CBOM IIPOEKTHBIE pELICHUs C 3aKa3uuKoM,
IIPUPOJOOXPAHHBIMHU U APYTUMHU OpPraHaMH, OCYILECTBIISET aBTOPCKUI HAaJ30p 3a MPOBEIECHUEM
CTpouTeNbHbIX padoT. [Tocine okoHYaHUs IPOEKTHPOBAHUS IPOBOIUTCS HE3aBHCUMAs SKCIIEPTU3a
npoekta. CTpouTellbHAs OpraHu3alMsl IMOocie IPOBEIEHUS KOHKypca 3aKiIl4aeT J0roBOp C
3aKka3unuKoM, MOITy4aeT aBaHC M MPUCTYHAET K BBINOJHEHHIO CTPOUTEIbHO-MOHTAXHBIX PadoT.
Kaxaplii 3Tan B COOTBETCTBUH € JOMOBOPOM OIJIAYMBAETCA 3aKa3YMKOM I10 CIIEUAIbHBIM aKTaM.
[Tocne 3aBepIiIeHUs] CTPOUTENBCTBA CTPOMTEIbHAS OpPraHU3alUs CHAeT OOBEKT B MOCTOSHHYIO
AKCIUTyaTaluio ['ocy1apcTBEHHON KOMHCCHHU.

Bce Bpems cTpouTenbcTBa MOCTa MOPA3ACIIAeTCs:

* Ha TMOATOTOBUTEIbHBIA MEpPUOJ (CTPOUTENBCTBO BPEMEHHBIX JIOPOI, OCBOCHHE
CTPOUTENIBHOM IIIOIIAIKH, 3aB03 000PYI0BAHUS U COOPHBIX KOHCTPYKLIUIA);

* OCHOBHOMH I1€PHO/]I CTPOUTEILCTBA (BO3BECHUE OIIOP, IPOJIETHBIX CTPOEHUH, CONPSKEHUM
C MOAXO0JIaMH, YCTPOMCTBO MOCTOBOTO IIOJIOTHA);

* 3aKJIIOYUTEIbHBIA MEepUoJ (JUKBUJIALUS CTPOUTEIBHOW IUIOIIAJAKH, PEKYJIbTHBALIUS
TEPPUTOPUH, UCIIBITAHHE MOCTA).

MocToBble COOpYXEHHUS 110 MaTepraiaM, CUcCTeMaM, KOHCTPYKIIUU U METOJjaM BO3BEJICHUS
pa3fesaroTCs Ha:

1) :xene300eToHHBIE COOPHBIE;

2) xene300eTOHHBIE MOHOJIHUTHBIE;

3) 'xene300eTOHHbIE COOPHO-MOHOJIUTHBIE;

4) cranexene300eTOHHbIE €O COOPHOM WM MOHOJMUTHOW »ele300€TOHHOW IIIUTOM
MPOE3IKEN YaCTH;

5) cranbHble CBapHbIE CIUIOIIHOCTEHYAThIE C OPTOTPOITHON TUIMTON Mpoe3Kel 4acTH;

6) crajgbHbIE CO CKBO3HBIMU MPOJIETHBIMHU CTPOCHUSIMHU C MOHTa)XHBIMU COE/IMHEHUSIMU Ha
BBICOKOTIPOYHBIX OOJTaX.

B oco0yto kaTeropuio MOXKHO OTHECTH BUCSYHE, BAHTOBBIE U apOYHbIE MOCTBI C OOJIBIIUMU
nposeTaMy. Takyke 0 KOHCTPYKIIMM M TEXHOJIOTUU BO3BEJEHUS CIENYET BBIIEINUTD I€PEBSIHHBIC
MOCTBI.

CraTrueckue UCIBITaHUsI COOPYKEHUH, KaK MPaBHIIO, IPOBOJAT B JIBE CTAAUU:

— LENbI0 TEpPBOMl CTaguM HCHBITAHUM SBIISETCS MOCTPOCHHE HATYPHBIX IMONEPEYHBIX JIMHUN
BIMSIHUA AeopMaruii B CpeJHEM CEUEHHUH TTIaBHBIX 0aloK;

— Ha BTOPOM CTaJMH BBITOJIHSIOT OCHOBHBIE KOHTPOJIbHBIE HATPY)KEHUSI TIOJTHOM M UCTIBITATENIbHOM
Harpy3kamu. Jlng omnpeneneHuss AMHAMUYECKHX XapaKTEPUCTUK COOPY)KEHHH —CIEayeT
MCIIOJIb30BaTh MOJBUKHBIE, YIapHble, BAOPAIIMOHHBIE, BETPOBBIE U IPYTUE HArpy3KH, CHOCOOHbBIE
BBI3BaTh MOSIBIIEHUE YCTOMUMBBIX KOJIeOaHU (B TOM UMCiie CBOOOTHBIX).

Jns AMHAMMYECKUX HCHBITAHUN CIEAyeT HCIOJB30BaTh TSDKEIbIE HArpy3KH, KOTOpPhIE MOTYT
peasbHO MepeMeIaThesi MO0 COOPYKEHUIO U CITIOCOOHBI IPU MUMEIOIINXCS HEPOBHOCTSAX MYTH WU
Mpoe3’kel YacTU BbI3BaTh MOSIBICHHWE B KOHCTPYKIUSAX KOJI€OaHWM, yTapHBIX BO3AEHCTBUI,
MECTHBIX IIEPETPY30K U IP.
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YHIOJIIIEM/AI EPKIH AFBIHINAHBI ’KOHE HUJIMHAPAIH APTBIHIATBI «I31D»
KYPAEJII AFBIHIHAJIBIK AFBICTAP PETIHAE CAJIBICTBIPBIII BEPTTEY

ApteikOait A.3., on-Dapabu ateiamarel Kaz¥Y'V,Anmarst
Foutbimu sxerexmni:¢.-M.F.K., oueHt F. Temeyos

Kazipri yakpiTTa TypOYJEHTTIK aFbIHAAPJbIH TY311y TaOWFaThbIHA JKaKbIHIAy Ke31HJIerl
e3repicTepIiH caagapblHaH aFbIHAAPABIH 9p TYPJIi TUOTEPiHIH KOTEPEHTTIK KYPBUIBIMAAPHIHBIH
(KK) mapametprepine 6apbiHIa TepeH 3epTTeynep kyprizy kaxer| 1 ]. Congaii-ak aFbIH OOMbIHIIA
TYNKUIIKTI  II€KTI Y3BIHABIKTHl IMIMHIPIEPIH OpHATYy Ke3iHJAe TY3UIETIH YLIeMmeMIi
arpiHIIaNapaarel (YOA) jkoHE 137epIeri )KbIUTyalIMacy )KoHe TaChIMaJIJIaHy MTPOILIECTEPIH KYPrizy
Ke3iHge Oipkatap KyObuibicTap aiikpiHganraH. OcblHAal KyObUIBICTApIBIH ©Mip CYpYiHIH
nonengeMenepinin 6ipi A=1/d y3apy mapameTpiHeH KaWThIMABI-IITEepijieMe aFblH aliMaFbIHBIH
Y3BIH/IBIFbIHA OAlIaHBICTHI MAKCUMYMHBIH 001ybI O0u1bIn TaObIIaabl. byt 1 cyperTe Geiinenenren
TYpPACHYAIH HOTUXKECIH/IE allbIHATHIH OailnaHbICThUIBIK. [IIBIFBIC KONeHeH KUMAChIHBIH Oyiip
JKAKTapBIHBIH Y3BIHIBIKTAPBl apachIHAarel OeNrim Oip MPOMOPIUACH Ke3iHIe 0acTamKbl jKOHE
aybICHialibl aiMaKThIH Y3BIHIBIFBIH YIFAUTYABIH yKcac mporeci YOA-ma cyperrtenren. YOA
TypOyJIEHTTUTIrHIH 6acTanKbl ailMarbIHIaFbl aFbiHIarel KK 1aMy epekmiemikTepi 3epTTeNreH.

CrekTpiik >KoHE KOppesiIMsUIBIK Tanaaynap kyprisy kesinge KK kommanyasiH
CHIATTAaMAaJIBIK JKULTIKTEPiHIH MacmTa0Taphl MEH KAapKbIHIBUIBIFBI JKOHIHJIET1 >KallbUIaHFaH
nepektep anbiHFaH. COIUIOHBIH YJIKEH KoHE KIIIKEHTal jKaKTapblHAaH aliHanara TapaiatbiH KK
JeTpajalsIchblHa €Ki JKaFJaia Ja KapKbIHIBUIBIKTEIH Op TYPJi HIaManapbl TOH €KEHIIT1 arar
kepcerinren. CoHai-ak arbIHAAPIbIH aFbIIl LIBIFY KbUIIaMIBIKTAPBIHIAFbI aiibIpMa OeNTiJICHTeH.

KK namy nuHamuikacel OOWMBIHIIA OapblHINA €TKEH-TErKEIi aKmapaTThl arblH KOHE
TeMIepaTypa KbUIIaMAbIKTapbIHBIH CUTHATAAPBIH TYPICHAIpY Ke3iHaeri gazanapabl OipKenkiiey
ozicTeMeciH maiganany ke3inze amyra 6onanel. KK apanacy sxoHe 7aMy AMHAMUKACHI IIPOLIECTEPi
apachIH/Iarbl apa KaTblHACTAp/ bl OapbIHIIA TEPEH 3€PTTEY YILIH OCHI 9/1ICTEMEHI JKOHE aFbIHHBIH
3epTTEJIeTiH allMaFrbIHIAFbl UMITYJIbC KAPKBUIBIH CHHXPOHJAJIFAH BH3Yyalay SJICIH MaliganaHy
KaXeT.

Ocpl FpUIBIMH XyMbIcTa YOA OacTanksl xoHe aybicnianbl Oemirinae Ty3uietiH KK sxone
TYHOKITIKTI MIEKTI Y3BIHABIKTH HUJIMHAPJIEPIHIH apThIHAAFbl 13[epAl TepeHIETIN 3epTTeynep
apKbLIbl JKOFAphlJla CUMATTAIFaH KYOBbUIBICTAp/AbIH (PU3UKAIBIK KaCUETTEPIH TYCIHIIPY SpeKeTi
JKacallFaH.

Oneduer:

1.A6pamoBud I'.H., 'upmosuy T.A., KpamenunnukoB C.1O. u np. Teopust TypOyneHTHBIX CTPYH.
U3z n. Bropoe nepepab. U nom. [ox. pen. I''H.AGpamoBuya.-M:1984.-720C.

2. Tpentakocte, H., Chop3a I1.M.: pe3ynbTaThl faibHENRIINX 3KCIIEPUMEHTOB O UCCIIEIOBAHUIO
TpEeXMEpHBIX CBOOOHBIX cTpyit. AIAA J. 5, 885-891 (1967)

3. Coopza, I1.M., lraiirep, M.X., Tpenrakocte, H.: MccnenoBanue TpeXMepHbIX BA3KHX CTPYH.
AlIAA J. 4, 800-805 (1966)
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BYPI'BIJIAY KAB/IBIKTAPBIH ’KOHE MU¥HAI‘/'IFA3 KYPBIVIBICTAPBIH
MOHTAXKIAY )KOHE TAUJTAJIAHY

KanmaraeBa A.C., On-®apabu ateingarel Kazak YITTHIK YHUBEPCUTETI
Frouteimu sxerexmni: bavbxymanos K. /1.

MyHaii MeH ra3 YHFbIMaaphbl 9p TYPJIl T€0JIOTHSIIBIK KoHE KIIMMATTHIK Karaainapaa OipHelie
XKy3leH OipHelie MBIH MeTpre ACWIHT1 TepeHIiKTe OyprbuiaHa/ibl. Byprbuiay KOHABIPFBICBIHBIH
Herisri mapamerpiepi OypFbulay TEpEHJIri, OJ YHFbIMAHBIH KYPBUIBIMBIH, OYpFbUIay J>KOHE
DHEPreTHKAIBIK KaOIBIKTapIbl aHBIKTAWABI. Bapiblk OYpreuTay KOHIBIPFBUIAPHI Oip THITI, Oipak
©3/ICpiHIH cUIaTTamManapbl OOHBIHIIA SPTYPIIl OYpFhLIAY KOHE YHEPTEeTUKAIIBIK Kypasl-’KaOIbIKTap
Oonbin  TaObuTaZbl. Byprbimay KOHIBIPFBICHI MBIHAIAi: porop, Oenmik kyideci Oap IIBIFBIP,
COPFBILITAP JKOHE MYHApa CUSIKTHI HET13r1 TyiHAepAeH Typabl. LIBIFbIp/bI 5KOHE COPFBIIITAPABI ICKE
KOCATBhIH 1IITEH >KAaHAThIH KO3FAITKBIIITAP NaiianaHbliansl. bypreutay OaraHaHbl - Tycipy JKoHE
KOTepy IIereH OaraHaHbl TYCIpY, KallayJbl KOCY VIIIH oHE OypFrbliay MEH IlereH OaraHalapabl
Oypay »koHe OypaHmaigapblH 0OcaTy VIIIH IIBIFBIP, KPOHOJIOK, OCNIiK OJOK, UITeK XoHE OeImiK
apKaHHaH TYPaThIH MOJUCIACTHIK XYile KbI3MeT eTe/ll. byprbuiay 6araHachlH altHANIBIPY (POTOPIIBIK
Oypreinay) Oypreutay OaraHaChlH TIEPHOATHI TYPJIE OYPHIN TYPY, TYCIpy-KOTepY )KYMBICTaphI Ke3iH1e
Oyprbulay OaraHAchlH LTI KOK JKOHE YHFbIMara OHBI TYCIpreHJAe LIereH OaraHaHbl TN KOO
KBI3METTEPiH POTOP aTKapaasl. SIFHU poTop - OyprbuIay Ti30erine Oypreulay Ke3iH/e aifHaIbIM Oepy,
aJ KeTepin-Tycipy Ke3iH/e OHbI YCTall TYPY YIIH KOJJaHbUIabl,al OYPFbI MIBIFBIPBIHEL  OYpFBUIAY
KYObIpaps! Ti30€riH KeTepin-Tycipy, YCTam Typy, Oyprbuiay Ke3iHae JKaian ki0epir oTeIpy jKoHe
niereHaey KyObIpiapblH TyCipy YIIIH KOJJAHbUIAAbl. YHFBIMAHBI JKyy €Ki Oypreuiay
COPFBIIITaphIMEH XKYy3ere acanbl. LLBIFbIp, POTOpP MKOHE COPFBIITAPIBIH JKETEKTEpiH KOCY €Ki
JKYIITAJIFaH JU3EIbMEH KY3€re acabl.

MoHTaxganymsl KaOIAbIKTap >KOHE TYHIHIEP KAaJbIITBl KYMBIC ICTEYIH KaMTamachl3
eTeTiHAen xarmaiaa Oenrini Oip TopTinTe OpHATHUTYBI THic. ON YIIH KeJJIEHEHMIK, TIKTIK >KOHE
OCTECTIK HeMece OONIIEKTEePIiH >XoHe TYHIHIEPHiH, TyTac ajFaHaa Oenrial Oip 3aHIbUIBIKIICH
OpHAACTHIPY TalaNTapblH, COHBIMEH KaTap KOCBUIBICTApIaFbl KybICTap IbIH Oenrii Oip enmemaepin
cakray KaxkeT. JKababIKTapIbIH OpHAJIACy KE31HIET1 TeHECTIPLTYl )KaOABIKTap IbI KAl MOHTAXIAY
OOWBIHINIA >KYMCAJaThIH MIBIFBIHAAPALI 20 maiibl3 KamTuael. MyHna Oysl omepamnusHbIH yJeci
#KaOJIbIKTapIbl MOHTAKAY JJIIT1 )KOFaphl OOJIFaH CailblH apTajbl.

OaebuerTep TiziMi:

1. OO6 yrBepkaeHHMM  TEXHHYECKOro  perinameHra «TpeOoBaHuss K  0Oe30mMacHOCTH
He(TEera3onpoMbICIOBOr0, OypoOBOTo, reojoropa3BeOYHOr0 U Teo(pHU3UIECKOro 000PYAOBAHUM»,
yrBepxacH [TTTPK Ne 2231 ot 29.12.09 1.

2.TOCT 12.2.044-80 CCBT. MamuHs! 1 000py0BaHHE AJIs1 TPAHCTIOPTUPOBAHUS HEPTH.
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KOIIIP K¥PbLJIBICBIH TEXHUKAJIBIK CAPAIITAY

Typenn J1L.K.

On-Qapabu arbinarsl Kazak ¥ITTHIK YHUBEpCUTETI
Feumeim sxerekurici: Hypmyxanoa A. 3.

Kemip KypbUIBICHI YXKBIMIBIK €HOEK 6©HIMI OoJbil TaObUIaAbl. Tamnceipeic Oepyi
Kap KbUTaHIBIPY bl KY3€Te achlpaibl, )k00a KOHKYpPCTapbIH KYprizeli, ko0anay jkoHe KYpbUIbIC
KYMBICTApbIHBIH CalachlH KaJaralaiiibl JKOHE TYPaKThl JKYMBIC iCT€y YIIiH KYpPBUIBIC
JKYMBICTaphIH KaObUIAaiapl. KineHTTepAiH pesi oeTTe aBTOMOOMIIb KOJIIaphl MEH KeIipiepii
CaJTyFa *oHe MaliJalanyFa apHallFaH alMaKThIK OacKapy OOJIbIT TaObLIa/Ibl.

KOHKYpCTBIK HETi3/1¢ 1pIKTEITeH JKOOANbIK YMBIM cayajJHaMaHbl OpbIHAANIBI, OacTamKbl
JepeKTepai JKUHAWIbI, >K00aHBI d3ipieini, Oaramaiiapl, TamChIpbIC OEpYIIIMEH >K00aJbIK
HmiennMaepal yisiectipeai, TaburaT KOpray >KoHe Oacka Ja opraHaapsl 0acKapajbl, KYPbUIBIC
JKYMBICTApbIH aBTOPJIBIK KaJarajayabl Ky3ere achlpaabl. JKoOaHbl asKTaraHHaH KeiiH ko00a
OoMbIHIIIA TOYeINCi3 capanTama xyprizineni [1].

Kypputsic yifbiMbl OaiikaynaH KeHiH KJIMEHTIIEH KEeJiCiM jkacacajpl, aBaHC ajajbl KOHE
KYPBUIBIC-MOHTAX >KYMBICTApPbIH OpbIHayFa Kipiceni. KemiciMmapTka coiikec op caThITaInChIphIC
Oepymrire apHaiibl akTiniep OoifpiHIIA TeneHeni. Kypbuiblc asKTajdraHHaH KEHiH KYpBUIBIC
KOMIaHUSACHl 00BEKTiIHI MEMIIEKETTIK KOMUCCHSIHBIH TYPAKThl KOMUCCHUSICBIHA TAIIChIPA/IbI.

Kemip canmyasiH OapibIK Ke3eHi:

o JlaWbIHABIK Ke3eHiHe (yaKbITIIAa KOJNAApAbl caldy, KYpbUIBIC alaHbIH JaMbITY,
XaOIBIKTap bl XKETKI3Y KOHE Kypama Kypbuibictap) [2];

* KypbUTBICTBIH HETI3T1 Ke3€Hi (TipeKTep i OpHATY, apaliblK KOHCTPYKIUsIAp, )KaKTapbl 0ap
uHTEepdeicTep, Kemip caty);

* CoHFBbI Ke3eH (KYPBUIBIC aJIaHbIH KO0, AyMaKThl pEeKyJIbTUBALIMSIIAY, KOIIP/1 ChIHAY).

KemipaiH KypbUIBIMIApbl MaTepUaNIaphl, *KYHenepsl, KOHCTPYKIUSUIAD MEH MOHTaXIAy
omicTepi OoibIHIIIA OOJTIHEII:

1) TemipOeTOH Kypamachi,

2) TeMipOeTOH bl MOHOJIHUTTI;

3) KypamMachl-MOHOJIMTTI TeMip-0eTOH;

4) xypic OGemiriHiH Kypama HeMece MOHOJNHUTTI TeMipOSTOH TaKTalapbIMEeH OOJaT TeMip
0OeToH;

5) xypic GemiriHiH OPTOTPONTHI INTUTACKIMEH Y3/IIKCi3 JOHEKEPICHIeH OOaT.

6) apHaiibl KaTeropusFa UIiHreH, KOOUIIIK KOHE KaJIblH KOIipiep/i )KaTKbI3yFa 00JIaIbl.

CoHbIMEH KaTap, MOHTaXJay >KOHE KYPBUIbIC TEXHHUKAChl YIIIH afrall Kemipyiepai Oesin
KOpPCETY KepeK.

KoHcTpyKuusiiapabl cTaTUKANBIK ChIHAY, 9IETTE, €Ki Ke3eH/IE KY3€ere achlpbliaibl:

- CpHakThIH OIpiHIN Ke3€HIHIH MakcaThl - 0acThl COyJIGHIH OpTaHFbl OeJiriHe
negopManusIapAbIH TOJBIK ayKbIMABI KOJIIEHEH ChI3bIKTAPBIH CAIY;

- ExiHmn ke3eHje Heri3ri O0akpuiay >KYKTeMeJepl TOJIBIK JKOHE CBhIHAK KYKTEeMeJepiMeH
xKy3ere aceblpplianbl. KoOHCTpyKuMAmapAblH AWHAMHUKAIBIK CHIIATTaMajapblH aHBIKTAY YIIiH
TYPaKThl aybITKYJApAbIH TYBIHJAyblHA OKEJETIH VAJbl, IIOK, JIIpUl, JKel XKoHe Oacka
KYKTeMenepli mnaiianany Kepek. /IMHaMUKaJblK ChIHAKTAap YIIiH, LIBIH MOHIHJE KYpPbUIBIM
OOMBIMEH KO3FaJIaThIH aybIp JKYKTEMEJep/i Maiiagany Kepek, erep ’oJ HeMece KOJIBIH TeTic
emec Ooiica, TepOenicTepre, COKKbI dcepiHe, JKepriTiKTi KYKTemenepre koHe T.0. Terenm Oepe
aJMaybl MYMKIH.

Konnansuiran oneduertep Tizimi:

1. HXeHepHbIE COOPYXKEHUS B TPAaHCHOPTHOM CTpouTenbCTBE. B 2 kHurax. Knwra 1;
Axagemus - Mocksa, 2008. - 352 c.

2. bepr O.4. Boicokonpounsiii 6eton / O.4. bepr. - M.: Kuura no Tpe6osanuto, 2012. -
208 c.
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KAPBIKIMOATHI IIAMJAP/IBIH APTBIKIIBLIBIFBI )KOHE KOJJAHY
TUIMJLIITT

Enen6ait M.)K., on-®dapabu ateinnarsl Kaz¥YV
Froutbivu xerekmrici: ¢.-m.r.x. [JJanneibaeBa A K.

XKapblkanoaTsl maMaapblH KYPBUIBICH], OJapAblH KapanaibIM aHAJIOTbl KbI3AIPY JKOHE
JIOMHHECHEHTTI IIaMbIHaH TyOereiini epekmeneHeni. MyHaai maMaapabl KYpy KapbIKAHOATHI
HIaMJapAbl KYHETIKTI KOCY oHe alblpy/ia KaJbIIThl )KYMBIC jKacaiipl, OYJ1 oJlapJblH Tarbl Oip
apTHIKIIBUIBIFBL. JKYMBIC iCTEY yaKbIThl OHAIPYIIiHIH [IaM 6HAIPY TEXHOJIOTHChIHA OalIaHBICTHI.
backama aiiTkaHma, mIaMHBIH 1IIKI MEXaHHM3MI ©TE€ XKYKa, OIpaK KapbIKJAHOATHI ImaM Oacka
mIaMaapAaH y3aKk KbI3MET €TyiMEeH eoyip epekmieneHnerni. KapamaibiM KbI3IbIpy HIaMBIHBIH
JKYMBIC 1CTE€Y OapbhIChIH/IA KBITBUIBIKTAY OaliKanaabl, ajl )KaphIKAHUOTHI IaMaapaa Oy KeMITiTiK
OaliKaIMaii b1, )KapbIKThI KaObUIIayFa OH cep eTe/li. DJIeKTPKyaThl Ke3 KelIreH 3aMaHayu ajlaMmra
Kepek 6omansl [1].

DNEKTpIiK MamIapasl CBETOAMOATAPMEH ayBICTHIPYABIH cebebi - epT Kayinci3mirin
KamTamachl3 ery. JKyMmblc Ke3iHJe, KbI3Abpy MaMmbIHbIH OeTi 120 rpagycka aeiiH KbI3a[bl.
COHIBIKTaH KYPBUIFBIHBIH JYPBIC )KYMBIC iCTeYiHE KHi KUBIHABIKTADP TYABIPAIbI: XKAHBI TYPFaH
IIaMFa THIMN, ayblp KYHIK amy xaraainapel kem Oosianbl. COHBIMEH KaTap, MYHJAl »KOrapsbl
TEMIIepaTypa epTTi TyJbIPYbl MYMKIH.

Ke3 kenreH »apblKTaHABIPY KYPBUIFBICBIHBIH HET13T1 MIHJETI - KaXKETTi JIeHreire colikec
KEeJIETiH JKapbIKTaHABIPY XkKacay. bipak, maM Ken >KyMcaiFaH/1a, JIEKTP TOThI )KYMCAIFaH IbIKTaH,
TaHJay Ke31H/e eKiHIl1 MaHbI3[Ibl TapaMeTp - KyaT. JKorapsl TUIMILTIKTI KamMmTamachl3 ereTin LED
TEXHOJIOTUSICHl apKACBhIHAA TOMEH TYTHIHBUIATHIH KyaT I€H JKbUTYIBIH TOMEH JUCCHIIALUSCHI
KaMTaMachel3 eriieni. byman Oacka, coyneneHy cumatbiHa Oaiinmaneictel, CHUJl  Oacka
TEXHOJIOTUSIIAP YIIiH KOJI JKETIM/Ii eMec CUIaTTaMaiap/IslH KOMOMHAIIUSACHIHA HE.

XKakpiaaa pmyopecuenTTi ammanap (pyopecueHTTi TYTIKTep) TYTHIHYIIBIIAP apachbiHaa
KEHIHEH TaHbUIAbl. EH angpiMeH, OyJ1 KypbUIbIMIAp SHEPTUsSHbI YHEMEY peTiH/e OenriieHel.
CoHbIMEH  Karap, OCbIfaH  OalJIaHBICTBI  KAPBIKAUOATHl  JKAPBIKTAHABIPY  MaHBI3/IbI
apTHIKUIBIIBIKTApFa M€ EKEHJITIH aran eTy Kepek. Mbicanbl, Kyarsl 15 BT nroMuHECHEHTTI
mamMzaap MeH 5 BT xkapbeikanoarsl mamMaap 450 1M-re TeH kapk arbiHbIH Oepesi. CoHbIMEH Karap,
YKAPBIKJUO/ITHI IIaMAap JTIOMUHECIIEHTTI IaMIarblail Aipii OolMaraHAbIKTaH Ke3re Kepl ocepiH
TUrizoeii [2].

LED-mawmel s)xymbic napamerpiepi 50000 caraTka neiiH »anFacaabl, ajl JIOMUHECHEHTTI
H1aMzap opTaiia eMip cypyi y3akTsIrbl eki ece a3 25000 carat 6ombin TaObl1aab1. COHBIMEH Katap,
Ci3 JKapBIKTaHJBIPY/bl KHI-)KHI KOCCAaHbI3 >KOHE OIIIPCeHI3, Oyi (IyopecleHTTI IIaMHBIH
TUIMIUTITIHE Tepic ocep eTeni. OHBIH KbIBMET €Ty Mep3iMi azasabl. JKapbIKIHOITHI
KOHCTpyKLUsiIapFa KeJleTiH O0oJicak, OHJAa KOCYy JKOHE axXbIpaTy KUUII — OJIapJblH
(YHKLMOHAIBIFBIHA JKOHE KYMBIC iCTeY Y3aKThIFbIHA Kepi acep etmeiini [3].

Kp3aplpy mamaapsl JocTYpi OOJIBITT caHaabl, 01 Ka3ipre JACiH KeH KOJIaHbIC TaybIIl
keneni. CoHbIMEH Karap, KapamaiblM aMaap eneyii kemuruiikrepre ue. Onap KbIcka eMip cype
OTBIPBII, KOII 3JIEKTP SHEPTUSACHIH TYThIHA/bI - eH ke01 1000 carat. CoHbIMEH KaTap, KYpPBUIFHI,
AIIEKTP COHIPIIETIH JKOHE OLIIPY Ui aybICTHIPBII OJ]aH dpi KYPBUIFBIHBIH )KYMBIC 1CTEY MEP3iMiH
azalTajpl - MaM Te3 KYHIN ICTEH IIBIFa/Ibl.

[MTaiimananpinran ogeOueTTep:
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2. KysnenoB B. C. DnekrpocHa®xeHHE M 3JIEKTPOOCBELIeHHE TopojoB. MuHck: Bricmas
mKoja,1989.

3. TI'mymkos B. M., I'puonun B. I1. DxoHomust snekrposHepruu. M.: Dueprus, 1972.
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EVALUATION OF THE QUALITY OF THE INNOVATION PROJECT "SMART
SHELF SOLUTIONS" WITH A NEW STATISTICAL METHODS OF QUALITY
CONTROL

bozaeBa A. T, an-®apabdu arsingarsl Kaz¥Yy

Feumeivu sxerexmrici: ¢.-m.r.k. JaniasioaeBa A.K

In the framework of the famous project called "Smart City", which includes a large number
of components to create a smart environment and smart management, the theme of “smart trade”
does not remain without attention. The relevance of the project "Smart shelves" is determined by
the active implementation of innovations in this field of activity and allow to track the leftovers of
goods on the shelves in real time. The product helps in solving this problem based on the M2M
technology, but there is no guarantee in quality work, because investment, production, operational
risks are very high. To study the quality of the domestic project with the help of the necessary
tools, to determine the current state with additional forecasts for the future are the main tasks of
this work.

Domestic "Smart Shelf Solutions" project is based on the Internet concept of the matter
and is considered to be the innovation in the retail sector. The goal of the project is to monitor the
number of goods on a shelf in real time on the shelf, to monitor the schedule, to track the program,
to look at the full analytical layout, as the annual loss of the retail trade accounted for 15% [1].
Innovative projects are characterized by continuous production, communication (linear),
operational, investment risks, and effective methods for predicting or preventing them.

The article considered a sensor of innovative project “Smart Shelf Solutions” which
designed for accounting trade turnover, watching after planogram and sales via mobile devices.
Innovation components, such as infrared radiation and ultrasound, have their own patents [2].
Additionally, the function of information retrieval by means of distance data and magnetic field
calculations are processed.

The statistical methods of quality control that are analyzed on a quantitative basis are based
on the principle of quality management "solely based on facts and decision-making". However,
the facts are not always quantifiable in nature, it is necessary to make a decision on the conduct of
science, operational analysis, optimization and statistics theory for decision making. In this regard,
there are 7 statistical methods of quality management or 7 statistical methods of quality control
that were used, which are: brainstorming, tree chart, matrix chart.

Thus, the issues were studied and the quality of the Smart Shelf Solutions innovative
project was studied using new methods of control. Experts should give a great deal of attention to
the key features of the innovative project, as an example that can be an example of troubleshooting,
regulating and increasing sales. It was suggested that the entity's standard requirements be
improved.

The project is likely to be an example of a smart center, smart city, smart city, intelligent,
smart and diverse in the long run, and the quality of its design. In addition to the use of outdated,
routine quality statistical methods, it should be borne in mind that the results of the verbally derived
data are deeply logical and logical.

References:

1. http://group-global.org/ru/publication/17572-rol-innovacionnogo-razvitiya-malyh-i-srednih-
predpriyatiy-v-kazahstane

2. https://kapital.kz/gallery/business/47353/biznes-s-umom.html

3. Barabanova O.A., Vasiliev V.A., Moskalev P.V. Seven quality management tools.
Benchmarking. Deploying the quality function. - M.: IC «Mati» - RNTU named. Ciolkovskyi,
2003.
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KOCITAMEH MOAN®UKAINIUAJAHFAH AMOP®THBI C-H
KABBIKITAJIAPBIHBIH KACUETTEPI

Ao6mucansikoBa K., XXopaxan X.A.
On-Dapabu areiagarel Kazak YOTTBIK YHHBEpCUTETI, AMaThl K., Kazakcran
FruieiMu sxeTekiict: I.r.K., goueHt M.a. Tamkeesa I'.K.

AmopdThl THApOTeHM3UpIIeHreH kemipcyreri a-C:H, keiijge aiMactekTec nen arajaThiH
KeMmipreri, anram per 1953 KpUIbl cHHTE3AeNreH OONAaThIH KOHE coJlaH Oepi FaIbIMIAPIbIH
KBI3BIFYIIBUTBIKTAPBIH aPTTHIPHIN Kesteli. MyH1ail KbI3bIFYIIBLIBIKTRIH apTYbIHA KAOBIKIIIAIapIbIH
epekie KacuerTepi ceden Oobin OThIp. Byl KacuerTep - TO3IMAUIIK, XUMUSUIBIK HHXKUHHUPIIEY,
ONTHKAJIBIK KAaCHUETTEP1 JKOHE JKOFAPHI KbUTYOTKI3TIIITIr. [IpaKkTHKaNbIK )KaFbIHAH KOJJAHBLUTYBI
OTe KEH - )KOFaphl canayibl KaOBIKIIA PETIH/E, )KOFAphl TEMIIEPATyPAIIbIK TEXHOJIOTHIApIa, KYH
SHEPTHSACBIH DJIEKTp JHepruscbiHa aiHamapipyna. ConeiMeH Katap, a—C:H kaObIKmamapsr
JKOFApFBI JKUUTIKTI AJIEKTPOHUKAAA TUAJIEKTPUKTIK MaTephall PeTiHAe KOJAaHbUIAAbI. AJaiina,
TEXHOJIOTHSUIIAPAbl KOJIJAHBIN KaOBIKIIaIap sl ayIbIH Oenrini Oip KUbIHABIKTaph! Oap [1].

CoHFBI KBUIIAPBl KYpaMmblHIA JIThIH, TUTaH, XPOM, TeMip, KOOAIbT, MBIC XKOHE KYMiC
Kocrnayapsl 0ap KaObIKIIamap YIKEH KbI3BIFYIIBUIBIKKA He [2]. KeMipTeKkTi ruporeHn3upiaeHreH
KaOBIKIIaap IbIH ePEKIICITIKTEPI, OIapAbIH KeH ayKbIMJIAFbl TapaMeTpiIepiH e3repTy MYMKIHIIT1,
KaHa KYpbUIFbUIAp MEH acmanTapja KojjaHyra MyMKiHAiK Oeperni. Kemiprek Herizinzeri
KaOBIKIIATIap bl JICKTPOH/IBI, TEIEBU3HSIIBIK, ONITUKAIIBIK TEXHUKAHBIH ITACCUBTI JKOHE OeJICEeH/I1
JJIEMEHTTEPl JKoHE aHTUPUIMSIBIK OerTep peTiHae KongaHyra Oonajibl. KaObIKmiamapabiH
KOppO3usiFa Kapchl Typa allybl MEXaHUKAJBIK 3aKbIMIAHYIaH JKOHE AarpecCHBTI OpTajaH
KOpFaHyJIbl KaMTamachI3 erei [3].

CoHbIMEH, aMOP(THI MATAOTKI3TIIITEP TOJIBIKTAM 3epTTeNMereH. OChI )KYMBICTBIH MaKCAThI
OPTYpii TOCUIMEH ajblHFaH, KocmaMeH Moaudukanusuianran a-C-H Typingeri amopdTsl
KOMIPTEKTI KabaTTapIbIlH KaCHETTEPiH 3ePTTey.

Konpansuiran oneduerrep:
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3. Kiy6osuu B. B., Xamuykos 1O. /1., Eropos B./l., Cnextpsl KP yriepoaHsix MOKpBITHIA
Ha Metaiummdeckoit ocuose // JKI1C,1993,T.59, C. 86 - 89.

183


http://www.dissercat.com/content/ionno-plazmennoe-osazhdenie-plenok-c-h-i-ikh-svoistva
http://journals.ioffe.ru/articles/viewPDF/6899

OTPABOTKA METOJOB INTOJYYEHUA IVIEHOK OKCHUJ10B MEJIN J1JI5A
INPUMEHEHMS B KAYECTBE MHOI'O®YHKIIMOHAJIbHBIX IOKPLITUI

MurynoBa A.A., A6aynnaesa X. b.
@usuko-texuuueckuit Gpaxynprer KazHY um. anp-dapabu, Anmarsl
Hayunsrii pykoBoautens 1.¢.-M.H, nmpodeccop AdaymauH X. A

Oxkcunpl Menu Cu2O m CuO wumccneayroTcss B Ka4ecTBE INMEPCIEKTUBHBIX MaTEpHAJIOB
reTeponepexoanbix (oTompeodpazoBaTeneii, MOCKOIbKY HMEIOT OoJbllee, YeM Yy KpPEeMHUs
MOTJIOUIEHHE M B COYETAHMM C PA3IUYHBIMU JPYTUMHU [OJIYIPOBOJAHUKAMH MOTYT IO
TeopeTuueckuMm oueHkaMm gaBath KIIJ[ oxomo 20 %. M3BecTHO, 4TO XapaKTEpUCTUKU
reTeporepexojia 3aBUCIT OT TEXHOJIOTHIl IPUTOTOBIECHUS CIIOEB U X pe:kuMoB. [loaTomy ycunus
UCCIIEIOBATENCH HalpaBiI€Hbl HAa I[OMCK MOAXOASIIEr0 IapTHEpa OKCUAOB MEAU IO
reTepoIepexo/ly U MoA00py HAMITYUIINX yCJIoBUi ux GopmupoBanus. Coequnenus AsBs u A2Be
MOTYT BBICTYNAaTh B TaHAEME C OKcuAamu meau. s rerepornepexomHbIX (OTONPHEMHUKOB
OTKpPBIBAIOTCS IIMPOKUE TEPCHEKTUBBI TMPUMEHEHUS B cdepax »dJICKTPOHUKU, ONTUKU U
sHepreTuke. [lneHouHble MOKPBITUS O00ibIION MmIoman Ha ocHoBe CuO MOryT yCHElHO
UCIIONIB30BAaThCS B KAayecTBE IMOTJIOMIAIONIETO CJIOS B COJNHEYHBIX KOJJIEKTOpax U
KOMOWHUPOBAHHBIX TETIO()OTONIEKTPUUECKIX YCTAHOBKAX.

[IpencraBieHsl pe3yibTaThl MCCIEAOBAHUS COBMEILIECHUS TEXHOJIOTUH H3TOTOBIICHUS
reTepONepeXoqHbIX COJHEUHBIX 3jeMeHTOB u WK-punbrpa n18 QunorepaneBTHUECKOIO
MPUMEHEHHUS:

1 Tlokpeitue p-Cu20 momydeHo mo opuruHaibHON Metoamke [1,2] muponuzom iommma
MeJHM Ha aKTUBHPOBAHHOM MeAHOM mopoike npu Temmnepatype 400 °C. Takoii cnoit obnamaer
BBICOKOH NPO3PAYHOCTHIO, UMEET IIMPHUHY 3alpelIeHHON 30HbI 2,5 3B, KOHIEHTpaI1Io JbIPOK
4,8x10%° M3, ¢ TOABMKHOCTBIO 22 CMZ/(BXC) U yJI€TbHBIM CONPOTUBIEHUEM 93 OMxcMm.

2 IoBepx Cu20 nanecensl uzotumHbie cinou N-ZNO+Zn0O: Al. 3051b-Tenb METO IPUBEI K
okucnernio Cuz0 o CuO npu nuponu3se ameraTa LUHKA A0 €ro OKCUIA U IIOTOM Mbl IEpeIIn K
MarHeTpOHHOMY PACIbUIEHUIO U3 KOMMEPUECKUX MHUILIEHEH oKcuia HuHKa yuctoToi 99,99 Bec.
% u ¢ comepxanuem Al03 1,8 Bec. %. llupuHa 3ampeiieHHONW 30HBI ATOTO AIEKTPOHHOTO
SMHUTTEpa cocTaBiseT 3,32 7B, koHueHTpanus >1ekTpoHoB 5x10°-5x10%° cm~3, moaBmkHOCTS 5-
10 cM?/(Bxc), yaensHoe comportusierne 0,01-0,08 OmxcM.

3 T'ereponepexos moka3an BeIIpsMiIsiomue cBoictBa, Gorod/IC cBeroBoit BAX Uy =
0,15 B, MIOTHOCTH TOKA KOPOTKOTO 3aMbIKanus Jx3 = 0,48 MA/cM?, KOd((UIUEHT 3aMOTHEHNS
BAX FF=0,37.

4 Jns  crpykrypsl  Ag/p-Cu20/n-GaAs/InSn u3mepenst  cBetoBeie BAX mpu
MHTEHCHBHOCTH ocBemenus 800 Br/m%: HalpspKeHue Xxonoctoro xoaa cocraswio 0,78 B, Tok
KOpoTKoro 3ambikanus 0,466 MA, koapunment 3anonHenus 0,70 npu GoTOaKTUBHOH IUIOMIAIN
obpastia 0,15 cm? PaccumTaHHBlE 3HAueHHsA MOCJIENOBATENHLHOTO, IIYHTHPYIONIErO
conporusnennii u KITJ| cocraBnmu 6x10° Om, 7,2x10* i 2,1%, COOTBETCTBEHHO.

5 Coznan ¢usnorepaneBTuueckunii IK-o6mydarTenb, Ha ocHOBe TwieHOK CUO ¢ HuU3KOU
ce0eCTOMMOCTBIO.

Jluteparypa:
1 Awnromenko B. C., Murynosa A. A., ®pannes 1O. B., JlaBpumies O. A., AnTomenko E.
B. Cnoco6 cuntesa minenkn okcuaa menu (I) — [Matent Ne 100934 ot 15.07.2016
2  Amnromenko B. C., Murynosa A. A., ®panues 1O. B., Jlappuies O. A., Antomenko E.
B. Cnoco06 noyuenus ruieHkn CuO - TTarent Ne 100955 ot 29.07.2016
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BJIMSAHUE BOMBAPIUPOBKHN NOHAMMU U3 IIJIA3MbBI OCTATOYHOI'O I'A3A HA
CTPYKTYPY M CBOMCTBA IIOBEPXHOCTH BBICOKOYHUCTOI'O BOJIb®PAMA
Anoabepeenosa T.M. L2 I'anees I'.3.:., Kucnuyun C.B.* Wojciech Wieleba.?
Uncrutyt sinepHoit pusnkun Munucrepersa suepretuku PKY, r. Anmarel, Kasaxcran
KasHY um. Anp-®Dapabu? r. Anmarsl, Kazaxcran
MamunocTpoenue Bporyasckoro Texnonoruueckoro Yuusepcurera BTY?, r. Bpownas, [lonsma

Bonbdpam paccMaTpuBaeTcst Kak MaTepHa 3allUTh IUTACTHH TUBEPTOPA TEPMOSIEPHBIX PEaKTOPOB
OT MOHM3HUPYIOLIETO U3JIyYeHUSI U TEPMHUECKUX Harpy30K B IITaTHBIX YCIOBUSAX U, B OCOOCHHOCTH, IPH
CpbIBax miasMbl. VIMIyJibCHOE BBIAEICHHE SHEPIMU HA IUIACTHHBI AMBEPTOPA MPH CPhIBAX IUIa3Mbl AT
PasIMYHBIX THUIOB TOKaMakoB COCTaBIAIOT 5-20 MBT/M?. DTH TEIUIOBBIE BO3IAEHCTBUS MPHBOIAT K
CYILIECTBEHHOH Jerpajaluil CBOICTB MaTepualia 3allUuThl — I3PO3UHU MOBEPXHOCTH, TOSBICHUIO TPELUH U
paspywmennto. OOmyueHne 3apsyKeHHbBIMU YaCTULIAMH IIPUBOJUT K PACIBUICHUIO MaTepHuaia, OJIUCTEPUHTY
U (QIEKUHTY TOBEPXHOCTH M, COOTBETCTBEHHO, W3MEHEHHWIO (U3MKO-MEXaHHMYECKHX CBOWCTB [1].
HccnenoBanusiM BO3AEHCTBUSI HOHHOTO 00My4eHus (IPOTOHBI U alb(a-4acTHIIbI), UMITYJIbCHBIX TTOTOKOB
SHEPTuy Ha CTPYKTYPY U CBOMCTBA BOJIb(PpaMa yaesieTcs: JOCTATOYHO MHOI'O BHUMAHHUSL, OAHAKO OCTAeTCsI
HEMaJIO0 BOIPOCOB KaCAaOIIMXCS HM3MEHEHHMS CBOMCTB BOJb(ppama MOA OEHCTBHEM pPa3IMYHOrO THIA
MOHU3UPYIONIETr0 U3ITy4YEHHUS.

B pabore BBINONHEHBI MCCIEOOBAHUS WM3MEHCHMH CTPYKTYphl W CBOWCTB IIOBEPXHOCTH
BBICOKOYHCTOIO BOJIb()paMa BBI3BAHHBIX OOMOAapAMPOBKON HMOHAMH M3 IUIA3MbBl OCTATOYHOTO Trasa.
DNeKTpOJMHAMUYECKOE BO3/ICHCTBHE Ha 00MydaeMblli 00BEKT BO3HUKAET B pe3yibTaTe BO3OYXKICHUS B
IUIa3Me  TICIOIEr0 paspsga pENaKCAllMOHHBIX — alepeoJU4ecKuX MPONOJBHBIX  aBTOKOJICOaHUI
MPOCTPAHCTBEHHOTO 3apsila MOHOB, BCJIEACTBHE OBICTPOrO BBICBOOOXKICHHS 3HEPIHH, 3allAaCCHHOW OT
WCTOYHHUKA YHHITOJSIPHOTO TOKA, BO30YKIAIOIIETo TICIOIIWH 3apsia. M3MeHeHne cBOICTB 00MydaeMbIX
00pa31oB MPOUCXOJNT B PE3yJIbTaTe ACHCTBUS IUKIMUECKIX UMITYJIbCHBIX PACTATUBAIOIINX HAMPSIKEHU,
BO3HMKAIOIINX BCJICACTBUE MPHUTATMBAHUS IOBEPXHOCTHBIX CJIOEB K IPOCTPAHCTBEHHOMY 3apsay,
00pa30BaHHOMY ITOTOKOM PEJIAKCALIMOHHOIO aBTOKOJEOAHMs M3-3a WHAYLHUPOBAaHUS B MIOBEPXHOCTHBIX U
MOJMOBEPXHOCTHBIX ~ CNOSX 3apsiia, paBHOTO IO BEJWYMHE M IPOTHBOIIOJNIOKHOTO IO 3HAKY
NPOCTPAaHCTBEHHOMY  3apsiiay. [nyOmHa  BO3MCHCTBUSL  MpsIMO  TPOMOPIHMOHANbHA  CKOPOCTH
pacrpocTpaHeHus] IPOAOJIBHOM  YJIBTPa3BYKOBOH BOJIHBI B MaTepuajie H3IeIuss M OOpaTHO
MPOTOPIMOHAIBEHA CPETHEKBAIPATHIHOMY 3HAYEHHUIO YaCTOTHI PENIAKCAIIMOHHOTO aBTOKOJIEOaHMS.

JBa oOpa3ua Boib(ppama MOMEIIATNCH B CIEIHAIBHO CKOHCTPYMPOBAaHHBIN IJIa3MOTeHEpaTop,
Janee, 1mocjie BakyyMHUPOBaHHUSI CUCTEMBI, 00pa3Lbl OABEpraiuchk 00MOapANPOBKE HOHAMH OCTaTOYHOTO
ra3za [2]. [TapameTps! paOboTHI IIIa3MOTEHEPATOpa cleayromue: Tok - 50 MA, Hanpspkernue - 1900 B. Bpems
9KCHO3UIIUK 00pa3oB ObUIO OJMHAKOBO M COCTABISUIO 15 MUHYT, P 3TOM Y4acTOTa aBTOKOJeOaHHUN st
obpasna 1 cocraBmsma 15.8 MI'm, ans obpazma 2 - 25.3 MI'm. o u nocie obmydeHus] u3ydaiiach
CTPYKTypa M  CBOWCTBa  NOBEPXHOCTH  OOJIydeHHBIX  00pa3loB  Bojb(pama  MeTOHaAMH
PEHTTEHOCTPYKTYpPHOTO aHajmn3a, ontudeckoi (OM) u ckaHupyrolien 3J1eKkTpoHHOH Mukpockonuu (COM),
aTOMHO-CHJIOBOM MuKpockonnu (ACM) u u3mepeHus mepoxoaroctu u MukpoTrBeproctu (MUM). Ilo
pe3ysbTaTaM BBIITOJHEHHBIX UCCIIEAOBAaHUN YCTaHOBIICHO:

- Kpucrammyeckas CTpyKTypa HCXOIHOTr0 o0pasiia Bojib(ppamMa mocjie 00JydeHHs MPaKTHISCKH HE
M3MEHUIIACh.

- CymiecTBEHHO BO3pOCIa CTENEHb LIEPOXOBATOCTH MOBEPXHOCTH, KaK CIEAYeT M3 MCCICIOBaHUM
CTPYKTYpBI MoBepXHOCTH MeTogaMu OM, COM n ACM, 4To ABISETCS CIEACTBUEM HOHHOTO PACTIBUICHUS
MTOBEPXHOCTH.

- MukpoTBepa0CcTh 00pa3na 0O6JydeHHOro MU YacToTe aBTokonebanuii 15.8 MI' Bo3pocna ¢ 730
Mlla mo 795 MlIla (~ 10%), B To BpeMs Kak MUKPOTBEPAOCTh 00Opa3iia OOJYYEeHHOTO TPHU YaCTOTE
aBTOKOsIeOanmii 15.8 MI'TT mpakTUIECKH HE H3MEHUIIACh.
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CTPYKTYPHBIE U3BMEHEHHS HAHOIIOPOIIIKA MEJIA IO/1 JEHCTBUEM
IJIEKTPOHHOI'O OBJIYYEHUA

Annmxkan b.E., bantuesa M K.
Kazaxckuil HarmoHabHBIA yHUBEpCcUTET UM.anb-Dapadu, Anmarsl, p. Ans-Dapadu 71
Hayunsrii pykoBoautens: noreHT KasHY Bypan6aes M.XK.

Bospacraromuii uHTEpec K TMOpOIIKAM U HAHOIMOPOIIKaM MeIu OOYyCJOBIEH UX
MCIIOJIb3bIBAHUEM JJIsl M3TOTOBJIEHMS JI€Taled METOJIOM MOPOLIKOBOM METaUIypruu M JIPYrux
LeJei, MIPEUMYIIIECTBEHHO B INEKTPOTEXHUYECKOMH, pUOOPOCTPOUTENBHOIA,
MAIIMHOCTPOUTENIBHOM, XUMHYECKOM M AaBUALMOHHOW IPOMBIIUIEHHOCTSX, a TaK K€ B
HaHOTeXHOJorusX. Takke ero UCIOoNb3yIOT B MIPOU3BOJCTBE MPOTUBOM3HOCHBIX MpENaparoB, B
ABTOMOOWMJIBHOM MPOMBIIIUIEHHOCTH TPH M3TOTOBJICHUH aBTOMOOWJIBHBIX MOKPBIIIEK, U MHOTHX
Ipyrux 0o0JacTsIX MPOMBIIIJICHHOCTH M HapOJHOTO XO3siicTBa. B 4acTHOCTH METHBIN MOPOIIOK
[IMC-1 npennazHayeH AJi MCIOJNb30BaHHUS B MOPOLIKOBOM METAIIyprUU JJIsl U3TOTOBJICHUS
CIICUYEHHBIX U3JIENHIA, KOJIELl, BTYJIOK U JIp., U B ipubopocTpoenuu [1].

[lenpro HacTOsAmIeW pabOTHl SBISUIOCH YCTAHOBJIICHHE BIIUSHUSA OOJYYEHHUS IOTOKaM
YCKOPEHHBIX 3JIEKTPOHOB Ha CTPYKTYPY HAHOMOPOIIKA MEJIH.

B nanno#t pabote ObUIH 00Ty4YCHBI HAHOTIOPOIIKH Meau. [[ist oOmydenust ObuT pa3paboTan
U coOpaH JIMHEWHBIM SJEKTPOHHBIM YCKOPHUTEIh MAaJOH MOIIHOCTH C MaKCUMAalIbHOMN
KUHETUYeCKOW 3Heprueil amektpoHoB 20xk3B [2]. OOpasusl 00iydanrch BHYTPH BaKyyMHOI
kaMmepsl B TedeHwe 60 munyT. s ompeneneHus CTPYKTypbl oOpas3ibl ObUIM OTCHSATHI Ha
mudpaxromerpe Rigaku Miniflex 600. B pabdote Obutn ompelnesieHbl CTPYKTYpbl O0JYYECHHBIX U
HEOOyYeHHBIX HAaHOMOPOWKOB Menu. Ha audpakrorpamme o01yd4eHHOrO0 HAHOMOPOIIKA MEIU
orpakeHue Ha yrie 20 =37,18° cmemaeTcs B 00JIaCTh MaJbIX YIJIOB, YTO CBHUJIETEIHLCTBYET 00
M3MEHEHHE apaMeTpa HaHOMOPOIIKA.

Jluteparypa
1. TecakoBa M.B. Dnekrpoxumuyeckoe oOcaxaeHUe, (U3UKO-XMMHUYECKHE CBONCTBA U
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HAHOKEYEKTI KAPEUI-KPEMHUM (POR-SIC) KYPBLJIBIMBIH AJTY ’KOHE
OHBIH MOP®OJIOT'UACBIH KAJIBIIITACTBIPY

A. Ackapyubl, on-®Dapabu at. Kazak ¥ ITTHIK YHUBEPCUTETI, AJIMaThI

Fruteimu sxerexnrici: ¢.M.F.K. M.a. moneHTi Jlunxan6aes K.K.

Byn Toxipubemnik >KYMBICTBIH MakcaThl KeyeK KapOuJ KpPeMHUH KYPBUIBIMBIH ally >KOHE
OHBIH MOP(}OJIOTHUSACHIH KoHE (POTOTIOMHHECIICHITUS CIICKTPIiH 3epTTey O0JbIN TaObuIabI. Herisri
MaTepuai peTinae Ky0 pemeTkansl 6h-sic KeH 30HaJbI KapThUTal ©TKI3TIII KOJAAHBUIIBI, OHBIH
MEHIIIKTI Kegeprici 50 oM cM 6oJica, THTAH aTOMBI €HT131INCH N-TUITI TOCEHin anbiHabl [1].

KeyekTti KabaTbl 3TOKCHUTAITAHO KOCBUIFaH CYTEKTI ()TOp €pITIHAICIHAE aHOATHIK KEMIpy
OMiCIMEH op TYpPJIi AQHOATHIK TOK THIFBI3JIBIFBIMEH TYPAKThl YaKbIT apajbIFbIHIA €PITIHAIHIH
hf:sTokcusTaHON KaThIHACKIHIA AJIBIH/BL. JKypri3uireH KapOua KpeMHHUII XUMUSIBIK aHOATAY
KE31HJIe KEYEeKTI KapOuj KPEMHHH KYPBUIBIMBI peakius Ke3iHIe KPEeMHUM MEH KOMIPTETiHIH
0ocekenecTiKk PeKIUsAChIMEH TiKeJel SiC KaOBIKIIACHIHBIH TOTHIFYBIMEH AHBIKTAJIIATHIHBIH COM
MHUKPOCKOIHSCHI apKBLUIBI KOPCETTIK [2, 3].

Keyekri sic KaOBIKIIaCHIHBIH MOP(OJIOTHSICHI aKM - aTOMJIBIK KYIITIK MUKPOCKOTIHS apKBLIBI
na emmeHnai. COHBIMEH KaTap, KTK-KbULIAM TEOPHUSIIBIK KbI3AbIpY apkeuibl 700-900°c
TEMIIepaTypa apajbIFbIH/Ia MUKPOKYPBUIBIMBI JKOHE OHBIH OJIIIEMiHIH KillipeHreHiH OaiKaJbIK.
AJbIHFaH KeyeKTi KapOujJ KpeMHHI KaOBIKIIACBIHBIH PEHTeHIIK IupakTorpaMMa CIEKTpi
mudpakrorpaMmanbiy 20-70° OypHIIITAFBl apaTIBIKTa OJIIICH].

AJBIHFAaH KEYeKT1 SIC  KYPbUIBIMBIHBIH  (DOTOJIOMUHECIICHIIMSI  CIIEKTPl  TOJKBIH
y3eIHABIFBIHBIH 500-750 HM 1rana3oH apanbIFbIHAA TYCipiiai. POTOMOMUHECHEHITHS CIEKTPIHIC
JKOFApFhl TeMIlepaTypaia KbI3ABIPbUIFAH Ke3[€ CHEeKTPMAIH KbICKAa TOJKBIH Y3BIHIBIFbIHA
BIFBICKQHBIH aHFAP/IbIK. SIFHU KBAaHTTHIK OJIIIEMIIK TEOPHUSFa COMKEC KEeJEeTIHITIH KOPCETTIK.

[TafimananeiIran ogeOueTTep:

1.3umun II. Ilopucthlif KpeMHUIl — MaTepual ¢ HOBBIMH CBOMTBaMu //COpOCOBCKHUIT
oOpa3oBaTenbHbIN XypHaIL.- 2004.

2. Timoshenko V.Yu., Lysenko V., Dittrich Th. et al. Electrical conductivity of meso-porous
Si: effect.

3. byunn 2.10., JlanteB A.H., [IpokazHukoB A.B. u 1p. DneKTpoIIOMUHECIIEHIIUS U BOJIBT-
aMIIEpHbIE XapaKTePUCTHUKA.
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COBPEMEHHOE COCTOSAHUE HAHOTEXHOJIOTUA "
HAHOCTPYKTUPUPOBAHHbBIX MATEPUAJIOB

AtunbaeB P.A. KDTTUH® ¢usuko-rexundeckoro dakynprera KazHY um. anp-dapadu.

Hayunsriit pykoBogutens: 1.¢-M.H., mpodeccop Ap-Myxamenosa I'. 1.

3a mocieaHMe ToAbl pa3paboTaHbl COTHM HAHOINPOJYKTOB PAa3HOIO HalpaBlIeHUs,
pea30BaHbl JIECATKU CIOCOOOB MX TMOIYYEHHUS U CEPUHHOTO MPOU3BOACTBA. MOXKHO BBLICTHUTD
HECKOJIbKO OCHOBHBIX 00JacTeil WX MPUMEHEHMs: BBICOKONPOYHbIE HAHOKPUCTAJUIMYECKHE M
amMopdHBIE  MaTepuanbl,  TOHKOIUICHOYHBIE M  TETEPOCTPYKTYpPHBIE  KOMITOHEHTHI
MHUKPODJIEKTPOHUKH Y ONTOTPOHHMKHM  CJICAYIOLIETO  IIOKOJICHHS, MAarHUTOMSTIKHE U
MarHUTOTBEP/IbIE MaTEPHUAIIbI, HAHOTIOPUCTHIE MAaTEPUAIIBI [Tl XUMUYECKOH U HEPTEXMMHUYECKOI
IPOMBIIIJICHHOCTH (KaTaJau3aTopbl, aJAcOpOEHThI, QHIBTPHI U CENapaTopbl), HHTErPUPOBAHHBIC
MUKPO3JIEKTPOMEXaHUUECKUE YCTPOMCTBA, HErOpIOYME HAHOKOMIIO3UTHI, 3JIEKTPUUYECKUE
aKKyMyJISITOpbl W JApyrue mpeoOpa3oBaTelyd 3HEPruM, OHOCOBMECTUMBIE TKAaHU IS
TPaHCIUIAHTAIMW, JIEKAPCTBEHHBIC TNpenapaThl. YiK€ CEeroJHs OYEeBHIHO, YTO TJ00albHOE
BHEJJPEHIE HAHOTEXHUKH B )KM3Hb IIOCTAaBUT YEJIOBEYECTBO HA HOBBIN 3Tall pa3BuTHs. OgHaKo, HE
BCE CTPaHbl MMEIOT MOTEHIMaJ] Pa3BUTUS HAHOTEXHOJOTHH, TaK KakK JaHHAs HayKa XOTb U
niepezioBasi, Ho TpeOyeT 3HAUUTENbHBIX (PUHAHCOBBIX pecypcoB. [1-2]

Jlunepamu sBisrorest CHIA, Snonms, crpansl EBponsl, Kurtait u Poccus. 3Oto
HEYJMBUTEIbHO, TIOCKOJIbKY OHM aKTUBHO BKJIQJBIBAIOT CPEACTBA B pa3BUTHE JAaHHOM obiacTtu
HayKd. YpOBEHb pa3BUTHUA HaHOMHAYCTpuu B KaszaxcraHe MOXHO OXapakTepu3OBaTh Kak
HavanpHbeld. Hanmo mpusHath, uTo cerogHs KaszaxcraH 3HAYMTENIBHO OTCTA€T OT MHPOBBIX
HaHOTexHoJoruueckux yuaepos - CILIA, Snonun, crpan EBpocorosa, a Takxke Kurast u Poccun
0 a0COMIOTHBIM II0Ka3aTeNisiM pPAa3BUTHUS HAyKH, TEXHOJIOTHH, CTENEeHH MPOMBILIIICHHOIO
OCBOCHHMS M KOMMEpIHaIH3aluu pa3paborok HaHouHAycTpuH. [3] IlosTomMy mist BeIxonma Ha
COBpEeMEHHBIN ypoBeHb KazaxcTany Heo0X0AMMO HaliTH CBOM HULIM B 3TOH OTPACIU U TPAMOTHO
IPUMEHSTh TpaHC(HEpPT TEXHOJIOTUH B paMKaX KPYHHBIX IPOEKTOB. XOTs B IOCJIEIHUE TOJbI B
CTpaHe HaOJI0aeTCsl YCUIIEHUE rOCyIapCTBEHHOM MOIEP’KKU B Pa3BUTUH HAYKU U MHHOBAIUH.

B INocnanuu [pe3unenta Pecnyonuku Kazaxcran - Ctparerus «Kazaxcran-2050» HoBerit
HOJUTUYECKHUH Kypc cocTosBIIerocs rocyaapcrsa Hypcynran A6umesuy HazapOaes onpeaensier
10 3anay, kotopsle cTosT nepeq KazaxcraHom, OJMH U3 KOTOPBIX - epexo/] Kasaxcrana k TpeTbeit
WHAYCTPUAJIbHOW PEBOJIIOLMU. B KadecTBe ONHON M3 HANpPaBICHUN WHAYCTPUAIbHOW Pa3BUTUHU
ABIISAIOTCA HaHOTexHosoruu. CornacHo nHdopmanuu, Trend 3a 2017 rox no pelitunry StatNano,
- Kazaxcran B peiiTMHIe pa3BUTHUs HAHOTEHOJOTHH 3aHAN 66-¢ Mecto cpenu 101 cTpan mupa.
Ceroanst Kazaxctan uMeeT 10CTaTOUYHBIA HAYUHBIM M SKOHOMUYECKUN TOTEHIIUAI JIJIST PA3BUTHS
0Te4YeCTBEHHON HaHoMHAycTpuH. [4] PaboTa ¢ HaHOOOBEKTaMHU Hayanach JOBOJIBHO TaKH JIaBHO,
B ToM uucie u B «Kaszaxcrane». HMmerorcs paspaboTku B o0dacTW 3alluThl METAJIOB
HAHOIMCIIEPHBIMU NOKPHITUAMH, HAHOPa3MEPHBIX KaTAIN3aTOPOB, CEHCOPHBIX HAHOCTPYKTYPHBIX
MaTepuasoB U yIJIeBOJOPOJHBIX HAHOCTPYKTYD.

XoTenoch OTMETUTh 4YTO, HAHOTEXHOJOIMA - BaKHeimas oTpacib, 0e3 KOoTopoi
HEMBICIIMMO JalbHeWIee pa3BUTHE HUBHIM3aLUU U Oyayuiee Pecnyonuku Kazaxcran B pykax
HayKH, I03TOMY €€ pa3BUTHE O3HAYAEeT Pa3BUTHE CTPAHbl HA MUPOBOH apeHe.

Jureparypa

1. TIpobnemsl coBpeMeHHON HaHOTexHONIOTHK; Jpoda - Mockga, 2010. C- 272.

2. Hayuno — texuuueckuit xxypHan «Hanounaycrpus» Nel/2018. C.18-20.

3. Hanorexnomorus B Ommkaiimem necstwierun / [lon pen. P.C. Yumesamca, 2002. C.27-31.

4. Kypnan: COOpHHK MarepuajoB C¢ KOH(pepeHIMH «Bkiaa MoJoOAbIX HcclefoBaTeneii B
WH/TyCTpHATHHO-MHHOBAIIMOHHOE pa3ButHe Kazaxcrana» 2011, C 8-9
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W3YUYEHUE CBOMCTB IIUHKA ITPY BO3JAEHCTBHUE SJIEKTPOHHBIM ITYUKAM

bantuera M K., Amuvmkan B.E., KasHY um. anp-®apadbu, AnMatsr
Hayunslii pykoBoautens: [Jonent. bypan6aes M.XK.

[{uHK — aKTUBHBIN METaJLI, Y KOTOPOTO UMEETCSI MHOKECTBO IPOMBIIIUICHHBIX TPUMEHEHU;
B YACTHOCTH, IIMHKOBBIE MOKPBITUS IIUPOKO MPUMEHSIOTCS JUIsl 3alUThI cTajel oT koppo3uu. Bo
BJIQXKHOHN aTMoc(epe OLMHKOBAHHBIE 31NN KOPPOAUPYIOT, UTO COKPAIIAET UX CPOK CITYXKOBI.
UroObl TpeaoTBPAaTUTh KOPPO3UIO IHMHKA, OOBIYHO HA MOBEPXHOCTH TMOKPBITHS (HOPMHUPYIOT
MAcCUBHYIO TUIEHKY. OHUM M3 METOAOB JJIsi 3TOTO SBIJIAETCS XPOMAaTHPOBAHUE: TOBEPXHOCTH
[IMHKAa Ha HECKOJIbKO CEKYHJ] MPUBOJAT B KOHTAKT C PACTBOPOM Xpomarta. PacTBOpsl XpoMaToB
YCHEITHO MPUMEHSFOTCS IS 3aIUThI TOBEPXHOCTH IIMHKA OT “Oeoi” prkaB4YMHBI [ 1].

s aHTUKOPPO3UMHOM YCTOMYMBOCTH INPUMEHSIOTCS H3JCINS U OTACIBbHBIE NETAIM U3
[MHKA, OIMHKOBAaHHOTO >Keje3a WM CTalM, LIMHKOBBIC CIUIaBbl. [IpuM M3rOTOBIEHUM TaKUX
u3nenuii Hanbosree 3 (PEeKTUBHBIME OKA3aJIMCh TEXHOJOTHH, T]I€ UCIIOJIB3YIOTCS IIMHKOBAS ITHLIb
WM [IUHKOBBIN mopomiok. ['opsiuee Tepmonndpy3rnoHHOE IMHKOBaHHE 00ECTIEUnBaET HAZECKHOE
COCIMHCHUE HA TMOBEPXHOCTH METAJUIMYECKUX H3JEIUN WHTEpMETaIUINa, CIUIaBa, OCHOBY,
Kotoporo cocraBimser nUHK[1-3]. B manHO#l pabore ObLIM OOIYYEHBI HUHKOBBIC MOPOIIKH
MOJTyYEHHBIC METOJIOM JJICKTPOHOB MpoBojHUKA .Jljiss oOiyueHus ObL1 pa3paboTraH W coOpaH
JUHEUHBIN JIEKTPOHHBIM YCKAapUTEIhb MaJlOd MOLIHOCTH C MAaKHMCHUMAaJbHON KHWHETUYECKOH
SHEPruen JIEKTPOHOB JIENAIOIIME KOHAEHCATOPHI. VICIONb3yHOT HMHKOBBIA MOPOLIOK BBICOKOW
YUCTOTHI ¢ coaepxkanueM 95-99 % munka. [Ipon3BOJICTBO BBICOKOKAYECTBEHHOT'O LIMHKOBOTO
MOPOIIKA M TBUIA JIOCTUTAETCS HMCIOJIb30BAHUEM B KAauyeCTBE CHIPhSl IIMHKOBON IPOBOJIOKH,
YHUCTOTA KOTOpOU gocturaet 99,995 % coneprxanus nuHka [4].

Bbutn 001yueHBl TOBEPXHOCTH 00pabOTaHHBIX U HEOOPAaOOTaHHBIX 00PA3IIOB IIMHKA MOCTE
AQHOJTHOM TOJISPU3AIUHU C TOMOIIBI0 AJIEKTPOHHOTO MHKpPOCKOMa. A Takke, 03HAaKOMJICHHE C
HIUPOKUM CIIEKTPOM METOJIOB MOJYUEHHUS IIMHKOBBIX OOBEKTOB U UX UCCIICIOBAHMS HA MPUMEPE
IPOCTOr0, 0€30MaCHOr0 MOJIEIBHOTO 00BEKTa M M3ydeHHe 0COOEHHOCTEeH KaXKIoro Imporecca ¢
MTOMOIIBIO TTPAKTUYECKOTO TOUKH 3PEHUSI.

Cnucok JimTeparypsbl:
1. Hinton B.R.W., Wilson L., // Corros. Seri. 1989. V, 29.
2. OJIEKTPOXUMUSA ,. TOM 43 Ne7 ., 2007
3. Nadagouda M.N., Varma R.S. Green synthesis of silver and palladium nanoparticles at
room temperature using coffee and tea extract // Green Chem. 2008. V.10. P.859-862.
4, Mehrbod P, Motamed N, Tabatabaian M, Soleimani Estyar R, Amini E, Shahidi M,
Tavasoti- Kheiri M. In 1. Vitro Antiviral Effect of “Nanosilver” on Influenza Virus. DARU, 2009;
17: 88-93.
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INPOEKTUPOBAHUE KOHCTPYKIIUU CUCTEMbI PASMEIIEHUS HAPYKHBIX
COJIHEYHBIX ITAHEJIEH, CHCTEMBI IBIJIECOBUPAHUA U OYUCTKE OT
3ATI'PA3HEHUUN

I'a6aynosa H. HocuxoB B. Mapatosa I
Kazaxckwii HarmoHANBHEIN YHUBepcUTeT UM. anb-Dapadu, Anmvartsr, np. ans-Dapadu, 71

Hayunsiii pykoBoautens: Muxainos JI.B.

BOApIIMHCTBO OTKPBITHIX IUIOMIAI0K TOPOACKUX CTPOCHHUM B TOPOJaX, B TOM YUCIE BEPTHKAIBHO
OpPHEHTHPOBAHHBIX, O0IYJIarOTCSI COTHEYHBIM CBETOM MATYIO YacTh BPEMEHH B CYyTKaX M OHU MOTYT OBITh
WCIIOJIb30BaHbI [T BRIpaOOTKU 3HEpruH ToJIbKo Ha 10-30% oT ycTaHOBOYHOH SHEPTUH, pa3MEUIEHHBIX Ha
HUX mnaHened. s yBemuueHHs peHTA0ENBHOCTH K (DOTOINEKTPHUYECKOMY YCTPOMCTBY Hamboiee
MIEPCIIEKTUBHO T00aBISATH HOBBIE MTOJIB30BaTENbCKIE (PYHKIINHU, KOTOPHIE MIOBBICAT €r0 BOCTPEOOBAHHOCTh
B X03siicTBe. [laHHOE YCTpPOWCTBO paboTaeT KaK C COJHEYHBIM TEIUIOM U (OTOAIEKTPUUYECTBOM, TaK H C
TeroM atMocdepsl. Jlaxke Korna cOlMHEYHas MaHedb HE OCBEUIAETCS CONHIEM, OHa MOKET BBIIOIHATH
Takhe ToJje3Hble (YHKIMM KaK COOMpaHWE TIbUIH, OCYIIECTBISATH TEIJIOOOMEH C BHEIIHEW Cpenoi
(armocdepoit), urpats poib cBeToBoit (blackout mropka), Teruron3onupyroIeH WK 3ByKOH30IUPYIOIIEH
LITOPKHU. BapuaHT IITOPKH, pEryJupYOLIEH COJIHEYHBINA MOTOK, BXOJSAUIMI B IOMELICHUE, IO3BOJISAET
MCTIOTIB30BaTh COTHEYHYIO MAHEINb KaK MITOPKY Ha FO’KHBIX, BOCTOYHBIX M 3amaaHbIX dacanax. C moMomuso
HARIIEKTPU30BAHHOH IJIEHKH MOKHO COOMpPATh MBUIh U Taph aBTOMOOWIIBFHBIX BRIOPOCOB C OKPYKAOIIEH
BO3/IYIIHOH Cpeabl U CMBIBAaTh €€ B BAHHOUKY-IIBIJIECOOPHUK. B TO Bpemsl, Kor/a maHelb HE OCBEIIAeTCsI
COJIHIIEM, C TIOMOIIBIO 3TOH K€ TNIEHKH MOKHO 3allIMIIATh POTOAIEKTPUICCKUE TTaHETH OT TPS3H, TIBUTH 1
ot abpasuBHBIX BozfeiicTBuii [1]. CucTema yrpaBiieHUS YCTPOWCTBOM, MO CyTH Smart-okHom, Oymer
OCYIIECTBIATHCS IMyTeM MporpaMMUpoBaHHs. Takas cucTeMa IO03BOJMT BCTPaWBaTh MPOU3BOJIBHYIO
JIOTHKY Ha pa3jW4yHble COOBITHS B TOMEIICHWH WM BHe ero. [ljis aBTOMaTuM3alUM YCTPOMCTBAa Ha
BO300HOBIIIEMBIX WCTOYHHKAX DHEPTUM MOXKHO akTHBHO Hcmonb3oBarh Iuratel ARDUINO. IIpomecc
coOMpaHUS TBLUTH - MEXaHHU3M, KOTOPBI OCYIIECTBISET OYHINEHNE BO3IYITHONW CPEIbl OT MBUIH U CMOTA C
TIOMOIIBIO 3apsDKEHHOM TUIEHKH M3TOTOBJICHHOW M3 MOJMATHICHTepedTanara. 3a UCKIIOYCHUEM TIIaBHOM
¢yHKuuM cOopa MbUIH, JaHHOE YCTPOWCTBO OYMINACT JIMIEBYIO CTOPOHY COJNTHEYHOHN MaHEIH BO BPEMS
MEpPEMELICHUS] BHU3 C IMOMOILBIO CHEUUATbHOW IIETKU-IBOPHHUKA, KOTOPBIM KpPENHUTCS Ha IUIaHKe-
ynepxatene rieHku [2]. [MonudTuieHrepedranaToBas IUIEHKA MIPAET POJIb OYMCTHUTEINST BO3IYIIHON
Cpelsl M TMOMHMO 3TOrO 3alllMIIAeT COJHEYHYI0 MaHedb OT IMOMAJalolINX Ha IMOBEPXHOCTh MENKHX
a0pa3WBHBIX YaCTHUI], KOTOPbIE BIOJHE CHOCOOHBI Omapamnarh WIA NpojeiaTh TPEIIMHY Ha BHEIIHEH
MMOBEPXHOCTH COJIHEUHOU naHenu. [lneHka cBopaunBaeTcs Ha HECYIIEH OCH BHYTPH YCTPOMCTBA KaK PoOJLI-
IITOpa, ¥ Kpail IJIEHKH 3aKperyieH B CTIeHMaNbHON IIaHKe-IepKaTene, KOTopast ¢ MOMOIIIBI0 CBOETO Beca
HATATUBAETCS IUICHKY IO X0y CBOPAUYMBAHMS WJIM Pa3BOPAUMBAHUS, HO MPU 3TOM 3TOT BEC HE SIBIIACTCA
KPUTHYECKUM JIJIS TUICHKH, T.€. He PBET caMy MoNMATWiIeTTepedTanaToByo mieHKy. [lranka-nepxarens
COEJIMHEHA C IJTaBHON OCHIO BPALIEHHS YCTPOICTBAa-pacTATUBATENsl € MOMOUIBI0 METAIUTMYECKUX TPOCOB.
PactaruBanve IJIGHKM MPOUCXOTUT MO MEXaHWU3MY POJUI-NEOElIKA C HMCIOJBb30BAHUEM YIIPABISEMOTO
wiaroit Arduino mMotop-peaykTopom mox HomepoM [3]. MoTop peayKTop HPUMOHTHPOBAH K CaMOMY
KapKacy yCTpOWCTBAa M TIepe/iaeT BpallaTelbHOE IBHKEHNE Ha OCh YCTPONUCTBA TSI BBITSTUBAHUS TJIEHKH.
Bpamaromasicss och TpUKperuieHa BHYTPW BHENIHEH TPYOKHM C TIOMOIIBIO OMOPHBIX MIAPHUKOBBIX
MOJIIIUITHAKOB, KOTOPBIE 3aKPBITHI 10 KpasM BHEIIHEeW Hecymedl TpyOkw. DIEKTpoJ] C pa3udHOi
MOJIIPHOCTRIO ~ OOecrieurBaeT HANIWIIAHUE MHUKPOYACTHI[ TMBUITM W CMOra Ha  ITOBEPXHOCTH
MOJMATHIICHTEPEPTATATOBOM TUIEHKH HA3JIEKTPU30BHIBAS UX MPOTHUBOIIOJIOKHBIM 3apsI0M 110 OTHOIIEHHUIO
K TUICHKE. YCTPOWCTBO CKPYYHMBaHHUS M TypOONS3aTOp KPEIsTCS K KOPIyCYy COJHEYHOH MaHenH NpH
MIOMOIIM KPENeKHBIX MIaCTHH, U TaKUM 00pa3oM, BCE€ YCTPOWCTBO MO cOOpY MBUIM U CMOTa CIIOCOOHO
JIBUTaThCsI BMECTE C COJTHEYHOM MaHesbto [4].

Cnrcox MCTONb30BaHHOM JIUTEPATypHI:

1. KostokoB JI.A. AHalTu3 TEMITOB U TIEPCIIEKTUB Pa3BUTHUS COHEUHOU oTosHepreTuku / JI.A.
Kosztokos, B.K. Llpirankos // MexayHapoaHbIH Hay4HbIH )kypHaI « THHOBamoHHas Hayka», Ne8/2015. —
C.38-41.

2. T.E. Xaxkumxanos, A. C. berumOeroBa BiusiHre BEIOPOCOB aBTOTPAHCIIOPTA HA SKOJIOTHUECKOE
cocrosiuue // Bectauk KasHUTY .-2010. T.80, Ne 4. C 1-5

3. M. Banzi and M. Shiloh Maker Getting Started with Arduino. Sebastopol, CA, USA: - Maker
Media, Inc, 2015, C. 262

4. Renewable Energy Policy Network for the 21st Century // Renewables 2016 Global Status Report
http://www.ren21.net/status-of-renewables/global-statusreport/ August 2016
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HAHOOJIIEM/II KPEMHHA HETT3IHAEI'T ONITUKAJIBIK I'A3 CEHCOPJIAPBI

HopmenkyinoBa M.b., ©O6ubomna b.b., Ceriz6aes 1.B., Tiney A.
Freuieivu sxetekini: Carunpoinna E., PhD, nonent M.a.

Hanoemmewmai kpemuaunit (HK) — 3amanayu, opi maiimanaHy aschl KeH MaTepHaapra
xaragpl. HK snekTpoHnkana KanmblH AMANEKTPIIK KabaT HaiblHIay[a, TPAH3UCTOPIIAp MKOHE
JUTHIM OatapesuiapblHla KOHTAKT jkKacay/a, COHBIMEH KaTap, IEpeKTep >KaJbIHbIH YUNTEepPiH
naiipiHnayra maiganansiiansl [1]. OnTosnektponuka canacsinaa HK-nmi sKapbIKIIbIFapEBIIT
KYpbUIFBIAD MEH >KapBhIKOTKI3rilITep NalblHAayJa, COHBIMEH KaTap, KYH 3JEMEHTTEpiHIH
THIMAUIITIH  apTTBIpy YIOiH mnadganansuiagsl [2]. HK  Oumomenummba >koHE CEHCOpUKA
cajajapbiH/Ia Ja Maiaanbl MaTepuan 0okl Tadbutaas! [3].

JKyMpbIcTa 3JEKTPXUMHUSIIBIK epiTy 9iciMeH anbIHFaH, KaablHAbIFel 200-300 HM, KeyeKTep
nuametpi 10-50 am 6onatein keyekTi kpemunii (KK) yarinepi seprrenai. XXanme! anranma, KeyekTi
MaTepuaIIapabl Ta3 Ce3Tilll KYPBUIFbUIAD NaiblHayda NMaiganaHy THIMII eKeHi aHbIK. Herisri
TOCEMILIE PETiHAEe MOHOKPHCTAUIAbI N-TUOTI KpeMHUH IuiacutaHanapel anbiabi, HF:Coupr
(1:1,5) osnexrpomuringe Typaktel 10 B kepreyinme 15 MA/cM? Tok apkpiisl 20 CeKyHH
apanbIFbIHA OHJIENl. AJIBIHFAH YATUIEPIiH KOPIHETIH AWAra30HJaFbl ONTHKAJBIK IIAFbLTY
cnekTpin aimy ymid Shimadzu UV 3600 xypeuiFbIchH naiipanansuiast (1 cyper).

T T T T T T T T T T T T T T T T 1
400 450 500 550 600 650 700 750 800
Wavelenght, nm
1 cyper. KeyekTi KpeMHMIA/IIH KOPIHETIH AMaNa30HIaFbl MIaFbuTy criekTpi: 1 — emoip ras3
OepiiamereHeri, 2 — 3TaHoJ OYbIH €HTI3TeH/IET] CeKTIIepl

ATbIHFaH HOTWIKENEPACH, AFHU, IIarbUly CIEKTPIHIH ATaHO] OybIHBIH 9CEpiHEH ©3repiciH
6axpu1ait oThIpHIN, HaHOOMmeM A1 KK ra3 ceHcopiapbIH JaiibiHAay1aFbl THIM/II MaTepHall eKeHiHe
KO3 JKeTKi3yre 00Jaibl.

[Tatinananran omedueTTep Ti3imMi

1. KimH. S,, Xie Y. H., Devicentis M., Itoh T., and Jenkins K. A. Unoxidized porous Si as
an isolation material for mixed-signal integrated circuit applications // J. Appl. Phys. — 2003. —
Vol. 93. — P. 4226-4231.

2. Bouaicha M., Khardani M., and Bessais B. Correlation of electrical conductivity and
photoluminescence in nanoporous silicon // Mater. Sci. Eng. C. — 2006. — Vol. 26. — P. 486-489

3. Karacali T., Hasar H., Ozbeck 1., Oral A., Efeoglu H. Novel Design of Porous Silicon
Based Sensor for Reliable and Feasible Chemical Gas Vapor Detection // Journal of Lightwave
Technology. — 2013. Vol. 31. — P. 295-305.
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IHOJIMMEPJII KOMIIO3UTTI MATEPUAJIJIAPIBIH ®U3UKAJIBIK KACUETIHE
IIYHI'UT TOJTBIPEBIIIBI KOHINEHTPAIIUACBIHBIH OCEPI

Ecamuna A.M., Cyenimbek C.b.
an-®apadu arbingarsl KazYy, Anmatsel
Fruteimu sxerexmi: ¢.-M.F.K., 1orieHT Mypanos A. /.

Kasipri yakpITTa mOJUMEpJIEp MEH OJapJAblH HETi3iHJeri MaTepuaijgap Herisri
KOHCTPYKUUSUIBIK ~MaTepHalgapsl MIBIHAAN BIFBICTHIPABL.  [lodaumepiik  MaTepuaiaapably
MYMKIHIIKTEpl MOJHUMEpJIEp MEH TOJTBHIPFBIIITAPABIH KONTYPILIITIMEH, OJapJblH HETi3iHAeT]
KOMIO3UTTEPIH KYpPaMbIHBIH CapKbUIMAC ©3TepPMEJIUINIMEH J>KOHE OJIapAblH MOAU(UKAIUSL
OMICIHIH apKachIH/Ia ©T¢ KeH KOJIAHBICKA HeE.

Kem yakpIT 0O0#BI MONMMMEPIIIK KOMIO3UTTEP/l ATYIbIH HETI3Tl TEXHOJOTHSUIBIK OIiCi
TONTBIPFBILI TEH MOJMMEpPIi MaTpHIaHbl (pU3HMKANBIK apajacTeipy Oombin kenmui. Ilommmeprik
KOMITO3UTTIK  Matepuangapabiy ([IKM) TexHomOTMsUIaphIHBIH —JAaMybl  Ka3ipri  yakbITTa
MOJIMMEPIIIK  MaTepHalTaHy ayMarblHIa FBUIBIMH 3€pTTeyiepMeH aHbIKTanaabl. Cebebi
TOJITHIPFBIII IEH MAaTPUIIAHBIH dcepliecy Maceseci KOrmKakThl [1].

XKyprizinren Toxipubenep MeH 3epTTeyiep Ke3iHIe MOJUMMHJ MaTpUIachl HETi3iHeri
KOMITO3MTTIK MaTepHaIapablH (U3HKAIBIK KaCHETTEpiHE KoHe OeTTik MopdosorusceiHa
OIYHTHTTEH JKacalfaH op TYpPJi KOHIICHTPAIUSAAFbl TOJTBIPFBIINITEIH dCepi KapacThIPBLIIEL.
3epTTey JKYMBICTApbhl AalJbIMEH Ta3a TMOJIMUMHUJ KaObIpIIAaKTapblMEH KeHiH op Typdi
KOHIICHTPAIUSAJAFbl IIYHTUT  TOJITBIPFBIIITAPHI EHTI3LITeH KaOBIPIIAKTApMEH JKaCasIbIH/IbL.
bepinren pIFpICyaFbl ONIIEHETIH TOKTHIH IIaMachl 3€PTTENETIH YITiHIH aliMaKThIK KeaepriciHe
MpoNopIMoHa 6oasl [2].

TONTHIPFBIII KOHIIEHTPAIMSIChIHA OANIaHBICTHl KOMIIO3UTTI MaTepHAIIAPbIH IEKTPIIIK
Kezeprici e3repeti. TONTHIPFBINT KOHIIEHTPAUCH 1,5 canmak % OonFaH/Ia SJEKTPIIIK KeIepriHiH
e3repyi Oasy, 3,0 canMak % KOHLEHTpalUMsAIa DIEKTPIIK KeAepri dKCIMOHEHIUANIbl TYpIe
e3repei.

TONTBHIPFBINI KOHIICHTPAIIUSCBIHBIH MOJIIEPl MaTepuaiiblH ONTHKAIBIK KacUeTiHene
ocepin turizal. Ulyarur Tommreipreiiutad TypatbiH [IKM yarinepaiH onTHUKaiIblK KacHeTTepl
MOMMUMUATI KaOBIPIIAKTHIH ONTHKANBIK KacueTrTepiHe Tikenedl Toyenai. JKapblK MIarbuty
ko3 duurenTinin A~450 HM MoHIHJe Te3 ecyl Oalfkanabl )KoHE YIbTPaKYIriH Auanasonga (A<
300 HM) WIBIHAAPABIH TOMEHACYIMEH KaTap, 0TKi3y IIeKapalapblHbIH BIFBICYbI OalfKamaabl.

[TonmuMuaKe WIYHTUT TOATBHIPFBIITHI 1,5 canmak % KOHIEHTpauusga eHalpy KOMIO3HUTTI
MaTepHaIbIH KapblK OTKI3y KO3(p(PUIMEHTIHIH e3repyiH TYFbI30aiibl, al TONTHIPFBIITHIH
KoHUeHTpauusicblH 3,0 canMmak % ecipy >KapbIKThl ©TKI3y KO3(QuUUEHTIHIH MoHIH 15%
sorapbutbiTaabl. by nporectep [TKM MaTpuiiachbiHbIH KaiiTa KypbUTybIHa OalIaHBICTBI OPBIH
QJIATBIHABIFBIMEH JTOJICIACH/I.

O1e0neTTEp:
1. M.JILKepGep, B.M.Bunorpanosa, I'.C.I'onoBkus u np. IlonumepHble KOMIO3UIIMOHHbIE
MaTepuaibl: CTpYKTypa, cBoiicTBa, TexHonorus / CI106.: [Ipodeccus. 2008.-560 c.
2. T.AJlymeiikua. MeToasl HCCIeIOBaHHUS JJIEKTPUUECKUX CBOWCTB MOJMMEPOB M.:
Xumus. 1979.- 160 c.
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XUMUSAJIBIK OHAEYAIH OIITUKAJIBIK CIHEKTPJIEPTE 9CEPI
oungnen C.P., Kenec H.Y., lopmenkynoBa M.b.
Freuteimu xetekri: Carunnoinna E., PhD, monent m.a.

KyHHIH HEprusicblH THIMAI opl TONBIK MaiAaiaHy Kas3ipri TaHAarbl agam3ar ajiblHaa
TYpFaH e3eKTi macenenepaid Oipi. OHbIH OipaeH Oip cebebdi emipiireH dHEPTUs SKOJOTHUSIIBIK
TYPFBI/IaH Ta3a kKOHE HKAJIBI KYH AJIEKTP CTAHLIUSIIAPBIHBIH KayINCi3/Iiri.

Kazipri TaHma KyH OSJIEMEHTTEpiHIH KONTEreH TYypiepl op-TypJli TEXHOJOTHsIapMEH
nmaiieiHganyaa [1,2]. Anaiiga, THIMAUICIH, SFHE Tadgansl ocep KOA(PQGUIMEHTIH apTThIPY
KONTEreH KUBIHIIBIKTAP TYFBI3Y/A.

JKymbIcTa eKi caThlUIbl XUMHSIIBIK OHJICY/ICH OTKEH KPEMHUH TTaCTUHATAPBIHBIH OTITHKAIIBIK
CIIEKTIIeP1 3€PTTEIII.

BipiHmi caTbia MOHOKPHUCTAJUIIBI N-TUOTI KPEMHHH IUIACTUHACHIHBIH O€Ti apHaubl
cyibIKThIKTa, siFHU, 3% KOH epitingine 40 munyt enaenni. Epitinni temmneparypacsl 60°C
OonFania, KPEMHHH TUTACTUHACHIHBIH O€Ti MUpaMuaa Topi3nec OOJIBI ©3rep/Ii.

ExiHmn cateiia mupamMuga Topizjec OCT SJIEKTPXUMUSIIBIK OICIMEH OHJCIIN, ajJbIHFaH
YJITIHIH KOPIHETIH JHana3OHNaFbl IIAFbUTY CIIEKTPl OHJIEIMEreH MOHOKPHCTAULIABIK KPEMHHN
CHEKTpIMEH calbICTRIPhUIILI (1 cyper).
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1 cyper. MoHnokpucTamiasl kpeMHui (1) skoHe eKi caTbUIbl XUMUSITBIK OHICYEH 6TKEH (2)
YIITiIepiHIH KOPIHETIH Juana30H/1aFbl MIaFbLTy CIEKTpIIepl

3epTTey HOTHKEC! OoMbIHINA maFbluTy Koddduuuenti mamamen 90% Temenaen »xanmsl 5%
KepceTTi. JKYMBICTBIH KelleCi caThIChl, 9pUHE, OChI 3€pPTTEyJep YATUIepIiH MEeKTPIIIK KacueTiHe
KaJlaif ocep €TYiH aHBIKTaYy.

[Naiinanagrad oxeOneT Ti3iMi

1. O030p OCHOBHBIX THIIOB COJHEUHBIX JJIEMEHTOB HAa OCHOBE IOJYIPOBOJHHUKOBBIX
marepuanoB [Uurtepuer pecypc] // - onekrponnsie gannbie. - 2010. Web: http:
http://altenergiya.ru/sun/mnogoobrazie-vidov-solnechnyx-panelej.htmi

2. [Mapamyxk /1. FO., Koxopun A. 1. CoBpemenHbIe (DOTOTEKTPUUECKHIE U POTOXUMUICCKHE
METO/JIBI TIPe0Opa3oBaHust COTHeUHOM dHepruu // Poc. xum. xk. - 2008. - ri. LII, Ne6. - c. 106-113
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COMSOL MULTIPHYSICS BATJAPJIAMACBIHBIH KOJIIAHYBIMEH
MATEPUAJIAPABI OHAEY TEXHOJIOT' UACDHI

Ocinbex M.F.
On-dapabdu at. Kazak ¥aTThIK yHUBEpcUuTeTi, DU3NKA-TEXHUKAIBIK (DaKyJIbTeT
E-mail: maira.asulbekova@gmail.com

Fouteimu sxerekmrici: PhD mokropanT, ara okpiTymisl Typmanosa K.H.

COMSOL Multiphysics® — konman6ansl TamnchipManapabl MOJEbASyre apHAIFaH
oMOeOan OarmapiaManblk Tuiatdhopma. bynm 06azanbik 1iaTdhopMaHbIH ©31H HEMEce OHBIH
GYHKIMOHAIIBIK MYMKIHIIKTEPIH KEHEHTIM, 3JIEKTPOMArHUTTIK, MEXaHUKAJIBIK, aKyCTUKAIIBIK,
TUAPOAMHAMUKAIIBIK, TEPMOJNHAMUKAIBIK JKOHE XHMHUSIIBIK KYPBUIFBUIAP MEH MPOICCTEePIi
OIpIKTIpiN XoHE KEHEHTY MOAYJIbJCPiH KOCY apKbUIbl Kojtanyra 6onaael. Comsol Multiphysics
OarapiamMachIMEH JKYMBIC JKacay OapbIChIHA Oip 0OBEKT YIIIiH MPOIECKe TUIM/I MaTepUalbIH
YKOHE TIITIHIH aHbIKTayFa Oonassr [1].

Comsol Multiphysics 6armapiaMacbiHIa KYMBIC JKacay YIIH €H ajjbiMeH Moenbaep
xacay miebepi Hemece boc Mojens maONIOHBIH TaHAAIl, MOJIENBIIH O6Jiri yIIH OpTaHbIH
enmemainirin 3D (Ymenmem/i) anbikran, Tangan anameiz. Geometry (I'eomerpust) Gemimine
KipiI, jKacaThIH MOJEIbIe KepeK OOMKTEepAl KypacThIpy apKbUIbl MOJIETH JalbIH 00kl bi3 o3
TOXIpuOeMi3/ii )KbUTy Oepyre KaTbICThI Kacal KaTKAaHABIKTaH (U3UKAIIBIK KACHETTEPIH TEKCEpy
ywin Select Physics (®Pusukansl Tannay) 6emiminen Heat Transfer OKvuny Gepy) OGemimin, ain
COHBIH 1LI1HEH JJAMHHAPJIBI aFbIHBI TAHJAI, 3ePTTEY OomiMiHe KibepeMis. AlbuiFad rpaduKaibiK
Tepe3ere UMIOPTTAY apKbUIBI JaibIHIaFaH MOJICITBI1 oKelleMi3. MoIesbIiH mapaMeTpiiepiH )KoHe
KaXKEeTT1 MaTepuanaap/ibl 6epim, mporecke OpbIHIATYbIHA KAXKETTI iC 9peKeTTep/ i kacaiiMbI3. EH
coHFbI HoTHKEHI any ymin Compute (Ecenrey) 6ateipmachiH GacaMbi3.

bi3 (¢u3MKanablKk KacHETTEepiH ChIHAY YIIIH CYBITKBIIITHIH AITHIKBIPIIbL, HAJIHHID JKOHE
IUTACTUHA TOpi3[l OONBIN KENeTiH TypJepiH KoiJgaHblll KepiK. CybBITKBII TYpaTbIH KEHICTIK
peTiHzae ayaHsl (Air) TaHIanm MOAENB/IIH IaMachlHAH YJIKEH OOIBIN KEJEeTiH Kopallia jKacablk,
aj KeI3ABIPFBII AsieMeHT peTinge Silica Glass naiinananneik [2,3]. Ecenteynen ayaHnbiH ocepiHe
0allIaHBICTBl  CYBITKBIIITHIH ~ ANTHIKBIPJBI, IUIACTHHA TOPI3Al TYPIEPIHIH JKOHE 3aTThIH
MaTepuaiblHa KaparaHia, OHbIH MIIIIHI MaHBI3bIpaK €KEeHIH OaiiKaabIK.

[Tailinanansutran oneduerTep:

1. www.comsol.ru/shared/downloads/IntroductionToOCOMSOL Multiphysics 5.2 ru.pdf

2. https://www.comsol.com/model/heat-sink-8574

3. remprof56.ru/ckfinder/userfiles/files/KommuekcHbIi %20m0ax01%20k %2 00X 125K IEHUIO
%201%20camxennin%20myma%20xkoMusrorepa.pdf
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MN3BJIEYEHUE MATEPUAJIBHBIX TIAPAMETPOB METAMATEPHUAJIA U3
JAHHBIX ITPOXOKJAEHUA U OTPAKEHUA CBY U3JTYYEHUA

Karpimapos K.C., Kymkan ¥.K.
KasHY um. anp-Dapabu

Hayunslit pykoBoautens: K.¢.-mM.H. Hukynun B.O.

OrnpenenieHne JUPJACKTPUYECKOM & M MarHUTHOM u TPOHUIIAEMOCTEN 00pa3ioB
MeTtamarepuanoB B CBY nuanazoHe oObIYHO MPOU3BOAUTCA MMYTEM UX BBIUMCICHHS U3 JAHHBIX O
NPOXOXKICHUN M OTPAKEHHH AIIEKTPOMArHUTHBIX BOJH OT oOpa3uma meramarepuana. Jlannas
METOJIMKA MPUMEHSIETCS KaK MPU U3MEPEHUHU PeajbHBIX 00pa3l[0B METaMaTepUasoB, Tak U MPHU
IIPOBEJCHUHN BUPTYAIbHBIX SKCIIEPUMEHTOB C HCIOJB30BAHHUEM UHCIIEHHOTO MOJEIMPOBAHUS.
TakuMm 006pa3zom akTyasieH BOIIPOC OTPAOOTKU U YCOBEPUICHCTBOBAHUS BBIYUCIUTEIBHBIX METOIUK
U3BJICUCHUS AIEKTPOPU3MUECKIX TapaMETPOB METAMATEPUAIIOB U3 TaHHBIX U3MEPEHUH.

B paGote Obu1H yCOBEPIIEHCTBOBAHBI BEIUMCIUTENBHBIE METOUKU U pa3paboTaH KOMIUIEKC
OporpaMM ISl BBIYMCICHUS DIIEKTPOPU3UUECKUX MAapaMETPOB METaMaTepHaloB HCXOIs W3
U3MEpEHHBIX KOod((UIIMEeHTOB oOTpakeHUs Si1 W mOpomyckanus Syi.  PaccmarpuBanock
IIPOXO0XKJICHHE AJIEKTPOMArHUTHON BOJIHBI yepes IJIOCKONApaJuIeIbHBIN [ (0)71
UHTEP(PEPEHIIMOHHOM TOJIIIHUHBI C y4ETOM MHOTOKPATHBIX OTPAXKEHUN TPU HOPMAJILHOM MaICHUU.
B stom ciyyae kod3pPUIMEHTH OTpakeHUS W MPOXOXKICHHS CJIOS (aMIUIMTYIHBIC 3HAYCHUS)
onpezenstotcs Gpopmynamu [1]:

— r1+12exp(2jp) — tit,exp(jB)
1471y19exp(2jB) 1+7y10exp(2jB)

rze I, Iz, t1, t2 — kodpPureHTH OTpaskeHMs ¥ IPOXOKACHUS MIEPBOI U BTOPOH IPAaHUIL CIIOS
(aMIIUTYyIHBIC 3HAUEHUS), [/ — 3ama3fbplBaHue Mo (a3e mpu OJHOKPATHOM MPOXOKICHHS CIIOS.
Otu HopMyNbl MOKHO YNPOCTUTH C YYETOM TOTO, YTO MapaMeTphl Cpelbl 10 U mocie odpasua
OJIMHAKOBBI, TOrJa ' = — Iz, t1 = t2. Torna u3 r1 u t1 MOXXHO BBIYUCIIHUTD [TOKA3aTENb IPEIOMIICHHUS
B KOMIUTIEKCHOM BHJIE /i = n — IK, T11e N — mokasaresb IpeloMIIeHus, K — mmoka3aTesb SKCTUHKIIUH.

C npyroii ctopoHsl, K03 GUIMEHTHI OTPAKEHUS U IPOXO0KIEHHUS TPAHULIBI BO3TyX-00pa3er]
MOTYT OBITh 337[aHbl COOTHOIICHUSIMH [2]:

- EZLB o T=e,

rne Zsn Uy - HOPMAJIM30BaHHBIM XapaKTEPUCTHUECKUA MMIIEJAaHC W KOHCTaHTa
pactipoctpaneHust obpasma. OHU  CBsI3aHBI C  JUAJIGKTPUYECKOM & W MarHUTHOM W
IIPOHULIAEMOCTSIMUA COOTHOILIEHUSIMU:

Y =Yoveu, Zsg = % :

W3 mnocnemqHuX COOTHOIIEHWH BBIYUCISIOTCS JUAJIEKTPUYECKass € W MarHuTHas U
POHMIIAEMOCTH 00pa310B METaMaTEPUAIIOB.

JIureparypa:

1bopu M., Bonbd 3. OcHoBHI ontuku / 2-¢ u3f., ucmhp., nep. ¢ aurit. C.H. bpeyca, A.N.
['onoBamkuna, A.A. lllyouna nox pen. I'.Il. Morynesuu. — M.: Hayka, ri1. pea. ¢us.-mat. J1uT.,
1973. 716 c.

2Mumenko C.B., MankoB H.A. IlpoextupoBanue paauoBoiHoBbiXx (CBY) mpuGopos
HEepa3pyIIAMEero KOHTPoJs MaTepuainoB. — TamOoB: M3n-Bo Tam0. roc. TexH. yH-Ta, 2003. —
128 c.
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IHEPOBCKUTHBIE COJIHEYHBIE 2JIEMEHTBI U U3YYEHUE UX
XAPAKTEPUCTHK

C.P. XXantyapos, UyuBara H.A, Xonneibaes K.C., Aiimaran6eroB K.I1., [llonranosa A K.,
Myxamenmuna J[.M.
Hayunsie pykoBonutenu: H.C.Tokmonaun, PhD; Matteio k. Kapuu, Eng. D.
CarnaeB YHUBEPCHUTET, T. AJIMaThI
Yuusepcurer Cyoncu, r. CyoHcH
sultzhantuarov@mail.ru

N3yuenne onTolneKTPOHHBIX CBOMCTB MepoBCKUTOB IpuBeio B 2001 roay k pazpaboTke
CTPYKTYpbl ~ QJIKWJI-aMMOHHEBOIO-CBUHLIOBOTO-TAJIONAHOIO IEPOBCKUTA. B nanbHeiiem,
MEPOBCKUTHBIE COCIMHEHUSI ObLUTM MPUMEHEHbl B Ka4eCTBE CBETOMOIVIONIAIOIIEr0 MaTepuana B
conreuHbix ameMeHTax B 2009 romy. Coemunenus turma CH3NHsPblz, CH3NH3PbBrs Onuim
HCIIOJIb30BaHbI KaK (DOTOUYBCTBUTENBHBIE CIIOM B COJTHEUHBIX OaTapesx Ha kpacutessax, KIT: 3,8
%, CH3NH3PDbls. [TepBbiii TBEpAOTEIbHBIIN IEPOBCKUTHBIN COTHEHYHBIH 3JIEMEHT ObLIT pa3paboTaH
B 2012 ronmy, KII/: 9,7%, CH3NH3Pbls [1]. 3a Bechb mocieayromuii meproa HUCCIeT0BaHUI
HaMETWJIach YETKas TMHAMHKA 110 POCTY APPEKTUBHOCTH MPEoOpa30BaHMsI COTHEYHON YHEPTUU:
ot 3,8% no 6onee 20% [2]. [lomumo BbICOKOH 3(P(HEKTUBHOCTH MOXKHO OTMETHTH U ApYyrue
JIOCTOMHCTBA MEPOBCKUTHBIX COJIHEUHBIX 3JIEMEHTOB: U3TOTOBJIEHUE O0pPa3lOB MPOU3BOJAT IpU
HEBBICOKHX TeMmepaTypax, mernee 150 °C [3], a Takxke 37€MEHTH MOTYT OBITh M3TOTOBJIECHBI U3
HIMPOKO PACTIPOCTPAHEHHBIX M JOCTYITHBIX MaTepHajoB [4-6].

[lepoBCKUTHBIE CONHEYHBIE SJIEMEHTHI J1a00paTOPHOTO THUMA MPEICTABISIOT CO00i
MHOTOCJIOHYIO CTPYKTYpY, COCTOSIIYIO M3 IIOCIEI0BATEIbHBIX CIOEB (DYHKIIMOHAIBHBIX
maTepuanoB. OCHOBA - CTEKJISIHHAS MOJIOKKA, MOKPBITas clioeM okcua onoa-¢propa (ITO wiun
FTO); nanee uayT o mopsIKy MOTYIPOBOAHUKOBBIA KOMITAKTHBIH CJIOH N-TUIIA TPOBOJAUMOCTH -
TUOKCHJ THUTaHA; CBETOAKTUBHBIA CIIOW, MPEACTaBIAIONINI Cco00i cMech HaHOMOPUCTOTO
JUOKCH/JAa THUTaHAa C I[EPOBCKUTHBIM MAaTE€pUaIoM; IOJIYIPOBOAHUKOBBIA CIIOM p-THIA
npoBoguMocTH - SPiro-OMeTAD; metanmnnueckuil KOHTaKT U3 30j0Ta. Hamell rpynmoii Obum
M3TOTOBJIEHBI TNMPOOHBIE 00pa3ibl MofoOHoro tuma pasmepamu 14x14x2,2 mm. Ilocne wux
W3TOTOBJICHHSI ObLITH TOTYYEHBI XapaKTEPUCTUKHU B BIJI€ BOJIBT-aMIIEPHBIX XapaKTEPUCTHK.

Pabora BbImonHEeHa B pamkax mporpammsel copapyxkectBa «HproToH-Anb-®apabuy npu
noanepxkke u coaedcteun bpuranckoro CoBera, a Takke MpEeACTaBUTEIEH OpraHu3aluu
«SPECIFIC» Yuusepcurera CyoHcH.

Cnucok uCnoab30BaHHON JIUTEPATYPBhIL:

1 Matthew J. Carnie et al. Performance enhancement of solution processed perovskite
solar cells incorporating functionalized silica nanoparticles. J. Mater. Chem. A, 2014, 2, 17077

2 Marepuansl caiita «NREL», Photovoltaic Research, Perovskite Solar Cells,
https://www.nrel.gov/pv/perovskite-solar-cells.html

3 Alice E. Williams, et al. Perovskite processing for photovoltaics: a spectrothermal
evaluation. Journal of Materials Chemistry A, 2014 DOI: 10.1039/c4ta04725g

4 S. Kazim et al. Perovskite as light harvester: a game changer in photovoltaics. Angew.
Chem. Int. Ed. Engl., vol. 53, no. 11, pp. 2812-24, 2014

5 M. A. Green et al. The emergence of perovskite solar cells. Nat. Photonics, vol. 8, no.
7, pp. 506-514, 2014

6 R. F. Service. Energy technology. Perovskite solar cells keep on surging. Science, vol.
344, no. 6183, p. 458, May 2014
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FABRICATION ZNWO4 NANOFIBERS MATERIALS BY ELECTROSPINNING
PROCESS

Zhumageldiev A.S., Markhabaeva A.A
al-Farabi Kazakh National University, al-Farabi Ave.,71, Almaty, Kazakhstan

stark12@mail.ru

Supervisor: Abdullin Kh.A

Nanostructured materials like nanofibers, nanorods, nanotubes, nanowires are of great
interest in connection with their large specific surface area. Especially thin fibers are irreplaceable
in application as fuel cells [1], electrodes for lithium-ion batteries and supercapacitors [2],
adsorbents and photocatalysts [3]. Recently, the interest of researchers in metal tungstates has
increased, primarily interest is due to their use as a scintillator material, an electrode for super- and
pseudocapacitors and semiconductor photocatalysts. Many works have been devoted to the
production of single crystals, nanocrystals and nanocrystals of zinc tungstate, also well studied
photoluminescence and photocatalytic properties of the samples, but there are few works have
been devoted to the preparation of ZnWO; fibers.

One of the simple methods for obtaining fiber is the method of electrospinning. This is the
process of drawing fiber from a solution under the influence of an electric field. Using the method,
one can monitor the morphology and fiber diameter by changing the viscosity, concentration of
solution, voltage and distance from the syringe needle to the collector. When the fiber diameter is
reduced by nanoscale ranges, the materials exhibit better characteristics. Fibrous materials are
superior in properties compared to their powder materials. The physical and chemical properties
of nano- and macro-dimensional samples largely depend on their size.

In this paper, preparation and investigation results of ZnWOs zinc tungstate fiber are
presented. As a precursor for the synthesis of fiber have used acetate zinc dihydrate, ammonium
metatungstate and polyvinyl alcohol. The samples morphology was studied using an electronic
scanning microscope. Structure of the samples and the Raman spectra obtained on the NTegra
Spectra spectrophotometer were studied. The interrelation of morphology and properties of
samples with the technological state and temperature of the subsequent annealing is established.
The photocatalytic properties of the samples in the model solution of Rodamin B and the
photoluminescence spectra of the samples were studied.
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OnHMM M3 NPHOPUTETHHIX HampaBieHUN B 00JAaCTH CO3[AHUS HOBBIX (PYHKIIMOHAIBbHBIX
MaTepHajoB C 3aJaHHBIMH CBOWCTBAMU SBISETCS TOJIyY€HHE OOBEMHBIX YIJIEPOJIHBIX
HaHOMAaTepHaJIOB HAa OCHOBE (yiepeHa, yriiepoaHbIX HAaHOTPYOOK, rpadeHa u p. ITO CBA3aHO C
TaKUMM CBOICTBAaMHM 3TUX MAaTE€pHalioB, KaK CBEpXIIPOBOAMMOCTb, IIOJEBas SMHUCCHS,
HECMayMBAaE€MOCTb ITOBEPXHOCTH, YJIbTPABBICOKAs YJelibHAs IIOBEPXHOCTh B COYETAHUU C
ANEKTPONPOBOAHOCTRIO [1]. PaccMarpuBaroTCsi BO3MOXKHOCTH — WCIIOJIB30BAaHUS — JAaHHBIX
MaTepuajoB JJIs  CO3JaHMUs CYNEpKOHJEHCATOPOB MM  JIEKTPOAOB B  YCTPOMCTBax
npeoOpa3oBaHus YHEPTUH [2-3], CEJICKTUBHBIX COPOCHTOB U KaTaJIM3aTOPOB.

Ha ceromusmHuii JO€Hb MOXHO BBUIEIMTh TPU OCHOBOIOJAraloIIUX  METOAA,
UCIOJIB3YIOUIMXCA B TeXHOioruu cuHre3a YHT: MeTon Tepmuueckoro pasiokeHus rpagura B
JYTOBOM paspsijie, METOJl XMMHUYECKOIO OCaXICHHMsI M3 Tra30oBOM (a3bl C MCIIOJIBb30BAaHHEM
KaTaJn3aTropa, METOJ JIa3epHOro HcmapeHus: rpadura. XoTs 3TH METOIbl JOCTHIIA BBICOKOTO
YPOBHsI KadecTBa, OHM BCE €II€ JajeKu A0 IMOJIHOTO KOHTPOJS HaJ BAaXHBIMU CTPYKTYPHBIMU
CBOICTBaMM, TaKH€ KaK JIJIMHA HAHOTPYOOK, UX JUAMETP U XUPaAJIbHOCTH [2].

K Haubosnee nmpocTsiM, HO 3¢ ()EeKTUBHBIM CIIOCOOOM MOIYUEHUS YTIEPOAHBIX HAHOCTPYKTYP
OTHOCHUTCSI METOJ| KUCIOPOJHO-al€THIIEHOBOM rOpeNKyU, B KOTOPOM OCaXKJIEHUE IPOUCXOIUT NPU
aTMOC(EepHOM JaBJICHUH, T.€. HE TpeOyeTcsl CIOKHOW BaKyyMHOH M 3JIEKTPOHHOM ammapaTrypsl.
OTa TEXHOJOTHSl UMEET psAJ MPEUMYIIECTB MO CPaBHEHUIO C IPYTMMU METOJAaMHU, TaKUE Kak
BBICOKAsi CKOPOCTb CUHTE3a, IPOCTOTa U HU3Kasi CTOMMOCTh 000py1oBaHus [2, 3].

B pabote mpencraBieHbl pe3ynbTaThl HKCIEPUMEHTOB IO CHHTE3Y YIVIEPOJHBIX
HAHOCTPYKTYP METOJIOM KHCJIOPOJHO-al€TUIEHOBOM FOPEJIKH HA MOBEPXHOCTU MEIHBIX IIEHOK.

B kauecTBe Moanokek U OCHOBBI JUIsI METAIINYECKUX IJIEHOK HCIIOJIb30BATUCH MJIACTUHBI
MOHOKpHUCTaIUIH4eckoro kpemuuss Mapku KJIB-20 (mpoussoautens Siegert Wafer GmbH,
I'epmanust) pasmepamu 1x1 cm ¢ opuentamuert [100] u [111]. [IpeaBapuTenbHO MOMIOKKA
OPOXOAMIN XUMHUYECKYI0 OYHUCTKY. MeTammuyeckue IMIEHKH OCAXJAINCh Ha MOJUIOKKH U3
MOJIMPOBAHHBIX IUIACTUH KPEMHMSI METO/I0M MarHeTpOHHOTO PaclblJICHHs Ha TOCTOSSHHOM TOKE B
ycraHoBke BYII-5M.

[TosryueHHBI 00pa3iibl OBIIM UCCIEIOBaHbBI METOJIOM KOMOMHAIIMOHHOTO PAcCEstHUs CBETa
(KPC) u ckanupyrolieit 21eKTpoHHOH MuKpockoruu (COM).
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[TocnenHue roasl HaHOAIMAa3bl UCTIOIB3YIOTCSS BO MHOI'MX HayYHO-TEXHUYECKHUX 00JIOCTAX
Oyioroapsi yHUKaITbHOMY HA00py (DU3HUECKUX, XUMUYECKUX H TPUOOJIOTHIECKUX XapaKTePUCTHK.
Beicokue tpubosiornueckue 1 MEXaHMYECKHE CBOMUYTBA HAHOAIMA30B MOCIYKWIN OCHOBAHHUEM
JUTSL CHHTE3a )KECTKUX IMOKPBITHH € ENbIO0 CO3/JaHUs ITMPOKOT0 CEKTpa aOpa3uBHBIX MaTEpPHAJIOB.
HanoasMazHble OKPBITHS SIBJIAIOTCS OMOJIOTMYECKH COBMECTUMBIM C YEJICOBEYECKMMHU TKAHAMU
MaTepuajioM U MOTYT OOECNEeUYUTh YJIYUUICHHYIO aAre3ui0 M Mayblii M3HOC IpoTe30B. Takoii
HMIMPOKHUNA TMaNa30H BO3MOKHOCTEH TEXHOJOTMUYECKUX MPUMEHEHUH CIIOCOOCTBOBAN aKTUBHOMY
MIOUCKY HOBBIX, Ooyiee 3((HEKTUBHBIX W SKOHOMHUYECKHX BBITOJHBIX METOJOB CHHTE3a M
IPOU3BO/ICTBA AIMA3HBIX U alIMa30M0100HbIX MaTepuaios [1].

K naunbosiee mpocHbIM, HO 3PHEKTUBHBIM CIIOCOOOM IMOIYYCHHS HAHO- M MHUKPOAIMa30B
OTHOCHTCSI METOJ1 KMCIIOPOAHO-ALETHIIEHOBOI TOpPENIKH, B KOTOPOM OCaXJI€HHE ITPOUCXOAUT IPU
aTMOC(EepHOM JaBIICHHH, T.€. HE TpeOyeTcsl CIIOKHOW BaKyyMHON M AJIEKTPOHHOW amIaparyphl.
OTa TEXHOJOTHs MMEET psj MPEUMYILECTB IO CPABHEHUIO C APYIMMHU METOJaMM, TaKUe Kak
BBICOKAsi CKOPOCTh CHHTE3a, IPOCTOTA U HU3Kasi CTOMMOCTh 000pyaoBaHus [2, 3].

B paGore npexacraBieHsl Hauboee UHTEPECHBIE PE3YNIbTAaThl HIKCIIEPUMEHTOB 110 CUHTE3Y
MUKPO M HaHOAQJMa30B METOJOM KHCJIOPOJHO-AllETUIICHOBOM TOpENKU Ha IOBEPXHOCTU
METAJUINYECKUX TIIEHOK.

B kauecTBe MoaoKeK U OCHOBBI JUIsl METAIIMYECKUX IJIEHOK HCIIOJIb30BATIUCH MJIACTUHBI
MOHOKpucTaymnieckoro kpemuust Mapku KJ1b-20 ¢ pasmepamu 1x1 cm ¢ opuenranueit [100] n
[111]. MeTtamnueckue TUICHKH OCaXAAIUCh Ha TTOJIOKKH U3 TTOJMPOBAHHBIX TUIACTHH KPEMHUS
METOJ0OM MarHeTPOHHOI'O PaCbUICHHS Ha IIOCTOSHHOM TOKe B ycTaHOBKe BYII-5SM. Hanbiienue
IIPOBOAMIIOCH B MOTOKE pabouero raza Ar npu naasineHuu 10-2 mm.pt.ct. Bpems HambuieHus
cocToBisUI0 30 MUHYTEI.

bruta npoBeneHa cepusi IKCIEPUMEHTOB Il HUKEJIEBbIX IJIEHOK, B KOTOPOM OCTaBalMCh
MOCTOSIHHBIMU PAcCTOSIHAE OT coruia ropeiku jgo momtoxku (h = 4 MM) W anuTensHOCTDH
HanbuieHus (t = 45 MuH), yroy HakJIoHa pPOHTA TUIAaMEHH BapbupoBaics oT 45 1o 90° ¢ marom
15°, cooTHOLIEHHE KOHIIEHTparuii kuciopoaa u aneruieHa (02/C2Hz) cocrauio 0.88 u 0.9. A
TaKk)Ke ObUIM MPOBEJEHBI CEpUsl SKCIIEPUMEHTOB JJII MEAHBIX IJIEHOK, B KOTOPOIl OCTaBaJNCh
MOCTOSIHHBIMU PACCTOSIHAE OT COIUIa TOpeiKH 10 Momiokkd (N = 4 MM) U COOTHOIICHHUE
KOHIIeHTpanuii kucmopoga u anetwieHa (O2/C2Hz) cocraBumo 0.92, yronm HakioHa (poHTa
wiamenu 90°, UIMTeNbHOCTD HamblIeHUs BapbupoBaics oT 30 10 60 MUHYT, € 1aroM 15 MUHYTHI.

[TosryueHHBI 00pa3iibl OBIIIM MCCIIEOBAaHBI METOJIOM KOMOMHAIIMOHHOTO PAcCestHUs CBETa
(KPC) u ckanupyroeit anekTporHoi Mukpockornuu (COM).
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B Hacrosiiiee BpeMmsi CyIIECTBYET PAJ XUMHUYECKUX U (PU3UUYECKUX METOJOB IMOIyYCHHS
HAHOYACTHI] METAJJIOB, UX COEIWHEHUN U cruiaBoB. Pa3jeneHue sBiSeTCS YCIOBHBIM, T.K.
XUMHUYECKHE PEeaKIUU UTPAIOT OOJIBIIYIO POJIb, HAIPUMED, IPH UCTIAPEHUHU B CPEJIe PEAKIIMOHHBIX
ra3oB. B To ’xe BpemMss MHOrue XMMHYECKHE METOJbl OCHOBaHbI Ha (DM3MYECKUX SBICHUSIX
(HM3KOTEMIIEpaTypHasl IJ1a3Ma, JIa3€pHOE U3ITYYEHHE U Ap.). XUMUYECKUE METObI, KaK IIPaBuiIo,
Oosee yHMBEpCadbHBI U 0OOJee MPOU3BOAUTENbHBI, HO YIPAaBJICHUE Pa3MEpaMu, COCTABOM H
(dopMOii YacTHIl Jierde OCYIIECTBISETCS MPH MCIIOJIB30BaHUH (PH3HMUECKUX METOJ0B, OCOOCHHO
KOH/ICHCAIIMOHHBIX [1].

OpaHuM U3 TEepCHeKTUBHBIX METOJO0B IojiyueHuss HaHonopoiukos (HII) sBasercs
ANEKTpUYECKU B3pbIB MpoBOoAHHKOB (DBII) — HepaBHOBECHBIN mpolecc, MpU KOTOPOM TMOJ
JEHCTBUEM MMITYJIbCHOTO 3JIEKTPUYECKOIO0 TOKA MPOBOJHUK JTUCIEPrUPYETCs, U HPOAYKTbI
B3pbIBa MEPEMENINBAIOTCS C OKpYXkaromiei cpempoid. Dnextpor3pbiBHbIe HII obmagator psaom
npeumyiiects B cpaBHeHUH ¢ HII, monydyeHHbIMU ApyruMu crioco0aMu: yCTOWYMBBI K OKUCIICHUIO
U CIEKaHWIO TpU KOMHATHOW TemmepaType, MpU HArpeBaHUM XapaKTePU3YIOTCS BBICOKOM
XUMHYECKON U T PY3MOHHON aKTUBHOCTHIO [2].

[Ipu mpoBenenuu cenapauuu HaHomopomkoB Cu, Ni, Fe oOpa3upsl mnomemanuch B
pa3IuYHble XMMHUYECKHE PacTBOPBI, TaKME KakK reKkcaH, 3TaHOJ U aueToH. Jlanee mpoBoauiiach
yIbTpa3ByKoBas 00paboTka pactBopa (00beM cycnensuu 30 mul, yacToTta yiubTpas3Byka 27 kI,
MOIIHOCTh TeHeparopa 120 BT, Bo3nelicTBre mpoBoauiaoch B TeueHue 30 MUHYT), MOCIE Yero
KaIlJIi CYCIIEH3UH C YaCTHI[aMH MeTallsila HAHOCUJIMCh Ha KPEMHHUEBYIO MOIOKKY.

[ToryueHHBl 00pa3ibl OBIIM  HUCCIEJOBAHBI METOJIOM CKaHUPYIOLIEH 3JIEKTPOHHOM
mukpockoruu (COM).
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Bommoii  mHTEpec, MNPOSABIASEMbI K HAHOCTPYKTYpHOMY Kapbuay kpemuus (SiC)
O0BSICHICTCS. MCKIIOYUTEIbHBIMUA CBOWCTBaMH 00beMHOTO SIC, Takumu, Kak OoJblia HIMpHUHA
3allpeLIeHHOM 30HbI, BEICOKAsl MEXaHUUECKasl U JTydeBasi IPOYHOCTb, TEPMUUYECKasi CTAOUIBHOCTb,
XMMHUYECKasi HHEPTHOCTh, BBICOKAs pajMallMoOHHAasi CTOHKoCTh M jap. [loatomy SiC maTtepuaibl
SBIISIFOTCSI IEPCIEKTUBHBIMMU JUIsl CO3JIaHMsI IPUOOPO0, paboTaIOLINX B SKCTPEMAIIbHBIX YCIOBUSAX:
IPU BBICOKUX TEMIIEPATypax, 3HAYMTENbHBIX PAJAMALMOHHBIX HArpy3ka3kax U B XHMHUYECKOU
akTUBHON aTtMocdepe. OcoOblii MHTEpEC K IMOJYNPOBOJAHUKOBBIM HAHOCTPYKTYypaM CBsI3aH C
TEOPETUUECKHU MOKa3aHHOM BO3MO>KHOCTbBIO YCUJICHUS HEJTMHEWMHOONTUYECKUX
BOCIIPHUMYHUBOCTEH B TAKUX CTPYKTypax [1, 2] BcrneacTBUE UX POCTPAHCTBEHHOTO OIPAHUSICHHUS,
YTO OYEHb BAXKHO JJI UX UCIIOJIb30BAHUS B ONTOIEKTOPHHUKE.

WNndpakpacnas (MK) cnexkTpockomnus sBISETCS OJHUM M3 OCHOBHBIX METOJIOB aHaIM3a.
CoBpemennass UWK-cnekTpockonusi mnpeacTaBisieT co00H 3KCHPEcc-METO]l YCTAaHOBJICHUS
CTPYKTYPHBIX OCOOCHHOCTEH OpraHMYecKUX M HeopraHmdeckux coenuHeHuid. C nomorpro MK-
CHEKTPOCKONUHM OBICTPO M HaI&KHO HISHTH(PHUUIUPYIOTCS pazHooOpasHble (DYHKIIMOHAIbHBIC
IpyMNIibl: KapOOHUIIbHAS, THJIPOKCUIIbHAS, KApOOKCUIIbHAS, aMUIHASL, aMUHO, ITUAHO U JIP.; a TAKXKe
pa3nuyHble HEMpeeslbHbIe (PAarMEeHTHI: JBOWHBIE W TPOWHBIC YIIIEPOA-YIJIEPOJIHBIC CBS3H,
apoMaTHYeCKHE WM rerepoapomarndeckue cuctemsl. Merogamu MK-ciekTpockonuu usydaror
BHYTPU U MEXMOJIEKYJISIPHbIE B3aUMOJIEUCTBUS, HallpuMep, o0pa3oBaHUE BOJOPOAHBIX CBSI3EH.
3]

B pabote npencraBiensl pe3ynbTarhl uccienoBanust HAaHOCTPYKTYp SiC u C nmosyueHHBIX
metooM MB-XOI'® na Cu karanu3aTopax METOJJOM HHPPAKPaCHOM CIIEKTPOCKOINH.
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METAJI EHI'BIJI'EH XUMHWAJIBIK KEMIPYITH TEXHOJIOT'MSLTBIK
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XXI racelp HAHOTEXHOJOTHS CATACBIHBIH OWIK HIBIHAAPAbI OaFbIHABIPBIN, YJIKEH opi
camnajbl HOTHDKEJIEpPTe KOJI JKETKI3TeH Ke3eHI eKeHi Oopimisre momiMm. OChl callaHbIH apKachbiHIa
MaTepHalNTaHy MaMaHAaphbl JTOCTYpJIl MaTepuangapaan 0ejeK KacueTTepi MyJIeM e3remle KaHa
MaTepHaiap/ibl CUHTE3/EI, OHbIH KYpaMbl MEH KYPBUIBIMBIH ©3r€pTy MYMKIHIIrIHE He OOJbIIn
oTbIp. POTOHUKANBIK KOJAaHBICTApJAa OoJamarsl 30p MaTepHalAapAblH Oipi HAaHOKYPBUTBIMIIBI
KEeYeKT1 KpeMHHH Ooiibi TaObutanbl. KeyekTi KpeMHHI HETI3iHEH SJIEKTPOXUMUSIIBIK JKOHE
XUMHUSIIBIK )KEMipy oicTepiMEH ajIbIHa/Ibl, COHBIMEH KaTap, aly MPOIECCTEPiHiH epeKIIeTiKTepi
MaTepuaibiH keOlHece KeyeK HeMece TaNIbIK TOPi3/l KypbUIBIMBI Ty3€eTiHiHe oKenei. KeyekTi
TOpi3AI  HAHOKYPBUIBIMABI ~ KpeMHHH  KepiHeTiH jkoHe WK  onrukanslk — aumana3oH
(b oTOoMFOMUHECIICHITUSAFA Ue eKeHi oenrii [ 1, 2].

JKyMBICTBIH MaKcaThl — METaJI CHTI3UINCH XUMHSIIBIK KEMIPY OMICIMEH TAIBIK TOPi3Ji
KPEeMHUH HAHOKYPBUIBIMAAPBIH Op TYPJl TEXHOJIOTHSUIBIK JKaFjaiifia alxy >KOHE OJapiblH
(OTOMOMUCIIEHITUSICHIH 3E€PTTEY.

Toxipubene kpuctaiablK 0arbIThl (100) 60JIaTBIH MOHOKPUCTAIULIBI P-TUITI KPEMHUI
(Si) TuracTHHANIApBl TOCEHINI pPETiHJEe KOJMAHBUIABL. MeTan eHTI3UIreH XUMHSIIBIK JKeMipy
ONICIMEH KPEMHHUI HaHOKYPBUIBIMAAPHI (TOP KBILIKBIIBI MEH CYTETiHIH acKblH TOTBIFBIHBIH
HETI31HJET1 JJEKTPOJIMTTE CHHTE3NeNIl. MeTan eHTi3UINeH XHUMUSUIBIK JKeMipy IpOIECCiHIH
peakius KaTaJu3aTopbl KyMiC OOJIIEKTepiHIH KOHIICHTPAIMACHL, SJEKTPOJMUTTEri (QTOp
KBIIIKBUIBIHBIH ~ KOHIIGHTPALMSACHl ~ JKOHE  JKEMIpy  YaKbITBl ~ CHAKTBI  TE€XHOJIOTHSIIBIK
napaMeTpIepiHiH HOTIDKENIK (OTONOMUHECHEHIIUSAFa ocepiH Oakpulay VIIIH THKIPpUOETIK
YITiIep OpKAMCHICHIHAA 5 JaHajgaH TypaThiH apHaiibl 4 cepura OeiiHin maspianabl. OmapabiH
imiHae 1 sxoHe 2 cepus yariaepi HAHOKYPBUIBIMAAPABIH TY31Tyl IPOLIECCIHIE KaTalu3aTop poJIiH
aTKapaTblH KYMIC OeJIEKTEPiHIH aJbIHAThIH KYPbUIBIMHBIH KYPBUIBIMJBIK €pEKIIENTIKTEpl MEH
(doToMOMUHECHIEHIIUACHIHA dcepiH Oakbulay YIIiH KyMic OeJIIEKTEepiH OTHIPFBI3Y YakKbIThIH 30
#oHe 150 cexyH apasibIKTa e3repTill ajbIHFaH. 3 KoHe 4 cepus yiariiepi COMKEeCIHIIe KeMIpriln
anektponutreri H202 xone SMHF kommnoHerTepiHiH e3apa KaThIHACBIHBIH JKOHE JKEMIpy
YaKbITBIHBIH (DOTOIFOMUHECIIEHIIUSIFA dcepl OaKbUIaHFaH.

XKyprizinren ToxxipuOe HoTHXKEIepl OOMbIHIIA Keneciiel KOPBIThIHIBI JKaca/lbIK;

1. Op Typil DJJEKTPOJIUTTE OKOHE TypJll KAThIHACIIEH aJIbIHFaH KpPEeMHUU
HaHOKypbUTbIMAapel YK xone MK nuana3oHbIHIa JKapbIKThl ©TKI3y K03(@HIMEeHTI e3repicke
YIIBIpalIbl, aJ1 KOPIHETIH KapbIK JUana30HbIHAA €1l e3repic Oailkanmabl.

2. Anramikpl 3 cepust yJArulepiHiH (OTOMIOMHUHECHEHIMs crekTpiepiHiH YK
aiMarpIHa aWKaH cuHTHAN, an 4-cepus YK JkoHe KoepIHETIH J>KapblK JHUAra30HBIH]IA
(OTOMIOMUHECLIEHITHS CUTHAJIBI OaKblIaHFaH.
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UCCJEIOBAHUE CBOMCTB CYJb®UJIA IMHKA, CHHTE3UPOBAHHOI'O
I'MIPOTEPMAJIBHBIM METOA0OM

E.P. Kum!, C.M. Hapsimb6aes?, JI.B. I'purenkol?
1Kazaxckuii HaUMOHANBHBINA HCCIEIOBATENLCKUN TeXHUYECKHil yHuBepcuteT uM. K.
CarnaeBa, yn. Carnaesa 22, r. Anmatsl, Kazaxcran
’HaruonanbHas HAHOTEXHOJIOTHYeCKas 1abopaTopyst OTKphIToro Tuna npu KasHY um. anb-
®dapadu, nip. anb-Dapadwu, 71, r. Anmarsl, Kazaxcran

OtpaboTaHa HH3KO3aTpaTHas TEXHUKA OCAXKACHUS HaHOYacTULl Cyiab(puaa LHMHKA
THJIPOTEPMAIBHBIM METOJIOM C KOHTpoMpyeMoi Mopdosiorueii. MI3ydeHo BIUsIHHE MapaMeTpoB
CHHTE3a Ha ONTUYECKHE U (POTOTIOMUHECLIEHTHBIE CBOMCTBA CHHTE3UPOBAHHBIX 00PA3II0B.

Cynbua nunka (ZnS), ABIAIOMUIACS MOTyIPOBOAHMKOBEIM MaTtepuanoM rpymmst A''BY),
o0agaroImuii MPOKON 3ampeléHHol 30H0M (~3.67 5B), BBI3BIBACT MOBBLIMICHHBIA HHTEPEC
UCCIIEIOBATENeH ¢ TOUKH 3PEHUS NPAKTUYECKUX MPUMEHEHUH JJIS CO3/IaHus JIOMUHO(OPOB, B
ONTORJIEKTPOHUKE, JTazepHOM TexHuke, meaunuae, QD-LED nucnnesx u t.1. [1, 2]. B mocnennee
BpeMs JIIOMHUHO(OPHI Ha OCHOBE CyNIb(UAa MUHKA aKTUBHO HCIOIB3YIOTCA KaK OJHU M3 CaMBIX
3¢ (eKTUBHBIX B CUHE-3€JIEHON 00JIACTH CIEKTPa, 4YTO 00YCIOBICHO OTHOCUTEIBHOM JIeIIEBU3HOM
UX TOJYYEHHS U MPOCTOTON CTAaHAAPTHBIX TEXHONOIMM ux cunresa [3]. OnHako yucThIi ZnS He
HaXOJUT IIMPOKOTO PACHPOCTPAHEHUS U3-32 OIPAaHUUYEHHOM JJIMHBI BOJHBI BO30YxeHus (< 340
HM). Takum oOpa3zom, mMonudukanuss ZnS CTAaHOBUTCS OCHOBHOM B TEUEHHUE IIOCIIETHETO
necatuierus. BHecenue npumeceit B ZnS MOKeT KapIUHAIBHO U3MEHUTh HE TOJIBKO CTPYKTYpY,
HO CBOWCTBAa Marepuaa.

B nanHoil paGore HaHOYacTHIBI Cylb(uIa IIMHKA CUHTE3UPOBAHBI THUAPOTEPMAIbHBIM
meTogoM. CTaHAapTHBIA pacTBOp pocTa ObLI HOJy4YyeH IMYTEM PpacTBOPEHHUs alleraTta LUHKa
(Zn(CH3C00)2:2H20) u TtuomoueBuubl ((NH2)2CS) B aucruiupoBaHHOH Bome € C
koHueHTpauuei 0.1M npu nepemMeninBaHUM Ha MarHUTHOM Meluaike B TeyeHue 30 MUHYT NpHU
KOMHAaTHOW Temmeparype. JlerupoBaHnue o0paszioB ZnS OCYIIECTBISUIOCh J00aBICHHEM B
cTaHaapTHBIA pacTtBop MoHoruapata amerara meau (11) Cu(CH3COO)2-H20 B konmuectse 1-20
aT.%. Cunre3 npousBoauics npu temmeparypax 70-90°C, npoaomKUTENbHOCTh BapbUPOBAIACh
oT 2 10 24 vacoB. Pe3ynbTaThl McCaeA0BaHUS CBONCTB CUHTE3UPOBAHHBIX 00pa3IlOB METOJaMU
ONTUYECKON W 3JEKTPOHHOM MHKPOCKONHUHU IMOKa3anu, yTo ZNS pacTtér B Buie cdep MouTH
PaBUWIBHON (pOPMBI, TPU 3TOM MOP(OIOTrHs CYIIECTBEHHO 3aBUCHUT OT apaMeTpoB cuHTe3a. B
YACTHOCTH YBEJIMYECHHE MPOJOJKATENBHOCTH WM TEMIIEpATypbl CHHTE3a NO3BOJIAET U3MEHSThH
muametrp chep ZnS ot 60 go 500HM. [IpoaomKUTENbHBIM CHHTE3 NMpU HU3KOM Temieparype
OPUBOAUT K (OPMHUPOBAHUIO OIHOPOAHOM CIUIOIIHOW TIUIEHKH, KOA(PQPHUIMEHT MOTIOIIEHUS]
KOTOpOM BO3pacTaeT B 3aBUCHMOCTH OT BpeMEHM cUHTe3a. OLleHKa IUPHUHBI 3alPEIIEHHON 30HbI
no gopmyine Tayla Ha OCHOBaHMH CIIEKTPOB ONTUYECKOM IUIOTHOCTH MOKa3aJla, YTO ONTHYECKast
mienb (Eg) momyuennbix 006pasioB cocrapmia ~3.6 3B.

HccnenoBanue (GpoTOTIOMUHECHEHIIMN MOTYYEHHBIX 00pa3IoB MOKa3aJlo, YTO JETUPOBaHHE
ZnS MeIpl0 TPUBOJIUT K TMOSBJICHUIO 3€IEHOM MOoJIockl ¢ MakcumymoMm mpu 500—510 Hw.
OTMeUeHO, YTO MAaKCUMAJIbHOM MHTEHCUBHOCTBHIO (DOTOTIOMHMHECIICHIIMM 00Jananu oOpasipl ¢
HauOO0JIBIINM KoJInYecTBOM npuMecu Meau (20 at.%), cunresupoBanubie npu 70°C B Teuenue 12,
24 qacos.
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ZNO HAHOCTEPXXEHJAEPIHIH MACCHUBIH 'HIPOTEPMAJI/IbI CUHTE3JIEY
OJAICIMEH AJTY

Komxacapos H. K., Epmyxan M.M., Tynerenoa A.T.
Feueimu sxerekmrici: ¢.-M.F.1., mipodeccop Aoaymmua X.A.
on-®Oapadu areingarsl KazY'y, AnmaTel Kanacel
nurzhan_kopzhasarov@mail.ru

Kendynkunonannel marepuaniap CHHTE3IHIH a3 IIBIFBIHIBl TEXHOJIOTHSACHIH JKacay
KONTEreH 3epTTEeyIIUIepAIH HazapblH ayAapblll OThlp. MarepuangapiblH KypbUIBIMBI MEH
KacHeTTepiH OacKapyIblH KEH MYMKIHAIr, HAaHOKYPBUIBIMIBI MaTepHaIAAPAbIH  OJIIeMIl
s dexTTepi KoHEe KacHeTTepi OOWBIHIIIA CHHTE3/ICY/IC alllbliIajbl. A"BV! kocbutsichl Herizinmeri
MIAJTAOTKI3TIITI MaTepUaIapAbIH OPTYPIi JCKTPIIK, ONTUKAIBIK KAaCHETTEepl oJap/blH TOMEH
KYH/IBUIBIFBIH TOJIBIKTBIPBII, MPAKTUKANBIK TYPAE KOJNJIAHBULYbl aFblHAaH 3€pTTEyLIUIEpIiH
KBI3BIFYIIBUTBIFBIH OSTa/1bI. MBIPBIII OKCH/II TEXHUKAHBIH KONITETeH CajlaJlapbIH 1A KOJIIaHBLIATHIH
¢byHkunoHanapl Marepuan. ONTHKAIBIK >KaFblHAH MeJIIIp, KEH 30HaJbl JKapThUlail ©TKI3rill
00bIN TAaOBUTATHIH MBIPBIII OKCHII KApPThUIAW OTKI3TIIITI NMPUOOpIapAbIH KOMIIOHEHTTEPiH
’KacayJa, JaTUMKTEp, ra3fblK CeHcopiap, KyH OarapesyiapblH acayaa KenTel KOJJaHbLIaJlbl
[1,2]. MbIpbimn OKCHAIH KOJIAHYABIH MPECHEKTUBTUIITIH €CKepe OTHIPHIN KacHEeTTepi OepiiareH
MaTepHaiap/ibl ajly YIIIH MBIPBIII OKCHJIIHIH HAHOCTEPXKEHJEPiH adyAblH KapamaiblM opi
3 PEKTUBTI SIICTEPiH Kacay KbI3BIFYIIBUIBIK TYIBIPAIBL.

ZnO HaHOCTepKeHJepl Si JKOHE IIBIHBI TOCEHIIUTEpPiHIEe TUAPOTEPMAbl CUHTE3/EY
onicimeH ecipinai. TecenimTepae ZnO HaHOCTEPKEHAEP] OCY YIIiH aJABIMEH MBIPBIII OKCHIIHIH
JKYKa KaOBIHIbI Ka0AThIH 30JIb-T€JIb OICIMEH OTBIPFBI3ABIK. MBIPBIII K631 peTiHAe 013 MBIPHIII
arierateii ZN(CH3CO2)2, an aucnepeti opTa peTiHae 3TaHOI KOAAaHAbIK. JKyMbIc OapbIChIiHIa
30116 0,41 MbIpbim anetateid ZN(CH3CO2)2 10 M1 sTanonAa epitin, 6eame TemepaTypacbiaaa 1-
2 caraT WHTCHCHBTI apaylaCTBIPy apKbUIbl albIHABL. JlaiibIH KOJUIOWATHI €pIiTiHAI ajablH ana
Ta3ajnayiaH eTKi3UIreH Si>koHe MIBIHBI TOCEHIIITEPiHIH OeTiHe TaMIIbUIATY 9/iICiIMEH O1pTEeKTI eTil
eHTi3iin, aifHanaTeiH ycTene kenTipinai. Jaiisn yari anaeiven kenriprim nemre T=100-120°C,
keitin T=450°C, t=1 car MyQenb/i MemTe TEPMUSIIBIK JKachITyAaH oTKi3inai. Hotmwkecinae Si
JKOHE IIBIHBI TeceHimTepinae ZnO kaOblHABI KabaThl anbiHABL. Zn(O HaHOCTEp)KEHIEPIH
THJIPOTEPMAIIIBI ©CIpY JIICIHAE MBIPBIII HUTPAThl MEH YPOTPONHUHHIH 1:1 KaThIHACHI AJbIHJIBI,
cuHTe3 Temmepatypackl 95°C, cuaTe3 yakpIThl 1 carat. Herisri peareHTTep/IiH KOHIIEHTPAIHSCHI
10MM-0,3M apanblfblHa aJIbIHIBL. PeareHTTep/iH a3 KOHIEHTpalMAChIHa HAHOCTEPKEHIEeP
JKIHIIIKE OOJIBITT ©CETIH/IIT aHBIKTAJIIbI. MBIPBIII HUTPATHI MEH YPOTPOTIMHHIH KOHIICHTPAIIUSICHIH
apTTBHIPFaH CaiibIH CTep KEeHep Y3bIH 9pi KaJIblH OOJIbIN eceTiHAIrH 6enriii 6omnsl, an 0,2M-0,3M
KOHIEHTpaUsAa TYTacC )Ka0bIH bl OOJIBII TY3UIETIHAII aHBIKTAIAbl. ¥ 3bIH op1 OarbITTanFan ZnO
HAHOCTEPKEHJIEPIHIH MAcCCHBIH ally/la HaHOCTEP KEHIEPiH Y3BIHIBIFBI HET13T1 peareHTTepIiH
KOHIICHTPALUSCHIHA JKOHE CHHTE3 YaKbIThIHA TOYEII Il OOJIATHIHIBIFBI AHBIKTAJIIBI.

Konnansuiran ogeduerrep
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N3YYEHUE CTABUJIBHOCTHU JATUUKA BJIA’JKHOCTHU HA OCHOBE
OKCHUJA I'PADEHA
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KaszHY um. anp-®apadu, HHJIOT, Anmarsl

Hayunslii pykoBoautens: 1.¢.-M.H., mpod. Masun A.M.

N3-3a Takux yHUKaIbHBIX (PU3UKO-MEXAHUYECKUX KakK: BBICOKHI YPOBEHb
TEIUIONPOBOAHOCTH, TPOYHOCTH U OTIIMYHBIM aJCOPOIIMOHHBIM XapaKTEPUCTHKAM YTJIEPOIHbIE
MaTepHalbl, TaKhe Kak rpadeH, okcua rpadena BI3BaI O0IBIION HHTEPEC IS PA3TUYHBIX THIIOB
npuMeHeHuu [ 1].

I'paen 6bu1 momyden B 2004 romay [2] u xapakTepusyeTcsi Kak IBYMEpPHBIH IHCT SP? —
rUOpUAN30BAHHBIX aTOMOB YIJIEPOa, PACIIONIOKEHHBIX B T€KCATOHAILHOM PElIeTKe, U SIBISETCS
OCHOBHBIM CTPOHTEIBHBIM OJIOKOM JJIsl BceX TrpaduroBbix MartepuanoB [3]. Okcupa rpadena —
COCIMHEHUE YIIepoaa, BOJOPOJa M KHUCIOpOAa B PAa3jMYHBIX COOTHOIIEHUSX, KOTOpOE
obpasyercs pu 006paboTke rpaduTa CHIbHBIMU OKHCAUTEISIMHE [4].

[To cpaBHEHHIO ¢ IPYTHMMH YIIIEPOIHBIMH MaTepuaiamMu B okcuje rpadeHa Ha 0a3anbHOM
IUTOCKOCTH MTPUCYTCTBYIOT THAPOKCUIIbHBIC, KAPOOHWIbHBIC M KapOOKCHIIbHBIE (DYHKITHOHAIEHBIC
TPYIIBL ¥ 3TO JENaeT ero r’uAPOQHIbHBIM U OJTHOCTHIO PACTBOPUMBIM B BoJie. [laHHOE CBOMCTBO
okcuja rpadeHa menaer ero 4YyBCTBUTEIBHBIM K Biare, KOTOpas MOXET HCIOJIb30BATHCS IS
orpezieNieHus BJIaKHOCTH B aTMocdepe [5].

B cBsizu ¢ 3TMM B HacTosimiee BpeMs poib OKCHJA TrpadeHa mMeeT OOJIbIIoe 3HAUYCHUE B
U3MEPEHUH ¥  KOHTPOJNS  BIQKHOCTH  OKpYXKalmled Cpeapl s  MPOMBINUICHHOH,
CeITbCKOXO03IUCTBEHHOU U YEJIOBEUECKOM ACATEIbHOCTH [6].

B pabore npeacraBneHsl pe3yabTaThl KCCIEIOBAHUS 3aBUCIMOCTH SJIEKTPHUECKON eMKOCTH
U DJIEKTPUYECKOTO COIIPOTUBIIEHUS CTPYKTYphl HA OCHOBE OKCHJa rpad)eHa OT BIaKHOCTH. bpiia
U3yyeHa CTaOMJIBHOCTh MOKa3aHUH €MKOCTH M COIPOTHBIIEHHUS UyBCTBUTEIBHOIO HJIEMEHTA OT
BJIQXKHOCTH. JlaTYMK Ha OCHOBE OKcHJa rpadeHa TEeCTHUpOBAICS B YCIOBHUSIX (DPUKCHPOBAHHOU
BrnaxHoctu (17 %, 40 %, 70 %, 80 %, 90 %, 95 %) B Teuenue 10 yacoB. OTKIIOHEHNE 3HAYCHUI
€MKOCTH U AJIEKTPUYECKOTO COMPOTUBIIEHUS CTPYKTYPhI B TE€UEHHE IKCIIEPUMEHTA HE MPEBBICUITN

1 %.
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JEI'MPOBAHHBIE CJIOU OKCUJA IUHKA, CUHTE3SUPOBAHHBIE
I'MJIPOTEPMAJIBHBIM METOJ0OM
YX.B. Kycnanos?, P.E. YannxaHOBl, JI.B. T pI/Iueonl'2
'Kazaxckuii HalMOHANBHBIA HCCIEIOBATENbCKMI TexHUdYecKuit yHumBepcuteT um. K.
CarnaeBa, yn. Carnaesa 22, r. Anmatsl, Kazaxcran
’HaruonanbHas HAHOTEXHOJIOTHYecKas TabopaTopus OTKphIToro Tuma npu KasHY um. ajb-
®dapadu, nip. anb-Dapadwu, 71, r. Anmarsl, Kazaxcran

B nocnenHee BpeMs MONYNPOBOJHUKOBBIE OKCHABI META/LIOB BBHUAY BBICOKOM
YYBCTBUTEIHLHOCTH M HU3KOW CTOMMOCTH IIPUBIICKAIOT 3HAYUTEILHBIN HHTEPEC UCCIIe0BaTENeH ¢
NEPCIEeKTUBON UX J1albHEHUIIEro UCI0Ib30BaHMSI B TA30BbIX IaTYMKAX U CEHCOPHBIX YCTPOMCTBAX.
[Inéuku okcuma nuHKa, JerupoBanHbie ramuem (GZO), unamem (IZO), Gopom (BZO) u
amomuaneM (AZQO), THTEHCUBHO MCCIIAYIOTCS C LEJIbIO UCIIOIb30BAHMS B KAYECTBE MPO3PAUHBIX
npoBoaux MokpbiTHii (TCO) B TakuxX MNPHIOKCHHSX, KaK IUIOCKHE TUCILICH Ha HKHIKUX
kpuctrauiax (LCD), opranndeckue cerousny4varomiue auojs (OLED), conHednbie 371eMeHThI Ha
kpacutessix (DSSCs) [1-3]. Ha nanubiii Moment B kadectBe TCO HCIONIB3YIOT OKCHJ OJIOBA,
aerupoBaHublii propom wik uHmueM (FTO, ITO). OgHako BbICOKas I€HA TaHHBIX MOKPBITHI
TpeOyeT MOMCK HAIEKHBIX aTbTCPHATUBHBIX MarepuayioB. OKCHI IIUHKA 3aHUMAaeT OCOOCHHOE
MOJIOKEHHE Onarojgaps BO3MOXHOCTH €ro  HCIIOJNIb30BaHHMS B CEHCOPHBIX YCTPOMCTBAX,
TPaH3UCTOpaxX M B KAYECTBE KAaTaJIN3aTOpa.

Husko3arpaTHeIM THUIPOTEPMAIbHBIM METOJOM IIOJIYY€HBI CJIOM OKCHJAA I[MHKA,
JICTUPOBAHHOTO ATFIOMUHUEM, O00pOM, TAJUTHEM, MAarHUEM M HUKEJIEM IPY KOHIICHTPAIUAX HUTpaTa
UHKAa M TrekcametwieHteTrpamuHa 25MM, S0MM u 0.3M. MaccoBasi 10as Bcex npumecei
cocraBmia 1 ar.%. MW3ydensr wmopdosnorus, -dIEKTPHUECKHE U ONTHYECKHE CBOMCTBa
CHUHTE3UPOBAHHBIX 00pa3noB. OTMEUEHO, YTO MpU KOHUEHTpuusx 25MM u 50MM npoucxonut
dbopmupoBanne maccuBoB HaHoctepkHed ZnO. Beicokas konmeHtpamms 0.3 M mo3BossieT
BBIpAIIMBATh CIUJIONIHBIC TUIEHKM OKCHAA IMHKA M3 CPOCIIUXCS CTEpKHEH TreKcaroHalbHON
CTPYKTyphI Biopiuta. [Ipm 3ToM HamboJbmas TONIIMHA TUIEHKH W JUAMETP CTEp)KHEH MpHu
koHIeHTpauu 0.3M CcOOTBETCTBYIOT 00pasiiaM, JETHPOBAHHBIX MarHueM, a HaWMEHBIINe —
QATFOMUHHIO ¥ HUKEITIO.

HcxoaHoe conpoTUBIEHUE BCEX CHHTE3UPOBAHHBIX 00Pa3IoB ObLIO BeNUKO (5-12)MOM, 3a
uckimoueHneM obpasma ZnO:MQ, MCXOIHOE CONMPOTUBIEHHWE KOTOPOTo cocTaBmio 2KOM.
3aMeueHo, YTO BCE MOJy4YeHHBbIE 00pa3llbl SBJISIOTCS OJHOPOAHBIMU TO BCEH MOBEPXHOCTH
oOpa3iia 1 00JIaar0T BRICOKOM cTereHbto nponyckanus (70-90%) B BUAMMOI 00JaCTH CIIEKTpA.
[Ipu oSToM yBenMuUeHHWE KOHIICHTPAIMM pacTBOpa BeAET K CHIDKEHUIO Koddduumenta
[IPO3PAYHOCTH MOITYYEHHBIX 00pa3lloB U YBEIMUEHUIO KOA(h(ULIMEHTA MOTJIOIEHHUSI.

W3ydeHne 3HaYeHUI MIMPHUHBI 3aMPEIIEHHON 30HBI MOTYYEHHBIX 00pa3lloB HA OCHOBaHHUH
CIIEKTPOB ONTHYECKOH IUIOTHOCTH ITOKA3aJI0, YTO HAMMEHBINNM 3HadeHue Eg 00mamaroT 00pasibl
Zn0, nerupoBanHble Marauem (~2.9-3.25 sB), a HanuOonpIIM — NerupoBaHHbIe HUKeneM (~3.31
3B).

Jlureparypa:

1 M. Ohyama, H. Kozuka, T. Yoko. Sol— Gel Preparation of Transparent and Conductive
Aluminum— Doped Zinc Oxide Films with Highly Preferential Crystal Orientation // J. Am.
Ceram. Soc. 1998.— No 81.— P. 1622.

2 K.Y. Cheong, N. Muti, S. R. Ramanan. Electrical and Optical Studies of ZnO:Ga Thin
Films Fabricated via the Sol— Gel Technique // Thin Solid Films. — 2002.— No 410.— P.142.

3J. H. Lee, B. O. Park. Transparent Conducting ZnO:Al, In and Sn Thin Films Deposited
by the Sol-Gel Method // Thin Solid Films. — 2003. — Vol. 426, Issues 1-2. — P. 94-99.
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BEPUITEH ®YHKIIMOHAJI/IBIK KACUETTEPI BAP UH’)KEHEPJIIK
HAHO-KOMIIO3ULIUAJIBIK KAIITAY

Kei3bipoBa A.H.
On-¢papadbu areingarel Kazak ¥YATTHIK YHUBEPCUTETI.
Anmartel. Kazakctan PecryOnmukachl.
Freuteimu sxerekmici, ¢.m.-.11.,ipodeccop Ap-Myxamenona I".111.

Kazipri 3amangarsl MaHbI3Abl MOCENENEPAiH Oipi MeTannapAblH TOTBHIFY JKOHE TO3yMEH
Kypecy OoJbin TaObutaabl. KOMIO3UTTIK AJIEKTPOJIUTTIK KamTamallap OChl MOCEJICHI IIentyie
6actel penai aTkapaabl. KOMIOZUTTIK 31IEKTPOIUTTIK KanTaManap - Oy METalAbIK MaTpULIadaH
TYpaThIH OHE aWpbhIKIIa (U3NKA-XUMUSUIBIK KacHeTTepre ue, IUcIepcTik (asamapsl Oap
AIIEKTPOJIUTTIK KOMIO3UT OOJIbIT TaObIIamb! [1].

Ocel  3epTTey OJKYMBICTAPBIH Kacay YIIIH  KOMIPTETi-KpeMHUN  JTHOKCHIIHIH
KOHIIEHTpAIUsIIAphl 9p TYPil OOJIATBIH AJICKTPOIUTTEPE OOJIaT HETi3re KamTamasap ajbIHIbL.
Kanramanapzs! any yiiiH 0ojaT TOCEHIINI eH alJIbIMeH OipHelle oHJey caThbUIapblHAH ©TKI3UIIL.
Kanramanap anplHFaHHAH COH Ja YJTUIEp KOPPO3HWSUIBIK CHIHAK OapbIChIHIA opOip Oec carat
CaiiblH aHAIMTUKAIBIK Tapas3bla Maccachl, MHKPOKATTBUIBIFBI, iIIKI KeJIepriiepi eJieHin
QIJIBIHFBI MOJIIMETTEPMEH CAJIBICTBIPBUTBITT OTHIPBUIIBL.

Koppo3usanslk TypakThUIbIKKa cbiHAy >kyMbichl NaCl-H cynmarsl 3% epiTiHOiciHzAe
KYprizingi, opOip Oec caraT callblH arpecCHBTI OpTaJaH oJjIIeyjep >KYpri3y YIIiH aJIbIHBII
OTHIPbLIIBI. KOPPO3HSUTBIK TYPAKTBHIIBIKKA ChIHAY KYMBICHI €Iy caraTKa CO3bUIIbI [2].

Erep xonmentparwms KarbiHachl 14/6 v/m 6onca, 303-313K temrieparypa apajibIFbIHIA dp
TYPJIi HOTHKE allambl3. balikaraHbIMbI3Iail, TeMIIEpaTypaHbl )KOFAPbUIATKAH CallbIH KYPBUIBIMHBIH
Oeti e3repei, 6T TaymbIKTap TOpi3ai (popmara MelleHi, KartaMma KOMIIOHEHTTEp1 KllacTepiepre
YKUHATIAIBL. SIFHU OYJT KYPBUIBIMIIBI ©3TepTYJIep apKbUIbl 63 Ke3eTiH e OyI1 KarnTaMmaiap sl pusuka-
XUMHSIIBIK KAaCHUETTEPiHIH jKaKcapyblHA, KOPPO3HSFA TYPAKTHUIBIFBIHBIH, KEJiHY OCpIKTIriHIH
apTTHIPYbIHA CEMTIT1H TUT13€1.

Hano-xoMnosunmsuiblk, xyienepain 3eprreny nHotmwkecinae 303-343 K Ttemmeparypa
apaJbIFbIHIA €H KaKChl HOTHKEH1 14/6 T/11 KOHIIeHTpausAarsl YITIep KOpceTTi, COHBIMEH KaTap
OapIIBIK YATUIEPIIH XKOFAphl TEMIIEpaTypaiap/a alblHFaH KalTaMaliap KOppO3UsUTBIK IPOIIeCTEepre
alTapabIKTal TYPaKThl EKEHIT1H OalKaTThl. AJIBIHFaH HOTHOKENEP/Il KOPHITHIHABUIAUTHIH OOJICaK,
KOMITO3UTTIK MaTepUaJIaFbl KOMITOHEHTTEPIIH 6©3apa KOHIEHTPAUsIapbl JKaKbIH JKOHE
TeMIepaTypajiapbl *Korapbl OONFaH CallblH KOPPO3USIIBIK MPOIECTepre TYPAKTHUIBIFBI OipHEIe
ecere apThIT 0ThIpaasl. Hanomarepuangap men Hano KOK-nap 3eprrenerin, ;kaHa oicTep/ai )KoHe
YJIKeH MOTEHIMAIABI KaXKET €TeTiH 0Te KbI3bIK, )kKaHa FUIBIM 0ok Tal0biaabl. HanoaucnepcTik
dazanapasia C 16 v/ + Si02 4 1/n1 koHLEHTpanusIapbiHbIH apakaTeiHackiMeH 303K, 313K, 323K,
333K sxome 343K TemmepaTypanapia koHe TOK THIFBI3ABIFEI 3 KA/M? Cr-SiOp-C mano-KDK
ANJTBIK.

DNEeKTPOIUTTIK XPOM-KpEMHUN AHOKCHUII — IaM Kyieci KamTaMmanapibsl KOppo3us
to3imainiria 3%NaCl epiTiHAIHI TPaBUMETHSUIIBIK 9/IICIMEH 3€pPTTE/IK.

KopTeiuasl OoifblHINA, KanTaMaHBIH KOPPO3WsFa OEpIKTUTITiHIH eH Xakchichl 333K
TeMIlepaTypajia ajblHFaH (KOPPO3USIHBIH TepeHIIK kepceTkimi 0,069 MM/ KbLT), an e€H TeMeH
6onran 313K anbraran( 0,489 MM/KbL1).

OnebuerTep:

1 Yaur I'. T'., PeBu P. V. Koppo3sus u 6opr0ba c Hell. BBenieHe B KOppO3HOHHYIO HayKy U
texHuky: [lep. ¢ anrn./Ilox pea. A. M. Cyxotuna.—JL.: Xumus, 2006.— Ilep. uzn., CIIIA, 2005.
— 456 c.: nn.

2 I'OCT 9.506-87 Enunas cuctema 3amuThl OT Koppo3uu u crapenus. — 2008. - C. 6.
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BUOMEJMIUHAJIBIK  KOJJAHBICTAP  YIIIH  HANJAJTAHATBIH
KPEMHUIA HAHOBOJIIIEKTEPIH AJTY TEXHOJIOTUSICBI

Kyn6ek XK. K., bekmypzaera JK.H.
Frouteivu sxerexmrici: Mycabek ['.K., PhD.

CoHrbl KBULIAPBI Op TYpidl calanapia KEHIHEH KOJJIaHYABIH apKachlHIa KPEMHHMA
HaHOOOJIIEKTEepiHE KOOIPeK KBI3BIFYIIBUIBIK KepceTimin skarelp. ConapaplH IHIHAE —
OromMenuIIMHA A KapKbIHIIBI KOJIJaHBLTY 1A,

1950 xwuimaps! A.bemn 3eprxanacbiaia anram pet A.Yaup kpemauiaig (Si) OeTiH Ta3zapTy
JKOHE KBUITBIpATy KesiHze, keibip xarmaiina xeyekti kpemauiaig (KK) ty3inerinin Oaiikasbl.
1990 xwiaapet KK-1iH ¢poToIIOMEHECTICHITUSIIBIK KACHET1 aHBIKTAJIFaH COH, OFaH KbI3BIFYITBLIBIK
apra TYCTI JKOHE KEHiH TuApOKCHamaTHTTIH OeTiH >kxaldy Ke3iHae Ouomarepuan peTiHie
konganeuiael. KK-IiH KeyekTepiHiH eJmeMiH Kacaly IapaMeTpiiepiHe OaiIaHbICTBI 1M
Oakputayra Oomnanel. by maiimansl GyHKIMS OMOJIOTHSIIBIK aKTHBTI 3aTTap KaTapblH JKYKTEyre
MYMKIHIK Oepei xoHe Topilik 3aTTapAad Oocar MIBIFY YIIH KaXeTTi KbULAAM/IBIKThI ay OHail
6ombin keneni. KpeMHUi KBIIKBUIBIHBIH acKa3aH-1IIeK JKOJIApbIHAA CIHIPUIII, HECEN apKbUIbI
HIbIFapeUIaThIHBL  Oenrini. bipak, keWOip 3epTTeynepAiH HOTHXKENIepiHAe KEeYeKTUIr MeH
KEYEKTEpiHIH eJmeMepiHe OaiaHbICTEl OMOMHBIOKINS, OMOAKTHBTUIIK HEMece OHOBIIbIpay
ymin Oacka KK-nmi TtanTel. EreykyipbIKTapIbplH TEpIiCiHIH acThlHA CalbIHFAH WHBEKLUSA
ME30KEYEeKTI CHIIMKATTap CMIKaHail yibl ocep OepreH KOK, Oipak imKi ilIeK MeH iIIKi BeHara
CaJIbIHFaH MHBEKIUSIIAP HOTHKECIH/IE OJIiMIe SKeIl HeMece dBTaHa3HsIFa YIIbIpaabl. byt skaitibl
TpoMO maiina OosFaH Ke3ze alThUIIBI, apbl Kapail KYphUIBIMIBI MO (UKALUSIIAY YCHIHBUIHI [ 1].

Keii0ip opraHukanblK >KapThUIAMOTKI3TiII MaTepuaiiap: METHJIEH Keri, KypKyMHH,
KBI3FBUIT Capbl aKpHUIMH, WHAOIMAHWH JKaChLIbl CEHCHIN3AaTOPBl COHOJIUHAMUKAJIBIK TEpanusiia
dboToceHCHOUIM3aTOP peTiHae KoaaaHaabl [2].

bepinren 3epTTey JKYMBICHIHBIH MaKcaThl — OWOMETUIIMHAIBIK KOJJAAHBICTAp YIIIH
nailanHaThlH KpEeMHHMH HaHOOOJIIEKTEepIH aly TEXHOJIOTUSCBIH MEHrepy KOHE ajbIHFaH
HaHOOOIIEKTepAIH OUOYIIeCIMAIMIIK KAaCUETTEPIH 3EPTTEY.

KpemHuii HaHOTammbIKTapbl KpUCTaiablK OarbIThl (100) OonaThlH p-THNTI KPEMHUM
IUTACTUHATAPBIHBIH O€TIHE XUMMSUIBIK JKeMipy ojiciMeH anbiHanabl. Karamuzatop perinae 1:1
KaTbIHACBIH/AA alblHFaH KyMic HUTpaThl (AgNO3) xoHe 5 Monbpaik (rop KbIUKbUIBIHEH (HF)
epiTiHICI KoJlaHblIaabl. by ke3ae kpeMHul miiacTHHaIapbIHBIH O€TiHE KyMIC HaHOOeIIeKTep1
OTBIPFBI3bLIAIBI. XUMHSIIBIK skeMipy 1:1 KaThIHACBIH/IA abIHFAaH CYTeriHiH acKbiH TOThIFBI (H202)
MeH 5 MonbiK GTop KeluKbUIbIHEIH (HF) epiTinaici Kyiiblaran proporuiacTTal xacajlFaH bIIbICTa
KYPri3uiai.

AnbIHFaH YATUIEPAIH OMOYMIECIMAUIIK KacueTTepl (OTONIOMHUHECHEHUUSAIBIK  JKOHE
PEHTreH JTUQPAaKUMSIBIK CHEKTJIEpiHJAe ejmey apKbUIbl 3epTTemiHil. EpiTiHauiepain
KOHIEHTPALUSACHIH ©3repTKEH/IE aJIbIHFaH HAHOTAIIIBIKTAp/bIH MILIIHAEP] MEH ejmeMiepi ap
TYpJ1i OOJBIT KENEeTIHIT aHBIKTAIFaH.

[Taiinananran ogebuerTep TiziMi:

1. SazanM. Haidary, Emma P. C’orcoles, and Nihad K. Ali. Nanoporous Silicon as Drug
Delivery Systems for Cancer Therapies // Journal of Nanomaterials. — 2012. V. 12, - No. 15, - P.
1-2

2. David Costley, Conor Mc Ewan, Colin Fowleyl, Anthony P. McHale, Jordan Atchison,
Nikolitsa Nomikou, and John F. Callan. Treating cancer with sonodynamic therapy // International
Journal of Hyperthermia. —2015. V. 15, - No. 15, - P. 6-7
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INPUMEHEHHWE METOJA FDTD JJIAA MOAEJUPOBAHUA ITPOXOKJIEHUA
IJIEKTPOMATI'HUTHBIX BOJIH YEPE3 METAMATEPHAJIbBI

Kymxkan ¥.K., Caynanbek XK.O.
KasHY um. anp-Dapabu

Hayunsrit pykoBoauTens: K.¢.-M.H. Hukynun B.O.

MeramaTtepualibl  MPEACTaBIAIOT  CO0OW  CIOKHOCTPYKTYPUPOBAaHHBIE  CpEJbI,
9MeKTpoU3NUECKUe TapaMeTpbl KOTOPBIX  ONpEAeNsIoTCS HE  CTOJIBKO — CBOMCTBaMHU
COCTABJIIOIIMX KOMITOHEHT, CKOJBKO OCOOCHHOCTSIMH HUX CTPYKTYphl. M3-3a CIOXHOCTH
B3aMMOJICHCTBHS 3JIEKTPOMAarHUTHOTO MOJISI CO CTPYKTYpOHl MeTamarepuana, aHAIUTUYECKUE
METOAbl OTrPaHMYCHHO TPUMEHUMBI IJIi pacueTa WX CBOMCTB, M JalOT, KaK IPaBHIIO,
npuOJIKEHHBIE pe3yNlbTaThl. B CBA3M € 3TUM AJis ONpENEeNeHUs CBOWCTB MeTaMaTepHasioB
[IMPOKO TPUMEHSIOTCS YUCICHHBIE METOJbI, B YAaCTHOCTH, METOJ KOHEYHBIX Pa3sHOCTEH BO
BpeMeHHo# obnactu (FDTD) [1].

CymHoCTh KOHEYHO-PA3HOCTHBIX METOJIOB COCTOMT B 3aMEHE YacCTHBIX NPOU3BOIHBIX B
KaXKIO0W TOYKE NMPOCTPAHCTBA KOHEYHBIMHU PA3HOCTSIMH, 3aBUCAIIUMHU OT 3HAUCHUH MapameTpa B
COCEIHUX TOYKaX MPOCTPAHCTBA. MeTO1 KOHEUHBIX Pa3HOCTEH BO BPEMEHHOM 00JIACTH TO3BOJISIET
TaKk)Ke TMPOCIEAUTHh HBOJIOLMIO CUCTEMbl BO BPEMEHHU. MeToJ OCHOBaH Ha AMCKPETHU3ALUU
ypaBHeHHI MakcBelia, 3amucaHHbiX B AuddepennuansHoin Gopme. CorimacHO MeTony BCE
MPOCTPAHCTBO pa30MBaeTCsl Ha AJIEMEHTApHbIC SYCHKH, CBOMCTBA Cpelapl M MOJS B Mpereniax
AIIEMEHTAPHOH STYSHKHU MPEIoIaraloTcsi OAHOPOIHBIMA

[IpuHIMIIMaTBEHOE OTpaHMYEHHE METOJa KOHEUHBIX pa3HOCTEeH BO BPEMEHHOH o0iactu
COCTOUT B TOM, YTO pa3Mep sTUCHKH JOIKEH ObITh 3HAYMTEIHLHO MEHBIIIE, YeM HauMEHbIIasl THHA
BOJIHBI, Ui KOTOpPOM HEOOXOJUMO TONYyYUTh TOYHBIE pe3ylbTaThl. YacTo yKa3bIBaeTcs
orpannvenue 10 KJI€TOK Ha JUIMHE BOJIHBI, YTO O3HAYAET, YTO CTOPOHA KaXKIOW SYCHKH JTOJDKHA
OobTh 1/10 mnm MeHee Ha caMoOM BBICOKOM wyacToTe (caMOM KOpPOTKOM JJIMHE BOJIHBI),
npeCTaBsIoNIed nuTepec. B mobom citydae pazMep sSUCHKH JTOJDKEH ObITh HAMHOTO MEHBIIIE,
yeM npezaen Haiiksucra A = 2AX.

[Tocne onpenenenus pazmMepa AMEMEHTAPHON SUEUKHA ONPEAEIISIETC MAKCUMAIIBHBIN pa3Mep
BpeMeHHoro 1mara At wu3 ycnoBus Kypanrta. Ilpu paccMOTpeHUM TIIOCKOM  BOJHBI,
pacIpocTpaHsIOIIENCs Yepe3 CETKY, TOJIKHO BBIMOIHATHCS YCIOBHE, COTIIACHO KOTOPOMY 32 OIMH
TaKT BOJIHA HE JOJDKHA NMPOXOJHUTH Yepe3 Oosiee 4eM OHOW SYCHKH, TOTOMY KakK 3a OJUH IIar
BO3MYIIECHHUS MOTYT PaclipoCTPaHATLCS TOJIBKO OT OJHOMN KJIETKHU K ee Omkaimum cocensam. s
cetku pasmeproctd d (tme d = 1, 2, wiu 3), co BceMH CTOPOHAMH, paBHBIMH AU, yCJIOBHUE
oTpeieNsIeTcs Kak

AU
CAt < —
Jd

WM B OoJiee o0IeM BUJIE C YUYETOM TPEXMEPHOCTH CETKU Pa30neHUs
1 N 1 N 1
(axf - (ay)  (az)f

Meton o6namaeT JOCTATOYHOM BapUAaHTHOCTHIO M YHUBEPCAIBLHOCTHIO, MO3BOJISIONIEH
MPOBOJUTH YUCIEHHOE MOJICIMPOBAHNE METAMATEPUAIOB PA3JIMYHON CTPYKTYPBI.

CAt <

Jluteparypa:
1 Hao Y., Mittra R. FDTD Modeling of Metamaterials: Theory and Applications. — Artech
House, 2008. — 369 p.
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CUHTE3 U UCCJEJOBAHUE CBOMCTB MATEPUJIOB HA OCHOBE OKCHJIOB
IOUHKA U BOJIb®PAMA

MapxabaeBa A.A.
Kazaxckuil HalMoOHAIbHBIA YHUBEPCUTET UMEHH anb-Dapadu

aiko marx@mail.ru

Hayunsrii pykoBoautens: AOaymauH X. A

Martepuanbl Ha OCHOBE OKCHJIOB IIMHKA M BOJb(ppaMa MPeCTaBISIIOT OOJIBLIION HHTEpeC B
CBSI3U C X YHUKaJbHBIMH cBoiicTBamMH. OKcHJ Bosb(pama sIBISETCS MOTYIPOBOJHIUKOM N-THIIA
U HMeeT W3ObITOYHBIE CBOOOJHBIE DSJIEKTPOHBI, IOTOMY OH HallesJl MPUMEHEHUE Kak
aneKTpoxpomHkIii [1], poToxpomusnii matepuan [2], poTokaTamusarop [3] U mpu U3TOTOBICHUU
ra3oBbiX ceHcopoB [4]. Bonbdpamar muaka ZnNWO4 naBHO M3BECTEH KaK CHUHTHIUISIIMOHHBINA
MaTepual, a B OCJIEIHEE BpEMS pacCMaTPUBAETCS KaK MEPCIEKTUBHBIN MaTeprall Ui CO3JaHus
AIEKTPOJOB CYNEPKOHACHCATOPOB U TOJTYNPOBOJHUKOBBIX (hoTokaramuzatopoB [5]. Ilo
pe3yibTataM H3MEpEeHUsl PaJMaKTHUBHOCTH MAaTepUaloB Ha OCHOBE BoJb(pamaTa IMHKA, OH
CUMTAETCS OJHUM U3 YHCTHIX CHUHTUJUISTOPOB M MO3TOMY MpeAsiaraeTcs UCIOIb30BaTh €ro s
oOHapyXeHHs YepHOi MaTepuu [6].

B pabore mnonmydeHbl W HCCIENOBaHBI MOJIYIPOBOJHUKOBBIE MAaT€pUANIBI TPUOKCHUJ
Bosb(pama WO3 u Bonb(ppamar mmaka ZnWO4. B xadecTBe mpekypcopa HCIoJIb30BAIUCH alleTaT
[MHKa, HaTpud BoJb(ppaMaT U aMOHHHUU MeTaBoJib(ppaMaT. MOPOLIKA OBLIM TMOJYYCHBI
TUApPOTEpMAIbHBIM MeTosioM. McciienoBaHa CTpyKTypa IMOJIYYEHHBIX OOpPa3lOB C IOMOLIbIO
peHTreHo-(ha30BoOro aHaiM3a U paMaHOBCKOM CHEKTPOCKOMuu. Pazmepsl yacTuil ObLIN OIICHEHBI
[0 CIEKTpaM pPEHTreHO(a30BOTO aHAIM3a IO IOJYIIMPUHE OCHOBHBIX INMHUKOB C IOMOIIBIO
dopmynsl Llleppepa. Onpenenena 3aBUCUMOCTh pa3MEPOB HAHOYACTHUI] OT TEMIIEPATypPhl OTKUTA.
C yMeHbLIEHUEM pa3MEpOB KPUCTAJUIMTOB HAOIIOJAETCsl KpPacHOE CMEIIEHUE B CIEKTpax
KOMOMHAIIMOHHOTO paccesiHhe, YTO XapakTepHo Juid HaHouacTull. MccnemoBana mopdonorus
CUHTE3UPOBAHHBIX HAHOMOPOIIKOB C IOMOIIBIO CKAaHUPYIOUIEH 3JI€KTPOHHONH MHUKPOCKOIHU.
OO6napyxeHa 3Ha4yuTeNnbHas (OTOKATATUTUYECKAS aKTUBHOCTh CHHTE3MPOBAHHBIX MaTEpHAaJOB
IIPU pa3yIo’KEHUU TECTOBOT'O BellecTBa poAaMuHa b mon ocsemienneM. Takyke U3y4eHbI CLIEKTPBI
(OTOMIOMUHECLIEHIIH MTOJYYEHHBIX MaTepHajoB.
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CIIOCOB NIOJTYYEHUE HAHOITIOPOIIKOB WO3 U METAJIVIMYECKOI'O
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Bonbdpam u ero okcuabl npeacTaBiasioT OOJBIION MHTEPEC B CBA3H C MX JIEKTPOHHBIMH
cBoiictBamu. Okcuj Bosib(hpama SIBISETCS MOJYNPOBOJHUKOM N-TUMA U HUMEET HU30BITOYHBIC
CBOOOIHBIC DJIJIEKTPOHBI, TOITOMY OH HAIlle] MPUMEHEHHE KakK »JJICKTPOXpOMHBIA [1],
dboToxpomubIi Matepuan [2], poTokaramuzarop [3] U MPU U3TOTOBJICHUH Ta30BBIX CEHCOPOB [4].
CyIecTBYIOT pa3iW4yHbIE METOABI MOMYYeHHsS HAHOYACTHI[ OKCHIA BOJb(ppama, TaKHe, Kak
COHOXMMHUYECKUN CUHTE3 [5], ocakieHuEe U3 KUCIOTHI [6], TepMuUecKkoe pazioxeHue [7], meton
MOoHHOro obmena [8] u T.n. OnHaKo BCe 3TU METOJbI TPEOYIOT CIOXKHOrO 00OpYyAOBaHUS U
SHEPTrUi.

B nacrosmeit pabote npeacTaBieH METO MOTyYeHH HAHOIIOPOIIIKOB OKCHJIOB BOJIb(hpama
U METAJUTMYECKOT0 BOJIb(hpama ¢ UCIOJIb30BaHUEM 00€3KUPEHHOT0 XJIOTKA.

HccnenoBana cTpyKTypa HMOJTYYEHHBIX 00pa3lioB C IIOMOIIBIO PEHTIeHO-(pa30BOro aHanmu3a
U paMaHOBCKOW CHEKTpockomuu. Pasmepsl dacTul] OBUTM OIGHEHBI IO CIEKTpam
peHTreH0(ha30BOr0 aHAM3a 110 MOIYIIHPUHE OCHOBHBIX MTUKOB ¢ TOMOIIKI0 (hopmyisl Llleppepa.
Omnpenenena 3aBUCHUMOCTh Pa3MEPOB HAHOYACTHI] OT TeMmIepaTypsl OoTxura. lccrnemoBaHbl
pPaMaHOBCKHE CIEKTpPbl IOJIyYEHHBIX 00pa3lloB B 3aBUCUMOCTH OT TeMIEpaTyphl CHHTE3a,
oOHapyxeHbl 3 (HeKTh, CBA3aHHBIE C pa3MepaMu HaHOYACTUIl. C yMEHBIIIEHHEM pa3MepPOB YaCTHUII
Ha0JII0/1aeTCsl KpaCHOE CMELIEHHE B CIIEKTpaxX KOMOMHAIIMOHHOT'O PacCesHUE, UYTO XapaKTEPHO JUIs
HaHouacTHll. MccrmegoBana Mop¢onorus CHUHTE3WPOBAHHBIX HAHOIMOPOIIKOB C TOMOIIBIO
CKaHMPYIOILIEH AIEKTPOHHON MUKPOCKOIIHH.
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HOJIMMEPJII ZKOHE KOMIIO3UTTI HAHOTAJIIIBIKTAP/IbI
SJIEKTPOCIHIMHUHI 9AICI BOUBIHIIIA AJTY
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Foimeivu sxerekmrici: ¢.-M.F.K., 1o1ieHT M.a. Kanko3osa X K.

an-®apadu arbingarsl Kaz¥YVy, Anmatel Kanacsl
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DNEeKTPOCITUHUHT — HAHO/MUKPO MacCIITaOThI TAJIIIBIKTAP bl aTyFa HeTi31eJIIHreH aMOeoan
omic [1]. Kazipri Tanma Oyt 9J1ic apKbUTBI TY3UITCH TAJIIBIKTApP AICKTPOTEXHUKA, OMOUHKEHEPHS,
JNEKTPOHUKA, Tra3 OeH CyYHBIKTBl (QUIbBTPIEY, KOMIIO3ULUSIBIK MaTepHalgapibl Kacay
(mosmMepIIi MaTpUIaIapAbl apMUpIIEY YIIiH), GHIBTPIACYII KYPBUIFbUIAP/BI JKacayaa, JoCTypii
MeAMIIMHA/IA KoHE T.0. 6ipKaTap FhUIBIM cajallapblHa KOJIAHBIC TAlThI [2].

Foutbimu 3epTTey KYMBICBIHBIH OapbICBIH/Ia MBIPBIII OKCHUIHIH TaJIIIBIKTAPBIH Iy YIIiH
MNOJMMBUHUIIAL cHUpT neH MbIpbii anetatsl (IIBC-AcZn) cyna epiTinai. MbIpbIl aneTaTbIHBIH
CyJarbl epiTiHIICiHE MOJMBUHIILT CIUPTIH KOCY apKbuibl 10% opTaia TYTKBIPIIBIKKA He epiTiHIl
naiteiaganel. [lomuBuHmLT Herizinae epitinal 60°C Temneparypaga MarHUTTI apanacThIPFBIIIBI
Oap memke KOWbLTbI, 12-18 carat 60#BI KBI3ABIPHUIIBL. DIEKTPOCIIMHUHT MPOIECC] dcep eTeTiH
kepHey MoHI 20 kB, MHeIeH KOJUIEKTOPJIBIK YCTeNre NeHiHTi KalIbIKTHIK ImamameH 20 cM.
Ty3UIreH TaNmIBIKTApIBIH MOPQOJIOTHUACH ONTHUKAIBIK MHKPOCKONTA JKOHE CKaHEpIIeyI
3JEKTPOHABIK MHKpockonTa (COM) 3eprremingi. HoTwkeciHae, TalIIbIKTapAbIH KOFaphl
MOJIIIPIITT XKOHE XaOCThl OpPHAIACKAHIBIKTAPHI OalKaNbIHBIN, opTama auameTpi 0.6-0.8 MM
MOHIHE M€ TaIIBIKTapAbIH TY3UIreHi anbikranabl. CoHaii-aKk, HUKEb alleTaThIHBIH KOMeTiMeH
KOMIIO3UTTI  TalIIBIKTap  alblHABL ~ KakeTTi  TalmbIKTapasl — aixy  OapbhIChIHIA
noauBuHIIIHpponaoH (ITBIT) mommmepi KommaHbuigbl. AsasiMeH, Hukenb aneratbl (ACNI)
JEMOHM3ANMsUIaHFaH cy/a epiTinai. CyHBIKTHIKKA MOJIMBHHIITUPPOIUIOH KOCA OTHIPHII, OpTaIia
TYTKBIPJIBIKKA W€ epITiH/Al aly YIIiH MarHuTTI apalacThIPFhINIKA KOWbUIAbL. [lomnMep KakeTTi
JeHreiae epin OosiFaH COH, IINPUIKE EpITIHAI KYMbUIBIN, >KOFapbl KepHEy Oepy apKbLibl,
amoMuHuN (onbracel OekiTinren 6ertik kadarra I1BIT - ACNI TanIbLIIIBIKTaAPBIHBIH TY31TYi
OalKaI kL.

Komno3uTTi TanmslkTapiad OeHopraHuKalblK TaJIIIBIKTap ajdy YLIIH MIHAETTI TYpAe
MaTepuaiblH OPraHUKaJIBIK JKOHE MOJMMEPJIIl OOIT1H KO0 YIIIH TEPMUSUIIBIK KACBITylaH 6TKI3Y
KaxeT. [lpormecc OapbIChIHIA KOMIIO3UTTI TAIIIBIKTapFa COMKEC KeJeTiH TEePMOOHICYIiH
pexumaepi anbikTangsl. 200°C nen 6acran 500°C apanbiFbIHAAFEl TEMIIEpaTypasiapia >KachITy
KYpriz3izai. MopdhonorusiblK 3epTTey KYMBICTAPBIHBIH HOTHXKECIH/IE >KACBITYABIH ONTHMAIIIbI
temneparypacekl 300°C - 400°C apanbirbiHia OonatbiHbl aHbIKTaAbl. T<300°C MoHiHE colikec
OoJFaH Karaaia moITUMEPIiH KoIl 0eiri sKoWbUIMail Kalbil KOSTHIHABIFEL, ain T>400°C Gonran
Ke3ie maiiga O0JIFaH TalIIbIKTapbIH 3aKbIMIaHYbIHA OKETl COFAaThIHBIHA KO3 JKEeTKI3UIII.
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INOJIYYEHUE HAHOIIOPOIIKOB ME/IU KATO/IHBIM PACIIBIJIEHUEM

HakwicoekoB JK.T., AlitokanoB M.b., bermanos C.M., Mani /1.6., Toran6aepa A.
Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET UM. anb-Dapadu, Anmatsl, mp. anb-Dapadwu, 71

[Tonyuenune Hanovyactuu B BUEP ma3me siBiisieTcss OAHUM U3 EPCHEKTUBHBIX METOO0B JJIS
CHUHTE3a HAHOYACTUIl U3 PAJIMYHBIX MaTepUalioB. MarHeTpoHHOE pachbUIeHUE OBLIO
HCITOJIb30BaHO XaHOM U ABepOakoM I MOJYyYCHHs] HAHOYACTHII YUCTHIX METAJIOB, CILJIAaBOB,
OMHAPHBIX HMHTEPMETATNYCCKUX COCIMHEHUN M KEpPaMHUKH, KOTOPHIX HE OBUIM BO3MOKHO
MOJIYYUTh OOBIYHBIM TEPMUUYCCKUM HCTIapeHueM [ 1].

Hanonopomurku Meau HaXOJST LIUPOKOE MIPUMEHEHHE JULST CO3aHUs
HaHOCTPYKTYPUPOBAHHBIX (DYHKITMOHAIBHBIX MaTepuasioB [2]. MIHTepec kK TakuM marepuajam
00YCJIOBJIEH TEM, YTO UX CBOMCTBA B 3HAUYUTEIHHON MEpe OTIUYAIOTCS OT CBOMCTB MaTEpPHAJIOB,
MOJIYYCHHBIX C UCIIOJIb30BAaHUEM IPYOOIUCTIEPCHBIX TTOPOIITKOB MeIi. HaHOMMOpOIIKK MeTi MOT'YT
VIYYIIUTh TPOLECC CIEKAaHUS B TOPOIIKOBOM METALTYPruu; OHU CIIOCOOHBI TOJIEPKUBATH
BBICOKYIO M CTaOMIIbHYIO MPOBOJUMOCTb M MOTYT OBITH MCIIOJIB30BAHbBI JIJIsl MUHUATIOPU3AIUH
JIeTajel B TEXHUKE CBSI3U U DJICKTPOHUKE; B XUMHUYECKOIN MTPOMBIIIUIEHHOCTH MOT'YT BBICTYIAaTh B
KauecTBe KaTaJM3aTOpPOB peakiui, oO0ecneunBaTh AJIEKTPONPOBOJHOCTh M YIydllIaTh
MEXaHWYECKHUE CBOMCTBA IMOJIUMEPOB | T.1. [3].

B nanHoit pabote u3yueH MeTo]l KaTOJHOTO PACHbUICHUS B BBICOKOYACTOTHOM IJIa3Me st
MOJIYYCHUS HAHOIOPOIIKOB M HaHodacTuil Meau. McciaemoBaHa 3aBUCMMOCTh CHHTE3a
HaHOPA3MEPHBIX YaCTHUIl MEAU OT MOIIHOCTH IUIa3Mbl, BpDEMEHHM pPacIbUICHHUS, MOTOKA rasa u
nasnenus. [lomoOpanbl mapamMeTpsl ISl MOJYyYEHUS] MEIHBIX YaCTHUIl C Pa3BUTON (PpaKkTaibHON
CTPYKTYPOM.

Merogom karoanoro pacnbuieHuss B BUEP mumazme Obuin mosydyeHbl HAaHOYACTHIIBI U
HaHOIOPOIIKA Meau. bblIo onpeeneHbl BIUSHUSA MapaMeTPOB IJIa3Mbl Ha POCT U KOJIUYECTBO
HaHovacTull. KoJMuecTBO HAHOYACTHUIl CBS3aHO MPOIMOPIHAHAIBHO C paboyuM JaBJICHHUEM,
MOIIIHOCTHIO TIa3Mbl U 0OPATHO MPOMOPIMOHAIBHO C TOTOKOM padouero rasza. beiia momgobpana
TOHKasi HACTPOIKa MapaMeTPOB IIPH KOTOPOM TOSIBIISIFOTCS OTACIbHBIC YACTHUIIBI MEH C PA3BUTON
bpakTanbHOI CTPYKTYPOH.
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BJIMSAHUE IPUMECHU METAJLJIA HA CTPYKTYPY U NTIPOBOJANUMOCTb
IJIEHOK GE2SB2TEs
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BaxxHoi1 0COOEHHOCTBIO CTPYKTYPBI XaJIbKOT€HUIHBIX MONYNpoBoHUKOB (XII) cucremsl
Ge-Sb-Te (GST) sBusieTcst peanu3ainus peBepCHBHOro (a3oBOro nepexojga U3 amMop(HOro B
HOJUKPUCTAIUTMYECKOE COCTOSIHUE IMOJ] BO3JACHCTBUSAME UMITYJIbCOB HANpsDKEHHS Wik cBeta [1].
OT0T 3PQEeKT MO3BOIMWI CO3aTh HA OCHOBE TOHKMX IUIGHOK 3THX MAaTe€pHajoB ONTHUYECKHE
Hocutenu umHpopmarmu Takue, kak DVD, Blu-Ray u sueiiku sHepronesaBucuMoil (ha3oBoit
namsitu Phase Change Memory Cells (PCRAM). 13 Bcero MHOroo0Opasust COCTaBOB crcteMbl Ge-
Sb-Te nanbonee mepcreKTHBHBIM siBjsieTcst coctaB GeaShoTes. [t yaydiieHust CTPYKTyphl U
napametrpoB 3anucu uHpopmanuu 1wieHkn GST MoanuUUpyOT HpPUMECHIO C OJIM3KHUMHU
ATOMHBIMM M MOHHBIMHM pa3MepamMH K pa3MepaM OIHOIO M3 KOMIIOHEHTOB MAaTpHIIbl. AHaIN3
MOKA3bIBACT, YTO IEPCICKTUBHBIMA XHUMHUYECKUMHU DJIEMEHTAMH, OTBCUAIONIUMH YKa3aHHBIM
KPHUTEPHSM, SBJISAIOTCA Takue MeTa/uibl Kak Bi, Ag, Cr u Ti.

B paboTe npuBoasTCS pe3yabTaThl HCCICAOBAHUN 110 BIMSHUIO prMecH Bi Ha nokanbHy0
CTPYKTYPY H DJICKTPOIPOBOJHOCTh TOHKHX MIeHOK GeaShoTes [2].

[Tnenkn GepSh,Tes<Bi> monywanu MeTomoM HOHHO-TUIa3MeHHOro BY marneTpoHHOTrO
pacnbuIeHHsT KOMOMHUpOBaHHON MmumieHn u3 GexShoTes u Bi B armocdepe aprona. Tosmuay
wieHok onpenensiid Ha COM Quanta 3D 2001 nmpu ckaHUPOBAaHUH AJICKTPOHHBIM TYYKOM CKOJIa
cTpykTypsl C-Si/menka Ge2Sh2Tes<Bi>. Ona cocrasisiia ot 50 1o 150 Hm. CocTaB IJICHOK U UX
MOPGOJIOTHIO  KOHTPOJIMPOBAIM  METOAOM  dHepro-mucrepcuonHoro  anammza  (EDX).
KoHueHnTpanus npumecu BUCMyTa B IJIEHKAxX cocTasisuia 2,6; 7,3;.9,4 u 16,5 at. %.

JlokanpHas CTPYKTYpa IJICHOK ObLIa HCCIIeJOBaHA METOJOM PaMaHOBCKOM CIIEKTPOCKOIHUH.
CroexTpsl peructpupoBaiu in Situ Ha crmekrpomerpe Solver Spectrum 600/600 B pexume
otpaxxeHus Ha 180°. B kauecTBe ucTOUHMKA BO30YX1eHUS HUctosb3oBaics He-Ne nazep ¢ anuHon
BOJIHBI A = 633 HM. AHau3 crieKTpoB rieHok GexShyTes 6e3 mpumecu mpwu Jia3zepHOM 00TydIeHUH
MOKa3bIBAET, YTO UX CTPYKTYpPA MEPEXOJUT U3 aMOP(HHOTO B MOJUKPHCTALINIECKOE COCTOSTHHE C
reKCcaroHajabHOM CTPYKTYPOH uepe3 IPOMEKYTOUHOE KPUCTAIIIMUECKOE COCTOSHUE C KyOMUecKon
CTPYKTYpO#i, 4TO XapakTepHO /I TuieHOK coctaBa GST. Takoe jke M3MEHEHHE CTPYKTYPHI TIPU
JIa3epHOM BO3/EHCTBUHU OBLIO XapakTepHO U Juts ieHoK GeaShoTes<Bi> mpu konienTpanuu Bi,
MeHblei yem 2,6 at.%. M3 pamaHoBCKuX crekTpoB mieHoK GexShyTes<Bi> ¢ koHIeHTparue
BHUCMYTa paBHOU 7,3 at. % u ¢ 60bIlel KOHIIEHTpAIHeH CIelyeT, 4To MPpH JIa3epHOM 00IydYeHUN
UX CTPYKTypa MEePEXOaUT U3 aMOP(HOTO COCTOSTHHS B CTAOMIIBHOE KPUCTAJUTMYECKOE COCTOSTHHE
C TeKCaroHaJbHOW CTPYKTYypOoill 0€3 MPOMEXKYTOUHOTO KPHUCTAJUNIMYECKOTO COCTOSHUSA C
KYOMYECKOM CTPYKTYPOM.

YcTaHoBIEHO, YTO TpHU (PUKCUPOBAHHOW TOJNIIMHE IMJICHOK BBEACHHME MPHUMECH BHCMYyTa
NPUBOJNUT K CYIIECTBEHHOMY BO3PACTaHHUIO TPOBOIAMMOCTH Gyx M CHIDKEHHIO €€ DJHEepruu
aktuBauuu E,. [lpum ¢uKCHpOBaHHON KOHIIEHTpAallMM TPHUMECH BHUCMYyTa B IIJICHKaX MpH
YMEHBIICHUH WX TOJNIIMHBI HAOMIOJAIOTCS OOpaTHbIE 3aBHCUMOCTH. TemIeparypHbIe
3aBHCUMOCTHUH MPOBOJAMMOCTH TUIEHOK o(T) XOPOIIO MOAYUHSIOTCS SKCIIOHEHIIMATLHOMY 3aKOHY
u3MeHeHust mpooaumoctu ¢ Temmneparypoir o T)=C-eXp(-Es/kT) ¢ omHoii sHeprueii akTHBAUH
JUTSE QUKCUPOBAHHOM KOHIIEHTPAIIMY IPUMECH BUCMYTa B TUICHKAX U UX TOJIIIHHEI.

Takum o60paszom, moaudunupoBanue mieHok GexSboTes mpumeckto Bi npuBoauT K
CYIIIECTBEHHOMY M3MEHEHHIO UX CTPYKTYPHI M AJIEKTPUIECKUX MTapaMETPOB.
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TiO2 )KOHE ZnO HAHOKYPBLJIIBIMJIAJIFAH MATEPUAJIIAPBIHBIH CUHTE3I
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AybIp MeTalIJap MEH OpraHUKAJIBIK KocajgapJaH O6acramn op TYpJi JIacTaylibllapiaH Cyabl
Ta3apTyIbIH TYPAKTHI 9pi ap3aH TEXHOIOTUACH peTiHae (oToKaTain3 Kojaanbliaael. HaHo- sxoHe
yIbTpapuIbTpalus, Kepi OCMOC CHSIKTHI MpolecTepre KaparaHaa (OTOKaTajau3 CyAbl aybIp
METaJIJap MEH OPTraHMKAIBIK KOCMalapJaH Ta3apTyIblH ap3aH JKOHE IMOTCHIMAIIBl TYpIe
O3/IITIHEH JKYPETiH TEeXHOJOTHIChl Ooibim TaObuaanl [1]. @K mpomecrepai KoigaHy Kerl
KYPBUIFBIHBI KOKET TIEH I )KOHE JKaHAIaH JaMBIT KeJie KaTKaH MEMJICKETTepre HeMece JIEKTP
TOTBI KOJI )KETIMCI3 OOJIBIN KEJIETIH albIlc alMaKTap YIIiH THIMII O0JIbI Ta0bLIa 6! [2].

O3iHIH KOFaphl KaTAIUTUKAIBIK KACHETI kOHE OeJIMe TeMIepaTypachlH/Ia yIbTPAKYITiH
aymakTa »¢¢eKTUBTI coynae IIblFapa ainy KabOimeTi apKacklHIa CyIbl OPTaHUKAJIbIK
Jacraymibuiapaan Tazapryaa ZnO sxone TiO2 sxui Kosganbuiaasl [3].

Toxipubene nHanoemmeMai TiOz sxkoHe ZnO — HBIH HAHOYHTAKTAPBIH aly, CHUHTE3ENTeH
HAHOYHTAKTap MEH JaWbIH YHTaKTapIblH (POTOKATATM3MIIK KACHETTEPIH CaJIBbICTBIPy MaKCaThl
KOWUBLIIBI.

[unporepmanapl cuHTe3 omiciMeH Zn(O HAHOYHTAKTapbIH ally YIIIH MBIPBIIT HUTPATHI
(Zn(NO3)2:6H20) men ypotpomun (CeH12N4) pearentrepi naitnananpuiapl. A, TiO2 yHTaKTapbIH
any ymin TiCls HeriziHae epiTiHal qasiaaanasl. [laiinananeiaTelH KBIIKBUIBIH TAOUFATHl MEH
epitinainid pH-biHa Gaitnansictel TiO2-HiH 9p TYpii MoaubUKAIMSICHIH anmyFa 0oiaasl. MbIcasl,
anara3 ¢azacsl HF, HNO3z, HCI KpimkpuigapslH KojijiaHa OTBIPBINT CHHTE3ACTIHEIl. AN PyTHI
dazacelH any YIIIH JTUMOH HEMeEce a30T KBIIIKBUIBIH KOJJAAaHYy KepeK. AJBIHATBIH YHTAKThIH
eJIlIIeM] aBTOKJIAaBTAa OHJEY TeMIlepaTypachl MEH YyakbITbiHa, epiTiHAiHIH pH-bHa Toyenmi.
ATBIHFaH YHTAKTap OpraHUKaIbIK KOCBUIBICTAPIBIH bIABIPAY MPOLIECTEPIH 3€PTTEY/IC KAaTaIu3aTop
peTiHAC KOMTAHBUI/IB.

OpranukanblK KOCBUIBICTAPIBIH (OTO-BIABIpAY TPOIECTEPIH KYpri3yre apHajiFaH
KYpPBUIFbI — 1II1HJE KapbIKTaHBIPFHIII JIAMIIachl O0ap KBapLThl MPOOUPKA €HII3UITeH XUMMSUIBIK
mIbIHBL  bIABIC. Jlerpaganms Kyprizy yiiH poaamuH B epitinaicingeri ZnO xone TiO2
YHTaKTapbIHBIH 9p TYPJIi MeJIepi anbiHbIN OThIpAbl. Coynenenaipy OapsichiHIa 9p 30 MUHYT
CallblH BIJIBICTAFbl €PITIHMAIHIH ChIHAMAChl anbIHIbI. ChlHaMa KBapIThl ONTHUKAIBIK KIOBETara
kyipuibin, Perkin Elmer Lambda-35 cnextpodoToMeTpiHie ONTHUKAIBIK ThIFBI3ABIFBIHBIH
CHeKTpIiepi ka3puiblll OoThIpAbL. Hotmxkecinme TiOz men ZnO yiiiH opraHUKaibIK KOCBUIBIC —
ponamMuH B MbIcanbiHIa GOTOAECTPATAINS KBULIAMIBIFBI OJIIICHTI

AJBIHFaH HOTHXKE OOUBIHINA OacTamkplga MeJAip eMec epiTiHAi 2,5 cararTail yakbIT
KapbIKTaHABIpyAa Tycci3aeHeTiHl kepcetinai. byn mpouecc Pomamun B epitinaicin TiO2 men
ZnO yHTarblH KOCBINI  JKapBIKTAHIBIPY YaKbIThIHA OailIaHBICTBI TYPFBI3BUIFAH ONTUKAIBIK
TBHIFBI3JIBIK CIIEKTPJICPIHIH ©3repyiHeH Oailkanabl.
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CoOHFBI )KbULIAPHI FHUIBIM-TEXHUKAHBIH JaMybIHa OaiIaHbICTBl SHEPTUSHBI YHEM/II KOJIIaHa
OTBIPBIN, OHBIMEH OJCEeKere Tyce alaThlH 0acKa J1a dHEeprus Kes[epiH, COHBIH INIHIE — KYH
SHEPreTHKAChIH KEeHIHEH KojjaHyna. KaimplHa KeJeTiH IoCTypill eMec JHEprus Ke3IepiHiH
EpEeKIIeTiT KOp Ke3/epi elIyaKbITTa CApKbIMAN bl )KOHE SKOJIOTHSUIBIK Ta3a. KyH anmeMeHTTepi
Ka3ipri yakbpITTa FapbIll KeMeJiepi MEH ammapaTTapblHia SHEPTUsIMEH aOAbIKTay >KyHeciHerl
HETI3T1 AJIGKTP JHEPTHSCHIHBIH K631 peTiHie KomnaHeuiafbl. COHBIMEH KOCa TYPMBIC TIEH
TEeXHHMKaJa KOJIaHbUIAThIH KOIITEreH OYMbIMAAp, TOKIIEH KOPEKTEHAIPY K631 1€ KYH dJIeMEHTTepl
Oobit TabbuTA R [ 1].

Si/nanokeyekti kpemuuit/ SnO2 Heri3iHje >KacalfaH KPeMHHI KYH 2JIEMEHTIH KYPacTbIpy
Ke3iHJe KeyeKTI KpEeMHHMH XUMHSIBIK >KOJIMEH aiblHAbl. berrik-Oapbepinik LlloTTkm kabaThi
petinae SnO2 AMAIEKTPIIK KaOBIpIIAFBIH KOJJIAHIBIK, ce0eli: TOK OTKI3Till KadijaeTi KoHe
TOJIKBIH Y3BIHBIFBIHBIH KCH JHAITa30HbIHIaFbI )KAPBIK 6TKI3TimTIri, SN2 KabaTel n-Si kapThuTaid
OTKI3TIITIriMEH SHEPreTHKAJIBIK T€TEPOKYPBIIBIM KAIbIITAaCThIpas! [2.3].

Herisri maTepuan perinae MeHIikTi keaeprici 1-10 Om*cMm, opuenranus 6arpirrapst [100]
00JaThIH KPEMHUI YATUIEP] KOJAaH bl YIIT1Iep TEeTICTENI, Ta3a Cy/1a )KOHEe KbIIIKbLIAA OHJIEII.
Toreikkan Kabar OipmeH OeTki TasamaynaH KeWiH €Ki OfiClieH KaJbINTacThl: YJTiIep
temneparypackl 50°C-60°C KbI3bIpbUIFaH KOHLIEHTPALUSIAHFaH a30T KBIIIKBUIBIH/IA OHACT1/Ie
JeMOHM3AIMSUIAaHFAaH CyAa Ta3apThUIBIN KybUIIbl. OcChUIaiia KpeMHHUI TOTBIFBI albIHCA, 0AacKa
TOCUII KPEMHUI MOHOKPHUCTAJIBIHBIH O€TiHE XMMHUSAJIBIK aHOATAY XKOJIbIMEH ajblHFaH Si0O2.

Ocpl anblHFaH KPEMHUM TOTHIFBIHBIH O€TiHE XUMMUIBIK Oynanaslpy TocutiMeH 400°C
temneparypaga SNOz 35eKTp OTKI3TIII 9pi KapblK OTKI3TIII KaObIPUIAFbIH KaJbINTACTBIPBIIIbL.
YariHiH yCTiHr KabaThiHBI In KOHTAaKTICl OTBIFBI3bLICA, TOMEHI1 OipTyTtac OeriHe Ni mMeTan
KOHTAaKTiCl OTBIPFBI3bUIIABL. JKacanblHFaH Si/HaHOKeyeKTI KpeMHHH/ SnO2z KypbBUIBIMBIHBIH
(OTOIIEKTPIIIK IMapaMeTpIiepl aHbIKTAJbI.

AJBIHFAH HOTIDKENep AFHM Si-AiH MOPQOJIOTHAIBIK KYPbUIBIMBI pYKcaT €Ty KaoOijeTi
YKOFapbl CKaHEPJIEYII 3JIEKTPOHIBIK MUKPOCKOI apKbLibl (COM) 3epTrer, aHamu3 xKacaiibl.

[TatinanansutFrad onedueTTep:
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CHUHTE3 MAJIOCJIOUHBIX T'PA®EHOBBIX HAHOCTPYKTYP METOJIOM
XOJIOAHOCTEHHOTI'O CVD

Omapxan b., Kyansim6ekos T.K., Tynerenora M.A., I'yceitnoB H.P.

Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET UMEHH AJlb- Dapabu
Anmartel Peciy6ninka Kazakcran

Hayunslit pykoBoauTens: A.¢.-M.H., npod. Uneun A.M.

['paden wu3BecTeH HAM Kak Marepuas, KOTOpBIM 001a18eT HCKIIOUUTEIbHBIMU
MEXaHUYECKUMH H SJICKTPUUECKUMHU CBOWCTBAMH, TO3TOMY OJJHON M3 BaXKHBIX 3a/1a4 HA CETOIHS
SIBJISICTCSI TIOJTYYEHUS BBICOKOKAYeCTBEHHOTO rpadeHa B MaccoBoM mnpousBojactee [1,2]. Ha
CETONHSIIHUN JI€Hb CYIIECTBYET Psii CIIOCOOOB TMOIYYEHHUS MAJOCIOMHOTO TpadeHa, OJHAKO
Haubosnee 3(p(HEeKTUBHBIM U KAYECTBEHHBIMH CpPEAM HUX CUUTACTCS JUIIb HecKoibko. K 3Tum
MeToJaM OTHOCATCS: 1) MHKPOMEXAHMYECKOE OTHICIUICHHE BBICOKOOPHUEHTUPOBAHHOTO
nuposmtTrueckoro rpadura; 2) meron CVD; 3) TepMmuueckoe pasiokeHHEe KapOuIa KpEeMHUS,
[3,4].

B nannoli pabote npeacrasieH npoiecc cuaTe3a rpadeHoBbix cioeB CVD meromom. s
BBITIOJTHEHMSI JTAaHHOW paboOThl HCIIONB30BAJIaCh HUKeNeBas (oyibra TOMMUHONM 60 MKM,
TeMIeparypa pe3ucTUBHOro HarpeBa cocrtasiisiia 900°C, a BpeMs NOJydy€HHUs MaJlOCIONHOIO
rpadena 3aBucuiia oT BpeMeHH nporiecca. CuHTe3 rpa@)eHOBBIX HAHOCIIOEB HAUMHAJICS C HArpeBa
TIOJUTOKKH [0 33[aHHOM Temmepatypsl npu gasnenun 107 ITa. Kak Toapko Temmeparypa Gbina
nocturayra 900°C, mpoBoamiics atam oTxkura B tedeHne 20 MuH. B KOHIIE 3TOro mepuona B
PEaKIIMOHHYIO KaMepy € MOMOIIIBIO UT0JIYaTOT0 HATEKATEIIsI BBOAMIUCH ITAphl OEH30J1a B TEUCHUH
20 MHUHYT, KOTOPBIN JEHCTBYET KAK UCTOUHUK yriepoa. Jlamee ctaausi oxXJIaKISHHUS 3aBepliana
IpoIeTypy IO CHHTE3Y MaJIOCIONHOTO rpadeHa Ha MOJI0XKKeE.

Jlanee mpoBOAMIICS AHAINW3 TMOJTYYEHHBIX 00pasloB PaMaHoBCKO#l crmekTpockomuer u
ontuyeckoil Mukpockonueil. Ilpu anannze 00pa3loB ¢ MOMOUIbIO ONTUYECKOM MHKPOCKOIUHU
HaMM ObUI OLIEHEH CpeAHMH pa3Mep 3epHa HHUKEIS U MajocioiHoro rpadeHa. A ¢ momouibo
CHEKTPOCKONUHM PaMaHa MBI MOATBEPIMIIN HATMYHE MaJIOCIOHHOTO TpadeHa.
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METOZABI TIOJTYYEHUA HAHOYACTHULl CEPEBPA HA IOBEPXHOCTH
KPEMHUSA U KBAPIIEBOI'O CTEKJIA

OpazoBa A.A., KasHY um. anp-dapabu, Anmartsl

Hayunblii pykoBoautens: K.¢-M.H. J{uxan6aes K.K.

OpnHoM W3 BaKHEHIIMX 00JIACTEH COBPEMEHHOW HAYKH SIBIIICTCS M3YyYEHHE IPOIECCOB
CHHTE3a M CBOMCTB HaHOpPa3MEPHBIX 00BEKTOB. [1] Pa3BuTue 3TOM 001aCTH B MEPBYIO OUYEPEIb
ONpEAENACTCS Pa3BUTUEM HOBBIX TEXHOJIOIMH B MaTepUalOBECHUH, NPUOOPOCTPOEHUH,
JJIEKTPOHUKE, KaTtanu3e U MenuuuHe. [1ockoibKy 3TO HampaBlieHHE UMEET SPKO BbIpaKCHHBIN
NPUKIAJIHON  XapakTep, NPUOPUTETHBIMM HpOLECCAaMM B  HCCIEJOBAHMSIX  SIBIISIOTCS
dopmupoBanusa Hanodactul (HY) mist rectupoBanus METOI0B MOTYyYEHHS] OOBEKTOB C 3a/1aHHOM
Mopoorueii. B aToM ciydae pa3mepHbie 3P (EKTh UTPAIOT OCHOBHYIO POJIb, BCECTOPOHHE BITHSIS
Ha CBOICTBa IOJIyueHHOro Matepuana. JloGaBienue cepeOpa B Marepual JaeT €My
IPOTHBOTPUOKOBEIE, aHTHOAKTEpHAIbHBIE U aHTHBHPYCHBIC 3 dekTrl. Kpome Toro, ¢ mupokum
CIEKTPOM METOJIOB CHHTE3a, HEOOXOJUMO BBIOpATh OJUH ONTUMAIbHBIN, C TOYKH 3pPEHUS
Ka4yecTBa KOHEYHOTO MPOYKTa U JJIsl ONTUMH3ALUK ITporiecca B 1enom. [1-3]

Mopddonorust u coctaB HaHOCTPYKTYp, Kak U pa3mep yactuil cepedbpa (HY) moarBepkaena
C MOMOIIBIO CKaHUPYIOIIEeH 1eKTpoHHONH Mukpockonuu (COM) u peHTreHo(pazoBOro aHaausa.
[Tpouiecc co3manusi HAHOYACTHUIL cepedpa KOHTPOIMPOBAIOCH C MOMOIIBIO YIbTPa(PHOIETOBOTO
CHEKTPOCKONIMU BUAUMOro auamnaszoHa [4]. B skcnepumeHTalbHON paboTe Mbl HCIIOJIB30BAIU
KPEMHUEBBIE TUIACTUHBI P- TUIA MPOBOJUMOCTU U pa3pe3aiy WX Ha MEJIKHE KYCOUKH pa3MepoM
15x15 mm?. B mocnedyiomeMm Ipoliecce KyCOYKH KPEMHHEBBIX ILIACTHH IIPOMBIBAIIN
yIBTPa3BYKOM B alleTOHE, ITAHOJIE U JIEMOHU3UPOBAHHOM BOJE, KaXKaasl CTaIus MPOBOIUIACH B
aTMOC(epHOM JaBIICHUH B T€YCHHE 2 MUH. 3aTeM, TOBEPXHOCTH KPEMHHUS MTOTPY>KaTH B BOJHBIN
pactBop 2% ¢dropucroBonopoanoi kuciaotel (HF) s ynaneHus: TOHKOTO CJI0st OKCHIa KPEMHUS
U BBICYIIMBAJIHM IyT€M pa3qyBaHUs aproHa. Bimsxue kpucramiorpaduyeckoil OpHeHTaluu
KPEeMHHEBOM IUIACTHHBI HAa T'€OMETPUI0 U MPO(UIb KPEMHHMEBBIX HAHOHHUTEH HCCIIEO0BAINCH
AIIEKTPOHHON MUKPOCKOITHH.

B 3akmtouenue ObIIO 0OCYXIEHO MOpP(OIOTHs HaHOYACTHIl cepedpa IMOJyYeHHbIX
Pa3IUYHBIM XUMHYECKUM M (U3MYECKUM METOAaMH. A Takke, O3HAKOMJIEHHE C IIUPOKUM
CHEKTPOM METO/IOB IOJIyYeHHs] HAaHOPAa3MEPHBIX OOBEKTOB M UX MCCJIEIOBAaHUS Ha MpuUMepe
POCTOr0, 6€30IMaCHOI0 MOJEIBLHOIO0 00BbEKTa M M3y4ye€HUE OCOOCHHOCTEH KakJI0To Ipolecca C
MIOMOUIBIO IPAKTHYECKOTO TOYKU 3PEHUS.
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C MOMEHTa CBOETO OTKPBITUS YIVIEPOJHBIE HAHOTPYOKH CTaJIl 00BEKTOM MHOTOUYHUCIEHHBIX
SKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX HCCIECIOBAHUM I aHauu3a WX YAUBUTEIbHBIX
MEXaHUYECKUX, XUMHUYECKUX U IJIEKTPUUECKUX CBOUCTB [1].

B 3aBucuMocCTH OT yriia opueHTalu rpaduToBOM INIOCKOCTH, COCTaBIISIONIeH HAHOTPYOKY,
OTHOCHUTENIBHO €€ OCH (XMpaJbHOCTH) HAHOTPYOKa MOXKET JIMOO 0oO0NajgaTh MeETaUIMYeCcKOH
MPOBOAMMOCTBIO, JMOO HMMETh MOJYINPOBOJHUKOBBIE cBOMcCTBA. [Ipu STOM Takas BakHas
XapaKTEpUCTHKA D3JIEKTPOHHBIX CBOMCTB MOJYNPOBOJAIIEH HAHOTPYOKHM, Kak IIMpUHA
3alpelleHHON 30HbI, OlpenesseTcss e€ TeOMETPUYECKHMMH IMapaMeTpaMud — JIHaMEeTpOM U
XUPATbHOCTHIO. TeM caMbIM yriepoaHble HAaHOTPYOKH 00pa3yroT NPUHIMIIMAIBLHO HOBBIM Kilacc
3IEKTPOHHBIX MPUOOPOB PEKOPIHO MATBIX pa3MepoB. Cpelu APYyrux BO3MOKHBIX TPUMEHEHUHN —
IIOJIEBBIE OMUTTEPBI, 30HJbI JUISI TYHHEJIbHBIX MHUKPOCKOIOB, KBAHTOBBIE IPOBOJHUKH,
M3MEpPUTEIIbHBIE YCTpOCTBA U Apyrue [1].

B 1991 roxy HaHOTpyOKHM OBUTH OOHAPYKEHBI B Ca)Ke, KOTOpas 00pa3yercs B YCIOBHUSIX
JIyTOBOTO paspsifia ¢ rpaduTOBBIMU 3iekTpoaaMu. Kak mokazanu ucciaenoBaHUsl, CYIIECTBYET
OIMPOKOE MHOro00pasme YCIOBHM, B KOTOPBIX HaOmomaercs 3¢ (deKTuBHOE 00pa3oBaHUE
yIJIEPOIHBIX HAHOTPYOOK [1, 2].

Takue METOABI MONYYEeHUS] HAHOTPYOOK, KaK XMMHUYECKOEe OCAKACHUE M3 ra3oBOH (as3bl
(CVD - chemical vapor deposition) u IyroBoii pa3psia, ObLIH pa3pabdOTaHbI 3a MOCIEIHHUE /1B
JECATUIIETUSA. XOTS 3TH METOJbI JOCTUTJIN BBICOKOTO YPOBHSI KQUECTBA, OHU BCE €IIE JAJECKH 10
MIOJTHOTO KOHTPOJISI HaJl BAXKHBIMH CTPYKTYPHBIMH CBOMCTBaMM, TaKHUE KakK JUIMHA HAHOTPYOOK, UX
JUaMETP U XUPAIbHOCTD [2].

N3 mnpemnoxeHHBIX MeTofoB Toiabko CVD mo3BosisieT BbIpaliMBaTh HAHOTPYOKH Ha
nojaoxkke. B aTom MeTone pocT HaHOTPYOOK MPOUCXOJUT MpPU MEHBLIEH TemIepaType, 4YeM B
npyrux. Kpome toro, CVD npeanaraer MaccoBoe NMPOU3BOJCTBO BBICOKOUUCTHIX HAHOTPYOOK,
KOTOpBIE TOTOM MOTYT OBITh HIMPOKO UCIIOJIb30BAHbI B IajbHEEM [2].

['eomerpuyeckre mapaMeTpbl HAHOTPYOOK B CYIIECTBEHHOH CTENEHM OIpeNeNsioTcs
YCIIOBUSIMU MIPOTEKaHHUs Ipoliecca (BpeMmsi, TeMIiepaTypa, JaBjIeHHe, BUJ IPEKYPCOPOB), a TAKKE
CTETEHBIO IUCIIEPCUOHHOCTU U COPTOM KaTalau3aTopa.

Jns m3ydeHus BIMSIHUS pa3MepoB U (OPMbI HAHOKJIACTEPOB METAJIJIOB HAa IMapaMeTphl
YIJIEPOJHBIX HAHOCTPYKTYpP MpOBe/ieHa MpoOHas cepusi IKCIEPUMEHTOB METO/IOM TEPMHYECKOTO
XOI'o [3].

[Tomy4yenHbsl 00pa3ibl ObLIM HCCIEIOBAHBI METOJIOM KOMOMHALIMOHHOTO pacCcesHusl CBETa
(KPC) u ckanupyroieit anekTporHoi Mukpockornuu (COM).
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KPEMHHMI HAHOTAJIIIBIKTAPBIHBIH KYPBLIBIM/IBIK KACUETTEPIHE
TEXHOJIOI' UAJIBIK ITAPAMETPJIEPAIH OCEPI

[TicexOait A.A
FruieiMu sxeTkenici: m.r.K., oueHT m.a. Tamkeesa [.K

Hanobemnmekrep - ymesemMai HAHOKYPBUTBIMAAP KJIaChIHA )KaTaThiH, ememMaepi 5-100 Hm
apaneiFbiHAa, Kypambiaga 10%-10% neifin atompap camel 6ap HaHOKypbHLTbIMaap. Omapmsl
HAHOKYPBUIBIMJIBI KaJIBINTACTBIPYbIHA OaMIAaHBICTBI €Ki TYpJli SNICTEpMEH anyFa Ooiabl:
«OKOFapBIIaH-TOMEHTe» JKOHE «TOMEHHEH-)KOFapblFay. Ay oficTepl MimIiHI MeH eimeMaepi
OeIriyi, IFHU KQXKETT1 KacueTTepi Oap HaHOoOeeKTepAl airyra OarbpiTTanras [1].

Xorapbian TeMeH Kapaid, TOMEHHEH >KOFapblfa Kapaid, 0y — CYMBIKTBIK - KaTThl 3aTThIH
(VLS) ecyi, peakTUBTI HOHIBIK OHJECY, METall >KAOBIHIBICHI Oap SJEKTPOXUMUSIIBIK OHJIEY -
OCBHIHBIH OapibIFbl KPEMHHH KYpPBUIBIMBIHBIH SpTYpJl MapaMmeTpiepiH Oakbuiayra apHajFaH
onictep [2]. COHFBI KbUIIAPHI KOTITETeH JICTEP apachbIHAaFbl METANIbl XUMHUSUIBIK OHJICY S/ICIHE
Ha3zap ecye.

bi3iH >KYMBICBIMBI3IBIH MAaKCAThl — METAIIJ MHAYKIUSIIbl XUMUSIIBIK JKEMIPY SAICiH Urepy,
OCHI TEXHOJIOTHSTHBI 9pi Kapail JaMmbITy JKoHE ajblHFaH KabaTTapra ocep eTil KYPBUIBIMIIBIK
epeKIIeTiKTepiHiH 63repiciH 3epTTey.

KpemHuii HaHOTANIIBIKTapbIH amy OapbichiHAa MeHHIKTI kexeprici 10 Om*cm GomateiH
kpuctayorpadusiblk  opueHTanusicel (100) Oonbim  TaOBIATHIH KPEMHHM IJIAaCTHHATIAPbI
naiananeuabl.  MOHOKpHCTANIBI KpeMHH TeceHimrTepniH Oerki kabGatsiHan KHT-pH
KaJIBINITACTRIPYAbIH THIMII k05161 MU XOK onicin konaany O0JbIN TaObLIaAbI .OIC VI Ke3eHHEH
Typaabl: 1) a30TKBIIKBUIABI KYMIC TY3BIHBIH  E€pITIHIOICIHEH KaTaau3aTOpibl  KyMic
HAHOOOIIIIEKTEPIH P-TUNITI MOHOKPHUCTAJIbI KPEMHUHN TOCEHIIIHIH OeTKi KabaThIHA OTHIPFBIY, 2)
GTOp  KBIIKBUIBIHBIH ~ CyTeri  acKblH  TOTBIFBIMEH  EpITIHAICIHAE  TOCEHIIITepaAcH
HAHOTAJIIBIKTAPIBIH 6CYi, 3) a30T KbIIIKBUIBIHIA XUMHUSIIBIK KEMIpiTy *KYPri3y apKbUIbl KyMic
HaHoOemmekTepin anbim Tactay. MUXOK omiciH Kyprizy ymiiH angsiMeH Kejeci epiTiHuiiep
JaibIHIANIbl: a30TKBIIKBUIABI KYMICTIH cynbIK epitiHaici (AgNO3/) men 5 momnspasl ¢rop
KBIIIKBUTBIHBIH,  CYJbIK epitiaici (HF). Epitinaiuiepal maifplHgay MEH XUMUSIIBIK SKEMIpY
JKYPri3yJie Ta3apThUIFaH Cy, JeMOHU3ALUATIAHFAaH Cy, KYMICTIH a30TKBIIIKBUIIBI TY3bI (aK KYPFaK
yHTaK), 48 %-nbik KoHuenTpienred HF, 37%-npIk cyTekTiH Koc TOThIFBI ( H,0,/) xoHe 45%-1bIK
KOHIIEHTpJICHTeH a30T KbIIKbUIbl (HNO3) maiimanansiiasl. MUXOK-HbIH OipiHIN Ke3eHiHIe
KPUCTAIIBIK KpeMHUI (c-Si) miIacTUHACBHIHBIH OeTiHAe KyMic OeIIeKTepiHiH KyKa KaOaTblH
KaJIBINTacThIpy MakcarbiHga tuiactuHanbl AGNOs/HF (0.02 moas AgNOs/5 moms HF) (1:1)
KaTbHachIHAAFel epiTinaicine 30-150 cexynn Ooiibl OaTeipaabl. OcblmaH KeiliH MIacTHHAHBI
exiumi H, 0,/ HF (37% H,0,/5 moas HF) (1:10) kaTbiHACBIHAAFBI epiTiHAiICiHE 1-60 MHHYT yaKbIT
apanbIFbIHIa OaThIpagbl. Bysl keseHze Kymic OeuieKTepi MEH KPHCTAUABIK KpeMHHH (c-Si)
apachIHA TOTHIFY-TOTHIKCHI3[IAHY PEaKIUACH )KYpeai. by peakusHbIH KYpy OapbIChIHIA KYMiC
OenexTepiMeH KaOblIFaH KPEMHHUHIIH OOTIKTepl XUMUSIIBIK )KEMIpUTyre YIIbIpaiibl. ATl COHFBI
Ke3eH e kymic 6emmexrepi HN O3 koeMeriMeH allbIHBII TacTaaabl.

AJBIHFaH YATUIEPIH KYPBUIBIMJIBIK KACHETTEPIH CKaHEepJIeYLIl AJIEKTPOHIbI MHUKPOCKOI
(COM) KkeMeriMeH 3epTTelNiHiI, TOCEHIIITEP Il epiTiHiAe YCTay YaKbIThIHa OalIaHbICThI Op TYPIIi
KBUTTAMIBIKIIEH OCETIHIITT aHBIKTaIAbl. MBbICANIBI KEMIpy MPOIECCIHIH mapaMmeTpiepi Oipaei
OonFaH >kKaFAaiia KaTbIHABIFEl | MKM OOJIaTHIH KPEMHUN HAHOTANIIBIKTApbIHBIH KadaTel 30 cex
neH 150 cek apaceiHa 6€TTIK MOP(OIOTUSACH ©3repicTepre yiiblpaiiapl. MeTtan-uHayKuusIaHFaH
XUMUSUIBIK KEeMIpPY SJIiICIMEH allbIHFaH KPEMHUN HAaHOTAIIBIKTAPBIHBIH KYPBUIBIMIBIK KaCHETTepl
Tanaay Kyprizuiil.

[TatimanansutFrad onedueTTep:

1. Lieber C.M. //Functional nanowires// Science293, 1289 (2001).
2. V. Schmidt, S. Senz, U. Gosele, Nano Lett. 2005, 5, 931.
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MOJEJUPOBAHUE NPOXOKIAEHUA STEKTPOMATIHUTHBIX BOJIH CBY
JAUAITA3OHA YEPE3 METAMATEPHAJI, COCTOAIIINU U3 IBOUHDBIX S-
OBPA3HBIX PE3OHATOPOB

Caynanb6ex X.O., XKarsimapos XK.C.
Ka3zHY umM. anp-dapadbu
Hayunslit pykoBoautens: K.¢.-mM.H. Hukynun B.O.

OObIYHO MeTamaTepuajg COCTOUT M3 MPOBOASIIMX IMPOCTPAHCTBEHHBIX PE30HATOPOB,
pacrpeieieHHbIX B JUAJEKTPUYECKOM MAaTpulle, MNPUYEM pa3Hbie THUIIBI PE30HATOPOB
B3aUMOJICUCTBYIOT C 3JIEKTPUUECKOW U MATHUTHOM COCTABIIFOLIMMHU AJIEKTPOMArHUTHOW BOJIHBI.
HaunbGosiee yacTo MarHMTHOE B3aMMOJICHCTBHE OOCCICUMBAIOT PE30HATOPHI B BHUJE Pa3pe3HBIX
KOJIELl, C JJIEKTPUYECKUM II0JIEM B3aUMOJEHCTBYIOT mpoBojsamue crepxkHu [1]. ITlogoOnas
CTPYKTypa HE JIMIlIEHa HEAOCTaTKOB, B YACTHOCTH, OHA MMEET BBICOKHE IOTEpPHU HaA 4YACTOTE
pe3oHanca. B cBf3M C 3TUM, YacTO MPEANPUHUMAIOTCS TMOMBITKA YCOBEPIICHCTBOBAHUS
CTPYKTYPHI C LENbI0 CHIKEHUS TOTEPh U pacIIupeHus paboyero auamna3oHa yacToT.

B nanno#t paboTte mpoBOIUIOCH MOJCITHUPOBAHUE TTPOXOKACHHS JICKTPOMArHUTHBIX BOJH
yepe3 MeTamaTepuall, COCTOSIIMH W3 JABOWHBIX S-00pa3HBIX pPE30HATOPOB. S-00pasHbIC
pe30HaTOphl OOBEAMHSIOT B OJHOW JI€Tadd JJIEMEHTHI, B3aUMOJCHCTBYIOIIME KaK C
ANEKTPUYECKUM, TaK U C MATHUTHBIM MOJISMH. 3a CUeT MOA0OHOT0 00bEAUHEHUS YAAETCS CHU3UTD
CyMMapHble TOKHM, HABOJIMMBIE B PE30HATOPAX M, KaK CJCACTBUE, YMEHBIIUTHh MOTEPU Ha
BBIJICJICHHE JIKOYJIEBA TeIla.

B npomecce MopmenupoBaHusi ObUTH  OmpeneieHbl KOI(PQHUIMEHTH OTPaKEHUs W
MpOXOXKAeHHUsT oOpasma Si1 m Sp1 B auamaszoHe yactor 8-12 I'Tn mpu HOpMajabHOM IaJeHUN
AJICKTPOMArHUTHBIX BOJH Ha oOpaser. Jludiekrpudeckas € ¥ MarHUTHAs u IMPOHUIIAEMOCTH
00pa3IoB ONMPEACIISIINCh 10 METOIMKe, onucaHHo# B [2]. Takke ObuT BhIYKCIICH () (PEKTUBHBIN
HIOKa3aTellb MPETOMIIEHHS C UCIIOIb30BAHUEM M3BECTHOIO COOTHOLIEHHS N = /€L

B pesynbrare ObUM MOMY4YeHBI YACTOTHBIE 3aBUCHMOCTH pPEalbHBIX U MHUMBIX YacTel
JIUDJIEKTPUYECKOW W MarHUTHOM NpOHUIIaeMocTed, a Takke 3((PEeKTUBHOro moKa3aTess
MPETOMIICHUSI U SKCTUHKIMU 00pasna. Ha 4acTOTHBIX 3aBHCUMOCTSIX HAONIOAAIOTCS YYaCTKU C
OTPUIIATEIILHBIMU € U 4, TIOKA3aTeb MPEIOMJICHHS TaKKe MUMEET OTPHIlATeNIbHbIC 3HAYEHUS B
nuamnasone yactor 10-11 I'T.

Jlureparypa:
2  PendryJ.B., Holden A.J., Robbins D.J. & Stewart W.J. Magnetism from conductors
and enhanced nonlinear phenomena // IEEE Trans. Microwave Theory Tech., 1999. — Vol. 47,
Iss. 11. — pp. 2075-2084.
3  KarpsmmapoB XK.C., Kymxan Y. K. H3BreueHne MaTepualbHBIX IapamMeTpoOB
MeTamarepuana U3 JaHHbIX IpoxoxaeHus 1 otpaxeHuss CBY uznydenus (1aHHbII COOPHUK).
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MPOEKTUPOBAHHUE OKOHHOT'O ®OTORJEKTPUYECKOI'O YCTPOMCTBA
PASMEHIEHHOI'O HA IO’KHOM ®ACA/IE 3/IAHUSA

Cunnspos A. Ecenrait H. baiirapames H.
Kazaxckwuii HalmOHANBHEIN YHHBEPCUTET WM. anb-Dapadu
Hayunslit pykoBogutens: Muxaiinos JI.B

BcnenctBue Toro, 4to B YCIOBHSX TOpOAa, HEPEHTAOETHHO HCIMONB30BaTh (DOTOIIEKTPHUUECKOE
YCTPOMCTBO TOJIBKO A7 BBIPAOOTKH 3JIEKTPHUECKON SHEPIHH, TO BBITOJAHEN BCETO COBMEIIATH HECKOJIBKO
NOTPeOUTENbCKUX (QYHKLIUH B OJHOM yCTPOMCTBE, TaKHe KaK BbIPAOOTKA 3JIEKTPO3HEPIHH, OTOIUIEHUE U
OXJIaXKJICHHE TTOMEIEHHsI, OYMCTKA OT MbUIH, Tapu U T.1. COBMEIIEHNE HECKOJIbKUX (YHKUHUI B OAHOM
yCTpOHCTBE 00ecevnT yI0OHOCTh KOHCTPYKLUH, KOM(OPT B MOMEIICHUH B JIF000€ BpeMsI TOAa, IOMOXKET
pPEeLIUTh HKOJOTMYECKHE M  conManbHble npoOneMbl. OCHOBHBIM  CTPYKTYPHBIM  3JIEMEHTOM
paccMaTpUBaeMOro YCTPOHCTBa SIBJISIETCSl COJTHEUHasl OaTapes, pacloiokeHHas Ha ¢acane 3aanus. Ha ee
OCHOBE JIOKQTH3UPYIOTCS U pa0OTaIOT OCTAIBHBIC 3JIEMEHTHI ycTporcTBa [1].

OpHa U3 0COOCHHO NpPHBICKATEIbHBIX (YHKLUMI 3aKI0YaeTCs] B YNAaBIMBAHUM COJIHEYHOIO U
atMocepHoro Ttemina. Cyrb (yHKIMHM B CJlEOyOLIEM, B 3MMHHM I[EpPHOA, COJHEYHAs JHEpIus,
TIOTJIONICHHAS TTAHEJISIMU, TIPeo0pazyeTcss B 0 MUMO DJIEKTPUYECKON SHEPIHH, B HU3KOMOTEHIIHAIHHOE
Temto. Taxke MaHeNplo MOTTIOLIAETCS TAKOE e aTMOC(EPHOE TEIIo M BCE 3aKaYMBACTCS B CHEIUATbHBIN
TEIUIONPUEMHHUK, HAXOISIIMHCS B THUIBHOM YacTH IAHEIH, W B JaJbHEWIIEM TEMJIOBBIM HAacoCOM
npeoOpazyeTcss B BBICOKONIOTCHLMAIBHOE  TEIUIO. [lomyueHHoe  TemIo CyMMHpYETCS C
BBICOKOIIOTCHIIMAJIBHBIM TEIIJIOM OT T3L[, IIpy OCHTPAIN30BAHHOM OTOIIJICHUH. HaxkarmmmBaeTcst oHO B
AKKyMYJIATOpPE-paglaTope  BBICOKOMOTCHIHMAIBHOTO Tema. AKKyMYJUPOBaHHOE TEIJIO MOXKHO
MCIOJIB30BaTh BO BPEMsI aBapHii Ha TeIJIoTpacce A KPATKOCPOUHOTO CYTOYHOI'O OTOIUIEHUS ITOMEIIEHUS
B 3uMHHH niepuos [2]. Eciau notpedutento BaxkHa QyHKIHS BHIPaOOTKU 3JIEKTPOIHEPTUH, MOKHO TIOAHATH
TUIEHKY W YJIaBIUBaTh ()OTO IHEPTHIO C MAKCUMAaIbHOU 3(()eKTHBHOCTHIO. Eciam moTpeOuTento BakHee
UCIIOJIB30BaTh 3JIEKTPOIHEPTUIO, BMECTO APYIHX (PYHKUMH I'€HEpaTopa, MOXKHO HE OMYCKaTh IUIEHKY B
JTHEBHOE BpeMsl, yBeauunBas 3pPeKTUBHOCTh NOoMydeHus GoTodneKkTpuieckoit sneprun. s HaaékHoro
(YHKIMOHUPOBAHUSI CHCTEMBl €MKOCTh aKKyMYJISITOpa Ha JIBE COJHEYHBIC MaHeNnW NoJbkKHa ObITh 200
amrep*4acoB. B ciryuae aBapuu B 31E€KTPOCETH 3TOW €MKOCTH XBaTUT YTOOBI OCBELIATh MOMEIEHHE Ha
MOJIHYI0O MOIIHOCTh JIBYMs CBETOAMOAHBIMH ocBeTuTensMu LED wmomuocteio 150BT 13 wacos
HENPEPHIBHO, WK 26 4acOB MOJIOBUHOW MOIIHOCTH B HEHACTHYIO Toronay. B nexabpe B 0e300i1auHyr0
MOrOZly B aBapUHHON CHUTyallMW TOJBKO 32 CUET COJHEYHOM PHEPruM MOXHO OCBELIATh ITOMEILICHUE B
TedyeHHe 4 4acoB €XETHEBHO MOJHON MOIIHOCTHIO. B pexuMe KOHIUIIMOHUPOBAHMSA OT aKKyMYJISITOPOB
ycTpoiicTBO OyneT paboTaTh B T€YEHHE 5 YaCOB aBTOHOMHO [3].

Pa3Memiate maHenM, MOKPBITHIE MblIecoOUparomiel MIEHKOM HEOOXOAMMO BEPTHKAJIBHO, YTOOBI
nobutbest aBoiHOro 3ddexra: 1. Ilanens ¢ TEIIONPUEMHUKOM JIOTIOITHUTENBHO 3KpaHUPYET OMEIEHHE
OT MOTEPb TeIIa — ABJSETCS yTermuTeneM; 2. MakcumManbHO 3Q(EeKTUBHO yIIaBINBATh COJHEYHBIE JTYUH.
Temno, BbLAENSEMOE HArpeToOll COJHEYHOW MaHeNblo, COOMpaeTcs C TIOMOIIBI0 TEIUIONPHUEMHUKA,
TEIUIOHOCUTENb (ITOMATUIICHITIMKOIIB) 10 TpyOaM mepeaeT TeIlo OT MaHeId aKKyMYJSITOpy XOJIoja,
UPKYIUPYsI TETIIOHOCUTEIH C MIOMOIIBI0 Hacoca. Termmonacoc (kommpeccop ¢ ppeoHoM) mepeaeT Terio
OT aKKYyMYJIATOPA X0J10/Ja aKKYMYJIATOPY TEIlJIa, IMMOBbIIIAA €TI0 IOTCHIIHUAJ.

B neTHuii nepuoj B HOYHOE BpEMsI YyCTPOKWCTBO MOKET BBIIOIHATE QYHKLMIO KOHIUIMOHEpa. Tero
U3 HArpeToro IOMEIIeHHs 3a0upaeTcsd aKKyMYJSITOPOM XOJo[a, C IOCIEeAyIoLed mepenadedl ero
aKKyMyJITOPY TEIUla ¥ MOAHATHIO MOTeHHuana A0 32-34 rpaaycoB, MOCPEACTBOM TEIUIOBOIO HAacoca.
Hanee, c nOMOIIbIO TEMIOHOCUTENS (IOIMATHIICHIIIMKOIIB) U LUPKYJIIIHOHHOTO HACOCA, TEIJIO MpelaeTcs
Ha TEIUIONIPUEMHUK M YXOJUT B CPEy C COJHEUHO nanenu [4].

Cnucox MCTONb30BaHHOM JIUTEPATYPHI:
1. KozrokoB JI.A. AHanu3 TEMIOB U NEPCHEKTUB Pa3BUTHs coHeuHOH poTosnepretrku / [I.A. Ko3rokos,
B.K. L{pirankoB / MextyHapoiHbIN Hay4YHBIH xypHa «HHOBaI[MOHHas HayKay», Ne8/2015. — C.38-41.
2. T.E. Xaxumxanos, A. C. berumberoBa BiusHue BBIOPOCOB aBTOTPAHCIOPTa HA 3KOJIOTHUYECKOE
cocrosiaue // Bectauk KasHUTY .-2010. T.80, Ne 4. C 1-5
3. M. Banzi and M. Shiloh Maker Getting Started with Arduino. Sebastopol, CA, USA: - Maker Media,
Inc, 2015, C. 262
4. Renewable Energy Policy Network for the 21st Century // Renewables 2016 Global Status Report
http://www.ren21.net/status-of-renewables/global-statusreport/ August 2016
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V3YYEHHUE JIOMUHECHEHTHBIX 1 ®OTO3JIEKTPUUECKHUX CBOVICTB
HAHOCTPYKTYPHBIX CYJIb®HUJIOB METAJJIOB, OCAXKJIEHHBIX METOJIOM
TEPMUYECKOM JECTPYKIIUA YHUTUOJATHBIX KOOPJIUHAILIMOHHBIX
COEJUHEHMI
Cwmannos K.M.

Kazaxckwniit HanmonanpHBIH YHUBEPCUTET M. alb-Dapadbu, r.AnMartel

B Hacrosmee BpeMs B OCHOBHOM ITOJTYTIPOBOIHUKOBBIE MaTEPHAJIbI 10 CHX ITOP CHHTE3UPYETCsI IIPH
BBICOKOW Temmeparype. Hemoctatkom 3Toro Meroma sBASETCS HE CTpOroe coOJIIOJEHHE WHTEpBaja
TEeMIIepaTypsl, Majellnee HW3MEHEHHE TEMIIEpaTypbl MNPHUBOAMT K H3MEHEHUSAM CTPYKTYPbl U
COOTBETCTBCHHO M3MEHEHUSIM CBOMCTBA MOIYIIPOBOAHUKOBBIX MaTepuaiios [1].

Llens paboTHI- MOMCK HAay4yHO- OOOCHOBAaHHOTO MOJXOAa K CHHTE3y IIOJyNPOBOJIHUKOBBIX

MaTepHajoB TP HU3KOW TeMmuepaType HETPaAULHOHHBIM METOAOM Ha OCHOBE YCTaHOBJICHHS
TEPMOJIMHAMUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTEH Mpoliecca pa3lioKeHHs KOOPAMHAILIMOHHBIX
COCIMHEHN HEKOTOPBIX METANIOB C 2,3 JUMEpKanTOmpolaHcylb(haHaTOM HATpHS KaK HCTOYHHUKA
Oatapeu U1l NOTYYEHUS COTHEUHON SHEPIHH.
Ocy1ecTBiieH CHHTE3 NPH HU3KOH TeMIepaType YHHUTHONATHBIX KOMIUIEKCOB MeETaloB. B kadectse
npuMepa npoBeAEH cuHTe3 OMHApHBIX coenNMHeHMHCASXZNSY B pa3nMyYHbIX COOTHOIICHHUSX B BUJIC TTIEHKU
Ha CTEKJIe, Ha IUAJICKTPUUECKUX IOUIOKKAX M Ha IOJIYNPOBOAHUKOBBIX MOATOXKax. VcciemoBaHue
ONTUYECKUX XaPAKTEPUCTHK IUICHOK CyIb()HAa KaAMUS U LMHKA B PA3IMYHOM IIPOLIEHTHOM COOTHOLICHUHU
HOJyYSHHBIX METOJIOM TEPMOJIN3a U3 YHUTHOJIATHBIXKOMIICKCHBIX COSTUHEHHN [2].

Ha ocHoBaHuMM TpOBEJCHHOTO  TEpPMOJMHAMUYECKOro,  (oTomomMuHectentHoro, UMK
CHEKTPOCKOIMMYECKOT0,PEHTI€HO(]Aa3HOr0 aHAIN30B MPOMEXKYTOUHBIX MPOAYKTOB MPOLECCa Pa3IOKECHUS
KOOPJIMHAIIMOHHBIX COEINHEHNH HEKOTOPBIX METAILJIOB C YHUTHOJIOM OBLIN BBISIBIICHBI 3 OCHOBHBIE CTa/TUH
mpoliecca pas3lIoKeHUs: TepBas- JeTUApaTalus, BTOpas- Pa3jioKeHHE KOOPAMHUPOBAHHBIX MOJIEKYI
nuranza ¢ o0pasoBaHHEM CyJb(QuIa MeTaia, TPETHH- AaibHEHIINEe TEPMOAMHAMUYECKON MPEBpaleHUs
cynbbhumos [3-5].

UccnenoBanrne Mophosoru MOBEPXHOCTH M ANEKTPUUYECKUX XaPaKTEPUCTUK IUICHOK Cylbpuaa
KaJMHSd W [WHKA B Pa3IMYHOM IMPOIEHTHOM COOTHOIICHHH MOJYYEHHBIX METOJOM TEpMOJU3a U3
YHUTHONATHBIXKOMIUIEKCHBIX COEANHEHHH.

[TokazaHo, 4TO CHHTE3MPOBAHHBIE METOJOM OCAXKICHUS U3 YHHTHOJATHBIX KOMIUIEKCOB CynbpuasiCus,
NiS 00mamarT MONYITPOBOAHUKOBBIMU CBOMCTBAMH, a Cyab(pHIbl KaaMHs, IUHKA W WX OMHAPHBIX
COCIMHEHHH Kak OaTapeu [Uis OIy4YeHHs COJTHEYHOMH SHEPIHu.

OTOT METOJ MO3BOJISET PEaM30BaTh CEPUUHBIA 3KOHOMHYECKH- BBITOJHBINA MPOMU3BOJICTBEHHBIN
MPOIIECC OCAXJICHHS TUICHOK CYIb(QHUIOB Pa3IMYHBIX METAUIOB C YHUKaJIbHBIMUA CBOWCTBAMH M JaeT
BO3MOXXKHOCTb ~ 3HAYUTENBHO DACIIMPHUTh JUANa30H NPUMEHEHHE TIIOJIE3HBIX CBOMCTB  3THX
MOJYIPOBOAHUKOBBIX MaTepHaOB Pa3IMYHOrO HazHaueHWs (Kak Oaraped U MOJY4YEHUS COJHEYHOH
SHEPTUH).

Crincok nuTepaTypahl:
1. Ocnanos X.K., Maxu6baes A.K. dAuddepennmansao— tepmudeckuii aHanu3 kommuiekca Cu2+ ¢ 2,3
JUMMEpPKaNTONpoONancyabpoHaToM  Hatpusi //  Martepuansl  MEKAyHapoJHOH  KOH(EpeHIHH
«IlepcriekTBHBIC Hay4HbIe HcciaenoBanus».- Codus, 2011. — T. 13. —C.14-17.
2. Maxubae A.K., OcnianoB X.K., Cyryp6ekosa I'.K Tepmuueckuii ananus kommiekcos Zn2+ u Cd2+ ¢
2,3 ntumMepKanrTonponascyiabponaToM Hatpus // Xumudeckui xypHan Kazaxcran.—2010. Ne 1. —C. 252-
255
3. MaxubaeB A.K. HccnenoBanue mpoayKTOB TEPMHUYECKOTO Pa3yIOKEHUS YHUTHOJIATHBIX KOMIUIEKCOB
xene3a (1) n aukens (II) // Matepuanst 111 mexxaynapoaHoit HayuHo# KoH(pepeHu «HHOBAaIIHOHHOE
pa3BUTHUE U BOCTPEOOBAHHOCTh HAYKH B cOBpeMeHHOM Kaszaxcrane». — Anmater,2009. — Hacts 3. — C.163-
167.
4. Maxu6baeB A.K. MccnenoBanusi npoMeKyTOUHBIX U KOHEYHBIX MMPOAYKTOB TEPMHUYECKOTO PA3I0KEHHS
yHHUTHONAaTHOTO KoMIutekca skenesa (II1) // TpomermuienHocTs Kazaxcrana. — 2010.- Nel (58). — C. 88-89.
5. Kynait6eprenona P., Cyrypbexona I'.K., Maxu6aeB A.K. OcobeHHOCTH TEPMOIUHAMUKHA W KHHETHKH
NPOLIECCOB TEPMHUYECKOTO PA3JIOKEHUS KOMIUIEKCOB HEKOTOPBIX METANIOB C YHUTHOIOM //
IIpomernennocts Kazaxcrana. —2011. -Ne 3 (58).-C. 88-89.
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MNOJIMNUMUATI KABBIKIITAJTAPJIBIH MEXAHUKAJIBIK KACUETTEPIHE
TEMIIEPATYPAHDIH KOHE PAITUAIIMOHABIK COYJIEJEHAIPYIIH 9CEPI

Cyenim6ek C.b., Ecaniuna A.M.
an-®apadu arbingarsl KazYy, Anmatsel

Foutbivu xerexuni: ¢.-M.F.K., qoueHT Mypanos A. /1.

MuKkpo *oHe HAHOTEXHOJIOTHS JKETICTIKTepl HEeri3iH/e KacaJIbIHFaH apHaiibl KOMIIOHEHTTI
MaTepHaIapAblH KYPBUIBIMBI MEH OJIIIeMJIepl MOJIMMEPJIi KOMIIO3UTTI MaTepUaIbl CHIPTKBI
oceprepre 31 OediMIeneTiH MaTepraiiapra aitHaIIbIpaIbL.

[Tomumepnik MaTepuaNIapAblH MYMKIHIIKTEPl MOJMMEPIEpP MEH TOJTHIPFBIIITAPABIH
KOITYPJUIINIMEH,  OJIapAblH  HETI3iHAEri  KOMIIO3UTTEPIH  KYPaMBIHBIH  CapKbLIMac
©3repMEIIUTITIMEH KoHE OJIapAbIH MOAU(GHUKAITUS SICIHIH apKachIHa 6Te KeH KOJIJIAHbICKA He.

KoMmo3urri  maTepuanfapiblH  KYPbUIBIMBIH  JKOHE  OPTYPJi  HAHOKYPBUIBIMJIBI
MaTepuaiapAblH (PU3UKAIIBIK KAaCHETIH 3epTTey Ka3ipri 3aMaHFbl MaTepUAITaHy FhIIBIMBIHBIH
0acTbl OarbITTapbIHBIH Oipi Oosibin caHamanpl. [IKM amymarel Herisri makcar — OepiireH
KOMITOHCHTTEP/IH CHIIaTTaMachl MEH KAaCHETIHCH EPEKIICIICHETIH, OJIIIeM] >KaFblHAH OIpPTEeKTI
KOMITOHCHTTEP/1 KOCHIN, »aHa KacHET KOPCETETIH MaTepuaigapabl any. KypbLIbIMbI MEH
OJIIIIEMIHIH ©3repiCTepiHe HET13/e/IreH MeXaHuKabIK Kacueti 6ap [IKM-1b1 nyphic TaHIay KaKeT.
[Momuumuy Heri3ai [IKM-HBIH KYpBUIBIMIBIK XKOHE OJIIIEMIIK TYPICHYI MPAKTHKAIBIK JKaFbIHAH
QJTi TOJBIK 3€PTTEIIMETECH.

Ocpiran  OalIaHBICTBI  OCBI  KOMITO3UTTI ~ MaTepuanjapra KaTaTblH  TOJUUMUJITI
KaOBIKIIATAPbIIBIH ~MEXaHUKANBIK KAaCHUETTepiHE TeMIlepaTypaHblH >KOHE paJualliOHJIbIK
COyJISJICHIIPYIIH 9cepi 3epTTey 63€KTI Macelie OOJIBIT TYP.

MexaHuKalnblK AedopMamnss MEH TOJMUMHJ HETI31HAerl KOMIIO3MTTI MaTepHasiblH
KBUDKBIFBIIITBHIFBIHA COYJICIICHIIPY J03aCHIHBIH JKOHE KOCIa KOHIIEHTPAIIUSCHIHBIH 9CEePi 0Tap IbIH
KYPacThIpy TEXHOJOTHUSACHI MEH 1IIKi KYPbUIBIMBbIHA HET13A€NTEeHIIT1 aHBIKTANIIbI.

Keiibip e3apa GaitmanbsicTapAbIH KOHE KOH(POPMALMSUIBIK ©3T€PICTEPIH KOK €KEHIITTH
JONCNICHTIH TYTKBIPIBIKTBIH KOMITIOHEHT KYpaMbIHAaH aJIATHBTI TOYEJIUIIrT OpPHATBUIIBI.
Komno3uTTi MarepuanaapAblH peHTreH(a3anblK TalJayblHbIH pe(IeKCTepiHIH KOK O0Jybl —
KpucTtayn ¢azachl KOK €KEeHJIrH Kepceredi. Pamukanmmap Ty3idyiMeH HETI3JeNreH MaTpuiia
KYPBUIBIMBIHBIH ©3TepicTepl aHbIKTAJbI.

KorapbldHEPreTHKANBIK 3JIEKTPOHIAPMEH COYJIENEHAIPIITeH MOJTUUMHITI KaObIKIIaIapablH
TEPMOMEXAHUKAIBIK KACHETTEPIHIH CalachblHBIH TOMEHCYl , CTAaTUKAIBIK >KYKTEMEHIH >XKOHE
TeMIIepaTypaHblH KOMIUIEKCT] acep €Tyl HOTHXKECIHe Oenriii O0Ibl.

[TonmumuaTI KaOBIKIIAaHBIH METAJUTH3AIUSICHI INIACTUKANBIK KACUETTEPIH YIKEUTETIHIIT OChI
KaOBIKIIATapIbIH KYPBUIBIMBIHBIH EPEKIIETIKTEPIMEH KOHE XHUMHUSIBIK JKEMIpiTy I[apThiHA
0alIaHbICTEL.

Coyneneny MarepHaifblH OEpIKTITIHIH TOMEHJeyiHe anbinm Keneni. KaObIKimanapabiy
MeTaJIJaHy J9PEXKECIHIH apTybl OHBIH JJIEKTP KEAEPTiCiHIH >KOFapblUlayblHA ajblll KeJenl.
Mertanapl KaObIKIIanapaa O€TTIK AJIEKTp KeOepriuiepiHiH apTybl,  COYJEJeHY J103achIMEH
0alIaHbICTEL.

Oe0neTTEp:
1. JI.Hunbcen. MexaHndeckrue CBOMCTBA MOJMMEPOB U MOJMMEPHBIX Kommosutuii [lep. ¢

anri. IL.T". baGaeBckoro. M.: Xumus. 1978.-312c.
2. B.EI'yns, B.H. Kyne3neB. CTpykTypa M MeXaHMUYECKHE CBONCTBa MOJIUMEPOB. M.:
Beicmas mkosna. 1979.- 351 c.
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CHUHTE3 I'PA®EHA METOJOM KHUCJOPOJHO-AIETUJIEHOBOM I'OPEJIKA
A.C. CyroHnasikoBa™

Kazaxckuit Harmonaneneiii YauBEepcuTeT UM. anb-Dapadu, PU3NKO-TeXHUIECKUN
dakyneret, 050040, np. anp-dapadu, 71, Anmarel, Kazaxcran
*E-mail: ankocka@mail.ru@mail.ru

Hayunsiii pykoBogutens: goktop PhD I'. [Tapruzan

Beicokast moABUKHOCTh HOCUTEIEH 3apsaa, TEIUIONPOBOJHOCTb, MEXaHUUYECKas IPOYHOCTD U
IPEKPACHBIMH JIEKTPO(YU3NIECKIMHU XapaKTe-PUCTUKAMH 00YCIOBIMBAIOT OIPOMHBIN HHTEPEC K
UCMOJIb30BaHUIO TIpadpeHa Juid M3rOTOBJIEHUS IOJTYIPOBOJHUKOBBIX HPUOOPOB Ppa3IMyHOIO
Ha—3HaueHus. OJIHAKO peanu3anusl BHICOKUX MMOTEHIMAIBHBIX BO3MOKHOCTEH 3TOr0 Marepuana
TOPMO3HTCS U3-32 OTCYTCTBHSI KaUeCTBEHHBIX rpadeHoBbIX ucToB. Hanbonee yacto rpageHoBbIe
JUCTBl OCAXKIAIOT TPEMS METOJaMHU: MMKPOMEXAHMYECKUM pACCIOEHUEM, XUMHUYECKUM
OCaXKJIEHUEM U3 Ia30BOi (pa3bl M CHHTE30M B IJIAMEHH.

KauecTBO aToMapHO TOHKUX MaTEpUAIOB CIUIIKOM HU3KO Ul MPSIMOI0 UCIOJIb30BaHUS UX
B IPUOOPHBIX YCTPOMCTBAX.

K nambonee mpocTsiM, HO 3 (EeKTUBHBIM crioco0aM MOTYYeHHs YTIEPOIHBIX MaTepPHAIOB
OTHOCHTCS] METO/1 KMCIIOPOAHO-ALETHIIEHOBOI TOpPENIKH, B KOTOPOM OCaXJI€HHE ITPOUCXOAUT IPU
aTMOC(EepHOM JaBIICHHUH, T.€. HE TPeOyeTCsl CIOKHOW BaKyyMHOH M 3JIEKTPOHHOH armapaTypebl.
Ha cerogusmHuii fAeHp 3Ta METOJUKA JOBOJIBHO IIUPOKO IPHUMEHSETCS Uil CHHTE3a
aJIMa30I000HBIX KECTKUX MOKPBHITUH [1, 2], HO MPAKTUYECKU HE UCIIOJIb3YETCS Ul MOTyYEHUS
HaHOCTPYKTYPHUPOBAHHBIX YIJIEPOJHBIX MAaTEPUAIIOB.

B pabore mpexacraBieHbl pe3ylbTaThl AKCHEPUMEHTOB IO CHHTE3y TpadeHa MEeTOIIOM
KHCJIOPOAHO-aLeTUIICHOBOM TOPEIKH Ha MOBEPXHOCTHU MPEIBAPUTEIBHO OCAXKACHHBIX HUKEIEBBIX
TOHKMX IUIEHOK. M3ydeHO BiIMSHHE pacCTOSHUS OT COIUIa TOPEIKH J0 MOJJIOKKHA Ha
CTpYKTypooOpa3zoBanue. VccinenoBaHus MOJyYeHHBIX 00pa3loB METOJOM KOMOWHAIIMOHHOTO
paccestHUs CBEeTa MOKa3ajiy, YTO B 3aBUCUMOCTH OT YCJIOBHMM SKCIIEPUMEHTOB IPOUCXOAUT CUHTE3
MOHO- U MHOTOCJIOWHBIX TpadeHoB. Takke pe3ynbTaThl CHEKTPOCKONHUU KOMOWHAIIMOHHOTO
paccesiHus cBeTa I0Ka3aJld BO3MOKHOCTb CHHTE3a METOJJOM KHCIIOPOIHO-al[€TUIICHOBOU TOPENIKH
YIJIEPOJHBIX HAHOTPYOOK MJIM HAHOBOJIOKOH.

JIureparypa
1.  Diamond thin films: a 21st-century material. P.W. May, Phil.Trans. R. Soc. Lond., A 358,
(2000), pp. 473-495.
2.  E.C. Mepkubaes, Regina Fuchs, b.3. Mancypos, b.C. MensHoBa, A K. Kenxerymnos, A.
Toneren, b.T. JlecOaeB, b.A. Anues, CTpykTypa U MEXaHUYECKHE CBOMCTBA YIJIEPOAHBIX IJICHOK,
MOJIYYCHHBIX METOJIOM KHUCIIOPOIHO-AIETHIICHOBON Topeiku. «['opeHue u mia3zMoxumMusy, Ne3,
2013 r., cTp. 85-90.

225



BOJIb®PAM OKCHUAI MEH MBIPbIIII BOJIb®PAMATDBI
YHTAKTAPBIHBIH ®OTOKATAJUTUKAJIBIK BEJICEHALJIITTH 3EPTTEY

CoipeiM 111.C., MapxabaeBa A.A.
on-®apadu arbingarsl KazYy, Anmatsel

Fouteimu skerekmni: ¢.-M. F. 1., mpod. AGxymmuH X.A.

COHFBI XbUIIAphI (HOTOKATATMKAIBIK YPAICTEP KUl 3epTTeiyae, cedbedi poTokaTanus Cyabl
OpraHUKaJIBIK KOCBUIBICTAP/IAaH KOHE JacTaylIbl 3aTTap/IbIH YJIKEH TOOBIHAH Ta3ajayAarbl ap3aH
JKOHE JKOFapbl OHIIPICTI 9mic Oosbin TaObuTambl. DOTOKATANMM3 YPAICIHAC JKapbIK OCEpPIHECH
KAPTHUTAWOTKI3rII OeTTepiH/e IEKTPOH-KEMTIK JKYNTaphl Haijga 6omasl, ojJap OpraHuKaIbIK
KOCBUIBICTAPMEH KBIIIKBUIIBIK-KaJIIbIHA KENTIPYI peakIusuIapblHa TYCIIl OJIAPJIbIH bIIbIPAYbIHA
okemin corazapl. KyH coynecin KoinaHyaarsl (OTOKATATHKAIBIK YPAICTEPIIH apTHIKIIBUTBIKTAPhI
— a3 HIBIFBIH MEH SKOJIOTHSUIBIK KAYINCI3iK OOJIBIN TaObLIa IbI.

Kenrteren 3eprreymriniepliH KbI3BIFYIIBUIBIFBI MBIpHII Boib(pamarel ZnWOs  xoHE
BosibPpam oxcuainae WOsz. Meipsiin Bodbhpamatel ZnWQO4 OYphIHHAH CHUHTHIUISIIMOHIBI
MaTepuai peTiHAe TaHbIMal [1], am COHFBI Ke3lepi CymepKOHICHcATOpiiap kacayna [2] skoHe
KapThUIAaWeTKI3rimTI (poToKatanmuzarop jkacayaa kKonganyna [3]. OnTukanblk MeNIip KeH
ayKBIMJIbI JKapThUIail ©TKI3TiMTI BONb(paM OKCHAI OHAIPIC YIIIH KOFaphl KyaTThl >KapTbUIai
OTKI3TIIl KYPBUIFbLUIAPBIH KOMIIOHEHTTEpI (TUPHUCTOpJIAp, BapUCTOpJIAp), ra3 CEHCOpJApbIH
xKacayna, yabTpakyJriH QUiIbTpiepi ’oHe KyH OarapesutapbslHaa maigananbsiiaael. Ocbuiaima,
BOJIb()PAM OKCHJII MEH MBIPBIII BOJb(PpaMaThiH (OTOKATAIM3ATOP PETIHAC KOJIJAHY >KOHE
(oTOKATATUTUKAIIBIK OCJICEHAUTIKTI dKOFapiIaTy MaKCcaThIHa HAHOOIIEM I MaTepruaIIapIbl ary
©Te ©3EKTi MacelIe.

Byt sxympIcTa BOJIb(paM OKCHII MEH MBIPBIII BOJIb(paMaThIHBIH YHTAKTAPbIH ally 9JicCl,
CHUHTE3IICJITCH  YHTaKTapJblH  KYPBUIBIMJABIK  KaCHETTepi, pamMaH  CHEKTpi  JKOHE
(OTOKATATUTUKATBIK KAacHeTTepi KapacTelpbuiabl. OpraHukanblk Oosy perinae Pomamun b
KOJIJAaHBUIBIIN, OHBIH (POTOKATAIM3ATOP JKOHE JKapbIK 9CEpiHEH (POTOKATATMTUKAIBIK BIIBIPAYHI
Oaitkaspbl.

Konpansuiran oneduerrep Ti3imi:

1- H.Kraus, V.B Mikhailik, Y. Ramaches, D. Day, K.B. Hutton, J. Telfer. “Feasibility study of a
ZnWO, scintillator for exploiting materials signature in cryogenic WIMP dark mater searches” //
Phys. lett B 610- 2005- C.37-44;

2-Linsen Zhang, Zhitao Wang, Linzhen Wang, Yong Zhang. “Preparation of graphene/ZnWO4
composites and its electrochemical properties for lithium — ion batteries”. Materlial letters, 2013,
pp 9-12;

3- Guangli Huang, Chuan Zhang, Yongfa Zhu. “ZnWO4 photocatalyst with high activity for
degradation of organic contaminants”, Journal of Alloys and Compounds, 2007, V 432, pp 269—
276.
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VJAYYIIEHUE CBOMCTB KPACOK IPUMEHEHHUEM HAHOIIOPOIIIKOB
Tineykemos H.M.

Kazaxckuil HarmoHanbHell yHUBepcuTeT nMeHn anb-Papadbu MOH PK, nip. ane-®apabwu, 71, 1.
Anmatel, Kazaxcran
Hayunsrii pykoBoguTens: 1.¢.-M.H, 1oneHT JKykemos A.M.

Hanomopoumiku — TONBKO OJMH M3 MHOTMX HMEIOLIUXCS Ha CErOAHSIIHUN JIEHb
HaHOMAaTepHaJoB. bBONBIIMHCTBO W3  HMX, Takue Kak, Hampumep, JEHAPUMEpHI,
byepuH, HaHOTPYOKU, HAHONPOKIIAAKA W HAHOMOPBI, MPOHM3BOIATCS U3 OrPAaHMYEHHOTO
KOJINYECTBA BHJIOB CBIpbSi. A HAHOMNOPOIIKM MOYXHO HPOM3BOIUTH U3 COTEH pPa3IMYHbIX
MaTepuaioB. Bce HaHOMaTepuabl, KOTOPbIE IPOU3BOAATCS B HACTOSIILIEE BPEMS, IOAPA3AEISIOTCS
Ha 4YeTblpe TPYNIbl: OKCHJbl METAJUIOB, CJIOKHBIE OKCHJIbI (COCTOSIIMX M3 JIBYX M Oosee
METAJIJIOB), OPOILKH YUCTBIX METAJUIOB U cMecH. OKCHJIbI METAJUIOB COCTaBIIAIOT HE MeHee 80%
BCEH MPOU3BOAMMBIX MOPOLIKOB. [IOpOIIKK YMCTHIX METAJIOB COCTABIISIIOT 3HAUUTENIbHYIO U BCE
BO3pacTaOIYI0 JIOJI0 BCero o0bema Mpou3BoAcTBa. CIOXKHBIE OKCHIBI U CMECH HUMEIOTCS B
OrpaHM4eHHOM KoiuuyecTBe. OJHAKO OXHUAAeTCs, YTO HUX MCIOJIb30BaHME BO3pacTeT B
JIOJITOCPOYHOM nepcnekTuse [1].

Hanonopomku yxe B HacTosIee BpeMs HaILIM IIHPOKOE NMPUMEHEHUE B PA3JIMUHBIX
MaTepHalax U TEXHOJIOTUSX 3JIeKTpoMamHOCTpoeHus.C pa3paboTKON MOPOLTKOBBIX MATEPUATIOB
C HAHOPa3MEPHBIMHM YaCTHIIAMHU CTaJl0 BO3MOXKHO CO3JJaHME CYXMX CMa30uUHBIX Ma-TE€pPHAaJIOB,
TBEPAOCMA304HbIX MOKPBITUN, KapaHaamedl TBepaoil cma3sku U T. 1. OHU 00Ja7al0T HU3KUM
KO3(QULIHUEHTOM TpEeHUs, JOCTATOYHO BBICOKUMH MAarHUTHBIMH CBOMCTBAaMH U BBICOKOH
JUCIIEPCHOCTBIO U, CIIEA0BATENbHO, IPAKTUUECKN HE OKA3bIBAIOT a0pa3MBHOIO BO3JECHCTBUS Ha
repMEeTU3UPYEMYIO JIeTanb (Baj, ITOK U jap.) [2]. MarHUTOMOPOIIKOBEIE CYXHE CMa3KH MOTYT
OBITH yZep)KaHbl B padO4YeM 3a30pe MarHUTHBIM TIOJIEM, BBIIIOJHSS B 3TOM cilydae (DYHKITUIO
repMeTu3aTopa MarHUTHOM IICEeBIOXKHIIKOCTH. YBEIWYEHUIO S(PGEKTUBHOCTH IPOLECCOB
XOJIOMHOM W TOops—4eill 00pabOTKM METalJIOB JIaBJICHHEM CIIOCOOCTBYET NPUMEHEHHE
HAHOIIOPOUIKOB Pa3JIMYHOIO COCTaBa B IITAMIIOBOYHBIX CMa3Kax.

[Ipu npuMeHeHun AUOKCHA TUTaHA B (pacaJHON Kpacke YKPhIBUCTOCTh BO3PACTAET 10 2-
3 pa3, Ipu TOM CTOMMOCTb KpPacKH yBEJIWYMBAeTCs JHUIIb Ha 15 %, a €em3HOCOCTOMKOCTh
BO3pacTaer /10 S pa3. [I[pumeHenne HaHOTIPOIIIKOB HAa OCHOBE ITUHKA, MEIU U cepedpa B 3alIUTHON
KpacKke yBEJIMUYMBACT €€ aHTHOaKTepHallbHbIH CBOICTBA, a MPUMEHEHUE UTTPHEBBIX MOPOIIKOB
YBEJIIMYUBAET CTOMKOCTh KPAacKH K ynbTpaduoseroBsiM tydam Ha 50 %. Ilpu npoasuxeHuu Ha
MHUPOBOM PBIHOK HAHOIOPIIKM HMIPalOT OTPOMHYIO pOJIb B DJHEPreTHUKE JI1 IHPOU3BOJCTBA
TOTUIMBHBIX JIEMEHTOB U aKKyMYJISITOPOB, A/ IUTUBHBIX TEXHOIOTHSIX.

Bo3MmokHa MHTeHcH(HUKaLUs Hpoliecca CIEKaHUs MPOMBIIJIEHHBIX MOPOIIKOB IMyTeM
N00aBJIeHHUS] B KAUeCTBE AKTHUBATOPOB CIEKAHHSHAHOIOPOILIKOB AIIOMHHMS, HUKENS, XKele3a,
HUTpUZla alfoMUHMS U Ap. Benenue Bcero 0,5-5% macc HaHOMaTepuanoB B MIPOMBIIIJICHHBIE
CMECH TO3BOJIIET CHU3UTH Temmeparypy crekanus Ha 400-800 °C u cokpaTUTh €ro Bpems B
HECKOJIbKO pa3. [Ipn 3TOM NOBBIIIAIOTCS TBEPAOCTD U YAApHAs BA3KOCTb KO HEUHOM MPOIYKIUH.

Cnucok nureparypsl:
1. Mahieux M.F.//Comp/ Rend. - 1963. - V.257. - Ne5. - P. 1083.
2. bypues B.A., Kanunun H.B., Jlyunnckuii A.B. DnekTpuueckuii B3pbIB MPOBOAHUKOB U
€ro NpHUMeHEeHHue B 3JIeKTpopu3nueckux ycraHoBKax. - M.: DHeproaromuszaar, 1990. - 288 c.
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CBOMCTBO AMOP®HOTI'O YIJIEPOJA IIOJTYUYEHHOI'O U3 TA30BOM ®A3bI

Tenenni Ecxxan
Kazaxckuii HalMOHAIBHBIN YHUBEPCUTET UMEHH ajib-Dapadu
Anmarsl Pecniyonuka Kazaxcran
Hayunsiii pyxoBoautens: Tayacapos K.A

Jiia nonydyenust amopgHoro yrieposa a- C:H nnenku B ra3oBoit (haze UCONIb3yeTCs METO/
pasiioKeHus 3apsiga MOCTOSHHOrO Toka. [loaydeHHBIX ¢ MCHOJb3ys mpuMecH razoB 75%Ar +
25%CHs ycranaBiuBash KpeMHHI, aOpa3uBHasl CTalb, KBAapll HAa CTEKJISHHBIC MOJIIONKKHU
HOJYYSIFOT aMOpQHOTro yriaeposa. s ymydienus aare3uil jieHK: Ha KpeMHUBBIE WIH CTaIbHbIC
MOJIJIOKKH YCTaHABIMBAIOTCSA CJION aMOphHOro KpeMHUs B aTMoc(epe aproHa.

Kiaccudukanms ra3oB B IocTOSIHHOM Toke coctaisier ot 0,5 10 0,75 Bt/ cm 2. JlaBieHue
rasa B Kamepe XpaHeHus coctaBisuio 1,6 * 107 ITa, TemmepaTypa cospeBanns coctasisiia 100-
3500 °C, a BpeMs pa3MeIeHHs COCTaBIIsI0 30 MUHYT.

MeTooM KOMOMHAIIMOHHBIM CIIEKTp paccerBaHusi Obuin uccienoBanbl A-C: H-
000JI0YKH, KOTOpbIe OBUIM IMOJyYeHBI METOAO0M Tasudukanuu u3 razoBod (as3el. M3meHeHus
cnektpa KCP B mnenku  a-C:H MOXHO KOHTpOIMpOBaTh AJs MPOHHUKHOBEHHS BOJOPOJAA U
CTPYKTYPHOU MOAM(UKAIIMN B TEMIIEpaTypHOM Juana3one [ 1].

Crnextp CSP o6omouku a-C: H coctout u3 cBszeit sp3 u sp2 ¢ yriiepoioM ¢ 30HOM MOYTH
mmpokoro auanasona 1500 cM . D10 MOXkeT OBITh BEI3BAHO KOPPO3MOHHBIM MIIM YTIIEPOIHBIM
cnoeM u amMophHBIM TpadUTOM, HATOKEHHBIM CpPEAM BEPXHHUX KIIACTEPOB, W SBISETCS
XapakTepucTukord amopduoi tueHkn a-C: H. DToT mpouecc mpojuieBaeTcs € y4acTBHEM
amopdHoro Bojopona mpu Huskoi Temmepatype 350C. Ilpu Temneparype Bwime 450 C
IPOUCXOAUT AP Py3usi BOAOPOJAa U HAYMHACTHCS Mpoliecc rpagurusammii [2].

YeroitunBocTh k 06onoukam a-C: H u xumuueckoii cTpykrype kosnebnerca ot 10* o
101 Om cm. KommuectBo cBsizeii sp2 m sp3 B 000J104Ke, KOTOPOE BIMAET HAa COOCTBEHHOE
COIIPOTHUBIIEHUE OOOJIOUKH, SBISETCS yciaoBueM pocta obonouku a-C: H. a-C: H. YnenbHoe
Conporusienue obonouku H ymenbuiaercst npu xoHueHtpamuu sp2. Ecnu nmpeobiagaer sp2-
CBs3b B amopdHOU MaTpuie, oHa crneunuduyHa s rpaduta, a odomouka a-C: H sBusercs
noynpoBoHUKOM. Ecim sp3-cBsi3p siBisieTcs TMpeoOsagaronieii, MpoOHUIIaeMOCTh aMOP(GHOTO
YIIAEPOAHOTO MUANEeKTpruKa. DUKCUPOBAHHOE COOTHOIICHHE B CBSI3KaX Sp2 U Sp3 MPOBOJUMOCTH
aJIMa30Cco/IepKallluX YTIEPOAHBIX BOJOKOH AaHAJOTMYHA IMOJIYPOBOJHUKOBOMY MaTepuaty.
3anpernieHHas 001acTh U3yYEHHBIX JIMCTOB HAXOUTCS B mpenaenax ot 1,75 no 2,2 3B.

HccnenoBana 3aBUCMMOCTh TPOBOAMMOCTH MpoBojHuKa a-C: H ot Temneparypsl ciBura.
Bennunna nmpoBoaumoctu obonouku a-C: H onpenensnack mpu KOMHaTHOM Temriepatype oT 10-
10-10° 0 10°-10° OMm - em? ¢ m3MeHeHNEM TeMmepaTyphl TTOKPHITHS.

Jutepatypsl

1 O.10. Ilpuxoasko H.K. ManabaeB K. layrxan Onrtuueckue U CTpyKTypHBIE CBOMCTBA IJIEHOK
a-Si:C:H //«AxkrtyanbHble ipo0IeMbl coBpeMeHHON (u3ukm» 15-16 mapra 2013r. Anmartsl, CTp.
131

2 Konmmna E.A, «AMOp(HBII THIPOTeHN3NPOBAHHBIN YTIIEPO.I M €r0 IPUMEHEHHE B
ONTUYECKUX YCTpoicTBax», 91 crp, 2010 r
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3AIIUTA IOBEPXHOCTH HUKEJIS OT TEMIIEPATYPHOM KOPPO3UH C
IHOMOIbIO MAJTOCJIOUHBIX I'PA®PEHOBBIX HAHOCTPYKTYP

M.A. Tynerenosa*, 'T K. Kyausim6exos, H.P. I'yceitnos, 'A.M. Unbun

'Kazaxcknii HanpoHanbHeIi YHHBepcHTeT UM. anb-Papadu, OU3NKO-TeXHUUECKUi
dakynbrer, 050040, np. anp-Dapadu, 71, Anmarsl, Kazaxcran
*E-mail: malika.tulegenova@bk.ru

Hayunblii pykoBoautens: 1.¢.-M.H., npodeccop Unbun A.M.

Tem BpeMeHeM, IOKa paszjIuyHble TPYIIIbl YYEHBIX U HCCIENOBATENIEd CO BCEro MHpa
U3y4yaroT TpadeH U ero cBoicTBa, 00J1IaCTh NPUMEHEHHUS ITOI0 HOBOTO CBEPXTOHKOI'O MaTepualia
CTaHOBUTCA BCE IIMpPE OJIaroapsi CBOMM YHUKAJIbHBIM (PU3NYECKUM M MEXaHUYECKHM CBOMCTBAM
[1,2]. [loTeHuMaNbHBIM IPUMEHEHUEM IpadeHa ABISIOTCS TPAH3UCTOPbI, KOMIIBIOTEPHBIE YMIIbI,
CyIepKOHACHCATOPHI U Jip. HepaBHUe MccnenoBanus Mmoka3aid, 4To rpad)eH MOXKET CIYKUTh B
KauecTBe OYCHb I(P(PEKTUBHOTO AaHTHKOPPO3HMOHHOTO MOKPBITHS [3-5].

OnHUM K3 HEMaJOBaXHbBIX NMPOOJIEM HAyKHM U TEXHUKH SIBJISETCS 3alllUTa MAaTEpHalIOB U
u3genuil oT HeOnaromnpusTHBIX (DAKTOpOB BHEIIHEH cpelbl (ra3bl, >KUAKOCTH, OKHCIUTENH,
MeXaHUYeCKue Bo3JIeHCTBHA). ['padheH COCTOUT U3 YIIepOIHOTO CIIOS TONIIUHON BCETO B OJUH
aTOM U SIBJISIETCS CaMbIM TOHKHM M IPOYHBIM W3 M3BECTHBIX MaTepHuaioB. MiMeHHO Ouaromaps
CBOCH CTpyKType TpadeH mpeacTaBisieT 0COObId HHTEPEC B KAYECTBE 3AIMUTHOTO MMOKPHITHS OT
KOPPO3HUU METaJJIOB.

B xone nanHol pa®oThl OBLIM MPOBEAECHBI UCCIEAOBAHUS CTENEHU 3allUThl TIOBEPXHOCTH
HUKeNd OT TemmeparypHoil koppo3uu. llepen mnpoBeneHHEM 3SKCIIEPUMEHTOB HHUKEJIEBbIE
MOJJIOKKH OB OYMIIEHBI OT’)KUTOM B BaKyyMHOM cpenie. Ilocne npeaBapuTenbHO OUUCTKY Ha
IIOBEPXHOCTU HUKEJsl ObUIM BbIPAIIEHbl MajloCJIOWHbIE TIpadeHOBbIE HAHOCTPYKTYpbIL. Jlis
MOJYYCHUsT MAaJIOCTIONWHBIX T'padeHOBBIX HAHOCTPYKTYp OBUI BBIOPaH METOJ XHMHUYECKOTO
ocaxxaenus u3 razoBoit gpazel (CVD) npu t=1000°C B Teuenue 10 Munyt. OKHCICHHE HUKENEBBIX
MO/IJIOKEK MPOBOAMIIOCH ITYTEM TEPMHUYECKOTO OTKHUTA MPU pa3InyHbIX Temmneparypax (t=3000C,
4000C, 5000C) B Teuenue 10 MuHyT. OCHOBHBIM METOJIOM JJISl UCCIIEOBAHUS KOJIMYECTBEHHOTIO
coctaBa 00pa3l0B Ha HAaJMYKME B HEM KHUCIOpoAa OblI MoJo0paH METO/ SHEProuCIepCHOHHON
cnektpockonuu (31C). 9/1C 06pa3uoB nokasan BEICOKYO 3PGEKTUBHOCTh 3aLIUTHOTO JeHCTBUS
MaJoCIOHOTO TpadeHa OT OKUCIICHUSI HUKEIs B aTMOoc(depe Bo3ayxa.

[Tony4yeHnHble 0Opa3ibl ObUIM HCCIIEAOBAaHbl CKAHUPYIOIUM 3JIEKTPOHHBIM MHUKPOCKOIIOM,
ONTHYECKUM MHUKPOCKOIIOM M PaMaHOBCKOW CIIEKTPOCKOIMEN.
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YBEJIMYEHUE OTHOIEHUSA CUT'HAJI-IIYM TP HAKOIIVIEHUA
CHUI'HAJIA BJOJIb CIIEKTPA

A.I/I.q)enochOBal*Z, I'pymeBckas E.AZ, E.A. I[MI/ITpI/IeBal, U.A. Jlebenes?,
I0.A. Psoukun®, A.T. Temupanues?
ldusnko-rexunyeckuit maCTHTYT, Satbaev University, Anvarel, Kazaxcran
?Kaszaxckuii Hanuonansnblil ynusepcuter umenu Anb-®apadu, Anmarsl, Kazaxcran

MeTtoJ1 371€KTpOHHOT0 TapaMarHuTHOro pe3zoHanca (OI1P) HaxonuT muMpokoe NpUMeHeHue
OpY U3YyYEHUHM NapaMarHUTHBIX CBOWCTB HAHOCTPYKTYPHUPOBAHHBIX MaTepHajoB B (U3UKE,
XUMHHU, OMOJIOTUU U B JPYTrUX OO0JACTSIX HAYKU M MPAKTHKO-TEXHUYECKUX NpWiIoKeHusx. [Ipu
9TOM CYIIECTBYET OOJIBLION sl OOBEKTOB, Ul KOTOPBIX ucciaenoBaHus MmeroqoM OIIP umeror
OTrpaHMYEHUS U3-3a MAJION KOHIIEHTPALlMU B HUX [TapaMarHUTHBIX LEHTPOB. B cBs3u ¢ 3TM BCTaer
BOIIPOC O MOBBIIIEHUHN YyBCTBUTEIBHOCTH METO/IA.

B coBpeMeHHBIX 3KCIIEpUMEHTAX ISl BBIIECICHUS CUTHAJIA U3 IIyMa UCIO0JIb3YyeTCs croco0
HakoIyieHus no BpemeHu [1]. Ha3oBeM ero ycioBHO CHOCOOOM HAaKOIJIEHHS CHUTHAJIA IO
BEPTHUKAJIH, IOCKOJIbKY CUTHAJI HAaKAIJIMBACTCS B KaX/10M KaHalle u3MeHeHUs criekTpa. CylHOCTb
3TOr0 €rocoba 3akKiIr4YaeTcsl B MPOBEJCHUU OIPEECHHOI0 YHucia WIACHTUYHBIX HU3MEpPeHUH
(mOCTOSHHBIA KOA(PPHUIUCHT YCHUIICHHUS] PErHCTPUPYIOLICH YacTH CIIEKTPOMETpPa, OJMHAKOBOM
YPOBHE MOIIHOCTH CBEPXBBICOKOM YAacTOThl M AaMIUIUTY/AE BBICOKOYACTOTHOW MOIYJISILIUU
MarHuTHOTO II0JI1) OAHOTO M TOTO € CHEKTpa. 3aTeM IOJIydaeMble I0CJIEJ0BaTEIIbHOCTU
CIEKTPOB CKJIAJbIBAIOTCSA, CHUTHAJIBl NPU 3TOM CYMMHPYIOTCS, a IIyM BCIEJCTBHE CBOEH
Xa0THYHOW TPHUPOJBI YaCTUYHO ycpenHsieTcs. B ciaydae 6enoro mryma mpu 3TOM MPOUCXOAUT
yBeJIM4eHHe OTHOIIEHHS CUTHAI/IIyM B N°° pas, rae N — 4uCiIo 3amuceii B MASHTUYHBIX YCIOBHAX
UCXOJIHOTO CIEKTpA.

Takum o6pa3zom, yem OoJiblllee YHUCIIO 3alUCEeH CIEeKTpa MPOU3BOAUTCS, T.€. yeM OoJIblIe
BPEMEHHU YXOJUT HAa W3MEPEHHUE, TeM BBIIIE OTHOIICHHE CUTHAN/IIyM. [losTOMy B Tex ciydasx,
KOTJJa HEOOXOJMMO IPOBEJIEHHE SKCIIPECCHBIX U3MEPEHUH, @ HCXOJHOE OTHOLIEHUE CUTHAN/IIIYM
Mayio, Croco0 YBETUYEHMsI OTHOILIEHHS] CUTHAJI/IIyM C TOMOINBIO HAKOIUIEHHS CIEKTPOB IO
BpPEMEHU CTaHOBUTCS Manod((eKTUBHBIM.B 3T0ii CBsI3M HamMK ObUT MPEATIOKEH U ONPOOOBaH Ha
MO/JIeJIbHBIX 00pa3iiax HOBbIN cIOCO0 yBEIMYEHHs UyBCTBUTEIBLHOCTH criekTpoMerpa DI1P.

CymHOCTh mpeayiaraeMoro HamMH IOAXO0Ja 3aKII0YacTCsl B COYETAHUU JIBYX ICHCTBHM:
HAaKOIJICHHE OTKJIOHEHUH OT CpPEJHEro 3HAa4eHUs CIEKTpa BAOIb CHEKTpa (TOpU30HTAIBHOE
HaKOIJICHWE) M YCPEIAHEHHE CIEeKTpa MO BpeMEHHU (BepTHKalbHOE HakoruieHue). Ilpu stom
CUTHAJIbl HAKAIUIMBAIOTCS KaK 110 TOPU30HTANIM, TaK U 110 BEPTUKAJIM, a IIyM, BCIEJICTBUE CBOEH
XaO0TUYHOU IPUPOABI, YACTUYHO YCPEAHIETCS KaK IPY FTOPU30HTAILHOM, TaK U IIPY BEPTUKAIbHOM
HaKOTIeHNH. [Ipy 9TOM MPOMCXOMT yBeIHdeHNe OTHOImeH s curHan/myM B N®°S /| pas, rae S
— IUIOIIAJb NIOJl KPUBOM CUTHAJIA, a

| Zk:i K _i\2@HD
ik k

rae k - mosHOe YMCI0 KaHAJOB HAKOIUICHHWS CHeKTpa, H- mokasarenb CKOppeTupOBaHHOCTH
(uanexc Xepcra). B cmyuae 6enoro mryma H = 0.5 [2].

Takum 006pa3om, 3TOT MOAX0/ 00ecIeunBaeT yMEHBIIICHUE 3aTPaT BpEMEHH Ha HAKOTIJICHUE
CIEKTpa Ui TONy4yeHUs: TpeOyeMOoro OTHOIICHHS CUTHAI/IyM B (S/ )2 pa3 Mo CpaBHEHHIO CO
CTaH/IAPTHOW METOJIMKON HAKOTUIEHUS 110 BPEMEHHU.
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MHHOJYYEHUA HAHOBOJIOKOH METOJIOM SJIEKTPOCITMHHUHI A
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HuTepec kK HAHOBOJIOKHAM BBI3BAaH T€M, YTO MEXaHUYECKHE CBOMCTBA MaTEpHAaliOB, TaKHe
KaK Ipejiel MPOYHOCTH, NMPOYHOCTh HA pa3pbiB, HA M3rMO U Ha C)KAaTHE, MOIYJIU YIPYTOCTH
BO3PACTalOT MPU YMEHBIIEHUU AUAMETPa BOJOKOH U JOCTUTAIOT TEOPETHUYECKOTO Mpesena Mmpu
JOCTUKEHUU HAHOYpPOBHS. DJTO CBSI3aHO, C OJHOM CTOPOHBI, CO CHUXEHHEM KOHILIEHTpalUu
MPOTSKEHHBIX JC(PEKTOB B HAHOBOJIOKHE, & C JIPYrOol CTOPOHBI, C M3MEHEHUEM (PU3MUECKUX
CBOWCTB CaMoOro marepuaja HAaHOBOJOKHAa 3a CYET BKJIaJa IOBEPXHOCTH. ITOT 3(¢eKT
CIOpaBeIIMB JUIs JIIOOBIX HAaHOMAaTepHalioB, IMOCKOIBKY IOBEPXHOCTh JIIOOOro Marepuana
npescTaBisieT co0oil 0co0oe ABYMEPHO YNOPSIIOUEHHOE cOCTOsiHUE. B ciyyae e mosmMepHbIX
HAHOBOJIOKOH pa3MepHbIid 3((HEeKT MOKET MPOSIBIATHCS U B 00bEMHBIX CBOWCTBAX B pe3yJbTaTe
JIOTIOJIHUTEIBHOTO  B3aUMOJICHCTBUSL MEXKAY MOJIEKYJIaMHU [OJIMMEpA, BBI3BAHHOIO MX
OpHEHTAaIlMeH, Kor/ia JuaMeTpa BOJIOKHA CTAHOBUTCS COMIOCTABUM C ATUHOM MOJIEKYJIBI.

CymecTBYIOT pa3inyHble METOIbI (POPMHUPOBAHUS HAHOBOJIOKOH, OJIHAKO JIF000H mporiecce
MOJIyYEHUs! BOJIOKOH BKJIIOYAET TP 00s3aTENbHBIX CTAJANU: TIEPEBOJ MaTepuaia B BA3KOTEKydee
cocrosiHue, (OpPMUpPOBaHHE | OTBepxkaAcHHE [l]. Bs3koTekydyee COCTOSHHE OIMpeaeIseT
CIIOCOOHOCTh MaTepuaja K BOJOKHOOOPA30BaHUIO U XapaKTePU3YeTCs OMpelleICHHBIMU
3HAYCHUSMHU BSI3KOCTH U MOBEPXHOCTHOTO HaTsDKEeHUS. CIOCOOHOCTh K BOJIOKHOOOPAa30BAHUIO
MPOSBIISIIOT PACTBOPHI MIIM paciliaBbl MoJUMepoB U cmol [2, 3]. B merogax ¢opmupoBaHus
BOJIOKOH 3HAYEHHUS BSI3KOCTH M MIOBEPXHOCTHOI'O HATSDKEHUS 3TUX MAaTEPHAJIOB BapbUPYIOTCSI 110-
pazHOMY: 3a cuUeT H3MEHEHHUs TemmepaTypsl (mpu ¢GOPMUPOBAHUU TEPMOILIACTOB), WU
KOHIIEHTpanuu (pu  (OPMUPOBAHUU PACTBOPOB TMOJMMEPOB WU CMOJI), WJIM BBEIACHUEM
MIOBEPXHOCTHO aKTUBHBIX BeniecTB. COOTBETCTBEHHO MPOBOJIUTCS M MIPOLECC OTBEPIKIACHUS: WU
3a CUET OXJIAXJCHUS HMIKE TEMIIepaTypbl CTEKJIOBaHMs MOJUMEpPA, WM 3a CUET YAaJeHUs
pactBopuTens (yTeM ero ucrnapeHus win 3amenieHus) [4]. IlepcrnekTUBHBIM HaNpaBlIEHUEM B
00JaCcTH HAHOTEXHOJIOTHH ABJISETCS TEXHOJOTHUS JIEKTPOCIMHUHIA HAHOBOJIOKOH M3 PacTBOPOB
nosuMepoB. IlosydeHHBIE 1O ATOM TEXHOJIOTMHM HAaHOBOJIOKHA OTJIMYAIOTCA CBEPX Pa3BUTOMN
CTPYKTYPOU M IIOPUCTOCTHIO.

OnHUM M3 METOJIOB IOJYyYEHHMs HAHOBOJIOKOH SIBJISETCS (OPMHPOBAHUE BOJIOKOH W3
pPacTBOPOB MOJIMMEPOB IO JAEHCTBHEM AJIEKTPOCTATUYECKOTO Mosisl. JlaHHbBII METO/ coueTaeT B
ce0e anmaparypHyo MpOCTOTY, BEICOKYIO IPOM3BOIUTENLHOCTh M MACIITAOMPyEMOCTh Ipoliecca
OT 7a00paTOPHOI YCTAaHOBKH /10 3JIEMEHTOB ITPOMBIIIJIEHHOTO KOHBEHepa.
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AHOJITHI ATIOMUHUIA OKCUJI HET'I3IHJIE MEMBPAHAJIBI
MATEPUAJIIAPADI AJTY ’KOoHE OJIAPJABIH KACUETTEPIH 3EPTTEY

Yunarmzosa. b.M., Anmricitaesa b.E., Kanko3osa XK. K.
balzhan.chingizova@yandex.kz

AHOATHI  AJTIOMUHUN OKCUJI HeTi3iHAeri MemOpaHalbl MaTepuaniapra JIereH
KbI3BIFYIIBUIBIK COHFbI OH JKbUIJBIKTA FBIJIBIM JKOHE TEXHUKAHBIH 3aMaHayd OOJIBICBIH/IA OCHI
MaTepHaJIbIH TePCIEKTHBTI KOJAAHBUTYBIMEH OaillaHBICTHI ©Cy/Ae. AHOJTHI KEYSKTI alFOMUHUI
OKCHJIl KYpBUIFBLIAp »acaysa, MHUKPO- *OHE HAHOXJIEKTPOHMKAJa, MHTErPaJJbIK OINTHKAAA,
CEHCOpUKaJa XKoHe OMOMETUIIMHAA: HYKTeJIep, HAHOXKIMIIeNnep, HAaHOTYTIKIIeNep any/aa maoioH
pETiHIe; HAHOPEAKTONap, CYHWEeK WMIUIAHTAHThbl, TIa3CEJIeKTUBTI MeMOpaHa, CBETOAMON,
BUIFAIIIBUTBIK JATYUKTEP, MUKPOPEAKTOP PETiH/e KOIaHbuiaas [1].

HanokeyekTi okcuaTi MeMOpaHaIapbl aly YIIiH €H MEPCIeKTUBTI MaTepual — aJlOMUHHMA
OoybIn TaOBLIANBI. AHOIATHl ATIOMHHUN OKCHII Oipereil HaHOONIIEMIl KEyeKTi - YSIIBIKTHI
KYPBUIBIMFA, JXOFAapbl MEXaHHMKAJBIK OCpIKTIKKe, Oiperedl IHUAJIEKTPIIK JKOHE ONTHKAJIBIK
Kacuerrepre ue [1-2].

AHOITHI aJIFOMUHUM OKCHUJ1 Heri3iHae MeMOpaHaibl MaTepuangapsl ajlyablH KapanaibiM
TEXHOJIOTHSUIBIK  JkKoHE 9((EKTHUBTI oM1ici — 3IEKTPOXUMISUIBIK aHOATAY. DJIEKTPOXHMHUSIIBIK
aHOATAy OMAICIHJE KEyeKTI KaObIKIIalap[sl ailyJa KOJJAHbUIATBIH 3JIEKTPOJIUTTEP pETiHJE
KBIIIKBUIAApABIH (KYKipT, OpTodochop, KBIMBI3ABIK KBIIIKBLUT) CyJaFbl €piTIHIICI KOJTaHBLIIbL.

Anoaray keszinge 99,9% TtazanbikTarbl amoMUHMNA (onbraceiHa moiupoBka 550 °C
TEMIIepaTypaja KachITy apKbUIbI Kacallbl. DKCIIEPUMEHT OapbhIChIHA AaHOATHI KaOBIKIIAIAP IBIH
MOpP(DONOTHSIIBIK ~ TapaMeTpiiepl  (OKCUATI YSMIBIKTHIH — ©JIIeMi, KeyeK JIuamerpi, Keyek
KaJIBIHABIFEL,  Oapbepiiik  KaOaTTBIH  KaJBIHJABIFBI)  OJIGKTPOJIMT  TaOWFAThIHA,  OHBIH
KOHIIGHTPALUsAChIHA, TEMIIEpaTypachlHa >KOHE aHOIThl TOK THIFBI3JbIFbIHA TOYENJI EKeHJIrl
aHBIKTANIBL. AHOATAyABbIH 1-m1i  caThiChiHIA KaOBIKIma MOP(OIOTHUACBIHBIH JKOHE TOK
THIFBI3ABIFBIHBIH Y31icci3 e3repyi kypai. I[lporecc G6acbiHAa TOK THIFBI3ABIFEI a3aiifibl, KeHiH
JIOKaJ/Ibl MaKCUMyMFa JIeHiH JKOFapbUIal, KeWiHHEH TypakTaHAbl. TOK THIFBI3ABIFBIHBIH TYCYi
AQHOJTHI KaOBIKIIAHBIH KEYeKTI KaOaThIHBIH Taiia O0dyblH KepceTedi. l-mii caTbliaH KeliH
ATIOMUHUM OeTiHAe KaJblITacKaH Oapbepilik KaldaTThl anbin Tactay mpoueci 70-80 °C
temneparypaga 1 carar xypriziai. ConaH KeiiH yariiepAi Ta3a cCyMeH IIaiibln, KaiTaaaH
AQHOJATAYBIH 2-1111 CATHICHI ICKE aChIPBUIJIBI.

Toxipube HOTHKECIHIE aHOJTay MPOLECIHIH YaKbIThl ©6CKEH CailblH KeyeKTepJiH TYNTepi
TOJIBIFBIMEH AlIBIIATBIHBI AHBIKTAJ/Ibl. OpOip aHO/ATAy MPOLIECIHIH TapaMeTPiH ©3repTKEH cailblH
coliKeciHIle KeyeKTepJiH Heri3iri mapamerpiepi (Keyek IuaMeTpi >KOHE KEyeK OpTabIKTaphbl
apachlHJarbl  KaIIBIKTHIK, MeMOpaHalap/blH KaJbIHJABIFbI) e3repeTiHi Oalkanasl. Mpblicasl,
KbIMBI3/IBIK KBIIIKbUIa Oenme Temreparypachiaa 20 mMuHyT neH 50 MMHYT apaibiFbIHIA
JKYPri3UIT€H aHOJTAy IPOLECIHAE KBIMBI3JBIK KBIIIKbUI AJIEKTposUTIHAE anblHFaH AKAO
HETI31HJer KaObIKIIamap/blH AaHOJATAy IPOLECIHIH YaKbIThl OCKEH CailblH KeyeK HAaKThl
KaJIBIITACKII, KEYEK KAIBIHJBIFBI YIIFAsIbl. AJT KEYEeK OPTAIBIKTAPBI aPAChIHIAFHI apa KaIIbIKTHIK
IPOIIECC YaKbIThl OCKEH CallbIH KeMU, ce0eb1 KeyeKTep ThIFbI3 OpHAIacabl.

Konnansuiran oneduerrep

1. ®unsxk M.M. IlneHkn aHOIHOTO OKCHJA QIIOMUHUS B TEXHOJOTMH MHUKPO— U
HAHOYJIEKTPOHHBIX YycTpoicTB //Tpynbl Bcepoccuiickass Hay4HO-TEXHHUYECKOH KOH(DepeHIHH,
Openoypr, OI'Y /—2012. — C. 376 — 380.

2. Sulka, G. D. Highly Ordered Anodic Porous Alumina Formation by Self-Organized
Anodizing / Nanostructured Materials in Electrochemistry/ Edited by Ali Eftekhari. — Weinheim.
: WILEY -VCH, 2008. — P.1 - 116.

232



HCCJEIOBAHUE MACCUBAIIUU MTOBEPXHOCTHBIX COCTOSAHUI
MOHOKPUCTAJVIMYECKOI'O KPEMHHUSA B 'ETEPOCTPYKTYPAX CO
BCTPOEHHbBIM TOHKUM AMOP®HbIM CJIOEM
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Ha mnepBoM »Tanme pa®oThl METOJOM KOMIIBIOTEPHOIO MOJEIUPOBAHUS MPOU3BOJAUTCS
ONTUMM3AIMS TOJIIMHBI BCTPOCHHOIO CJOS aMOpPpHOrO0 KPEeMHHsSI COOCTBEHHOIO THIIA
IIPOBOAMMOCTH B TIETEPONEPEXOJHOM KPEMHHEBOM COJIHEYHOM »3JjieMeHTe CTpykTypel HIT.
Mogaenb doTodneMeHTa ObUTa ONTUMU3MPOBAHA MPU MOMOITM MporpaMMmHoro nakera AFORS-
HET. IlporpaMMHBIii TaKeT MpeHA3HAYCH JIJIT MOJICTUPOBAHUS T€TEPOIEPEXOIHBIX COTHEUHBIX
3JIEMEHTOB Ha 0a3e KpUCTaNIMYeCKOro 1 aMOp(HOro KpeMHUs, U BKIIIOUAeT B ce0s1 0a3y NaHHBIX
napamMeTpoB 3THX MarepuaioB. [logpoOusrii mpuHun padotsl nporpammuoro nakera AFORS-
HET ommcan B pa6ore [1]. [ToMumo uncieHHOTO pacyéTa ObUIM BHIPAIICHBI peaabHbIE 00pa3IlbI
(OTORJIEMEHTOB U MPOU3BEACHA UX ONTUMHU3ALMS 1O TOJIIMHE BCTPOECHHOI'O CJIOS COOCTBEHHOM
MPOBOAMMOCTH OMNBITHBIM TyTéM. CpaBHEHHE TIONYyYEHHBIX MJaHHBIX C pe3ylbTaTaMu
OKCIIEPUMEHTA TMOKa3ald, YTO ONTUMAJbHOE 3HAYEHHUE OSKCIEPUMEHTAIBHOW TOJIIMHBI
amop¢Horo cnost (7 HM) HE COBMANAIOT C JAaHHBIMH 4YHcieHHoro pacuéra (1 HmM). OnHako,
JaTbHEHIITNE UCCIIeIOBAHMS TTOKA3aJIU, YTO TACCUBAIIMS TTOBEPXHOCTHBIX COCTOSIHUH Ha MOJIOKKE
KPUCTAIIMYECKOTO KPEMHHS TeM Jy4llle, YeM TOJIIIE TodmuHa amopgHoro cios. B pabore [2]
MOKA3aHO, YTO C YBEIMICHUEM TOJIIIUHBI CJIOS aMOP(HOTO KPEMHUS YBEIIMIUBACTCS BPEMsI )KH3HU
HEOCHOBHBIX HOCHUTEJIEH 3apsa.

Ha BTopom stame pabotsl meromom PECVD Ha MOHOKpHCTAIIMYECKOH KOMMEPYECKOM
MOJJIOKKH KPEMHHUS C 000MX CTOPOH OBUTH BBIPAIEHBI TUIEHKH aMOP(GHOTO KPEMHHS TOJMIIMHON
7, 30 u 50 uM. 3aTeMm, OECKOHTAKTHBIM MeT0/10M CHHTOHA Ha 3TUX CTPYKTypax ObUIO U3MEPEHO
BpeMsl KU3HU HEOCHOBHBIX HOCUTENEU 3apsjia, YTO MOATBEPIUIO KaUeCTBEHHYIO 3aBUCHMOCTD
pe3yabpTaToB pabotsl [2]. Janee oOpa3ibl ObUTH HCCIEIOBAHBI METOJIOM (DOTOTFOMUHECIICHIINH
npu KOMHATHON Temmeparype. C MOMOIIBI0 JaHHOTO METOJIa YAaJoCh MOJYYUTh 3aBUCUMOCTD
KOHIIGHTpPAllMd  HEPAaBHOBECHBIX HOCUTENEH 3apsiia OT HMHTECHCUBHOCTH  U3JIYYCHUS
dboronromMuHecieHINY. JJaHHbIe 3aBUCUMOCTH MTOKa3aJiH, YTO Ha 00pa3iiax ¢ MeHbIIeH TONIINHOMI
aMOp(pHOTO KPEMHHS WHTEHCUBHOCTb MEHBIIE, HEXENIH B 00pa3nax ¢ OOJbIIeH TONIIHMHON
amop¢Horo cios. JlaHHbIe pe3yabTaThl XOPOIIO COIIACYIOTCS C MPEAbLIYIIUMHU.

B pesynbTare 3KkCiepuMEHTOB ObLIO MOKa3aHO, 4TO B oTodneMeHTax cTpykrypsl HIT ¢
YBEIMYEHUEM  TOJIIUHBI BCTPOEHHOTO COOCTBEHHOTO closi  pacTér 3 dekTUBHOCTH
dororieMeHTa, HO A0 OMNPENeNEHHON TOYKM MakcuMyma. PocT XxapakTepucTUK 0O0YCIIOBJIEH
YBEJIMUEHUEM BPEMEHU JKU3HH HEOCHOBHBIX HOCUTENEH 3apsifa B MOMJIOKKE KPUCTAILTHUECKOTO
KpEeMHUS. DTO MOXHO OOBSICHUTH OoJiee Jydllel rmaccuBalueil MOBEPXHOCTHBIX COCTOSHUM Ha
noanoxkke kKpemuus. [lagenme sddexTuBHOCTH (HOTORNIEMEHTA TMOCHE JTOCTHKEHHUS TOYKHU
KCTpeMyMa OOBSACHSETCS TeM, YTO C YBEJIMYEHHE TOJIIMHBI pacT€T MOciel0BaTeIbHOE
COTPOTHUBIIEHUE CTPYKTYPBI, KOTOpasi C OMPEEIIEHHOTO0 MOMEHTA UMEET BKJIa/l B XapaKTePUCTUKU
dotorneMenTa O0bIle, YeM BKIAJ OT MACCUBAIIUU MOBEPXHOCTHBIX COCTOSTHUH.

Jluteparypa
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CUHTE3 HAHO- U MUKPOIIOPOLIKOB 3/IEKTPOJYTOBBIM PA3PSIIOM B
"KUJIKO CPEJIE

M. H. Cysnranrasunal, M. T.Ta6aynnunt?, X. A. A6 gynnunt, JI. B. Ucmansios?,
JI. C. Kepum6ekos?!, H. E. Axanosa®

1 HHJIOT, Ka3HY um. anp-®dapabu, r. Anmarsl
2 KazaxcraHcko-bpuTaHCKuil TEXHUUECKUM YHUBEPCUTET, I' AJIMAThI

Ha cerogusmnuii 1eHb CYIIECTBYIOT OOJIBIIOE KOJTUYECTBO METOJIOB CHHTE3a Pa3IMIHBIX
HAaHOMAaTEpHAaJIOB: Ta30-(ha3HbId METOJl OCAKICHUSI HAHOMOPOIIKOB, OCHOBAHHBIN Ha HAarpeBe U
MCIAPEHUU HaNbLIEMOro MaTepuaja, ¢ AAJbHEHIIMM OCaXJIECHUEM Ha IOIJIOKKE B IOTOKE
Hecynlero rasa [ 1], Meroa UMIysabCHO-AYTOBOTO HCTIAPEHHUs], CIOCO0 MOTYyYEHHS] HAHOTIOPOIIKOBB
BBICOKOYACTOTHOM MHAYKLIMOHHOM IUIa3MOTpPOHE [2], METOJ 3JIEKTPUYECKOrO B3pbIBA
MPOBOAHUKOB [3] ¥ T. 1. DTO 00YCIIOBIEHO pa3HOOOpa3ueM COCTaBa U CBOMCTB HAHOMATEPHAJIOB,
YTO TIO3BOJIAET PACHIMPUTh AaCCOPTUMEHT JAaHHOIO Kjlacca BEUIECTB U CO3/1aTh HOBBIE U
YHHUKaJIbHbIE 00Pa3Ibl KOMIO3UTHBIX MaTEPHAJIOB.

JyroBoil pa3psan B KUIKOU (aze sABISETCS PEHTAOCIbHBIM METOJIOM ISl MOJyYEHUS
pa3IMYHBIX HAHOCTPYKTYp. JlaHHBIA MeTOo] OoONagaeT psAaoM MPEUMYIIECTB: OH HE Tpedyer
UCTIOJIB30BaHUSI BPEAHBIX Ta30B, 00JalaeT MATKUMH TpeOOBaHUSMH IO 00OpYIOBAaHUIO,
MOCKOJNIbKY HE TpeOyeTcs BaKyyMHOTO O0OpYAOBaHMS WM Joporue jazepsl. lIpemnoxeHHbIN
METO/, WCIOJb3yeMbId B JTAaHHOH pabOTe JaeT, BO3MOKHOCTh MOJYYEHHUs 0ojee HIMpPOKOTro
CIIEKTpa MaTepHalOB IPU BapbUPOBAHUM YCIOBUSMU KX CHHTE3a. DTOT METOJ IO3BOJSET
U3MEHATh XMMHUYECKUN COCTaB, KaK 3JIEKTPOOB, TaK U CPE/Ibl, B KOTOPOU MPOBOAUTCS CUHTE3[4].

CHHTE3 HaHO- U MUKPOIIOPOIIKOB MEHOTO KYIIOPOCa OCYIIECTBIISIIN B ’TUIOBOM CIIUPTE HA
CKOHCTPYHPOBAHHOH ycTaHOBKe. Hampspkenue Mexay siekrpofamu Obuto BbiOpano 78 B.
[TomydeHHBIH pacTBOP € CaXKEBBIM MPOAYKTOM (DUIBTPOBAJICS U BBICYIIMBAJICS JIJIS AaIbHEHIIINX
HCCJIEIOBAaHUM Ha aHAIMTUYECKUX YCTaHOBKaX. Pa3Mepsrl MoJlydeHHbBIX HAaHO- U MUKPOIIOPOILIKOB
OIPEACIISAIN IPU TIOMOIIM CKAaHUPYIOLIETO JIEKTPOHHOIO MHMKPOCKOIA, PE3YJIbTAaThl MTOKA3aJIH,
YTO pa3Mepbl HAaHO- ¥ MUKPOIOPOIIKOB Bappupytorcs oT 173uM a0 1mxM. Mukpodotorpaduu
3NIeKTpOHHON MuKpockonuu (SEM) u sHeproaucrnepcuoOHHONH PEHTTEHOBCKOM CHEKTPOCKONUU
(EDS) npu nHampspkenuu 78 B, mosjydeHHbIE B 3THJIOBOM CIUPTE MOKA3aJid, YTO HAHO- H
MHUKPOHOPOLIKH UMEIOT pa3iaruHble GOpMBI ( CKOJI00Opa3HbIe U chepruecKue).
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SYNTHESIS AND CHARACTERIZATION OF FE DOPED CUGAS:2 INTERMEDIATE
BAND MATERIAL

Zhang Jing
Scientific supervisor: Shabdan Yerkin

In recent years, due to the application of semiconductors with chalcopyrite structure in the
field of science and technology, especially optoelectronics, people have attracted extensive
attention. Many compounds in the I-111-VI2 family have chalcopyrite structures such as CuGaS»
and CulnSe». At the same time, it has broad application prospects in the generation and detection
of infrared emission. The chalcopyrite-structured CuGaS, compound is a direct bandgap
semiconductor material with a high optical absorption coefficient and good stability. The bandgap
Eq is 2.43 eV, which is in accordance with the ideal bandgap width of the intermediate belt
substrate of 2.4-2.5 eV.

Designing and synthesizing CuGaS, nanomaterials is the premise and foundation of its
structure, characteristics and application research. Raw material configuration and grinding: CusS,
GaxS3, and Fe,Ss are weighed in a vacuum glove box. CuzS and Ga,Ss are weighed in a ratio of
1:1 [1]. The doping ratio of Fe accounts for 1% to 3% of the total weight of CuGaS,.Therefore,
the preparation of CuGaS> becomes very important. The main content of this article is to study the
synthesis of CuGaS, and CuGaSz:Fe materials by ball milling and further study using scanning
electron microscope (SEM), X-ray diffractometer (XRD) and UV-visible spectrophotometer (Uv-
vis). Surface Morphology, Crystal Structure and Optical Properties of CuGaS, and CuGaSz:Fe
Films.

Annealing in a vacuum atmosphere furnace, the annealing temperature is set at 500°C, 550°C
and 600°C [2]. The CuGaS: thin film and CuGaSz:Fe thin film were characterized. The surface
morphology of the film was observed by a scanning electron microscope(SEM); the crystal
structure was tested by an X-ray diffractometer with a scan rate of 10°/min, a 260 angle of 20° to
80°, a voltage of 40 kV, and a current of 50 mA [3]. Film thickness was tested with a profiler.
Finally, the optical properties of the film were measured using an ultraviolet-visible
spectrophotometer. The test wavelength range was between 300 nm and 1000 nm. The absorption
spectrum, reflection spectrum and transmission spectrum were comprehensively calculated to
obtain the absorption coefficient and the band gap value.

The optical absorption coefficient of the CuGaS: thin film and the CuGaSz: Fe thin film
sample prepared in this experiment reached 105 cm™, and increased with the increase of the
proportion of doped Fe. The optical band gap of the undoped film is about 2.46 eV, and the band
gap of the film sample after doping with Fe is close to 1.4 eV.

References:

1. Crystallographic and optical properties and band diagrams of CuGaS, and CuGasSs
phases in Cu-poor Cu2S—-Ga.Sz pseudo-binary system. Tsuyoshi

2. Photocatalytic Properties of Nitrogen-Doped Bi12TiO2 Synthesized by Urea Addition
Sol-Gel Method. Jiyong Wei et al. International Journal of Photoenergy. VVolume 2012
(2012), Article ID 135132, 8 pages

3. Effect of Preparation Methods on Crystallization Behavior and Tensile Strength of
Poly(vinylidene fluoride) Membranes. Jie Liu et al. Membranes 2013, 3(4), 389-405;
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MOIUPULHUPJIEHTEH BOAJIFAH NIOJUUMUATEPAIH OIITUKAJIBIK
KACHETTEPI
Baywipxan I', Habumosa K. KasHY um.ans-®apabu, r.Aamarsl
Fruteimu sxerexnrici: qokrtop PhD Mcematinosa I'.A.

[Momuumug — WTUKIOAMUATI KOHE AapOMATTHl TONTAPAAH TYPATHIH TOJUMEPIEPIIH
KapanaibiM KJIachlHa KaTaJlbl, dKOFapbl TeMIlepaTypajiapra Te3iMIl, MeXaHUKaJblK KacHeTTepl
JKOFaphl, JTUAJICKTPIIK OTIMIUINI TOMEH, JBUTYJIbIK KEHEI0 Kod(DUIMEeHTI TOMEH 3KoHE
paaualusIbIK TYPAKTHUIBIFBI )KOFapbl 00JbIn Ta0bu1aAbl. Kazipri TaHaa ONTUKATBIK OPTa PETIHIE
MOJIMMEPIIEP/IIH  KOMTETeH TYypJiepi KOJNJAHBUIAIGI, OJAPABIH IMIIHAE KEH TaparaHbl
MOJIMMETHJIMETAKpUAIaT, MOJUCTUPON, TOJTUAKPUIOHUTPUII, MOJUKapOOHAT, IOIMAMUITED,
nojudTUIIeHTepedTanaT xoHe 1.0. OcbIHIal MOTUMepIIepIiH HETi3iHAe op TYpil CHHTETUKAIBIK
GosrpIIITaphl Oap OosIFaH MaTepuangap skacanazsl [1].

[MomuumunTi amy mporeci ym KeMmeisi, apalacThIprbIlibl 0ap Koibanga sxypriziteni. 20
mMmontb OJIA (4,4'-oxcuauanuaus), 20 MMos quanruapu xkaHe 0,1 mmoib TpudenmndocdaraTs
KaTaJM3aTtop peTiHae KommaHy yimiH, epitkimre JIMAA (epitkimnr N,N'-auMeruianeramus)
epiteni . Temneparypacekl 100 °C maiinpl MOHIIIara Ko0aHbl epiTiHAICiMeH Oipre opHaTaabl Ja,
15 MuHYT imIiHIE apanacThIPBIN TYPajsl, colaH Keilin Temmneparypansl 140°C-ka aeiiin keTepimn
OCBl TemIepaTypaia KoilOaHbl Yy caraT ycraiapl. COCBIH pEeakIUsUIBIK epITIHAIHI IIBIHBI
TeCeHimKe Kyibin anaasl 1a, 200 °C TemmnepaTtypana 4 carar imiHiae KYHIipei.

Kpemuuii-opranukanslk MOIUMEpil KaObIPIIAKTBI any YINIH YII MOMBIHIBI KojbOara
epitkimti (m3onponmii ciupt — CHsCH(OH)CH3) 50 Mt mentiepinze) kysiabl. OJJA Herizinzeri
CTaHJAPTTHIK OJIIIEMIET] MTOJTMUMU KaObIpIIaKTapbIHbIH YITIepiH eHrizeni. 1:1kaTeiHackIHIA ,
20 MMosb MeJLIEpIHJE MOHOMepJepal Kysiabl. byn xarnaiina moHomepiiep petinae TOOC
(TeTpaMeTUIIOKCUCHIIaH) JKOHE IUATUIEHTIUKONb Konnaueuiaabl. byn TOOC kypambiHaa
KpeMHHH Ke3zaecedi. EpiTiHIIHI yII caraT apaibFbIHIAa MarHUTTI apajacThIPFINI KeMETiMeH
apanacTbIpa/ibl. Y akbIT asKTalFaHHaH KeliH KaObIpIIakTap OemiHin anbiHaabI 1a, onap ayana 10-
15 MuHYT apanblfblHJA IIBIHBI TOCEHIIUTIH YCTiHAE CybIThUIaAbl. OcCblIaH KeliH KaObIpIlak
KETTIPTillIKe CalnbIHbIIaAb 13, 4 carar iminge 200 °C-ka neiiH KbI3IbIPbLIa/IbI.

Kepcerinin oteipranmait, konmnerTpanusicsl 0,001-0,01 mac. % GonatbiH OOSFBINI 3aTTHIH
27-50 mxM kaneiHAbIKTaFel 400-800 HM ayMmarbiHAAa KaOBIPIIAKTHI MaTepUaIbIH OTKI3y
koadurmenti 75-77% xypaitnst na, an 0,05 mac. % ke3inaeri OosIFBIITHIH Modepi 67% TeH.
OcpiiaH IBIFATBIHBI OOSAFBIII 3aTTHIH KOHIIEHTPALUACH Oap OoiFaH Ke3Je KOpIHEeTiH 00IbIcTa
MOJIMUMUATICH CAJIBICTBIPFaHIaFbl KOMIIO3UTTIH OTKI3TIIITIK KACHETI TOMEHIEH 1, op1 OOSFBIII
3aTThIH KOHIIGHTPAIMACHIHBIH >KOFapbliaybiMeH azas Oepemi. Kommosunusgarsl OosyiH
MOJIIIepl JKaHa KaOBIPIIAIBIK MaTEPUANIBIH  QJFAIIKbl MOJUUMUITIH KACHETTEPIHEH KeM
00IMalThIHAAN TEPMUSUIIBIK XKoHE (PHU3MKA-MEXaHUKANBIK KACUETTEPiHIH CaKTaTybIMEH €CKepLUIin
TaHJaM aJblHAbI. bepiareH OOSFBIIITH MOJUUMHATI MaTPUIlaFa €HTI3TeH Ke3J1e CaabICThIPMAaIIb
JKYTBUTY CBI3BIFBIHBIH MaKCUMYMbI 690 HM OONaThIH Tap KOJAKTap.IbIH Maia 00IybIHA OKENeIl.

AJTBIHFaH HOTHIKEJIEP ATUITUKIIIBIK MTOTUUMUITIH HET131H e O0sIFaH KOMITO3UITUSIIAp IbIH
©31HIH JKOFapFbl ONTHKAIBIK KACUETTEPIMEH CUIATTANATHIH OACTaIKbl MOJTUMED CUSKTBI OPTYPIIl
JKarjainapaa KojjaHyFa OOJNaThIH JKETKUIIKTI Typlle *OFapbl MOJIIPIiK JIopexkeci 6ap Oepik
JKapBIK CY3TIIITEP/Il ATy YIIiH KOJJAHBLIATHIH NEPCIEKTUBTI MaTepHalAapMEH aiKbIH/1aTa lbl.

Konnaneuiran oneduerrep Tizimi:
1. Koron M.M., Jlaityc JI.A. Posib apoMaTndeckux MOJIMUMHUIOB B COBPEMEHHOU Hayke U

texHuke //KypH. npuki. xumuu. — 1996. — T.68. — Ne 5. — C. 822-826.
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TEXHOJIOT' U TOJYYEHUS U DJEKTPUYECKUE CBOMCTBA
AMIUKINYECKHUX ITOJIMMMU/JHBIX IIVIEHOK

A. lyken0ait
KaszHY um. anp-®apadu, HUNDTD, Anmatel, Kazaxcran
Hayunsrii pykoBoautens: npod. Ipuxoasko O.1O.

C pa3BuTHEM HAYKH U TEXHUKH MTOBBIIIAIOTCS TPEOOBAHUSI K UCIIOJIb3yEMbIM MaTepHaliaM 1
BO3HMKACT HEOOXOJMMOCTh B HCKYCCTBEHHO CHHTE3MPOBAHHBIX MaTepuaiax, TaKuX Kak
MOJIMMEpPHbIE TNIEHKU HAOPTaHUUECKON 1 HEOPraHUYEeCKOW OCHOBE.

Lenbto maHHOW paboOTBl 3aKio4ajgach B OTPA0OTKM TEXHOJOTUU  TIONYYEHHS
AMUIHUKIAYECKUX TTOJMUMUTHBIX TIEHOK U UCCIIE0BAHUU UX AIEKTPUUYECKUX CBONCTB.

Cunre3 nomuumuaa Ha ocHoBe OJIA mpousBoauTcs B cHelUalbHON Kosle, nMerolei
Memanky. 20 mmonb OJJA w 20 mMMoONIb JUAHTHApPUIA MaJIEMHOBOM KHCIOTHI B KayecTBE
KaTakJM3aropa pacTBOpsAOT B pacTBoputene JImaa. Kombouky ¢ HMCXOIHBIM pPAacTBOPOM
MOMEIIAIOT B MacisHyto 6aHto ¢ Temnepatypoit 100° C u B TeueHuu 15 MUHYT pa3MelIuBaroT Ipu
temneparype ot 80 nol40 °C, 3atem BBIIEPKHBAIOT B TeUeHUM Tpex yacos. [locie sToro
PEaKIIMOHHBIN PACTBOP OTIMBAIOT HA CTEKIISTHHYIO MOUI0XKKY U pu Temmeparype 200 © oTKurarot
B TeueHUM 4-8 wyacoB. [l mosiyueHus KpPEeMHUMOPraHUYECKOW IOJIMMEpPHOM IUIEHKH B
CHEIHUAIbHYIO KOJIOY 3aJIMBAIOT PACTBOPUTENb U 00aBISAIOT 3-4 MOJIOCKHU TOJTUUMUIHON IIICHKU.
Hanusatror MmoHOoMepbl B cooTHomieHuu 1:1 B xommyectBe 20 mMuyumMmonb. B nanHOM ciyuae
MoHoMepamu BbicTynatoT TOOC M AMSTUIEH TIUKONb. 3aTeM pa3MENIMBAIOT MarHUTHOU
MEIIAJIKON B TeueHue Tpex yacoB. [1o ucredeHnn 3Toro BpeMeHu U3BJIEKAETCs IUIEHKaKu CYILNUTCS
Ha CTEKJITHHOM moasiokke Ha Bo3ayxe 10-15 munyt. [locne sToro niaeHka noMmemniaercs B edb Ha
4-8 yacos.

Jns  crabunM3anuu  CTPYKTYpbl M CBOWCTB CBEXKENPUIOTOBIICHHBIE IUICHKH MeEpen
U3MEPEHUSIMHU OTXKUTAIIUCH MIPH TeMIlepaType, OJU3KON K TeMIepaType pa3MArdeHus, B TeUeHHe
30 MUHYT.

N3ydenue anekTpuyecKux CBOMCTB IMPOBOAMIIOCH MO cieayrouie Mmeronuke. M3mepsiiack
TEMIEPATypHasi 3aBHUCHUMOCTb IIOBEPXHOCTHOI'O  CONPOTHUBIIEHUS CBEXEIPUTOTOBIEHHBIX
o0pa3loB HpH MOCTOSIHHOM HampspkeHun 250 B. 3atem ans crabwimszaliiv CTPYKTYpbI
npoBoamiics OTKUT mpu Temmeparype 160°C B Teuenuu 30 MHUHYT, MOCIE KOTOPOTO BHOBb
U3Mepsiach TEeMIlepaTypHasi 3aBUCUMOCTb. YCTaHOBJIEHO, YTO TEMIIEpaTypHbIE 3aBUCHMOCTHU
IIPOBOAMMOCTH 3TUX IUIEHOK UMEIOT BHUJ, XapaKTEPHBIM Ul MOJYNIPOBOJHUKOBBIX MaTepHaIOB.
OmnpeneneHbl OCHOBHBIE TOJYMPOBOAHUKOBBIE IMapaMeTphl MOJIMUMHIHBIX M TOJIMMEPHBIX
IUICHOK: 3HAY€HHE MPOBOJUMOCTH Ox IPU KOMHATHOM TemrmepaType, JHEprusl aKTHUBALUU
IPOBOAUMOCTH Es U IPEIPKCIIOHEHIIMATIBHBIA MHOKUTEND C.

J171st MONMMUMUTHBIX TJICHOK 9TH 3HAYEHUS COCTaBIAOT: Es(oxi) = 1.00 3B, Es(narp) = 0.89
3B, C(oxm) = 9.34-10* (Om-cm)?, C(narp) = 2.84-10% (Om-cm)?, ow(oxm) = 2.31:10722 (Om-em)?,
ox(Harp) = 4.73-10"12 (Om-cm) .

JUis moaMMEpHBIX IUIEHOK ObUTM MOJMydYeHbl ciiefyrouie 3HadeHus: Es(oxn) = 0,83 3B,
Eo(narp) = 0.85 3B, C(oxn) = 1.16:10° (Om-cm)?, C(uarp) = 1.40-10% (Om-cm)?, ow(oxn) =
1.59-10* (Om-cm) 2, o(marp) = 8.20-10712 (Om-cm) ™.
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HAHOKYPBIJIBIMBIK )KABBIH/IbICbHI )KOHE JEMII®EPJIEY LI
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2 PhD, On-®apabu ateiaaars Kaszak yuTTsIk yausepcureTi (Anmarter), gulzia.burshukova@kaznu.kz
% ara OKBITYIIEI, A3aMaTTHIK ABHAIHS AKaAEMHUACH (AIMAaTh)

CorbuTbICY Ke3iHZeTiI HIyIAsl OOCEHACTYMIH THIMAI 9micTepiHiH Oipi - HAHOKYPBUIBIMIBIK
KaOBIHABICH Oap AemIidepeyin KOphITHaIapabl jkacay KoHe KOJIAaHy OOJBIN TaObUIaabl. 3epTTey
obobekTinepi petinae 50J1, 55J1, 70J1 cranaapTThl 60martap anbinabl. XKone ne xpommen (0,3-1,58%),
aukeiabMeH (0,9-1,0%), nepuitmen (0,02-0,08%), mantanmen (0,037-0,05%) neripieHin, >kaHagaH
OankpIThUIBIT MbIFapbuFan BI'A-1, BI'A-2 sxone BI'A-3 OomaTTaphl kKoHE HaHOKYPBUTBIMIIBIK
»abbiHabUTaph! xKacanbsiabin gaisinganrad SOJI(HC) nen BI'A-3 (HC) Gonattaps! anbiHabL.

3eprTey OaphIChIHIA HAHOKYPBUIBIMJIBIK JKAOBIHJBIHBI TalajaHFaHFa JACHIHTI JKOHE OHBI
caJlFaHHaH KeiiHr1 6oJaTTapablH AbIObIC JKOHE AIpLT WIbIFapy KabiieTi KapacThIpbulabl. [IBIOBIC KoHE
JIpis MIbIFapy KaOUIeTTepiH aHBIKTAY YLIIH IUIACTHHAJBIK JKOHE KYOBIPIbI YATLIEPIiH aKyCTUKAJIBIK
JKOHE BUOpAIMSIIBIK KACHETTEPIH KEUICHII 3epTTeyre apHaJFaH KypbUTFbl TaHaanabl. COKKbIIaH
MIBIKKAH JTBIOBICTBIK UMITYJIBCTI €CTE CaKTaUThIH KaOuIeTi 0ap ocumiutorpadThiH KOMETIMEH TipKeiK.
TipKeJlreH CUTHAIBI CypeTKe TYCIpiM, JJorapuMIiK TeKPEMEHT, IBIOBICTHIH O9CEHICY KbLIIAMIBIFbI
CHSAKTBI Aemriepieyin KacuerTepiH asbIKTanslk [1]. KopbITnamapablH aKyCTHKAaJbIK JKOHE
nemndepieyi KacueTTepiHe HAHOKYPBUIBIMIBIK KaOBIHABUIAPABIH ocepiH Oaranay OoibIHIIA
skcnepuMenTTepai oTki3y yuiin HHB-6.6-M3 (Ti-Al-N >xyiiecinid HeriziHae) KOHABIPFBICH TaHIaIl
anbiHabl.  KOHABIpFBIFA 3€pPTTENIN OTBIPFAH METAUI MaTepHalaplblH YJTUIEPIH OpHATY
OyJIaHABIPFBILI TICH HOHIAP/IBIH KO3ICPIHEH OHTAMIIBI apa KAIIBIKTHIKTA OPHAIACTHIPY/IbI KAMTaMaChI3
eTy MaKcaThIHIA icke ackipblmael. Kamepanare Bakyym 1073- 10[1a xerTi. Aproums oprana 25-35
MHUHYTTBIH 1IIIHJE KOCBIMILIA Ta3apTy ICKE achIpbUIbIN OTHIpAbL. Tepmusuiblk enuey (650-7500C
KBI3JIBIPY) aAr€3HUsIHbI KOFApbUIATY YIIiH iCKe achIpbUIAbl. JKaObIHABIHBI KabaT-Ka0aT kary allOMUHUN
MEH THTAaHHAH KacalFaH KaTOATap.IbIH eceOiHeH icKe achIpbliibl. JKaOBIHIBIHBI J)KaFy YaKbIThl OHBIH
KaJIBIH/BIFbIHA, KEPHEY/IIH [IaMaChlHA, TOKTHIH MOHIHE, Ta3/blH KbICHIMbIHA OalIaHbICTBI O0JIIbI [2-

3.

50J1 xxone BI'A-3 GonatTapbIHBIH KYPBUIBIMBI YIIIH HAHOKYPBUIBIMIIBIK KaOBIHIBI T€TEPOTeH 11
¢azanbl Oepeni, MyHa METAJJIBIH THIFBI3IBIFBI HETI3T1 METAJIBIH THIFBI3IBIFBIHAH €19Yyip KOFapHhI,
OCBIHBIH CaJIJapbIHAH JKOFAPhI JUCCUTIALINS OPBIH aJIaIbl.

3epTTey HOTHXKECIHIE AIPiJT MEH COFBUIBICY TOPTiOiHAE )KYMBIC )KACANUTHIH TICTI JOHFAJIAKTAP/IbI,
BEHENTEeP/l, )KapThliIail MyQTanapapl, TErepIIikTepai xkacay yiIiH Koaaaneuarea Oenrin S0JI, 55J1,
70J1, 50JI(HC) Gomatrapasin xoHe skaHamaH OankeiTeuiran bBI'A-1, BI'A-2, BI'A-3, BI'A-3(HC)
6oaTTapbIHBIH aKyCTHKAIIBIK JKoHE AeMIlpepieyii Kacuerrepine 0ara 6epinai.

3eprrenrern OonarrapAasl TEPMUSUIBIK ©OHACYIEH (LIBIHBIKTBIPY, >KOFAPBUIATHII >KYMCApTY)
OTKI3y HOTWXKECiHAe Aemrdepreyln KacueTTepl apTKaHbl aHBIKTANIbl. MapTEHCUTTIH KYPBLIBIMBI
JKOHE TPOCTOOEHHHMTTI KYPBUIBIMBI HIBIHBIKTHIPY MEH JKYMcCapTyAaH KediH TtepOemicTepain
JVICCUTIAIMACKHIH €/19yip apTThIPAbI.

XKacanran xopsitnanap «Konrakr» KIIC-ge (AkTede K.) ToxipuOemiK-oHAIPICTIK ChIHAYIAH
OTTI.
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CUHTE3UPOBAHME SHJIO®YJUIEPEHOB U IOUCKU ITYTEX X
INPUMEHEHMUA

AonymmuH X.A. 2T a6aymumn M.T. 3 barpsimes /1.1 12 Hcmannos JI.B. 2, Axanosa H.E. 23,
Kepumbexos J1.C. 12,

1 Kazaxckuii HannoHansHbIi YuuBepcuret umenn ans-Oapadbu MOH PK, np. ans-Dapabw, 71,
r. Anmatsl, Kazaxcran
’HaruonanbHas HAHOTEXHOJIOTHYeCKas JabopaTopus oTKphIToro Tuna npu KasHY um. aib-
®apadbu MOH PK, np. ans-®apadu, 71, r. Anmarsl, Kazaxcran
3 Kazaxcrancko-bpuranckuii Texaudeckuil yauBepcuTer, yi. Tore 6u 59
E-mail: daurenks@bk.ru

OymiepeHsl - ATUIOTPOIHAS MOAU(UKALMS YTIIIepoa, ¢ IIMPOKUM CIEKTPOM MIPUMEHEHUS
3a c4eT (U3MKO-XUMHUYECKMX CBOWCTB. Pa3BuTHe WuCCIIeOBaHWA B 00JacTH TPHUMCHCHUS
¢bymiepeHoB BHeceT OOJIBLION BKIAJ B MPOTPECC HAHOTEXHOJOTUH, OMOMEIUINHBI, B cdepe
MH()OPMAIIMOHHON TEXHOJOTUM, a TaK € HAaXOAAT IMPUMEHEHHE B pa3HbIX OOJACTAX —
B KauecTBe, HANpUMep, HAHOPA3MEPHOTO YCUJIUTENs B DJIEKTPOHUKE, T00AaBOK MPH CO3AAHUU
HOBBIX IIPOYHBIX CIIJIABOB WJIM OCHOBBI JIJIS1 HOBOW ONTHYECKOM TexHUKu[ 1-4].

DOupodymnepeHsl — Moisiekyida (QysiepeHa, BHYTPb YIJIEPOJAHOrO KapKaca KOTOPOH
3aKJIIOYEHBl OJMH WM HECKOJIBKO aTOMOB HJIM TpOCTEeUIuX Mosekyln. Haubonee akTuBHO
paccMaTpuBaeMble MPUMEHEHHS DHJI03IPABHBIX (YIJIEPEHOB OTHOCSTCS K OMOMEIUIIMHCKUM
oOacTsaM. YTIIepoaHbIN KapKac o0ecreunBaeT MPaKTHISCKH aOCOMIOTHYIO 3aIIUTy OT KOHTaKTa
SHAOSAPATIbHBIX YACTHI] C BHENIHEH Cpeloil M BO3MOXKHBIX HEOIArOMPUSATHBIX MOCIEICTBUN
TAaKOro KOHTAaKTa JUIsl OpraHu3Ma. B CBSI3M C 3THUM, SHIO3JpalbHBIC (YIICPEHBI MOTYT
paccMmaTpuBaThCs B KauecTBE paauornpenaparos[2-3].

Oco0eHHOCTHIO SHAOIAPATHHBIX METATO(PY/UICPEHOB , IIO3BOJISIONICH paccCMaTPpUBATh X
KaK 0cOOBIil KJIacc MPOU3BOJHBIX, SBISETCS CHJIBHOE JAOHOPHO-AKIIENTOPHOE B3aWMOJICHWCTBUE
aTOMOB MeETajlla C YIJIEPOAHBIM KapKacoM, B pe3yJbTaTe KOTOPOTO MOCJIEIHUN MpuoOpeTaet
OTPUIATENbHBIN 3apsij, a 3JIEKTPOHHOE COCTOSHHE aTOMOB METAJUIOB OKa3bIBaeTCi OMU3KO K
Ha0JIF01aeMOMY B UX 0OBIUHBIX cosx[1-3].

DNeKTPOAYroBOod MeToJ, pa3pabOTaHHBIM W3HAYAIBHO I TMONYYEHHS «ITyCTBIX)
dynnepeHoB, B HACTOSINEE BpeMs SIBISETCS OCHOBHBIM METOJIOM CcHHTe3a O B
MaKpOCKOIUYECKUX KoJnuecTBax. OCyIIeCTBISIETCS MPOLIECC CUHTE3UPOBAHUS SHI03IPATIbHBIX
GyIIepeHoB AIEKTPOAYTOBBIM METOJIOM 3a CUET UcnapeHus rpadura, TOMUPOBAHHOTO aTOMaMu
MeTaJuIoB, B aTMochepe renusi|2-4].

CIHCOK HCITOJIb30BAHHOM JINTCPATYPhI
1 Alexey A. Popov, Shangfeng Yang, Lothar Dunsch, Endohedral Fullerenes // Chem. Rev. —
2013. — Vol. 113. — P. 5989-6113.
2 Andreas Riiegg, Sinisa Coh, Joel E. Moore, Corner states of topological fullerenes // Phys.
Rev. B. - 2013. — Vol. 88. — P. 155127.
3 Baoxing Xu, Xi Chen. Electrical-Driven Transport of Endohedral Fullerene Encapsulating a
Single Water Molecule // Phys. Rev. Lett. — 2013. — Vol. 110. — P. 156103.
4 Douglas A Knight, Joseph A Teprovich Jr, Andrew Summers, Brent Peters, Patrick A Ward,
Robert N Compton and Ragaiy Zidan. Synthesis, characterization, and reversible hydrogen
sorption study of sodium-doped fullerene // Nanotechnology. — 2013. — Vol. 24. — P. 455601.
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BJIMAHUE KATOJHOI'O PACIIBIVIEHUS HA TAPAMETPBI 'A30BOI'O
PA3SPAJIA

A6aupaxmanoB A.P. KasHY um. ans-®apabu, Anamarsr. abdirakhmanov@physics.kz
Hayunslie pykoBoautenu: a.¢.-m.H., akanemuk HAH PK PamazanoB T.C., x.¢.-M.H.,
nmoueHt Jlocoomaes M K.

B nannoii paboTe mpuBeneHbl pe3ybTaThl UCCIEN0BaHUSI KaToJHOTo pactbuieHus B DC
paspsizie, TJie IPUCYTCTBHE aTOMOB (MOJIEKYJ) M HAHOYACTHUIbI METaJlJIa BIUSIOT HA MapamMeTpbl
ra3zoBoro paspsaa. HuskoremnepaTypHas 1mia3ma, cozgaBaeMasi ¢ IOMOIIbIO TJICIOIIEro pa3psija,
yYCICHIHO MPUMCHACTCA JIA MMOJTYUYCHUSA HAHOYACTUL U TOHKHX IIJICHOK PAa3JIMYHLIX MCTAJIJIOB U
CIUIABOB M3 T'a3000pa3HOTO COCTOSHHUSA IyTE€M KOHJIEHCAI[MM aTOMOB (MOJEKYJ]) Ha MOJUIOXKKE.
OIIHI/IM N3 TAKUX MCTOJOB ABJACTCA KAaTOAHOC PACIIBLIICHHUC, OCHOBAHHBIM Ha HMCHOJIb30BAHUU
SHEPruu MOJIOKUTEIBHBIX MOHOB, 00pa3yroIIMXCs B TIEIOLIEM pa3psiae U 00MOapaupyrOIIUX
KaToJ[ U3 pacnbuiieMoro Marepuaia [1].

OOBIYHO 3KCTIEPUMEHTHI 10 UCCIIEIOBAHUIO XaPAKTEPUCTHUK TICIOLIETO pa3psiia Mpy HU3KUX
JABJICHUSIX BBIIOJHAIOTCS IpU Majiblx Tokax (1MA). [nst pacnpuieHHs KaTOJHOTO Marepualia
yCcTaHaBIMBaeTCsl Ooinbliioe 3HaueHue Toka (>10 MA), B pesynbTrare uero o0Opa30BBIBACTCS
ra3oBbIi pa3psii B CMECH MapoB (YacTHI]) METalljia U rasa.

TakuM o00pa3omM, B UTOT€ MPOAETAHHBIX SKCIEPUMEHTOB OBLIM IMOJYYEHBI CIEAYIOIIHNe
pe3yabTATHI:

e HabmroaroTcs MHTEHCHBHBIE TOTOKU YacTHI] (KaTOHBIE JIy4H), KOTOPBIE BBUICTAIOT U3
BHYTpEHHEH CTOPOHBI TI0JIOTO KAaToJ[a M HarpeBaroT cTeHKy Tpyoku 10 70-80 °C. MHTeHCHBHOCTS
KaTOJHOI'O JIyda 3aBUCHUT OT 3HAUCHUA NABJICHUA. Taxke aTOMEI MCTaJllla, BBIPBIBAACH U3 KaToda
YBJIEKAsICh C MMOTOKOM MHTEHCHBHBIX YACTHI], BHIOPACHIBAIOTCS HA CTEHKY, IIe 00pa3yloT HaleT
(TOHKas IJIEHKA) HA CTEHKE.

e YroObl yJOCTOBEPUTHCS O HAIMYUU YaCTHUIbI, BHIOMBAeMbIE M3 JJIEKTPOJA B cpelie
ra3oBOro paspsijia, B CHUCTEMY TOAKIIOUYWIN OJUHOYHBIM diekTpuueckuii 30HA. CyThb
DKCIIEPUMEHTa TaKoBa: aTOMbl MeTajia, Momajas B paspsi, KOaryJlupoBaB MEXIy COOOH,
06pa3yI0T HaHOYaCTHUIIBI M H3-3a BBICOKOM aKTHBHOCTH OJICKTPOHOB, OHH 3apsKAIOTCA
otpunatensHo. CrienoBaTeNnbHO, YTOOBI YIIOBUTH UX, MBI TTOJIa€M MOJIOKHUTEILHOE HAMPSHKEHUE Ha
30H1. [Tocie obcnenoBanus Ha AIEKTPOHHOM MUKPOCKOIIE OBUIO BBISIBIICHO, YTO HA MIOBEPXHOCTD
30H/1a OCAX/IAI0TCS YAaCTULIbI KATOTHOTO MaTepHala B BUJ€ HAHOIJICHOK.

e [Ipu GonpIIMX 3HAUYEHUSAX TOKA JAaBJIEHUS B TPYOKE M3MEHSIOTCSA. DTO BO3MOXKHO M3-3a
BBIZICJICHUsT (JIecopOLnsi) raza ¢ MOBEPXHOCTH 3JiekTpojaa. [locnme cepuu 3KCIEpUMEHTOB, HaM
yJIaJI0Ch MOJIYYUTh HEKOTOPBIE CBEJICHUS O MpOLecce AeCOPOLIHH.

JIureparypa

1. Pilch, D. Séderstrom, M. I. Hasan, U. Helmersson, and N. Brenning. Applied Physics
Letters 103, 193108 (2013)

2. Dosbolayev M.K., Abdirakhmanov A.R., Ramazanov T.S., Maiorov S.A. // Book of
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PAZPYIHIEHME IIBIVIEBBIX CTPYKTYP B3BEILIEHHBIX B
HAMATHUYEHHOM CTPATE

A6aupaxmanoB A.P. KasHY um. ans-®apabu, Anamarsr. abdirakhmanov@physics.kz
Hayunslie pykoBoautenu: a.¢.-m.H., akanemuk HAH PK PamazanoB T.C., x.¢.-M.H.,
nmoueHt Jlocoomaes M K.

B nameit nabopaTopuu Ha NPOTSKEHUHU 3 JIET BEIETCS SKCIIEPUMEHTAIIbHbIE UCCIIEI0OBAHUS
BJIMSHUS MarHUTHOTO IOJS HA MbUIEBYIO IutasMmy. Ilpu j1abopaTOpHBIX YCIOBHSIX CO3/1aHUE
IbIJIEBOM IJIa3Mbl B MAarHUTHOM IIOJI€ SIBJISIETCS CJIOKHOMW 3aayeid, TaK Kak IMOSIBIIAETCS pa3Hble
HEOJIHOPOJHOCTH, 3aBHCSIIME OT IapaMETPOB AKCIEPUMEHTA, TaKUE KaK JApO’KaHUE CTparT,
paspyleHre 00beMHON MBIIEBON CTPYKTYPBI, IEPEX0 OT KPUCTAIUIM3ALUY K KUAKOCTHOH (aze
u T.1. Knaccuk naHHO# TeMaTuku AnoHcKui ydeHslii Caro [1] moguepkHys, 4TO MPU BBICOKHUX
MarHuTHBIX nosigx noiayuuth DC mna3smy oueHb 3aTpyAHUTENbHO. Takxke, B JaHHOE BpeMs,
UMEIOINas CyTIepPMarHUTHOE YCTPOMCTBO IPyIINa YYeHbIX U3 yHIBepcuTera O6epHa [2] coodummm
0 ToM, uto Bellie 1 Ti uzmensiercs pa3oBbie cocTosiHUE NbLIEBBIX CTPYKTYp B BY paspsane. UtoOb
IPEIOTBPATUTh 3TU HEOJHOPOJIHOCTH, HA MEXAIIEKTPOIHOE MIPOCTPAHCTBO 3KCIEPUMEHTAIbHOMN
YCTAHOBKM ycTaHaBiMBaeTcs quadparma (B DC u nyroBoM paspsaax), HHIMHIPUYIECKOE KOJIBIO
(8 BY paspsze). Bece 5T Bhliecka3anHbie pabOTHI TOBOPAT 00 aKTyalbHOCTH HMCCIIEIOBAaHUS B
JTAHHOM HaIlpaBJICHUU.

B nanHoil pabore s MPENCTABIAN PE3yIbTAaThl SKCIIEPUMEHTA, CACIAHHBIE B TJICIOLIEM
paspsae MOCTOSIHHOTO pa3psia. B skcrepuMeHTax MCIONIb30Bajlach paspsaHas TpyOka
kjaccuueckoro Tuna [3]. I'maBHas wenb paboThl MPOJAEMOHCTPUPOBATH, YTO YBEIMUEHUE
MarHUTHOT'O [OJISl IPUBOJUT K Pa3pYIICHHUIO MbUIECBBIX CTPYKTYP B3BEIIEHHBIX B CTOSYMX CTpaTax.
bbula monyyeHa 3aBUCHUMOCTh KOJMYECTBA M PACCTOSHUE MEXAY YacTULIAMU B IIBLIEBOU
CTPYKTYpP€ OT UHAYKL[MM MAarHUTHOTO MOJIS.

Juteparypsl

1. N.Sato, G.Uchida, T.Kaneko, S.Shimizu and S.Lizuka // Physics of Plasmas. VVol. 8, 1786
(2001)

2. S.Jaiswal, T.Hall, S.LeBlanc, R.Mukherhee and E.Thomas. Physics of Plasmas. Vol. 24,
113703 (2017)

3. Abdirakhmanov A.R., Dosbolayev M.K., Ramazanov T.S. // AIP Conference
Proceedings 1925, 020007 (2018)
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MPOLECCHI 3APSIIKU NIBLJIEBBIX YACTHIL B 3BAMATHUYEHHOM IJTABME
I'A30BOI'O PA3PAIA

Arataesa O., KasHY um.anp-dapabu, Anmarsl
Hayunsie pykoBoaurenu: K.¢.-M.H., npodeccop Konanosa C.K., PhD Bacteikoa H.X.

HccnenoBanue mporiecca 3apsIKy MbUIEBBIX YaCTHIL SIBIISIETCS OJTHOM M3 KITFOUYEBBIX 337134
(bu3KKY MBUIEBOI IJ1a3Mbl, TaK KaK MO3BOJISET MOJYYUTh HHGOPMAIUIO O 3apsijie U MOTEHIIHaje
B3aMIMOJICHCTBYS TMBUICBBIX YaCTHUIl. JTa WHPOpMAIUs HEOOXOoAuWMa ISl MOCTPOCHHS TEOPUU
MBUIEBOM MJ1a3MbI, CIOCOOHOM omucaTh Mporecchl GOPMUPOBAHUS, CYLIECTBOBAHMS, IBOJIIOLIMH U
pa3pylieHHsl YIIOPSI0YCHHBIX IIa3MEHHO-TIBUIEBLIX CTPYKTYp [1]. OHa Takke HeoOXoauMa st
ONMCAHUS JTUHAMHYECKUX SIBJICHUM B IJ1a3Me.

beuti ipoBeIcHBI MOCIETHUE SKCIIEPUMEHTHI 110 U3YYCHHIO MPOIIECCOB 3apsi/ia MBUICBBIX
YyacTUll B HaMarHu4eHHou miuaszme [2]. Ilpu Hanuyum CUIbHOTO MarHUTHOTO IOJIS MOJIy4aeTcs,
YTO a0CONIOTHAs BEIWYHMHA 3apsjia MbUICBBIX YacTHI] HAMHOTO MEHBIIE, YeM OICHKU
teoperrueckoit moaenu OML.

B cBsi3u ¢ 3THM TeNbI0 JaHHON PabOTHI SIBISICTCS WCCIICOBAHUE BIIMSIHUS MArHUTHOTO
TOJIs1 Ha 3aps] MBUIMHOK B TUIa3Me ra3oBoro paspsjaa. MccnenoBanoch BIUsSHUE MATHUTHOTO TOJIS
Ha 3apsiJI MBUICBOM YacTHIIBI, Ha (DIYKTYaIMIO 3apsia U Ha BPEMsI 3apsIIKH.

3apsi NbUTMHKY OIPEIesUIOCh METOJJOM YacTHIL B sTUEHKAX, YUET CTOJIKHOBEHUU HOHOB C
aTomamu mpoBoamics merogoM Monte Kapmio[4,5]. PacueTsl mpoBOIMINCEH IS CIIETYIOLIMX
TIapaMeTpOB MIa3Mbl Ta30BOT0 Pa3psA/a; MIIOTHOCTh YEKTPOHOB U HOHOB ObLTH paBHEIME 1020 cM™
3 | TemmepaTypa 2JIEKTPOHOB cocTaBisna 5 5B, a moHoB — 0.5 3B. Beumu paccunmTanbl 3apsbl
nbeUTHHOK ¢ paauycoM 0,5;1;2;4;8;10 um npu 3HaYEHHUSIX MATHUTHOTO MOJIS B JUANa30He B=
4-100* 10° I'c. Bblao monydeHo 3aBUCUMOCT 3apsi/ia TbUIEBBIX YACTHI] OT BPEMEHH, a TAKKE HX
BpEMsI 3apsIJIKH NPU PA3IUYHBIX 3HAUEHUSX MATHUTHOTO MOJIS.

CIHOHCOK UCIIOJIF30BAHHBIX UCTOYHHUKOB.
1. V.E.Fortov, S.A.Khrapak, A.G.Khrapak, V.I.Molotkov, O.F.Petrov, Dusty plasma, UFN, 174,
495-542 (2004)
2. U.Konopka, B.lynch, D.Funk and E.Thomas,Jr, Book of abstracts g*ICPDP, 138 (2017)
3. S. K. Kodanova, N. Kh. Bastykova, T. S. Ramazanov, and S. A. Maiorov, IEEE Trans. Plasma
Sci.,525-527 (2016)
4. S. K. Kodanova, N. Kh. Bastykova , T. S. Ramazanov, G. N. Nigmetova, and S. A. Maiorov,
IEEE Trans. Plasma Sci., 10.1109/TPS.2017.2763965 (2018)
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UCCJIEJIOBAHUE DJIEKTPHUECKHAX Y ONITUHYECKAX CBOVICTB
JUDJIEKTPHUYECKOI'O KOIJIAHAPHOI'O MOBEPXHOCTHOI'O BAPLEPHOT' O
PA3PSIIA

A K. Axunsmunosal? E.A. Yeenos'?, A.C. Taseirt?, M.T. Ta6xynmun’, M.K. Jloc6omaes?,
T.C. Pamazanog®
1) HHHJIOT, Ka3HY um. anp-®apadu, 050040, Anmatsel, Kazaxcran
2) TOO "MHCTUTYT NPUKITAIHBIX HAYK U MHPOPMAIMOHHBIX TexHoyorui", yi. [llamkuna, 3,
050044, Anmartel, Kazaxcran
3) HUNOT®, KazHY um. anp-Dapadu, 050040, Anmatel, Kazaxcran
Hayunsriii pykoBogutens: Pamazanos T.C., akanemuk HAH PK, 1. ¢.-m. H., mpodeccop

JM3IeKTpU4ecKuii KOTUTAaHAPHBIM MOBEpXHOCTHBIA OapbepHblit paspan (AKIIBP) — tun
JTURIIEKTPUYECKOr0 O0apbepHOTo pas3psijia, 3aHMMAeT IPOMEKYTOYHOE IMOJIOKEHHE MEXKIY
OOBEMHBIM M TIOBEPXHOCTHBIM paspsiaMM M IIMPOKO MCHOJIb3YETCd B JIIEKTPOHMUKE,
arponpoMBbIIIIIEHHOCTH, MeauIuHe [ 1].

B nanHoii paboTe mpencTaBIeHbI pe3yabTaThl UCCIEAOBAHMS MIEKTPHUECKUX M ONITUIECKUX
cpoiicte JIKIIBP. OxcnepumeHTHl ObUIM MPOBEAEHBI HA YCTAHOBKE JUAIIEKTPUUYECKOTO
KOIUIAHAPHOTO TOBEPXHOCTHOrO OapbepHOro paspsiia kommanuu Roplass momenn RPS400.
DNEKTPObl PACOIOKEHBI Ha PABHOM PACCTOSHUU APYr OT Jpyra Ha MOBEPXHOCTH TOJ CIOEM
JURJIEKTPUKA. BHICOKOBOIBTHBIE UMITYJIBCHI UMEIOT YaCTOTY IOBTOPEHUS UMITYJIbCOB 16,5 k'l
UMEIOT (OpMYy CHHYCOUIBI C MAaKCUMAJIbHBIM MUKOBBIM HamnpspkeHuem 3 kB (Puc. 1).
DNeKTpUYecKue mapaMeTpbl paspsia H3MEpsUIMCh € MOMOIIbI0 1mosica Poroeckoro c
HOKJIIOYSHUEM COIPOTURIICHHSI HOMUHATIOM 47 OM 1 BRICOKOBOJIbHBIM Iiryriom Tektronix P6015
(1:1000). Cwurnansl peructpupoBamuch mHQPpoBeM ocumwuiorpagom Le Croy. Tekymue
XapaKTePUCTUKHU HAIPSHKEHUS IEMOHCTPUPYIOT €eMKOCTHBIN XapakTep ¢ (pa3oBbIM CIBUTOM TOKa
Ha 90 °, ¢ HaOmOJaeMbIMU IUKAMU DPAa3psIHOTO TOKAa IOBEPX TOKAa CMEIIEHUs, KOTOpbIE
BO3HHMKAIOT U3 OJIMHOYHBIX CTPHUMEPOB.

bbuin u3y4yeHbl ONTUYECKUE CBOMCTBA AUAIEKTPUUYECKOTO KOIIIAHAPHOTO TTOBEPXHOCTHOTO
OapbepHoro paspsiaa. Jis 3Toro ObUT UCIIONB30BaH ONTUKO-DMUCCUOHHBIN CIIEKTPOMETpP (hUPMBI
Solar Systems. Pe3ynabTaTsl ONTHKO-IMUCCHOHHOM CIIEKTPOCKOINHU MOKA3aIl HaJU4Ke B CIIEKTpPE
uznydenus: JIKIIBP MonekymnsipHbIX MoJoc a30Ta, a UMEHHO BTOpoit nonoxurenbHoii (N2 (C-B))
v nepsoit orpunarensHoii (N2 © (B-X)) cucrem [2,3]. ITonyueHHBIE SKCIIEPUMEHTAILHEIE JaHHbIE
MOTYT OBITH TOJE3HBI MpH uccienoBanuu (uznueckux npormeccoB B JIKIIBP. DxcnepuMeHTsI
MPOBOJIUIUCH TP paszHbIX MomHOCTsIX OT 81 BT mo 300 Bt ¢ marom 20 Bt. Pesynbrarh
HKCIIEPUMEHTOB TOKa3alld, YTO C YBEJIMYEHHEM MOUIHOCTH, YHMCIIO MHKPOPA3PSIOB PACTET,
MOCTEIIEHHO 3allOJIHAS TOBEPXHOCTh. [losHOE 3amosiHeHHEe MOBEPXHOCTH MPOMCXOAUT TPHU
MorHoctu 220 Br.
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AHAJIN3 TAHHBIX 110 TEOMAT'HUTHBIM HOJIAM
B CEUCMOJIOTHYECKHUX UCCJIEJOBAHUAX

Axbu16ekoB A., Cantpi0aeB X. KasHY uM. anp-dapadbu
Hayunsiii pykoBogurens: PhD, nouent Ackapyist O. KasHY um. anp-dapadu

[TpoGiieMaTuka ucciieJOBaH!s U aHAJIM3a MarHUTHBIX [TOJIEH 3€MJIM CTOMT O4€Hb AaBHO. Ha
CErOJHAIIHUN JeHb OOIIENPUHATHIM Hauboyiee BEPOSTHBIM OOBSICHEHHUEM NPOMCXOXKACHUS
MarHUTHOTO TIONS 3eMJIM SIBJISIETCS CaMOBO30YXKIAIOIIUICS IUHAMO-MEXaHU3M, J(PQeKT
CaMOIe€HepalMyd MarHUTHOIO IOJIsI IpPU JIBUXKEHUHU IPOBOASALICH >KUJIKOCTH, OCHOBAaHHBIH Ha
reHepaluy 3JIEKTPUUECKOr0 TOKA B MPOBOJHUKE (PKUIKOM METaJI€ B SIAPE IIAHETHI) IIPU €0
JBYDKEHUM B MarHUTHOM I10JI€, MOPOXJAaeMOM M YCHIMBAEMOM CaMMMM 3TUMHU Tokamu [1].
HeoOxonuMple ycnoBus CO3AIOTCSA B siipe 3€MJIM: B JKUAKOM BHEIIHEM fJIp€, COCTOSLIEM B
OCHOBHOM M3 JKeJle3a IIPU TemIieparype nopsjaka 4-6 teicsay kelbBUH. B nanHO#i pabote, 6bun
[IPOAHAIM3UPOBAHbl JJaHHbIE IO W3MEHEHHUSM MAarHUTHOIO MOJII B TE€YEHMM 3 JIET C LEJbIO
oOHapy’KeHUsI CBSA3H C CECMUYECKON aKTUBHOCTBIO.

Jlng aHanu3a M3MEHEHUs MAarHUTHOTO TO0JIsl B JAHHOM paboTe HaMU B KaYECTBE MCXOHBIX
JTAHHBIX MCIIOJIb30BAIMCh 3HAYEHMs BEJIWYMHBI MarHUTHOTO I10JIS, MOJIyYEHHbIE C IOMOLIbIO
YCTAaHOBKM MarHeToMeTpa JabopaTopuM TEOMarHUTHBIX HcciaenoBaHuu npu  HWHcrutyTte
Honocdepsl, Haxoasimemcs B I. Anmatsl. J[aHHbIe IpeACTaBIsIIOT c000i TabauyHble 3HAYEHUS
WHIYKIIMA MarHUTHOTO TIOJIS TI0 TpeM KoopauHartaM, [3]. B paGoTe mpoaHain3upoBaHbl IaHHbBIE
MarHUTHOTO IMOJI, KaK C y4eToM aTMOC(EepHBIX TepMuHATOpoB [2], Tak u Oe3 Hux. Ilpm
IPOBEICHUH PAacUeTOB OBbLI MCIIOJIB30BaH MPOMEXYTOK BpeMeHn Mmexay 2016 u 2018 rogom u
IPOAHAJIU3UPOBAHbl BCE COOBITHS CEHCMUYECKON akTUBHOCTH B paguyce 500 kM. oOT
reorpauueckux KOOpAUHAT 00CEPBATOPUH.

JUis  mpoBeieHUS M aBTOMATH3aLMU PacdyeToB ObLUIO pa3paboTaHO HPOrpaMMHOE
obecrieyenne Ha s3bike C#. C MOMOUIIBIO HANMMCAHHOTO 0O0Ta, MpOorpaMMma B aBTOMATHYECKOM
peKUMe CKauuBaeT HEoOXOJMMbIe JaHHbIE, JelaeT HEOOXOAUMYIO BBIOOPKY M MPOU3BOJUT
pacuersl. s BU3yaqu3allMd JAHHBIX M IOCTPOEHMSI TpaUKOB ObUIO HCIIOJIB30BAHO SIAPO
matemarudeckoro makera Wolfram MathKernel.

[To pe3ynbTary, mpoBeaeHUs] pabOThl ObLIIM OOHAPYKEHbI OTCTYIUIEHHS OT XapaKTEpHOTO
NOBEJICHNUS JAaHHBIX B CpelHeM 3a 2-3 JHA 10 CeHCMOJIOIMYECKOro COOBITHS, KOTOpBIE PE3KO
OTJIMYAIOTCS] OT OOBIYHBIX KPUBBIX.

Cnucok uCnoab30BaHHON JIUTEPATYPBhIL:

1. WHCTUTYT TeOopuM NpOTrHO3a 3eMIIETPSICEHUN M MaTeMaTHYecKOW Treo(u3uKH
Poccuiickoit Axanemun Hayk, http://www.mitp.ru

2. Atmocdepnbie TepmuHaTopsl, ComcrukoB B.M 1983

3. International Real-time Magnetic Observatory Network,

http://www.intermagnet.org/imos/imos-list/imos-details-eng.php?iaga_code=AAA
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MATHHUTTIK COEPAJIBIK IIJIASMAJATBI BOJIIIEKTEP/IIH KAIIITA
YJIECTIPIUTYIHIH KAJIBIIITACYbBI

AwmemoBa A.M., on-®apadbu arbiagarel Kaz¥Vy, Anmartsl
Fouteimu skerekmrici: ¢.-m.r.x. Typexanoa K.M.

COKTBIFBICCHI3 MAarHUTTI C(hepasblK MmiIa3Maaa OeIIeKTepaiH YIecTipy (pyHKIUSACHIHBIH
Y€y MeH TachIMalJlay oCepiHeH IMaija 00JaThlH pellakcalys alFallKbla Kalla yJlecTipliyine
KOHE COJIaH KeiiH OeIIeKTepaiH MaKCBEJAIK yiectipityine okenexai. Kamma yrecripinyi a3
SHEpPrusl ayMarblHa MaKCBEJIIK YJIECTIpUIyre colikec Kenell, all >KOFapFbl DHEPTrusl ayMarbIlHAa
nopexernik yiectipimyre eteni. COKTBIFBICCBI3 MarHuTTi cepaiblk I1a3mMaga ajabICTaH ocep
ETEYIIUTIK KOPPEeAIHs, TypOYJICHTTIK YACTUTY Mpolecc 00y calapblHaH KoHE OeJIeeKTepIiH
TypOYJIEHTTIK TachIMaJIJjay 9CEpiHEH Karla yJIecTipinyi naiga 6oxansl. FapblTeK M1a3MaHbIH
HEri3ri KacuerTepiHe OeJIIeKTep KO3FalbIChIHBIH COKTBIFBICCHI3 CHUIAThl JKaTaThIHBI, JKep
marauTocepa men Kyn Beipaceinmarsl OermiekTepaiH epKiH xKypy y3bHIbIFb JXKepaen Kynre
JICHIHTI apaKallbIKTBIKTAH achll TyceTini oenrii [1-3].

¥ CHIHBIIFAH JKYMBICTa MAarHUTTI cepaliblK IIa3Maarbl 3JICKTPOHIAP MEH MOHIAP.IBIH
yJiecTipiny (QyHKUMsUIapbl KapacThIpbUIaJbl Kalllla YJIECTIpUTy HapaMeTpliepiHiH paaualiibl
TOYCIIUTIKTEpl capamnTtajiaibl, COHBIMEH KaTap TEOICHTPIIK apaKbIIIBIKTHIKTAD OCKEH CalbIH
KaIla yJeCTipUTy/Ieri Kanmna KepceTKIITepi 3epTTeNe/i.

[TatinananblIFad oneOueTTep Tizimi:

1. ApuumoBuu xoHe Caraees, 1979, Kanomues, 1988

2. EpmakoBa H.O., E.E. AntonoBa, M.B. CrenanoBa, AFbIMJaFrbl OOMJIBIK TOKTBIH OPTAJIBIK
Ka0aTThUIBIFBI J)KOHE MarHuToc(epa MOHIAPBIHBIH Kanmna-babIpaybl, ['eomar Aspomanus, 46(3),
334-338, 2006

3.J.D. Kress, J.S. Cohen, D.A. Horner, et al. Phys. Rev. E82 (2010) 036404.
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UCCJEIOBAHUE CTPYKTYPHBIX U QJIEKTPOHHBIX CBOVCTB I'PA®AHA U3
ITEPBbBIX ITPUHIIUIIOB

Awmmupb6ekosa I'.C., KazHY um. anp-dapadbu, Anmarsl
Hayunslii pykoBoauTens: cTapmuii npenogasarens, PhD JI.IN. batpeimen

Ha ceromusmnuii neHp OONBINON HMHTEpeC HCCIEAOBaHHUS TpadaHa CBSI3aHO C UX
VHUKQJIbHBIMU ~MEXaHWYECKUMH, JJICKTPUYECKUMH, MAarHUTHBIMU CBOMCTBamH, Oraromaps
KOTOPBIM OHHM MOTYT HPHUMEHSTHCS B DJEKTPOHHMKE, B MEIUIIMHE, B DHEpPreThuke u T.O. s
UCIIONIb30BaHUsl rpadaHa B IEPEUUCICHHBIX OTpaciiix, TpeOyercs OOIIMpHOE MOHHMAaHUE HUX
ANEKTPOHHBIX U CTPYKTYPHBIX CBOMCTB. IMEHHO JIJIs 3THX LENEN KOMIBIOTEPHOE MOAEITUPOBAHUE
U TEOPETUYECKHE DPACUETHl SBJIAIOTCS MOAXOISIIMMU METOAAMH HCCIEAOBAHUSA XapaKTEPUCTUK
HAaHOMATEPHAJIOB, KOTOpPbIE HMMEIOT HEMAaJOBAXXHOE 3HAYCHHE B IPOLIECCE HM3YUYCHHS CBOMCTB
HAHOCTPYKTYpP, B 4acTHOCTH rpadana [1-4]. PacueTbl CTpYKTYypHBIX M 3JEKTPOHHBIX CBOICTB
OCYIIIECTBIISIOTCS «M3 MEPBbIX IPUHILIUIIOBY», Kak B pamkax npuonamxenus Xaprpu—Poka (HF), tak
U TeopuH QyHKIHOHaNA nekTpoHHou wiotHocTy (DFT), a Takxke rubpunnoro meroaa (DFT/HF).
B ocHOBe HCTIONB3yeMBIX METOAOB JICKUT MPEICTABICHUE OTHOAIEKTPOHHBIX BOJIHOBBIX (DYHKIIHH,
KOTOPBIE B CBOIO OUEPE/Ib BBIPAKAIOTCS Yepe3 JOKaIbHbIE 0a3ucHbIe (DYHKIIMU Ha OCHOBE (PYHKIIUIA
rayccoBOTO TUIIA.

B nannoit pabote ObUTH pacCMOTPEHBI JIBE pa3Hble CTPYKTYphI rpadana boat-1 (UUDDUU)
u boat-2 (UUUUDD). B nannom konrekcre 3Hauenus U u D coorBerctBytor Up u Down, T.e. B
00enx KOH(UTYpalMsX OTHOCUTEIBHO IIOCKOCTH rpadena 4 atoma BOAOPOa CBS3aHbI CBEPXY, a
nBe cHU3Y. [l MOCTpOeHUs CTPYKTYp THApOreHn3upoBaHHoro rpadena boat-1(UUDDUU) u boat-
2 (UUUUDD) 6butt uconb30BaHbl OPTOPOMOUYECKHE KpUCTaUTMUecKue pemerku Pmmn (59) u
Pbcm (57), ¢ mapamerpamu pemerku a=2.529, b=4.309, c=15.0(A) u a=15, b=4.585,
c=4.328(A)coorsercTBenno [5]. Ctpykrypa 6b11a 3D Busyanusuposana B nporpamme VESTA, ¢
IIOMOIIILIO KOTOPO# ObLIH ONpeieneHsl paccTosuus Mexay aromamu C-H (1,1059A),C-C(1,5363A;
1,5702A) u C-H (1,1033A), C-C (1,5487 A; 1,5728A; 1,5417 A).

PesynpTaThl pacueToB XOPOIIO COTJIACYIOTCSI C M3BECTHBIMU JINTEPATYPHBIMHU JTaHHBIMHU H
MOKa3bIBAIOT, 4TO rpadanTunos boat-1 u boat-2 sBIAIOTCS MIMPOKO30HHBIME MOTYIIPOBOIHHUKAMH,
KOTOpbIE MOTYT OBITh TPUMEHEHBI B JJIEKTPOHUKE JIsi CO3/aHUS PA3IUYHBIX JaTYNKOB H
TPaH3UCTOPOB. BbUT0 00HAPYKEHO, YTO MOCIEC ONTUMH3AIIMK CTPYKTYphI rpadanatumnos boat-1 u
boat-2, 3HaueHHs HEPrusi CBSI3M aTOMOB MPEBOCXOJAT MO MOJYJIO H3BECTHBIC JINTEPATYypHbBIC
JTaHHbIE, YTO TOBOPUT O HAXOKACHUU OoJiee cTaOUILHON CTPYKTYPBHI.

Crnincok nurepatypsl
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SCIENCE.- 2017.- Vol.420.-P. 720-725.

3. Sofo J.0., Chaudhari A.S., Barber G.D., Graphane: A two-dimensional hydrocarbon//
PHYSICAL REVIEW B.—2007.- Vol.75,Ne.15.-P.153401.
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3®PEKTUBHBIE IOTEHIIUAJI B3AUMOJENCTBUS SJEKTPOHA-C ATOMAM
T'EJIUSI U PASHBIE CEUEHUE PACCESIHUS B INIOTHOM YACTUYHO
MOHMU30BAHHOM KBAHTOBOM IIJIASME

Awmupos C.M., Pamazanos T.C., Monna6ekos K.A.

3HaHME IIPOLIECCOB PACCESHUS DJIEKTPOHOB M AaTOMOB Ba)XHO [UIsI ONMCAHUS IUIOTHOM
YaCTMYHO HOHM30BaHHOM Iuiasmbl [1-3]. OcHOBHasg 1nenb 3TOr0 HUCCIENOBaHUA -
[IPOAHAIU3UPOBATh BAXKHOCTb BKJIIOYEHHS, TaK Ha3blBAEMOIO KBAaHTOBOI'O HEJOKAJIbHOIO
(audpakuonHOro) 3 dexra B ONMcaHue SKPAHUPOBAHUS TOTEHIUANIA MTOJSIPH30BAHHOTO aTOMa
B YAaCTUYHO MOHU30BAHHOW IUIOTHOM IuIa3me. IloTeHuuan 3kpaHMpOBAHHOIO B3aUMOACUCTBUS
MEXY 3apsyKEeHHOM 4acTUIel 1 NOJIsIpU30BaHHBIM aTOMOM B IUIOTHOM IIJ1a3Me ¢ yueToM ¢ ¢exra
BBIPOKICHUS JIEKTPOHOB B CIy4aiiHOM (pa30BOM NpUOIMKEHUU ObLT momydeH B padorte [4]. Ha
OCHOBE 3TOr0 IOTEHIMaJa BbIUUCIAIOTCA AuddepeHnanbHoe U NOJHOE CEYEHUE YIPYroro
paccesiHus, ceueHue nepeHoca. Pasza paccesHus pacCUUTHIBAETCS € TOMOUIbIO, TAK HA3bIBAEMOIO
ypaBHeHust Kanomxepo [5]. B pabote Taxoke npecTaBiieH aHajIu3, OCHOBaHHbIM Ha PUOIMIKEHUH
Bopna nepsoro nopsinka u BKb metone. Bersicaunocs, 4o Moaudukays CKpUHHHTa Oyiarogapst
KBAaHTOBO-IU(paKIMOHHOMY 3¢ (dekTy mnpuoOperaer 3HaueHHe, Korja HapamMeTrp KBaHTOBOI'O
BBIPO’KJIEHUS (OTHOILIEHUE TETJIOBOW AHEPTUH K 3HEepruu PepMu) MEHbILIE €AMHULIBI.
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PABPABOTKA CUCTEMbI UBMEPEHHUSA B HAHO/IUAITA3OHE

Axanosa H.E., Kenko6aes X.E., barpsimes /JI.I'., Epnanynsl E.
Kazaxcko-OputaHCcKuii yHUBEPCHUTET, AJIMAThI
Hayunsiit pykoBoautens: PhD, M.T. 'abaymiun

Ha cerognsmHuii JeHb pa3BUTHE HAHOTEXHOJOTHH CBSI3aHO C  pa3pabOTKOMH
BBICOKOYYBCTBUTEJIBHBIX METOJOB M CO3/IaHHEM BBICOKOTOUYHBIX CPEACTB M3MEPEHUMN JIMHEHHBIX
pa3MepoB OOBEKTOB B HAHOJWAINA30HE, a TAKXKe KOHTPOJS MX mepememieHuil. s stux uenei
JTOJI’KHBI BBITIOJHATHCS MAaKCUMAIbHO BO3MOYKHbBIE CTEIIEHH TOYHOCTH I 00€CIIedeH s BBICOKOTO
METPOJIOTHYECKOTO YPOBHSI.

Bricokomnpen3noHHoe U3MepeHHe HaHONEpeMEIIeHUH TpedyeTcss I MPOBEICHUS
pa3IMYHBIX pa0oT, CBSI3aHHBIX C CO3JJaHMEM B3aMMOCBSI3aHHBIX ATAIOHOB B 00JIACTH MEXaHUUYECKUX
U aKyCTHYECKHX BEJIIMYUH, IPU U3yYECHUH KBAHTOBO-Pa3MEpPHBIX 3()(PEeKTOB, BHICOKOCTAOUIBHBIX
HMCTOYHHKOB KOT€PEHTHOTO H3y4eHHUs, KaTMOPOBKM aKTIOATOPOB MHUKPO- M HAHOJMAINA30HA U
KOHTPOJISI TEXHOTEHHO - OMAaCHBIX OOBEKTOB C IIENbI0 OOECTeYeHHUs] JKOJIOTMYECKOro OanmaHca
OKPYKaIOILEH CPeIbl.

Jlnsa pemeHus AaHHBIX 3ajad MpeAsiaraetcsi METOJ Ja3epHOW HHTephepOMEeTpUn-
(dazomMeTprn OCHOBAHHBIX Ha ()YHJIaMEHTAIBHBIC KOHCTAHTHI M 3TAJIOHBI (PH3NICCKUX BEITHYHH | | -
3]. JlanHas MeTo/IMKa COBMECTHO C TEXHUKOH (hazoMeTpuu paauouanazoHa, 1aeT BO3MOXKHOCTb
JUTSL PeaTM3allii BBICOKOTOYHBIX H3MEPHUTEIBHBIX CUCTEM I 0OSCIICUCHUS INHEHHBIX U3MEPEHU
B MUKPO- U HAHOMETPOBOM JHana30oHax.

[IpuHiunuaneHass  cXeMa  JaHHOM  CHCTEMBl  JOJDKHO  BKIKOYaTh  MCTOYHMK
BBICOKOCTAOMITM3UPOBAHHOTO  ONTHYECKOTO HW3Ny4YeHUs, HUHTeP(EPEHIIMOHHBIM ONTHYECKHIA
npeoOpazoBareib C aKyCTOONTHUYECKUMHU MOAYISITOpaMH, (oTonmpueMHOE YCTPOMCTBO,
BBICOKOYACTOTHBIA T€HEPATOP C IEKTPHUUECKUM CMECHUTEJIEM, DIEKTPOHHO-(a30M3MEPUTEIBHYIO
CHUCTEMY M KOMIIBIOTEP ISl aHAJIM30B PE3YIHTATOB N3MEPECHUM.

Takum oOpazom, paboTa mpenaraeMoll CUCTEMbl OCHOBaHA Ha CPaBHEHUHM H3MEPSEMOTO
W3MEHEHUS JUTMHBI ONTUYECKOTO IMYTH C BBICOKOCTAOMIHBHOW MEpPOM — JJIMHOW BOJHBI YaCTOTHO-
CTaOUITU3UPOBAHHOTO U3TYUYCHHUSI.

Crnucok nurepatypbl
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BJIMAHUE ITIOTOKA BO31YXA HA ITMHAMUKY MUKPOPA3PAI0OB
JAUDJIEKTPUYECKOI'O BAPBEPHOT'O PA3PAJA

Ammp6ex A., KasHY um. anp-®apadbu
Hayunsiit pykoBoautens: PhD Myparos M.M.

XomoHas maazmMa aTMOC(hEpHOTO JaBJICHUS Ha CETONHSAIIHUIN IeHb ITUPOKO UCCIEAYeTCs
C 1IeJIbIO0 IPUMEHEHHSI B METUIIMHE, B XUMHUUECKON MPOMBILUIEHHOCTH, B OO U HAHOTEXHOJIOTHH.
Bonee Toro, yxxe co3maHbl U yaauyHO anmpoOUpoBaHbl 1a00paTOpHBIE 00PA3Ibl U MPOMBIIIIICHHBIC
MPOTOTHUIIBI YCTPOMCTB ISl TEHEpalK Iuia3Mbl aTMocdepHoro aapiieHUs. OCHOBHBIM BHUIOM
pa3psiia, KOTOpBIM I03BOJISIET MONYYUTh HHU3KOTEMIIEPATYpPHYIO IUIa3My O€3 IpHUMEHEHUs
Pa3peKEHHOTO Ta3a SABISACTCA TUANICKTpUYecKuid OapbepHbiit paspsa (AbP). Tpaguuwonno JIbP
UCTIONB30BaJICs B KadecTBe A((GEKTUBHOIO TEHEepaTopa O30HAa M B KadecTBe TI'€Heparopa
M3JIy4eHHS] B MOIIHBIX Ta30BBIX Ja3epax M B SKCUMEpHBIX Jiammax. JlanpHeilliee u3yyeHue
CBOICTB JJaHHOTO pa3psija 03BOJIWIO PACIIUPUThH CPepy MPUMEHEHHS B TAKUX Pa3HbIX OTPACIIAX
KaK MEJWLMHA, TEXHOJIOTUS TMOArOTOBKM TIOJHMMEPHBIX M TEKCTUJIBHBIX MaTEpHAJIOB,
arpornpoMBIIUIEHHOCT M HaHOTeXHoJIorMu. HecMoTps Ha aKTUBHBIE MCCIIEIOBaHUA,
npoBeJicHHbIE B 3TOH cdepe, ¢u3MKU 1a3Mbl 3a nocieanue Asaauate netr JbP u mmazma
aTMOC(EpHOTO JTABJICHUS SBISETCS BCE €Ie HE IMOJHOCTHIO H3YYEHHBIM U HE TEPSET HHTEPEC CO
CTOPOHBI MHPOBOT'O HAYYHOT'O COOOIIECTBA.

WzBectHO, uro oObryHBIN JIBP mpm armocdepHOM naBiieHMM BO3AyXa COCTOHMT U3
MHO€ECTBA CTPUMEPHBIX KaHAJIOB B BUJIE€ HUTEH, Ha3bIBAEMBIX B JINTEPAType MUKpPOpa3psIaMu.
B nmanHoif paboTre mccienoBaHO BIHMSHHE TOTOKA BO3AyXa IpU aTMOC(epHOM [aBICHUU HA
MOBEJCHUE MUKPOPA3PAIHbIX KaHaloB. JIJisi u3BMEpeHUs] CKOPOCTH NOTOKA BO3/lyXa B Pa3psiAHOM
IpOMEXYTKEe Oblla wHcnonb3oBaHa TpyoOka Iluto um Mukpomanomerp. bpuio u3MepeHO
JUHAMHYECKOE JaBJICHHE C TOMOIIbI0 MHUKPOMAaHOMETpa, KOTOpO€ B JaibHeileM Oblia
MCII0JIb30BaHa JUIsl pacyeTa CKOPOCTH MOTOKA BO3/[yXa U CPaBHEHA CO CKOPOCTHIO MUKPOPa3PsA0B.
Taxoke ObLT MoJTydeH MpouiIb CKOPOCTH B PA3PAAHOM MpoMekyTKe. CKOPOCTh MUKPOPA3PSAHBIX
KaHaJoB ObUIa OIpe/eleHa C MOMOIIbI0 BBHICOKOCKOPOCTHOM BHUAEOKaMephl. TakuM oOpasom,
OBbUIO BBINOIHEHO JIETAILHOE CCIIEI0OBAHNE BIUSHHSI CKOPOCTH MTPOKAYKHU BO3AyXa Ha MOBEICHUE
Mukpopaspsaos B JIbP. CpaBHeHue pe3yabTaToB 3KCIEPUMEHTA [T0Ka3bIBAET, YTO MUKPOPA3PSAIbI,
JBUKYTCSI PABHOMEPHO IO HAIIPaBJIEHUIO BO31YIIHOTO MOTOKA.

W3 ocumnorpaMMbl TOKa U HaIllpsDKEHUS OblLTa pacCuMTaHa MOIIIHOCTD Pa3psjia U KOJTMYECTBO
IIEPEHOCUMOr0 3apsiia B KaXJOM MHUKPOpPa3psJHOM KaHajie. Pe3ynpTaTel IOKa3alu, 4YTO
MOIIIHOCTB pa3psija paBHa okoyio 10BT.

B 3axiroueHMM MOXHO CKa3aTh YTO HAINPaBJICHHBIN IIOTOK BO3JyXa CHJIBHO BIIUSET Ha
JUHAMHAKY MUKpPOpa3psAaHbIX KaHaIoB B JIBP 1 mo3BossieT n3ydyaTh pasivyHbIEe CBOMCTBA TAKUX
TUIIOB Pa3psiI0B.
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HAHOCITYTHUKTEP/I DJIEKTPMEH KABJBIKTAY KYHECIHIH
UMUTAUMSLIBIK YJTICIHIH MOJIEJI

Hepoucanuesa K.T., anp-Papadu ateiagars Kaz¥y
Froutbivu sxerexurici: pus.-mat. FeUTBIMIAPBIHBIH KaHnauaaTel TypexanoBa K.M.

Kazipri ke3me HAHOCHYTHUKTEPAl 3€pTTey IKOHE OHBl KYpacThlpy KCHIHCH
KapacTbipbutyfa. 201aH acTaM efjie 63 HaHOCIYTHUKTEPIH KYPACTBIPBIN FAapBIIIKA YIIBIPHIT
kKaTelp. HaHOCTyTHHUKTEp acTpOHOMHSIA XaHA AQYIpIi KaJbINTACTHIpALL. Ap3aH, Oipak ere
3 PEKTUBTI aCTPOHOMUSIIBIK KYPBUIFBLIAP KONTETCH FHIIBIMH 3€PTTEYJICP KYPri3yre MyMKIHIIK
Oepei. HanocnyTHUKTEepAiH epeKIleniri peTiHxe: TabdapuTTep, KbICKa YakbITTa JKep
atMocdepachslHIa dp TYPJi 3epTTeysiep XKYpridy VIIiH Kemn KoJJaHbICKa ue.  byrinri Ttanma
KYpPacTBIPbUIFaH HAHOCITYTHUKTEPIiH JKapThIChl K00anapibl TEKCepy, 3epTTeyiep KYpri3y yuiH
FapbllllKa YIOBIPBUTYZA. AJl KaJiFaH >KapThIChl TEXHOJOTHSUIBIK TXipuOenepAl iCKe achipy
MaKcaTbhIH/Ia KOoJaHbLIaasl [1,2].

HanocnyTHHK KyienepiHiH MaHbI3Ibl OOITi- FApbIII anmapaThlH SJIEKTPMEH Ka0bIKTAY.
DNEKTPMEH ka0 IbIKTay KYHeCiH OacKapy >kep YCTi OaKpUiay KeIeHIHIH CUTHAIIaphIMEH )KY3ere
aceippiianbl. KyH OarapesiiapblHaH TiKeNed SJeKTp KyaT OepeTiH KYHeHIH JKYMBIC MPUHIUIL
KeJeciieTifieil: KyH OaTapesutapblHaH 3JICKTP KyaThl TIKeJIeH aKKyMYJSITOPFa JKOHE KYKTEYyre
taceiMaianasl [3]. COHFbI yaKbITTa HAHOCITYTHUKTEP/I1 2IEKTPMEH KaMTaMachl3 €Ty KYHeciHiH
UMUTAIMOHIBI MOJICITIHIH TYPBICTBIFBIH TEKCEPY YIIIH KONTETeH ToXipubenep jkacaaraH.

¥ CBIHBUTFAH KYMBICTA KeJleCiieil HAaHOCITYTHUKTEP AJIEKTPMEH KaOJbIKTay KYHeCiHIH
UMHUTALMSUIBIK  YIIT1 TYpJiepl KeNTIpuTiN, SJeKTPMEH >KaOAbIKTay >KYWECIHIH WMHUTAIUSIIBIK
MOJIeJiHE Taijay oKacalaibl, COHBIMEH KaTap OJJIGKTPMEH KaMmMTaMachl3 €Ty JKyieciH
MatLab/Simulink mporpammanapsl apKbUIBI TPOTPAMMAIIBIK MOHE MAaTEMaTHKAIBIK MOJIEIbIICY
OMICTEPIH KapacThIPbLIAIbI.

[Nafinanansutrad onedueTTep Ti3iMi:

1. T'ymun B.H., ITankpatoB .M., PonnonoB A.Jl. OcHOBBI yCTpOHCTBA U KOHCTPYHPOBAHHUS
KOCMHUYECKHX ammaparoB: Yued. mocobue mist By30B. — M.:Mammunoctpoenue, 1992.
—256.c.

2. A.C. CoipoBa — M. Dnpsacoepr I1.LE. BBemenue B Teopuio MojieTa HCKYCCTBEHHBIX
cnytHUKOB 3emun. — M.: Hayka, 1965. — 540 c.

3. IIpoexTupoBaHWE WCHOJHHUTENBHBIX OPTaHOB CHCTEM  YIPABJICHHUS JBH)KCHUEM
KOCMMYECKMX JIeTaTeNbHBIX ammapaToB: ydeOHoe mocobue / B.B.3enenuos ,
b.b.IlerpukeBuua. — M.: Uzn-so MI'TY umenu H.D.baymana, 2012. — 115 c.

250



JEKTPOJJMUHAMUYECKHUE CBOMCTBA HEUJIEAJIbHOM
OJTHOKOMIIOHEHTHOM I1JTIA3MBI

* * * *% *%*
Hy6osues [I.1O., CeizranbaeBa C.A., CanteiOaeB X., Apa X., Komoma IO.
“Kasaxckuit HauponansHslii YHUBEpCUTET MMeHH alb-Dapadu, AnMaTsl

*%. v v L
Banencuiickuii [lonurexunyeckuit Yauepcutet, Mcnanus

Hayunbie koHCYNbTaHTHI: 1.¢).-M.H., ipodeccop Apxunos F0.B., n.¢.-Mm.H., mpodeccop
Tkauenko .M.

Ocoboe MecTo cpenu TEOPEeTHYECKUX METOIOB MCCIECIOBAaHMS IIOTHBIX KYJIOHOBCKHX
CHCTEM 3aHUMAaeT MeTOJ MOMEHTOB. CyTh €ro COCTOUT B TOM, YTO (D)yHKIIMS JTMHEHHOTO OTKIIUKA
CHCTEMbI MOXET OBITh BBIP@KEHA C IOMOINBI0 HEKOTOPHIX OpPTOTOHAJIBHBIX MHOTOYICHOB,
BBIUUCIISIEMBIX Yepe3 IepBble, HEPACXOISIIUECS CTENEHHBIE MOMEHTHI MHUMOW YacTH ATOH
GYHKIMM OTKJIMKA, a Takxke uepe3 mapamerp-(QyHKIUIO, OO0JIQJAI0MyI0 ONpeAeIeHHBIMU
MaTeMaTHYECKUMH CBoWcTBaMH. [IpH 3TOM BakHO, YTO CaMH MOMEHTBI MOTYT OBITh BBIYMCIICHBI
HE3aBHCHUMO B paMKaxX TEOpHHU JHHEHHOW peakuun KyOo depe3 NmpoW3BOIHBIE ONEpaTopoB
IUIOTHOCTH C HMCIIOJb30BaHWEM (popMann3mMa BTOPUYHOTO KBAHTOBAaHWSA. MeTOJ MOMEHTOB
NO3BOJIICT BOCCTAHOBHUTH JIWHAMUYECKHE XapPAKTEPHUCTHKH (PU3UYECKOW CHCTEMBI IO
CTaTUYECKUM, 3ajaBas Buj mnapamerp-QyHkuuu HeBanmuaabL. OCOOYI0 NPHUBIEKATEIBHOCTH
IpUAaeT BO3MOXKHOCTh TPOBEACHUS PacdeTOB B HENEPTYpOAaTHBHBIX CHCTEMax M JUISA JHOOBIX
TraMUJIbTOHUAHOB, ONMCHIBAIOIINX B3aMMOICHCTBHSL.

Hacrosimass pabora sBiIsieTcss pa3BUTHEM MaTeMaTHdeckoro meroxa [2,3], B pamkax
KOTOPOTO BO3MOKHO BBIYHCIISATh KHHETUYECKUE, SJCKTPOIMHAMHYECKIE U ONITUYECKHE CBOMCTBA
IUTOTHOH TIJIa3MBI, C UCTIOJIb30BaHNEM (P PEKTUBHBIX OTEHIINAJIOB.

[Ipemiaraemprii  MeTOJ TMO3BOJISIET  OMPENENATh  JAMAJICKTPUYECKHUE CBOWCTBA U
JMHAMHYECKHE XapaKTEePUCTUKY IIa3Mbl 0€3 MPUBSA3KU K TaHHBIM YHCICHHOTO MOJICITUPOBAHUSL.

[TocnenHee naeT BO3MOKHOCTh TEOPETHUECKH PACCUMTATh TMHAMHUYECKHH CTPYKTYPHBIH
daxTop (ACD) u qusnextpudeckyto pynkuuto (JP) onnokomnoneHnTHoil miasmsl (OKII).

Jlureparypa:

1. Apxunos 0.B., baumb6ero @.b., [laBneroB A.E., Crapukos K.B. IIceBgonorennuansHas
TEOpHsI TUIOTHOM BBICOKOTEMIICpATYpHO# uta3Mbl. — Anmatel: «Kasak YHuBepcuteTi» Gacmachl,
2002. -111c.

2. lgor M. Tkachenko, Yu.V.Arkhipov, A.Askaruly. The method of moments and its
application in plasma physics. — Lambert Academic Publishing, 2012. -125 c.

3. Yu.V. Arkhipov, A. Askaruly, A.E. Davletov, D. Dubovtsev, Z. Donko, P. Hartmann, I.
Korolov, L. Conde, .M. Tkachenko, Direct Determination of Dynamic Properties of Coulomb
and Yukawa Classical One-Component Plasmas, Phys. Rev. Lett. v. 119, 045001, 2017.

251



BJIUAHUE ITAPAMETPOB IIJIA3MbI HA CUHTE3 YIVIEPOJHbIX
HAHOMATEPHUAJIOB METOJOM PECVD

Epnanynet E., barpeimes 1.1, JIUII, KasHY um. ans-®apadu, KbTY, r. Anmatst

Hayunble pykoBonutenu: K.¢.-M.H., PhD I"a6aymoun M.T.

AHau3 COCTOSHUS U TEHICHIINH Pa3BUTHUSI 00BEKTOB HAHOMHYCTPUH B HACTOALIECE BPEMS
MO3BOJIIET CJENaTh BBIBOA O TOM, YTO OJHOM M3 Hambojee NEepCHeKTUBHBIX obyacTeit
HAHOTEXHOJIOTUU SIBJISIETCS IOJIydeHUE yriaepoaHslx HaHomarepuanoB (YHM). Kak usBecTHO
YIJIepo/1 CYIIECTBYET B TBEPAOH (a3ze B HECKOJIbKUX MOIU(PUKALUAX, CBONCTBA KOTOPHIX PE3IKO
OTJIMYAIOTCS APYr OT JApyra: yriepoJHble HaHOYACTHUIbI[1], yriepoaHble HAHOBOJOKHA,
yriepoJinbie HaHOTPYOKH([2], rpaden [3], yriaepomubie HaHOCTeHBI[4], ¢ymiepen [5] u T.Im.
AxrtyansHOoCcTh YHM 00ycioBiIeHa ¢ MIMPOKUM CHEKTPOM HMX HPAKTUYECKOTO NMPUMEHEHUS B
Pa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH.

JlanHast paboTa MoCBsIIeHa SKCIIEPUMEHTAILHOMY MCCIIE0BAaHUIO BIUSHUE [1apaMETPOB
IJIa3Mbl HAa CUHTE3 yriepoAaHblx MaTtepuanoB MerogoM PECVD. B 3aBucuMocTu oT pa3inyHbIX
[IapaMeTpoB B YACTHOCTH, TEMIIEPATypbl, MOIIHOCTH pa3psja, JaBICHUE Tra3a, MPOLEHTHOE
COTHOIIIEHHE CMECHU Ta30B U T.J., B pe3yJabTaTe MPOBEICHHBIX IKCIIEPUMEHTAIBHBIX PabOT ObLIN
CUHTE3UPOBAHbl YIJIEPOJHBIE HAHOYACTHUIIbI, YIJIEPOJAHbIE HAHOBOJIOKHA M HAHOTPYOKH,
yIIepOAHbIE HAHOCTEHBI M MHOTOCJIOWHBIE rpadeHoBbie JUCTh. [lomydeHHble oOpa3ipl ObLIN
MCCJIEIOBAHbI C IIOMOIIBIO aHATUTUYECKUX U3MEPUTENIbHBIX IPUOOPOB, TAKUX KaK CKaHUPYIOLIast
JJIEKTPOHHAST MUKPOCKOIHS, CIIEKTPOCKONHSI KOMOUHAIIMOHHOTO PAcCEesTHUSI CBETa, OMTHUYECKas
MUKPOCKOIIHS.

OKCHEepUMEHTAIbHO OBUIO BBISBICHO, YTO OT MOIMHOCTU pa3psaa 3aBUCUT THII
CHHTE3MpyeMoro HaHoMaTepuana. Ilpu Temneparypax 400-450°C u mommuocTH paspsga 1-15 Br
CHHTE3HpPYIOTCS yIJepoJHBIE HAHOYACTUIBI, NpPH YBEIHMYEHMH TemmepaTypsl a0 S500°C
(bopMUPYIOTCS YIIIEPOIHbIE HAHOCTPYKTYPBI, B YACTHOCTH MPU MOUIHOCTAX 1-7 BT — yrinepoaHsie
HaHOBOJIOKHa M HaHOTpYOkH, 8-15 BT — yrmeponnsle HaHocTeHbl, 20-25 BT MHOrocmoiHsIi
rpaden. [lomydyeHHble pe3ynabTaThl SKCIEPUMEHTa MOTYT OBbITh HCHOJb30BaHbl JJII CHHTE3a
pa3IMYHBIX YIJIEPOIHBIX HAHOMATEPHAJIOB.

Cnucoxk nurepaTypsl
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WHIYCTPUSIA KOJJTAHY MAKCATBIHIA MBIC )KOHE OHBIH
KOCIHAJIAPBIHBIH KACUETTEPI MEH KYPBLIBIM/IBIK EPEKIIEJIKTEPIH
3EPTTEY.

XKanceur C.E., On-Dapabu areiaaarsl Kazak ¥YATTHIK Y HUBEPCHTETI
Frumeivu sxerexmni: Mypatos M.M.

Kazipri HapbIK 3aMaHbIHJIa MBIC aJIaMHBIH TYPMBIC TIpPIIUIITiHAE KeHIHEH Koiaanyaa. OHbl
AIIEKTPIIl TEXHUKAJA, MAIlIMHA )Kacay, MEAUIIMHA, KOJIIK KOHE d0ye KypallJapblH )KacayFa KCHIHEH
naigananyaa. by camanapra MBICTBI )KOHE OHBIH KOCIIAJIAPBIH MMaiaaanyabH OipaeH 0ip cebeoi
MBICTBIH JIEKTPOTKI3TIIITIIT MEH JKbUTY ©TKI3TIIITIr KOFaphl, MEXaHUKAJIBIK OHJCYTe KOJIANIbI
MeTaul OoJbIN Keneni. MBICTBIH TaFbl a Olp MeTalFa COWKEC KAacHeTi OHBIH KalTa eHIEmyi.
Kazipri ke3me MpIcTaH kacanraH OyibIMIap bl TOJBIKTal Kaiita egueyre 6onaael. Con cebenTi
SKOHOMUKAJIBIK, KaFbIHAaH MBICTBI Ka3blll aJlFaHHAH Tepi KaiTa eHaey THiMai Oomanbl. byi O6ip
JKarblHaH »JKep pecypcTapblH yHemuaeuai [1]. DimekTporexHUKaga »dJICKTP OTKI3TIMITIr
Halapjamaybl YIIiH Ta3a MBICTBI ITalijajlaHa OTBIPBII AJIEKTP TOThIH TACMAaJIIalThIH KaOebaepIi
JKOHE DIJIEKTP TOTHIH CAaKTAaUTBIH MBIC oOpamaapbl MEH TpaHchopMaropiapia KeHiHEeH
naiigananaapl. JKblUTy OTKISTIMITITIHE COMKEC MBICTBI KbUTy OEpeTiH >Kepliepre sFHU JKbUTY
paamaropiapbiHa KOHE JIe KOHAWIIMOHEpJiepre KolaHaabpl. MBICTBIH KyiMaiaphl J1a eHIipicTe
JKOHE TEXHUKAIa KeHIHEH KoyqaHbutas [2-3].

Kaszipri ke3¢ MbIC HAHOYHTAFbI aJJaM3aTThIH [Tali1ajIaHbIIl )KYPIeH 3aTTap IbIH X MMHUSIIBIK
KYPaMBbIH jKaKcapTyFa SFHHU BICTBIKKA, CYBIKKA, KOPPO3HsFra JKoHE Jie 0acKa ChIPTKbBI (haKTopiiapra
TO3IM/IUIITIH apTTHIPY YIIiH KeHIHEH KoJaaHaasl [4].

Kazipri ke3ae TexHHMKana KeOiHece OenmekTepiHiH emmemaepi 10 MKM-JIaH acaTblH
YHTaKTap KOJIIAHBLIAbI, YHTAK OJIIeMepl MUKPOHIBIIaH CyOMUKPOH/IbIFA aybIcKaH ke3ae (d<1
MKM ) YHTaKTapAbIH KYPBUIBIMJIBIK CHIIAThI MEH KaCHUETTEP1 ©3repe/i, ce0eb1 OeTTik aromaap yJieci
KeJIEMJIET1 aTOM yJieciMeH Iamanac 0oibin keieni. Hano aiimakka KOIIKeH Ke3/ie YHTaKTap.IblH
KYPBUIBIMBIK CUTIATHl MEH KaCUETTEPiHIH 03repyl alKbIH KopiHe/i, 0eTTik aToM 0eliri keaemeri
aTOMMEH IIamajiac HeMece OJlaH Kell 0oJajbl, OeNeKTepIiH peakusIbIK KacCueTTepl apTaibl.
bynnait kacuerTepiHe GaillaHBICTBI CYOMUKPOHBUIAD MEH HAHOYHTAKTapJAbIH CHHTE31 Ka3ipri
3aMaHFbl MaTepPHAITaHyIbIH ayKbIMIbl TalchipMachl Oousbim  TaObutafmel  [5]. Metamn
YHTaKTapbIHBIH CUHTE31 o/licTepiHeH Ooamarsl 6ap dMEKTPOXUMHUSIIBIK SIiC OOJIBIN KeNel, ojap
AJIEKTPOJIN3 IIAPTHIH TaHJAYABIH TYpiHE OaiJIaHBICTBI, €H AJIBIMEH, DJICKTPOJTAP apachIHIAFbI
TOK KYLII MEH KepHey 3JEeKTPOJThl peakUusiap KbUIIaMIbIFbIH O0acKapyFa MYMKIHIIK Oepeni
JKOHE COFaH OalIaHBICThl AJILIHATHIH OHIMHIH OHIMJUIIT, XUMHSUIBIK KYpambl, eJemMaepl MeH
mimisgepi ae 6ackapsiaas [6].

Bysr ’KyMBICTa 2JIEKTPOJIU3 OMICIMEH MBIC KOHE OHBIH KOCIAJAPBIHBIH KACHUETTEpl MCH
KYPBUIBIMIBIK €PEKIIENTIKTepl 3ePTTENTEH.

Konnansuiran ofgeduerrep TiziMi:

1CnpaBounuk 1o 3iekTporexHndeckuMm marepuanam. [lox pea. F0.B. Kopwurkoro, B.B.
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IHOJYYEHUE HAHOYACTHUII ME/I1 B IINTASME KOMBUHHUPOBAHHOTI'O
BY+DC PA3PAIA

Kymamunos P.E., XKynaucoexos A.T.

Kazaxckuiit HanimonaneHb1it YHUBEpCUTET M. alib-Dapadbu, PU3nKo-TeXHUIECKUH
dakynbrer, 050040, np. anp-Dapadu, 71, Anmarsl, Kazaxcran
E-mail: rakimzhan@gmail.com
Hayunslit pykoBoautens: goktop PhD Opasbaes C.A.

Ha ceropssiiinuii JeHb HAHOYACTULBI U HAHOCTPYKTYPUPOBAHHBIE MaTEpUaibl UCIIOIB3YIOTCS BO
MHOTUX cdepax dYeloBEYEeCKOW JIeATENbHOCTH — B JJIEKTPOHHKE, HWH(GOpMAaTHUKE,
MaTepHaJIOBEICHUH, YHEPreTUKE, MAIIMHOCTPOSCHUH, OMOJIOTHH, MeIUIMHE. X mponu3BOACTBO B
MJIA3MEHHOW CcpeJie UMEET psif mpeuMyIiecTs [ 1].

KombunupoBannsiii (BU+DC) paspsn ucnonb3yercst A TPaBICHHUS Pa3TUYHBIX
MaTepuasoB, sl CTEPUIN3AUY, TUIA3MEHHON OUMCTKH ra30pa3psIHbIX KaMmep, B MIa3MOXHUMUH,
JUISl HAKAYKH Ta30BbIX JIa3epoB U T.1. [2, 3].

DKcrnepuMeHTallbHAs YCTAHOBKA COCTOUT M3 HECKOJBKUX yacTel: cuctema nutanus (BU
TEHEepPaTop C COIIACYIOLUIUM YCTPONCTBOM M UCTOUHHUK [TOCTOSIHHOT'O TOKA), BAKYyMHasl CUCTEMA U
BaKyyMHas kamepa. OCHOBHOM YacTblO 3KCHEPUMEHTAIbHOW YCTAHOBKH SBIISIETCSI CHCTEMA
AJIEKTPOJIOB, KOTOpasi paclojio)keHa BHYTpU Kamepbl. [lmazma 3axuraercs Mexnay
IUIOCKOMApaUIeTbHBIMUA  3JIEKTpofamMu  auamMetrpoM 10 cM. MexXdIeKTpoJHOE paccTOsHUE
cocraBisieT 3 cM. Bepxumii anekrpos nmoaximoueH k BYU renepatopy Seren-R301 u nucTtoyHHKY
MUTaHUS TOCTOSHHOTO TOKA, HIDKHUU DJIEKTPOJ 3a3eMiieH. MUIllleHb W3 MeIH MPUKPEIUieHa K
BepxHeMy uiekTpoay. MouHocts BU paspsina BappupoBanacs B mpuaenax 1+50 Bt, Hanpsbkenue
rncrouHuka nocrosinnoro nutanus 0+100 B, a naBnenue raza 0,1+1 Topp.

B kauecTBe nou10k€K U OCHOBBI /111 METAJUIMYECKUX TUIEHOK MCIOIb30BAINCH IIACTUHBI
MOHOKPHUCTAJTINYECKOr0 KpEMHMS ¢ pasmepamu 1x1 cMm. [IpeasapurenbHO NOI0KKN IPOXOAUIN
XUMHUYECKYIO OUHCTKY.

[Tonmy4yenHble o00pa3ipl OBUIM MCCIEJOBAHBl METOJIOM CKAaHUPYIOIIEH 3JIEKTPOHHON
mukpockoruu (COM). Kak nmokassiBaer COM u3o0paxeHne, ObUTH CHHTE3UPOBaHbBI ChepuIecKre
HaHouacTHLbl ¢ auamerpamu oT 80 HM 1o 500 HM B 3aBHCHMOCTH OT NapaMeTpOB ILIA3MBI.
JlnameTp 1 KOHILIEHTpALMs YacTUL] OBbLIN ONpeAeNeHbl C OMOILBIO HAPSKEHUS! CAMOCMEILIEHUS
Y KOHILICHTPALMH JIEKTPOHOB.

B pesynbpTate ObuUIM MOCTPOEHO paclpeiesieHue pa3MepoB YacTHUI[ B 3aBUCHUMOCTH OT
[apaMeTpoB IIa3Mbl. BplIM NOydeHbl 3aBUCMMOCTH HANPSKEHUS CAMOCMELIEHHSI OT BPEMEHU
IpU pa3IMuHBIX MapaMeTpax IUla3Mbl (JaBJI€HHME Ta3a M MOIIHOCTh pas3psiia) U rpaduk
3aBUCHUMOCTH BPEMEHHU CHHTE3a YacTHI] OT HAIIPSDKEHUS MOCTOSHHOTO TOKa. belno ompezneneHo,
YTO C YBEJIMUEHHUEM HAIPSKEHUSI IOCTOSIHHOTO TOKA YMEHBIIIAETCSl BpeMsl CHHTE3a 4acTull. Takum
00pa3oM, MOJKHO CKa3aTh, YTO C IMOMOIIBIO MOCTOSIHHOTO 3JIEKTPHUECKOTO HAMPSIKEHUS MOXKHO
KOHTPOJIMPOBATh POCT YAaCTHUIl B IUIa3MEHHOMU Cpeie.
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TBIFBI3 KYJIOHABIK KYHEHIH JUDJIEKTPJIIK KACUETTEPI

A. T. XXymaGekoBa
On-Dapabu aTeiaaarel KazY'V, ¢pusuka-texHukaiblK GpakynbTeTi, Kazakcran
Feutbivu sxerekmni: PhD A.b. Ammk6aeBa

TeIFBI3 KyIOHIIBI JKYHENEepAIH KaCUeTTEepiH Talaay YIIH JUAJIEKTPIIK CUIaTTaMalapbiH
Oimy KaxkeT, Oy Iula3Ma TOJIKBIHJIAPBIHBIH JUCIEPCHSCHIH JKOHE OIly JCKPEMEHTIH ecenTey
MYMKIHJITIH Oepei XoHE OCHl JKYHelepAe OpbIH alfaH CbhI3BIKTBIK JKOHE CBHI3BIKTHI €eMec
TOJKBIH/BIK IPOIECTePAl 3epTTeyre MYMKIHIIK Oepemi. Byn TakbIpbINTHIH MakcaThl IUla3Ma
TOJIKBIHIAPBIHBIH TUCTIEPCUSIIBIK CUTIATTaMaNIAPbIH 3€PTTEY KOHE Tanaay OOJIbI TaObLIabl.

[Torennman peringe ekl  OenmekTiH e3apa opekerrecyli KyioH mnoTeHmmManbiH

naiganaHaMbl3:
2

o(N="
r
aJI TUTa3MaHbIH KYHIH CUNaTTay YIIiH OaiJlaHbIC ITapaMeTPiH KOJIaHAMBI3:
eZ
B ak, T
MoMeHTTep OJIiCiH KOJJaHy apKbUIbl KYJOHJBIK KYHEHIH JMUAJICKTPIIK KacHeTTepiH
aHbpIKTayFa Ooyiajpl, WIBIFBIHAANY (YHKIUSIAPBIHBIH —élm Sk OipHeIe aJIFaIIKbl

MOMEHTTEPIH KOJJIaHy apKbLIbI.

HIerFpiaaany (QyHKOMSCHIH — €cenTey YIIiH €Ki OeJIEeKTIH apachlHAarbl dcepiecy
MOTEHIIMAJIBIH )KOHE CTaTUKAJIBIK KYPbUTBIM (akTopbiH S(k) 61y KaxkeT. COHFBICHIH TUIIEPTI30€KTi
KYBIKTayla TYHBIK oKkyie yurH OpHiTedH-LlepHuk HMHTerpanjgsl TeHIEYyl KeMeriMeH
AHBIKTalMBI3.

OpTaHblH OUPJIEKTPIIK KACHETIH aHbIKTay YIIiH, HeBaHIMHH (opMynachkl MbIHA TYpJE

JKa3bli1aabl

1 _q, oy (2 +Q)
e(k,®) 2(2° —02) +Q(Z2° + ?)
myana o =C,(k)/C,(K), o, =C,(k)/C,(k),Q(K,z)- HeBaHiuHH KIAaCCHIHBIH (YHKIHICHI,
MBIHA MAPTTapbl KAHAFATTAHBIPAIBI !i_rl!(Q(k, z)/z)=0,Imz>0.

C.(K) =—%J.0)"_1 Ime(k, o)do

Bip KOMIIOHEHTTI MIa3MaJIBIK MOJETBJETT MOMEHTTEp OJICIH KOJJIaHY apKbLIbl THIFBI3
KYJIOHJIBI >KYHeNnep/iH IMCIepCUsUIBIK CUIaTTaMallapblH ecenTey MYMKIHJITH Oepei.
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KOMIIBIOTEPHOE MOJIEJINPOBAHUE TUHAMHWKH IIBIIMHOK 1A
PA3/IMYHBIX MATEPHUAJIOB B IPUCTEHOYHOMU IIVIABME TEPMOAIAEPHOI'O
PEAKTOPA

Ncanona A K.
Hayunsrit pykoBoautens: PhD, BacteikoBa H.X.

Bnusinus mnbuteoOpazoBaHust M3 KAHOUAATHBIX MAaTEPHATIOB W HUX BpeMsS KHU3HU
(CyliecTBOBaHHUS) SBJISIIOTCS BXKHEUIIMMM XapaKTEPUCTUKAMU JUHAMUKH TMBLJIEBBIX YaCTHUIl B
MIPUCTEHOYHOH TTa3Me TEPMOSIEpHOTO peakTopa [1-4]. Onucanus 3BOIIONUN TBUICOOpa30BaHUS
U3 KaHIUJATHBIX MAaTEpPUATIOB M MX BPEMEHH >KU3HU (CYIIECTBOBAHUS) UTPAET CYIIECTBEHHYIO
poiib B (pOPMUPOBAHUU MPHUCTEHOUHOH Tu1a3mbl. Clie0BaTENbHO, 3TH PE3YIbTaThl MOTYT OBITH
MOJIE3HBI ISl OLICHKU JIJTMHBI MPOHUKHOBEHUS MBUIEBBIX YACTHI], U3TOTOBJIEHHBIX U3 Pa3HBIX
MaTepuasoB, MEPEMELIAIONINXCS B TEPMOSICPHBIX YCTPOMCTBAX. B nmamnoit  pabore
paccMmaTpuBaeTcsl TMHAMHUKA W BPEMsl JKU3HHM WHIAMBHIYAJILHON NMBUIMHKH OOpa30BaBIIeeCs Ha
MOBEPXHOCTU CTEHKH TEPMOSIIEPHOTO peakTopa. [ onucanus AMHAMUKY TBUTUHKY PEIIaloTCs
YpaBHEHHUS JBW)KCHUS, YPABHCHHsI OallaHCa MAaCChl M SHEPTUH, & TAKXKE YPaBHEHUS JIJIS 3apsIKU
MBUTUHKY.

PacueTs! mpoBeieHbI TS MBUTHHOK, COCTOSIINX U3 pa3HbiXx MaTepuano Be, Ni, Mo u W,
KOTOpBIE€ 3aBUCUT OT pa3jMuuil B CBOMCTBAX MAaTEpPHAIOB U TEPMOXHUMHUYECKUX CBOMCTB. bbuin
MOJIYYCHBI 3apsA]l MBUIMHKKA U TIOTOKH SHEPIHMH B 3aBUCHUMOCTHU OT TEMIIEpaTyphbl MBUIUHKH. A
TakKe MOJY4YeHbl TeMIlepaTypa W pajuyc MbUIMHKH, KaKk (yHKIHM BpemMeHH. Ha ocHoBe »THx
pacyeTOB MOJTYYEHBI OIICHKA BPEMEHHU KU3HU MBUTUHKH JIJIS1 Pa3IMYHBIX MATEPUAJIOB.

CIHMCOK UCIIOJIF30BAHHBIX NCTOYHUKOB:
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052504 (2007)
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THE INVESTIGATION OF AVERAGE KINETIC ENERGY OF ELECTRONS IN
DENSE SEMICLASSICAL PLASMA

K.M. Turekhanova*, D.S. Kaliyeva*, Beketov N.K.**
“al-Farabi Kazakh National University, 71, al-Farabi av., Almaty, 050040, Kazakhstan,
** NIS of Physics and Mathematics, Almaty

The investigation of the kinetic properties of dense semiclassical plasmas is interest in
many applications such as in the implementation of inertial thermonuclear fusion and etc. Finding
the particle distribution function is one of the main problems in plasma physics. In work [1] the
form of the particle distribution function determined by various parameters and processes. The
main mechanism that determines the fastest part of the distribution function is the escape of
electrons to the walls. In addition the electron energy distribution functions have a rich structure
induced by super elastic collisions between excited species and cold electrons. Super elastic
vibrational collisions play an important role in affecting the electron’s energy distribution function
in a wide range of the electric field [2]. It is possible to determine the spectra of high-charged ions
and simulate their kinetics with the help of kinetic theory [3].

Due to the influence of external forces the particle distribution function deviates from the
equilibrium leading to the change of the average energy and directional velocity of the particles
and the distribution function, which depends on the velocity components. To describe this
processes, the pseudopotentials was used that takes into account the charge screening at long
distances and quantum effect of diffraction, which occurs in dense systems. As well, the mean
energy of the electrons was calculated by the Coulomb logarithm by using the distribution function
in a strong field [4] for continuous collision cross section:

(Kg)=04ym, / m,eE, M

where Agg is the free path length of electrons. The Coulomb logarithm determines by the

scattering angle of particle in plasma. By solving the scattering angle of particle, we got collisional
characteristics of dense plasma such as scattering sections, free lengths and frequencies of particles
based on effective pseudopotential models.

The tail of distribution function of particles in external electric field increases with the
decrease of plasma density parameter when we take into account quantum mechanical and
screening effects. This effect is possibly connected with decrease of the collision frequencies [5].
It is shown that taking into account the screening effect and quantum-mechanical effects of
diffraction and symmetry in a dense semiclassical plasma leads to an increase in the average Kinetic
energy of electrons with an increase in velocity.
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NMITYJBCTI IIVTIASMAJIBIK YAETKIIITE AJIBIHFAH
HAHOKYPBIUIBIM/IbI BETTEPAIH KACUETTEPIH 3EPTTEY

KambapoB A.A., PaiibimxanoB XK.P. On-®apadu at. Kaz¥YVY, Anmatsr
Frouteimu skerekmi: ¢.-m. F.K., noredt Jocbomaes M.K.

Byrinri Tapmarpl TEXHOJOTHSIIApAA JKYKa KaOBIKIIAIBI KaOBIHIApABIH MaHBI3BI 30D.
OHEpKOCINTIK 6HIMIe KOWBUIATBHIH KOITEreH TaJlallTapAblH HETI31HEH MaTepHalIblH OeTKi
Ka0aTbIHBIH KacueTTepi aHbIKTanaapl. COHIBIKTAH, iC KY31He OHIMHIH KaKETTi KaCUETTEPiH aly
MIHJIETI KaKETTI KACHETTep >KUBIHTBHIFBIH KaMTaMmachl3 €TETiH apHaibl >kaObIHAApbl Oap
MaTepHaIapabl ai1agana OTHIPHII SN/

WmnynbeTi ra3aplk paszpsarap/sl (IU1a3MaHbl) KOJJAHBII HAaHOKYPBUIBIMIBI OeTTep *kKoHe
HaHOOOIIIIEKTEp alybIH OipHelne omicTepl Oap HeMece ojiap OJ Kepiepjle O3MIriHEeH maiina
o6omaner [1-3]. OnapapiH opOipeyiHiH ©34epiHe TOH epekmienikTepi O0onampl. OChl CHUSKTHI
JKOJIIApMEH aJbIHFaH HaHOKYPBUIBIMJIBI MaTepHaiap eTe KeH KOJJaHBIC aschiHA ne. MyHmai
MaTepHaiapibl KOJAAHY SHEPrusiHbl TYPJICHIIPY *OHE cakray OOMbIHIIA Herisri mosienepmi
nrenrye 6actel 9ic OOJBIN TaObUIaAbl. DHEPTUSHBI TYPICHIIPY JKOHE CaKTay III00AIbI KBLTY
MEH Ka30aibl jkaHapMail a3/bIFbIHBIH MOCEJENIepiH IIenlyAe ©oTe MaHbI3Jbl. Mpblcaibl
HaHOKYPBUTBIM/IBI KOMIpTEK aIcCOPOEHTTEP PETiHAe, MOJIEKYIANIBIK TOp, MeMOpaHa, KaTalinu3aTtop
JKOHE Karanu3aTop OeJIlIeKTepl YIIH TachIMalJaylibl, COHBIMEH KaTap opTYpJii THITI
DIIEKTPOH/ABI  KOHE OJJCKTPOXUMISUIBIK ~ KYPBUIFBUIAPABI — JIMTHH-HOHIBI  OaTapesuiap,
CYNEpKOHJCHCATOpJIap JKOHE JKaHapMail »JIEeMEHTTepl pEeTiHAE KOJAAHBICTAa IEepCHeKTUBTI
Mmatepuai 60 Tabbu1anbl. OChIHIaM KoNMaanyaap OSTiHIH YIKESH aylaHbIHA, )KOFAPhl XUMUSLIIBIK
OCPIKTIKKE KOHE JICKTP OTKI3TIIITIKKE OalIaHbICTHI.

NITY-30 KOHOBIPFBICHIHA HAHOKYPBUIBIMIIBI OETTEpAiH KAaCHETiH 3epTTey YIIiH Keyeci
SKCHEpUMEHTTEp 1 JKacaablK. OJ1 YIIIH Ta3apThUIFaH MBIC YJITUIEPIH kKoHE Ipa(UTTEH XKacalFaH
TOp MaiJaNaHAbIK. DIEKTOPATAp KYHeCiHiH oci OoiibiMeH Oip KaTapra OipHEH COH Oipi ajnabIMeH
rpaduT TOpPHl 5 CM apakalbIKTBIKTAa, OJaH KeHiH MbIC yariiepi 12 cM apakamibIKThIKTa
opHanacTeIpbulAbl. ToxipuOe KanbINThl KbICBIMAA JKOHE ©3repicci3 pa3psa]l KepHeyIMeH
KYPri3iiai. DKCIIepUMEHT OapbIChIHIAFbI M1a3MaJIbIK aFbIHHBIH IPadUTTI TOpABIH OETIMEH 6TKEH
Ke3/1e, TopAaH OeJeKTepIiH KYJIBIHBII HIBIFYBIH KOHE MBIC YIITIHIH O€TiHE KaObICYbIH KOFapbl
KeAaMIbIKTEl kamepaHblH (Phantom VEO710S) kemerimen Oaikansik. HoTwskecinge Mbic
YIAriiepiHiH OeTiHAe HAHOKYPBUIBIMIBI XKyKa OeTTep maima Oomnabsl. OmapablH KaJbIHJIBIFBI
mamamed 180 HM. HaHoKypbUTBIMIBI O€T Kenip-0yiblp 60bIn bIKTH. CoHgaii-ak Paman cnekTpi
KOPCETKEH Iel MbIC YATUIepiHiH OeTiHAe aMop(Thl rpa@UTTIH GeIIeKTepl aHbIKTaIAbl. byriHri
TaHJ1a aJIbIHFaH YIATUIEpIiH KacueTTepl TePeHIpeK 3epTTeIly YCTIHE.
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BJIMAHUE TEMIIEPATYPBI I'A3A HA 3APOXKJIEHUE U POCT IIBIJIEBBIX
HAHOYACTHUII B BY IIJIASME

KacsimbekoB XK.K., XKynucoexkor A.T.
Kazaxckuit Hartmonanbuelii YHUBepcuTeT UM. anb-Dapabu, r.Anmarsl
kasimbekov_zhandos@mail.ru
Hayunslii pykoBonutens: goktop PhD Opa3z6aes C.A.

TenaeHus pa3BUTHS HAHOMATEPHAJIOB YK€ MMO3BOJIACT HATJSAIHO YOCIUTCS, YTO OJTHOM U3
Haubosee MEepCHeKTUBHBIX oO0NacTeil B HAHOTEXHOJOTMH SIBJSIETCS CHHTE3 YIJIEPOJIHBIX
HaHOMAaTepHaJoB. B cBOIO ouepe b HAHOYACTHUIIHI - 3TO U30JIUPOBAHHBIE TBEPAO(pa3HbIE OOBEKTHI,
pasMepnl KOTOPBIX BO BCEX TpeX u3MepeHusix coctasisaer ot 1 1o 100um. Ha ceronnsmnuii n1eHb
W3YYalOTCSl M OTKPBIBAIOTCS BCE OOJbINEe M OOJbIE OY€Hh MHTEPECHBIX, CBSI3aHHBIX C (DU3HUKO-
XUMHUYECKHMHU XapaKTepUCTUKaMU yriepoaHoro Hanomarepuana (YHM), Tak ke B CBS3M C 3TUM
00HApYXKMBAIOTCSI HEMAJIOBAXKHBIE BO3MOXXHOCTH TMPUMEHEHHUSI B Pa3HBIX OOJACTSAX HE TOJBKO
HAyKH, HO U B CTPOUTENILCTBE, SHEPTETUKE, DIIEKTPOHUKE U T.A. B 1anHO# paboTe ams noaydeHus
YIJIEpOAHBIX HAaHOMATEpPHaIOB ObLI HUCIIOJIIB30BAH METOJ XMMUYECKOTO OCAXKIACHMSI U3 I'a30BOM
dasbl ¢ iasmennsiM ycuienuem (PECVD).

[ToyueHue yriaepoAHbIX HAHOYACTHUI] OCYIIECTBIISETCS B IUIa3ME€ BBICOKOYACTOTHOTO
paspsga 13,56 MI'n, cormacyromum yctpoiicTBoM Tuma L. JlaHHas ycTaHOBKa COCTOUT U3
BaKyyMHOUW KaMepbl B KOTOPYIO HHTEIPUPOBAHA CUCTEMA IUJIUHAPUICCKIX TPYO C JIEKTPOIaMHU.
B cBOr0 ouepep 351eKTPO bl BEIIOJIHEHBI B BUAE [JIOCKONAPAIIIEIbHBIX JUCKOB, PACIIOIOAKEHHBIX
Ha pacctosHur 20 MM. B oTITH4mH OT HIDKHETO, BEPXHHM JIEKTPOJT COCTOUT M3 TPEX MapaILICITBHO
KOHTaKTHBIX 3JEKTpoAOB. Temmeparypa B BaKyyMHOM KaMmepe peryJIHpyeTcsi CHUCTEMOM
OXJIQXKJIEHUSI U HarpeBa C UCIOJb30BAaHUEM JKHUJKOTO a30Ta U Meykdu. Takum oOpazoM MOXKHO
BapbHpPOBaTh TEMIIEpaTypy IIa3sMoobpasyomeii cpeasl B guamasone ot -20 mo 100°C. Ha
AKTHBHBIX JJIEKTPOJAaX B €MKOCTHOM pa3psjie MHIYLHMPYETCS MOCTOSHHBIA TOK, HAINpsHKEHUE
CaMOCMEIIEHUSI KOTOPOTo MPsSMBIM 00pa3oM BIIMSET Ha KOHIEHTPAILMIO MOTOKA AJIEKTPOHOB B
wiasme. s uccnenoBaHus IUIa3MOXMMHMUYECKOIO CHUHTE3a M (OPMHpPOBAHUS HAHOYACTHUIL
MPUMEHSIETCS METO/1, OCHOBAHHBIN HAa U3MEPEHUH HanpshDKeHUs camocMentieHus Vpc, [TonyueHHbie
HAHOYACTHIIBI AaHAJTM3UPYIOTCS C TIOMOIIBIO JICKTPOHHOTO CKaHHUPYIOIIEro MUKpockoma Quanta
3D, nenaroTcs MUKPOCHUMKH.

B nanHoll nccnenoBatenbckoil paboTe OBLIIM CUHTE3UPOBAHBI YIIIEPOJHBIE HAHOYACTUIIBI
metooM PECVD u BBISICHWIIOCH, UTO pa3IMyYHbIE TApAMETPhl, TAKHE KaK TeMIepaTypa B paboueit
KaMepe, HalpsKeHUEe CaMOCMEILEHUs, J1aBJeHUe ra3a U Mp., NPAMbIM 00pa3oM BIMSIOT HAa MX
dbopmupoBanue. K npumepy, crajgo U3BECTHO, YTO €CIIM B CIIy4ae MOBBIIICHUS TEMIEPATYPHI C
komHaTHO# 10 100°C Bpems 06pa30BaHMS HAHOYACTHI] YITIEPO/Ia YBETNUNBACTCS B 4 pasa.
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OIIPEJEJIEHUE 3APSJIA IBLIEBBIX YACTHI] HA OCHOBE XUMHUYECKOM
MOJAEJIM I1VTA3MbI

Kyp6anos .
KasHY um. anp-®apabu, Anmatsl

[TpieBast maa3mMa BBI3BIBAET HMHTEPEC, CBS3AHHBIM C HAJIMYMEM B HEW IHCIIEPCHBIX
MaKpO4acTHILl, KOTOpPbIE BIMSIOT Ha MOHU3ALMOHHOE PaBHOBECHE B IUIA3ME, YTO NPUBOIUT K
U3MEHEHHUIO €€ JIOKAJIbHBIX XapaKTEPUCTUK. DJIEKTPOCTaTUUYECKas 3HEPIHsl B3aUMOJCHCTBUS
MEX/y NbUIEBBIMU YaCTULIAMH B IJIa3ME€ MOKET U3MEHATHCS B JOCTATOYHO HIMPOKUX Ipeesnax,
YTO MPHUBOJHUT K HEOOXOIUMOCTH PACCMOTPEHHUS KaK CaOOCBsA3aHHBIX (Ia3000pa3HbBIX) CUCTEM,
TaK ¥ KPUCTAJUIONOAOOHBIX CTPYKTYP.

[TpieByt0 mia3My MOXHO BCTPETUTh B KOCMHUYECKHX TYMAHHOCTSX, IJIAHETAPHBIX
KOJIBLIAX, XBOCTaX KOMET, a TakKXe B IPUCTEHOUYHBIX OOJACTAX PA3JIUYHBIX IIa3MEHHBIX
7a00paTOPHBIX YCTAaHOBOK. B MPOMBINIIEHHBIX YCTAHOBKAX IMBUIEBBIC YaCTUI[BI MOTYT BHOCUTH B
TEXHOJIOTUYECKUN MPOLecC KaK MOJO0XKUTENbHbIM BKIAJ, HAallpUMep B 00pa3oBaHHE MOPOILIKA
OKCHJIOB M HHUTPHUIOB METAUIOB, TaK M OTPUIATEIbHBIN BKIIAJ, CBSI3aHHBIN C 3arps3HEHHUEM
KOHEYHOro ImpoaykTa. Hampumep, B SKCIEpPUMEHTAIbHBIX TEPMOSJIEPHBIX peaKkTopax
00pa3oBaHME MbUIEBBIX YAaCTUI[ BCIEICTBUE IPO3UHU JeTallel, TpaHUYalIUX C IJ1a3MOM, IPUBOIUT
K CEepbe3HbIM IIOCIEJCTBHUAM, TAaKMM KakK HaKOIUICHHE TPHUTHUSA C Mocienyromeil yrpo3oi
0€30MaCHOCTH CYIIECTBOBAHUS CTAallMOHAPHOTO pexuma. B cBA3M C 3TUM, U3ydyeHHE CBOMCTB
IbIJIEBBIX YACTHUI] B IJ1a3Me SIBJISIETCS BaXXKHOM (pyHIaMeHTaIbHOM U MPUKIIAJAHON 3a1auei.

B nanmnoit paboTe Ha OCHOBE IICEBONMOTEHIMAIBLHOM Teopuu [l1] moctpoena
CaMOCOIJIacOBaHHAs ~XUMHYECKas MOJeNIb IOJHOCTBIO  HOHHM30BaHHOM  Imia3Mbl  [2],
NOCJIEZI0BATENbHO YUUTHIBAIOLIAs! COBOKYITHOCTh MEKYACTHUUHBIX B3aUMOJICHCTBUI B HEKOTOPOM
o0beMe M1a3Mbl, COOTBETCTBYIOIIEH MapaMeTpoM TokamakoB. Ha ocHOBe mOCTpoeHHOM Mojenu
olpezesieHbl 3aBUCUMOCTH 3apsi/ia MbUIEBBIX YaCTHULL OT [JIa3MEHHBIX [TapaMeTpoB. BrisiBiIeHO, UTO
C YBEJIMYEHUEM apaMeTpa HEWJEaNbHOCTU IJIa3Mbl 3apsj MbLIEBBIX YacTHIl yObiBaeT. Kpome
3TOro, MPOU3BEJEHO COIMOCTABICHHWE MOJYYEHHBIX PE3YJIbTaTOB C TPAJULIUOHHBIMU METOJIOM
HaXOXXJEHUs 3apsla MbUIEBBIX YAacTHULl, & MUMEHHO METOJIOM OIpaHHMYEHHOIo OpOMTaJIBHOTO
nBukeHus [3]. CinegyeT OTMETUTh, YTO B IPOLIECCE MOCTPOSHUS MOJIENIN ObUIH YUTEHbI (PAKTOPHI,
CYIIECTBEHHO BJIMSIONIME Ha 3apsiJl MBbUIEBBIX YAaCTHI, TAaKUE KaK paboTa BBIXO/a HJIEKTPOHOB C
MOBEPXHOCTH 3apsKEHHOM MbUIEBON YaCTHUIIbI, @ TAK)KE KOHEYHOCTh UX Pa3MepOB.
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MOJIETMPOBAHUE CBOHCTB YACTUYHO HOHU30BAHHOM BOJOPOJHOM
TIJTAZMBbBI

3. Maxut

Ecnu B miasmMe NpuCyTCTBYIOT HEMTpalbHbIE aTOMBI, IUIa3Ma SIBISIETCS YacTUYHO
MOHM30BaHHON. YaCTHYHO MOHM30BAaHHAsS IJIa3Ma - 00BEKT MHOYKECTBA IKCIIEPUMEHTAIBHBIX U
TeopeTuueckux uccienoBanui [1,2]. OgHUM M3 OCHOBHBIX IApaMETPOB, XAPAKTEPU3YIOIIUX
YaCTUYHO MOHU30BAHHYIO IJIa3My, SIBJISIETCS CTENIEHb MOHU3AMU. BennynHa cTerneHu MoHU3aluu
OKa3bIBACT CYIIECTBEHHOE BO3JCUCTBHE HA TEPMOJMHAMUYECKHE U CTPYKTYpHBIE CBOICTBa
YaCTUYHO HMOHM30BAaHHOW TMJIa3Mbl (JaBJICHUE IUIA3Mbl, SHEPTUIO0 KOPPEISALUU, CTPYKTYpPHBIE
dakTopsbl, paauanbHble GYHKIIUU paclpeleIeHUs] KOMIIOHEHT).

Ecnu sHeprus B3auMoIeHCTBUS YaCTHI] IJ1a3MbI TPEHEOPEIKUMO MaJjia 1o CPaBHEHUIO C UX
CpenHEl KUHETHYeCKOM »sHeprued, TO I1a3Ma paccMaTpuBaeTcss Kak wujieanbHas. [lpu
WCCJICIOBAaHUH HEWICATbHONW IIJIa3Mbl HEOOXOJAMMO YYUTHIBaTh JIPPEKT SKPAaHUPOBKH U
KBaHTOBBIC d(DPEKTEHI.

Jlnst onpeneneHrs CTENEHU MOHM3AIMU B paMKaxX XMMHYECKON MOJENH TUIa3Mbl PSIOM
aBTOpOB ObLTM TMpennokeHbl aBa nonaxomga [1, 2]. IlepBblii cOCTOMT B HUCHOIB30BAaHUU
MICEBIONOTEHIIMAIBHOM TeopuH TuiazMbl. CyTh MCEBIOMOTEHIIMAIIBHON MOJEIIA HEUJIeadbHOH, B
TOM YHCIIe YACTUYHO MOHU30BAHHOM, IJIa3Mbl COCTOUT B CJIEAYIOIIEM: HA TE€PMOJIMHAMUYECKHE,
TPAHCIOPTHBIE U JIP. CBOMCTBA TUIOTHOM TJIa3MBbl U JIa3Mbl YMEPEHHOM INIOTHOCTH CYIIECTBEHHOE
BIUSHUE  OKa3bIBAIOT  KOJUIGKTUBHBIE  3(PQeKThl, OOYCIOBICHHbIE  OJHOBPEMEHHBIM
B3aUMOJICCTBHEM OOJIBIIOTO KOJIMYECTBA YACTHI], MPEXKJE BCErO, MapHbIE B3aUMOJCUCTBUSA
yactull [3]. Ha moTeHmanbHy0 3HEPru0 B3aMMOJCHCTBUS JIBYX YaCTHIl OKAa3bIBaeT BIUSHHUE
mIa3MeHHas cpena. [loaToMy mpu MCTOAB30BaHUM METOJIa TICEBIOMOTEHIIMANA CYIIECTBEHHOE
3HaYeHHWE UMEEeT BHIOOpP MEXKYaCTHMUHOTO IMOTEHIMajda B3auMojeicTBus. B pamkax
MICEBIONOTEHIIMATIBHOM MOJIEIM TUIa3Mbl PEIIaeTcs yYpaBHEHHUE JJisi cBOOOmHOW sHepruu. [lpu
YCIIOBUU MUHHMYMa CBOOOJHOM HEPTUH TIIa3Mbl OMpeeNsaeTcs €€ CTeleHb HOHU3AINH.

Bropoit noaxox (moaxon Caxa) COCTOUT B TOM, UTO JIJIsl ONIPEACIICHUSI CTENIEHU HOHU3AIUN
YaCTUYHO MOHU30BAHHOM IJIa3Mbl UCIIONIb3YIOTCS ypaBHeHuUs1 Caxa [2].

B pabGore pemenuem ypaBHenumii Caxa s TEpPMHUUYECKH pPaBHOBECHOW YaCTUYHO
MOHU30BAHHON BOJIOPOJHOM IIa3Mbl ONpe/eieHa CTENEeHb HOHU3AIMHU B CIEAYIOIIEM JUana3oHe

napamerpos: Temneparypa 8-10° —2-10°K, xonumentpamms wactun 10" —107°1/cm?.
[Tosy4eHHbIE JaHHbBIE CPABHUBAIOTCS C PE3YJIbTATAMH JAPYTUX aBTOPOB.

Jluteparypa
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2. Ebeling W., Kreft V., Kremp D. Theory of Bound States and lonization Equilibrium. Berlin:
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HCCJIEJOBAHUE OJHOBPEMEHHOTI'O BJIUAHNS BHEITHEI'O MAI'HUTHOI'O
IHOJIAA U CJIbI TPEHUA HA TUHAMUKY YACTHUL AIBYMEPHOU IOKABA
CUCTEMBbI

Mameesa P.Y., Ixymarynosa K.H.
HUNDTO, Kazaxckuii HallmOHAIBHBIA YHUBEPCUTET UM. alib-Dapadbu

CwIbHO CBs3aHHAs IUIa3Ma XapaKTEPU3yeTCs MOTEHUNAIbHON 3HEPrueil B3auMOEHCTBHUS,
KOTOpasi IOMUHUPYET HaJl KUHETUYECKOM sHepruer yactul. CHCTeMbl ¢ TaKMMH CBOMCTBaMU
MPOSIBIISIIOTCA B CAMBIX Pa3HBIX (PU3MUECKHX CHCTEMaX, a TaKKe B PA3IMYHBIX JIa0OPATOPHBIX
YCIIOBUSX M MOTYT OBITh ONMHCAHBI MOJEIBI0 «OAHOKOMIIOHEHTHOU miasMe» (OCP), B koTopoit
SBHO PacCMaTPHUBAETCS TOJIbKO OJIMH THUIl 3apSKEHHBIX YACTUILl U UCIOJb3YETCS MEXYACTUUHbBIN
NOTEHIIMAJ, KOTOPBI OOBACHSACT HAJIMYUE U BIMSHUE APYroro Tuma (BUIoB) yacTull. lIbuieBas
IJ1a3Ma ABJISIETCS] OJHUM U3 MPUMEUYaTEIbHbIX BUJIOB CUIBHO CBSI3AHHBIX CUCTEM.

B nanHoii paboTe nccieayeTcs 0JHOBPEMEHHOE BIMSIHAIE MATHUTHOTO TTOJISI M CHJTBI TPEHHSI
Ha aBTOKOppENALUOHHBIE QYHKIIUU cKopocTeil. OMHOBpEeMEHHOE BIUSHUE 3TUX SBICHUN J0 CUX
HOp SIBJISIETCS OTKPBITHIM BOIIPOCOM, Ha KOTOPBI MOXKHO OTBETHUTH TOJBKO CHCTEMAaTHYECKUM
napaMeTpuueckuM wuccienoBanueM. lccnenoBanus ObUTM TPOBEICHBI C MOMOIIBIO METO/A
KOMITBIOTEPHOTO MOJAEINpOBaHus JIaH)KEBEHOBOW AMHAMHUKOM. YacTHIlbl B3aMMOJEHCTBYIOT C
nomosio noreHnuana Okasa: ¢(r) =Qexp(—r/Ay)/4ne,r, 3mecy Q - 3apan yacTHLl U A -

nebaeBckas ammHA SKpaHupoBku, I =Q°/4me,ak,T - mapamerp cBasu, T - Temmeparypa,
k =a/ Ay - Kodbdurment sxkpanuposku, a = (1/mn) ™ - rBymepnriii paguyc Buraepa-3eiitia u

N - IJIOTHOCTH YaCTHII.
MOI[GJ'II/IpOBaHI/Ie NbUICBBIX YaCTHUL 10 IIPOCTPAHCTBCHHO-BPECMCHHBIM TPACKTOPUAM OBLIO
BBIIIOJIHCHO HAa OCHOBE CJICAYIOIICIO YPAaBHCHUA NBUKCHUS IBUIMHOK

m; (t) :zFij(rij)"‘Q[Vi xB]-vmv;(t) + F,, 1)

i#]

IZIe NIEPBOE CIaraéMoe B IIPABOM YAaCTH JAET CyMMY CHJI MEXIY 4YacTULAMH, BTOPOE — CHiIa
JlopeHua, TpeTbe - 4jieH TpeHHs (IpONOpLUOHATIBHBIN CKOPOCTH YaCTUILIbI) OOBSICHSET HaIU4YHe
(b oHOBOI ra30BOM Cpeibl, B TO BpeMs KaK YETBEPTHIH UieH IPEICTaBIsIeT COOON TOMOTHUTEIbHYIO
cilydaiiHylo (IyKTYUPYIOIIYIO «OpOYHOBCKYIO» CHILy, KOTOpas BbIpaXKaeT CilydailHble yaapbl

aTOMOB T'a3a Ha IbIICBBIX YaCTUIIAX. HapaMeTp MAarauTHOI'O ITOJIA BBIPAXKACTCA: ﬂ =—, DI

@p

o, =«[nQ2/ 2&,Ma - nByMepHas Iula3MeHHas yacrora Q=QB/Mm - mUKIOTpOHHAs YacToTa.
Cuna TpeHus onpezensercs Oe3pasMepHbIM HapametpoM: € =uv/ @, . CucremMa NOJIHOCTHIO

XapaKkTepu3yeTcs TpeMs Oe3pasMepHbIMuU apameTpamu: [, &, u 0.
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NMMITYJIBCTI IIVIASMAUJIBIK YAETKIIITIH TYTAC PEXKUMJEI'T
K¥MBICBIH 3EPTTEY

Menucora Xancas, an-®dapadbu areingarsl KazYVy, AnmaTsr
FrouteiMu skerekni: -M.F.K., aFa OKBITYIIBI AMpeHoBa A.Y.

Kazipri 3amanga umimynbeti mnasMansik yaetkimrepai (MITY) TexHomorusaa KoagaHbUTYbI
MEePCHEKTUBTI OarbITTapAblH  Oipeyl Oomnbim  TaOblaAbpl. I[lmasmanblKk  yAeTKImITEp >KaHa
MaTepHalIapbl JKacay, MeTallapMeH KocranapablH OeTiH eHjaey T.0. cananapaa KoJiJaHbUIabl.
Ocbl kaFjaiia, Ta3MaiblK YACTKIIITEPAIH JKYMBICBIH 3€pPTTE€Y aca MaHbI3Ibl TAKbIPBIN JIEI
aiityra 00J1aJibl, COHJIBIKTaH KYMBIC TAKbIPHIOBI ©3€KTi OOJIBIT TaObLUIAIbI.

byn >kymbicTa HMMIYJIBCTI IUTa3MajblK YASTKIIITIH TYTac PEKUMICTI IKYpri3iireH
OKCIIEPUMEHTAJ/IBI AJIBIHFAH JCPEKTepre Talay >KacaJblHFaH. bysl jKymbIcTa MarHUTTIK 30H]
OMICIH TaWJanaHblll, TOK KaOaTTapbIHBIH KaJbINITacybl 3epTTeireH, PoroBckuit Oemmiri
KOJIJIAaHBUIBINT TUIA3MAJIBIK KOWBIPTIIAHBIH KO3FAJBICHIHAH TYFaH IUIa3Majarbl TOFBI JKOHE
KaJOPUMETPJIIK 9/iC apKbLIbl DHEPTUsl aFbIHBIHBIH THIFBI3IBIFBI OJIIIICHTCH, SKCIIEPHUMEHTAIIIbI
QIBIHFAH HOTWKEIIEpre curnarramMa OepiireH.

UITY Tyrac pexxumie IUIa3MajblK aFbIHHBIH THIFBI3JIBIFBI OIPKEJKIUIINIMEH CHITATTala/Ibl,
0i31iH karmaiiaa OipKeIKi eMecTiri KOK. byl peskumii TeXHOJIOTHSUIBIK MaKcaTTa Maijaianyra
6omanel. UITY TyTac pexxum/e skaHa SKCIICPUMEHTTIK MOIIMETTED allbIHFaH. AJIbIHFaH HOTHKEJIep
MaTepUaIapAblH KaCUETTEPIH KAKChl KAHAYABl TYIBIPY YIIiH, UMITYJIbCTI MIa3MaNIBIK YACTKIII
71a00paTOPUSCHIHIAFbI JKYPIi31UIETIH JTa00PaTOPSIIBIK KYMBICTAP/IBIH OJIaH apFbl JaMBITYbIHA 30D
MaFHACBHIH TUTI3e/Ii.
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IPO3UA I'PAOUTOBBIX MATEPHUAJIOB ITPU OBJIYYEHUU
UMITYJIbCHBIMH ITOTOKAMM I1JIA3MbI

Momnna6ekoB XK.M., KasHY um. anp-dapadbu, Anmarsl
Hayunsriit pykoBogutens: 1.¢-M.H., XKykemos A.M

[Tocne Toro, Kak Ha COBPEMEHHBIX TOKaMakax ObLIH 0TpaboTaHbl CIoco0b! 3(h(HEeKTUBHOTO
HarpeBa U y/eprKaHus MJa3Mbl, a 3aTeM HauaThbl pabOThI 110 CO3/IaHHIO ONBITHOI'O TEPMOSAEPHOTO
Tokamaka-peakropa MTOP, Ha mepBblil maH BHIIUIM MPOOJIEMBI TEXHOJIOIHYECKOTO XapaKTepa.
OpnHa u3 Haubosiee OCTPHIX MPOOJIEM CBA3aHA C MOMCKOM TEIUIO3ALIMTHBIX MaTEepHalioB IS
IepBOU CTEHKH peaxropa. ITon JIEVCTBUEM ropsiaeit
IUIa3Mbl MaTepHUallbl MEPBON CTEHKU OyIyT 3pOAMPOBATh U TOCTEIICHHO Pa3pyllaThCsl, yMEHbILAs
TEM CaMbIM CPOK CITyXObI 371eMeHTOB KaMmephl. [locTyrienne npoaykToB 3po3un B BaKyyMHYIO
KaMepy MOJKET BBbI3BaTb 3arpsA3HCHHUE TEPMOSICPHOM IUIA3Mbl TDKENBIMU IPUMECSMHU, 4TO
OpUBENET K PAJUMALMOHHOMY OXJIQXKJIECHUIO IUIa3Mbl W CHUKEHHMIO OHEPreTHYECKOM
s¢¢pextuBHOCTH peakTopa. Kpome Toro, spo3us OydeT CcONpoBOXIATbCS 0Opa3oBaHUEM
«MaTEpUAIBHON» MBUIM. SBIASCH XMMUYECKH arpeCcCUBHOW, B3PBIBOONACHOW M HACBIIIEHHON
TPUTHUEM, 3Ta MbUIb IIPEJICTABIIAET CEPHE3HYIO IPOOIIEMY € TOUKHU 3peHHsI 0€30IacHOCTH OyAyIIEero
TEPMOSIEPHOTO peakropa.

HcnbiTanus yraerpaguToBelX MaTepUaloB IPOBOIMINCH HA MJIa3MEHHBIX ycTaHoBKax [1d-
30. B cocraB ycranoBku [1®P-30 BXOAAT UMIYIbCHBIN IUIa3MEHHBIN YCKOPUTENb, IIa3MOIIPOBOJ
JUIMHON 9,5 M M MuIICHHAs Kamepa ¢ KOMIUIEKTOM JMAarHOCTUYECKUX cpenacTs. IlnasmeHHsIi
(doxyc 3anuThIBaeTCAd OT KOHAEHCATOpHOU OaTapeu emkoctbio 75 Mk®. Pabouee HampskeHue
BappupyeTrcss B auanasoHe 10—24 kB, YTO COOTBETCTByeT M3MEHEHHUIO DSHEPIUU B
KoHJieHcaTopHoi O6atapee oT 100 mo 360 xJIx.

Oposus rpaduta usmepenHas Ha ycranoske MK-200 npu 0JHOKpaTHOM U MHOTOKPAaTHOM
BO3/ICHCTBUM TIIA3MEHHOTO TIOTOKA ¢ TUIOTHOCTBIO Heprun ¢ = 150-350 x/Ix/M% cocrasuna 0,4
MKM. B OTCyTCTBHE 2KpaHUPYIOLIETO CII0s, T.€. B TOM CiIy4ae, KOTJa BCsSl DHEPTUs IJIa3MEHHOTO
MOTOKA J10XOAuIa Obl O MOBEPXHOCTH U MOJHOCTBIO PacxoJo0Bajlach Ha HAarpeB U HCIapeHue
MaTepHajia MUILIeHH, ¢ 001y4aeMoi TOBEPXHOCTHU UcHapuiics Obl ClI0i rpaduTa TONIIMHON 0KOJI0
200 MKM.

Cnucoxk aurepaTypsl
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HCCJEIOBAHHUE CTPYKTYPHBIX CBOMCTB KQMHHEKCHOﬁ IIVTABMbI HA
OCHOBE IIOTEHIIUAJIA B3AUMOJEUCTBUA YACTHULL

Mypar A.M., KazHY um. Anp-Dapadbu, Anmarsl
Hayunsii pykoBoaurens: MyparoB M.M.

C nauana 1990-x romoB u3yueHue pU3UKU MBLIICBOM TUTa3MbI BBI3BAIO O0JbIION HHTEpec. K
HACTOALIEMY BPEMEHU OHA Y€ ycrelsla cTaTh HOBBIM HallpaBiieHHeM B Hayke. [IbuieBas minasma
(dusty plasma) wiu, Kak emie Ha3bIBalOT, IIa3Ma CIOXKHOTO cocTaBa (complex plasma) - 3T0
iasMma, cojepskamias 3apsHKeHHbIe TBepible YacTHIbl (MbUiMHKK). [IbUTh M mbLIEBas miaa3zma
MIOBCEMECTHO BCTPEYAIOTCS B KOCMHYECKOM TIPOCTPAHCTBE: B IUIAHETAapHBIX KOJIBLAX,
MEXIUITAHETAPHBIX M MEX3BE3JHbIX O0JaKax, oOHapyXeHa B OKPECTHOCTSAX HCKYCCTBEHHBIX
CIIYTHUKOB M KOCMHMYECKMX cTaHuui [1-2]. 3oauakanbHbIil CBET (TPEYyrojbHOE CBEUCHHE,
BO3BBIIIAOIIEECS HaJl TOPU30HTOM BCKOPE MOCIIE 3aKaTa WK Iepei BOCXOI0M COJIHIIA), 3BE3/IHbIE
TYMaHHOCTH, cepeOpucThie 0obaKka, HaOI01aeMble TIPY MOJIIPHOI JIeTHEH Me3omay3bl 3emin |3,
4] Takxe SBISAIOTCS MPOSBICHUSIMHU MBUIEBOM TLIa3MBbl.

[Te1p  mpencTaBisieT coOOM HCKIIOYMTENBHO BaKHBI WMHTEPEC B IMPOMBIIUICHHBIX
NPUMEHEHUAX IUJIa3Mbl, CBS3aHHBIX C HCIIOJIB30BAHHUEM B MHKPOIICKTPOHUKE TEXHOJIOTUHU
IUTa3MEHHOTO HAITBUICHHS ¥ TPABJICHHSI, @ TAKXKE C TPOU3BOJICTBOM TOHKMX TVIEHOK M HAHOYACTHUI]
[5]. Hns ympaBiaeHHs 3TUMH MpoleccamMH, HEOOXOAUMO TOHATH OCHOBHBIC OIPEENSIOIIHe
MEXaHU3MBbI, HalpuMep, MOTCHIMAJ B3aMMOACHUCTBHS NBUICBBIX YACTHI, BIUSHHE IHUIA HA
napaMeTpsl IIa3MBbl.

B pamkax BwIOpaHHON >(D(PEKTUBHOW MOJETH B3aUMOJCHCTBUS YACTHUI[ HCCIICIOBAHBI
CTPYKTYpHBbIE CBOMCTBA MBLJICBOM IJ1a3Mbl, B YACTHOCTH MOJy4YEHBI MapHbIE KOPPEIALUOHHBIC
(GyHKIMM TBUIEBBIX YaCTHI] B IBLIEBOH M1a3Me. B HacTos1eit paboTe HCoIb30BaICs CIIETYIOIINN
BU/I TIOTEHI[MAJIa B3aMMOCHCTBHSI MBUIEBBIX YACTHI] B KOMILIEKCHOM 11a3me [6]:

eZ,m

r2 '

D(r) :%[Ah(Klr)+Bh(K2r)]+

3neck A, B, K1, K2 1 h sBisitoTest BBeieHHbIME 7151 y10OCTBa KO3 GUIIMEHTaAMU U QYHKIHSIMH.
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NMITYJBCTI MATHUT OPICIH AJIYFA APHAJIFYAH KOH/IBIPFBIHbI
KOBAJIAY

Hypnan6ekynsl E., Palibimxanos XK.P. On-®apadu at. Kaz¥V, Anmarsl
Foutbivu sxerexuni: ¢.-M.F.K., qoueHT JocbonaeB M.K.

My ibCTI MarHUT Opici TEPMOSIPONIBIK CUHTE3I1, SAPOIBIK KOHE Tu1a3Ma (PHU3UKAChIHBIH
OpTYpJIl MmpoliecTepiH koHe 0acka Ja KeNTereH Macelnenep/i 3epTrreyae KeHiHeH KOJIJaHbLIabl.
Ce06e01, MarHUT OPICIH ATyJIBIH UMITYJIBCTIK 9/IICI 97 COHJA MOHJET] TYpPaKThl OPICTI anFaHFa
KaparaHja eTe KapanaiibiM 6ombin keneni, an 10 Tin-maH skorapbl MArHUT ©PICIH MHAYKLIHSIIAY1a
MYMKiH OOJaThIH KAJIFBI3 9JIIC OOMIBIT OTIP. VIMITyIbCTI MarHuT ©picCi JKOFaphl TEMIIEpATypPaIbl
MJIa3MaMEeH KYMBIC jKacay Ke31H/1e KOHIBIPFBIHBIH KaObIPFachIHa 11IKi O€TIHEH ITa3MaHbIH 9CcepiH
00 IBIPMAC YIIIiH KOJIJAHBLIA/IbI, TNIA3MAJIBIK OPTAHBI MATHUTTIK ©PICIICH BIFBICTBIPAIBI (CHIFAIBI).
Kacanran >XympIcTa MMITyJIbCTI MarHuT ©PICIH OChl MakcaTTa MaijalaHy YIIIH 3epTTey
KO3JICJITeH.

JKyMBICTBIH MaKcaThl UMITYJIbCTI MAarHUT OPICIHIH KaXKETT1 MOHIH ally YILiH €CenTey KYprizy
JKOHE KOHJIBIPFBIHBI JKAaCaKTay.

MnynbCTi MarHuT OpiCiH alnyFa apHalIFaH KOHABIPFBI HEri3ri 4 GeNikTeH Typaabl: KOpek
KO31, JHEPrusl JKUHAKTAYBIII, KUIT KOHE COJICHOWA. ToxipuOeneH KYTUITCH HOTHXKeEIep
uHAYKIUSICH 1 Ti KybIK UMIYIBCTI MarHUT epiciH amy OonaTeiH. ON YIIH Y3BIHABIFB 1 M,
muametpi 0,11 M Oip xabaTTel coneHomn mabiHAanAbl. Kopek ke3iHiH mapamerpiepi Oenrimi
OosFaHABIKTaH Ti30€KTiH OOMBIHAH OTETIH TOKTHI TEOPHS KY31HIEC aHBIKTAABIK. Ti30€KTE KIIT
peTiHAe KeIl XaFaaiija BaKyyMIBIK Pa3psIHHUKTI KOJJaHy YCHIHBUIIAABI, all Oy JKyMbICTa
AIEKTPOATAPHI IIap TYPiHAeri aTMochepasbIK YIIKBIHABIK Pa3psSAHUK KOJIAHBLIIbL.

CoIeHOUATHIH TapaMeTpJIepiH TIKeJIeH OJIIIer, COJI MOHJIEPISH KaKeTTI MarHuT epiciH
allyra apHaJFaH TOK MoOHIH ecentemik. CONEHOMITHIH Mapamerpiiepi: Y3bHABIFBE [ = 50 cM,
muametpi D = 11 cm, opam canbl n = 49, unayktustiniri L = 0.068 MI'H, aktuBTi Keneprici
R = 0.4 Om. Kopek ke3iHiH mnapamerpiepi: kepHeyi U = 4200 B. Anyra kaxeTrTi epic
uHaykuusicsl B = 1 Tu1. Ockl napamerpiiep OoiibIHIIA ecenTenreH ToK MoHi: [ = 17643 A Gonppl.

Ochbunaiiiiia, KCIIEPUMEHT HOTHKETIEP] TEOPUSIMEH COMKEC KEJIi.

O1eoueTTep

1. MarseeB A.H. DnexrpuuectBo 1 MarHeTusM. M.: Beicimas mikona, 2005.

2. IO.II. TaiigykoB. ®u3MuecKue OCHOBBI W METOJBI TIOJYYEHUS MArHUTHOTO IIOJIS.
CopocoBckuit o6pa3zoBatenbHbli xKypHai, Ned, 1996.

266



INOJYYEHHUE TOHKUX IVIEHOK ME/I1 C IOMOIIBIO
KOMBHUHHUPOBAHHOTI'O PA3PAJA ITPU ATMOC®EPHOM JABJIEHUH

ITIa3e1m A., Ycenos E.A.
PykoBoautens: k.¢h.-m.H. JJoc6omaeB M.K.

3a mocnegHUe AECATH JIET PACHIMPEHHE TPAHUI] MPUMEHEHHs IUIa3Mbl aTMOC(HEPHOTO
JaBJieHUsT Uil 0OpaOOTKM IOBEpXHOCTEH TPAJAMLMOHHBIX HEOPraHWYECKMX MaTepHuasoB
NPUMEHSEMBIX B DJIEKTPOHHKE OBUIO 3HauuTeNbHBIM. OObEMHAast M MOBEPXHOCTHAS IUIa3Ma
JTURJIEKTPUYECKOT0 OaphepHOro paspsiaa MCIOJIb30BANIACh /Ui YIY4IIEHHs aJAre3UOHBIX CBOMCTB
U OCAXICHHS TOHKHX IUICHOK. BbICOKOTeMnepaTypHbIe IJIa3MEHHbIE CTPYH aTrMochepHOro
JIaBJICHUS HA OCHOBE MCKPOBBIX, MUKPOBOJHOBBIX, BEICOKOUACTOTHBIX (13,56 MI'1) ' myroBbix
pa3ps10B ObLIM IPUMEHEHBI JJI1 HAHECEHUS! TOHKO IJIEHOYHBIX NOKPBITHI, CHHTE3a HAHOYACTHULL
METAJUIOB, YIJepoJa U OKCHIa KPEMHHUS.

B nanHoi1 pabote OblT M3Y4EeH METOA MOJIYYEHHs] TOHKHUX IJIEHOK MEJIU Ha MOBEPXHOCTU
KPEMHHEBOM MOJUI0KKH C MOMOILbI0O KOMOMHUPOBAHUS JIBYX THUIIOB pa3psja Ipu aTMOCHEepHOM
JIaBJICHUU: UMITYJIbCHOTO MCKPOBOI'O pa3psijia ¥ IUNIa3MEHHOM CTPYH NPU aTMOC(HEPHOM JaBJICHUU
(Ha OCHOBE AMAIIEKTpHUECKoro 6apbepHoro paspsnaa (/IbP)) B moToke mHepTHBIX Ta30B He u Ar.
B nmanHOM ciiydae HCKpOBOM pa3psii CIYKUI HCTOYHUKOM MOHOMEPOB (precursor) ¥ HaHOYACTHII
MaJIbIX pa3MepoB, KOTOphIE Monaas B 00J1acTh OJHOPOJHOIO OapbepHOro pas3psaa IMia3MeHHON
CTpYH YBEIMYMBAIOTCS B pa3Mepax (3a CUeT KOaryJslMM MU IOBEPXHOCTHOTO pOCTa) M
OCaX/JIAlOTCSl Ha TMOBEPXHOCTH MOJUIOKKH. XapaKTEpUCTUKU IJIa3MEHHOM CTPyM U CBOMCTBA
MIOJIyYa€MBIX TOHKUX IUIEHOK 3aBUCSAT OT THIIA PACIOJIOXKEHHUS AJIEKTPOJOB U TE€OMETPUU
951eKkTpoJoB. Ilo3TOMy OBIJIO H3Y4€HO HECKOJbKO BAapUAHTOB PACIHOJIOXKEHUS 3JIEKTPOJOB
UCKpOBOro paspsaa. Taxke Obun nmonmydeHsl AuHamuueckas BAX KOMOMHUPOBAHHOTO pa3psiza.
Temreparypa MOBEpPXHOCTH MOAJIOKKHU MPU B3aUMOAECHCTBUM ¢ KOMOMHUPOBAHHOBIM Pa3psiioM
Obly1a ucclieJ0BaHa C IOMOIIbIO TEPMOIIAphl U CPABHEHA C TEMIIEPATYPOM IPU UICKPOBOM pas3psijie.

TonumHa M u300pa)keHHe MOBEPXHOCTH IOJy4YaeMbIX TOHKHMX IJICHOK MpPU pPa3HOM
JUIUTETIbHOCTU BPEMEHHU 00pabOTKU OBLIM M3Y4YEHBI C MOMOIBI0O CKAHUPYIOIIETO AJIEKTPOHHOTO
Mukpockomna (COM) nmpu pa3zHoii pazpematomieit cnocooHocTu. Takke OblT OTyYeH 3JIeMEHTHBIN
COCTaB IIOBEPXHOCTH TMOJYYEHHBIX TOHKHX IUIEHOK C TIOMOIIbIO 3HEProANCIEPCHOHHOMN
criekTpockonuu Ha 6aze COM.

[TonydeHHbIe pe3yapTaThl MOKA3aJIM YTO KOMOMHALIMS UMITYJILCHOTO HCKPOBOIO pa3psaaa u
IUIa3MEHHOW CTpyHM NpU aTMOc(epHOM J[aBIEHHU B HECKOJIBKO pa3 YBEIMYMBAET CTENEHb
OCaKIEHMSI TOHKHMX IJIEHOK Ha MMOBEPXHOCTH MOJUI0KKH. [Tp1 3TOM TeMneparypa moBepXHOCTH HE
npespimaer 50-60-°C u3 3a cHIBHOI HepaBHOBECHOCTH IIA3MBI FA30BOTO Paspsja, YTo JejaeT
1a3My KOMOMHMPOBAHHOIO pa3ps/ia MEPCHEKTUBHBIM HHCTPYMEHTOM O0OpaOOTKH Ha OCKICHUS
IUIEHOK HA TIOBEPXHOCTH TEPMOHEYCTOWUYMBBIX MOJUMEPHBIX MAaTEPHAIIOB.
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TOMEH TEMIIEPATYPAJIbI KOMIUVIEKCTI IVIABMA JTIA
HAHOKOMIIO3UTTI KOMIPTEKTI METAJI/IbI KABBIKIIAJIAP AJTY

Cnamust M., EpraeB O.A., YterenoB A.Y. On-®apabdu areingarsl KazYVY, Anmatse
Foutbivu sxerexuni: ¢.-M.F.K., qoueHT JocbonaeB M.K.

Kazipri  yakpITTa  MeTa/UI-KOMIPTETi  HAaHOKOMIIO3HTTIK  MaTepHajjiap  KaTaius3
MaTepHalapblH ajly/la, MUKPOAJIEKTPOHHKA/a CEHCOpiap/bl *kacayna, MarHeTusM, (OTOHUKA
YKOHE DHEPTeTHKa cajajapblHIa ©31epiHiH Kol (GYHKUUSIB (PU3UKA-XUMUSIIBIK KaCUETTepre ue
OoJsrypIHa OalIaHBICTBl YJIKEH KbI3BIFYHMIBUIBIK TyAbipyaa [1,2]. CoHbIMEH KaTap, MOJIHMEPIIi
MaTpPULIATIBIK MaTepuaiapFa >KapThUIAMOTKI3TIIITI HaHOOONIEKTEpli KOCY apKbUIbl OipKarap
MaHbI3/bl ONTUKAJIBIK KACHETTEpre KOJI XKEeTKi3yre 601a/1bl, MbIcaibl abcopO1us, GuryopecueHIts,
JIOMHHECHEHIIUA >KoHE OCHCHI3BIKTHUIBIK. HaHOKOMIO3UTTIK MaTepHaliapAblH Tarbl  Oip
TapTBIMJIBI TOOBI — KOMIPTEKTI HAHOTYTIKIIIEI KOMITO3UTTI MaTepHalIIap, MbICAJIbI, OJIAPJIbIH OTE
TOMEH JKYKTeME Ke31HJIeT1 )KOFaphl OTKI3TIIITIT KOHE MEXaHUKAIBIK KaCHETTEpi — 3aMaHFa cai
JKaHa TEXHUKAJIBIK JaMbIFaH MaTepHaiiap €KeHIIriH kepceTeni [3,4].

Bepinren >KyMBICTBIH HETi3ri MakcaThl METAJLI-KOMIPTEKTI MaTepuangapabl (0ertep MeH
OeJIieKTep) MarHETPOHABIK koHE koraphl kuimikTi (KOK) paspsa mimazmackl keMeriMeH aiy
00ubIn TaOBLIaABl. ATAIMBII MaTepUAIIAPIbl aTyAa OCBIHAANW OipiKKEeH pa3psaThl KOIIAaHYABIH
apTHIKIIBUIBIFBL: OJIIeM/epl OapiblK HaHOIUANO30Hbl KAMTUTBIH HAaHOKYPBUIBIMAPJBl ally
Ke3iHJe, OJapAblH (QU3MKAIBIK KACHETTEepiH TaHaayra Hemece OackapyFa MYMKIHIIKTIH
TYbIHJIAybIH/IA.

Koitbutran makcatka Koi jkeTkizy ymiH «HanoUwull» 3KCIIEpUMEHTTIK KOHABIPFBICHI
KOJIJaHbUIABl [5,6]. ATaiMblll KYpbUIFbl HAHOKYPBUIBIMIBI KeMipTeri-MeTal KOMITO3UTTI
OemmexkTep MeH OeTTepai KOMIUIEKCTI TOMEHT1 TeMmIepaTrypaibl Iula3Maza ajiy YIIiH
Kosganbuiaabl. byn skepne, XOK ChIBIMIBUIBIKTBI pa3psii apKbUIbl MHEPTTI JKOHE PEAaKTUBTI
(keMipTeri Kypampaac) ra3iap KOCIACBIHBIH IUIa3Machl TY3UIEAl JKOHE OHBIH HOTHIKECIHJIE
KeMipTeri HaHoOeeKkTepi cunTesaeneai. Kemipreri-merant HAHOKOMITO3UTIH alyAaFbl Keneci
KaJaM MarHeTPOHIBIK pa3ps OoJbin TaObLIaAbI, MYHJAFbl MarHETPOHHBIH AJIEKTPOBIHBIH
MaTepHalIblH TaHJIall OTBHIPBIN KAXKETTI KacueTKe e 0oJaThlH KeMipTeri-MeTaul MaTepualapblH
alyFa MYMKIHJIK TyaJibl.

OkcnepumenTTepae KK chlibIMABUIBIKTHI IU1a3MaHbl ay YIIiH aprod (98%) sxoHe MeTaH
(2%) ra3 Kocmacel KOJIIAHBUI/IbI, COHBIMEH KaTap MarHeTPOH AJIEKTPOIBIHBIH MaTepHAaJIbl PETIHIC
MBIC TaHJAAM aJbIHIBl. DKCIIEPUMEHT HOTHIKECIH/IE MBIC-KOMIPTET1 KOMIO3UTT1 YATLIEP1 aJbIHIbL.
OKCcrepuMEHTTep OapbIChIHAA KOMIPTEri-MbIC MaTepuaiapAblH KaCHUETTEpPiHIH (XMUMMSUIBIK
KypaMmbl, KaTTBUIBIFbI, albIHFAH O€T KalbIHJBIFBI) pa3psi KyaTblHa, pas3ps]l YyaKbITbIHA,
KaMepazarbl Ta3 KbICBIMBIHA, Ta3 KOCHAJIAPBIHBIH YJIECiHEe, MarHETPOH TOFBIHA, T'a3 aFbIHBIHBIH
JKBUTAAM/IBIFBIHA TOYEIILTIT 3epTTeN/Ii.
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TOPMO3HAS CHOCOBHOCTH JIBYXKOMIIOHEHTHOMH IIJIA3MBbBI

Crsran6aesa’ C.A., Jly6osues” J1.}O., Canteibaes” X., Apa” X., Komoma™ 0.
“Kazaxcknit HaupoHanbsHblil YHUBepcHTET nMeHH anb-Dapabu, AnMarsl
““Banencuiickuii [lonmurexaudeckuii Yaupepcuter, Mcnanus
Hay4unple koHCYIbTaHTHI: 1.().-M.H., mpodeccop Apxunos FO.B., n.¢.-M.H., mpodeccop
Tkauenko .M.

HccenenoBanus 3HEPreTHYECKUX MOTEPD 3apsKECHHBIX YACTHIL B BELIECTBE KpalHEe BaXeH
HE TOJIBKO IpU pa3pabOTKe MUIIEHEH HHEPHHMAIbHOIO TEPMOSJICPHOIO CHHTE3a, HO UMEET U
LEJIbIA pAJl IPAKTUYECKUX NPUIIOKEHUN U B APYTUX OTPACIIAX HAyKu. B mpouecce npoxoxaeHus
3apsDKEHHBIX YaCTHI[ 4epe3 BELIECTBO B PE3yJIbTaTe€ COBMECTHOIO JEHCTBHS pPa3HOOOpPA3HBIX
(U3NUECKUX TMPOLECCOB YacCTHIA TEPSAET CBOI DHEPTUIO, 3aMeIUIIeTCs M, B KOHIIE KOHIIOB,
ocTaHaB/MBaeTcad. TopMoO3Has CIOCOOHOCTb — HEKOTOPBIM Mapamerp XapaKTepHU3YIOLIUH
CKOPOCTb ITOTEPU CPEIHEN SHEPTUu JUIsl OBICTPOABIIKYILUXCS AIEKTPOHOB WJIM UOHOB B IIJIa3Me.

B HaCTOHH_Ieﬁ pa60Te TOPpMO3HaA CHOCO6HOCTI>, B paMKax METOJa MOMCHTOB, OIIPCACIIACTCA 4CPE3

-1
¢yuxuuto moreps L(k, w) = —Im £ (o),

dET 2(Z,e)
_E] T mw?

I/ie v, Ze-CKOpOoCThb U 3apsi/ HajeTaromen yactuipl. OOpatHas auanextpuyeckas QyHkuus B (1)
HUMECT BUA:

“ dle [
7] w?L(k, w)dw, (1)
0 0

w+Q(k,w)
(wz—w% (k))+w(w2—w§(k))Q(k,w)

elk,w) =1+ - )L

rae koddduuuentsl w3 (k) u w?(k) Moryr ObITH paccUMTaHbl HA OCHOBE TEOPUM JIMHEHHOIO
orkiuka Ky6o [1-4], HO 31ech Ans MPOCTOTHI M B KA4e€CTBE HAJAEKHOTO MHCTPYMEHTA, MBI
UCIIOJIb3YeM HHTEpHosinuoHHble Bbipakenus [6,7]. s Q(k, w) mapamerpa QyHKIuH
HeBannuHHBI B TaHHOM paboTe mcmonb3yeM cratuueckyro monens Q(k, w) =i h(k),h(k) >0

[8]
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CbIM TEKTEC KAJIOPUMETPT'E KAJIMBPOBKA KACAY

Toxen ©.b, CyneilimenoBa A.X. On-Papadu ar. Kaz¥VY, AnmaTsl
Feumeivu sxerexmi: ¢.-m.F.K., qoreHT Jlocoomaes M.K.

WiMmynbeTi mia3MaliblK YACTKIIITEp TEPMOSIPOIIBIK KOHIBIPFbLIApa O0JIaThIH POIIECTED
MEH KYOBUIBICTapAbl SKCHEPUMEHTTIK MOJENbACY/e KEHIHEH KOJIJaHbUIAAbI, aTam aWTKaHzaa
mja3Ma aFbIHBIHBIH KaObIpra OeriMeH ocepiecyl [1, 2]. OcwiHIalh MMIyJIbCTI IUTa3MaJIbIK
yaerkimrin Oip Typi MITY-30 TO3aHabl Tuia3ma JKOHE IIa3MaNBIK TEXHOJOTHSIIAP FBUIBIMU
OpTaJIBIFBIHAA KacaKTajlFaH. VIMITylbCTI IIa3MallbIK YIASTKIIITEPiH HETI3T1 mapameTpiiepiHiH
0ipi — TUIa3MaJbIK aFBIHHBIH SHEPrUsl THIFBI3ABIFEL. OCHl MapaMmeTplli aHBIKTAyIbIH OipHele
omictepi 6ap. bypeia conupbl UITY-30 uMITynbCTIiK M1a3MaIbIK YASTKIIIIH/IE aTbIHFaH TIa3MajlbIK
AFBIHHBIH YHEPTHUS THIFBI3JIBIFBI CHIM TEKTEC KaJOPUMETPIIH KeIepri e3repiCiMeH aHBIKTaIFaH
6osateiH [3]. CbIM TeKkTeC KaJIOPUMETPIiH 0acThl €peKIIeTIKTEPiHIH Oipi — CE3TIIITIr KOFaphl,
IUTa3MaMeH OCEpIIECETIH ayAaHbIHBIH a3 OOJybIHAH, TUIa3Mara eneyii acep erneini. CbIM TeKTec
KaJOPUMETP/IC AJIbIHFAH TJIa3MaHbIH SHEPTHUS ThIFbI3IBIFIHBIH HOTHKEICPIHIH TYPHICTHIFBIHA KO3
KETKI3y VIIIiH, KaIOpUMeTpre KaauOpoBKa jkacayAblH KaxeTTiri TysiHAanel. Ce0edi, Toxipuode
Oapeicbinaa 013 KongaHateiH Tipkeyim Le Croy 354A ocuuiiorpadblHbIH CE3TILIITHE TOMBIKTAN
ceHy keTkisikci3. ChIM TEeKTeC KaJopHMeTpre KaaunOpoBKa jkacay MakKcaThIHZIA, OyJ JKYMbICTa
KeJeciiell ToxipuOe KOWBLIIBI: MMITYJIbCTI IUIa3Ma aFbIHBIMEH KbI3IBIPBUIFAH KaJOPHUMETPIIiH
KeJIepri e3repiciHe ColKec KeJIeTiH TeMIepaTypara (I1a3Ma TeMIepaTypachiHa) eHiH ChIM TEKTeC
KaJOPUMETP/i JJIEKTPIIK Tmemre Oenme TemmeparypackiHad Oactan 500°C  apanbiFbiHIA
KBI3BIPBIN KEACPTiHIH TeMIIEpaTypaiaH TOYEIAUIITIH alIbIK. AJNBIHFAH TOYEIAUIIKTI BOJIbppam
OTKI3TIII YIIH KaparnaibiM KIaCCUKAIBIK TCHICYMEH aHBIKTAJIAThIH KHCHIKIICH CaJIBICTBIPIBIK.

¢ ARp
AR
Hotmxkecinae exi ToyeslJUTKTIH e3apa yisieceTinairi 0aikanipl, Oy KaJJOpuMeTpi Iia3Ma
SHEPrUsCHIH aHbIKTayJa KaHJal Ja O1p JONJIIKIEeH KoJijaHyFa 00naThHABIFbIH pacTaiiasl. S00°C
IU1a3Ma TeMIepaTypachlHa ColiKec KeJIeTiH KeJlepri ©3repiciH naiiaiaHbll, OHbl TEOPUAA AJIbIHFAH
KeJlepri e3repiciHe KaTbIHACHIH ajlblll, ChIM TEKTeC KamopuMeTpiiH ce3rimTiridig &£=0,99-1
00JTaTBIHBIFBI AHBIKTAIIBI.
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COMPUTER SIMULATOR FOR SELF-PREPARATION FOR THE TEST
EXAMINATION AT THE "ATOMIC PHYSICS" COURSE

Azhigaliyeva B., al-Farabi Kazakh National University, Almaty
Scientific supervisor: Associate professor M.Pshikov

Nowadays, the main accelerator of the development of society is an informatization. In this
turn, informatization of society is practically impossible without computerization of the education
system, therefore this problem has the first place in pedagogical science. Priority of this problem
is further strengthened by the fact that it is fundamentally new. This problem originated with the
advent of a computer, i.e. in the last two decades, in comparison with a classical pedagogy it can
not use the experience of the past centuries and millennia and is forced to develop only "from
within", simultaneously forming own scientific base in all necessary fields - philosophy,
psychology, pedagogy and methodology. This circumstance combined with extreme practical
necessity gives the problem of computerization of education an increased relevance and takes it to
the first place in the group of urgent tasks of modern pedagogy [1] .

One of the directions for improving the learning process is a development of an operational
system for monitoring knowledge, skills and abilities that allows to objectively assess the
knowledge of students, identifying gaps and ways to eliminate them. Therefore, the issues of
knowledge control are of interest of many scientists as well as both educators and specialists in
the field of information technology. Now there is a large number of different ways of monitoring
and evaluating knowledge in both traditional and computer-based learning types [2].

Creation of teaching and monitoring facilities is a complex and time-consuming work that
requires the joint efforts of lecturers with a experience, software developers, programmers, etc.
Large-scale conduct of such work in universities is hindered by the lack of financial resources to
stimulate it. As a result, it is conducted hazardly.

The purpose of this work is a development of a computer test control of students'
knowledge, based on various data sources, which would differ from existing ones by their novelty
and cost.

As a physical experiment, a computer simulator was developed to prepare for the test exam
within the "Atomic physics"” course, with the division of questions into levels of complexity, as
well as a reference to additional material for studying if student makes wrong answer. Computer
pedagogical testing is used only as a means of objective control of knowledge after the completion
of the study of each section (module) of the discipline curriculum. On the one hand controlling,
assessing the level of students’ knowledge is an indicator of the quality of learning, i.e
determination the student's academic performance, and on the other hand is an indicator of the
effectiveness of the didactic system.

At the present time almost all educational institutions are equipped with computers, have
their own local networks, access to the Internet, that makes it possible to switch from traditional
methods of teaching and evaluating the acquired knowledge to new teaching technologies is a
relevance of this work itself.
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THE IMPORTANCE OF TEACHING STATISTICAL PHYSICS AT UNIVERSITY

Aitan Nazigul, Al-Farabi Kazakh national university, Kazakhstan, Almaty
Scientific adviser: Senior Lecturer Carmacaev M.T

Statistical physics is an unfinished and highly active part of physics. We do not have the
theoretical framework in which to even attempt to describe highly irreversible processes such as
fracture. Many types of nonlinear systems that lead to complicated pattern formation processes,
the properties of granular media, earthquakes, friction and many other systems are beyond our
present understanding and theoretical tools.

Statistical Physics notes that statistical physics is more than statistical mechanics. Indeed
statistical physics teaches us how to think about the world in terms of probabilities. This is
particularly relevant when one deals with real world data. Therefore applications of statistical
physics can also be found in data-intensive research areas such as astrophysics, environmental
physics, biophysics, econophysics, pattern recognition or image processing. As an instructive
example, consider so-called Boltzmann machines that can be trained to recognize the faces of your
friends in images posted in social media such as Facebook. If you investigate how these algorithms
work, you will realize that they derive from the Ising model, arguably the most important model
of statistical physics and an important subject for this course.

For a given discrete probability distribution p;i, we introduce a dimensionless measure for
its disorder, the entropy:
S=—2p;Inp; (1)

Fermi—Dirac statistics describe a distribution of particles over energy states in systems
consisting of many identical particles that obey the Pauli exclusion principle. The Bose—Einstein
statistics apply only to those particles not limited to single occupancy of the same state—that is,
particles that do not obey the Pauli exclusion principle restrictions.

Quantum fluids are best treated in the grand canonical formalism. Thus we fix T and p. For
bosons and Fermi we have:

—Ble— o (. —Ble—)\" 1
zp=1+ePEW | zp =32 (e PEW) = —F0 2)
The average occupation number n becomes:
1
NBF = SBle—w11 3)

Statistical physics is much more than thermodynamic equilibrium and if time permits, a
course on statistical physics should also cover the basics of nonequilibrium physics, including the
Boltzmann equation, Langevin dynamics and the Fokker-Planck equation. Finally a
comprehensive course on statistical physics should also include some numerical component,
because modern statistical physics cannot be practised without computational approaches.

References:

1. L. D. Landau and E. M. Lifshitz, Statistical Physics, 3rd edition, Part 1 (Pergamon Press, Oxford
- New York - Seoul - Tokyo), 1980.
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CTATUCTHUKAJBIK )KYHEHIH TAPAJTY ®YHKIIUSIJIAPBI MEH
KACHETTEPI

Aittan Hozuryn
¢buznka-TexHukanslk Gaxymnpreti, Kaz¥y.On-Oapadbu,Kazakcran
Foimeivu sxerexmrni: Ara okpiTymbl CapmacaeB M. T

Cratuctukanblk (u3nKka — TEOpUSUIBIK (PU3UKAHBIH MaKpPOCKOMMSUIBIK JEHEIepIiH
KACHUETTEPiH, OJapJbl KYPAaWTBIH aTOMIap MEH MOJICKYJIAIapIblH KYPBUIBICHI TYPFHICHIHAH
3epTTEUTIH cayackl. OTe Komn OeIIeKTEpIeH TYPaThIH KYHEH1 3epTTey YIIiH BIKTUMAJABIKTAP
TEOpPHUSCHIHA HETI3JeNTeH apHaibl CcTaTuCTUK.ByHmarel «OTe kem OemiiekTep» IeHTeHiH
ABoragapo TypakThickl Na=6.022045%10mol apkputer  Oumiyre Oonanel.Cruni  [lmank
TYPaKTHICBIHBIH KapThICBIHA TEH OOJIICKTEPICH TYPAThIH Xyiie @epMu-Jlupak CTaTHCTUKACHIHAA
seprreneai. KBaHTTHIK CTaTHUCTHKAIBIK (PU3MKa TEHIEYJepiH Temnme-TeHAIK KyHIe OTHeHTIH
KYOBUIBICTAp bl 3ePTTEY YIIIiH J¢ MaliJaTanyFa 00aIbl.

Mopnenpaik sxkydenepaiH TOpTiOiH aHANM3AEW KOHE CypeTTeil kene, 013, Ke3-KelreH
MaKpOCKOTIHSIIBIK XKYHelepre TOH OHBIH 0acThl KacHeTTepiHiH OipiH cyperTtenik. OKiiaynaHFaH
JKYHMeHiH Oy KacueTi e3repicci3 6acTankbl KYWiHEH TOYeNCi3 TYPaKThl O1p COHFbI KYHTe KalThII
OTBIpa/Ibl. BYJ1 COHFBI KYii aHAFYPIIBIM bIKMUMAT KW, SIFHU 9Hepeus MeH Oo1ulekmep CaHblHbIY
Ke30elicoKk mapany Kyui, monekynanvix xaoc (Oeitbepeker) Kyii Oonbin TaObmaabl. byn kyi
MOJICTIBIIK  KYHWeJep HeTi3iHae 3epTTeNreH  (CHlarramMajiap MeEH  3aHIbUIBIKTapIIbIH
KOPBITBIH/IBICHI) mene-menoik Kyl e aTaiibl.

ATanFaH KaCHeT JKaJIbIFa OpPTaK CHIIaTTaMara e KOHE KOITEreH Tayelci3 00beKTiIepaeH
typareiH (INN >> 1) ke3-kejred »Kyienepaid HEri3ri KacueTTepiHiH Oipi 0OJbII TaObLIAIbL.
XKyiienepain Teme-TeHIIK KyIHTre KeTyl YIIiH KeJleciiei Tere-TeH K CHITaTTaMachlH SHT13/TIK:

SA*B(NA) = KInQA*+E (V) (1)

(A+B) monenbik xyiieci yiniH 4 xoHe B xKyhenepi oenuexkmep caHvlMeH aybica anajbl

DHTPONUSHBIH aHBIKTAMAChl TEK KaHa TETe-TeH 1K KYHeri kylie (OHbI KYpauThIH XyHenep
YILIH /I€) YIIiH AYPbIC OOJAThIHBIFBIH aTall 6TKEH JKOH.

S = kInQ 2

backama, 6actankpia Tene-TeHCI3 Kylae O0IFaH OKIIayJIaHFaH )Xyhe mene-meHoiK Kyliee
KETYre YMTBIIAIbl, OHIA JHCYUEHIH IHMPONUACHL MAKCUMALObL OOTAIBI.

OHTponMs TYCIHITIHIH HEri3iH/e Tene-TeH ik KyiiHe Tarbl Oip anvikmama 6epyre 601abl.
On mbiHamAK

Kyiieniy mene-meHOiK Kyuli OHbIH SHMPORUACHL MAKCUMANObI OOIAMbBIH KL

Konnansuiran oneduerrep:
1 R.Balescu, Equilibrium Nonequilibrium Statistical Mechanics, Wiley, New York,1975.
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®U3UKAJIBIK ECENTEPAI INENTY SIICTEPIHIE AKITAPATTBIK
TEXHOJIOTHSIIAPIBI KOJITAHY ABIH MAHBI3IBLIBIFBI

K.M.TypexanoBa*, M. bopraii*, )K.E.OkiMxanoBa**
(*on-Dapadbu amvinoazel Kazax ¥immulx Yrnueepcumemi,
**46aii amvinoaevt Pecnyoiukanvlk MamanoaHObIpuLI2aH 0ApblHObL DANANAPEA APHANIRAH
Ka3ax mini men 20ebuemin mepenyoeme OKblmamvlH Opma MeKmen-unmepHam,)

Kazipri 3amanrsl  ¢usuka cabarbl OHBIH OAapiIbIK 3JIEMEHTTEPl OKBITYIBIH HETi3Ti
MakcaTTapblHa )KEeTY/Il KO3/ICUTiH, OEJICeH I OMIalThIH, IBIFAPMAIIBIIBIK KaOlleTTepre ue, KaH-
JKAKTBhl JJAMBIFAH JKEKe TYJIFaHbl KaJbIITACTBIpyFa OarbITTalFaH OKBITYIBIH JXYHeci peTiHzae
KapacTeIpbutanbl. Cabak camayibl ©Tyl YIIIH oyelli col cabakTarbl MyFaJlIMHIH 1C-OpEKETTEPiHIH
MaKCaTbIH aHBIKTay KEpPEeK - OJ Here KOJ XKETKi3yl KepeK, MaKcaTKa JKeTyre He KeMEeKTece/l,
MakcaTKa JKeTy YIIiH He icTey Kepek [1]. MakcaT aliKpIH OOJIFaH COH, MaKCaTKa JKETY >KOJaaphbl
KOWBLIAIEL.

ConbiMeH KaTap, ca0akThIH Ma3MYHBl MEH KYPBUIBIMBI Oip-OipiHEH epeKIleIeHIN TYPYbI
KaxeT, OyJ1 - OaaHbIH KbI3BIFYIIBUIBIFBIH apTTHIPHINT KaHa KOWMaii, cabaKThIH €CTe CaKTaTyblHa
pIKHANbIH THUT3eni. Cabakka KOCBIMIIA TEXHOJNOTHSI KOJJaHy - YCTa3[blH IIEOepIiriHiH,
13/1eHICiHIH HoTHXKecl. JleHrelmik TarceipManap Imenryae OKyIibl ©3iHiH AeHIeiiH aHbIKTal, apbl-
Kapail i31eHicke TyceTiH Oomanel. Kockimia akmapaTThIK TEXHOJOTHS cabakka KOCBIMIIA
KOMEKINI Kypan MiHaeTiH artkapagsl. Ocbhl ecenrTep MIBIFapy OICTEpiHAE aKmapaTThIK
TEXHOJIOTUSHBI KOJJIaHy - YaKbITTBl YHEMJEYre >KOHE OChl YHEMJENTeH YyaKbhITTa OJlaH Ja
KUBIHBIPAK €CETTEep/Ii IIbIFapyFa MaiachblH TUT13e1I.

JKacakranplHAaThIH 3aMaHayH BHIEO-TONTamMa Kelecijeil 0eiMHEH TYpabl:

1) XKanmsr ¢pusukara xipicre (XBXK, enmem Oipiikrep xyiieci, popMynanapabl TYpieHIipy);

2) Tanceipmanap 6oibiHma 7-ceiabin (1-6 Tapay, op Tapayna 10 nycka A,b,C nenreitnepime )
€CENTEePiHIH eIy >KOJIAAphl JKOHE TEeKcepyre OaFbITTalfaH KOCBIMINA ecenTep (IIbFapy
JKOJIBIHCHI3);

3) Tanceipmanap GoiibIHIIA §-CHIHBIN €CENTEPIHIH ey *koaaapsl (8-11 tapay, op tapayaa 10
Hycka A,b,C nenreiiepiMeH) ecenTepiHiH LICNIUTY JKOJIAApbl JKOHE TeKcepyre OarbITTallFaH
KOCBIMIIIA ecenTep (LIbIFapy KOJBIHCHI3);

4) DKcriepUMEHTTEp TONTaMachl.

XKanel, Ke3-KenreH TeXHOIOTUSIMEH KYMBIC )KYPri3y 4 caThl apKbUIBI icke acansl. Onap:
-OKBIIl MEHTepY;

-TOXipuOesIe KoJIany;
-IIBIFAPMAILBIIBIK OaFbITTa 1AMBITY;
-HOTIXeE [2].

XacakranplHAaTBIH KaHA TEXHOJOTHs OHJAENiHy[e, Oonamakta Toxipube OapbiChIHIA
KOJIJIaHbUTyFa YCBIHBUIAJbl. APpMbiKUiblLIbI2bl, TAaHAAYIIbl TAllChIpMallap UBIHTBIFbI, SFHU OLTIM
QIyIIbl TaKbIPHIN OOWBIHINIA eCenTepAl WIBIFApBIN, ©31HIH JACHIeHiHEH MKOFapbl ecenTepiH
HIBIFAPBUTY-TYCIHAIPUTY JKOJBIH Kapar, TYCIHOEreH >KepiH HeMece KHBIHIBIK TYbIHIATKaH
Karaalaapabl OKBITYIIBICBIHAH cypail aimybl. bys nereHimi3, yakbITThl OipiiiaMa yHeMIer, THIMI1
XKakka kymcay. bumim amymisutapasl OChUTaiIa, ©3ITIMEH 137€HIN, BITaJIaHIBIpyFa JKaraai
Kacarl, TannbIHAbIpy. OKyIIbIIapAbl 3aMaHFa cail OUTIKTI KbUIBIN TopOueney, 6araap Oepy - Oi3re
OepisireH yJIKeH MIiHJET.

[Tatimanansutrad onedueTTep:

1. Kycinkanuesa F'.K., [xymamesa A.A., KybaeBa b.C. Mekrente ¢pu3uka KypcblH OKbITY/IbIH
Teopusickl MeH oaicremect/Opain, 2012x.-1126.

2. TypexanoBa K.M., OkximxanoBa X.E., HypxxanoBa M.C., Ka3¥ T3V xabapmbicet Ne4 (122).
[Tna3ma Gpu3NKaChIH OKBITY/Ia KOJJAHBLIATHIH CaH IBIK TeXHOJIOTHsIIap/ Anmatsl, 2017 - 56.
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®U3UKA CABAFTBIH BEPY BAPACBIHJIA OPTYPJII JEHT EMJIIK
TN ®PEPEHIMAJIIBIK OKBITY )KYWECTH KOJIIAHY

K.M.Typexanoa*, XX.E.OkximxanoBa**
(an-@apabu amvinoazvl Kazax ¥immuolx Yuueepcumemi,
Abati amvinoagvbl Pecnyoiukanblk MAMAHOAHObIPBLIZAH 0APLIHObL OANANAPRA APHANEAH
Kasax mini Mmen a0ebuemin mepexoeme OKblmamvli Opma MeKmen-unmepHam,)

Byrinri Tangare! ycra3napra — 3aMaH aFbIMBbIHA Caid, )KaH-)KAKThl TYJIFaHbI KAIBIITACTHIPY
MIHJIETI JKYKTENn OoThIp. by MiHAETKe MapblHIbI OajdaHbl TaHAQY >KOHE OJIAPJbIH OOWBIHIAFHI
Ka0ineTTi Oaranam, eMipje JKETICTIKTepre KeTryre keMmekrecy jae Kocbutanel [1]. JerHreimik
nuddepeHIHAIBIK OKBITY TEXHOJIOTHSACBIHBIH MaKCcaThl - OTIM alTyIIBIHBIH KeKe OaChIHBIH dapa
KOHE JepOec epeKIICNIKTepiH e€CKepe OTBIPHIN, OJIApJbIH 63 OCTiHIIE 13IeHYIH apTTHIPY JKOHE
HIBIFAPMANIBUIBIFBIH - KAJBINTACThIpy. OChl TYpPFBIAH JApbIHIBI YCTa3JlaH KYTUICTIH HETri3ri
TaJanTap: OKYIIBIMEH KEKE ChIMIACTHIK KOHE CEHIM/I1 KaphIM-KAaThIHAC OPHATHII, OHBIH TaJIA0BIH
KOJIJJay JKOHE OJIapiblH KaXKETTUTIKTepiHe cail jkariail jkacam, KbhI3BIFYIIBUIBIKTaphl OOMBIHIIIA
HyCcKama Oepy O0JIbIn TabblIa b,

JlapbiHapl Oananap/abl aHBIKTAIl AJIFAHHAH KEHIH OJIApMEH JKYMBIC JKYPTi3y/IiH MaKCaThl:
- OKBIIIBIHBIH IIBIFAPMAIIBUIBIK KaOJICTIH KOHE 63 OCTIHIIE MIBIFAPMAIIBUIBIK 13/ICHICIH JaMBITY;
- TIOHT'e TEPEH KbI3bIFYLIbUIBIFBIH aPTTHIPY;
- OKYIIBIHBIH OCJICCHIITITIH apTThIPy MaKCaThIHAA JaMy JCHIeHiH, TaHBIMABIK OCJICeHITITIH
apTThIPa OKBITY;
- OUTIMHIH OarachlH apTThIpy OoIMaK. [2]

dusnkara OediM JapbIHABI OanaJapMEeH JKYMBICTBI: JKEKE, TONTHIK, JKallbuiama TYpIe
xKyprizyre Oonazabl. JKeke KyMbIC KacayFa - op OallaHBIH KbI3BIFYIIBUIBIFEI OOWBIHIIA 3EPTTEY
JKYMBICTapbl MEH ©31HMIK KYMBICTapbhlH (pedepaT), KOHKypCTapra Marepuan IalbIHIaTy,
TOKIPUOCTIK >KYMBICTapABI 3€PTTEYIIUIIK YT OpbIHAay, T.0. >kataabl. TONTHIK >KYMBICKA -
KbI3BIFYIIBUIBIFEI Oip 00BN KesleTiH Oananapiabl coMKeciHIle TOmKa Oesin yHipMmenep allbl,
’k00a Kypam, dKCKypceusi, T.0. »kacayra Oomnaapl. AJl, >KaJIbulamMa »XYMBICTa OCHl JTapbIH/IbI
OanmamapMeH  JKapelcTap JKYprizy, FajlbIMIapMeH Ke3Jecylep MeH KoH(epeHuusiap
YUBIMIACTBIPY JKaTaIbl.

KopbIThIHIBITAM Kene, Ka3ipri 3aMaH ycTa3blHaH TEK 3 MOHIH Ouly FaHa Tajan eTuiMeiin,
COHBIMEH Karap cajajga OKYIIbUIApJaH IIbIFapMallbll, >KaH-)KAaKThl, I37CHIMIIA3 TyJIFa
KaJIBIITACTBIPY KacueTTepi Tanarn erinesni. EniMi3iH qaMmyblHa yiiec KocaTbIH 013/11H )KacTapbIMbI3
OoJsrFaHABIKTaH, O13/11H OJlapFa CIHIPreH eHOeTIMI3 - €J1 alIbIHaFbl OOPBIIIBIMBI3.

[NTatinanansutrad onedueTTep:

1. 'K .2Kaiipurranosa." JJapblHIbI OKYIIBI - YATBIMBI3IBIH OOJamars"
2. A.A. Typkicran6aesa " JlapbIHabl OKYIIBIIIAPMEH KYMBIC"
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MACROMEDIA FLASH TUITHJE IJIA3MA ®U3UKACHI BOMBIHIIA
SJEKTPOHIBIK OKYJIBIK KACAKTAY

boptait M.A., on-®apabu ateiaaarel Kaz¥V, ®usuka-rexuukanbik paxynpreri, Kazakcran
Foutbivu sxerexmi: ¢.-m.F.K., Tepexanosa K.M.

[Tna3ma Gpu3UKachiH OKBITY OapbICBIHIA aKIapaTThIK - KOMMYHHKAITUSUITBIK
TeXHOJIOTHSUTAPJBI  KOJIJIaHy, CTYICHTTEpAiH  OuLTiM  JeHTeisiepiH  apTThIpyFa  JKOHE
HIBIFAPMAIIBUIBIK KYMBIC ICTEY OUTIKTITIKTEpiH JaMBITyFa YJIEC KOCAaThIH AIIEKTPOHIBIK
OKYJIBIKTBIH OacTtankpl OeJiri gaiibiHmanapl. Cabak OapbIChIHIA claaiia-GuiabMACpl Maiaaiany,
JIOCTYPJIl 9ICTEPMEH CaJIbICTBIPFaH/1a, Ca0aKThIH JUHAMUKACBHIH, KOPHEKLUIITIH, aKIapaTThIH OT¢
JKOFaphl JICHTCHiH JKOHE KOJIEMIH KaMTaMachl3 €Te/Ii, COHBIMEH KaTap, TAaKbIPBINKA JKOHE KaJIITh
¢du3KKa MoHIHE KBI3BIFYIIBUIBIKTHI apTThipaabl. Cabakka MalbIHIBIK OapbICBIHIIA STIEKTPOHIBIK
OKYJIBIKTap, IHTEpHET KeIMiCiHIH aKnapaTTapbl KOJJIaHbUIA bl )KOHE OKBITYIIIBI MEH CTYJAECHTTEPTE
apHAJFaH JUIAKTHKAIBIK MaTepraiap, OKy-oliCTeMENTK Kypasaap jkacaiabl.

OpOip ycTa3ablH anjbplHa KEeNreH Oana Ja opTypii oinay kabineTiHae Oonaibl, MbICAJIbI
KeWOipl mmammaH oiiam, Te3 MXYMBIC icTece, KeWOipi TaKbIpBIITHl Oasy KaObLIAaN, OFaH
TarcelpMaHbl (TaKBIPBINTHI) KalTagaH Kapam LIBIFY TUiMII OoJbIn TaObLIabl. AKMApaTThIK
TEXHOJIOTUSHBIH JaMy KapKbIHBIMCH 3JICKTPOHIBIK OKYJIBIK KYPY KOJITAHBICKA CHY YCTiHJE.
OcpiHgall TEXHOJOTHUSHBIH HETi31HJe MEH AJIEeKTPOHABIK OKynbIK Macromedia Flash timinge
KacaJblHyJa. DBy SIeKTpOHABIK OKYNBIKTa TUia3Ma (U3MKAchl OOWBIHINA JOpicTep, TECT
TalchIpMaliapbl, BHUICO, CJAi JKOHE 3epTXaHAIbIK >XymbicTap Oomanpl. COHBIMEH Karap
KOMIIBIOTED JKaJblHAA ©Te a3 OpbIH alybl MeH Te3 JKykreneTiHairi Macromedia Flash
naianaHymbUIaphl YUIiH YIKEH MYMKIHAIKTEDP TYFbI3a/Ibl.

DNEKTPOHBIK OKYJIBIKTHIH OaFajibIK — HOTHIKEIIK O6JIiri TeCTTep apKbUIBI KY3ere acaibl.
OKBITYJIBIH KOMITBIOTEPIIIK TEXHOJIOTUSCHIHBIH OKY YpPIICIHAE KEHIHEH €HYyl CTYAEHTTEpIiH
©31H/IIK JKOHE IIBIFAPMAIIBUTBIK OSIICEH TUTITIH 1aMbITa OTBIPBII, AJICKTPOHIBIK OKYJIBIK KOMETIMEH
OJIapJIbIH ©31H/IIK KYMBIC TYPJIEpPiH OpBbIHAAYFa OayIH/IbI.

[TalinananbuTran oedueTTep:
1. Konnacosa b.b. IHHOBaIusIbIK TEXHOJIOTUAIAPABI O11iM Oepyne Konaany. bimim, Ne5, 2007.
2. DREeKTpOHIBIK OKYJIBIKTap/bl MaiifanaHyablH IeJarorukanblk ycraHbiMaapsl. //Kazakcran
MekTe01, Nell, 2008.
3.Axosnes A.M. VHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMM B JUCTAHIIMOHHOM
oOyuenuu: Jloxn. Ha kpyriom crone «MKT B qucranunonHom o6pazoBanuny». — M.: MUA, 1999.
— 148 ¢
4. Nonmmuep JI. AKmapaTThIK KOMMYHHUKAIHSITBIK OKBITY TEXHOJIOTHSITAPBIHBIH MAceesepi xKoHe
6omamarel. «MHopMaTHKa Heri3aepi» FbUIBIMU-dicTeMeNiK KypHaisl, 2008, Nel, 2-4 6
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AAPPEPEHIUALIAA B SJTEKTPOHHBIX PECYPCAX OBYYEHUSI ®U3UKE
CTYAEHTOB BbICIIUX U CPEJHE CIIEINUMAJIBHbBIX YYEBHBIX 3ABEJIEHUU

JKanabexona JK.O., Kazaxckuii HAlIMOHAILHBINH YHUBEPCUTET UMEHH asib-Dapadu
Hayunsiii pyxoBoautens: ApxunoB FOpuii BsiueciiaBopuu

Jlyist TOoro, 4TOOBI TPUOIU3UTE OTCUECTBEHHOE 00PAa30BAHKUE K €BPOTICHCKUM CTaHAapTaM
Kazaxcran mnepBbIM W3 LEHTPaIbHOA3UATCKUX CTpaH NpUHAT bBoJoOHCKYI0 Jeknapanuio u
noanucan Benukyro xapTuio yHuBepcuTeToB. B pamkax BomoHckoro mporecca HEoOX0quMO
OCYIIECTBUTh OCHOBHBbIE TEHICHIIMM pPa3BUTHS oOpa3oBaHMs, Takue Kak Triobanu3anus,
uHpopMaTH3aLus, 1eMOKpaTH3alys U T.A4. B CBA3M ¢ 3TUM pacTeT 3HaYMMOCTb TAaKUX CPEJICTB
oOyueHus (u3MKe Kak DIEKTPOHHBIE KYypChl, AUCTAHLHMOHHOE OOyYeHHE U DIIEKTPOHHBIE
(BUpTyaJIbHbIE) YHUBEPCUTETBHI.

DnekTpoHHbIE 00pa3oBareNbHbIe pecypchl (e-learning) sTto yxe JaBHO He WHHOBAIIUHU B
chepe oOpa3oBaHus, a HEOOXOIWMBIH aTpUOYT COBPEeMEHHOW JXW3HHM. B orimume or
TPaJULIMOHHOTO O0pa30BaHUsl AJIEKTPOHHBIE PECYPCHl MPEAOCTABISIIOT CBOOOAY JOCTyma K
MaTepHaiy, CHIDKEHHUE 3aTpaT Ha 00y4eHue, THOKOCTh 00ydeHHs] M BO3SMOKHOCTh Pa3BUBATHCS B
HOTy co BpemeHeM. [4] Tak kak y KaxkI0ro CTyJeHTa CBOM TeMIl YCBOCHHUS 3HAHHM, HE0OXO0IMMO
BCETJ]a IOMHUTH 0 Ju(depeHanuy MpeIoCTaBIeHHOro MaTepruana. B aekTpoHHBIX pecypcax
oOydeHus (uU3MKE MOXKHO HCIIONIb30BaTh CleAyrolue BuAbl nuddepeHnuanumu: BO3pacTHYIO,
[IEJICBYI0, YpOBHEBYIO U 1Mo oOnactu wmHTepecoB. [1] Co3maBasi CaiThl UM TPHIOKEHUS IS
oOyuenuss (u3mMKe, TMpenojaBaTeb MPOJAYMbIBAET  y4eOHO-METOIUYECKHI  KOMILIEKC,
UCTIONB3YeMBI 11l paboThI CO CTyAeHTaMH. B mepByro ouepeap HEOOXOMMO BBI3BATH KEIAHHE
U UHTEpec K 00y4eHUI0, YTOObI, B3IJISIHYB Ha MaTepuall, CTYACHT PEIINUI, YTO JaHHBIA Kypc eMy
o cwitaM. [[jist 3Toro HeoOXoAuM y4eT Bo3pacTHOU nudhepeHnuanuu, T.e. co3aanue narepgerica
00pa30BaTeNbHOTO pecypca B 3aBUCUMOCTH OT Kypca U YPOBHS 00pa30BaHMUs LIEIEBON ayAUTOPUH.
[Tocne n3yueHus NpeAOCTaBICHHBIX JIGKIIUU U KOHCIIEKTOB, HEOOXOAMMO 3aKPEMHTD ITOTyIEeHHBIE
3HaHUS MYTeM TMPUMEHEHHs] UX B KOHKPETHBIX YCJIOBHSX W CHUTYAIUSX IMYTEM BBITIOJHEHUS
3alaHiid ¥ pelIeHus 3a1a4. 3alaHusl U 3a7aql JOJDKHBI Pa3padaThIBaThCS C YUETOM YPOBHEBOIA
muddepeHmanug, UHaye y CTy/IeHTOB He OyJeT MOTHMBALMU MATH JAajblie mo Kypey. [2] Hus
TOTO, YTOOBI 00yJaeMBbIii MOT aHAJIM3UPOBATH U CHHTE3UPOBAThH 3HAHUS ITPH TIOMOIIH TOTYYEHHOU
UHPOPMALlMM MOXKHO BKJIIOYAaTh B Y4eOHO-METOAMYECKMHA KOMILIEKC JabopaTOpHble paboThI,
TBOPYECKHE TPOCKTHI M JOKJIAAbL. [Ipr 5TOM HY)XHO TOMHHTBH O JU(QepeHIIHAUH 110 00JIacTh
MHTEPECOB CTYAEHTOB. Tak e Uil OCYILECTBIEHUS JTaHHOTO BUjAa Au(depeHInanuy MOXHO
IPEIYCMOTPETh CO3[aHNE BUPTYAILHBIX COOOIIECTB U (DOPYMOB I10 OTIPE/ICTICHHON TeMaTHKe, Tie
CTYAEHTBl CMOTYT TMOTPYXaTbCsi B MHTEPECYIOIIUE HMX TeMbl BMecTe. Eciu 351eKTpOHHBIN
00pa3oBaTeNbHBIA PECypC TPEAIoiaraeT OIEHKY IMOCJe BBITIOJTHEHUS 3aJaHdul, TO MOXKHO
UCIOJIb30BaTh CAMOOIEHKY C Y4€TOM KPUTEPUH YCIIEIIHOCTH pe3ynbTaTta. [3]

OCHOBHBIE LIeNH, PE3YIBTATHl U KPUTEPUH YCIICITHOCTH TU(PEpEeHITNANN IIEKTPOHHBIX
pecypcoB 00ydeHHs 3TO B IEpPBYIO Ouepeab NOBbIIeHHE 3(P(PEKTUBHOCTH 00pa3oBaHHUA,
JeMOKpaTu3anusi, OpMHpPOBaHUE U PA3BUTHE JINIHOCTHBIX Ka4EeCTB CTY/ICHTA, a TAK)KE JIETKOCTh
o0yueHus, korja obpa3zoBaHue OyleT MMETh HE PYTHHHBIM XapakTep, a CTaHET MHTEPEeCHOH U
JTFOOMMOM YacThIO KHU3HH KaXIOTO YEeIIOBEKa.

Cnucok mrepaTypsl:
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MODEL OF PARTICLES TRANSPORT IN HIGH-TEMPERATURE MAGNETIZED
PLASMA OF TOKAMAK

Kapran A.S., Al- Farabi Kazakh National University, Almaty
Supervisor — Prof. Davletov A.E.

The thesis reports on the results obtained from the master project «Modeling of the dynamics
of energetic plasma in tokamak plasmay.

Based on the literature review [1, 2, 3], conceptual formulation of the problem has been
formulated. The work aims creating of the model that geometrical structure is close to the actual
geometry of J.E.T. tokamak.

There is the model of a mechanism of charged particles displacement across the magnetic
field is presented. Currently, there are no universal formulas for describing the transport properties
of plasmas, since they are significantly influenced, for example, by the geometry of magnetic
fields, the presence of strong inhomogeneous electric fields and a number of other factors. In this
regard, it is expedient to solve the problem of modeling the dynamics of charged particles of
tokamak plasma with the computer environment Comsol Multiphysics. With the help of Comsol
Multiphysics the model is designed, physical parameters are set, initial and boundary conditions
are entered, and finite element grid is generated. As a result, the visual solution of the system of
equations and graphs showing the transport of particles in plasma is obtained.

Based on the basic laws and mechanisms of particle transport in plasma, a model of particle
transport in high-temperature tokamak plasma under the influence of a magnetic field has been
described. The developed model shows that the drift largely determines the transport across the
magnetic field in high-temperature magnetized plasmas in tokamaks. Therefore, the necessary
attention should be paid to studying a mechanism of charged particles displacement across the
magnetic field.

FEM (Finite Elements Method) has been used to tackle the problem of model designing. As
a result the 3D tokamak’s geometry has been build and then visualization of particles transport in
high-temperature plasmas under the action of magnetic field has been obtained.

The drift wave leads to the formation of the particle flow in the direction against the density
gradient. The plasma flow across the field is proportional to grad n.

The simplified model of plasma is considered, which ignores a number of important features
inherent in real conditions, such as inhomogeneity of the magnetic field and plasma temperature.

The proposed model has a scientific novelty and may be of interest in further studies of
particles transport in tokamak plasma.
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®U3UKA ITIOHI BOMBIHIIA 3JEKTPOH/IbI OKY KY¥PAJIbIH
KACAKTAYJA BANDICAM BATJAPJIAMACBIHBIH MYMKIHIOIJIIKTEPI

Kenecos W.T., on-dapadu areingarel Kaz¥V, Ousnka-texHuKanblK GakynbTeTi, Kazakcran
Freuteimu sxerekmni: §.-M. FpUL. KaH., ipodeccop Konanora C. K.

DJEKTPOHBIK OKYJIBIK IEH OKBITY/BIH MaKCaThl — OKBITY MPOIECIH Y3IIKCI3 )KOHE TOJIBIK
JIEHreiiH OaKpLIay, COHBIMEH KaTap aKHaparThIK 137ieHiC KaOuIeTiH qamMbITy. bisliM GepyiH Ke3
KEJIreH CallaChIHAAdIEKTPOHBIK OKYJBIKTApAbl Maiifanany OUIiM anylIbUIapblH TaHBIMIBIK
OCJICEHIUTITIH apTTBHIPHIN KaHa KOWMaMl, oiyiay epiCTepiH KEHEWTII, aKnapaTTapasl KOJDKETIM/I
eTemi.

Oxkymbutapra OuniM OGepyzAe XaHa OKBITY TEXHOJOTHSJIAPBIH KOJJIaHy, WHHOBALUSIIBIK
OaFrpITTa KYMBIC ’Kacay 3aMaH aFbIMbIHA cail Tanan erityae. OKy ypAiciHIe KOMIBIOTEpIi THIMI
naiganany >kKoHE KOJJaHy KEHIHT1 KbUIIaphl aWTapiIbIKTall OH ToXipuOe Oepim oThIp. ATanm
aiiTcak, MEKTeNl OKYIIbUIAPHIHBIH ©3 OeTiMEH 13/IeHICI IMOHTe JereH KbI3BIFYBIH apTTHIPHII,
HIBIFAPMAIIBUIBIFBIH  TAMBITYFa, OKY KbBI3METIHIH MOJICHUETIH KalbITACThIpyFa, JAepoec
JKYMBICTapbIH YMBIMAACTBIpYFa epeKiie KOJIANJIBI Karan TYFBI3BIIL OTBIP.
OpOip OKYIIbl TaHJAIFaH TaKbIPBIN OOMBIHIIA TAllCBIpMaap OpPBIHJAIM, TECTUIEp MISMIiN, KapTa
JKOHE ChI30aIapMEH KYMBIC JKacayra JarapuiaHanasl. Ockl MakcaTKa KOJ JKETKI3y YIIiH 9p Typii
OarmapiamaliapMeH camnaibl 3JEKTPOHJBI OKYyJaKTap/Abl jKacal IIbIFapybIMbI3 Kepek. Conpmai
Oipereii OarnapiamanapsiH Oipi petinae Bandicam 6armapiamMachiH KapacThIpcak 0oJabl.

Bandicam - skpaHgarsl opeKeTTepi ’Ka3yra, OWbIH MPOIECiHe HeMece OeHHEKYPBUIFbLIAP
acayra KOMEKTECETiH MaiilalaHylbliap YUIH naiaanel Kypai. Bandicam - ckpuHimorrapst
JKacay >KOHE MOHHUTOP OJKpaHbIHaH OeliHe Tycipy Oarmapiamacbl. EH 0acThIChl >Ka3bUIFaH
baiingapablH KeJeMiH, COHJai-aKk KOMIBIOTEpPIHI3AIH KaTThl JAUCKICIHAETi O00C OpBIHABI
Kajgaranay. OpOip maiilanaHylibl >KYMbIC OapbIChIHIA ©3 KaKeTTUTIKTEpl YIIiH, COHJai-ak
TycipinreH OeliHe mapameTpiepin Oanraii anaapl. CoHIai-aK, KIMNTIH KeJeMi MEH Y3aKThIFbIHA
KeKe IIeKTeyJep Kowra Oonajbl *koHe OarjapiaMa ci3 OpHAaTKaH MapaMeTpiepAiH MoOHiHe
JKETKEHJIE OHBI TOKTaTy, J’Ka3y YpAICIH aBTOMAaTThl Typnae Oackapaasl. Kazipri Ttanma
OarapiamMaHblH OCBIHIal apTHIIBUILIKTAPBIH €CKEPEe OTHIPHIT, (PU3UKa MOHIHIH MEKTEN KypChlHa
OeitHecabakTap Tycipyre KOJIaHbUI/IbI.

KypcThiH Herisri MakcaTTaphbl:

1. binim anymbulapfa Kazipri KOFaMHBIH KapKbIHIbl JaMyblHa OalIaHbICTBI OoJainak
MaMaHABIKTHI TaHJAy/1a AYPHIC OaFbIT Oepy;

2. Bimim anymemapaeiH GU3UKaFa TAHBIMIBIK KBI3BIFYIIBUIBIFBIH KATBIITACTRIPY;

3. KommbproTepiik TeXHOMIOTHsIFa TPAKTUKAIBIK KbI3bIFYIIBUIBIFBIH apTTHIPY;

4. OkymbutapsIH OoJIaIak MaMaH IbIFbIHA JIET€H KbI3BIFYIIBUIBIFBIH KaTBIITACTHIPY YIIIH
AIIEKTPOH/IBIK KeCTEeNepAl KOJIAaHy apKbUIbl HET13T1 TAallChIpMaNapAbl ey )KOJIAapbIH YHpPETY.

Hormxecinne, Koramabl ailbl KOMIIBIOTEPJICHIIPY Ke3iHAe (DU3HMKANBIK Maceselepai
HIenryre apHajlfaH KOMIBIOTEPIIK TEXHOJOTUSHBI MaiiianaHy (u3uka MoHiHE, KOMITBIOTEPIIK
TEXHOJIOTUSUIAPFA J1a KbI3BIFYIIBLIBIK TYIBIPAIBL.
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CTATUCTUKAJIBIK MEXAHUKAHBIH HET'I3JIEPIH OKBITY IbIH
OAICTEMEJIIK-IUJAKTHKAJIBIK TOCIJIJIEPI

Myxuar C., on-®apabu ateiaaarsl Kaz¥'V, AnMarel
Fouteivu sxerexnni ¢.-m.F.x., qoueHt Capmacae M.T.

Ous3nka MaMaHABIFbl OOWBIHINIA >KOFapbl OuLTiM Oepy OpBIHIAApBIHIA CTATHCTUKAJIBIK
MEXaHMKaHBIH 3aHIapblH, MPUHLUITEPIH, METOJBIH OKBITYABIH MaHbI3bl ©T€ 30p; Oy Typii
MEXaHHUKAHBIH (KJIACCHKAIBIK, PEISITHBUCTIK, KBAHTTHIK) HETI3JEpiH OKBITYMEH OipJei.
CratucTukaiblk MexaHuKa (pU3MKa FhUIBIMBIHBIH ©3€T1, ipre Tachl.

OicTeMeHiH 0acThl MaKCaTTapbl — OKY MPOLECIiH KOFaM TanadblHa cail YHbIMIACTBIPY IbIH
MEeAaroruKablK 3aHAbUIBIKTAPbIH, OKBITYIBIH Ma3MYHBIH, JUJAKTUKAJBIK MPUHIUOTEPIH iCKe
aceIpy xkoJaapbiH Oenriey. Ka3ipri ke3ze OKbITy 9[ICTepiH TaHAall ajlyFa KaThICThI OipkaTap
eJImeMIep YChIHBUIaAbl. MyHIal esmmemaepre JKaTaTbiHAap: 1) OKBITY 91icTepiHiH O1TiM OepyIiH
TUIAKTUKAIBIK TPUHIMIITEPIHE COMKECTIri; 2) OKBITY 9MiCTepiHIH TopOHeney MeH OuriMm Oepy
MIHJETTEepiHE COMKECTIr; 3) OKBITY 9MiCTEPiHIH KOJIJAHBLIBIN OTBIPFAH KarJailiapablH ©31HAIK
epeKIIeIiKTepiHe COMKeCTUIiri; 4) OKBITY OMICTEpiHIH TaHJAAN AJbIHFAH OKBITY HBICAaHAApbIHA
colikectimiri. byn emmemuepaiH OapnblFbl Ja e3apa ThIFbI3 OalJIaHBICTBI, Oip-OipiMeH
YIITACTHIPBIJIA KAHAFATTAHABIPBIN OTHIPY/IBI TaJIall €TeIi.

CrartucTuKaablK (U3MKAHBIH HET13T1 Mocesieci — KYHEeHIH kKeKe OOJIEKTepiHIH KO3FalIbIC
3aHIBUIBIKTAPBIH O11€ OTHIPHIN, MUKPOXYHenepae O0NaThlH KYOBUIBICTAP/IBIH 3aH IBUTBIKTAPHIH
Taraiibigaay. OHBIH Heri3ri Karujanapbl MEH MNPHUHIUITEPIH KOpbITA OTBIPBIIT TOMEHIETI
TYKBIPBIMAAP/IbI aliTa KETKEH KOH.

1. CraTucTHukanbIK Xyile aca Kell MeJIeperi e3apa OaillaHbIChl a3 KBa3uOaillaHbICCHI3
1IIK1 JKyWenepaeH Typaabl. YJIKEH jKyie TYHBIK, OJ iIKi KBa3nOaWIaHBICCHI3 1K KyHenepacH
Kypanazabl. [Iki xylie KBa3UTYHUBIK eI ecenTeNe]Ii.

2. XKyienepain Typai MUKpOKYiiepae 001y BIKTHMAIIBIFbl CTATUCTHKAIBIK YIIECTIpYyJIep
apkbuIbl epHekTeneni. CoHbIMeH Oipre (M3MKaJbIK MIaMaap/iblH CTATUCTHKAIIBIK OpTallla MOHI
MaKpOKYHUJIEP/IiH MapaMeTpIiepl peTinae oepinesi.

3. CrartuctukanslK (U3WKAHBIH HETI3T1 KaFUJachl PEeTiHAE MHUKPOKAHOHJBIK YIECTIpy
noctynatelH anajpl. OJaH KaHOHABIK YJECTipyaAl wibiFapaabl. KaHOHIBIK yiecTipy OapiibIK
TEOPHSUIBIK KOHE MPAKTHKAIBIK ecenTeyiepie KojinaHbiaaasl. CTaTUCTHKAIBIK Teme-TeHAIK
KYHJIep YIIiH CTaTUCTUKAJIBIK YJIECTIPY (QYHKIUACH yaKbIT OOWMBIHINA TYPAKThI KAITYbI THIC.

4. CTaTHCTKAJBIK JKOHE TEPMOJMHAMMKAIIBIK CHUIATTay >KOJIAApPBIHBIH OailIaHBICHI
BonbiiMaHHbIH (popMyackiHa HETi31€mTeH.

CratucTukanblKk MEXaHHMKa Ka3ipri 3aMaHfbl (PU3MKAHBIH €H KyaTThl SJICTepi KOHIHIE
TYCIHIK Oepir, 3epTTeyYIIiH] )KeTIK OUTIMMEH, O3bIK 9[ICTEMEMEH KapynaHblpaabl. COHABIKTaH
KOO 6inim anymsliapblHa KaHOHUKAIBIK ’KOHE YJIKEH KaHOHMKAJIBIK Tapaiy (pyHKIUsIapblHaH
(bu3KKaHbIH HET13r1 Tapainy QyHKIUsuIapbiH, sFHU Pepmu-/upak xone boze-ODiHITeH Tapany
(byHKUUATApBIH >Kalmbl (QyHIaMEeHTanb/bl) GU3UKAHBIH KYPCTApBIH THIHJANUTBIH CTYJEHTTEpre
JTUAAKTUKAHBIH TYCIHIKTUIIK TPUHIMITIIHE cail OKBITHII-TYCIHAIPYAIH SICTEMENIK OJBIH
aHBIKTAy KepeK.

[MTaiimananeinran ogeOueTTep TiziMi:
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yausepcureTi, 2010.
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EKIKOMIIOHEHTTI ThI¥'bI3 IINIASMAHBIH TMHAMUMKAJIBIK KACHETTEPI
TAKBIPbIbbI BOUBIHIIA J9PICTEPAIH 3JIEKTPOHIBI OKbITY KYPCbBIH
KETLILAIPY

Mypcan H.C., ®usuka-TexHuKanbIK GpaxyiabTet, on-Dapadbu areingarsl Kaz¥Y'V, Kazakcran
Foimeivu sxerexri: PhD, ara okpITymsl: AmibsikbaeBa O.b.

3aTThIH TUIa3MalbIK KYHi aTOMIapbIH aca KOFapbl Jopexkele MOHAATYbIH CHUIATTal/Ibl,
Oyl KyiJe SJIGKTPMarHWTTIK Oocepiecyl MaHBI3bI POl aTKapaasl. byi Mmiua3MaHbIH KacHeTi
colikeciHIIe, THIFbI3 UJIeall eMeC IJIa3MaHbIH 0acKa HEeUTpallJIbl ra3, CYMbIK jKOHE KaTThl 3aTTapra
KaparaH/ia aiipbIKIIa, COHJBIKTAH OHBI epeKIIe KYl peTiHae KapacThlpyFa MyMKiHAIK Oepeni [1].
[Inasma ¢Qusmkacel ayMmarblHOAFbl 3epTTEyJep TEOPHSUIBIK HETi3/Ieyci3 JKOHE aJIbIHFaH
HKCIEPUMEHTTIK MATIMETTEPCi3 MYMKIH eMec OOJIFaHIBIKTaH, THIFbI3, )KOFAphl TEMIIEPATypabl
I1a3MaHblH TEPMOJAMHAMUKAIIBIK, ONTUKAJBIK JKOHE JIEKTPAMHAMUKAIIBIK KacHeTTepl OONBIHIIA
THIFBI3 KYJOHJIBIK JKYHEJIep/ie IIbIHAMBl MONIIMETTEp/I allyFa capamnTtama OICIHIH TEOPHSUIBIK
Heri31 Kypbuiasl [2].

XXI racelp OuTiM Oepy MEH OKBITYIBIH JKaHa TOCUIACPI JaMbIFaH, yKaHa OLTIM FachIPbI
Oombin TabbuTanbl. COHABIKTaH, MOOWIIB/L, Ka3ipri 3aMaHFbl )KOHE LIBIFApMaIIbUI Meaaror 0oy
YIIiH 9p0ip OKBITYIIBI OKBITYIBIH KaHa dIiICTEMEINIepiH YiipeHny KaxeT. OKymbuiapra 0itim oepye
JKaHa OKBITY TEXHOJOTHSUIApPbIH KOJIJaHy, MHHOBALMSIIBIK OaFbiTTa JKYMBIC jKacay 3aMaH
TayabbIHa cail Tanan etityne. biiM OepyaeH Ke3-KenreH calachlHAa IEKTPOHIBIK OKYIBIKTAP IbI
naiianany OKyIIbUIAPABIH TaHBIMIBIK OCJICEHIUTIrH apTThIPhIN KaHa KoWMai, oilnay >kyiheciH
KaJIBIIITACTBIPYFa, MIBIFAPMAIIBLUTBIKIICH )KYMBIC ICTEYTe JKaF/aai xKacabi[4].

DNEeKTPOHIBIK OKBITY XYHeciH OuIiM callachlHa €HTri3yJeri 0acTsl mMakcaT - Oimim Oepy
YPIICiHIH OapiblK KAaTHICYIIBUIAPBIHBIH Y3IIK OLTiM Oepy pecypcTapbl MEH TEXHOJOTHsIIAPhIHA
TEH KOJI KETKI3yiH KaMTaMachI3 eTy. MakcaTKa KOJl JKeTKi3y OKY camachlH, O1TiMal 6acKapyablH
TUIMJIUTITIH, CBIPTKBI OPTaMEH aKNapaTThIK OipiryiH apTThIpaisl [3].

DNEeKTPOH Bl OKBITYIBIH HETI3T1 Macelenepl aKnapaTThIK-KOMMYHUKATUBTIK TEXHOIOTHUS
HeT131H/€ aKMapaTThIK O11IM Oepy OpTachIH KYpY ’KOHE OHBI TUIM/1 Naiigaany 00JIbI TaObLIAbL.

DNeKTpOHIBl OKYIBIK MBIHAHJAW >Karmailmapia THIMIL: Kepi OaiiaHbICTIEH Ie3Je
KaMTaMachl3 €Te ajajbl; TUIIEPMOTIHAIK TYCIHIKTEMENEPAIH KOl peT KOJJaHFaH Ke3/1€ YaKbITThI
yHemei; Oenrini 6ip Oesnim GolibIHIIIA O1TIMII TEKCEpel; KbICKa MOTIHMEH KepceTe, aiiTa XKoHe
MOJIEJIbJIEH anabl.

E-Learning skyiieciHiH epeKIeniri, oy ajbIiC ayaaHaapiarbl OiliM OepymdiH camachlH
apTThIpyFa, Kajda MEKTeNTepl MeH ayblUldarbl MEKTeNTepAiH OuIiM JEHreiliH TeHecTipyre
MYMKiHJiK Oepeni. E-Learning OyriHri KyHi OKbITYIbIH 6achIM TypJiepiHiH Oipi OOJIbIN TaHbLIA b,
0JI QJIEMHIH KOITEreH enjiepinie 611iM Oepy KyieciHe eHT131ITeH.
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Kannaii ambIK OHJIAH KyPCTAPbIHBIH APTHIKIBLIBIKTAPHI MEH YHBIMIACTBIPY
Mo/leJIbAepPiH Tajaaay

VYrenn6aena JI.M, IlIsabikysiosa I.H.
on-Dapabdbu areiaaarel Kaz¥V, @Ousnka-rexHukaneik hakynpreri, Kaszakcran;
Feumeimu sxerexii: ara okpITymbl, PhD AmbikbaeBa A.b.

Kaszipri tanna Kazakctanapik 611iM Oepy »aHa MHHOBAIMSUTBIK MYMKIHIIKTED 11 HEJICHY/IE.
XKoraps 6imim Oepy cananapsiabie capanmbuiapsl JKAOK-1e1 2028 xbinFa neitinri 6iim oepy i
nambITynbIH 30 nmepcreKTUBAIbIK TeHICHIIUSChIHBIH alipbIKIIAchl fen atan kepcerTi. Ockl perTe
KAOK ¥nrThIK Tu1aTdopMachlH iCKe KOCY OTaHMABIK >KOFapbl OimiM Oepy KYHEeciH IaMbITy
TapHUXbIH/Ia MaHbI3IbI OKUFa O0JbIN Ta0buIaAb! [1].

JKammaii amplK OHJIAMH KypCTapblH OCJICEHI CHII3YHIH KeJIeHeri aKaJIeMHSUIIBIK
YTKBIPJIBIKTHI JKOFaphLIaTy ece0iHeH OTaHAbIK YHUBEPCUTETTEPAIH XalIbIKapalblK peHTHHITEPIE
MO3UIMSCBIH JKaKcapTyFa MYMKIHIIK Oepemi, coHpai-ak OuriM Oepy KbI3METI HApBIFBIHJA
onapbIH 6ocekere KabimeTTiIirH apTTeipaabl. CoHai-aK, ol 9p aamMra e31He bIHFAIIbI yaKbITTa
JKOHE 63 KapKbIHBIMEH KE3-KEJITeH TaKBIPBINTHl HEMECe MOHAEPAl OKYIbl TOJIBIFBIMEH KY3ere
acelpy MyMKiHzirid 6epeni. JKAOK opTtachl TalibIHIBIK KYPCHIH OTIM, EMTUXaHapFa JalbIHaaTY,
OUTIKTUTIK JIOPEKECIH apTThIPy MaKCaThIHIA HeMece OLTIM CallaChIHJA KAl KbI3BIFYIIBUIBIKTHI
KaHaraTTaHJBIPYyJla J1a ©31HIH 30p YJecCiH KOochin Kejeni.byn opraHbl oneMaik FagamMToOpFa KOl
JKETKi3e alaThlH 9pOip afgaM Ke3 KeJreH Mep3iMe TeTiH mainanana anajsl, Meicanbl, CTaHbOpA
[2], TapBapa [3] yHHBepcuTeTTepiHiH KoHE Oacka Ja KONTereH OeNrili OKY OpbIHIApBIHBIH
JIOpicTepiH OKBIN YHpeHyTe 001a 16l O3 OLTIMIH IIBIHIAYIIBUIAP OPICTEPIi THIHIAI KaHa KOWMaid,
COJl apKbUIbl €MTHXaH TAaICBIPBIN, CEpTU(PUKAT alyFa TOJBIK MYMKIHAIK ajiajbl, KONTereH
MeKeMeJep YIIiH OChIHIal cepTH(UKATTap KYMBICKA aTy Ke31HJe aJlaMHBIH OUTIKTUIIK JCHTeHiH
KOPCETETIH KapaMJIbl Ky>KaT Ooubln ecentenemi [1].

KAOK opracklH yHBIMIACTBIpY/a KAIIBIKTaH [4] OKBITYIBIH aHA IOCTYpJEpiH OLTIM
caJlachlHa €HT'13€TIH OHBIH KYPaMBIHBIH KeJeciJiel Heri3ri cumarTaManapblH KepceTyre 0oaabl:
MaTepuaiiapAsl bIKIamaan oepy — Oip TaKbIPHINTH HEMECEe JKEKEJIETeH TaKbIPhIN OOiKTepiH
KaMTHUTBIH KbICKa OEHHEpOJUKTEp €Hrizy; OUTIM JEeHreiiH TeKcepy — TEeCTTeH OTKi3y; KypCThl
yibIMIAcThIpyFa  YHUBEPCUTETTIH €H  ToXipuOeni  okpITymbuiapbiH — Tapty; KAOK
m1aTGopMachkiHBIH aBTOMATTaHABIPBUIFAH JKYMECIMEH KaJaralaHaThlH HaKThl KecTelep/IiH,
rpaduKTepaiH, AeANalHAapAbIH JKacallybl; KeNTEereH Kepl OaillaHbic apHalapbIHBbIH OOJYbI:
THIHJIAYIIbI-OKBITYIIBI, THIHAAYIIBI-TEIHAAYIIBI [5]; KypcTapra oJlIeMHIH TYKHIp-TYKIipiHEH
MBIHJIaFaH THIHIAYIIBUIAP/IBI TAPTY; KYPCTHI TAOBICTHI asKTaFaHIApFa OKBITYIIBIHBIH aThI-)KOHI
MeH KOO araysl xa3biarad ceptudukar oepy [1].

Bbinim 6epymiH OChl calachIHBIH KQXKXETTLTIT] Ka31pri Ke3/e *Kac epeKIesirine, aTKapaTbiH
JayasbIMBbIHA KapaMacTaH Ke3-KeNTeH TYJIFalapra KaXeTTUTIIT emKiMIe KYMoH TYFbI30aiiibl.

[TalinananbuTran opedueTTep:
1. http://www.rusnauka.com/1_KAND_2018/Tecnic/6_232678.doc.htm
2. Cmaudopn yausepeutetiHid JKAOK icine apnanran caiiter: http://online.stanford.edu/courses
3. T'apsapx yausepcuretinin XXAOK icine apHanran caiiter: http://online-learning.harvard.edu/
4. AunpeeB A.A. BBenenue B IUCTaHIIMOHHOE O0y4YeHHE: Y4eOHO-MEeTOANYecKoe mocodue. — M.
Boenwnsiit yausepcurert, 1997. — 120 c. http://www.ict.edu.ru/ft/003823/book_3.pdf
5. Open EDX nnardopmacs! karmaii ambIK OHIalH KypcTapblH OKY MOIYJBJEPiH OPHAIACTHIPY
yIIiH apHanraH caiter: https://open.edx.org/
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HNCITOJIB30BAHUE HTHTEPAKTUBHBIX METOJ1OB B OBYYEHUHU ®U3NKHU

Xoxaes [[.A., Myxanosa A K., KasHY um. anp-®Papadu
Hayunsrii pykoBoautens: cr.mpenoaabaresib KOIuK®, k.¢.-m.H. 'abxymmna I".J1.

MupoBble UCCIeA0BaHUS TI0Ka3ald, YTO TPAJUIMOHHOE CTaHJAPTHOE IPENOJIaBaHUE HE
JIaeT MOJTHOT'O YCBOGHUS TEMbI. B CBsI3U ¢ 3TUM NOSBIIAETCS HEOOXOIUMOCTh U3MEHUTh MOAXO0 K
METOaM TNpernojaBaHusl B JaHHOM oOimactu. B pabore paccmarpuBaroTCs BO3MOKHOCTH
UCIIOJIb30BaHUSI MHTEPAKTUBHOIO METO/AA C JOIOJHUTEIbHBIM YYE€OHBIM I[IOCOOMEM B BHJIE
MyJbTUMEAUMHBIX MaTEpUaJIOB JUIsl NPENoJaBaHus Kypca «DJIEKTPUYECTBO M MarHeTU3M.
WuTepakTiBHAs paboTa cO CTYJEHTaMU U U3MEHEHHME POJIM YYEHHKA OT NACCUBHOM K aKTUBHOM,
ABJIIETCS. OCHOBHOW MJEEH IPENIOKEHHOr0 B JaHHOW paboTe MeTona. MeTo Takke BKJIIOYaeT
0o0paTHYIO0 CBf3b YYEHUKOB C JIEKTOPOM M JaeT IPEACTaBICHHWE O IOHMMaHHE IpeaMmera U
KOPPEKTUPOBKHU OLIMOOK CTYJEHTOB.

IIpeniosxeHHbIi B paboTe MeTOA ObLII BHEAPEH B BUJIE SKCIIEPUMEHTA BO BPEMS IIPOX 0K ICHUS
negaroruyeckoil mpaktuku B Kazaxckom HarumonanbHoM YHuBepcuteTe MMeHU aib-Dapadu.
OKCIepUMEHT MPOBOAMIICS HA 3aHATHUAX M0 «JIEKTPUUECTBY U MarHeTU3My» y O0akaaaBpoB 2-ro
Kypca creuuaibHocTu «SnepHas ¢usuka». CTyneHTbl ObUIM pa3ieieHbl Ha 2 MOATPYIIIBL:
OCHOBHYIO M JKCIIEPUMEHTAJIBHYIO. Y OCHOBHOM I'PYIIIbI JEKIIUOHHBIE U CEMUHAPCKUE 3aHATHUS
NPOBOJIWINCH TIO KIJIACCHYECKOW (hopMe TpenojaBaHHs. 3aHATUSA U SKCIEPUMEHTAIHHON
IPYMIIbI BEIUCh HA OCHOBE IOJTOTOBJIECHHBIX MYJIbTUMEINHHBIX MaTEepUaANIOB (BUIEOMATEPHAIIOB,
OHJIAaiH-KYpCOB C JIpyrux yHuBepcuteroB [l]). B utore, skcnepruMeHTanbHasl rpymia UMea
JOCTYIl K HarJsIIHBIM MaTepuajaM M M3Y4YEHUIO SKCIIepUMEHTa M (U3MYECKUX SBJICHUH C
MOMOUIbI0 MYJIbTUMENUNUHBIX cpeacTB. OLIEHUBAJCS YPOBEHb 3HAHWM CTYJIEHTOB Ha Pa3HBIX
JTanax npenojaBaHus AUCHUILTUHBL. 1 JOCTH)KEHUS LIeJIN U IPOBEPKHU TMITOTE3bl HANOOIBIIETO
YCBOGHHS Marepuaja IPOBOAWINCH KOHTPOJIbHbIE pabOThl, IOKa3bIBAIOIINE YpPOBEHb
MIOJIyYEHHBIX 3HAHUW U YCBOCHHE OIIPEAEICHHON TeMBI. Pe3ynpTaThl 9KCIIEpUMEHTAIBHOM I'PYTIIIBI
MOKa3aju, YTO TPAJMIMOHHBI METOJ, HE3aBHCHUMO OT MpenojaBaTeiss NPUBOJUT JHUIIb K
OTrpaHMYEHHOMY POCTY 3HaHUU. MIX nCnosnp30BaHNE MOBBIIIAET BHUMAHUE YYAIUXCsl, 3aCTABIISAET
uX paboTaTh U MBICIUTH CAMOCTOSITETIBHO, @ TAK)KE IIOMOTaeT YMEHBIIUTD JIM00 CBECTH K HYIIIO
OLIMOOYHBIE IPECTABICHUS, OIYYEHHBIE B X0/1€ MPEAbIIYIIEr0 00y4eHusl.

[Ipy wucronb30BaHMM WHTEPAKTUBHBIX METOJOB pOJIb IPENoAaBaTessi pPEe3KO MEHSEeTcs,
nepecTaér ObITh LEHTPAJIbHOW, OH JHMIIb PEryIupyeT Hpolecc M 3aHMMaeTcs ero oomei
OpraHu3aleil, TOTOBUT 3apaHee He0OXO0JUMbIE 3aJaHusI U POPMYIUPYET BOIPOCHI MIIM TEMBI JIJIS
o0CyX/leHusl B Tpymmnax, Ja€T KOHCYJIbTAllUH, KOHTPOJUPYET BpeMsl M TMOPSAJOK BBIOJHEHUS
HaMEUEHHOT O IJIaHa.

JIuteparypa:

1. KoconanoBa M.A. TexHojoruueckue MOAXOJbl B OpraHM3alMu MpopecCHOHATBLHON
MMOATOTOBKH K IMEJArorMyecKor AedTelIbHOCTH B BhIciiel mikoie /KocomamoBa M.A.; ToMckuii
roc. nea. yH-T. — Tomck, 2007. — 177 c. — bubauorp. : c. 104 — 110. len. B THMOH PAH Ne
60426

2. I'ymun FO. B. MHTepakTHBHBIE METOIbI 00yUYeHHU B BhICIIEH mmikoue // [lcuxonornyeckuii
KypHasl MeX1yHapoJIHOTO YHUBEpCUTETa MPUPOIbL, 001IecTBa U yenaoBeka «JlyoHa». 2012. Ne 2.
C. 1-18.

3. Campbell, J., Bourne, J., Mosterman, P., Brodersen, A. (2002). The effectiveness of
learning simulations for electronic laboratories. Journal of Engineering Education, 91(1), 81-87.
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SJIEKTPJIIK )KOHE MEXAHUKAJIBIK DQHEPTUAJIAPIBI O3APA TUIM/I
TYPJEHAIPETIH OMBEBAII QJIEKTP MAIIMHACBIH " KACAKTAY

AwmmnoB X.I'., Ycin AKX, ABkeHoBa M.A. On-®apadu at. Kaz¥YVY, Anmatsr
Foutbivu sxerexmi: ¢.-M.F.K., qoueHT Joc6onaeB M.K.

Kasipri jampiran TeXHUKa 3aMaHBIHAA AJIEKTP TPAHCHOPTTAPIBIH CaH alxyaH TypJiepi Oap.
OmnapaplH 11IIHAE KO TapajfaH Typl — anekTpBenocunies. Ker jxarnaiifna a1eKkTpBenocune]] TeK
KO3FaJTKBILIIEH 5Ka0IbIKTaIaIbl. AJl )KOJAAPH! OMIIBI-KBIPIIBI O0JATHIH AJIMAThI CHSIKTHI Kajlaaa
€HICKe Kapail »YpreH TpaHCIOPTThl 9pAailbIM TEXEN OThIPY KaKET, AEMEK SHEeprHsi TEeKKe
mbFbHAaaA6pI. Ockl MakcarTa 013 3apsa-pa3psan «smarty KyheciMeH kaOapIKTanraH omOebart
3JIEKTP MaIlIMHACHIH 5k00anar KypacTeIpabIK. OJ1 KO3FaJITKBILI XKOHE FeHEPATOp PEKUMIHAE TUIM/L
JKYMBIC JKacai ajajibl.

JKyMbicTa  2JIGKTp  TPAHCHOPTTHIH  HEri3ri  Oeiiri  OOJIaTBIH  DJIEKTPOMOTOPIBIH
napamMeTpIIepiH Kas3ipri yakpITTa KOJJIaHBICKA e TYPJIEPIMEH CalIbICThIPa OTHIPHII, Tai1aIbl acep
KO3 UIIMEHTIH apTThIPy MEH THIM/I1 ’KYMBIC Kacay pexXuM/Iepl *KoHE MPaKTUKAIBIK KOJAAHbICKA
€HTi3y JKOJIApbl KapacThIPbUIFaH. ¥YCBHIHBUIBII OTBIPFaH OSJEKTP MAIIMHACBIHBIH Keyeci
apTHIKUIBLIBIKTApEl 0ap: JKYMBIC peXUMi Ke31HJeri IIyblI JAeHreii MeH 0oc XKypic Ke3iHAeri
KeJIeprici TOMEH XoHe peKynepatuBTi. CTaTop peTiHe aCHHXPOH bl KO3FAITKBIII CTATOPBI, POTOP
pETiHJe CUHXPOH[bl I€HEpPaTOp POTOPBI KYMBbIC kacaibpl. CTaTOPIBIH KYpBUIBICHIHA €©3repic
SHT131IMEHTI, JIEKTPOMOTOPFa KaXKETTi OONIKTI aiblll, opaMIapblH opaimbI3. PoropabiH exi
PEKUMIE KYMBIC JKaCaWThIHIAM KYpbUIBICHI ©3Te€pTUIAl JKOHE poTOopJa TYPaKThl MAarHHUT
KosimaHpuIMaiiibl. CtepskeHbaep Il KbICKa TYWBIKTAY YIIH KO3FaJlMallbl CAaKWHA THIITI IUIACTHHA
KOJIJAHBUIJbl. DJIEKTPOMOTOP KO3FAJITKBIII — PEXHUMIHIEC JKYMbBIC jKacaFaH Ke3[e IUIacTHHA
CTep)KEHBACPAl TYHBIKTAll TYpalbl, TEHEPATOp pPEeXKUMIHAE TyHWbIKTaIMaiinel. PoTtopmarsl
KaTylIKajap Ia3ajapfa OpHAJACTBIPBUIBII JKYI IOJIOCTEp Kypan TYpakThl MAarHUTTIH PpeJiH
aTkapanbl. Karymka opamaapbiHa TYpakThl TOK OepeTiH 0OoJicak, opaM MaHAWbIHIA TYPaKThI
MarHuT epici maiga Oosagpl. Ilaiima GonFaH MarHUT epici cTaTOp OpamJapbIMEH JcepJecirl,
AIIEKTP SHEPIUsIChIH OHAIpeal. OHIIPUIreH 3JEKTP SHEPrHsChl aKKyMYJATOpJa >KUHAKTaJbII,
KO3FANTKBILI PEXHUMIHIE 3JIEKTPOMOTOpFa KaiiTa Oepineni. KapacThlpbUiblll OTBIpFaH 3apsia-
pas3psi «smart» )KyHeciMeH KYMBIC )KaCaUTBIH JIEKTP MAIIMHACKHIH AJIEKTPBEJIOCUTIEATEP/IE FaHA
emec, 6acka /1a JIeKTp TPAHCHOPTTAPbIH/AA A2 KOJIJaHy MYMKIHIILIIT Oap.
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NHEPIIUAJBIK TEPMOAAPOJIBIK CUHTE3 KOHABIPTBIJIAPBI OTBIHBIHBIH
SHEPI'ETUKAJIBIK CUITIATTAMAJIAPBI

baitninnaesa I'.H., On-dapabu ateiaaars Kaz¥y
Fouteimu sxerexmrici: PhD, ara okpiTymisl Mcanosa M.K.

Kazipri yakpITTa >XOFapbl THIFBI3IBIKTHI JKOHE >KOFaphl TEMIIepaTypajbl MaTepHsuiap.bl
3epTTeyre YJKeH Hazap aynapbutyga. Ocbl 3epTTeyliep apachblHAa ayblp HMOHJIbI WHEPLHUSIIBIK
TEPMOSIIPOJIBIK CUHTE3 KOHJBIPFBUIAPHI OTHIHBIHA apHAJFaH KYMBICTAp €pEKIle OpPBIH alyia.
Herizinae, MmyHmail ayplp HOH YIETKIIITEPl SAPONIBIK (r3uKa, aneMeHTap OemmmexkTep Gpu3nkachl
JKOHE TBHIFBI3 IIa3Ma (U3UKACBIHBIH TXKIPOMENiK 3epTTeYNepiHIeri Heri3ri Kypajbl OOJIbII
taObutaabl [1-2].

WUTC OGactel uaescel — HBICAaHAHBI KbICY/BIH KeJIeCiZel pPeXHMIiH JKy3ere achlpy: Kary
TeMIlepaTypachiHa JCHiH T€K OHBIH OPTAJBIK OOJIITr MKETKI31JIeal e, OTBIHHBIH HEeTi3T1 Maccachl
CYBIK KYHiHAe Kanaapl. KeitiH jkaHy TOJKBIHBI OTBIHHBIH OSTTIK KabaTTapblHa Tapaiaasl. MyHaai
TOCLI ipaiiBep OTHIHABI TEK JKOFaphl THIFBI3ABIKKA JICHIH KbICY/a MaiJalaHbUIaThIHIBIKTaH, OHBIH
KyaTblHa KOWBUIATBIH TAJIANITapAbI a3aiTabl. JKOFapbl KbICBIMIAFbl JEUTEPUI-TPUTHNA OTHIHBIHBIH
KYHIH TYCIHY JKoHE Oakbliay jkKaHy TOKipOHeNnepiH/ie )Ky3ere acblpyFa MyMKIHJIIK Oepe/ii.

Byn okyMpicTa WHEpIUAIABl TEPMOSIPONBIK CHUHTE3 KOHIBIPFBUIAPHI  OTBHIHBIHBIH
SHEPreTUKaIbIK CUIIaTTaMalapbl 3epTTENIl. 3epTTey KYJIOH JorapudMbl HeTi3iHe OeIeKTepIiH
e3apa ocepiecyiHiH THIMII MOTEHIMAIbIH MaianaHa OTHIPHIN Kypri3inai JKyTbuly yakbITHI,
opTallia mamisipay OypblIIibl, €Hy TEPEeHIIT, OeMmeKTepAiH THIMAL KYPY Y3bIHIABIFbI CUSIKTEI U TC
OTHIHBIHBIH ~ HMOHJAPBIHBIH ~ JHEPreTUKAJbIK  CHUNAaTTaMaJapblH  Oaranay  MHEPUIHSIIBIK
TEPMOSIPOIIBIK CUHTE3 XKYHenepiH AuarHocTuka xacay sxone UTC skcriepiMeHTTepiH Kyprizyre
apHaJFaH ONTHMAJJIbl TapaMeTpiepiH TaHgayra MyMKIHAIK Oepeni. Ocpuraiiiia, >KYMBICTBIH
KOJIJ1IaHOAJIbl MaHbBI3/IBUIBIFBI AJIBIHFAH HOTHIKEJIEP MHEPIHSUIIBIK TEPMOSAPOIIBIK CUHTE3/I1 KY3€ere
aceIpy OOWBIHINIA YKCIIEPUMEHTTEP/IIH MapaMeTpiiepiH OaraiayFa »oHE OChUIANIIA WHEPIHSIIBIK
TEPMOSIPOIIBIK CHHTE3 HET131HAET! SHEePreTUKAIbIK KOHABIPFhUIAPIbI KYpyFa >KaKbIHAATa alybl
Oombin TaObutagbl. OTHIHHBIH Op TYpPJl MapaMmeTpiiepl YIUIIH SHEpreTHUKalblK cUIaTTamaiapbl
OOWBIHINIA alTBIHFAH HOTHKENep 0acka aBTOPJIAPAbIH TEOPUSIIBIK HOTHXKENIepiMeH, conait-ak M/I,
KM/ Mozienbaey HoTHXRKeIepiMEH CalbICTRIPhUIABI [3-6].

JjeduerTep
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4. M.K. Issanova, S.K. Kodanova, T.S. Ramazanov, et al. LPB 34 (2016) 457-466.

5. T.S. Ramazanov, et al. Contrib. Plasma Phys. 56 (5) (2016) 425-431.
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AYA CAHBIJIAYBI O3T'EPMEJII BAAY ) KYPICTI TEHEPATOP/BIH
K¥MBIC TAPAMETPJIEPIH AHBIKTAY

banra6aii E.K., On-®apabdu at. Kaz¥'V, Anmartsl
Foutbivu sxerexuni: ¢.-M.F.K., qoueHT JocbonaeB M.K.

Basty sypicTi reHepaTop/IbI XKell KbULAAM/IBIFBI TOMEH aliMaKTapa Koijnany ThuiMai. backa
TeHepaTop TypiiepiHeH 0aCThI epeKILeNiri e ockina. MyH/1ail reHepaTopIbIH POTOPBIHIA TYPAKTHI
HEOJMM/II MAaTHUTTEP KOJJaHbUIAAbl. MarHUT arblHbl TUIMI Tapally YIIiH CTaTOp KaTylIKalIaphbl
dbeppoMarHuT e3ekiiere opaiaabl. JleMek MyHIail reHeparopiapaa MarHUTTIK KeAepri )KOFapbl
Oomnanpl. By onapasiH 6acThl KEMIILTIT.

JKYMBICTBIH MaKcaThl 0asty KYpICTI FreHepaTOPIbIH MapaMeTPIIepiH ecenTey KOHE OHTAMIIBI
KOHCTPYKLUSCBIH jkacay. MarHUTTIK KeJepriHi a3aiTyAbIH 9/iC-TCUIAEPiH KapacThIPy.

basty *xypicTi reHepaTtop €Ki peXHMJE KYMBIC JKacalpl, OipiHIII pOTOp >KaOBIK TypFaH
Karaanaa, OyJT Ke3/ie OHIIPUIeTIH SHePTUs MoJIIIepi ToMeH 6oasel. O cTaTop KaTylIKaIapbIMEeH
TOJIBIK KAHACHIN >KYMBIC >KacamaraHJbIKTaH. JKaObIK OOMybIHBIH ce0ebl cTaTop e3eKIIeciHe
aObICTIAyIbIH aJJIBIH ATy, OyJI Ke3Je pOoTOpAbl aiHaIAbIpy (OpHBIHAH KO3Fay) YIIIH JKEJJIiH
KBULAAMJIBIFBI  KETKITIKTI Oomanel. ExiHON peXumae poTOpAbIH aWHaly >KbUIIAMABIFBI
JKOFapbUTaFaH Ke3Je ICHTPACH TEIKIII KYII OCEPIHEH POTOPABIH €Ki KaJIaKIIAChl (TYpaKThI
MarHuTTep OpHAJaCKaH) CBIPTKA Kapal TOJBIK AalllbUIBII CTaTOp KaTYIIKAaJapbIMEH TOJIBIK
aHachI, [IOK MakcuMan KepceTKImKe KeTe/Ii.

basty *xypicTi TeHepaTopbIH KOHCTPYKIMAChIHA KopceTKimTepi xoHe [TOK sxorapbuiaTy
MaKcaTbIH/Ia €CeNTeylep JKYpri3inm Kenecinmed MoHAep anbiHAa. PoTOop €Ki Kalakmaisl, op
Kanakmraga auameTpi, d=20x5 MM OosaThiH Oip MarHMTTEH OpHAajJacKaH, CTaTopAa OH €Ki
©3CKIIIere OpajFaH KaTymkanap opHaigackan. Karymka guamerpi d=0,015 mm GomateiH MbIC
ceiMHaH opanraH. Opam canbsl, W=120.

JaeduerTep
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A3 KYATTbBI KYH KOHIHEHTPATOPBIH ®OTOBOJIbTANUKAJIBIK
KY¥YPBIVIBIMBIH ')KACAKTAY

baysipkanyiet [1., On-Papadu at. Kaz¥'VY, Anmatsl
Fouteimu sxkerexmi: ¢.-m.F.4. podeccop m.a. Kykemos A.M

Kazipri Tanmarsl SHepreTUKaHbIH aXblpamac Oip Kypamjac Oeir i- KyH SHepreTUKachl.
BypeiaFbl 3aMaHHaH Oepi KYHHIH COYJIECIH JKOHE OHBIH MYMKIHJIKTEPiH NMaianaHy aaaM3aTThl
KBI3BIKTRIpABL. ComaH Oactam op Typii Tocuiaep oiyianm TaObUIABL. JlaMbIFaH >KOHE JaMYIIbI
MEMJIEKETTEPIE IOCTYPIIi EMEC SHEPIHs KO3EpiH OHAIPY HETI3T1 ajlFa KOMFaH MaKcaTTapbl OOJIBII
canananel. benrini Oip yakbIT 6€TKEHHEH KEeWiH AICTYPIIi SHEPIUs KO3epi CapKbUIATBIHBI ONTii.
KyH coyneciniH SHeprusichlH MaiiangaHy *bUIAaH KbUTFA apThill keneni. KyH coyneci apKbUibl
KEJIETIH SHEPTrUsiIMEH OYKLI alaM3aTThl SHEPTHsIMEH KaMTaMachI31aHAbIpyFa O0Iabl.

Kynnen sueprust amynbi kentereH tocuiaepi 6ap. CoHbIH Oipi KYH KOHIIEHTPATOPHI
apKBUIBI DHEPrUs aiy Oobim TaObUTambl. By JKymbIcTa a3 KyaTThl KYH KOHIICHTPATOPBIH
JKacakTalbIHBIABL. KYH KOHIIEHTPAaTOPhI-KYHHIH COYJIECIH ONTHKA HETi3iHe cyileHin Oip KyaTThl
arbIHFA )KUHAI KOHIIEHTPJICHTIH KYPBUIFBI. JKacakTaaraH KyH KOHIICHTPATOPBIHBIH KYPBUIBICHL: 9
JaHa (POTOIIEKTPIIK AJIEMEHTTEH, MaHeNb/lI KbUDKBITATBIH KO3FAITKBIIITAH, IaHelb
TIpeyITepJCH, aWHAIABIPYFa KAKETTI KO3FAITKBITAH, AWHAIIABIPFBINI JHUCKTCH TYPAJbI.
Konnentparop 4.5 B-ka xone 5 A-re apnanran, [1OK-1 15 %. KyH xoHuleHTpaTopaapsl enimiziin
OHTYCTIK, OHTYCTIK-IIBIFBIC O6JiKTEepiHAe KobiHece maigananysl MymMKiH. Cebebi, KyH coyiect
Oyn aiimakTapjga JKakchl Tyceli. A3 KyaTThl KOHIIGHTPATOPABIH THIMAL JKarbl 0Oacka
KOHIICHTPATOPJIApMEH CaJBICTRIPFAH/IAa ayJaHbl Killl JkoHe bIHFaiiael. COHBIMEH Karap,
CaJIBICTBIPMaJIbI TYpZe Oarachl 6acKa KyHre Tikenel KaThIChl 0ap KYpbUIFbUIApFa KaparaHaa ap3aH
Oombin keneni. EH OacThl KEMHIUTITiHE KeJNCEK OHBI KYHACTIKTI KYH COYJECiHIH TycyiHe
OaitnmanpicThl  Oakpuian  OTBHIPY kepek. Conma faHa THIMIOI OKymbIic kacaiinbl. Ky
KOHIICHTPATOPIApbl APKBUIBI CYIbl KBUIBITYFa, II€II pPETiHAE KOJJaHyFa, KbBIC Ke3iHJe
HIBIFBICBIHAFBI KyaTThl apThIpy MakcaThiHIa (DOTOIIEKTPIIK KYH OaTapeschl YIIiH KOCBIMIIA
JKapbIK KO31 peTiHje naiaananbuiaabl. bi3iH MeMiekeTiMi3ie KyH KOHIICHTPATOPJIaphIH kKacay,
naiiianany >koHe OHJIaFbl SHEPTUSHBI OHJIIPY )KOFaphI Aopexke e TaMbIMaranIbIKTaH. COHIBIKTaH
JKOFapbl Jopexeli OLTIKTI MaMaHJap/Jbl JalblHIAy JKOHE OChl calaja »KYMBIC )KacaTy aJyiFa
KOWBLIFaH MakcaTTapIbIH Oipi OOMBIN caHaIabl.
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®OTOBOJIBTTBIK ITAHEJIb ) KYMBICBIHBIH TUIMIJIII'TH 3EPTTEY

EcenbekoB A.C., On-®apabdu ar. Kaz¥V, Anmarel
Foumeivu sxerexi: ¢.-m.F.1. mpodeccop m.a. Kykemos A.M

HocTypai emec sHeprusi ©HAIPY TYpPJICPiHIH IMIHIETT €H KEeH TaparaHbl opl THIMILTIIT
JKaFbIHAH €H YKOFapFbl KOPCETKINIKE e OOJIBIN CaHANATHIH KYH HEPTHICHI, SJHEPTHS CaTaChIH/Ia
MaHBI3/IbI poliecc 60bIn caHanaasl. KyH coyneciMeH Tikesnei 6ailyiaHbICThI OYJ1 SHEPTHS OHIIPY
TYp1 alTapIIbIKTal )KOFaphl Topekeae AaMmbirad. KazakcTanaa KyH, K€l SHEPTHSCHI IAMBII )KaThIP
neyre Oomanel. CebeOi,capKpUIaThIH SHEPTHsl KO3JepiHiH Oenrimi Oip yakbIT KeJeMiHJe
TAyCBUIATBIHBIH €CKEPCEK,TOCTYpIl €MeC SHEprusl Ke3[epiH Hrepyre oj- KaXeTTUIK Jeyre
Oonanpl.OnapablH  eniMi3/ie OpPHATBUTYbl JKOHE OFaH J>KOFapbl JOpexell MaMaHJapIblH a3
00myb1,0p0ip OemiKTepiHiH caThlll axy Ke3iHjae mMmaiga OonaThiH MocelenepAi-KeMIIUTKTepi
pertinze Kapactelpyra 0omnasl. KazakcTaHHBIH reorpadusiiiblK OpPHBI aTAIMBbIII SHEPTHs TypiepiHe
BIHFAJIbl OPHAJIACKAH.

By xxymbicTa 9 OeiKTeH TYpaThiH NaHEIbACPl OIPIKTIpiI, apHAWBl KYH KOHIIEHTPATOPBI
)acakTaiael. KoHIIEHTpaTopiap KyaT MeJepine OalIaHbICThl a3 KyaTThl HEMeCe KOIl KyaTThl
Jen KapacTteipambi3. 4,5 B-ka jxoHe 5 A apHanFaH KOHABIPFBI TipeyilITepAeH, KO3FaITKbIIITapAaH
TYpabl.

Kyn manensaepi OeniHauIep YIIH KyaT OHAIPIC YIIIH IEKTPIIK KyHenepae MeKTp KoHE
KOMMEPIHSUIBIK MakcaTTap/a naimpanansiiaael. KyH OGarapesutapsl POTOIIEKTPIIIK dCep IIEKTP
SHEPrusiChIHA KYH JKapbIFbl eceOiHeH TypiaeHaipeai. JKacakTanraH KOHABIPFBI YyaTThl
OarpITTaNIFaH KYH COyJIECiHJE, QJCi3 KYH COyJieciH ae TypiieHaipe ananbl. KoHIeHTpaTtopasiH
[TOK-1 15% kypaiinsl, 6oc xypic kepHeyi 0,6 B, ai KbICKa TYIBIKTay TOFBIHBIFBIHBIH THIFBI3ABIFBI
40MA/cm? . 1llarputsicy KoddduimenTi opra ecenmnen 1%-1b1 Kypaibl.
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KYIITIK TPAHC®OPMATOPIBIH DKCILTYATAIIUS )KAFTAWBIHIA
ONTUMAJIIBI 5)KYMBICBIHA TAJIJIAY JKACAY

Ecmypar b.A., On-®apabu ateiagarel Kaz¥Vy, Ousnka-TeXHUKAIBIK (aKyIbTeTi
Feutbivu sxerekmri: PhD, Myparos M.M.

Bepiiren KymbICTa KYIUTIK TpaHC(OPMATOPABIH Mapajuleibli >KYMBICBIH 9p Typii
SKCIUTyaTaIusl KarJalbIiHaa: Oipjed Hemece opTypJll TUITEri TpaHcpopMaropiiap, peaKTHBTI
HEMECEe pEaKTHBTI DJHEPIHsIHBl EeCKEepPYyCi3 JKYMBIC jKacay HETi3iHe Taljay JKacaJlbIHFaH.
Tpanchopmaropaarbl MIBIFBIH Meumepi —Oykin ImbIFbIHHBIH 30% Kypaiiael. Con cebenrti
TparcopMaTopiapabl Hapauiebal JKYMBICHIH TaiianaHy SKOHOMUKAIIBIK JKaFbIHAH THIM/IL.
EcenTey ke3inme TpaHcdopmaropiiapaa peakTHUBTI IIBIFBIHABI €cKkepe Oepmeii, con cebenTi
€CernTey €Ki JKar/laiaa »Kypri3iii: peakTUBTI KyaT IIBIFBIHBIH €CKEPreH jKOHEe eCKepMereH KesJie
[1-2].

PeakTuBTI KyaT IIBIFBIHBIH €CKEPMETCH JKaFJIalibIHIa TOMEHIET1 (OpMYJIaHbl KOJIAHBIT
ecenrey xyprizineni [3]:

1 P - S2
APr = n- AP +—-M .
rE S.i"'(}f—

PeakTuBTI KyaT IIBIFBIHBIH €CKepy KeJeci (hopMyiia apKbUIbI JKY3€re achbIpbLIaIbl:

g
ﬁP}‘=-’?'(AP0+K-QFe}]—1—l. (AF + K-Qcy)-S )
n

2
Srn.-‘

Toxipube OapbIChIHAA €Ki XKaFfaiaa Ja KaTeliKTep TYybIHAAWTHIHBIH Oaiikayra Ooiajbl.
[MTapannens sxanFaHFaH TpaHCPOPMATOPIIAP CAHBIH aPTTHIPY apKBUIBI KATEJIK IIaMachlH a3alTyra
6omagpl. COHBIH KOMETiIMEeH coJl TpaHc(hopMaTOpiaapblH ONTUMANIbl KYMBIC MapaMeTpiepiH
aHbIKTayFa 00JIajIbI.

Ecenreynep 6apbichiHAa KyaT IIBIFBIHBIHBIH MOHZAEP] aHbIKTan bl EcenTey HoTHXKenepiHe
CYHEHCEeK peaKkTHBTI KyaTThl ecKepy TpaHC(HOPMATOPIbIH ONTHMAIIBl KYMBICBIHA OCEpiH
THUT13€TiHl OalKaIraH.

Konnanbiiran onebuerrep:

1. Kopotkos B.B., Ko3znoB A.b., KoporkoB A.B. KonunuecTBeHHast olieHKa 3aBUCUMOCTH TTOTEPh
XOJIOCTOTO XO/1a CUJIOBBIX TpaHCPOPMATOPOB OT cpoka dkcrutyarauuu // Tpyast UTDY. —

2007. — Ne8. — C. 351-356.

2. @unatoB A.A. OOcayKuBaHUE STEKTPUUECKUX MMOACTAHIIUN ONIePaTUBHBIM MEPCOHANOM. — M.:
Oneproaromusaar, 1990. -304 c.

3. Meroauka BHU3HAYCHHsS HEPAIliOHATHHOTO (HEe(PEKTUBHOTO) BUKOPHCTAHHS MAJMBHO-
enepretuunux pecypciB [Tekcr] / — K.:HAEP, 2009. — 134 c.
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BEPTUKAJIb OCBTI KEJI KOHABIPFBICBIH ’KOBAJIAY

Nrubaes XK.b., on-dapadbu areiamaret Kaz¥y, Anmarsl
Foimeivu sxerekri: ara okpITymbl Tenxemic M.T.

OJNEeKTp 3HEPrusiCblH OHAIPY YpAICl IUIAHETAHBIH OTHIH-3HEPIeTUKAJIBIK PECYpPChl MEH
HKOJIOTHSICHIHA YJIKEH COKKbI Oepyne. OcChiFaH JeHiHT1 THUTI3reH dcepiHiH e31 Fachlpiap OOubl
KaJIlbIHA KeJIMEUTIHAEH Topexere *KeTTi. bipak, 3JIeKTp 3HeprusicblHa CypaHbIC KYH 6TKEH cailblH
apryna. byn e3 keserinze agamzar OanachbHBIH albIHA KeNeciled eki Typii Macene KOWIbI:
SHeprus eHIIpyIiH OanaMalibl, >KaHFBIPTBUIATHIH, SKOJOTHMSUIBIK 3HUSHCBI3 TYPIHE OTYy >KOHE
JacTaHFaH 3KOJOTHSHbI KAJIbIHA KENTIpY.

Kazakcran >xarmaiibiHIa OajlaMalibl SHEPrusl KO3JEpiHIH THIMIICI el SHEpPreTHKACHI.
Kasipri ke3ae KoJgaHbUIaThIH el KOHABIPFBUIAPHI HET131HEeH TOPU30HTAb JKOHE BEPTUKAIb OCHTI
Oosbin OemiHeni. Jlambriran enaep ToxipuOeciHE CyHEHE OTBIPBIN JKacajaFaH YII KajlaKIiaibl
TOPHU30HTAJIB/II JKeJ KOHABIPFBUIAPHI Ka3aK JaaChIHBIH eIl TPACKTOPHUICHIHA COMKEC KeMEHTiHI
aHbIKTaNbIN, AonenaeHai. OnbiH cebebi Kazakcranna sxken OarbiThl Typa Ooma OepMeiii >koHe
YHEMI ©3Tepill, YUBITKH COFaibl. AJI TOPU30HTAJIb OCHTI XKeJl KaJlaKIIalaphl KeJl OaFbIThl aybICKaH
cailblH KbUIJAMJIBIFBIH JKOFQJITHINT OTBIPAJbl, AFHM THUIMII eMmec. BepTukanb oOCbTI XKel
KOHJIBIPFBUIAPBIHBIH OipHEIe TYpiH Ke3nectipyre Oonaapl, Oipak XKeTUAipy[i Taiam eTeni.
Beprtukanb ochTi, Y KaJIaKIIaJbl )KeJ KOHBIPFBICBIHBIH aPTHIKIIBUIBIKTAPbI KEIeCiIe:

- CBIpTKBI ocepiiepre Te3imMi (KalTakiaaapbl, TeHepaTOPbl OAFBITTAYIIBUIAPMEH TOJIBIKTAM
*aOblIFaH; Kap, cy, 6acka Ja KaTThl 3aTTap/IblH TUIOIHEH KOPFaJFaH, KycTapFa MyJIZIEM 3USHCBI3);

- XKennin OarpIThIHA TOYyeNCI3 (MOCTYPI kel KOHIBIPFBUIAPBIHIAN JKeJre OarbITTayIIbl
KaKET eTIeH/Ii);

- WlyneiH myngem OonMaysl (Kell KOHABIPFBUIAPBIHBIH Ka3ipri Ke37e YIIBIFBIT TYPFaH
Mocelieci — 11y TYFbI3YbIH/A);

- KimumartTeik e3repicke OepikTiri (YJIKeH XKbUIIAMIBIK THANa30HbIH/A KYMBIC ICTEeH/I1).

3epTTey OapbIChIHA BEPTUKAIL OCBTI K€l KOHABIPFbICH Ka3akcTaH skaraiiblHa THIM/I JeT
TaObLIIbI. TeopHsuIbIK 3epTTey OapbIChIH/IA JKEJT KOHABIPFBICBIHBIH THIM/II HYCKAChI )K00aJIaH/Ibl.
XoOGananraH el KOHABIPFBICBIHA aHAJIOT OOJIFaH KOHJBIPFbUIAP/IbIH allbIpMaIIbUIBIKTaphl KOTl
KaJlaKIIayibl OOybIHJA oHE OarbITTaylIbIIAPbIHBIH ©3relIeNiriae. Op Typil ecenteyiep MeH
HIET eJIIK ToXkKipubere cyleHe OTBIPHIN, YII KaJaKIIaibl XKeJl TeHepaTopbl THIMI JeT TaObLIJIbL.
Kennin  OarpITbIH  Kajakwiajapra  OypaTblH  OaFbITTaylIbUIAp  CAaHbl  KOHJBIPFBIHBI
OpHAJIaCTHIPAThIH OMIKTIKKE OalaHbICTBI €Ki, Yl Hemece TepTey Oonanbl. KOHIBIPFBIHBI
OaraHanapra, Yi marbIpjaapbliHa T.0. 00ObeKTiIepre OpHaIacThIpyFa 0oIabl.
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IJIEKTPAOT AJIBIK BYJIAHABIPTBIII YIITH PA3PATHI
IJIEKTPOATAPAbBI /KACAKTAY

Nnwsacos P.K., Onb-Dapadbu areingarsl Kazak ¥ITThIK YHUBEpCUTETI, AJIMATHI
Foutbivu xerexuriniep: ¢.-M.F.K., aFa OKbITYIIB ['abaymmuHa A.T.,
okbITymIbl @epmaxan K.

Kazipri Tanga BakyyMIbIK JAOFANIbIK pa3psiATApAbIH TEXHOJIOTHS cajachlHAa KOJIJAHBLIYbI
oT€ MaHBI3/Ibl OarpITTapAblH Oipi Oombim TaObuianbl. BakyyMablK JOFaibIK  YACTKIIITED
NEPCIEeKTUBTI MaTepUaIAapAblH KYPbUIBIMBIH ©3TepTyjAe, MeTaljap MEH KochanapAblH OeTiH
OHJIey e KoHE T.0. cananap/ia KeHiHeH naiiianansiianst [ 1].

JKYMBICTBIH MaKcaThl: BaKyyMJIbI-AOFAJIBIK YJASTKIIITIH )KYMBIC KaOUJIETIH JKaKCcapTy JKOHE
OCBl KOHJIBIPFBIHBI TalallaHa OTBIPBIT METANIAPJBIH OCTIH OHJEY JKYMBICBIH KYPTi3y.
BakyymibI-10FabIK KYPbUIFBIHBI dKOHE OHBIH AJIEKTPOATHI JKYHECiH 3epTTey. BakyymabI-10FaibIK
KBUIIAMJIATKBIIITAFBl SJICKTPOATHI JKYHE YIIIH CaTKBIHAATKBII KYPBUIFBIHBI )oOamay, xkacay
JKOHE ChIHAKTaH oTKi3y. CalKbIHIATKBIII KY€ YIIIiH KATOATHIH CYYbIH €CerTey.

MMnynsCTik To1a3Ma yAETKinn 0acka YISTKINI TypiepiHeH OypbhIH Mmaiga OOJIIbl KOHE
FBUIBIM MEH TEXHUKaHBIH Op TYpil cajalapblHa IJla3Ma YISTKIIITEepiH o3ipiieyre >KoHe
KoJijanyFra yikeH ocep erti [2]. UITY mamybIHIaFsl mporpecc HeTi3iHeH ojlapJa OpBIH alaThIH
(bu3HKaIBIK MPOLECTEP Typaibl HEri3rl UAesIap/bl JaMbITY apKbUIbl aHBIKTaJdaabl. by MiHgeT
JKBUTIAMIATKBIIIT KYPBUIFBUIAPIBIH KOHCTPYKIHUSTIAPBIHBIH CaJTBICTBIPMAJTBI
KapanaibIMIbUIBIFbIHA KapaMacTaH ©Te€ KUbIH OOJIIbI.

My TbCTIK peKUMJIC KaTOJTHIH OCTIHEH 3JICKTPOH dMHUCCHS MPOIECi KapacThIphUiabl. O
KYIITI CBIPTKBI 3JIEKTP Opici OpeKeT eTKEHJE JKYpeTiHi KepceTinai. MMmynbCcTik pexumie
OKCUJTIK KAaTOJl JICKTPOJTHIH MalJalaHy THIMJILIIT 10* MA/BT wme Gommpl. KaToarsiH TOK
UMITYJIBCTEPl OIpIIiK JKOHE TIMTEH OHJAFaH amrepre *KeTeTiHiri 6aiikanapl. Kpicka uMnyascTep
Ke3iH/Ie KaToJ TINTEeH MOHBIK COKKBUIAyFa Tar OoJIMaraHIbIKTaH, aHOATHIK KepHey 10-20 kBka
TeH 0omabl. OKCUATIK KaToATapjaH 06acka KypAeni KaTOATapAbIH jKaHa Typiepl KOJJaHbUIAIbL.
Tikeneil KbI3ABIPFBIMITHI KaTOATAp PETIHAE ChIMTEMIP HeMece Tacha mainananbuiabl. JKiHinike
CBIM TYPIHJIETI KaToJA KbI3IBIPYIIbl KOCKAaHHAH KEeHiH Te3 KbI3bIPhUIATBIHIBIFEl aHBIKTANIBI (1 C
TOMEHIPEK YaKbITTa).

Hotmxenepi: 1) BakyyMIbI-IOFaNbIK KYPBUIFBIIAFBl JEKTPOATHIH Kyhecl 3epTTeni; 2)
AIIEKTPOATHI )KYHEHIH 9pTYpJll TYpJiepl KapacThIPbUIIbI )KOHE THIMA1 TaHay aHbIKTanasl; 3) BY
YIIiH 3IeKTPOATHIH KOAKCHAIIBI )KYHeci )ko0anaHIbl.

Konnansuiran oneduerrep:

1. M.K. Kaiisip6aes, B.W. [Tonumiyk. DnekTpoTexXHUKa HET13ep1 JKOHE HKaJIbl aBTOMAaTHKA:
JKOFapFbl KOHE OpTa TEXHHUKAIBIK OKY OpPBIHAApPBIHA apHANFaH OKy Kypaisl. — Anmatsl: C.
TopaitrbipoB ateingarel [IMY 6acna yifi, 2007. -425 6.

2. Ilnazmennsle yckopurenu /Ilog pen. JI. A. ApruumoBnya. - M.: Mammuoctpoenue. 1973.
- 312c¢.
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SHEPTOKYHUEJEPII PEXXUM/II TAPAMETPJEPAIH BEKTOPJIBIK OJIIIEY
TEXHOJIOI'UA HET'IBIHAE MOHUTOPUHI TEY )KOHE BACKAPY

Hcmaryiiosa O.E., On-®apabdu at-re1 Kaz¥Y'V, Anmarel, Kazakcran
Freueimu sxerexmi: HypranmueBa Kypanait EpkenoBHa

WAMS TexHONOTHIACHIH KojinaHa oTeIpbin, KaszakcranHblH ¥)K-meri ToMeH >KULTIKTI
TepoOenicTepai 3epTTey OOJIBIN TaObLIaAbl. DHEPreTHKAIBIK J>KYHEIEPAiH CEeHIMII >KYMBICHIH
KaMTaMachl3 €Ty - Oy eTe MaHbI3abl MiHAeT. JKYHEeHIH TYpakChI3JbIFBl OHIIPUITeH Hemece
TYTBIHBUIATBIH KyaTTap/bl ©3repTy, )KaObIKThI )KOH/ICY )KYMBICTAPbI, )KYMbIC ChI30aChbIH ©3repTy,
CBI3BIKTapJarbl KbICKAa TYHBIKTATY oHE T.0. Typii (akropiapra OailaHBICTHI OOTYbl MYMKIH.
JXaptel FacelpAaH acTaM yakbITTaH Oepi SHEpreTUKaJbIK XYHEHIH MapaMeTpsepiH aBTOMATThI
TYPAE PpETTEyIiH KeNTereH KOHABIPFBUIAPBI TEOPHSUIBIK TYPFBIIAH JaMbIIbl, COJAH KeWiH
KBa3MCTAL[OHAPJIBIK JKOHE TOTEHIIE MXYMBIC PEXUMJIEPIHIEC TYPaKThUIBIKTBl CakTay YIIIH ic
Ky3iHze icke achlpbulbl. [1] OCBl yaKbITTaFrbl TOMEH JKHLUIIKTI TepOemicTep mapaMeTpiepiHiH
e3repyl JJIEKTP DHEPrHUsCHIHBIH TYPAKThl >KYMBICBIHBIH KOPCETKIIITEepiHIH Oipi peTiHae
KapacTeIpbUIaabl. [mKi ToxipuOene MyHIail Oy3bUTyNIap «TYpakThl eMec TepOernicTep» Hemece
«CUHXPOH[BI aybITKydap» aen atanisl. TXKT-TiH Oosybl OapibIK KyaT sKyHelepiHe ToH Kyiene
KYKTEMEHI HeMece T'eHEpalMsHbl ©3repTy HOTMIKECIHAE TYybIHIAiabl, cebebi Kyie KyaTThIH
TEHCI3AIrIMEeH KBa3UCTAMOHAPIBIK pexumie Typ. COHABIKTaH 3JIEKTP SHEPTUSACHIHBIH CEHIMI1
KYMBIC 1CTE€YiH KaMTaMachI3 €Ty YIIiH 3JEKTP SHEPTHSACHIHBIH AICTYPII KO3/Aepl opaailbiM KeHe
AIMAaNTBIH XKYieie TeHIepIMCI3AIKTI )KOIOFa JIepey acep eTyre KabieTTl, )KETKITIKTI KyaT pe3epsi
0oyl Kepek. by sxarmaiina Kyat aFbIHBIHBIH OapJIbIK ©3repicTepi TYPAKThl eMeC aybITKyJap Jen
aTanMaipl. KyHIIemiKTi KeCTeHiH aybITKYBIHBIH OipKaTtap esrepictepi Oaiikananabl, onap Kyieni
TYPAE KapacThIPBUIYBl MYMKiH, ce0e0i KyaT JKyHheciHiH KbpI3MeTKepiepi Oap ToxipuOe HeriziHae
Oenrini Oip yakbIT MHTEpBalbIHAA MaKCUMAJIIbl HEMECE MUHUMANIBI KyaT aFrblHIapbIH OoJnKait
anaznpl.[2.3] Conrbl otbi3 kbu1 imiHme Coarycrik AmepukanbiH, Eyporma MeH A3USHBIH
sHepreTukansik xyienepinae 0,1-3,0 I'p sxuinik Juamna3oHbIHAA TOMEH JKUUTKTIK aybITKYyJaH
TybIHAAFaH KONTereH ipi anmarrap Tipkendl. byn amatrap kyleHIH mapameTpiepi Ke3-KelreH
Ke3JIefiCOK e3repy/ieH TybIHIaMajbl, amaTTap Ke3iHJe Xyiheae TepeH mnpobiemManap OOJIbl.
HerizineH anekTp KyaTblH euIipy Ke€31HJE aBapHsUIbIK-KYTKapy PEKHUMIHJE MarucTpaib/IbIK
AIIEKTp Oepy JKenepiHiH TYPaKThUIBIK JUMHUTIHE Ko3Kapac Oaiikaiabl, COHAai-aK CTaHIMsIIapa
APB xone APC nypreic opHaTteiimanbl. Ocbuiaiima, ¥ KK-Hbl yaKThUIbI aHBIKTAY JKOHE OJapibl
JIeMOHCTpalMsiay >KeHIHAerl mapaiap KaObuigay OyKija omeMm OoMbIHIIA OHJaFaH MUJUIMOH
aZlaMJIap/IbIH KYLI-KIFepiH )KYMCApTyFa ajlblll KeJi.

WAMS kyitecin mainananein, Kazakcran YO «ContycTik-OHTYCTIK» TpaH3HTI
OolpiHIIA TeMeH >XulIKTI TepOenic mapamerpiepin (TXKT) 3eprrey OoiibiHIna aepekrepal
yeoiHagbl. byn xyite, TIC-1150 kB «Exibacty3» xone I1C-500 kB «Anma» enney OoiibIHIIA
BEKTOp OJIIEYy CHHXPOHAAIFaH €Ki KYPBUIFBUIAP OPHATY apKBUIBI KY3€re aChIPbUIIBL. DJIEKTP
KyHeciHae Toprincizaikrepre xxyileci WAMS kemnTereH TecTisiey KYMBICTa OJIap/IbIH, JKa3blIFaH
OaphIChIH/IAa HETI3T1 TOTEHIE KyaT KyHEeCciHIH mapaMeTpiiepiH jKoHe Maiijjaiany KeH1HT1 TOTEHIIe
peKuMIEpl erkel-Terkei Tangay OipHele oKuragap 060kl Tadbu1aabl.[4]

[Tafimanansinran ogeOuerTep:

1. P.Kundur. “Power System Stability and Control” /McGraw-Hill, 1994, ISBN9780070359581.
2. BenukoB B.A. [lepexoiHbIe 2IEKTPOMEXAHUYECKUE TIPOIIECC B AIEKTPUUECKUX CUCTEMAX.
Mocksa: Bercm. Ik., 1985.

3. Tumuenko B.®. Konebanust Harpy3ku 1 0OMEHHOM MOIITHOCTH SHEPTOCUCTEM. AHAINU3 U CHUHTE3
JUISl peIIeHns 3a/1a4 yIpaBJIeHUs pexxuMaMu. M., OHeprus, 1975.

4. PykoBogsIIME YyKa3aHUS MO YCTOMYMBOCTH SHEprocucreM / MHUHHCTEPCTBO SHEPTETHKU U
anekrpupukanuu CCCP. CIIO Coroxrtexanepro - Mocksa 1984 roa.
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JKEJI KYATBIH TOJIBIK TAHJAJTAHATBIH YIIATBIH )KEJI TEHEPATOPBI

Ke3pipoexk M.A., on-®Dapabu areiagarst Kaz¥'y, Anmatsl
Frimeivu sxerekmrici: ara okpITyInbsl Aoauena II1.A.

XKen  osHeprusicek — €H  TaHbIMal, OSKOJOTMAJBIK  JKOHE  SKOHOMHKAJIBIK
apTHIKIIBUIBIKTAPEIMEH EpeKIIeNieHeTiH OanaManbl SHeprus Kesi. JKenm TreHepaTopiiapbIHBIH
TypJiepi KYHHEH KYHI€ apThIll, KETUIAIPY KYMBICTAphl Kypriziayne. Herypasim Tayap Typi
KeOelreH caiblH, Kail K€l DHEPreTHKAIBIK KOHIBIPFBIHBIH TYpl THIMJI JETCH CYpPaK Tyaibl.
Herisri [IOK-iH TeMmennmereTin macenenepi perinae [1]: Kamakma aiHaaybl 9CEpiHEH IIYAbIH
OemiHyl, HaibIHIAy Ke31HAEri KHUBIHIBIFBl OaFachblH apTTHIPAJbl, CAJIMAFBIHBIH AaYBIPIIBIFHL,
KOJIZICHEH >KeJ1 TeHepaTopiIapbiH JKeJl OaFbIThIHA OalIaHBICTHI OYpPY, TIPEKTI OMIKTETY KOCHIMIIIA
MaTepHaJIbl TaJlall eTyi )KOHE el KYIIi MEH SHEPTUSACKHIH TOJIBIK Maiijanan0aybIH aiTyra 601a bl

Knaccukanblk jkesl reHepaTopiapblHbIH KYPBUIBICBIHAH ©3I€ epeKlle TMOpUATI Typiep
JKOFapBIIaFel Macenenep i memyre oarpiTtasirad. Kammdopausuieik Makani Power koMnaHUSCBI
YIIATBIH TIKYIIAK TOPI3Ji, apHailbl TPOC apKbUIbl XepMEH OailaHBICKAH »eJl I'€HEepaTOpPbIH
chlHaKTaH oTKi3reH [2]. KouapIprel KaHAThIHBIH ceprinyi 25,9M, 305M OMIKTIKKE KOTepii,
600xBT Kyar enuipe amaapl. AnmapaT dpKaWCBICHIHBIH AuaMeTpi 2,3M-11 KypaWThiH § MIaFbIH
rereparopaad Typaabl [3]. KeMipTeKTi TalmbIKTHl IIACTUKAIBIK MaTepPHaIbl KOHIBIPFBIHBIH
canmarbl 58,4kr-a1 Kypaiiasl. ['omnanareiH Ampyx Power koMaHUsICBI OCBI OaFbITTa 3e€pTTEYIIep
xKyprizim, 250kBT KyaTka ne 3JeKTp CTaHIus HYCKachiH kacar, 2020k. Kyat mamaceid 2MBT-Ka
KETKI3y/l JKocrapiay/a. ¥IIKBIIICHI3 YIIAThIH K€ T'€HEepaTOpIIapblH JKY3€re achblpy KapKbIHIbI
Iamyza.

¥1IaTelH K€l FeHEepaTOPbIHbIH a3POJAMHAMHUKAIBIK CYJIOAchl anmapaTThblH QJICi3 JKENJIiH
©3iH/Ie ayaja KaJIKbIN YIIyblHA MYMKIHIIK Oepeni. bip ymareiH anmaparTsl xkacay YIIIH Kepek
MaTepHaaap KyaTsl lIaMallac I9CTYPJIi JKeJl KOH/ABIPFbIFa KaparaH/Ja aHaFypJIbIM a3 )KyMcasabl.
DHeprust eHAIpy SPTYPIi Kepae, TINTiI XalbIK THIFbI3 OpHAJIACKAH, JKOHE TYPJl jKarmaiiapra
xy3ere acazpl. 300M-1eH 600M-re aeiiiH ayere KeTepijie aiy MyMKIHAIr 0acTbl apThIKIIBUIBIFbI
00BN TabbLIAABI. Spectrum.ieee.org. MAJIIMETIHIIIE OChIHIal OUIKTIKTE KYILUTI 9pl TYPAKThI JKeJl
COFaJIbl JKOHE JKeJl OaFbIThl 9JIETTE ©3repMeiili, 1eMeK IeHepaTop KOChIMINA Oypynap/abl KaXeT
erneiini [4]. buikre yia oTbIpblll MaHalaFrbl TYPFBIH YHJIEpre, KYCTapAblH YIIYbIHA oHE T.O.
KeJlepri KeATIpMen/Ii )koHe KOI OPBIH alIMai Ibl.

Onebuerrep:

1. M.B.I'onuieia, A.M.I'onuneia, H.B.IIpoHnHa. «AJIbTepHATHBHbIE JHEPTOHOCUT )
W3n. Hayka, Mocksa, 2004 ©

2. News and Information about Wind Generator Technologies and Innovations.
http://www.alternative-energy-news.info/technology/wind-power/wind-turbines/

3. Makani Power Wind Generator. https://ecotechnica.com.ua/energy/veter/2471-makani-
ispytala-novyj-letayushchij-vetrogenerator-video.html

4. |EEE Spectrum. https://spectrum.ieee.org/
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BOJIAITAKTBIH OTBIHBI - BUOOTBIH

Ke3pipoexk M.A., on-®Dapabu areiagarst Kaz¥y, Anmatsl
FoimeiMu sxerekmrici: ara okpITymIbl Aoauesa [ILA.

JlocTypi eMec sHeprusi Ke3JepiHiH KapKbIHbI JaMyblHAa 0acThl ceOenTep: HEri3ri OThIH Ke3i
MYHAaii MEH Ta3 CHSIKTHI T'€OJIOTUSIIBIK KOPJIAPJBIH a3aiobl OJIapJbIH OaFachIHBIH >KOFapbLIaybIHA
OKemyl JKOHE ajaMIapblH OPEKeTI cajiapblHaH KOpIIaFraH opTara KeJeTiH 3UsH OOJIBII TaOblLIaabl
[1].

BHOOTHIH JKaHFBIPTHUIATHIH HEPTHUS KO3/epl 1IIiHEH epeKiie opbiH ananabl. Kesik cekTopeiHaa
Oanmamanbl SHEprusi Ke3i 00yia OTBHIPHIN, OMOOTHIH SHEPTHs KO31H TaHAAyla JKOHE HHEPTeTHKAIIBIK
KayIICi3iKTI KaMTaMachl3 €Tyje, aybll IIapyallbUIbIFBIH JaMBITYAQ, MAPHUKTI Ta3blH OOHYIH
azaiiTa OTBIPHIN KIIMMATTBIK ©3TE€PICTEP/IiH alJbIH aIyAbl KEHUIIETYe MaHbI3Ibl PECYPC PETiHIE
KapacThIpbuiaabl [2].

Kazipri Ttanga OHMOOTHIHHBIH Tarbl OIp Typi KaHT KBI3BUIIACKIHAH OMOATAHONABI OHIPY
Kazakcranma KapKbIH/IbI JaMBIIT KeJIe )KaThIp, ce0ed1 OM0ATaHOJIFa JIETEH CYPAHBIC OTE YIIKCH.

buomaccanbl KoK callachIH/Ia, TYPFBIH YIUIEP/l KbUIBITYAa, XUMUSUIBIK HHAYCTPHUSIA KOJITAaHY
MaKCaThIH/Ia IHEPrOCHIMBIMIBI KOCBUIBICTApPFa alHaNbIpyFa Oomanel. buomaccansiH Oyi Typi
OHEPreTHKAIBIK KAYITCI3/IIK )KoHE KOpIIaraH OPTaHbI KOpray/a MaHbBI3IbI POJI aTKapassl [4].

banapipnan anbiHFaH OuomaccaHbl OapiibIK OTHIH TYPIH OHIIpyAe KoJJgaHyFa Oo0Jajbl:
JKaHapMai, JU3EbIIK OTHIH KOHE PEaKTHUBTI KO3FAINTKBIIITAPFAa apHAIFaH OTHIH. FambiMmapasiH
6omxkaysinmia 2030 xpuira Kapai OMOOTHIH OHIIPICIHIH KeJieMi MyHal OHJIIpiCcl KeJIeMiHe KeTe/l .

byrinzge a3 KonaHbUIaThIH OanabIp OoJIaniaKTa HeTi3ri OmoMacca 00Tybl MYMKIH KOHE MYHANTBI
TOJIBIK JIMACTBHIPYHI J1a FaXKall eMec.

O1e0neTTED:

1. ApmmmaoBa A. Bamum fAxosre (MK CO PAH) o mepcnektuBax OmotorumBa // URL:
http://www.computerra.ru/584522/

2.Bapdonomeer C. 1., Eppemenxo E.H., Kpsinosa JL.II. buotormuso // Ycenexu xumuu. 2010. T.
79. Ne 6. C. 544-564.

3.Moucees U.H., Tapacos B., Tpycor JI. DBomonus 6uosnepreruxu. Bpemst Bomopocneit// The
Chemical Journal. 2009. [Texaops. C. 24-29.

4. Atsumi S., Hanai T., Liao J.C. Non-fermentative pathways for synthesis of branched-chain
higher alcohols as biofuels // Nature. 2008. V. 451. P. 86-89.
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SMART GRID TEXHOJIOTUACHI HETI'I3IHAEI'T AKTUBTI DJIEKTP
AKEJIJIEPIHIH MOJAEJIIH TAJIIAY.

OcnanoBa Aiinana, On-®apadu at-re1 Kaz¥ VY, Anmarsl, Kazakcran
Freueimu sxerexmni HypranmueBa Kypanait EpkeHKBI3BI

By sxymbicta Smart Grid TEXHOIOTHACH HETi31H/e aKTUBTI 3JIEKTP JKEIUIEPiHIH MOACTIHIH
EPEKIISTIKTEePIH KapacThIPABIK . byriHri TaHma OYyKiI AYHHUEKY3UIIK SHEPreTHKa cajlachl YIIiH
Smart Grid TEXHOJOTHSCHIH 3JEKTPMEH KaMTaMachl3 €Ty JKeINliCiHe HHTerpanusiiay ©3eKTi
MaJsienepiHiH Oipi 6osbin Tadbans! . [1.2.3.4] OHbIH cebebi «aKbUIIB) JKEIIepal maigaiany
SHEPreTHKa CalachlHAa MIBIFBIHIBI €ISyl Typ/e a3aiiTyra FaHa emec, 0ap SHEPrUsHbI OapbIHINIA
THIMJI Taigananyra, Oagama Ke3JepJeH SHEPrusHbl OIpIKTIpyre joHe Oeiyre MYMKIHIIK
oepeni.[1.5] ConbiMeH KaTap OyJ1 TEXHOJIOTHSI KONTETeH TI00aNbAbl MpobieManap/sl Menyre
CENTINH TUTI3yre >KaKbIH. ABTOMATTBl  peXHUMAE TYBIHAAUTBIH  MpoOieManapibl
JTUATHOCTHKAIAyFa JKOHE KOKFa, KAKETTI KeJeMJIe SJIEKTP JSHEPTUsChIH JKETKi3yre, dHEprus
HIBIFBIHBIH a3aiTyFa )KOHE KOMIPTEri JUOKCUIIHIH aTMoc(depara MIbIFapbUTYbIH a3alTy MYMKIHJIIT1
Oap. ocTypii emec HEprusi Ke3IepiHiH KaTBICYBIH €CKEepPE OTBIPHIN, OPTalbIKTAaHIBIPBLIFAH
JKy#enep OeJiHIeH Kylere aiHaIIbl.

Kazakcran yIIiH WHTEIUIEKTYaIABIK Keijaep, OipiHII Ke3eKTe, dJEKTP SHEPreTUKACHIHBIH
OapiblK CYOBEKTUIEpIHIH ME3TUIIl kKoHEe MIHAETTI TYpAE€ HWHHOBALUSUIBIK TYpJeHYl OOJBIM
TaObLIaabl. JK0OaHBIH MOHI: €NIiMI3AeTI MHTEIUICKTYAIbI KeJli TeHepalusuiay Ke3JaepiHe KoHe
TYTBHIHYIIBIIAPFA KOCBUIFAH DJIEKTP KaOJObIKTapbIHBIH (dye >Kemiiepi, TpaHcdopmaropiap,
KOCKBIIITAp JKoHE T.0.) »kuHarbiH Oimmipeni. CoHbIMEH Oipre, jkaHa Karujpanap, TpaHcdep
TEXHOJIOTHSCHI JKOHE TEXHOJIOTUSIIBIK OakbuIiay KoJaaHbuiafael. OcbhLiaiiiia, 3JeKTp KeNliJaepiH,
TYTBIHYIIBLUIAP/IBI )KOHE 3JIEKTP SHEPTUSACHIH OHAIPYIIIEPl TEXHOIOTUSIIBIK ACHT e e OiphIHFail
aBTOMATTaHJBIPBLIFaH XKyliere OIpikTipy OOKaHAbI.

COHBIMEH, JJICKTPJIK KOpFayabl MOJCNBJACYAIH OipHEeme KONkl 0ap: CYPaHBICTHIH
KOd(UIIMEHTIHE JKOHE AIIEKTPIIK CXeMaHbIH KYPBUIBICHIHA HETI3/IENTeH KIaCCUKAIBIK 9/IiC KOHE
AIEKTPJIIK MIaMajiapablH BEKTOPJIBIK TapayblH JKOHE KEIUTIK 3JIEMEHTTEPIIH TOMOJIOTHSICH MEH
TE€OMETPHSICHIHBIH HAKTHI TYCIHITIH €CKepeTiH aBTOMATTaHIBIPhUIFaH dfic. JKeniHiH aBTOMAaTThI
KaiTa KOHPUTYPAIUSICHIH 1CKE aChIPaThIH XKOHE OChUIAIIA 63 GYHKIUJIAPBIH ©3/ITTHEH TEKCEepy
MYMKIHJIITIH KaMTaMachl3 €TeTiH, aBapUsIIbIK-KYTKapy PeKUMJEPIHJIE EKTP JKEJTICiHEe KbI3MET
€Ty YIIIiH, KaiiTa KaJaIblHA KeNTIPY/IiH aJIIBIHFBI KaTapiIbl KON (PYHKIIHOHAIIE KOMMYTAIUSIIBIK
KYPBUIFBUIAPBIHBIH-PEKIIOY3epIapaAbH[6] maiiga OOMybl KoHE KOJAAHBUIYBl YJIKEH CEeNTiriH
THUT131M OTHIP.

[Tafinananran ogeOuerTep:

1. 3aitieB A. . PazButue 31eKTpodHepreTHYecKUX cucTeM Ha 6a3e koHuenuuu SmartGrid //
DIEeKTPOTEXHUYECKHE KOMIUIEKCHI U cucTeMbl ynpasienns. —2013. —Ne .1. —C.71-76.

2. The global energy [r] evolution 2010. Greenpeace, 2010.

3. International Energy Outlook 2009. Energy Information Administration. Office of Integrated
Analysis and Fore-casting U. S. Department of Energy. Washington, DC, 2009.

4. Haonurg J.Adaptive intelligent power systems :Active distribution network // Energy Policy,
2008,vol.36, Ne6.

5. Smart Grid unu ymHBIE CETH 3JIeKTpocHa0XeHus [ DnekTpoHHbIN pecypc]. URL:
http://www.eneca.by/ru_smart-grid0/ ([lara oopamienus 04.12.2016)

6.KBama E.M. Yto Takoe “pexiioy3zepsr’”? // Heproskcmep.-2012.-Ne2.
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IAFBIH KYH DJIEKTPCTAHIIUSAJIAPBIHBIH BAKBLIAY dKYWUECIH TAJJIAY

Tokan A., on-®apabu areiaaarel Kaz¥Vy, Anmarsl
Foimeivu sxerekri: ara okpITymbl Tenxemic M.T.

onemie xoHe Kazakctan PecnybnukachiHa 3JIeKTp SHEPTUSIChIHA JIETeH CYPaHbIC KYHHEH-
kyHre yiurarona. COHBIH caljapblHAH AIBTEPHATHBTI JHEPreTHKA CalachlHA KBI3BIFYITBLIBIK
aptyaa. AJIbTepHATUBTI HHEpPreTHKa CalachblHBIH Oip TapMarbl KYH SHEPreTUKachl KapKbIHJbI
namyna. KyH sHeprusicblH MakCHUMaJbl Naii1agaHy MaKCcaThIHIa KyHHIH KO3FaJbICHIH OaKbUIay
JKYyHeciH )xo0arnay )oHe THIMIUIITIH apTThIPYy ©3€KT1 Macese OOJIBIT TaObLIaIbl.

Kaszipri yakpITKa JIeliH KyH TaKTaJIapbIH IaliJalaHaThlH allMaKThIH OOMJIBIFBIH KOHE CHJIITIH
eckepin, Oenriai  Oip OypbIlieH oOpHalacTeipanbl. HoTWwKeciHIe KYHHIH KO3FaJIbIChI
0aKpUTAHOAM B XKOHE AJICKTP IHEPTUSCHIH OHIIPYIIH THIMILIITT TOMEH. 3epTTeyIepIiH HOTHKEC]
OOMBIHIIIA KYH TaKTachl KYH COYJIEeCiHEe MEPHEHAUKYISp OpHAJIacThIPbUIFAHIA TUIMJI OOJajbl.
KyHHiH OarpIThl KBTI ME3TULACPIHIH aybICYbl XOHE aya pailbIHBIH KyObUTybIHA OaliIaHBICTHI
e3repeai. COHABIKTaH OHBIH THIMALUIITIH apTThIPY YIIIH KYH TaKTachblHa OaKpLIay )KYHECiH OpHATY
kaxer. KyHnni Oakpuiay skyieciHiH eKi Heri3i Typi 6ap:

1. bip OarpiTTa KoO3FanmaThlH Oakpuiay kyieci. Kynai Oakbuiayra apHaimFaH Ty3y
YIIOYPBIIITHI IPU3Ma TOPi3/li KaHKaAaH TYPaThIH, bIKIIAMAAIFaH (OTOIIEKTPIIK TATUNK APKBLIBI
KyMbIC icTedal. OHBIH €Kl meTKi OypblmblHAa KYHAI Oakpuiay (OTORIEMEHTTEepi OpHaiacca
YIIiHII OYpBINIBIHAA IIBIFBICTAaH OaThiCKa Kapalh OypbUIATBIH MOIYJBICPIIH KOMAaHIAIBIK
dorornemenTi opHanackad. bip Toynik imiHae O6akpuiay (OTOdIEMEHTTepl OaKplIay MOAYJiHE
KYH MOJIYJIIHIH a3UMYTIICH alilHaTybIHA apHAJIFaH 0acKapy MOAYIIIHE CUTHAII Oepei, CoMaH KeiiH
KYHHIH OarbIThl OOWBIHINA OiTiKIeH aifHanaabl. KOHIBIPFBIHBIH KEMIITIT - KYH/1 OaKblIayIbIH
JIOUIAITIHIH TOMEHIITI.

2. Exi ochbTi KO3FalaThlH KYH Oatapesuiapel. KyHzai Oakpliay JaTYUMKTEpl pETiHJE
doToIeKTPIIK MOMyapaep KommaHbuianpl. Omap mumuHApPIiK PpeHenb TUH3aTapbIHBIH
(boKychIHIa OpHAJNIACKAH CBHI3BIKTHI (POTOKAOBUIAAFBIITAPAAH TYpPaAbl. MHKPOMPOIECCOPABIH
KeMeriMeH (POTOKaObUIIaFbIITApAAFbl CUTHAIJIAPAbl  a3UMYTTBHIK JKETEKTEpIH MKOHE KYH
OatapesChIHbIH 3€HUT Oarmapiay yheciH Oackapajpl. byl KOHABIPFBIHBIH KEMUIUIIT Oakbluiay
JATYUKTEPIHIH KON OPbIH alybl.

bakpinay sxyilenepiH cajibICThIpa OTBIPBIN, €Ki OChTI KO3FaJaThlH KYH TaKTallapbIHBIH
TUIMJUTITT KOFapbl ekeHAairi Oaiikamanel. byn »xyilie KapamallbiM CTaTIHOHAPJIbl OpHAJIACKAH
TakTanapra Kaparaaaa 30-40% -ra apThIK 9JEKTpP SHEPTUACHIH OHIIpYre MYMKIHJIIK Oepei jKoHe
IIBIFBIH a3 00761, ce0e01 MaHeNb KbI3BIN KETIeC OYPBIH TYCKE JeHiH OeICeH 11 )KYMBIC 1CTEH/I1.

YKep mapsina 1,7-10% kBt sHeprus arsiabl Tycei. By nerenimis 6ip caraTThIH KeJdeMiH e
JKepJIeri afamM3aTThIH JKbUT OOMbIHA Ka)KETT1 SHEPTeTUKAJIBIK KQXKETTUIIKTEPIH KAMTaMachl3 €TETIH
sHeprusi Tyceni jaereH ce3. Ochl JepeKTepAl Herire ama oTbIpbin, KaszakcTanra eki OCBTI
KO3FaJIaThIH KYH TaKTaJIapbIHAH TYPATBIH, KJIMMATTHIK JKOHE reorpadusuITbIK JKaFIaibl €CKepPIITeH,
KYH 2JIEKTP CTaHIUSATIAPbIH KEH ayKbIMJIBI k00aman, KOJIIaHbICKa €HT13y KepeK.
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TEMIIEPATYPAJIAP TPAIJUEHTI HOTU/XKXECIH/AE
IJIEKTP SQHEPT'UACBIH OHAIPY 9ICI

Tyiimeoek K.O. On-Dapabu ar. Kaz¥V, Anmatsl
Foutbivu xerexmni: ¢.-M.F.K., qoueHT JJoc6onaes M.K.

Kazipri Tanma a5eKkTp SHepruschiHbIH JKep FalaMiiapsl YIIiH MaHBI3IbUIBIFEl KYH CaHAI
apThII KeJie KaTbIp, COHIBIKTAH OHBIH AKOJIOTHUSJIBIK TYPFBIIAH Ta3a OanaMa Ke3[epiH amiblil,
TYPMBITA JKOHE OHAIPICTE KOIIaHy OAaCThl TallChIpMa OOJIBIN KeJle/l, COHBIH 1IIiH/IE )KBUTY JIEKTP
CTaHIMSUIAPBIH AIMACThIPYFa KaO1IeTTI AJIEKTP CTAHIMUIApAbIH peli allphIKIIa.

YCBIHBUIBITT ~ OTBIPFAaH JKYMBICTBIH MAakcaThbl OHMAIpICTE TMalJaJaHbUIBI  JKYPreH
TEPMOJMHAMHKAIBIK [IMKJI HET131H/1e, KAJIBIITHI TeMIepaTypa (Hemece KbICKbI Me3riiae Kap, My3
Cybl) MEH KYH KOJUICKTOPJIApbl TYIBIPAThIH TeMIIepaTypajiap TpaJueHT] HOTHKECIHJIE IJICKTP
SHEPTUSCHIH aTy/bl 3ePTTEY KOHE OHBIH MYMKIH OO0JIaThIH KYPBUIBIMIBIK CyJ10aIapbIH KacakTay.

JKanmel Oy 2JIEKTp SHEPTHUSCHIH aly CYI0AchIHAA apHaWbl COPFBIIApP, KYH KOJUICKTOPHI,
KOHJCHCALIUANAYIIBl KYHe, KBI3ABIPFBINI JXoHe Oy TypOMHAcChl KOJAaHbUIaAbl. by 3eprrey
JKYMBICBIH TCOPHUSUIBIK TYPFBIIAH CUTIATTACcaK, MYH/Ia CYBIK Cy PETiHJIE MY3, Kap aJbIHBUIBII, OJI
apHaWbl COPFBIIAP KOMETIMEH KHHAKTAIAIbl, aJl KYH KOJUIEKTOpiapbl Temneparypacel 80 °C -ka
JIEI1H JKeTEeTIH BICTBIK Cy alyFa KOJAaHbUIa bl bICTHIK %oHE CYBIK CyIbIH 3 ()EKTUBTLIIrH, SFHUA
KBICBIMBI JKOFaphl Oy aIy YIIiH JKbUTY TachIMaJJIay KaOuIeTi )KOFaphl CYWBIKTHIK KOJIaHBLUIAIBL.
Kanmel >kymbIC CYHBIKTBIFBI pPETiHAEC aMMHUAKThl KOJJaHyFa Oonaibl, ce0ebi OHBIH KailHay
temneparypacel ToMeH (240 K) sxoHe eTe cesimTal, OyitaHyFa KaOuieTi )KOFaphbl, )KSHLT ra3 OOJIBIIT
KeJle i, COHBIMEH 0ipre oJeMIiK TOKIpuOeae K1l KOJIAaHbLIabI.

DnexTp eHuipy cTaHuusAChIHBIH cyioacekl marslH OTEC-Tepre HerizmemiHin KacaablHFaH
[1,2] xone ne OTEC cranumsinapsl Myxut OeTiHAe opHayacaThiH Oosica, Oy k00a MYXHTIIEH
miekapananOaiTeiH KazakcTan cekinml enaepiH KYpJBIKTHIK JKarAaiblHAa JKOHE KIMMAaThIHA
HET13/CITCH.

By snexTp sHeprusichlH OHIIPYTre apHalFaH CTaHIIUS, KbIC ME3TUIIHAe OOJIaThIH YHEPTHUS
TaIIbUIBIFBIH KEHUIIETYre MYMKIH/IK Oepe/il )KoHE J1e SKOHOMUKAIIBIK TYPFbIJIaH THIM/II 00JIMaK.

O1eoueTTep

1. P.B. Toponos, B.E. I'youn, A.C. MarBeeB. HerpanunuonHsie u BO300HOBIIsIEMbIE
WCTOYHHKY dHepruu. 1-e uzz. -Tomck, 2009, - 294 ctp.

2. John Twidell and Tony Weir. Renewable Energy Sources. -Second edition. London and
New York, 2006, P. 625.
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MULTISIM KOMIIBIOTEPJIK BAFIAPJIAMACBIH/IA 2JIEKTP
K¥PbLIT'BIJIAPBIHBIH PEAKTUBTI KYAT KOMIIEHCAIUACBIH MOAEJIBAEY

Tynemucos I1I.1., on-dapadbu ateianarsl Kaz¥'V, AnMarst
FruthIMU JKeTeKII: aFa OKBITYIIB YTEereHOB A.Y.

KO3FalTKBIITRIH JKOHE TEHEPATOPABIH PEAKTHBTI KyaT JEHIeil TYTHIHYIIBIHBIH KyaT
koa(ddurmentiMen cunattanaabl. Cos@-aiH MoHI 1 re )KakblH O0JIFaH CallbIH COFYPJIBIM PEaKTHBTI
KyaTTbhIH YJIeCi KeM O0aibl.

MpIcalibl: aCHHXPOH[BI KO3FAITKBIIITBIH K0odhuieHti - 0,7. AJ DJIEKTp JOFajbIK
nemrepAin koodduuenti 0,4 ke Ten Oomaapl. OchUiaiiina, >KENiHI TONBIK MaiganaHy YIIiH
PEaKTHBTI KyaTThl KOMIICHCAIMsIay KaxeT. PeakTHBTHM KyaTThl KOMIICHCALIUSUIAY —YIIiH
KOMITCHCAIMSIIAYIIBI KYPBUIFbLIIAPbI KOJIAaHAMBI3.

AWMTBITI KeTeTIH 00JICaK COSP-IiH MOHIH | re TeHeCTipyre YChIHBUIMaiIbl. P€akTHBTI KyaTThI
KOMITCHCAIVSUIAYBIH €H KOJIAWIbI JKaFIaiibl cos@-aiH MoHiH 0,9-Fa ykaKbeIH OosFaHbl. PeakTHBTIK
KyaT KOMIICHCAIMsJIAy - KEPHEYII PEeTTey MaKCaThIHIA KOHE 3JICKTP SHEPTHSCHIH KOFAITYIbI
a3zaiiTy MakcaThIHIa KoJaHambl3. O KOMITEHCAMsIIayIIbl KYPbUIFBUIAP/IBI MTalIaIaHy apKbLIbI
JKY3€re achIpbLIaIbL.

1-cypeTTe OChI )KYMBICTHI HOTHXKECI — alHBIMAJIBI KOHJICHCATOP apKbLIbl PEAKTUBTI KyaTThI
KOMIICHCAIHIIAY MOJIeITi KOPCETIITEH.
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1-cyper. Multisim GarnapiaMachlHAaFb! aifHBIMAIIBI KOHAEHCATOP apPKbUIbI PEAKTHBTI KyaTThI

KOMIIEHCAIUsIIay MOl MEH KyaT Ko3(h(PIHeHTIHIH allHbIMaJIbl KOHIAEHCATOP
CBHIMBIM/IBUTBIFBIHA TOYEI LTI
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BAKYYM/BIK KOHJIBIPFBIJAFBI BACKAPY )KOHE KOPFAHY JJEKTPJIIK
IUTIH )KACAKTAY

[TaitkanoB A.A., on-dapabu aTeiHnarel Kazak ¥ITTHIK YHUBEPCUTETI
Feutbivu sxerekmrici: ¢.-m.r.1, pod. XKykemos A.M.

Kasipri Tanma BakyyM/IbIK I1a3Ma cajlachl KEHIHEH JIaMBIIl KeJle KaTbIpFaH canajapAbiy Oipi
Jett aiTcak 0oJaibl.

Byn xylieni kongany canmacel - OyJl IUIa3MaHbl KaJIBINTACTHIPY JKOHE KEHiHT1T MeTalll
eHIMIEPiH oHaey. DYHKIMOHAIBI JKaObIHAAP/IbI JKacay JKOHE OJIap/bl aly 9MICTEpiH OJlaH dpi
KETUIAIPY KapacThIPbUIFaH.

OHiMzepiH camackl MEH Oocekere KaOUISTTUIINH apTThIPy, COHJIali-aK OHBIH KYHBIH
TOMEHJIETY MaKcaThlHIA TYPJi (PYHKIHOHAIIL MaTepHAIIApbl O3IPJICHTIH KOHE OHIIPETiH
ka0 IBIKTap Il aBTOMATTAHIBIPY, CO3CI3 MaHBI3/IbI )KOHE ©3EKTi MOCeTIe.

Byt s)kyMbICTa BaKyyM/IBIK KOHIBIPFBIHBIH JKYMBIC Kacay IPUHIUITIH )KETUIIIPIll, TOJBIKTal
ABTOMATTAHIBIPY MaKCaT OOJIBIN TaObLIAIbI.

Bakyymaplk 1ma3ManblK KOHIBIPFBI BaKYYMIBIK TYHABIPY JKYKa TUICHKAJIAPABI allyIbIH
JKAIIFBI3 9M1ici O0JbIN TabbUTaIbl. byt oic MeTan OyibIMAaphIH Kanmnai eHaipyaiH 0acka Oenrii
omicTepiHe KaparaHIa oijekaiiia yHemai. OHbI mainananrad Ke3ze xkaOynblH OeTTepiH oHjaey
tuiMai. JKorapel BaKyymaarel METAIUIAAY 9/1ici IIacTMacca, Goibra, Karas, ’yKa MeTaul KadaTsl
0ap mMaraiap »oHE HETi3Ti MaTepraaIMeH OipiKTipy/i KamTamachi3 etemi.[ 1]

byt sxyMbICTa Keleci FhUIBIMU-3€PTTEY KYMBICTAPBI KYPri3ii:

1) ABTOMaTTaHABIPBUIFAH XYHenepai OacKapyablH HETI3T1 YFBIMIAPHI, JIEMEHTTEP] KoHE
MPUHITUIITEP] 3€PTTEIIL;

2) Bakyywm xyiieci, coHaii-aK OHBIH OacKapy OJIOTHI 931pIeH/II;

3) OnekTp MAOFachIHBIH KOHJBIPFBICBIHBIH BaKyyM[BIK KYHECIHIH TEXHOJOTHSIIBIK
YAEpICTEpiH aBTOMATTAHBIPY XKO00ACKI JAHBIHIAI/TBI.

Konpansuiran oneduerrep Ti3imi:

1.  Kykemos, A.M. IlpuHnumsl pa3paOOTKH BaKyyMHBIX CHCTEM JUIsl TUIa3MEHHBIX
npuwioxenuit / A.M. Kykemos, A.T. 'abnynnuna, C.I1. [Tak., A.Y. AmpenoBa, A. Kaii6ap, C.K.
Kynbxanona // Bectauk KazHY. - 2012. - Ne1(40) . - C.28-32.
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EH A3 HIBIFBIHIAPMEH AJIBIC KAIIBIKTBIKKA KYATHI 100 KB-KA JEWTHIT
JEKTP SHEPTUSICBIH BIP CbLIMBIMEH TAPATYJIA MHHOBALIUSLIBIK
TEXHOJIOTHSIHBI ANJIATIAHY

A.T. lllaiizana, on-dapadbu areiagarsl Kaz¥Yy
Foimeivu sxerekmri: ¢.-M.FK., ara okpiTymnsl [.JI. ['abmynnuna

Kasipri yakpITTa 3JIEKTp SHEPTHACHIH TYThIHY KapKbIHIAI ecyje. bipak oHbI OHIIpETIH Cy
JKOHE JKBUTY DJIEKTP CTAHLUSUIAPBIHBIH a3/bIFbl HEMece Olp jKeple UIOFBIPIaHybl, OHBI AJIbIC
KalIBIKTBIKKA TapaTy/JbIH KAKETTITIH TYIbIpaabl. DJIEKTP SHEPTHSICHIH aJbICKa KETKi3y endyip
HIBIFBIHMEH OailIaHbICTHI.

AJNIIBIHFBI KaTapiibl TEXHOJIOTHSIIAP DJICKTP DHEPTUSChIHA MYKTaXKIBIKTBI 0acKa >KOJIMEH
KaMTaMachl3 €Tyre MYMKIHIIK Oepeai. bysl ayekTp craHIMsIApbIHBIH KyaThIH apTTBIPY €Mec,
AJIEKTP SHEPTHSCHIH MMaiijiajJaHy MEH TaparTyAblH THIMII JKOJJApblH TaHAAyAbl KaKET eTei.
Kasipri ke3ze 37eKTp SHEeprusiChiH THIM/I Maiianany OOHBIHIIA KONITETeH KYMBICTap JKYPri3iii.
ConbIH 0ipi JKapbIKTaHIBIPYMEH OailIaHBICTBI, MBICANBI, JKAPBIKTAHBIPY/la JTIOMUHECIICHTTIK
YKOHE JKapbIK JUOATHI IaMaapAbl maiiaanany. Onap Kel3IbIpy MaMaapblHa KaparaHaa YHEPTUSHBI
80%-ra nepJik a3 maiigaiaHabl.

Bys1 >KyMBICTa 3JIEKTp HEPTUSCHIH PE30HAHCTHIK KEpHEY PEXKHUMIHIC >KYMBIC 1CTEHTIH,
KOHTypJap apaceiHarel kepHeyi 1-100 kB Oip chIMIOsl JKelli apKbUIbl TachIMayaay
KapacTeipputFad. Kabenpaik sxeminepai skyprizyzne Oip ChIMABI PE30HAHCTHI KYHEHI KOJIIaHy
Ka0enbIep/iH KeJIJACHEeH KUMachliH 3-5 ece azaiiTyra MyMKIHIIK Oepeni. by anekTp sHeprusicblH
TaceIMalay Ke3iHJe OONaThIH IIBIFBIHAAPABI a3aitansl. Ochl 9ICTI KOJJaHy Ke3iHae Keneci
Mocelesnep/al menryre 0omab:

- DIIEKTP SHEPTHSCHIH TaChIMAIIAAy Ke3iH e 00IaThIH TEXHUKAIBIK IIBIFBIHAAPABI a3aiTY;

- DJIEKTPJI TackIMajjaay >KemiiepiH (ocipece KaOeNnbIiK >Kelisiep) Tecey YILIiH Kypaeni
HIBIFBIHAAPIBIH a3atobl (OipHeIe ece);

- - ChIMJApAarbl KbICKa TYMBIKTAIYAbIH JKOHE aya-palbIHBIH KayilTi KYOBLIBICTAPBIHBIH
(KaTThI JKeJ, My3 JkoHE T.0.) OoiMaybIHA OAMIAaHBICTHI anaTTapAblH 00JIMayHhI,

- OTKI3T1II ChIMJAp/IbIH KOJIIEHEH KMMAaChIHBIH a3 00JTybl sKeNiIep/IiH Oypy paanyChlH e19yip
azaiitaznpl, OYJT KaTalbIK XKaFaaiaapaa kabenb/ll Tocey YIIH 6T€ MaHbI3/IbI.

O1e0neTTEp:
1. ApytionsH, A. A. OcHoBbl 3Heprocoepexenuss / A.A. ApyTioHsH. - M.:
Oueprocepsuc, 2016. - 600 c.
2. AmnannueBa C.C., baptomoneii I1.1., Mbzun A.Il. Ilepenaua snekTposHepruu Ha
6onbiume paccrosiHus. EkarepunOypr-Yp®V, 2012.- 210 c.
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doTomeTpus U onTHYECKAas cniekTpockonus Ble]-3Be3apt MWC17

Abnpamanosa A.E., KazHY um. anp-®apabu, r.Anmarsl
Hayunslii pykoBoautens: k.¢-m.H. Kyparos K.C.

B nanHo# paboTe mpUBOAATCS Pe3ysbTaThl ((POTOMETPUUYECKUX JaHHBIX B puibTpax BVR
ropsiueii B[e] 3Be3net MWC 17 nonydennsix B 2016 rony Ha Tsub-11laHbCcKO# acTPOHOMUYECKON
oOcepBatopu 1 00pabOTaHHBIE aBTOPOM, a TAaK)Ke MaTepHajbl MHOTOJETHHUX HaOJIOJCHHUIA,
IIPOBEJEHHBIX C BBICOKUM CIEKTpasibHbIM paspeuieHrneM R = 60 000 na 6-m Teneckone BTA ¢
oMoIIbo AmrenbHoro crektporpadga HOC [1]. JleranbHO M3ydeHbI OCOOCHHOCTH ONTHYECKOTO
cunektpa 3Be3nsl MWC17 ¢ ¢denomenom Ble]. B wunrepane mmua BoaH 4050-6750°A
OTOX/IECTBJICHBI pa3pellieHHbIe U 3anpelieHHble TUHIUN. ConocTaBIeHHEe MOTYYSHHbBIX JaHHBIX C
Oonee paHHUMM H3MEPEHUSMHU IIO3BOJIAET cliejaTh BbIBOA 00 OTCYTCTBMM 3HAUMTEIbHOU
MEPEMEHHOCTH (OTOMETPUUECKUX U CIIEKTPATbHBIX JTaHHBIX.
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Pucynok 1. ®oromerpuueckue nanasie POC 38e3nsr MWC 17 B pustpax BVR n UK
IaHHbIe B3ATHIE C KaTtanora SIMBAD

MWC 17 \Y B R
08.10.2016 13.26 14.47 11.09

MWC 17 I J H K
SIMBAD 11.46 9.985 8.63 7.28

Topsiuas B-3e3na MWC17=V832 Cas otHeceHa Kk o0bekTaM ¢ penomerom Ble] [2, 3].
Ble]-benomen 3akiouaercss B HAIWYHHM B CIIEKTPE 3BE3/bI COBOKYITHOCTH psa MEKYISIPHBIX
JIeTallel: IPEXIAE BCEro YIMUCCUOHHBIX JIMHUM HeUTpabHbIX Bogopoaa HI u renus He I, a Takke
OMHUCCUHU Pa3pEIICHHBIX JIMHUN HOHOB METAJUIOB U HU3KOBO30OY)K/ICHHBIX 3alPEIICHHBIX JIMHHUM.
BropsiM cyliecTBEeHHBIM MPU3HAKOM 3Be3] ¢ peHoMeHoM Ble] sBisercs 6omnbinoi n3dsirok MK-
MOTOKA, 00YCJIOBJICHHOTO MPUCYTCTBHEM BOKPYT 3BE31bI TOpsueii mbutH. HeckombKko JecsITKOB
HeKIaccHPHUIMPOBAHHBIX 3Be3]] ¢ B[e]-henomeHoM n3yueHsl MupomHudeHko u apyrumu. O630p
pPEe3yNbTaTOB, TMOJYYEHHBIX B YAaCTHOCTH M C HCIOJIB30BAHHEM CIIEKTPAJIBHBIX JTAaHHBIX 6-M
TEJIECKOIa, IPUBEEH B padboTte [4]. rpynimy, Ha3BaHHYI0 oObekTamu Tumna FS CMa.

CHOUCOoK HUCIIONB30BaHHOMN JIUTCPATYPhI:

1. V.G. Klochkova, E.L. Chentsov, Astrophys. Bulletin. 524.338.5 ( 2016).
2. D. A. Allen and J. P. Swings, Astron. and Astrophys. 47, 293 (1976).

3. P. S. The’and D. deWinter, Astron. and Astrophys. Suppl. 104, 315 (1994).
4. A. S. Miroshnichenko, Astrophys. J. 667, 497 (2007).
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HEJIMHEVHBIN AHAJIN3 BJIUSIHUS KOCMHUYECKHUX JIYUEHU HA
TJIOBAJIBHBIN KJIUMAT 3EMJIA

K. Amumxan, T. Kugupmaran6etos, E. E. Hapraii., KazHY um. anp-®apabu, r.AnmaTs
Hayunsrii pykoBonutens: k.¢.-mM.H. A. XK. Hayp3z6aeBa

K nHacrosimeMmy BpeMeHU HAaKOIUIEHO MHOKECTBO CBUIETEJIBCTB TOTO, YTO W3MEHUMBOCTD
COJIHEYHOM aKTUBHOCTHM M IMOTOKOB TaJaKTHYECKOIO0 KOCMHUYECKOTO H3IYy4YCHHs] OKa3bIBaeT
Ba)KHOC BO3JICHCTBUE HA Pa3IMYHbIC IIpoIiecchl B atMochepe 3emutn, Hampumep, [1-2]. Onnako B
CUIIy CIIO)KHOCTH BPEMEHHOW AMHAMUKH COJIHEYHOW akTUBHOCTH, moTokoB KU u mapamerpos
aTMocdepsl 3eMId, 1ana3oH BBIBOIOB B OTHOIICHUH B3aUMOCBSI3M ATUX BEJIMYHUH BEChMa IIUPOK,
HanpuMep, OT YTBEPXKIEHUN O CYHIECTBOBAHMM IMPSMOW KOPPENSLUU MEXKIYy COJHEYHOU
AKTUBHOCTBIO U INI00aTbHOM TeMIepaTypoil 10 MOJTHOTO €€ OTPUIIAHHUS.

B nanHoii paboTe 3TOT BONPOC O HAIMYUU WJIA OTCYTCTBUHM BIMSIHUSL — COJHEYHOM
AKTUBHOCTH M KOCMHYECKOTO M3IY4YEeHHUs Ha III0OATbHBIN KIMMAT 3eMIIM MCCIEJ0BAH METOAO0M
KOHBEPIreHTHOr0 Kpocc-comocTaBieHus [3]. DToT pa3paOboTaHHBINA B MOCIEIHUE TOJBI METO/,
OocHOBaHHbIN Ha Teopeme [lakkapna-TakeHca, O3BOJISIET UCCIIEAOBATH IPUUNHHO-CIIEACTBEHHYIO
CBSI3b MEX/Y BPEMEHHBIMHU PSIIaMU JIBYX BEIMUUH JIaXe B TEX CIy4yasiX, KOTJla OHa HE BBISABIISACTCS
TPaaUIIMOHHBIME MeToAaMu. lcciienoBaHue NpPOBOIWIOCH Ha 0a3e JaHHBIX MHPOBOHM CeTH
CTaHIIMI HEUTPOHHBIX MOHUTOPOB [4], TaHHBIX 00 U3MEHEHUH YPOBHSI COJTHEYHOMN aKTUBHOCTH [5]
Y aHOMAJIMSIX TJI00aIBHOM TeMIiepaTypsl [6].

HccnenoBanue mokasano, 4YTO, HECMOTPSI Ha OTCYTCTBHE JHMHEHHON KOPPEISALHHU MEXKIY
UCCIIETyeMbIMH BEJTMYMHAMH, COJHEYHas aKTHMBHOCTb U B OCOOEHHOCTH KOCMHYECKHE JIy4d
OKa3bIBAIOT 3aMETHOE BIMSIHUE HA INI00ATBHYIO TEMIIepaTypy: 3HAYEHHS aHOMAJIUN II100aTbHOMI
TEMIIEPATYpbl, OLIEHEHHbIE HAa OCHOBE aTTPAKTOPOB, IPEACTABICHHBIX BPEMEHHBIMHU psiiaMu
kocmuueckux Jyueit (GTA/Mcr) u conneunoit aktuBHOCTH (GTA/Msp), MMEIOT BBICOKYIO
KOPPEISIUI0 ¢ U3MEPEHHBIMU 3HAYCHUSIMHU TioOanbHOW Temnepatrypbl (GTA). Koadduuument
[Tupcona koppemsiun mexny GTA u cocrasiser 0.82, 3HaueHue 3TOoro KOdPUIMEHTA A
BesmurH GTA nu GTA/Mcr XOTS M MEHBIIIE, HO TOXKE JOCTaTOYHO BBICOKO - 0.65 (cm. pucynkwu 1,
2). D10 MOKeT mokas3biBaTh, uro KJI sBistorcst mocpenrukom Biusiaus CA Ha riioGanbHYIO
TEMIEPATYpYy.

Taxxe X0Tenoch Obl OTMETHUTD, YTO BBIYET TPEHAA II100ATBHOTO MOTETICHUS U3 BPEMEHHOTO
pana GTA TpUBOAWT K YMEHBIICHUIO KOPPEISIUU MEXIY HU3MEPEHHBIMU 3HAYEHUSMU STOU
BEJIMYMHBI, U €€ 3HAUCHUS MU, OLICHEHHbIMU HAa OCHOBE COJIHEUHON aKTMBHOCTU U KOCMHUUYECKHX
Jay4yeil. DTO MOXKET CBHUJETENIbCTBOBATH O BO3MOXHOM BIIMSIHUM ITHX BHEIIHMX ()aKTOPOB Ha
r7100abHOE MOTETUIEHHUE.

Cnucok uCnob30BaHHOM JTUTEPATYpPHI:

1.  E.M.Dunne, H.Gordon, A.Kurten Global atmospheric particle formation from CERN
CLOUD measurements // Science. 2016, 354 (6316): p. 1119-1124. doi:10.1126/science.aaf2649

2. A.ATsonisa, E.R.Deyleb, R.M. Mayc, et.al. Dynamical evidence for causality between
galactic cosmic rays and interannual variation in global temperature // Proceedings of the National
Academy of Science of the USA, 2015, vol. 112, Ne 11, p. 3253-3256

3. G. Sugihara, R. May, H. Ye, C.-h. Hsieh, E. Deyle, M. Fogarty, and S. Munch,
Detecting causality in complex ecosystems // Science, 2012, 338, pp.496-500

4.  http://www.nmdb.eu/

5. http://www.sidc.be/silso/

6.  https://www.ncdc.noaa.gov
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AHAJIN3 TUIIOB IEPEMEHHOCTH U OITPEJAEJEHUE YNCJIOBbBIX
ITAPAMETPOB IIJ1IOXO M3YYEHHDBIX IIEPEMEHHDBIX 3BE3/1 I10 UX KPUBbIM
BJIECKA U CIIEKTPAJIBHOMY PACHHPEJAEJEHUIO DOHEPT U

Amwmkan K, Harartait A, llemareicxan J.111., KasHY um. ans-®apadu, r. AnmaTsl
Hayunsrii pykoBoautens: k.¢.-Mm.H. A.JK. Hayp3baera

XOTsl SIBIICHUE 3BE3JIHOM TMEPEeMEHHOCTH ObLJI0O OOHapykeHo emie B 17 Beke, pojb
NEPEMEHHBIX 3BE€37 B COBPEMEHHOH acTpo(u3MKe 3a TOCIETHHE NECATHICTHS TOJIBKO
MOBBICUJIACH, BEIb UX HCCIIEI0OBAaHUE CaMBIM TECHBIM 00pa30M CBSI3aHO HE TOJBKO C U3y4YECHUEM
3BE3/IHOM 3BOJIIONMHU, HO W IMO3BOJISET MOJy4aTh HOBYIO BRXHYIO MH(POPMALIMIO IO BOIPOCAM
CTPOEHUS U SBOJIIOIINH 3BE3JHBIX CHCTEM U Jaxke BceneHHol B 11esoMm.

C KaX/IbIM TOJJOM OTKPBIBAIOTCS THICSYM HOBBIX MEPEMEHHBIX 3BE3[, NMPH 3TOM XOPOIINX
IporpaMM aBTOMATHYECKOW Kiaccu(uKalud TEpPeMEHHBIX 3Be3] He CYIIECTBYeT, a
POAHATIM3UPOBATh BPYUHYIO THICSYM HOBBIX OTKPBHITUH - OYEHb TPYAOEMKas 3a/1a4a, ¢ KOTOPOU
HE YCIEBAIOT CIPABUTHCA acTpPOHOMBL. [loaToMy wuMeroTcs pe3ynbTaThl HAOMIOJECHUI MHOTHX
NIEPEMEHHBIX 3BE3/1, [0 KOTOPHIM JAJIbHEHIINI aHAIN3 C IEIIBI0 OTPEICTICHNS TUTIA IEPEMEHHOCTH
U pa3JIMyYHBbIX YUCIIOBBIX MapamMeTpOB ITHUX 3BE3]] WM HE JEJaJICi BOBCE, WU JAeNaics TOJIbKO
npeBapuTeNbHBI aHamu3. B CBsI3M €O CKa3aHHBIM ObUIa IIOCTABICHA CIEAYIOMIas IIeTb
HacToAlell paboThl: HA OCHOBE HH(OpPMAIMM U3 PA3IUYHBIX ACTPOHOMHUYECKUX KaTaJlOrOB
MIPOBECTH aHAIN3 IIEPEMEHHOCTH U OLIEHUTh YMCIIOBBIE TAPAMETPHI IJI0X0 N3YUEHHBIX 3BE3]] C eI
HEOTpeAeNICHHBIM TUIIOM MEPEMEHHOCTH.

C 1OMOIIBI0 aCTPOHOMHUYECKOM 0a3bl JaHHBIX Simbad, koTopas Mo3BONSET OTCICIUTD
yIIOMUHAHUS B MEPOBOM HAy4HOH JMTEpaType 33 JaHHBIX HeOECHBIX 00BbEKTOB, 13 0030pa All SKy
Automated Survey (ASAS) [1] Obuto OTOOpaHO HECKOJABKO ¢€1a00 H3YYEHHBIX 3BE37 C
HEOMpeAeNCHHBIM WIH TUIOX0 ONPEAEICHHBIM THUIIOM NEPEMEHHOCTH, ObUIM MOCTPOCHBI KPUBbHIE
OJyiecKka 9TUX 3BE3]I, 10 KOTOPHIM OBUTM HAWCHBI IIEPHOABI HX TIEPEMEHHOCTH.

3areM ¢ MOMOIIBI0 CUCTEMBI MO paboTe ¢ pa3IMYHBIMU ACTPOHOMHUYECKUMH KaTajloraMH
Vizier Obul TPOBEICH IMOMCK BCEX MMEIOMIMXCS JaHHBIX (Pe3y/bTaTOB HAOIOJICHHI) 10
BBIOpaHHBIM OOBEKTAM U PACCYUTAHBI MOTOKH SHEPTUU HCCIEIYEMBIX 3BE3]] B PA3TMUHBIX
(doTomMeTpHUECKHX TMoJI0caxX. BpUTo MoydeHo, 4To pacmpeneneHne YSHEPTUU 3BE3/Ibl - KaHAuaaTa
B uedennsl 184608+4400.7 B BUAMMOM M OCOOEHHO OJIMKHEM HH(PAKPACHOM H3ITY4EHUH
3HAYUTEIHHO OTJIMYAETCS OT TAKOBOTO Juts Hedena. Kpome Toro, mokasaresn BeTa STOU 3BE3/IbI
B BUJIMMOM YaCTH CIIEKTPa OTHOCST ee K Kaccy M, B TO BpeMs Kak CIIeKTpalibHbIe KJacchl edent
MEHSIOTCSl B 3aBHCHUMOCTH OT nepuoaa oT F5 nqo K1 - B munumyme. Takum oGpa3om, Hamm
UCCIIEIOBaHMS [TOKA3bIBAIOT, UTO 3TA 3BE3/1a HE MOXKET OBITh LIEQEeH I0M.

Jna 3Be3nsl- kanaupata B uedeuast 190148+3807.0 crnekTpanbHOe pacnpezeneHue
0Ka3aJIoCh CXOKUM C pacrpejeieHueM >Hepruu B crektpe O lLledes, ee mokasarenu nsera
OTHECIIN ATy 3BE3/Y K CIIEKTpalIbHOMY Kiaccy G, 9To Toxke cxoxe ¢ nedengamu. Takum oOpaszom
3Ta 3Be3/la ACUCTBUTENBHO MOXeT ObITh Hedennoll. IIpmHMMas 3TO BO BHUMaHME, ObLIH
paccunTaHbl aOCONIOTHAS 3BE3JHAs BEIMYMHA, CBETHMOCTb, B TOM YHCIE OOJOMETpHYECKas
(~5+10% apr/c), n Bo3pact 3Be3apl 190148+3807.0 (=32 MuIH.JIET), a TAKKe PACCTOSHHE 70 HEe
(=34 xnK).

[Tnanupyercs nanpHeiee U3y4yeHne 3TON 3Be3/bl C MPUBJICYCHUEM, B YACTHOCTH, HOBBIX
JTAHHBIX 00 M3MEHEHUH €€ JTYYeBOH CKOPOCTH M JPYTUX METOJOB aHAIIN3a, a TAKXKE aHATOTUIHOE
UCCIIEIOBaHHE APYTUX TUIOXO U3YUYEHHBIX IEPEMEHHBIX 3BE3].

CHI/ICOK I/ICHOHB3OBaHHOﬁ J'II/ITepaTprII
1 ASAS website http://www.astrouw.edu.pl/asas/
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CTOXACTHYECKASA MAPHIPYTU3AIIUA B TEJJEKOMMYHUKALIUAX

AiitkaxxunoBa A.M., CepuxbaeB A.A., KazHY uwm ans-®apadu, r.AnMatsr
Hayunsrii pykoBoautens: 1.¢-M.H., mpodeccop Kanadaes 3.K.

CroxacTuueckasi MapIIpyTU3alus SIBISIETCS MHOTrOIyTeBod Maprupyrusanumeit [1]. Tlpu
TaKOW MapIIPYTH3AIMH Y3JIbl COXPAHSIOT TAOIHUIIBI MAPIIPYTU3ALUH C MHOKECTBEHHBIM BEIOOPOM
IyTH Ui KaXIOr0 BO3MOXKHOTO IyHKTa HasHaueHus [2]. Bce makeTsl MapiipyTH3UpYHOTCS
CTOXAaCTUYECKH, BBIOMpas C OOJbIIEH BEPOSTHOCTHIO TE€ CCHUIKM, CBSI3aHHBIE C 3HAYCHUSIMHU
JaHHbIX. TakuMm o0pa3oM, JaHHbIE AJII OAHOTO M TOrO K€ ajpecara PaclpOCTPaHSIOTCS IO
HECKOJIBKUM ITYTSM.

Ilenpto paboThl SABIAETCS BBHIOOP ONTUMAIBHOIO IYTH MapLIpyTHU3allMU MCIONIbB3Ys B
Ka4eCcTBE METPUKH MUHUMAJIBHYIO SHTPOIHIO.

beuta mocrpoeHa Marpulia METPHK JUISL  MapLIpyTH3aToOpoB, TIJe s KaXkIoro
MapipyTtu3aropa 3anaercs napamerp "x". [lo nannoit napamerpy B cpene MATLAB s kaxnoro
MapuUIpyTU3aTOpa pacCUYMTAIN BEPOATHOCTH 110 I'ayCCOBCKOMY pacipeienenuto (puc.l,a):

1 —a-w?

P(Xi) =a_\/ﬁe 202 (1)
rIe [ — MaTeMaTH4ecKoe OXKuAaHue (CpeiHee 3HA4YEeHUE), O — CPEeIHEKBAJPATHUECKOe
OTKJIOHEHHME, 0% — JUCIEPCHs, X - HapaMeTp MapIIpyTH3aTopa.

CroxaCTHYecKH TOIy4aeM BO3MOXKHBIE TPACKTOPUH, IS KaXIOW TPACKTOpPUU OBLIH

nen

HaiieHb! aucnepeus mo "X" u nHpopMaloHHas dHTponus o popmyie [llenHoHa:
— N
S(xl-) = —Xic1 p(x)log,p(x;) , 2)
rae N —KOJMYeCTBO MapUIPyTU3aTOPOB, P(X;) — BEPOSITHOCTh PEaIM3aIUH X;.
Bbu1 nocTpoeH rpadyuk 3aBUCUMOCTH SHTPOIUU Sp/Smax OT JUCIIEPCHHU G2 U1 BO3MOKHBIX
500 tpaextoputii (puc.1,0), n — HOMEp TPACKTOPHUIA.
1

0.547 2.673 2.809 y
P=(p;)=|4389 5.305 6.665 UE;OS
8.762 8.963 8.734 y
x 1071 @
OL L L L I
0.05 0.1 0.15 0.2 0.25 0.3 0.35 04
2
a) 0)

Pucynok 1. a) MmaTpuiia BepoaTHOCTEH; 0) 3aBUCUMOCTb SHTPOIHUH OT AUCIIEPCUU

Cy1iecTByeT IpyIina ONTHMATBHBIX TPASKTOPHIA, TSI KOTOPBIX Pa3IMUNe UX XapaKTePUCTHK
HesHaunTenbHbie. UMuTepBanmer  0.83<Sp<0.86, 0.53<Sp<0.54, 0.7<Sp<0.71 onTHMaIbHBIX
TPACKTOPUH YKa3aHHBI MTPUXOM. B 3THX HMHTepBaJiax IyTH MapIIPyTH3aTOPOB MOTYT OBITh
NpUOIKEHBI IPYT APYTY, TaK Kak 3HAUEHUS YHTPOIIHH OJMHAKOBEI.

CHOHUCOK UCIIONB30BaHHOMN JIUTCPATYpPhI:

1.Frederick Ducatelle, Gianni Di Caro and Luca Maria Gambardella, Ant Agents for Hybrid
Multipath Routing in Mobile Ad Hoc Networks // Technical Report No. IDSIA, - 2005.
2.Alejandro Ribeiro, Georgios. B. Giannakis and Zhi-Quan Luo Dept, Modelling and Optimization
of Stochastic Routing for Wireless Multihop Networks // Signals, Systems and Computers, 2006.
ACSSC '06. Fortieth Asilomar Conference on. - 2007. - p. 1748.
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TAJAKTHKAJIAPJBIH ®PAKTAJIJIBIK OJIIEMILIITT XKOHE CKEAJIMHT
KOPCETKIIII

AxnuszoBa A.K., Arumes A.T., on-®apadbu ateiaaars Kaz¥V, Anmarel K.
Froueimu sxerekmi: ¢.-m.F.1., mpodeccop XKanabdaes 3.K.

Kocmororust TYpFBICBIHAH SJIEMHIH KYPBUTBIMBI MEH ()OPMAChI Typaibl MOCENE TOJIBIFHIMCH
TYCIHIIpiIMETeH. OJeMHIH KYPBUIBIMBIHBIH CTAHIAPTTHI €MEC MOJICIbACPiHIH Oipi PpaKTanabIK
KOCMOJIOTHSIHBI YChIHAIBI. DpaKTaIbIK KOCMOJIOTHS - FaJlaMAaFbl MATCPUSHBIH TapaTybl ppaKTal
anropuTMiHe OaFbIHATBIHBIH HEMece FajlaMHBIH ©31 ¢pakran Ooiblll  TaOBLIATHIHIBIFBIH
momimeini [1,2]. OnemMHiH (QpakTaniblK TCOPUSCHIH T'aTaKTUKA KYPbUIBIMIAPBIHBIH HETi31H/e
3epTTey BIHFaWJbIpak Oosbin keneni. Cosr cebenti 013 rajJakTHKA KUBIHAAPBIHBIH (PaKTaIIBIK
OJIIIIEMILTITT MEH CKeUJIMHT KOPCETKIIIIH eCenTeMi3.

3epTTey 00BEKTICI peTiH/Ie rajakTHKAIapablH Kei3bUl biFbicyitap SDSS (Sloan Digital Sky
Survey) [3] xatanorsinan 2,4 - 10° ramakTukanap KOOpAMHATTaphl albIHAbL By MoniMerTep
OOMBIHIIIA TAJIAKTUKATIAPIBIH KbI3bUT bIFBICYBI 0<Z<1 apaibIFbIHJIa TAaHIAIIbL. [ aJaKTHKaIAPIbIH
KOOPAMHATTAPBIH cepanblK KYHEACH MAEKApTTBIK KOOpAMHATTAp JKYHEciHe TYpIeHipim,
Tapaiybl anblHIBL. Xaycaopd emeMIuTiria Joropagumaik MacmTadTa kaHama TY3Y/IiH €HKEI0
OYPBIIBIHBIH TAHTECIH €CENTeY apKbUIbl aHBIKTAIBIK JKOHE TaJaKTUKaIap KUBIHBIHBIH pauall
TapadybIHbIH (DpaKTaiAbIK OJIIEMAUIITIH TanThK. Xaycaopd eNmeMIiTiriH KoJiJaHa OTBIPHII
CKEHJIMHT KOPCETKIIIIH aHBIKTAJIBIK:

D = lim 129N ()

= , 1 ' ‘ ' ' ' -
5—0 log(1/ o) @) 8r ¢
e
% X
MyHIarel O - enuiey Macuradel, N(6) — @6 ’x’x
MacmTalObl, O - ysAmbIKTap caHbel, D - % 41 ,x'X
(bpaxTanIblK eImeMIUTIK, - x
2p % ol D =272
y = D - d. (2) 0 r){ K .

. o .. 0 0.5 1 1.5 2 2.5 3

By skepaeri y - ckednuHr KepceTkii, d - In 1/8

TOTIOJIOTUSJIBIK ©JIIIEMALTIK.
OMmEMOIUIIKTIH  CaHABIK  MOHI

D =2.7263 »oHe CKeMITUHT KOPCETKIIIiHIH

cauablk MoHI Y=0.7263 TeH OombL

1 — Cyper. ['anakTukanap TapamybIHbIH
(bpakTanIbIK OJIIEMILTIT.

ByJ1 KOCMOJTOTHSUTBIK TPUHITUITKE KAPChI KEME i, oaubuerTe kopceetinrenaeit [2] 15 —2500 Mk

apanbpIfblHIa OalKanaThlH TalaKTUKaNapIblH (GpakTanaslk emmemManri D = 22 — 29
apaJBIFBIH/IA, COHIBIKTAH OJ FAJTAMHBIH (DPAKTAIIBIK KYPBUIBICHIHBIH I 00J1a anabl.

Konpanwutran oneduerrep Tizimi:

1. Schaye J. et al. The EAGLE project: simulating the evolution and assembly of galaxies
and their environments //Monthly Notices of the Royal Astronomical Society. — 2014. —
T. 446. — Ne. 1. — C. 521-554.

2. bapermes 0. B., Teepukopmnu I1. @pakraneHas crpykrypa Beenennoit. Ouepk pa3BuTHs
kocmonoruu //Mocksa. — 2005.

3. Abolfathi B. et al. The fourteenth data release of the Sloan Digital Sky Survey //arXiv
preprint arXiv:1707.09322. — 2017.
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®OTONNPUEMHUK HA OCHOBE AMOP®HOI'O TUAPOI'EHU3UPOBAHHOI'O
KPEMHUA

AnmusipoBa K. XK., KasHY um. anp-®apadu, r.Anmarsl
Hayunslit pykoBoauTens K.¢.-M.H., goueHT: Manakos C.M.

AMOpOHBIN THAPOTCHU3UPOBAHHBIH KPEMHHMH B HACTOSIEE BpPEeMs HAXOTUT IIMPOKOE
IIPAKTUYECKOE IPUMEHeHue. FIMEHHO NaHHBIN NOIYIIPOBOJIHUK aKTUBHO MCIIOJIB3YIOT B Ka4€CTBE
Marepuaia Ui CO3IaHUs Pa3IMYHBIX MOJYIMPOBOIHUKOBBIX MPUOOPOB: COTHEYHBIX AJIEMEHTOB;
(GOTOaTYNKOB M YCTPOMCTB, (OPMUPYIOLUX H300pake€HHE; CBETOM3IYYAIOLUUX JAHOJO0B;
MOJICBBIX  TPAH3UCTOPOB, C HW30JUPOBAHHBIM 3aTBOPOM; OHWIOJSPHBIX TPAaH3UCTOPOB H
(OTOTPaH3UCTOPOB; B KauecTBe (POTONPOBOIHUKA B 3JIEKTPO(oTOrpaduu; 3aliuTHOIO OKPBITUS
AIIEMEHTOB MHTETPAJBHBIX CXEM U rerepornepexoansix (ortompeodpaszoparensix ¢ KIIJ 20,6%.
PaznuuHbple MeTOABI MOJYy4YEHMs] [JArOT BO3MOYKHOCTh IOJYYHUTh aMOp(HBIA KpeMHUHl ¢
TpeOyeMbIMu mapamerpamu [1].

Llenbro pabOTHI SABISETCS UCCIIEA0BAHUE METOA0B MOIYy4YeHUsS (POTOPUEMHUKOB Ha OCHOBE
aMOp(HOT0 THAPOTCHU3UPOBAHHOTO KPEMHHS U M3YYEHUE UX OCHOBHBIX XapaKTEPHCTHUK.

3, Albr

0,15 ]
o164
e 1
g1z 2

o.40-]
o
ops
ags
o

0,04

T T T T T T T T T HoHm

M ' =0 =0 =0 [=n1]) [=_u]
1-1TO-a-Si:H; 2—-Ni-a-Si:H ; 3— Au-a-Si:H
Pucynok 1. CniektpanbHble XapaKTepUCTUKH (POTOTPUEMHHUKOB.

HccnenoBaHue CHEKTPaJbHBIX XapaKTEPUCTHK TOHKOIUJICHOYHBIX (DOTONPUEMHHUKOB
M0Ka3aJo0, YTO C YBEJIMYEHHEM BBICOTHI MOTEHLUHUAIBHOIO Oapbepa MakCUMyM CIEKTpalbHOMN
qyBCTBUTEIBHOCTH CABUTaeTCs B ATMHHOBOJIHOBYIO 00JIaCTh.

BosnbsTamnepHblie XapakTepUCTUKH TOKA3aJIM, YTO 3aBUCUMOCTh Jlorapr@ma Toka KOPOTKOIO
3aMbIKaHMs OT HAIPSKEHUS X0JIOCTOTO X0/a [l OapbepHBIX CTPYKTYP SABJISIETCS JIMHEHHOI.

OHepreruyeckue  xapaktepuctuku  IIpogemoHcTpupoBanu, 4YTO  JUISL  JTAHHBIX
(oTONnPUEMHUKOB 3aBUCUMOCTb (POTOTOKA OT OcBelleHHocTH |, = f(e) JUHEIHA B AUana3oHe

ot 10 10 10* 1k B mpejenax MOrpeNIHOCTH 3aJaHKs BETHIHHBI OCBemEHHOCTH 8 — 10%.
CnHcok UCIOIb30BaHHON JIUTEPATYPBI:

1. AdanacweB B. II., TepykoB E. 1., lllepuenkoB A. A. TOHKOIUIEHOYHbIE COJHEUHBIE
arieMeHThI Ha ocHoBe KpeMHus. M.: M31a-Bo CITIOI'DTY «JIDTU», 2011. 168 c.
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KOCMOJIOTUSIJAFBI JUKUHC TEHJEYI

AwmanrensaueBa A.C., Aneit E., banra6aii /1. T'., on-®apabu ateiagare KazYV, Anmarsr K.
Fruteimu sxerexmni: KP ¥FA kopp-mymeci, ¢.-m.x.1, mpodeccop Yeunn JI.M.

bi3aiH oneMimi3 maiia 601FaH COTTEH OacTan KeHEeHIN KeJle )KaTKaHbl O, ain OyJ1 KEHEI0
XabOonaplH KEHErol TypiHJe OpbIH anFraH. KocMOJIOTHsIaFbl €H MaHBI3IbI MOceleNepaid Oipi —
YJIKEH KeJIeMJi 3aTTapAblH Haiga 0oiysl 00ibim TaObuiagbl. OChl TCOPUSIBIK MOJISTBIACPIIH
KenmIiirinig Herizi JxuHC TeHmeynepi Oosbin TaObutagepl. byn Mocene marblH OY3BUIBIC
TEOPHACHIHBIH HET131H]1€ T,

JI>KMHC TEOPUSICBIHBIH MaHBI3bI —OOJIIEKTI XKeKe OeiKkTepre 0eJeTiH KoHe maiia 6oFaH
OipTEKCI3AIKTEPAl TETICTEHTIH,TeK T'PAaBUTAIMSIIBIK TapPTHUIBICTBI €CKepy/ie OOJbIT TaObLIaIbI.
Coiikec TeHaeylep Kyheci TUAPOJAMHAMUKA TEHJCYIH KOHE IIEeKapalblK IIapTTapel Oap
HproTOHHBIH rpaBUTaUACHH KaMTHABL. HoTmkecinae JkuHe TeHaeynep Kyieci keneciaen Typre
ue [1]:

op .
—+d =0,
= +div(pu)

Zt_u+(u grad)u +£grad P+grad ¢ =0, (2)
Yo,

Ag=divgrad ¢ =47zGp.

3epTTeyiH opi KapaiFsl OaFbITH OapIIBIK MOHEP/II TOJIKBIH )Ka3bIKTHIKTAPBIHA a3y OOJIBII
tabbitanbl. Conpa (1) Tenaeyain memnrimi Oy3bUTbICKA YIIBIpMaraH MISIIIMIe Ka3bUIFaH TOJIKBIH
Ka3BIKTBIKTApBIH Oepe/ti.

KymbicteiH Makcatel Oonbin  JIXKMHC TeHAEyl Heri3iHAeri BUMM-OONIIEK peTiHae
KapacTBhIPBUIBII OTBIPFaH, OY3BUIBIC SBOJIIOLUSACHIHA FAPBIIITHIK IUIa3Ma KaJIBIHAAFl aJTFaIlKbI
0GapHOHIbI MATEPUSHBIH 9CEPiH 3epTTey OOJIBIIN Kee .

Wneannpl sxoHE peasiipl MOENIEP] YIIIIH BUMIT-Ta3 KyHeri OeicTalinoHapibIK TeHACYIep
YCBIHBUIJIBI;

yaKbITKa TOYeJ Il 19peke TYPIHET ra3iblH Kyl nmapamerpi;

KapaHfbl MaTePUSHBIH KYH MapaMeTpiHiH KYObUIMasbl OOJIYbIH JKOHE ajFaIlKbl FAPBIIITHIK
IUIa3MaHbIH OCEpIH E€CKEPEeTiH, BUMII-Ta3blHJa OY3bUIBICTApAbIH Maijga OoyyblHA cHUIIaTTama
Oepinai,

op TYpJl 1K1 3HEPTUs cunaTTamMalapblHAa 6CylH KOPCETETiH,0apuOH Ibl EMEC MaTepUSHbBIH
Oy3bUIBIC BOJIONMS TYpi TaObULABI. MbIcanbl, BUMN-0OJIIEKTIH KaJIbINTACy JAdyipiepi YIIiH

Lirmp ~107sec kaGbuigam, N = —1/2 (uneannpl BUMI-Tas) Tepbernic TeHaeyiH anabik [2]:
d’s
dt?

Typakchl3 SKMUTIKTI KapaHFbl MaTepHs OCHHJIALMACH () (t)=\7k-(t/t~)n/2 ==-t"?
Ypax KapaH Y THJIAL, DM = :

+Qp, 2 (1)5=0 )

Camansl TYCiHIKTEp/EH, (2) TEHIEYy ecmell aMIUIUTyAachl 0ap KapaHFbl MaTEpHsIHBIH €piKci3
TepOenicke ue OY3bUIbIC Ka3bIKThIFbIH CHUITATTaNIbI.

Konnaneuiran oneduerrep Tizimi:

1. Chung D.-Y. Galaxy Evolution by the Incompatibility between Dark Matter and Baryonic
Matter // IJAA, 2014, 4, 374-383.

2. D.S. Gorbunov, V.A. Rubakov. Introduction to Theory of Early Universe: Cosmological
Perturbations. Inflation Theory. Moscow, URSS, 2009, 465 p. (in Russian).
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OTE EPTE 9JIEM/IEI'T KAPAHI'bI MATEPUS

AwmanrensaueBa A.C., AGaumananoB M., TonkeiH A.,ans-®apabu ateianarsl Kaz¥'y, Aamarel K.
Fruteimu sxerexmni: KP ¥FA kopp-mymeci, ¢.-m.x.1, mpodeccop Yeunn JI.M.

Kapanrbl MaTepus—3JIEKTPOMArHUTTI TOJKBIH IIBIFAPMANTBIH OJIEMJIET1 3aT, COHBIKTaH
OHBI 3epTTEy 6T¢ KUBbIH. EpTe OneMae KapaHFbl MaTEepUSHBIH Oap OOJIYBIHBIH JOJIENi TeK KaHa
OJIApJIBIH OCEPIHEH Maiga OoJiFaH IpaBUTANMSIBIK 3P GeKTTUIepaiH Heri3inae kacanapl. CybIK
KapaHFbl MAaTEPUSHBIH HET131HE YIKEH KoeM/li OenmekTep ToH, Mbicaasl WIMP-6emntiek.

CoHnrbl Ke37i¢ KapaHFbl MATCPUSHBI TAJIAKTUKAIIBIK KJIACTEpPJIEp IICTIHC TapaaybIH 3epTTCY
KaKChl JaMy YcTiHze. bipak omap craTHkKanblK OyHAail TanoiapAblH YCHIHBICBIHIA HETI13IeNi.
JlereHMeH KeiiHIpeK rajlakTHKa1arbl KapaHFbl MATEPUSHBIH THIFBI3IBIFBl YaKBITKA TOYEIII 00JTYBI
MYMKIH Typajbl OHIap KalblnTaca 0acTarn, IeMeK KapaHFbl MaTepus TUHAMHKAIBIK KaCHETTEePTe
ue jen ecenrteii. [ 1] Makanana KapaHFbl MAaTEPHSHBIH CTAIIMOHAP EMEC MOJISII KypbUIFaH. bipak
OYJ1 J)KOHE OCBhIFaH YKCac KYMbICTap (OpMalbIi TYp/ie YaKbITKA TOYEIIi eKCeHIH KOPCETTi.

bizain Tocimimizae 613 OneMHIH GU3HKaIBIK KaCHeTTepiHe cyheneMis. benrini Oonranmai
OHBIH J1aMy OapbICBIH/IA, OeNTiii O6ip yaKbITTa OJEMHIH TeMIepaTypackl KYpT TOMEHIeN KeTKEH1
COHIIIA, MJIa3MaJIaFbl KapaHFbl MaTepus OOIIEKTePiHIH OpTalla YIIBII 6Ty YaKbIThl Xa0O0IaiKIHEH
achIll TYCKCH, KapaHFbl MATCPUSHBIH OOJIICKTepl TUIa3MaMEH TeNe-TeHIIK KYHICH IIBIFBIIL,
OapuOHJBIK 3aTTapMEH dcepiiecy KoibutFaH.OchiIaH KeiliH OapuOH/IbI 3aTThIH KapaHFbl MaTEepPHs
IBOJIIOIMSICHIHA TEK CBIPTKBI OCHHE TYpiHIE ocep €Tyl FaHa Kaijbl. [[ereHMeH OJleMHIH epTe
KE3CHJEpIHAe KapaHrbl MAaTCPHUSHBIH OOJIIEeKTepl FAPBITHIK IUIa3MaHbIH OeJIIeKTepiMeH
TEPMOJUHAMHUKAIBIK TENE-TCHIIKTe OOJIFaH.

Annpiver WIMP-0eniiektepiHeH TypaThlH OpTaHbl PEIATHBUCTTIK HMJCAN ra3 PETiHJE
KapacThIPalbIK,O0J MenneneeB-Knaneiipon Kyii TeHaeyiMeH cunartanaael.  WIMP-
OOJIIIIEKTEePIHIH ~ FAPBIIITHIK TUIa3MaHbIH OOJIMIEKTePIMEH TEPMOJMHAMMKAIBIK  TEIe-TEHIIK
kyurine Tp,, ~Tg, KybIKTay IIapThl 6ap aliMakka ue.

Conpbikran MenneneeB-Knanelipon TeHaeyl yiIiH Kyil TeHIeyl MbIHaall 0oabl:

Dpyy (t) = ETBM (t) - ti% (1)

HIpiHaiibl penaTUBTI ra3deH (yapTpapeisTHBTI IUIa3Ma) TONTHIpbUIFaH PpHIMaHHBIH
CTaHJAPTThI FAPBILITHIK MOJEINI YIIIH IIbIHAKBI Ta3 KYHiHIH mapaMeTpi TeMieparypa GyHKIHUICHI
CeKuIIl TypJie OepiireH 60J1ybl MYMKIH:

R 2 Imt
Wpy (TBM):; 1-v°Rya ?RTBM Tous (2)

T ik

am ~ 1 7% Ten.

Konpansuiran oneduerrep Tizimi:

1. Bertone G., Merritt D. Time-Dependent Models for Dark Matter at the Galactic Center // Phys.
Rev. D, 2005, 72, 103, 502.

2. Dolgov A.D. Thermodynamics and Kinetics of Elementary Particles in Cosmology // arXiv:

1302.v1 [astro-ph.CQO].
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BYJTTBIK TEXHOJIOT'UAJAPIAT'BI AKITAPATTBIK KAYIIICI3AIKTIH KAYIITH
BATAJIAY

AwmanrenauHa A.,On-®apabu ar. Kazak yITTBIK YHUBEPCUTETI, AJIMATHI K.
Foutbivu xerekmi: ¢.-M.F.K., ara okpITyIIsl manbaeBa A K.

Kenrteren toxipubenep OYITTHI TEXHOJOTHSIApAbl NailanaHylIbUIapAbIH — OpTYpII
JOpeXeeri KYIMSUTBUIBIK Typalbl aKnapaTThl CakTay >KOHE OHJIEY (DYHKIMACHIH JKy3ere
achIPaTBIHIBIFBIH KepceTin keneni [1-2]. Oneduerrepae xeprimikri ecereyim xyienep (LAN)
YIIiH KOJJIAQHBUIATBIH aBTOMATTAHIBIPBUIFAH IKYHEJEpIiH aKIapaTThIK Kayill-KaTepiH >KOHE
OCAJIBIKTAPBIH OaranayAblH op TYpJi omictepi Oenrimi. OnapiablH imIiHAETI €H TaHbBIMAIJaphl:
aKMapaTThIK KayilcCi3miK >KYHECiHIH capanTaMaliblK Oarajay oiici, Kell KPUTEpHilTK Oaraay
omicremeci, 6a3aiblK OCaJIBIK KOpCETKilIiHe HerizaenreH ofic.biz baiiec TociniHe HerizaenreH
aKIapaTThIK Kayilci3aikTi Oaranay o/ici apKbUIbI KayilCi3iKTiH KayIiH 3epTTeimis [2].

baiiec omici kenecimeld apTHIKIIBUIBIKTapFa We:l. MHIUACHTTIH BIKTUMAJIBIFBIH [APTTHI
OaranayblH ally MYMKIHJIT; 2. )KaHa JAepeKTep/IiH KelyiH Kajaraiay MYMKIHAIT; 3.aKnapaTThiH
Kayilci3airine ocep eTeTiH ¢akTopjap apachlHIAFbl TOYCNIAUTIKTI aHbIKTay; 4.0mapasiH
TYKBIPBIMIAPBIHBIH JIOTUKAJIBIK TYCIHAIpMEC], (U3UKAIBIK HHTEPIIPETAIHS XKOHE TPOOIeMaHbIH
MOHJIEp1 apaChIHIaFbl KATBIHAC KYPBLUIBIMBIH ©3TEpPTY.

baiiec oaiciHIH apTHIKIIBUIBIFBI KOJ KETIM/I1 aKlapaT CTaTUCTUKAIBIK TaHAAYAbIH OKUIIIT
TaJanTapblHA Cail KelMeyl MYMKiH, Oyl KONnTereH JOCTYPJi JKHUIIKTEp OMICTEepiH 3aHCHI3
naiimanany gerennai Oinmipeni. benrimi 6ip Y KayinTeH «OyiaT» KYHeciHIH —akmapar
peCypCTapbIHBIH KAYITICI3IIT JOPEKECIH aHBIKTay KaxeT: 1-1mi Tonm («A JIEHreil ») — KopraliFa
Kyienep; 2- mri ton («B geHreiti ») — xKorapbl Jopexeni Kayincizaik xyienep; 3- mi ton («C
JIEHTelii») — TOMEH JIOPEKeI Kayinci3 ik xKyuemnep.

«bynTy TyiiiHiHAeri Y TUITI Kayilm-KaTep 9CepiHiH JKajmbl CTaTUCTUKAChIHAH TYHiHHIH 50%
KopranraH, 30% >xorapsl xkoHe 20%-1 TOMeH neHreiine KopranraH 00schiH. OCBhl MaliMeTTep i
naiiana OTHIPHIN,TUIIOTE3/I1H aPUOPIIBl BIKTUMAIIBIFBIH aHBIKTAYBIMBI3Fa OOJa/IbI: P(6,)=05;
P(0,)=0,3; P(0;) =0,2. Kayinrin Oy1 Typid Tangay OapbIChiHIA 1-IIi TONTHIH KYIHAIBUIBIFEI
60%-np1, 2-mi Ton 80%, 3-mmi Ttom 15% oxuramapabl KamTamachld eredi. OchliaH MIapTTHI
BIKTUMAJJIBIKTBI LibiFapyra 6onanst: P(y,/60,) =0,6; P(y,/6,)=08; P(y,/6,)=015. 3eprTeinrex
JKOHE aHAJIOTThl Pecypcka KapacThIPbUIFAH THUIITIH Kayri TeHTeHl Oenrini pemik. [laOybuimbik

pecypcTa CaKTajdFaH aknapaT KYMHMsUIBLIBIFBI OY3bUIFaH KOK. Y1 €CKepe OTBIpHIN, Oip ponenjey
YILIH TUIOTE3/[1H allOCTEPUOPIIbI BIKTUMAJ/IBIFbIH €CENTEY:

P(y,/6.)P (6, P(y,/6.)P(y,/6.)P(6.
P(ellyl)z 3(y1 I) ( I) ,P(ellyl/yz): 3(y1 I) (y2 I) ( I)
Zizl P(y,/6,)P(8,) Zizl P(y,/6,)P(y,16,)P(6,)
I'mmoTe3 BIKTUManAbIFEI Oyn skarmaiina OGipneit. P(6,/y,/y,)=049;P0,/y,/y,)=051;

P(6;1y,/y,)=0.y, KOpCEeTKilliHEH albIHFAH HITHKEJIEPMEH CalbICTBIPFaHaa OipiHII KOHE

eKIHII THUIIOTe3ajlapFa CEHIMIUIIK TOMEHJIEel, ayl ekiHmrire-xorapeuiaabl. ConapikTan 0.51
BIKTUMAJIJIBIFBIMEH 3€pTTeiAreH TYHiHAI Y THOTI KaTepiHiH ocepiHe OalIaHbICTBI KOFaphI
JIEHTeIeT] KaylIrci3 ik IeHreii 6ap pecypcrap ToObIHA )KaTKbI3yFa 00J1aIbl.

CoHnpIKTaH OepiireH Kayirnci3gik KepCeTKIITepi MEH >KOFaly MaTpuiajapbl YIIiH
DKOHOMHKAIIBIK TEHTepIMIi CaKTaik J>KOHE aKMapaTThlH KYIMUSUTBUIBIFBIH  OHACH OTBIPHIIT
aKMapaTTHIK KayilCci3IiK ToyeKenIepiH OaphIHIIa a3alTyabl KAMTaMachl3 €Tell.

Konnanbuiran oneduerrep Tizimi:

1. bapanoB A.IT «MOXHO 71 3aIIUTUTH B «00JIaKe» KOHPUACHITHATBHYIO WH(POPMAIIHAIO?)
\\ Cucrems! Bbicokoii goctymHocTH, 2012. T. 8. Ne 2. C. 12-15.
2. N.A. 3ukparoB, C.B. OpneroBOnenka HH()OPMAIIMOHHOW OE30MACHOCTH B OOJAYHBIX
BBIUUCIICHUSIX Ha OCHOBe OaifecoBckoro moaxona // HayuHo-TeXHWYECKHH BECTHUK
WH(POPMAIMOHHBIX TEXHOJIOTUH, MEXaHUKH U onTHKH. - 2012, Ne 4 (80). — C.121-126.
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BBICOKOTOYHBIN CBUY TEHEPATOP HA OCHOBE ®AIIY JJI51 KU
JAUAITA3OHA

ApteikoB M.C. KazHY um. ans-®apadu, Mycun A.K., EHY um. JL.H.I'ymuneBa

Hacrosimiee BpemMss B CIHYTHUKOBOM TEJNEBHJICHMHM [UISl OTCICKUBAHUS CIIyTHUKA
ucnosb3yercs: BoicokoTouHble CBUY (cBepxBbICOKME 4acTOThl) reHepatopsl KU auamazoHa Ha
ocHoBe DAITY. Ha ocHOBe 3TOro MeToJla MOXXHO T'€HEPHPOBATh B JIAOOPATOPHBIX YCIOBUSIX
BbicokOTOUHBbIe CBY curnainet g0 18 ['T.

YcTpoiicTBa COCTOUT U3 CIEAYIOMUX 0J10K0B: rerepoanH, GAITY, ycunutenbHbId KacKas.

['eTeponuH BbIpabaThIBaeT CUTHAN CTAOMIBLHOM YacTOTHI B AMana3zone ot 87 10 95 MI'n s
npumenenus B Ku-nuamazoHe, 4ToObl MOKPBITH BECh JAMANA30H Mepefauyd CUTHAJIOB «BHU3M.
YacroTa rerepoAuHa MepeAaTyuka BBICTABIISIETCS POBHO B 128 pa3 HMKe 4acTOTHI Iepenaydu
MOJIE3HBIX CUTHANOB. /[M3ailH reTepoiHa OCHOBBIBAETCSl HA KBApLIEBOM pEe30HATOpE. YTOJ cpesa
BBIOMpAETCsl TAKUM 00pa3oM, 4TOObI 00ECIeYnTh MUHIUMAIbHOE OTKJIOHEHHE YacTOTHI BO BCEM
TemrneparypHoM auamnasone. Jlocturaemas crabmibHOCTh uacToThl +10 ppm. Koppekuus
HAIPSDKEHUS OCYILECTBIISAETCS LENbIO-TEPMUCTOPOM U BbIIAETCSl HA TEHEPATOP YEpPE3 BapaKkTop.

HcxonHplil CUTHAJ, CreHEPUPOBAHHBIM TreTepoarHoM, mockuiaeTcs Ha DAIIY (dazoBas
ABTOIOJICTPOMKA YacTOTHI), KOTOPBI paboTaeT Kak YMHOXXHTENb YacTOThl. Takoi cmoco®
YMHOXEHHUS YacTOThl HaMHOTO 3(QexTuBHEe, 4eM OObIYHOE YMHOXXEHHE M (QUIbTpanus,
nockoJbKy Ipu yMHOkeHUH DAY cHuxkaercs sHepronoTpediieHne, Macca, yrpouaeTcs Au3ainH
U METO/]I MOACTPOrKH. YrpouieHHas 6mok-cxema OAITY nokazana Ha pucynke 1. Jlannas cxema
SBIIsIeTCS HanboJee MoAXOo e s paboThl Ha HU3KKX YacToTax. OCHOBHOE €€ JOCTOWHCTBO B
Hamunuuu CBY nenurtens (mpelBapUTEeNbHOTO JEIUTENS YaCTOThI), KOTOPBIM CIOCOOEH paboTaTh
¢ yacroramu 70 18 I'Tn. B Ku-nnamasone BbIXOIHOW CUTHANI TEHEPUPYETCS] MUKPOTIOIOCKOBBIM
TUDIIEKTPUYECKUM PE30HATOpoM, ymnpaBisieMbiM HampsbkeHueM (VCDRO), paborarommm kak
II0JIEBOI TPAH3UCTOP CpeIHEN MOIIHOCTH, KOTOPbIM BbAaeT mitoc 10 n1bm BbIxoaHOrO curHaa.
Huzkuii ¢pa3oBslii ITyM rapaHTUPYETCSI BBICOKOM TOOPOTHOCTHIO AMAIEKTPUUECKOTO PE30HATOPA,
KOTOpBIA TaK)Ke 3aJjaeT 4yacTOTy pe30HaHca Lienu. BapakTtop, BCTPOEHHBIM B pe30HATOp, IaeT
BO3MOKHOCTh U3MEHSTh BBIXOJHYIO YaCTOTY ITyTEM M3MEHEHUs YIPABIISIONIETO HAMPSIKEHUS.

YM DOUILTP BY BbIxoa
-»@ D»Q‘—’_‘, | veoR (|
t }

- |y | wm| .y (qm| g | <=

Pucynok 1. Ynpomennas 6mok-cxema GAITY

YpoBEHb BBIXOAHOIO CHTHajla ¢ KOHTypHOro ycwiurens matoc 10 nbm. Llens ycuiienus
oOecnieunBaeT Ha BbIxoje curHai ¢ ypoBHeM 30 abm. Cekuusi ycuiaeHHs] COCTOMT U3 YEThIPEX
IIOCJIEIOBATEIbHBIX CAMOCTOSTENBHBIX KaCKaJ0B YCUICHUS.

Cnucok MCHOIb30BaHHON JIUTEPATYPBHI:

1. MeunbmnkoB B.A., OCHOBBI NOCTPOEHUS U SKCILTyaTalluhd KOCMUYECKOW CUCTEMBI CBSI3U
n Bemauusa — Mocksa, 2005 T.

2. Xan M. Paban, Ananta Yannpakacan, bopusoxx Hukomnwd. [{udpoBeie HHTErpaIbHBIC
cxeMbl. Meroionorus nmpoektupoBanus — M.: Bunbsamc, 2007.
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PASPABOTKA OIITUYECKOT'O IEMYJBbTHIIVIEKCOPA C MOJOBBIM
YIINIOTHEHUEM

AcrtembOexoBa J[.A. Tyrkymes I'., KasHY um. Anp-®apadu, r. AamaTsl
Hayunslii pykoBonutens: CBan6aes E.A.

AKTyallbHOCTBIO JAHHOH pPabOTHI SBIIsIETCS pa3paboTKa KOHCTPYKIMH M TEXHOJOTHU
CO3IaHUSI JEMYJIbTUILJICKCOPOB Ha BHJAMMYIO OOJACTh CHEKTpa AJIs YBEIHUYEHHUS IMPOITYCKHOM
CIIOCOOHOCTH MOJIMMEPHBIX ONTOBOJIOKOHHBIX ceTeld[ 1 ]. B HacTosiee BpeMst JeMyIbTUILIEKCOPbI
HAUYMHAIOT aKTUBHO MPUMEHSTH JJIsl OCTPOCHUS JIOKAIbHBIX CUCTEM IMepeaayu UHpopMaliu, a
TAaKXKe B anmapaType pasIMdHOrO poja TOABIKHBIX 00BekToB[2]. B Takmx cucremax
MPUMEHSIIOTCS IEMYJIbTUIUIEKCOPBI € YIUIOTHEHUEM T10 JAJIMHAM BOJH [3].

B nanHoii paboTe OBUT CIPOEKTUPOBAH AEMYJIBTHILICKCOP B BHUAE JIUIMIICOMIA M3
MIPO3PAYHOro IJIACTUKA JJISi MOJIOBOTO pa3jieieHust 16 onTuyeckux KaHaIOB B BUIMMOI o0nactu
cnekrpa. IlpoBeneno 3D wmonenwpoBanue padoThl jaeMmynbTHIUIEKcOpa B cpeae Comsol
multiphysic. B paboTe 6b11H MpeioKeHbl ClIoco0bl MUHUMHU3ALUU [TEPEKPHITHH OMTUYECKUX MO/T

N MUHUMU3ALUA ONTUYCCKUX ITOTCPbD.

/7

Pucynox 1. 3D Mozesnb 3/UIMIICOUIaTBLHOTO AEMYJIbTUILIIEKCOpa

A\

Teopernueckass M IpaKkTU4YECKass 3HAYMMOCTb HCCIEHOBAaHUSA COCTOMT B TOM, 4YTO
pe3ynbTaThl  IPOBEIECHHOIO  HUCCIECNOBAHMS  IIO3BOJIAIOT  HCIIONB30BaTh  IIPEIIIOKECHHBIE
MEPONPUATHS JUIsi MHOTOKAaHAJIBHOM Iepefayd MH(OpMalMU MO ONTHUYECKUM BOJHOBOJAM B
BHUJIMMOM JHala30He CIEKTpa.

CHnmcok UCIOJIb30BaHHOM JTUTEPaTYpPhI:

1. Richardson D. J. Space Division Multiplexing in Optical Fibers. Nature Photonics / D. J.
Richardson, J. M. Fini, L. E. Nelson. — 2013. -V 7. — 354-362 p.

2. Li A. Reception of Mode and Polarization Multiplexed 107-Gb/s CO-OFDM Signal over a Two-
Mode Fiber / Li A., Amin A. Al, Chen X., Shieh W. // Optical Fiber Communication Conference.
— OSA Technical Digest (CD) (Optical Society of America, 2012), paper PDPBS.
3.B.11.bepukamBimm., H.T.Kmounnk., K.H.Kocrenko., M.A.SkoBneB. HWHrerpaibHo-
ONTHUYECKHE BOJIHOBOJHBIC AucCHepcHoHHbIe »dieMeHThl s BOJIC // TexHomorus wu
KOHCTPYUpPOBaHME B 3JIeKTpoHHOM anmaparype.- 2005. -Bpin.2.,—C.10-16.
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Cl CAM KYJABI3BIHBIH ®OTOMETPUSAJIBIK 3EPTTEYJIEPI

Atamypart A.b., on-®apabu areinarsl Kaz¥yY, AnMatsl K.
Foimeivu sxerexmri: ¢-m.r.k. Kyparos K.C.

by xymbicta sxoraprel OypeinThiK eamemaeri CI Cam B(e) skys1apI3bIHBIH €K1 COyIIeTiK
WH(PAKBI3BUT ONTUKAJIBIK TEJIECKON aPKBUIHI )KacalblHFaH €H aJFallKbl OaKbUIayJIap KeTipiiareH.
CI Cam >xakbiH nH(ppakb3pu1 quana3zonsiHga H xkone K criektpan bl ChI3bIKTapbIHA KacaTbIHFAH
Oakputaynapbel kentipiired. by TonkeH y3eHABIKTap CI Cam-1apl KOPIIAWTHIH IIaH TO3aHHBIH
©JIIIIEMi MCH T'€OMETPHSCHIH 3epPTTeyre bIHFaibI [1].

Cl Cam (MWC 84, IRAS 04156-5552 ) 1998 kbL1Fbl paaHOTONKbIHHAH PEHTTEH TOJIKBIH
Y3bIH/IBIK apaChIH/IaFbl KyaTThl )KapKbUIBIMEH TaHbIMall 60s1FaH B(e)- »Kyiabi3 00k TaObLIaabl.

CI Cam sHeprusicbIHBIH (POTOMETPIIIK JKOHE CIIEKTPAIIbI Tapaly MOAEIIH TYPFbI3Y YIIiH,
naigananbeUIFad GoToMeTpHsIIBIK OakplIayap, Muuuran Japtmypt -M/IM oGcepBaTopusichiHia
2004-2005 >xputel xoHe Tsub-lllane oOcepBatopusceiHga 2015-2016 >kpUIbl KYpri3ijareH
OaxpUIayIapIbH MaiMeTTepl Koutanbuiasl. M/IM obcepBaTopusichiHIa (POTOMETPUSHBI OIIIICY
2,4 merpaik XwitHep TeneckonbiMeH UBVRIJHK crekrpanabr xonakrapeiaga 2004 >KbUTIBIH
Kapama-xentokca [2], 2005 >xpuinblH >kentokcaH aiibiHga [3]  kyprisimren. UBVRI
momimerrepi MDM 8K2 kamepacbiHblH kemeriMeH anbiarad, an JHK-ga Oakeimay TIFKAM
HH(PaKBI3bLUT KaMEPAChl ApKBUIBI KYpri3iired. ToeMeH e emieynep KeaTipiirex.

Data U B \Y R I J H K
2004Nov27 12.13 12.41 11.77 10.70
2004Decl 9.09 7.90 5.08 4.44
2005Decl7 7.01 5.64 4.35
2015Dec 27 12.33 11.66 10.44
2016Janl6 12.36 12.33 10.23
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1 — cyper. Cl Cam H KYIUIBI3BIHBIH SHEPIHS

CHEKTPIHIH Tapalybl

XKorapsigarel 1-cyperte y3ik cbizbikTapmen 2004-2005 KbUlFbl mapamMeTpiiep, aji Kai
cei3bikTapMer  2015-2016 xbutFbl anblHFaH napamerpiepai kepcetiired. Ocbrian Cl Cam
KYJITBI3BIHBIH JKAJIFbI3 KOMITOHEHTTEH TYPATBIHBI, JKOFAPFBI alfHATY )KbUTIaMIBIFbIHA He 00IMAayhI
MYMKIH €KeHi KopiHel.

Konnanbuiran oneduerrep Tizimi:
1. N.D. Thureau, J.D. Monnier, W.A. Traub, R. Millan -Gabet, Astron.Soc. (2009)
2. Monnier J. D., Traub W. A., Schloerb F. P., et al.,2004, ApJ, 602, L57
3. Pedretti E., Traub W. A., Monnier J. D., Millan-Gabet R., Appl. Opt., 44, 5173.
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BIPMOJIAJIBI TAJINIBIKTHI-ONTUKAJIBIK BAMJTAHBIC )KEJICIHIH OTKI3Y
KABUIETTUIII'ITH APTTBIPY

ooxairanmap A.T., Cetiten H.ILI., TypranoB A.A., on-®apabu ateiaaarsl Kaz¥Vy, Anmaresl K.
Frutbimu sxetexmri: PhD CaiimOeroB A K.

Kazipri Tanma nameiran esjaepae OailflaHbIC TOPANTApPBIHBIH OapiblK OeiMInenepinie
TaJIBIKTBI-ONTUKAIBIK Oaimanbic kemici (TOBXK) kexinen kommausutaasl [1-3]. Ocel Typrbiga
TaJIIBIKTHI-ONTUKAIBIK OallIaHbIC )KEIICIHIH 6TKI3Y KaOUIeTiH apTThIpy Maceeci OipiHII OpeIHIA
TYP.

Byn ke3re geiliH KOJNAAHBUIBIN KEJITEH >KOHE KOJJAAHBUIBIN JKYPTe€H MBIC CHIMIAPIBIH
Heri3iHaeri kaOenapJAep/ieH TypaTbiH OaiylaHbIc JkyHesnepiMeH canbicThipranaa TOBX-HiH
MBIHAJIall apTHIKIIBUIBIKTAPBI: Olp TaIMIBIKTHI-ONTHKAIBIK TPAaKT OOWBIHINA KAXKETTI CaHJIAFbl
KaHAJIap YHUBIMIACTBIPYFa MYMKIHIK OCpeTiHACH OTKI3Y >KOJAFbIHBIH KEeH 0OJybl; aOOHECHTKE
tesneoH OaillaHBICBIMEH KaTap, Ke3 KeJIreH OailylaHbIC KbI3METIH KOpPCeTy MYMKIHAITIHIH O0IybI
(temuaunmap, Tenedakc, KEH HKONAKThl paauoxadap/pl,TEIEMaTUKAIBIK JKOHE CYpPAaHBIC
KBI3METI,)KapHaMa, )KePTUTIKTI OaiyaHbIic, T.0. KbI3BMETTEP/Ai KOPCETY); MBICTBIH aWTapIIbIKTai
YHEMJIeTyi JKOHE TaJIIbIKThI-onTHKAIBIK Kabenb (TOK) KYHBIHBIH MOTEHIHANABIK TOMEH O0JYbI
xoHe T.0. CompmpikraH Kazipri yakeirra TOBX THOTI TaJIIBIKTBHI-ONTHUKAIBIK OTKI3TIIITI
nmavjajlaHrad THIMII.

bipmogansr tanmmisik (SMF-Single Mode Fiber) e3ekieci ete xkiHimke-guamerpi 10 Mkm
HEMece OJaH Ja Killl ONTHKalblK TalmblK. OHBI ©Te albIiC KaIbIKTBIKTapra >KOFapbl
KBUIAAMJIBIKIICH CHTHAJIAP Tapary YIIiH KOJIaHabl. O3eKIIeHIH TuaMeTpi Killi, COHABIKTaH
JKapBIK coyJeci e3eKile OeTIHEH ©Te CHUPEK IarbLIajibl, HOTHXKECIHAE auchepcus a3 Oomaibl.
BipMoaansl TaNMIBIKTHIH ©TKI3Y KabineTi mamamen 5 ['0ut/c Kypaiiabl.

bipMonmanbl TaNIBIKTHI-ONTUKAIBIK OaillaHbIC JKETICIHIH OTKi3y KaOUIeTiH apTThIpy
omicrepin xacayma OptSim xone MathCad nporpammanay Tinaepi KOJIaHBULIBL.

TanmpIKTHI Ky#ieneri ONTUKaIbIK Kabeabaeri CUTHANIAPAbIH COHYI KYIMIEUTKINICI3 KOHE
apajiblK PEereHepaToOpPChl3 CHTHAINIAPABI MaKCHMaJIbl KANIBIKTHIKKA TapaTyabl aHBIKTANTHIH
Heri3ri (akrop 60N TabbLIa bl CUTHATIAAPABIH COHY1 XKAPBIKTACBHIFBIIITAP bl KaOebre )KUHay
OapbICBIHA Taiia OOJIAaTBIH KOCHIMINIA S>KOFATyJlap JKOHE OKIIAYJIaHFaH TYyPachI3BIKTHI
YKAPBIKTACBIFBIIITAP/IA ©3/11K KyaT KOFallyJIapblHa HET13eNTeH.

Ocel  Typrbiia  OipMOAQIBI  TAJIIBIKTHI-ONTHKAIBIK ~ Kabelb OOWBIMEH  TOJIKBIH
y3bIHAbIKTapbl 0,85MkM, 1,33MkM, 1,55MKkM OonaThiH quamna3oHja coyne kibepyni OaiKaabIK.
Koceimima sxoranmynap MeH ©3/1K KyaT KOFalyJlapbhlH ColKec opMyraiap HETi31HJe €CenTeaiK.
Hotwxecinne, OepineTiH CoyJaeHIH TOJKbIH  Y3BIHIBIFBI apTaThlH 00Jica, CUTHAll COHyl e
COMKECIHIIIE KEMUTIHIHE KO31Mi3 KETTI.

TanmpIKTHI-ONTUKATBIK Ka0elnb apKbUIbl aKMapaTThl aiblC KAIIBIKTHIKTapFa KOFapbl
JKBUITAMIBIKIICH €11 KeEPrici3 Ki0epy TeleKOMMYHUKAIUAIAFbl 0acThl MacesenepaiH Oipi. by
MOCeJIeHI IIeNTy YIIiH KabenbAeri CUTHaIl TapalybIHbIH COHYIH, TUCTIEPCUSICHIH, IIBIFBIHBIH a3alTy
XKoHe 0acKa mapameTpiiepi OOUBIHIIIA eCenTeyep KYpri3iii.

Konpanwuiran oneduerrep Ti3imi:

1. Barnoski M. (ed.). Fundamentals of optical fiber communications. — Elsevier, 2012.

2. Zhu B. et al. Seven-core multicore fiber transmissions for passive optical network //Optics
Express. —2010. - T. 18. — Ne. 11. - C. 11117-11122.

3. Prilepsky J. E. etal. Nonlinear inverse synthesis and eigenvalue division multiplexing in optical
fiber channels //Physical review letters. — 2014. — T. 113. — Ne. 1. — C. 013901.
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ONPEJEJIEHUE NMEPHOJIA BUHAPHOM CUCTEMbI IEPEMEHHOMN MACCHI

Bbypnu6aii P. K., KasHY um. Anp-®apabdu, r. AnMaTsl
Hayunblii pykoBoauTens: K.¢.M-H MaitnbioaeB A. T

B TecHBIX NIBOWHBIX 3BE3JHBIX CHUCTEMaX C JAMCCUINANUEN WM OOMEHOM BEIIECTBOM
NPUCYTCTBYIOT Pa3IMUHbIC (PAKTOPBI, Pa3HBIM 00pa3oM BIIUSIOIIUE HA UX dBoitoruo [1] . [Tpuuem
pe3yJbTaTOM TAaKOTO BO3JCHCTBUS MOTYT OBITh KakK 5BOJIOLUS 3JIEMEHTOB OpPOUTHI U €e
OpUEHTAIMM B TIPOCTPAHCTBE, TaK M MW3MEHEHHE IEepPHOAAa OTHOCUTEIILHOTO OOpaIIeHUs
KOMITOHEHTOB cucTembl [2,3]. Kak wu3BecTHO, oOliee pelieHue ypaBHEHUs [IojbacHa-
Meriepckoro, ONMCHIBAIOLIETO ABM)KEHHUE JIBYX T€JI INEPEMEHHOM Macchl NOJ JEHCTBUEM CHII
TATOTEHUS JJIsl IPOU3BOJILHOTO 3aKOHA U3MEHEHUs Mace, 10 CHX IOp He HailneHo. B cBs3u ¢ aTum
B HEOECHOM MEXAaHMKE TEJ IEPEMEHHBIX MACC MOJIYYHI PaCIPOCTPAHEHUE METOJ UCCIIEIOBaHUS
Ha 0a3e MOJENbHBIX HMHTETPUPYEMBbIX 3a/7ay, IOJYy4aeMbIX U3 HCXOJIHOTO ypaBHEHUS
npubaBiaeHUEM MajblX ciil. OHO U3 TaKUX MOJENBHBIX JBUKEHUU, IPEIJIOKEHHOE BIIEPBBIEC B
pabote [4], - nmBWKEHHE MO KBa3HMKOHMYECKOMY CEUYCHHIO, MEPHOIUYECKOE 0 HCTHHHOM
AHOMAJIMM, B OTJIMYME OT JPYTUX MOJENbHBIX 3a/Jay, UMEET B CBOEM allapaTre I[OHATUE
OCKYJUPYIOIIEro OpOUTAIbHOTO NiepuoAa. B HacTosmieil pabote craButcs 3aaaya UCCaeI0BaHUS
BIIMSIHUSL OTHOTO U3 (DaKTOPOB, MPUCYTCTBYIOIINX B PEAIbHBIX OMHAPHBIX 3BE3THBIX CHCTEMAX, —
MEPEMEHHOCTH MacChl LIEHTPAIbHOTO KOMITOHEHTa ¢ OOJbIIeH Maccoii, - Ha BEKOBOE MU3MEHEHHE
nepuoaa CUCTEMbl CO BTOPUYHBIM KOMIIOHEHTOM CO 3HAUMTEIbHO MEHbBIIEW Maccoil, Ha Oasze
BBIIICYTIOMAHYTONH MOJENBHOM 3a7]aui METOJIOM TeOpHH Bo3MylleHui. [lonydyeHHOe BhIpakeHue
JUISL OCKYJIMPYIOLLIEr0 OpOUTAILHOTO NEPHO/Ia HECTALlMOHAPHON OMHAPHOIN CHCTEMBI

T=dna[ 1 +a(t-to)]ao¥2/mo?, )

IJie 0 — MMOCTOSIHHASI BEJIMYMHA, 3aBHUCAIIAS OT TeMIa M3MEHEHHUSI MacChl, dy — HA4aJIbHOE
3HaYeHue OO0JIBIION MOTyocH OpOUTHI, Mo= GMy, - MO3BOJISET PACCUUTHIBATH BEJIMYMHY U3MEHEHHUS
nepuoja HecTallMOHapHOW OMHApHOW CUCTEMBI 3a 3aJaHHbIN MPOMEXYTOK BpeMeHH. [lokasaHo,
4TO B MEPBOM NPUOIMIKEHHUH OCHOBHYIO POJIb B «BEKOBOM» U3MEHEHUU OPOMTAIBHOIO MEpHoia
UTpaeT TMEPEMEHHOCTh MAacChl TJIABHOTO KOMIIOHEHTAa CHCTEMBI, a HE KBa3WyIlpyras CHia,
OPUCYTCTBYIOLIas B MOJAETbHOM 3amade. Ilpu u3MeHeHMH Macchl 1O TEPBOMY 3aKOHY
Mermmepckoro M(t) = mo/(a+ft), s mapaMeTpoB THIMMUYHBIX TECHBIX JBOWHBIX 3BE3/HBIX CHCTEM
o= 40Ro, Mo= 10Mo, AM = 10° my/rog, Ro= 10 Ro, rae Mo =2%1033 1, Ro=7%1010 ¢m ¢
TEMIaMU TIOTepU Macc Topsanka 10 ° CONHEYHBIX Macc B TOA M B TPHOMIKEHHH KPYTOBBIX
CHHMPAIbHBIX OPOUT BeTMUMHA U3MEHEHHUs ITepHoia cucTeMbl 3a ro coctaBuina AT =1.5 c/rog, uto
HAXOJUTCS B MpeJeNiax, JOCTYITHBIX U3MEPEHHUSIM.

CrucoK UCTIOIh30BAHHON JTUTEPATYPHI:
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I'AJTAKTUKAJIAP )KUBIHJIAPBIHBIH HOPMAJIAHFAH NTH®OPMALUAJIBIK
SHTPOIIUACHI

Hanuspkpizel ., Arumes A.T., on-®apabu ateinaars Kaz¥Y, Anmarsl K.
Feutbivu sxerekmi: ¢.-m.F.11., ipodeccop XKanabaes 3.2K.

Conrbl 3epTTeynep OOibIHIIA ONEeMHIH ipi MacmTaOThl KYpBUIBIMIAPBIHBIH Oap eKeHi
aHbIKTaIAb! [ 1]. MyHaai ipi MaciTaObThl KYPBUIBIMAAPIBIH Haiiaa 0071ybl OJIEMHIH 63KaybIMIIbIK
KAaCHETiHIH HOTMXKeci OOoNybl MYMKiH. ©O3KaybIMabl Oackamia Typae OEHCHI3BIK, AIIbIKTHIK
mapTTapbl OPBIHIAIFAH KE3/eT1 PETTUTIKTIH XaoCTaH naia 00ysl fen aiTyra 6omaapl. XaoCThIH
CaHJIIBIK CHIIaTTamMachl peTiHae KkeOiHece WHMOPMAIMUIBIK SHTPONUS MeEH (PaKTaIIbIK
OJIIIEMIUTIKT] KOJIIaHa Ibl. [pi MacmTaOThl KYPBUIBIMIAPABIH KacCHETTePl (PpaKTaIIBIK TYPFbIIaH
KapacTeIpbuTFaH [2]. ByJl jKYMBICTBIH MakKcaTbl KYpPBUIBIMAAPABIH KACHETTEPIH SHTPOMHSIIBIK
TYPFBIIaH KapacThIpy.

3eprrey YIIiH [llennon

SHTPOIHUSCHIH AaHBIKTANMBI3: 0.9

S=-XLPInp, @O T T T T ]

. 207 AR

MYHZaFbI, Pi — | — yAIIBIKTA raNakTUKAHBIH =~ o . "
Galikany — BIKTUMAIAbUIBIFBL ~ 3eprrey “o6p ,°
obowekrici periame SDSS kartamoreiHaH i
QIBIHFAH  TAJIAKTUKAJIAPABIH  KBI3BLI 0.5
BIFBICYJIAPBI TypaJIbl MOJTIMETTEP 0.4
Komganbuiael [3]. Bys KyMBICTa KBI3BLI 0 10 20 30 40 50
BIFBICYJIAPBI 0+1z apaubirblHIA 1/§
oomatein 2,4 10° ramakTukamap TaHman Cyper 1. SDSS kaTanorsiHbIH MaJIiMETTEP1
anpHABl. Ommey macmrader o 1:2-1:50. OOMBIHILA abIHFAH IaJaKTUKAIAP/IbIH OJIIEY
COHFBI HOTHDKE pETiHAE HOpPMallaHFaH MacmTaObIHA TOYEIIII SHTPOIHSICHI

SHTPOIUSL  AJIBIH/IBI. Hopwmananran

SHTPOITHSI OAPIIBIK YSIIBIKTAp SHTpOnHsIChH In(1/8) mamaceina 661y apKbUTbl TAOBLIA/IBL. .
OJIEMHIH aca 1pi KYPbUIBIMBIHBIH CHUTIAThI SHTPOMUSIIBIK 9/ICTIeH TaiaaHabl. Kentipiiaren

O0O0BEKTUIEP/IIH KONTereH KYphUIbIMABUIBIK KYpETIiriHe KapaMacTaH, CHHEPreTHKa TYPFhICBIHAH

OJIapIbIH JKalbuTamMa opTak Kacueti — XKanabaes 3.K. sxymbIcTapbiHia [4] €HTI3UINEeH 63KaybIM

KpHiiTepuiepine coiikec Oaiikanaabl. SIFHN, HOpMaianFaH HHGopManusHbeIH MaHI1 |1 = 0,567 xoHe

sHTponusiHBIH, MoHI |2 = 0,806. CoHblMeH Karap eimiey MacmrTadbl KilmpeireH caibiH

UH(OPMALIUSHBIH 6CYl KOHE 63KaybIM SHTPOIUSAFa YMTBUTYbI OaiiKanaibl.
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READOUT ELECTRONICS OF DETECTING SYSTEM BASED ON SILICON STRIP
DETECTORS

N.M. Japashov, N. B. Kuttybay, M. K. Nurgaliyev, al-Farabi Kazakh national university
Scientific supervisor: A.K.Saymbetov

Silicon detectors are intensively developed for space, medical and biological research and
for research in atomic physics. Compared to other similar detectors, silicon detectors have the
following advantages: high energy resolution; linearity of signals over a wide range of energies
for particles of different types; lack of sensitivity to magnetic fields; stability and small overall
dimensions [1]. Currently, the production of detection systems based on silicon detectors is widely
developed. Despite the fact that such systems were invented and put into operation for a long time,
the versatility of using different types of silicon detectors makes them relevant for development
and research.

For the successful operation of detection systems, it is very important to construct suitable
electronics, since detection of signals using silicon strip detectors is complex. This issue appears
due to the following characteristics of the detectors:

* Small multichannel signals, which tampers intelligent electronics for signal detection (high gain
and noise suppression)
* Leakage current (DC)

There are many research dedicated to electronic parts of multichannel silicon detectors [2-
3]. Analyzing the results of these studies, it was considered that the one of the most important
parts of the system is a filter which extracts detector's output signal. To satisfy our detectors
requirements we come up with new approach in building system's electronic circuit.

In this work band pass filter consists of resistors and capacitors forming a differentiator
(CR) followed by an integrator (RC) was considered. The band pass filter can be obtained from a
combination of the intrinsic low-pass characteristic of the charge sensitive amplifier and the use
of passive first order differentiators to a satisfactorily time constant of T= 5kQ - 330pF = 1650 ns.
The shaper also amplifies the signal 8.6 times in each operational amplifier of integrated circuit
and outputs an amplitude level that can be used as input for the analogue to- digital converter. This
analogue to- digital converter consists of a fast comparator from analog devices that has 4 ns
propagation delay and that can operate about 12.5 Mhz. The voltage reference required at the input
of the comparator was set with a variable resistive voltage divider.

To conclude, we have designed a prototype of electronic circuit connected to a silicon strip
detector. As we were interested in high speed counting, i.e. not in energy measurements, we have
designed a high-bandwidth circuit at the expense of electronic noise. The electric charge generated
by the impact of individual electrons was amplified, shaped and digitized with electronic circuit
operating at a frequency of 12.5 MHz.

References:

1. Lechner, Peter, et al. "Silicon drift detectors for high resolution room temperature X-ray
spectroscopy.” Nuclear Instruments and Methods in Physics Research Section A: Accelerators,
Spectrometers, Detectors and Associated Equipment 377.2-3 (1996): 346-351.

2. Gontard, Lionel C., et al. "Detecting single-electron events in TEM using low-cost
electronics and a silicon strip sensor.” Microscopy 63.2 (2014): 119-130.
3. Alonso, Oscar, Eva Vilella, and Angel Diéguez. "Readout electronics for the silicon micro-

strip detector of the ILD concept.” Nuclear and particle physics proceedings 273 (2016): 2548-
2550.
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OUTPUT SIGNAL CHARACTERISTICS OF SILICON STRIP DETECTORS

N.M.Japashov, Ye. Tulkibaiuly, al-Farabi Kazakh national university
Scientific supervisor: A.K.Saymbetov

Development of semiconductor material engineering has opened broad opportunities in
development of imaging systems. The most common technology used for imaging cameras is based
on charge-coupled devices. There are several technologies suitable for the design of direct
detectors that can be readily applied to X ray detecting systems, such as monolithic active pixels
sensors in complementary metal-oxide semiconductor technology, Silicon-on-Insulator
technology and etc. As the analysis of the world trend the silicon detectors have a special place
among them, especially the silicon lithium detectors. Here we investigate the signal formation on
metal contacts of silicon strip detectors. Si (Li) p-i-n structured detector with metal strip contacts,
which was obtained by new method of double sided diffusion and drift of lithium ions was
explored in this work.

It was considered electrical signal characteristics of silicon strip detectors with sensitive
region 50x50x2 mm, with silicon which has dark current | = 0.5-1 pA at room temperature and
resistivity R = 5 kQ. Detecting area has 32x32 strips with Au (200 A thick) metal contacts. The
size of each strip is 5x40 mm, pitch 1 mm. It is possible to evaluate total capacitance of the detector
with reverse bias capacitance, inter-strip capacitance and bulk capacitance. From experimental
data it is known that reverse bias capacitance is 300 pF. Using these data it was calculated the
value of total capacitance ( 330 pF) and the resistance of one metal strip contact R = 0.1 Q [1].

In defining the frequency of output signal from metal strip contacts illumination conditions,
beam current, geometry of the detector and etc. plays key role [3]. For instance, current density
in detector bright-field mode can be 0.1 nA/cm?, it gives 160 ns between electron events per cm?
of detecting area. In our case, the active detecting area of one strip is 40 mm x 5 mm = 2 cm?, so
electrons will impact one detecting strip every 160 / 2 = 80 ns. The aim was to count electron
pulses, form the calculation it is obvious that the electronics operate at a frequency f> 1/80 ns or
12.5 MHz [3].

In conclusion, here we investigate output electric signal formation characteristics in a strip
contact of silicon strip detector as a imaging detector for X- ray detecting system. We detail design
and calculation of the signal characteristics for frontend electronics of detector.

References:

1. Friedl, M., C. Irmler, and M. Pernicka. "Readout of silicon strip detectors with position
and timing information.” Nuclear Instruments and Methods in Physics Research Section
A: Accelerators, Spectrometers, Detectors and Associated Equipment 598.1 (2009): 82-
83.
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Equipment 501.1 (2003): 167-174.
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UCCJEIOBAHHUE I'OPSIYEM 3BE31bI MWC 728

Ecrebaii A.A., KazHY umenn ans-®apabdu, r. AnMaTsl
Hayunslii pykoBoautens: K. ¢-m. H. Kypatos K.C.

B nmannoii paboTte mpeacTaBiIeHbI PE3YNIbTAThl J0JTOCPOYHBIX (POTOMETPUUECKUX U
CHeKTpalbHbIX HaOmoneHuii 3Be3npl tuna FS CMa MWC 728. ®oromerpuueckue
HaOMIOJeHWs B BUAMMOM JMama3oHe ObutM  momydeHbl Ha  TsHb-lllanbckoit
acTpoHomuueckorr obcepBaropuu [1] u oOpaboran aBropom. MK naHHBIC B3ATHI U3
nH(pakpacHbIX KaTajaoros. CrieKTpaibHbIe HAOIIICHUS OITy4eHbl MUPOLUIHUYCHKO [2].

Ta6muma 1.doromerpudeckue HaobmoaeHuss MWC 728.

D Vv U-B B-V V-R J H K

2450000+

4748.3885 9.79 0.16 0.32 031

4750.4548 9.75 0.04 0.23 031

47535535 8.28 7.46 6.90

4755.5736 8.49 8.32 7.62 6.74

5140.9304 8.32 8.49 7.45 6.76

51455718 9.80 -0.17 0.25 0.40

5487.9896 8.32 7.45 6.66

5488.9299 8.38 8.38 7.51 6.73

i T

. —

O 261193

Pucynok 1. (a) Cuumok oobekta Ha CCD kamepe; (6) POC; (c) [Tpoduns aunuit
Ho MWC 728

HccnenoBanust ¢oromerpuyueckux MaHHbIX Pacrpenenenuss Ouepruu B Crektpe
(POC) u crekTpanbHBIe U3MEPEHUsT YBEpEeHHO TokasbiBaioT, uto MWC 728 — nBoitHas
cuctema ¢ ropsunM kommorenTom B5 Ve (T = 14000+£1000 K) u xomoanoii 38e310i G8
I (T ~ 5000 K) okpy»xeHHasi ra30IbUICBBIM 000JIOYKOIA.
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PA3PABOTKA ITPOTPAMMHOM MOJIEJIN PATMOJIOKAITMOHHBIA CUCTEMBI

Kakpimoek O.b., dyiicek JI.U., KasHY umenu anp-Papabu, r.Aamars
Hayunslii pykoBoautens: PhD, u.o.nonent Mopanmos M.K

bucratuueckas pammnonokarnus (BPJIC) — 3To pa3HeceHHbIE B IPOCTpPaHCTBE MPSMOI
BUAMMOCTHU TI€peNlaloliee U NpUEeMHOE YCTpOWCTBA. MeCTOIOIOKEeHHE e B OMCTaTHUECKUX
PJIC onpenensercs N0 H3MEPEHUSAM JOIUIEPOBCKOM 4YacTOThl M HANpaBICHUS IPUXOAA
paccesHHOro OOBEKTOM CHTHaia. Takxke JOmiaepoBckuil 3¢ddexkr He mposBisercs mnpu
HEMOJABMKHOM OOBEKTE, YTO BEIET K HEBO3MOXKHOCTHU OLICHUTH IOJIO)KEHUE HEIMOJBHUKHBIX U
MaJIONOIBIDKHBIX Tieneid [1].

B nanHoil paboTe moka3aHa MUMMTaLUsl OUCTATUYECKOH paJlapHON CHUCTEMBI C JBYMs
nensiMu. Cucrema pas/iesieHa Ha TpU YacTH: MOJCUCTEMA NEPENATUMKA, II0JICUCTEMA IPUEMHUKA,
1eJIeBble OOBEKTHI U UX KaHaJbl pacpocTpaHeHus. MoJelnb oKa3blBaeT CUTHAJ, HOCTYNAOMIUN
OT TMepejaTyuka dYepe3 KaHajlbl K LeleBbIM OOBEeKTaM M BO3BpalaeTcss OO0paTHO B
IpUEMHHK. 3aTeM Ha MPUEMHMKE BBINOJHSACTCA 00paboTKa JAOIUIEPOBCKOTO AMAINa30HA, YTOObI
TE€HEpUPOBATh KapTy JOMNIJIEPOBCKOIO JMana3oHa MOJyYeHHBIX 3X0-CUrHaloB. Ilockonbky 31O
OucraTuecKuil pajgap, KapTa JONIUICPOBCKOrO JMaNa30Ha Ha CaMOM Jiesle TIOKa3bIBaeT 1IeNIeBOH
JMana3oH Kak cpeiHee apu(METHUYECKOe PacCTOSIHUE OT IMepelaTdyvKa JI0 LEeIH U OT LEeIH J0
npuemMHuKa. IlosToMy oXkupaemblii 1uama3oH MEpBOM LENM COCTaBiseT NpuOnusurensHo 10
kM, ((15 + 5) / 2), a nnst BTopo# nenu-npudimsurensHo 25 kM ((35 + 15) / 2). Kapra quama3ona
JIOIUIEPOBCKHUX KapT Ui KOTOPOW 3TH [Ba 3HAYECHHUS SBIAIOTCA M3MEPEHHBIMM 3HAUYEHUSMH.
TouHO Tak ke MOTUIEPOBCKHI CIIBUT IIETTU B OMCTATHYECKON KOH(PUTYPALIUU TIPEIICTABISIET COO0H
CyMMY JIOMIUIEPOBCKUX C/IBUI'OB Lenu OTHOCHUTEIILHO nepeaaTyuKa u
nprueMHuKa. OTHOCUTENbHAsE CKOPOCTh MepeaTyrka coctapiset -106,4 M / ¢ 11t mepBoOi e U
161,3 M / ¢ 1t BTOpOii 11eNu, TOTAa Kak OTHOCUTEINIbHAS CKOPOCTb I IPUEMHHUKA COCTaBIISET
99,7 M / ¢ nnst mepBoi nenw u 158,6 M / ¢ 1t Bropoi nenu. Takum oOpa3om, kKapTa JalbHOMEP-
JioIuiepa MoKa3bIBaeT oOIIMe OTHOCUTENIbHBIE CKOPOCTH Kak -6,7 M / ¢ (-24 xm / 4) u 319,9m/c
(1152 xm / 1) nuig nepBoM 1eNIK ¥ BTOPast Liedb COOTBETCTBEHHO, YTO COIJIACYETCs C 0XKHUIaeMbIMU
3HAYEHUSIMU CyMMBI.

B mnpomecce onenkun Bo3moxkHOCTel Ouctatmdeckux PJIC Obuto ycTaHOBIEHO, 4YTO
CHUHXPOHM3AIMs JIBYX pa3HECEHHBIX ycTpoHcTB Oucratnueckass PJIC, ocHoBaHHas Ha 3¢ ¢ekre
Jomnnepa, GpopManabHO HE IO3BOJIIET OTCICKUBATH TPACKTOPHUIO ABMXKEHHUS LIEJIH JI0 TIEpeCceueHust
€10 JJMHUU 0a3bl, U BO3HUKAIOT OIIMOKU MPU NMEPEMEHHON CKOPOCTH 00BEKTa. Y CTAaHOBJIEHO, UTO
HE00X0UMO MPUMEHEHNE MHOTOIO3ULIMOHHON PaJuoIOKaI[ii, OCHOBAHHOM Ha OMCTaTU4YEeCKOU
PJIC, narmpumep, B cucTeMax yrpaBlieHUs BO3AYIIHBIM JBMxeHueM (YB/I), B npoTuBOBO3TyITHOM
u nporuBopaketHoil obOopone (IIBO u IIPO), nns HaOmoaeHUS KOCMHYECKHX OOBEKTOB,
Pa3IMYHBIX METEOPOJIOTHUECKUX SIBJICHUH U B JPYTUX MH(POPMALMOHHBIX CHCTEMax HapOJHO-
XO035IICTBEHHOT'0, HAYYHOTO ¥ BOEHHOT'O Ha3HAYEHMUSI.

Crnrcok UCOIb30BaHHON JTUTEPATYPhI:

1. P. Howland. Editorial: Passive radar systems // IEE Proceedings, 2005.- vol.152, no.3,
pp.105-106.
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ONTUMM3ALUS PABOTbI MAPIIPYTU3ATOPA HA OCHOBE AJANITUPYEMOM
HEUPOHHOM CETH

Kekcebait J[.M., CaratbaeBa A., KazHY um. ans-®apabu, AnmaTsi K.
Hayunslii pykoBoaurens: cr. npenogasareis Koxarynos E.T.

B HapacraromeM NOTOKE IpHeMa-liepeladd JAHHBIX akKTyaJdbHOW 3ajadeil sBisercs
ontuMu3anys paboThl MapupyTu3aropoB. OJHHMM M3 peIHIEHUH JaHHOM 3ajauu SBJISIETCS
UCIIOJIb30BAHUE MCKYCCTBEHHOM HEUpPOHHOM CceTH. VICKyCCTBEHHBIE HEUPOHHBIE CETH
UCIIOJIb3YIOTCS B PELLICHUH 33/]1a4 C HEYETKOH JIOTUKOMH, TpeOyrolell caMocoriacoBaHHOM paboThI
3JIEMEHTOB ceTu. st omrtuMuzanuu paboTsl Mapupyrtu3aTopoB (Pucynok 1) mpemmaraercs
UCIIOJIb30BaTh caMOopraHu3yronytocs kapty Koxonena 6e3 yuurens [1].

{0.8; 0.2; 0.6}
{0.3; 0.9; 0.1}

£0.1; 0.5; 0.2}
£0.9; 0.4; 0.5}

{0.8; 0.1; 0.6}

{0.9; 0.2; 0.6}

{0.8; 0.5; 0.6}
{0.5; 0.1; 0.3}

0.4; 0.4; 0.8}

PI/ICYHOK 1. Tonmonorus cetn MapuaIpyTHu3aTOpOB € XapaKTCPUCTUKAMU KaHAJIOB CBA3U

PaccmoTpum ciyyaii nepenaun nHGOpMaIUu ¢ MyHKTa 4 B MyHKT B. KaHansl cBA3M MEXTy
poyTepaMy UMEIOT CTaHJapTHbIE XapaKTePUCTUKH, TaKHE, KaK MPOIyCKHasi CIOCOOHOCTh KaHaja
CBSI3M, 3aJlep’KKa U JOCTOBEPHOCTb. POib HEMPOHHON CETH 3aKJIFOYAETCS B CaMOCTOSTEIIBHOM
OTpeeNIEHUU ONTUMAIBHOIO MYTH NEpeNauyd JaHHBIX Ha OCHOBE HECKOJIBKUX XapaKTEPUCTHK
KaHaJIOB CBS3U. B oTiInune OT N3BECTHBIX PELICHUH ONTUMM3ALMY MapLUIPyTU3aTOPOB Ha OCHOBE
HEHUPOHHBIX ceTel [2-4], B JaHHOM ciydae KaKIbli MapIIpyTU3aTOp paccMaTpUBAETCs Kak
OTJENbHBIA HEHPOH, CHOCOOHBIH CaMOCTOATENbHO IPUHUMATh pelleHus Oe3 yduTens B
3aBHCUMOCTH OT BXOJHBIX JJAHHBIX, TJI€ ONTUMAIBHBIM ITyTEM Iepelaun JaHHBIX siBisieTcst «1 — 3

—6—"7».

CHOHCOK UCIIONIBE30BaHHOMI J'II/ITepaTprI:
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HNCCIEJOBAHUE AKTUBHBIX AJEP 'AJIAKTHUK S5 0716+714

Kymaxan XK., KasHY um. anp-Dapadu, r.Anmartet
Hayunsrii pykoBoautens: k. ¢-m H. Kypartos K.C.

bnazapsl - 3T0 akTHUBHBIE SiApa TalaKTHK, KOTOPBIC SBIISIIOTCS MOIIHBIM HCTOYHUKOM
U3JIy4CHMs, KOTOPBIM DPAcCIOJIOKEH B sape rajaktuku. B smmucum  biazapa gomuHupyer
HETEMJIOBOE U3JIy4YeHUEe, KOTOPOE IBUKETCS K HaM PENIITUBUCTCKU. B siipax akKTUBHBIX ralakTHK
HAXOJIATCSI CBEPXMACCHIBHBIC YEPHBIE ABIPBI. biazapsl, SBIAIOTCS TAKUM MOJKJIACCOM aKTUBHBIX
raJIakTUK, KOTOPbIE XapaKTePU3YIOTCS IEPEMEHHOCThIO HAOII0JaeMOT0 H3JIYy4eHHsI BAOJIb BCETO
CIEKTpa OT paJuo A0 raMMa.

S5 0716 + 714, knaccuduuupoBaHHBI Kak o0ObekT BL Lac, Obu1 oOHapykeH B
obcepBaropun bonH-HannonansHo# pannoacrponomuueckoi oocepatopuu (NRAQO). On umeer
KpacHoe cMemienue z> 0,3 [1] u3-3a OTCyTCTBUSI OOHAPYKEHHUS €Tr0 FaJTaKTUKHU; OJHAKO HEJIaBHO
ObLTO TIpeIoKeHO OoJiee Hu3Koe 3HaueHue z ~ 0,1 [2]. DTOT UCTOUYHMUK, SIBISIETCS IEPEMEHHBIM
KaK B paJyo TaK U ONTUYECKOM JIMANa30HE CIEKTPa, a TAKXKE Y-U3ITyudeHUE, U SABIIACTCS OJHUM U3
HanboJiee WHTEPECHBIX IS HCCleoBaHUN mepeMeHHOCTH. OOBEKT HMEET JIOJITOCPOYHbBIC
BapHalllK ONTUYECKOM SIPKOCTH STOTO UCTOYHUKA U UMEIOT XapaKTepHbIA BPEMEHHOM MaciTad ~
3.3 roxa.
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Pucynokl1.

Ha puc.l. npencraBnensl HaOMroeHUs aBTopa, npoBeneHHble 8 deBpans 2018 roma. 31
MapTa 1o 3 ampens IUIAHUPYeTCs NPOBEJCHHE KOMIUIEKCHBIX HAOJIIOJEHMH 3TOro 00beKTa
MHOTMMH 00CepBaTOPHAMH MUpa (company).

CHOHCcoK HUCIIONB30BaHHOMN JINTCPATYPhI:

1. THE NATURE OF MICROVARIABILITY IN BLAZAR 0716+714 by Gopa IP.Bhatta
Florida International University, 2012

2. Hartmann, R.C., Webb, J.R., Marscher, A. P., Travis, J. P., Dermer, C. D., Aller, H. D.,
Aller, M. F., Balonek, T. J., Bennett, K., Bloom, S.D., Fujimoto, R., Hermsen, W., Hughes,
P., Jenkins, P.J., Kii, T., Kurfess, J. D., Makino, F., Mattox, J. R., von Montigny, C., Ohashi,
T., Robson, I., Ryan, J.,, Sadun, A., Schoenfelder, V., Smith, A. G., Terasranta, H.,
Tornikoski, M., and Turner, M. J. L., 1996, Ap. J., 461, 698. vii, 4
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INFLUENCE OF GAS ACCRETION DISC PROFILE ON THE STAR’S ACCRETION
IN ACTIVE GALACTIC NUCLEI

125 A. Imankulova, 1?K.Zh. Teberikova. Supervisor: ¥?M.T. Kalambay.
Al-Farabi Kazakh National University, Almaty, Kazakhstan
2Fesenkov Astrophysical Institute, Almaty, Kazakhstan

The physical nature of active galactic nuclei (AGN) is presently far from a complete
understanding, so the development of AGN theory still remains one of the most urgent problems
of astrophysics. According to modern concepts, AGN is due to the accretion of matter onto
supermassive (up to several trillion solar masses) black holes, which are found in the centers of
probably all galaxies[1]. The gravitational energy released in the course of this accretion is the
source of the extremely powerful radiation observed from AGNSs. Active galactic nuclei can be
seen as consisting of three subsystems: the central supermassive black hole (SMBH), the accretion
gas disk (AGD) and compact spherically symmetric stellar clusters [2].

The results of studies of the effect of the gas disk and its profile on the dynamics of active
galactic nuclei are presented. The study was conducted with a numerical model of galactic nucleus
based on phiGRAPE+GPU comprising three subsystems — a central supermassive black hole,
gaseous accretion disc, and compact stellar cluster. The evolution of the compact stellar cluster is
modeled with direct integration (N-body simulation), while the black hole and gaseous disc are
represented phenomenologically: the black hole is introduced as an external potential (fixed in
space but variable in time due to black hole mass growth), and the gaseous disc is introduced as
spatial time-independent density distribution. We examined and compared with the star’s accretion
for model of the galactic nucleus with gas disc of constant and variable thickness, as well as
without gas. It was found that in the presence of a gaseous disk almost half of the accreted particles
interact strongly with the gas and are captured by the disc before accretion, while more than 85%
of particles are affected to some extent by the disc prior to accretion. This suggests that interaction
of the stellar cluster with the gas disk in the galactic nucleus might lead to the formation of stellar
disk in the central part of the nucleus.

1.0

0.8F == -

——  h, =const !
0.2f c 4
! == h.=hr) .

- no gas

0%0 02 0.4 0.6 0.8 ;D

Figure 1 - The cumulative distribution of the particles by eccentricities of their orbits at accretion
time for the model without gas disk (dot-and-dash line), model with the disc of constant thickness
(solid line) and model with the disk of variable thickness (dashed line). Vertical axis shows the
ratio of the number of stars that accrete with an eccentricity of less than a given value, to all
accreted stars.The results of the studies can be used for further study of the star dynamics in
galactic nuclei.

References:

1. Kormendy J., Ho L.C. Coevolution (or not) of supermassive black holes and host
galaxies. Annu. Rev. Astron. Astrophys, 2013, 51, 511-653.

2. Seth, A., Agiieros, M., Lee, D., Basu-Zych, A. The coincidence of nuclear star clusters
and active galactic nuclei. The Astrophysical Journal, 2008, 678, 116-130.
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MN3MEPEHUME KCBH IIPOBOJIOYHbBIX ®PAKTAJbHbBIX AHTEHH
Kapubaes b.A., Peicxanoa K., KasHY um. anp-®apabu, r.AmMats

B nannoii paboTe ObLIM HM3MEpPEHBI M CPaBHEHbI KOA(MQUIMEHTHI CTOSYEH BOJIH O
HanpsbkeHnto  (KCBH) anTeHHO-QuaepHOro TpakTta pasHbIX (paKkTaJbHBIX aHTCHH. bbun
BEIOpaHBI aHTEHHBI Ha 0a3e cleayonX pakTaabHbIX KpUBBIX: TpeyroabHuk Koxa (TK), kBagpat
Koxa (KK), aau3orponnsiii ¢ppakran (AD) u uzorponHsii Gppakran Munkosckoro (UD) [1,2].
Bce anTeHHBI BBINIOJIHEHBI B BUJI€ JUIOJIbHBIX U3iTydartesiel. JJJinHa ucXxoHoro oTpeska (HyseBas
uTepalys, B HallleM Clydae CTaHAapTHBIN JAUIOJb) BCEX aHTCHH cocTaBisaeT 14,5 cM. Paccrosiaue
MEXIYy U3TydaTeasiMu 5 MM, a guameTp usnydarens 1MM. XapakTepUCTUKU aHTEHH U3MEPSIIUCH
B auamna3zoHe 4vactor oT 100 MI'm go 2,7 I'Tu. M3rotoBieHHBI MPOTOTUIT COCAMHSICA K
BEKTOPHOMY aHAJIM3aTOPy Yepe3 KOAKCHAJIbHBIN Kabeb ¢ BOJHOBBIM conpoTtusiieHueM 50 Om. B
pabote [3] ObuM ompezeNneHbl PE30HAHCHBIE YacTOThl BHIOPAHHBIX aHTEHH B BbIIICYKAa3aHHOM
JMara3oHe U ObUIM TIOKa3aHbl, YTO BCE aHTEHHBI UMEIOT 110 JiBa pe3oHancos flu 2.

I[To onpenenenuro KCBH onpenensiercs cienyrommm oopazom:

Unag+Uorp

KCBH = smex —

min Una,q - UOTp

Anam3 popmysl (1) mokassiaet, 4to eciu Uorp = 0, To KCB = 1. D10 3HaUeHNE MAaKCUMYM TOTO,
YTO MOKHO JOCTHUYb, HACTpauBas aHTeHHbI, TouTu Kak 100% KII/ nns MmexaHM4ecKuX MalluH.
PeanbHo Bcerna mpucyrcrByer orpaxenue 1 KCB naxomurcst B npenenax ot [1,1 + +oo]. Ha
pucynke 1 npuseneHa 3aBucumocts 3HaueHHss KCBH ot HOMepa uTepauuu N B pe3oHaHCHOU
yacrore fl mis paccmarpuBaeMbix aHTeHH. BHUHO, 4UTO ciiokHas (pakTaiabHasi CTpyKTypa (Tpu
OonpMx HOMepax mpeadpakrana) anteHHbl npuBoauT K yBenundeHnto KCBH. Taxke moxHO
3aMeTuTh, anTeHHbl Ha O6a3ze D npu n=2,3 u KK npu n=3 naxoxasrcs Beime 2 (0003HaYCHA
MYHKTHPOM). DTO 0OBSACHSETCS TEM, UTO JAaHHBIEC aHTEHHBI UMEIOT OOJIBIITNE HMIIEIAHCHI, KOTOPHIE
HE TTO3BOJISIET aHTEHHAM (DYHKIIHOHUPOBATH MOJTHOIIEHHO.
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Pucynok 1. Utepaunonnas 3asucumocts KCBH npoBoioyHbIX ¢pakTalbHBIX aHTEHH

Cnucok uCnob30BaHHOM JTUTEPATYpPHI:
1. Mangensbpor b. ®pakrtanpHas reomerpus. — MockBa: «MHCTHTYT KOMIBIOTEPHBIX
ncciexoBanniin,2008 — 656 c.
2. @enep E. ®pakransl. [lep. ¢ anra. — M.: Mup. 1991. — 254 c.
3. NmanbaeBa A. K., KapubGaeB b.A., Hama30aeB T.A. dwusnueckne XapaKTepPHCTUKU
JUIIOJBHBIX aHTeHH (pakTanbHol popmbl. Bectnuk KasHTYVY, 117(4), c. 300-305, 2016.

323



ONPEJAEJIEHUE TAPAMETPOB 3BE3/IbI MWC 1080

Kepimrait M. XK., KasHY um. ans-Dapadu, r.Anmarsl
Hayunblii pykoBoauTens: K.¢.M-H MaitnbioaeB A. T

Pa6oTa nocsimena uccnenoBanuto mojoaoi 3ee3asl MWC 1080. Hccnenyemass 3Be3na

oTHOcUTCS K rpynne Be 3Be3n. DTo oueHb ropsuve 3BE3NBI CneKkTpasbHoro tuna B co
ceetumoctbio kimacca or III mo V, cnekrp KOTOpBIX IIOKa3bIBAET 3MWUCCUOHHbIE JIMHUK
U3IY4YEeHUs — Kak MpaBuiIo, 6a/bMepOBCKylO ceputo Bogopoda. MHTepec K HCCIeI0BaHUIO
JAHHOTO OOBEKTa OOYCJIOBIEH TEM, YTO 3Ta 3BE3/1a PACIOJIOKEHAa B CKOIUICHHUH W3 3BE3J U
MOJICKYJISIPHBIX 00JIaKOB, T/I€, IO JaHHBIM HAOJIIOICHHH, IPOUCXOAUT 00pa30BaHKeE 3B€3]]. 3Be3/1a
MWC 1080 mnpenenax 0,2 mk okpyxkeHa Mo KpaiiHed mepe 15-10 3Be3gamu, MPOSBISIOIIUMHU
Oosbiie u30BITKM B OmmkHed wuHGppakpacHoi obOsactu crnekrtpa [1]. AKTyalbHOCTb
WCCJICIOBAHMSI JIaHHOM 3BE3/Ibl OINpEAENSeTCS BaXKHOCTHIO PETYJISPHOTO MOHUTOPUHIA 3BE3]I
rpymnbl Be 11 HakormieHus 10AroBpeMeHHOro psijia JaHHbIX [2,3].
[lenp paboOTBI COCTOMT B MOJNYyYEHUU (U3MUECKUX MapaMeTpoB OOBEKTa HAOIIOJATEIbHBIMU
MeTogamu. B poniecce paboThl OblIM cOOpaHbl U IPOAHATN3UPOBAHBI JaHHbIE (POTOMETPUUECKUX
HAOIO/IEHUI pa3HBIX aBTOPOB, OMYOJIMKOBAHHBIX B KaTajorax, a TakKe JaHHbIE COOCTBEHHBIX
HabmoaeHuit. [loctpoensl kpuBbie Bapuaiuu 0jecka co Bpemenem B nosiocax U, B, V, R, I, J, H
u K.
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Pucynok 1. Bapuauuu 6aecka B potomerpudeckoii nonoce U

[TpoBenen aHanu3 MOBEeAEHUs IOKa3aTeled I[BeTa ¢ M3MEHEHUEM Ojecka B yKa3aHHbBIX
doromeTpuueckux nonocax. BriBeneHa agdexTuBHas Temneparypa 3se3asl okoao 10000 K u ee
criekTpanbHbli kiacc BO Ha ocHOBe cpaBHEHMsS KPHUBOH pacmpeleNeHHs SHEpPruu B CIEKTpe
3BE3/1bl C COOTBETCTBYIOIIMMH KpPHUBBIMH a0CONIOTHO 4YepHoro tena. [lomyueHo 3HaueHHe
ceetumoctr 10* LQ. IMoyueHHble 3HAYEHHs XapaKTEPUCTHK COMTIACYIOTCS C OMyOIMKOBAHHBIMU
JAHHBIMU Jpyrux aBTopoB. HaOmromaembiii u30BITOK B HWH(GpaKpacHOM o0OJacTH CIEKTpa
MOJTBEPKIACT HAJTMUKE Y 3B€3/Ibl OKOJIO3BE3HOTO Ia30IbLIEBOT0 AucKa, ocobennoctu POC B UK
JMarna3oHe - IPUCYTCTBUE OKOJIO3BE3AHON MbUIH. OOBEKT TpedyeT naibHeHIIero n3y4eHus.

CHnuCoK UCIIOJIb30BaHHOW JINTEPATYPHI:
1. Shiya Wang, Leslie W. Looney. Dense Molecular Gas In A Young Cluster Around
MWC 1080 —Rule Of The Massive Star. ApJ, 2008
2. Habart, E., Testi, L., Natta, A., & Vanzi, L. Mid-IR observations of small stellar clusters
surrounding Herbig AeBe stars. 2003, A&A, 400, 575
3. Hillenbrand, L.A., Meyer, M. R., Strom, S. E., & Skrutskie, M. F. 19953, AJ, 109, 280-.
1995b, AJ, 109, 280
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HABJIIOJEHHUE BJIA3APA CTA 102 HA TAHb-IIAHbCKOHN
ACTPOHOMHMYECKOHU OBCEPBATOPUH

KypatoBa A.K., KazHY um. Anp-®apadu; Pesa U.B., AOUD, r.Anmarsl
Hayunsriit pykoBogutens: a.¢.-M.H., nmpodeccop Kanadaes 3.K.

B nexabpe 2016 roma naGmromanock peakoe siBienue — o6mazap CTA 102 Hauam pesko
YBEJIMYUBATh CBOIO sIpKocTh [1]. DOTOoT ¢eHoMeH 3amMHTepecoBall MHOTHUX aCTPOHOMOB.
B uccrnenoBannu pe3koro yBeIMUYEHUS SPKOCTH OJiazapa MPUHSUIM ydacTHe ydeHbie u3 15 cTpan
Ha 28 oOcepBatopusax 39 teneckonax. HabmioneHus: BEMUCh Kak B Paano, TaK U B ONTHYECKOM
nuana3one crektpa. B Kazaxcrane Ha0r01eHUs POBOIMIIMCH B BUIMMOM JHAIa30HE CIIEKTPa Ha
Tsaup-1llanbckolt  acTpoHOMUYECKOH oOcepBaropul  ACTpO(U3HMYECKOTO HMHCTUTYTAa HM.
B.I'.®ecenkosa.

Crneuunduka mpoBeaeHUs] aCTPOHOMUYECKUX HAOIIOJEHUIT BO MHOTOM 3aBHCHUT OT SICHBIX
HOuel B JaHHBIA mepuojn. Hamm HaOmoneHus ObUTM MPOBEACHBI B MAaKCUMyME aKTHBHOCTH
6nazapa [2]. beuto ycranosneno, yro 6mazap CTA 102 yBenuumn cBoro sipkocts ¢ 16 go 10
3Be3HBIX BennuuH (T.€. mout B 300-500 pa3). [IpenBaputenbHble pe3ysibTaThl OJHOIO U3 TAKUX
anu30/0B B uctopuu 61azapa CTA 102, koropsiit 28 nexabps 2016 roga cran spyaliliiiM U3 ThICSY
M3BECTHBIX CerojHs 0J1a3apoB, onmyOauKoBaHbI B ctathe «Blazar spectral variability as explained
by a twisting inhomogeneous jet» B kypHaie Nature or 4 gekabps 2017
roza (doi:10.1038/nature24623) [3].

Ha puc.1. npencraBinensl namMmenenus: Haomoaaempix 3HaueHuid CTA 102 B monoce R kak
¢yHknus ronuaHckoil aatel (JD). PaznuuHble 11BeTa M CHMBOJIBI COOTBETCTBYIOT Pa3iMYHBIM
TeneckonaM, MmexayHapoanoi kamnanun WEBT. TTuk 2016-2017 rr. Bcnbiiika Ha0moanach 28
nekabpst 2016 roga u ykas3bplBaeT Ha yBEJIMYEHHE SPKOCTU OKOJO 6 MarHUTyA OTHOCHUTEIHHO
C1a00ro COCTOSIHHUSL.
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Pucynok1. M3menenune 61ecka 6mazapa CTA 102 B 3Be31HBIX BeIMUMHAX B 1osioce R kak
¢byHkus roananckoi natsl (JD)

CHnMCOK MCIIOJIB30BAaHHOM JINTEPATYpPHI:

1. Ajit K. Kembhavi and Jayant V. Narlikar, Quasars and Active Galactic Nuclel,
Cambrige University Press, 1999.

2. Gregory A. Shields, A Brief History of Active Galactic Nuclei. // The
Publications of the Astronomical Society of the Pacific. 1999. Vol. 111. P. 661.

3. C.M. Raiteri, M. Villata, K.S. Kuratov et al, Nature, Blazar spectral variability
as explained by a twisting inhomogeneous jet, Dec.4, 2017
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HNCCIIEAOBAHHUE 3BE3/1bl MWC314 B LHEJISAX OIIPEJAEJIEHUS EE
IBOJJIIOIUOHHOI'O CTATYCA

Kypmanrammes JI. M., KasHY um. Anp-Dapadu
Hayunsblii pykoBonuTens: K.¢.M-H Maiinsi6ae A. T

PaboTa mocpsieHa UCCIeI0OBaHUIO SPKOH Toay0oit nepemerHoi 38e3161 MWC 314 tuna
B[e]. MHTepec k uccae10BaHNIO TaHHOTO 00BEKTa 00YCIIOBIIEH TEM, UTO 3Ta 3B€3/1a MPECTABIISET
THUII 3B€3]] C 0COOEHHOCTSMH B CIIEKTpE, 3aTPYJHSIOUIMMU €€ KiaccupuKaluio. SBisercs 1 oHa
3BE370M YK€ MPOIIECALIEH CTaAu0 pPa3BUTHS Ha TJIABHOM MOCIEIOBATENIBHOCTH WM €IIE HE
JIOCTHUTJIA 3TOM CTaJINH, - pEeIlIeHUE 3TOTO BOIIPOCa BEChbMa aKTyaJIbHO JIJIsl IOHUMaHHS TPOIIECCOB
ABOJIIOIMU 3BE3[l, PACIIOJIOKEHHBIX B Mapax W Tpynnax, rji€ MOTYT MPOUCXOAUTH IMPOILECCHI
obmena BemiectBoM [1,2]. MWC 314 sBiseTcst OAHOM M3 caMbIX IPKUX 3Be31 B Mieunom [lyrtu.
B cnektpe MWC 314 npucyrcrBytor nuaun Ha, HB, He | u mHOroumcnenneie nuHHUU
untencusHoctH Fe I u 3anpemennsie muaun [N 1I] u [OI] [2,3].. .

AKTyaJlbHOCTh HCCJICIOBaHMSI JAHHOW 3BE3/Ibl BBI3BAaHA HAJIMYMEM psija MpodiieM B

OTIpe/IeIieHUU KPUTEPHUEB KIacCU(PHUKAIMU U DBOJIOIMOHHOTO CTaTyca 3BE3]l C YMHCCHOHHBIMU
JUHUSMHU B CIIEKTPaX, TAKKE BAKHOE 3HAUYECHUE UMEET PEryJIIPHBII MOHUTOPUHT TaKUX 3BE3]T IS
HAKOIUICHHS JOJITOBPEMEHHOTO psifia JaHHbIX [4]..
Llenp paboTel cocTouT B cOope, 00OOIMICHNN W aHaIKM3e CYIICCTBYIOMIETO HAOIOIATEIIEHOTO
MaTepuaia 1Mo UCCieayeMou 3Be3ie B 0030pax HeOa B pa3HbIX JUaNa30HaX CHEKTpa U JaHHBIX
COOCTBEHHBIX MHOTOIIBETHBIX (DOTOMETPUYCCKHUX HAOTIOACHHMA JUISI IOTYICHHS KOJTMYESCTBEHHBIX
(U3UYECKUX MapaMeTpoOB 00BEKTa.

B pe3ynbrare BBINOIHEHUS HACTOAIIECH paOOTHI ObUIN MOJTYYEHBI PACTIPECTICHUS SHEPTUU
B CHieKTpe 3Be37bl. [lomyueHsl U mpoaHanTu3upOBaHbl KPUBBIC BapHalluu OJieCKa CO BPEMEHEM B
nmonocax U, B, V,R, I, J, Hu K.
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Pucynok 1. Bapuanuu 6necka B poromerpuyeckoii nomnoce |
Haynmmune Bapuanmii paauaibHbIX CKOPOCTEN HA OCHOBE aHAJIN3a 3MUCCUOHHBIX JTUHUN Fell
CBU/IETEJILCTBYET O BO3MOXHOM MHTEPIIPETALlMM OCOOCHHOCTEH 3Be3/bl KaK ABOHHOW CHCTEMBI.
ABTOpOM paboThl MpeaIaraeTcsi Bepcusi 3BOJIOLMOHHOIO CTaTyca MCCIeNyeMoro o0beKTa Kak
3B€3[bl HA HAYAJIBHOM CTaJAMM 3BOJIOLMU HA IJIABHOM MOCIEAOBATEIBHOCTU C IMPU3HAKAMU
JIBOWHON CHCTEMBI C MPOUWCXOAIIMM B HEll 0OMEHOM BemiecTBOM. BriBenena sddexTuBHas
temneparypa 3Be3asl 30000 K u ee cnexrpanbhblii kiacc B0 Ha OCHOBE CpaBHEHMsI KpUBOMU
pacmpeneneHus YHEPTUN B CTIEKTPE 3BE3/Ibl C COOTBETCTBYIOMMME rpadukamu POC abcomoTHO
yepHoro tena. O0beKT TpedyeT AaTbHEHIIEero 1eTaabHOro UCCIeI0BaHMUS.
Cnucok uCnoab30BaHHON JTUTEPATYPhI:
1. Kuratov K.S., Zakhozhay O.V., Miroshnichenko A.S., Zakhozhay V.A. // Odessa Astron.
Publ. 2015, V. 28/1. P. 36
2. Noel D. Richardson, et al Spectroscopy, MOST photometry, and interferometry of MWC
314:isitan LBV or an interacting binary? MNRAS 455, 244-257 (2016).
3. Mupommnunuenko A.C.,1992. len. 8 BUHUTU N 1625-B.92. 16 c. HccnenoBanue rpymibt
3B€3]] paHHUX CHEKTPaJbHBIX KJIACCOB C AMHCCUOHHBIMU JMHUSIMH U UH(PpPaKpPaCHBIMU
M30BITKAMH B CIIEKTpax.
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PASPABOTKA KOMIUVUIEKCA IS OBPABOTKHN CUTHAJIA TACCUBHOI'O
JIOKATOPA

Maiikuna M.A., Aman6exoB /I.K., KasHY umenu anp-dapadbu, r. AamaTsl
Hayunslit pykoBoautens: PhD, u.o.nouent Aopaumos M.K

B mocnennee Bpemsi HCIONIB30BaHME AIIEKTPOMArHUTHOM cpelnsl Bce Oonee u Oonee
NpUOIMKAETCS K TACCUBHBIM PaJapHBIM HCCIIEIOBAHUSIM.

[laccuBHBIE paIUONOKAIIMOHHBIE CHUCTEMbI OXBATHIBAIOT KJIACC PaJMOJIOKAIIMOHHBIX
CHCTEM, KOTOPbIe OOHapyKUBAIOT M OTCICKUBAIOT OOBEKTHI ITyTeM 00pabOTKM OTpakeHHH OT
HECOBMECTHBIX HCTOYHHMKOB M3JIyUYEHHs B OKpYKalOUIeW cpene, TaKuX KaK CHUTHAJIbI
KOMMEPUYECKOTO BellaHus u cBsi3u [1].

B pabGorbl  ObUIM HWCHONB30BAaHBI TEKYIIME KOOPAMHATHI BO3IYLIHBIX CYIOB IS
HOCJICAYIONICH OTJIQJAKH aJIrOPUTMOB ITACCHBHOIO JIOKATOPa, C IOMOIIBIO MOJEIHMPOBAHHOM
MHUKPOINOJIOCKOBOW KoymmHeapHoi anTeHHBI B mporpamme AWR DESIGN ENVIRONMENT.
Yr1oObl yOeauTcsi B IPaBHILHOCTH AMAarpaMMBbl HAIpaBICHOCTH M JIPYTUX MapamMeTpoB aHTCHH,
MOJy4eHHBIE TI0 PacyeTy MporpamMmbl, Obljla CIIPOSKTUPOBAaHA AaHTEHHA M MPOTECTUPOBAHA Ha
aHaJIM3aTope CHEeKTpa. Pe3ynbTaThl ¢ MOAENBIO COBIAIAIOT.

C nomomrpto SDR npuemnanka npuaumanuch ADS-B curaanst u Opu1M OTYYEHBI JaHHBIC
C TOMOUIBIO MOJEIMPOBAHHOW MHKPOIIOJIOCKOBOI KOJUIMHEAPHOH aHTEHHBI OT BO3IYLIHOTO
cynia (pucynok 1). Buauane na ITK mpowumsBommnacs otnaaka yruiamra dumpl090 B cpeme
NetBeans 8.2. Ilocne omiaaku yTHIUTa KOMIMJIMPOBATACh HA OJHOIUIATHOM KOMIIBIOTEPE
Raspberry Pi 3. Ilocie ynauHoi KOMIWISIMK JaHHBIX Ha 3kpan Raspberry Pi 3 BoiBommich
JIaHHBIC TIOJTyYeHHbIC OT TPAHCIIOH/IEPOB caMoeToB. K 3THM naHHBIM oTHOCsTCS: pexxum Mode-
S st o603HaUeHUs adporopToB u apuakommanuid, ko ICAQO, HoMep pelica, BEICOTA, CKOPOCTH,
HarpaBJeHUE, KOOPAMHATHI BO3YIIHOTO CYAHA, YPOBEHb CHUTHAJA, COOOIICHHS W BpeMs
OTCJIEKKH.

——DB(|Con_LHCP(30,1)|)[*
EM Structure 1300_5

-5-DB(|Con_RHCP(30,1))[’
EM Structure 1300_5

Pucynok 1. /Iluarpamma HanmpaBJI€HHOCTH MHKPOITOJIOCKOBOW KOJUTMHEAPHBIA aHTEHHBI
PCB

OcHOBHBIE pPe3yibTaThl HAYYHOT'O HCCIIECTOBAHUS: CIPOSKTUPOBAHA MHKPOIIOJIOCKOBAS
KOJUTMHEapHass aHTeHHa, pa3paboTaH SKCIePUMEHTAIBHBIA MPOTOTHIT MPHEMHHKA ITACCUBHOMN
paaMONIOKAIMOHHON cucTeMbl. bbun ucnons3oBaHbl SDR  mpueMHUK ¥ MUKPOKOMIIBIOTED
RaspberryPi 3 ms mpuema u 06pabOTKH CHUTHAJIOB.

Crnrcok UCOIb30BaHHON JIUTEPATYPHI:

1. T.Johnsen and K. E. Olsen. Bi-and multistatic radar //Advanced Radar Signal and Data
Processing, no. 4, 2006 — 15-17 c.
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NCCIEJOBAHUE BJIAZAPA MRK 421 B OIITUYECKOM JUAITA30HE

Maxwmer K., KasHY umenu anp-®apabu, r.AimMars
Hayunsrii pykoBoautens: K. ¢-m H. Kyparos K.C.

Mapxkapsin 421 (Mrk 421, Mkn 421) — 0Gna3zap, pacnoyio)XeHHbIH B co3Be3aun bosbImoii
Mengenuupl. brazapsl — 0JHM M3 CaMBIX BBICOKOIHEPIeTUYECKHX OOBEKTOB BO BceneHHO,
AKTUBHBIE fA]pa TaJaKTUK, KOTOPbIE MPOU3BOMAAT IIMPOKHUI CHEKTP H3IyYEHUS U HCIYCKAIOT
PEISITUBUCTCKUI TOTOK YacTUI], HAmpaBieHHBIH B cropony 3emuu [1]. JlaHHBIH 00BEKT
IpelCTaBiIsieT co0Oi TajJakTUKy C aKTHBHBIM SIIPOM, JIAUEPTUAY M SBISETCS MOILHBIM
MCTOYHUKOM ramMma-usinydeHus. ['anaktuka HaxoquTcst Ha paccTostHUM 0kou1o 400 MIIH CB. JIET OT
ConHua, sBIsieTCS OJHUM U3 OirKaimux K 3emiie 6J1a3apoB. COAEPKUT B LIEHTPAIbHOM 001acTu
CBEPXMACCUBHYIO YepHYIO JbIpy. Mrk 421 umeer ranakTuky-kommnanboH Mapkapsia 421-5 u Obu1
kinaccuguiuposan kak BL Lacertae (BL Lac) [2].

bnazap MPK 421 - ciiHBIi IepeMeHHON 00BEKT C BETMIMHON IEPEMEHHOCTH 5 3B. BEIMUUH
B ONITHYECKOM JHaIia3oHe crekTpa. B cpeaHem, spkocTh Mensiercss Mexxay 12 u 14 Benuuunoii [3].
Kak mokazano B rpaduke Hmke (puc.l).
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Pucynok 1. U3menenune apkoctu MPK 421

2018 roay 8 ¢eBpans B Tsanb-1llanbckoM oOcepBaTopun aBTOPOM IOIy4€Ha (OTOMETPHUS
MRK 421 B tpex ¢unbtpax (B,V,R), npeacrapnennsie Ha puc. 2. 13 ananuza GpoTomeTprudeckux

13.395 —e& 12.975 12.668
b
1349 12.666
12.97
g = - 12.664
g
£ 13.385 ] ]
12.662
12.965
13.38
12.66
13.375 12.96 12.658 *
2.4581584 2.45815841 2.45815842 2.4581584 2.45815841 2.45815842 2.4581584 245815841 245815842
JD =108 JD =108 JD = 10%

Pucynok 2. ®oromerpuueckuit ananus B puispax B,V,R.

JaHHBIX MBI BUieM 4To sipkocTb MRK 421 B cpenneM paBHO 13 3B. BETMYMHBI U NIOKAa3bIBAcT B
bunpTpax B v V CHHXpOHHYIO KOPPEISIUIO MMOTOKA, OTIWYHYIO OT MOTOKa B huiibTpe R.

CnuCcoK MCOJb30BaHHON JIUTEPATYPBI:

1. C. M. Raiteril, K.C. Kypatos, O. M. Kurtanidze u ap., Blazar spectral variability as explained
by a twisted inhomogeneous jet

2. Markarian, B.E., Lipovetski, V.A. 1972, Astrofizika, 8, 155; Galaxies with Ultraviolet
Continuum. V.

3. Punch, M., et al. 1992, Nature, 385, 477; Detection of TeV photons from the active galaxy
Markarian 421

328



AKITAPAT TAPATYJBIH AKAVJIAPFA TO3IM/II ’KOHE KAVIIICI3
KOPHOPATHUBTI MYJIbTUCEPBUCTI KEJICIHIH, MOJEJIIH KYPY

Maxamma b., XKankoxa A., Bypucosa JI.)K., CepukbaeB A.A.,
on-®apabdu ar. Kaz¥V, Anmarsl
Feumeivu sxetexii: T.F.K., JoueHT AOaynnaes M.

3amMaHayu KOPIIOPATHUBTIK el OapIlibIK TeICKOMMYHUKAIMUSIIBIK KBI3METTEP/II KAMTHTHIH
WHTErpalysUIaHFaH opTa 0okl TabbLIaabl. KOprmopaTUBTIK MYJIBTHCEPBHUCTIK KETIHIH KaKETTI
KOMITOHEHTTEPI OOJIBIIT MOOMIIBIIK KOJ JKETKi3y KOHE MAJIMETTEp.i TapaTyAblH Kayilci3airin
KamMTamachl3 €Ty Oombin TalObutanbl. KoMmmaHuWsmapablH OpTaiblK oduCTepl KOHE OHIPIIK
(brmangapbIHbIH JKEIUTIK KYPBUIBIMBIH PETTETeH/Ie JKOHE KypacThIpraHa OeNiHIeH >Keliiepai
OipiKTiIpy, KAIIBIKTBIKTAH pYKCAT alyJbl KamMTaMachl3 €Ty OHE JKEPriUTIKTI IKeIIepiH
eIIIIIeMICPIH PETTEY CEKUII Macelnenep opbiH anaabl. Ockl ceOenTeH KaHa canaibl KYPhUTBIMIIBIK
JKeJIH1 KYPY/Ibl TaJlall eTe/l.

Y CBIHBUIFAaH KYMBICTBIH MaKCaThl YII JICHICHJII akayFa TYpaKThl, Kayilci3 KOpHapaTHBTI
xem Kypy. Kypacteippuiran »xo0afa KopmapaTUBTI KeNiHIH: KbI3MeT camaibUiblFel (QoS),
aKayJiapra TYPaKTBUIBIK, KayilCi3AiK MapTTapbl )KOHE CEHIMJII XKOHE BIHFAIIBI TYpe Ke3 KelIreH
KOJIJAaHYIIIbI KYPBUIBIFBIJIAPBI apachlHAa OalIaHbIC OpHATYFa MYMKIHZIT HETI3re aJbIHA[bL.
JKobGaHnsb! jxacay Ke3iHae OapIbIK MpoIec Heri3ri 3 Oerikke OeliHel: SAPOIBIK ACHIEH, Tapary
JeHreli, pykcaT aiy neHreiii. Koprnopatusri kenini MyHaail aeHreinepre 6oy TpaduKTiK TyphIC
OemiHyni, Kayilnci3miKTi, KBI3MET CalachlH, aKayFa TYPaKTBUIBIKTBI JKaKcapTaabl >KOHE
ONTUMU3AIMIMEH KaMTaMachl3 e€Teli. AKayFa TYpPaKThUIBIKTBI apTTBIPY MaKCaThIHIA OapIibIK
OHIPIIK Qrmanaap KeM JIeTeH/Ie €Ki MpoBaiiiepre KOChUIa bl OChI apKBUTBI Oip OipiHE Toyenci3
HETi3r1 JKOHE pe3epBTi OailaHbIC KaHalAapbl YHBIMIACTBHIpyFa MYMKIHIIK Oepemi. OpTaibiK
oducre OapibIK TpoBalaepiepre KOCBUIAIBI, COJ apKbUIbI JKEIIHIH aKayFa TYPaKTBUIBIFBIH
apTTBIPY JKOHE aKIapar ajIMacy/IbIH Y3 KaIMayblH KAMTaMachl3 eTeli. JIOTMKaJIbIK TONOJIOTHS
mozeni Cisco Packet Tracer opraceitaa KypacThIPbLUIIBL.
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1-Cyper. KopniopaTuBTik MyJIbTHCEPBHCTIK XKeJli MOAET1

Kypactelpbuiran  akaynapra Te3IMII JKOHE Kayilci3 KOpPIOpPaTHBTI MYJIbTHCEPBUCTI
JKEJICIHIH MOJIEJ OPTAJIBIK JKOHE OHIPIIK (Qrumangap apacbiHaa apHAbl TEXHOJOTHSIIAD KOHE
xarTamanap apkKbulbl OaillaHC OpHATy MYMKIHZITIH, >KENIHIH KayilcCi3firi jkKoHe akayFra
TYPaKTBUIBIFBIH KAMTaMAacChI3 €Te/Ii.

Konnanbutran onebuerrep Tizimi:

1. UYepusx D.A., CumopoB A.IO. IloctpoeHue pacrpeneneHHOW OTKa30yCTOHUNBOM
MYJIbTHCEPBUCHOM ceTH Tmepenayd JaaHHbIX//HayuHoe cOOOLIECTBO  CTYIECHTOB:
Mexnucuunauaapasie uccienoBanus: ¢6. Ct. ITo mar. III mexnaynap. Cryn. Hayu.-
npakt. Kond. Ne 3. 2012 r.
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KYHTIE 181 OPbIH AYBICTBIPATBIH EKI OCBTI KYH TPEKEPIH
TANBIHIAY

Monen XK.b., Kanaroek A.b., Heican6ekoB E.A., on-®dapabdu at. Kaz¥'V, Anmarsl K.
Fouteimu sxerexmri: PhD CaiimberoB A K.

Kazipri yakpITTa Ka3blll ajJbIHATBIH TAaOMFU OTBIH TYpJIepl a3aroblHa OailIaHBICTHI
QJIBTEPHATUBTI SHEPIrHsl Ke3JepiH KoyiJaHy eTe KaxeT. Con ceOenTi jKaHapThIIMalbl SHEPIus
Ke37iepi aiMarbIHarkl sko0anap kebipek MoHTe ue OOoJbII KaTblp. ByTiHri KyH/Ae jKacajaFaH KyH
SHEPTHSACHIH TYPJCHIIPY XKOHE TYPIACHAIPY THIMIUIITIH KOFapbUIaTy KYPBUIFBIIAPBIHBIH 11IH/IE
KYH TpeKepliepi KOJIaHyFa jKOHE JKCIUTyaTallMsFa ¢H KOJaiIbuiapablH Oipi OOJbIN TaObLIAIbI
[1,2]. Ochl xymbicTa 013 yehiHFaH KyHre 1071 OpbIH aybICTHIPY 9IiCIH KOJJIAHATHIH €Ki OChTI KYH
TPEKepiHiH KYMBICBIH 3epTTEIIK.

Tpekepai 6ackapy >KyHECIHIH Kbl KYPbUIBIMBI YIII OOIKTEH TYPaJbl: MEXaHUKAJIBIK
KYpbUIBIM, OargapiaMaiblK jkKacakTamMa oHE TapTma jKyienepi. MeXaHHMKaIblK KypbUIBIM
CBIpFbIMa MOWBIHTIPEK, CEepBOTapTHaiap, Ti30eKTi kiOepy CHSKTbI 3JIEMEHTTEPACH TYpabl.
barnmapnamansik sxkacaktama Kywzai izmeynin OeliiMaeMe anrOpuTMiHEH Typaabl. ATKapyIIbl
MeXaHU3M O0aKpUIay JaT4Wri, KO3FAITKBII JpaiiBepi »KOHE MMKPOKOHTPOJUIEP CHUSKTHI
asieMeHTTepIeH Typaabl. Kypacteipeuiran xkyiene 50%35 cm kyH Oatapescel 6ap. Kaxer 6osran
KarJaia ay/aHbl YIKEH KYH Oatapeschl YILIIH YJIKEH KeJeMJll YKcac TpeKep »Kacall IIbIFapyra
00apl. MexaHHUKaIbIK KYPBUIBIM KYH OaTapesyiapbIHbIH ITaHelliHeH, 0a3alIblK paMagaH, TOMEHT1
pamajiaH, aTKapyIlibl MEXaHU3MIEP/iH Ti30eKTi xKibepyiHeH Typabl.

TapTmansel KypacTeIpy Ke3iHzae Keneci KaXeTTi KOMIOHEHTTEP KOJIaHBLIabl: [U(PIIBIK
6ackapylbl Ky3ere acblpaTblH Atmega328 MUKPOKOHTPOJUIEP OChl KYPBUIFBIHBIH MHbI OOJIBII
tabbutanpl. Kemmimikke Oy cynOagarbl pe30HATOPABIH JKYMBIC JKUUTITT JKaTtajsl, Oipak
HIBIHABIFBIHAA Oyi1 kyie yumin 16 MI'n; KyHre non opbIH aybICTBIpY YLIIH cepBOTapTHajap;
YKApPBIKTBUIBIK JIEHTeHl Typaibl aKkmapaTTbl aly YUIIH KOJJIaHBUIATHIH KoMmmoHeHT - MLG4416
(doTope3ucTopaapbl; TOK JaTYUT - KYHITIK Ti30eK jkoHe Oackapy Ti30eKTepiHiH rajbBaHUKAIbIK
TYHiHI 6ap TypakThl HEMece aifHbIMaJbl TOKTAp/Abl eiiey yuriH apHainrad; 10 kOM-as1 OipHerie
pesucropiap, 6acna TakTa, KOpnyc, CoH1ai-aK 0aiIaHbICTBIPYIIBI CHIMJIAP KETKUTIKTI.

bi3 ycoiaran KyHpai Gakpuiay 9/1ici KYHI€ /197 OpBIH aybICTBIPY/Ibl, COHBIH callJJapbIHaH,
KyHeHl maiianany Ke3iHie MakCHUMalJbl Maijansl ocep Kod(D(UIMEHTIH KaMTaMachl3 eTyre
MYMKIHIIK Oepeni. JKyprisuireH Toxipubenep HOTHXKeciHAE KyH OatapescelHblH [1OK-1
CTallMOHAp KYMMeH canblcThipranaa 4 %-fa xorapbliaael. KyHre 1o opbIH aybICTBIpAaTBIH €Ki
OCBT1 KYH TPEKEpIHIH acCaJbIHFAaH TOKIPUOEIIK YITICl aJIbICTaFbl €J1/11 MEKeHIEep/Aeri a3KyaTThl
KYH 3JIeKTPOCTaHIMATIApbIH KYIIEHTY Ke3iH/e KonjaaHblc Taba ananasl. Anaiina KyHre manennig
OPBIH ayBICTBIPYBI YIIIH MOTOpJIAapFa SHEPTHUs MIBIFBIHAAPHIH J]a €CeTKe alry oTe MaHbI3abpl. KyH
HaHeJIi MacCAChIHBIH ©CYIHEH OHBIH KEHICTIKTE OPBIH aybICTBIPYBI YIIIH 3JIEKTp KYPri3rilTepiHiH
KyaTbl POMOPIIMOHAT ©CETIH 00JIa IbI.

[NTafinanansuTFrad onedueTTep Ti3iMi:

1. Cuong N. X., Hong N. T., Do Nhu Y. Analysis of the Sun Tracking Systems to Optimize the
Efficiency of Solar Panels //European Journal of Technology and Design. — 2016. — Ne. 4. —
PP.144-151.

2. Poulek V., Libra M. New solar tracker //Solar energy materials and solar cells. —1998. — V. 51.
—Ne. 2. - PP.113-120.
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MOCTPOEHUE MPOMEXXYTOYHOM OPBUTHI IC3 B HEHEHTPAJIbHOM
IHOJIE TAT'OTEHUA

MowmepiaoB C.b., KasHUTY um. K.M.CaTnaeBa, r.AnMaTsl
Hayunsriit pykoBoautens A.¢.-M.H., npod. beko A.A., AO «<HIIKUT», r. AnmaTsl
Hayunsrit koHCYIbTaHT A.(¢.-M.H., ipod. [Huaubaes M.J1., AO «HIIKUT», r. Anmatst

[Tycte UC3 coBepiaer opOuTaAIBHOE ABMKEHUE B TIOJIE TSATOTeHHS Xuyuia [1]

U :E+lvr2+1(v’—v)22, 1)
r 2 2
IJie: |\ — TPaBUTAIIMOHHEIN apaMeTp, V U V'— OCTOSTHHBIC MTApaMETPhI, TOJONPAEMBbIC TaK, YTOOBI
JIBUKCHHUE y3JIa W TMEPUICHTpa OpPOUTHI COBHAJANM C HAOMIOJAeMBIMU WX JIBIDKCHUSMH, I —
panuyc-BeKkTop, Z — anmmkara MC3.
BBenem reonieHTpUYEeCcKy0 HHJIMHIPHYECKYIO CUCTEMY KOOPAMHAT

X=pCOSA, y=pSind, z=1z. 2
yLII/ITbIBaSI, qTo r2 = p2 + 22 u 22 #0 y Z4 ~0 , TaMMWJIbTOHHAH 3aJa4H 3allMIICM TaK
1 2 1 2 2 H 1 2 1 u ' 2
H== +—p;s + —=—Zvp + | —-V'|z°. 3
2{pp p2 pk pZJ P 2 p 2 p3 ( )

VYpaBHEHUS JABIKCHHS MOXKHO 3alMcaTh B KaHOHWYECKOH ¢opme, TOrja ypaBHEHHE
["amunbTOHA-SIKOOU MOYKHO BBIIIUCATh B CIEAYIOLIEM BUJIE:

2 2 2 2
o +12(@j (@] _Q_sz_izi(@] “2a,-0. (4)
op p -\ o4 0z yo, 2 dz\oz

[TonHblit nHTErpan ypasHeHus (4) Oyaem Uckatb B BUJIE
V= ot + Wy (p) + W, (1) + Wy (2), (5)
TOT/1a OJHBIN MHTETpall ypaBHeHUs [ amuibToHa- k00U 3anuieM B CIeyIOIeM BUIE

2

2
V:—a1t+j\/v,02 +2—/J—ﬂ+2(0(1 —a,) dp+azl+_‘- 2° +2a,dz.  (6)
P

B cooTBercTBUM ¢ Teopemoit ko6 [2] Halinem oOliee perieHne KaHOHUYECKUX ypaBHEHUI
B CJIEIyIOIIEM BHJIE:
oV oV .
= =P, (=123 (7)
o, 0q;
DT penieHus JarT npomMexyTodnyro opouty MC3 B kBanmpaTypax, rae ou,02,03, B1, B2, B3
— TMIOCTOSTHHBIE HHTETPHUPOBAHUSI.

[NatinanansuTFrad onedueTTep Ti3iMi:
1. unubaes M.J. [TocTynaTensHoe ABM)KEHHE TACCUBHO IPaBUTUPYIOILETO Teja B
LIEHTPAJIbHOM M HELIEHTpaibHOM noJie Tarorenus.— Anmatel: PUO BAK PK, 2001.- 128 c.

2. llemun B.I'. JIBu>xeHnE UCKYCCTBEHHOTO CIIYTHUKA B HELIEHTPAJIbHOM I10JI€ TATOTEHHUS. -
M.: Hayka, 1968. — 352 c.
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OOTOJIIOMHUHECHEHIUSA ITIOPUCTOI'O KPEMHUA

Myxkames I'.X., KazHY um. anp-®apabu, r.Anmartsl
Hayunsrii pykoBoautens: k.¢.-M.H. ['peBreBa T.1O.

Hanonmopucteiii kpemHuii 001agaer yHUKaIbHBIMU (U3WYECKUMH, B TOM UHUCIE
ONTUYECKUMHU CBOMCTBaMM, B CHJIy Ye€ro O3TOT MarTepuall SBIsSeTcs OJHUM U3 Hauboiee
MEPCIIEKTUBHBIX JIJIS1 CO3/IaHUSI HOBBIX YCTPOICTB ONTO3JIEKTPOHUKU U (POTOHUKHU.

[lenbto paboOThHl SBISETCS MCCIEAOBAHUE BIUSHUS TMOPUCTOCTH U YIOPSIOYEHHOCTH
PacMoI0KEHUS HAHOIOP Ha MOBEPXHOCTH MOPUCTOTO KPEMHHUS Ha €ro (POTOIOMUHECLICHIINIO.

Pa3meps! 1 B3auMHOE paciioyioKeHHe op Ha MOBEPXHOCTH HAHOILJICHKU O0YCIIOBIMBAIOT €€
onrtrueckue cBoicta [1]. B pabore [2] ObuT paccMOTpeH BOMPOC O BIMSHUH IIOTHOCTH TOKA
JNEKTPOXUMHUYECKOTO TPaBJICHUS MpPU IMOCTOSHHOM BPEMEHHM TpPAaBJICHUS IUIGHKH Ha
MHTEHCUBHOCTH €€ (poToMoMUHecHeHIInU. B nanHOi paboTe Obljia BEIUMCIEHA OPUCTOCTh ATHX
IIeHOK. J[as »Toro wu3o0paskeHus MOBEPXHOCTEHM IUICHOK, IOJIyY€HHBIE CKaHUPYIOUIUM
JNEKTPOHHBIM ~ MUKpockomoM (COM), Obuld TOABEPrHYTHl HaMU  IPE0Opa3OBaHUIO
KOHTPACTHOCTU TaK, YTOOBI OHU COJEPKAJIM MHUKCENIU TOJBKO OEIOro M YepHOro ILBETOB, YTO
MO3BOJIIET PACCUMTATh MOPUCTOCTh OOPA3LOB KakK OTHOILICHHE YUCJA YEPHBIX MHUKCENEeH K UX
oOmemy uwucny. s omnucaHus YHOpPSAJOYEHHOCTHM CTPYKTYphl IUIGHKH Oblla paccuMTaHa

N

uH(pOpMaIMOHHAsT SHTponus 1o (opmyre S:—ZF’ilnPi, 1=1,2,3..., rme mpu 06paboTKe
i=1

I/I306pa)KeHI/I$I 1o BEITMUMHOM PI IIOHUMAaOT HMHTCHCHUBHOCTb ITHMKCEIIA qepHO-GGHOFO

MOJyTOHOBOTO M300paxkeHust, N — obmiee 4nciao muKcenei.
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Pucynoxk 1. 3aBucuMocTs nH(MOPMALIMOHHOHN SHTPONHNH (a) 1 MAKCUMYMa MHTEHCUBHOCTH
doromromunectiennuu (b) ot mopucrocTH

HpI/I YBCIMYCHHUU IIJIOTHOCTHU TOKA JJICKTPOXUMHUYCCKOT'O TPaBJICHU TOPUCTOCTD INICHOK U
I/IH(I)OpMaI_II/IOHHa}I OHTPOIIMA TOBCEPXHOCTHOI'0 CJIOAd PACTyT, 4YTO CBHUIACTCIILCTBYCT 00
YMCHBIICHUHU YIIOPAAOYCHHOCTU HX CTPYKTYPBI. M HTEHCUBHOCTD (I)OTOJIIOMI/IHCCLICHI_II/II/I npu
9TOM YMCHBIIACTCHA, YTO MO3BOJIACT CACIIATH BBIBOA, YTO YBCIIMUCHUC pasMEpa NOop U YMCHBIICHUC
YIOPSIOYECHHOCTH CTPYKTYPBI IJICHKH OCIA0ISAIOT €€ (GOTOTIOMUHECLIEHIIHIO.

HOHy‘-IeHHBIC PE3yIbTaThl MOTYT OBITh UCIIOJIL30BAHBI 151 pa3pa60TI<H U OIITUMU3AIUU
pa6OTLI (I)OTOJ'IIOMI/IHGCI_ICHTHBIX HpI/IGOpOB u YCTpOﬁCTB Ha OCHOBC MOPUCTOI'O KPEMHUS.
CHOuCcoK UCIONL30BaHHOMN JIMTCPATYPhI:

1. Z.Zh. Zhanabaev, V.Yu.Timoshenko, A.Zh. Turmukhambetov, T.Yu. Grevtseva, R.B.
Assilbayeva. Structure of porous silicon films // Eurasian Physical Technical Journal. —2017. -
Vol. 14, No 1(27). - P. 30-33.

2. B. Cho, S. Jin, B-Y. Lee, M. Hwang, H.-Ch. Kim, H. Sohn. Investigation of photoluminescence
efficiency of n-type porous silicon by controlling of etching times and applied current densities //
Microelectronic Engineering. — 2012. - VVol. 89. - P. 92-96.
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MOJIAPUMETPHUYECKOE UCCJEJTOBAHUE MOJIOA0M 3BE3JIbI MWC 137

Mpip3ataiiyiisl P., KasHY um.ans-®apadu, r.Anmatsl
Hayunslii pykoBoautens: K.¢.-M.H., U3Tneyos H.T.

B nannoit pabote paccmarpuBaercs nepemeHHas 3Be3a MWC 137.00beKT MHTEpECEH
MomHemet smuccuen B HL. MWCI37, BeposatrHo, sBusercss MaccuBHOW O-3Be3/10M,
HaXOJAIICHCS HA paHHEM dTare BCKPBITUS 000J109Ki. OTMETUM OYE€Hb BBICOKYIO HAOIIOIaEMYIO
CTENeHb MOJSIPU3alNY U3NTydeHus: o0bekTa, gocturaroinyo 9%. [Ipu stom Habm01a€TCS CUTbHAS
NEPEMEHHOCTh CTETNEeHM NOoJspu3anuu u3nydyeHus (p~4%) mpu OTHOCHUTEIBHO HEOONbIINX
W3MEHEHUAX Mo3ulMoHHOro yria (~14%). MatepecHo, 4to ¢ poctom nojispuszanuu ot 3% 10
9%mo3uIoHHBIN yron MeHsiercs ot 155° no 170° (puc.1). Kpome Toro, HeOOBIYHO COOTHOIIICHHE
MeXAy Moispuzanuei usnydeHuss U Omeckom. C  yBelMYEHHEM SPKOCTH OObEKTa B
yIbTPapUOIECTOBOM JHAMa30HE TMOJSIpU3ANMs H3ITYdeHHs] Bo3pacraeT. llomydeHHBIE HaMu
3HAYEHMS TO3ULMOHHOTO yria corjacytorcs ¢ fanHbiMu MK nonspumerpun MWC 137. Cnenyet
MOAYEPKHYTh, YTO ITOT OOBEKT MOKA3BIBACT JOCTATOYHO BHICOKYIO MOJSPHU3ALUIO U3IYYCHUS U B
ommxuHert UK obnactu cniektpa (B monocax JHK crenens nonspuzanuu okoso 2%-3%). [lpu atom
OTMETUM, YTO NpU Hepexoje oT onrtuueckoro nuanazoHa k MK (1.2-2.5 mxm) Habmromaercs
MOBOPOT IJIOCKOCTHU mossipu3anuu Ha 10° -15°, uto MokeT ObITh cBsi3aHO ¢ TeM, uTo UK u3nydenue
paccenBaeTcs B 00iee X0JIOAHBIX 00JACTSIX MBUIEBOTO JucKa [1].

=] 03 W O
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Pucynok 1. 3aBUCUMOCTb CTENEHH MOJSIPU3ALNN OT MO3UIIMOHHOTO YIiia B TOJIOCE
R s MWC 137

CHnmcok UCnoJIb30BaHHOM JIUTEpPaATypHI:
1. E.-H.Komankas, O.O.lllynoB, Pe3ynmbTaThl (HOTOMETPUYECKUX  HIOISAPUMETPHUIECCKHIX
HaOmoaeHu nepemerHoi 38e3a61 MWC 137, JIT'Y, N397, ¢.94, 2003.
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HNCCIEJOBAHUE JUAT'PAMMBI HAITPABJIEHHOCTU AHTEHHbBI HA
OCHOBE ®PAKTAJIA TPEYI'OJIBHUKA CEPIIMHCKOI'O

Mycraduna A.b., Hamaz6aes T.A., KazHY um. anp-®apabu, r.AnmaTsl
Hayunslit pykoBoautens: ct.pen. Kapubaes b.A.

@pakTanbHas aHTEHHA — HOBOE HampaBlieHHE B cdepe aHTCHHO-(PHUIEPHBIX YCTPOMCTB.
BaxxubIMH OCOOEHHOCTSIMU TaKUX AHTEHH SIBJISIOTCS MHOT'OJUANAa30HHOCTh U HaNpaBlIEHHOCTh
[1]. Lenpto naHHOW pabOTHI SBISETCS HWCCIEIOBaTh Jauarpammbl HampaeieHHocTH (IH)
MIPOBOJIOYHOM JIMIIOJIb AHTEHHbI Ha 0a3e KPUBOTO «TPEYrojbHUKAa CEPIUHCKOrO» B JMAaIa30He
100MTI'ty — 3T T, AHTEHHBI OBUTH CIIPOSKTUPOBAHBI U HCCIICIOBAHBI B IporpammHoii cpeae HFSS
B BUJIe AUMNONb. PerynspHas anuHa Lo (paccTosiHue oT HayallbHOM TOYKU 10 KOHEYHOW TOYKH)
BCeX aHTeHH cocrtaBiseT 20.5 cm, nuamerp mnpoBonoku 1.2 MM. JlaHHas aHTEHHa HMMeEET
CJIeIyIOIlIKe PEe30HAHCHBIE YacTOThI: npu nepsoM npendpakraie 0.5 [T u 1.5 I'Tu, npu Bropom
0.3ITu I I'Tu, mpu tperbem 0.3 1 0.7 I'Tx. HaGrrotaeTcs cMenieHne 4acToThl B 0071aCTh HU3KUX
4acToT C pOCTOM HOMepa IpeldpaKraia.

a) 0) B)

Pucynok 1. TpexmepHbIe AHarpaMMbl HAIPaBIEHHOCTH ITPOBOJIOYHON (PAaKTaTHHON aHTECHHBI
JI0 TPEX UTEPALMH.

Ha pucynke 1 mpuenenst JIH aHTeHH 40 Tpex HTepaluu (pakrana B Pe30HAHCHBIX
yacrorax (muarpammsel nipu fi u f2 Hajmoxensr). B wactoTte fi OCHOBHBIE JIETIECTKH BCEX aHTEHH
HAINpaBJCHbI MEPIEHANKYISPHO K OcsAiM aHTeHHbI. [Ipu f memecTku HampaBieHBl BIOJb OCH
AQHTEHHBI, TO €CTh NPH IMEPEX0Jie€ U3 MEPBOr0 PE30HAHCA K BTOPOMY HAMPABICHHOCTh aHTEHH
MEHSIIOTCS Ha yroJt 71/2. DTo sBIICHHE Tak:Ke HaOoaaeTes B pabote [2], rae ObUIH pacCMOTPEHBI
MIPOBOJIOYHBIE TUMOJIb AHTEHHBI HA OCHOBE T€OMETpUYEeCKNX (pakTalioB «TpeyroibHuka Koxay,
«aHMU30TPOIHOTO (pakTana» u «ppakrara MunkoBckoro». [lannHas crnennduka QppakTaabHBIX
aHTEHH MOXXET HalTH MpUMEHEHHEe B chpepe paaroIoKalii U paiiOHaBUTallUH.

CIMCcOK NCTIOTTb30BAHHOM JIUTEPATYPHI:

1. TloranoB A.A. ®pakrtansl B paguHopHU3MKe W PaIUOJIOKAIMU: TOIOJOTHS BBIOOPKH.
«YHuBepcuTeTcKas kauray. Mockaa, 2005.

2. NmanbaeBa A. K., Kapubae b.A., Hamaz6aeB T.A. ®Dusnueckue XapaKTEepUCTHKH
JUTIONIGHBIX aHTeHH (hpakTanbHON Gopmel. Bectauk KasHTY, 117(4), ¢. 300-305, 2016.
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KE3JIENCOK TI3BEKTI UMITYJIbCTEPIIH TEHEPATOPBI

Huszanues K.A., An6an6aii H., TonereHoBa A.A., On-®apabu at. Kaz¥YV, Anmarsi K.
Foumeivu sxerexmri PhD nokrop Meneros b.K.

Wmnynbe reHepaTopiiapbl KONTETeH PaaruOICKTPOHIBl KYPBUIFBUIAPABIH MaHbI3IbI
KypaylmbIChl OOJIBINT TaObUIATHIHBI aHBIK. Onap caHABIK TEXHHWKAaHbI Oamnrtay OapbIChIHIA
KOJIaHBLIAABl JKOHE OYJI Te€HEpaTOpJIapIbIH JKUUIIKTEpl OipHeIe Merarepike JeWiH >KeTel.
OnapiaH IIBIFATBIH WMIYJIBCTI CUTHAIJIAPIBIH TYTac CUTHAJNApJaH apTHIKUIBUIBIFEI Oap:
UMITYJIBCTI CHTHAJIBIH OpTallia KyaThl Y3IIKCi3 CHTHAIIBIH OpTalla KyaThlHAaH dJeKaiaa Kilii.
Ocpbl TeHepaTopiiapMeH KOCa JIOTUKAJBIK CXEeMalap MEH KYPBUIFbUIAP/bl, UMITYJIbCTHI-KOJITHI
MOJTYJISIIHSICHI Oap OalIaHbIC KaHAJIAPBIHBIH allapaTypacklH, HHTETPAIIBI CXeMallap/ibl, CaHAY
KYPBUIFBUIAPBIH TEKCEpyre apHajiFaH Ke3JeWCOK Ti30eKTI MMITyJbCTEpAiIH T'€HEepaTopiaphl na
PaMo3ICKTPOHNKA A KEH KOJIJTAaHbIC TAITKaH.

By kympicTa Ke3JeHWCOK Ti30EKTI UMITYJIBCTEp TEHEpaTOpBIHBIH Mojeni Multisim
OarnapnamacbiHAa BuH kemipi Heri3iHieri aBToTepOenMeni jKyhere Ke3aeicokK acepiH 3eprey
YIIiH TYPFBBBULIBL (1-CypeT) jKoHe OHBIH IIBIFBICBIHAA Y3aKTBIFBl KE€3EHCOK UMITYIIBC AJIbIH]IbI
(2-cypetr). Byn wmozenr Multisim OarmapiaMachlHIa PagMOdICKTPOHABI  KYPBUIFBLIAPIBI
TEKCEPYIe OTe bIHFANJIBI.
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TeHEPaTOPBIHBIH Multisim TreHepaTOpbIHBIH UIBIFBICBIHAAFBI  CUTHAJIIBIH
OarapiamMachIHaFBl MOAEI YaKBITTBIK PEATH3AIHSCHI

Konnaneuiran oneduertep Tizimi:

1. Tluxosckuit A., Pozenbmom M., Kyprc 0. Cunxponusamus. DyHIaMeHTaIbHOE
HeIuHelHoe gBiienne. M., 2003;

2. Ammmenko B. C., Acraxo B. B., BaguBacoBa T. E. PerynspHble W XaoTHUecKHe
aBToKosneOanus: CUHXpOHU3auus U BiIusiHUE QurykTyanuit. M., 2009;

3. buexman U. U. CuaxpoHHU3anus B Ipupoe U TEXHUKE. 2-¢ u3a. M., 2015.
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PHOTOMETRIC INVESTIGATION OF THE B-TYPE STAR AS 78
Nodyarov A.S. Al-Farabi Kazakh National University, Almaty
Scientific adviser: Kuratov K.S. candidate of physical and mathematical sciences, KazNU

We present the results of multicolor photometric observations of early type emission-line
star AS 78. A large near-IR excess radiation is detected in AS 78. The photometric data indicate
that the star’s Tefr increases with time, while the stellar wind changes its structure. Distance toward
object is estimated on the basis of its radial velocity and the galactic rotation curve. Consideration
of different options about the nature and evolutionary state of the object leads us to suggest that it
is a binary system containing a B-type intermediate-luminosity star a gaseous disk around the less
luminous component. In the course of this study we obtained photometric observations of poorly-
studied object, AS 78. Analysis showed that its properties are similar to those of B[e] stars with
hot circumstellar dust. Here we present the results of our photometric analyses for this object,
including estimates of the main characteristics of the star and its surrounding circumstellar matter.
The near- and far- IR excesses observed in the Spectral Energy Distribution (SED) of AS 78
suggest that the object is surrounded by a dusty envelope. In order to model the dusty environments
we constructed the SED using our photometry, the MSX, and the IRAS fluxes [1].

We have obtained and analyzed photometric data for peculiar emission line-star AS 78.
This object was found to display noticeable photometric variations in the optical region with
amplitude of about 0.3 mag. The IR excesses in AS 78 indicating a lack of far-IR radiation. This
object was identified in the recent mid-IR galactic plane survey of the MSX satellite with fluxes
comparable to those of IRAS [2].

A near-IR excess is detected for AS 78 for the first time. The radial velocity measurements
suggest that the distance towards AS 78 is 2.9 kpc, based on the galactic rotation curve. The
consideration of different hypothesis about the nature and evolutionary state of AS 78 enabled us
to discard those of a B[e] supergiant, Herbig Ae/Be star, and post ~AGB object. The observed
variations of the near-IR flux are more consistent with the binary hypothesis. If this is the case,
then the primary is responsible for the bulk of the optical radiation and had Tefs ~ 17000 K; Teft
and/or the stellar wind strength appears to be increasing with time.

The secondary must be a less luminous star which is probably surrounded by an optically-
thick and geometrically-thin gaseous and dusty disk. Although we currently do not have sufficient
evidence for the object’s binarity, the observed strong emission-line spectrum of AS 78 is rather
unusual for such a relatively low-mass star [3].

We suggest that all these phenomena might be due to the orbital motion in a close binary
system, where the gaseous disk around the invisible star fills its Roche lobe and pours matter onto
the visible component. The latter is probably a B-type giant star. Such a system is rather unusual,
but not completely unexpected.

The observations obtained so far do not allow us to derive the object parameters with high
accuracy. Additional observations including optical and IR photometry and high-resolution
spectroscopy are required for this star. Nevertheless, this study has revealed a number of its
important properties, and our results allow us to create an observing strategy. In particular, frequent
near-1R observations seem to be the most important to get more information about the IR emitting
regions and possible secondary components.

References:

1. A.S. Miroshnichenko, E.L. Chentsov, V.G. Klochkova, K.S. Kuratov, et.al.
Spectroscopy and photometry of the emission-line B-type stars AS 78 and MWC 657. // A&A. —
2000 V. 147. - P. 5-24.

2. A.J. Clarke, R. D. Oudmaijer, S. L. Lumsden. Tycho-2 stars with infrared excess in the
MSX Point Source Catalogue. //Mon. Not. R. Astron. Soc. — 2005. 363, 1111-1124.

3. Dong Yi-Sun, HU Jing-Yao. Early type emission — line stars with large infrared excesses.
Chin. Astron. Astrophysics. (2001)15/3,275-2
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PAZPABOTKA BECITPOBOJHbBIX ABTOHOMHBIX CUCTEM YJIMYHOI'O
OCBEIIEHUMA

HypramueB M.K., bektacos H.b., Kemn6aii K.T., Opeim6ex M.E., KazHY um. anp-®apadu
Hayunslit pykoBoauteins: PhD, u.o.1ou. CaiimoeroB A K.

Hauboee Ba)KHBIM Ha CETOAHSIIHUI ACHD SIBISIETCS MOBBIIIEHUE YHEPT03(P(HEKTUBHOCTH
pa3iauuHbIX cucteM. OJHUM M3 METOJ CHUXEHMs NMOTPEOJICHUs 3JIEKTPO3HEPIUU SBISAETCS
aBTOMAaTHU3AlMK MPOLECCOB, a TAaK K€ IOCTPOECHHUE AaBTOHOMHBIX MHTEIJIEKTYaJIbHBIX CHUCTEM
[1,2]. CymecTByronye CUCTEMbI OCBEICHHUs, paOOTAIOIINE B KPYIHBIX HACEJICHHBIX MYHKTax
Hamel PeciyOinku, ¢ TOUKH 3peHust 3HEProdpHEeKTUBHOCTH SBISIOTCS OYSHB 3aTPAaTHBIMU, TaK
KaK 371eCh HE IIPEyCMOTPEHBI CIeAYIOIINE BaKHbIE (PAaKTOPBI:

- HEeT y4éTa NPHUCYTCTBHS U OTCYTCTBHS IOJIH30BATENSI OCBETHTEIHHBIM 00BEKTOM. Bitouenue
U OTKJIIOYEHHE (DOHAPHBIX CTOJOOB, OCBETUTENBHBIX JaMIl B MOABE3JaX JKWIbIX JOMOB, BO
JBOpax MWIbIX KOMIUIEKCOB IPOMCXOJIUT BPYUHYIO MJIM IO PAaCHMCaHUIO BOCXOJa U 3axoja
ConHua, 6e3 yyera Toro, Kak 4acTo B 3TOM MECTE HaXOJATCs JIIOIH;

- HUCIOJIb30BaHUE Tra3zopa3psaHbIX JaMil. Takue Jamibl, 0 CPaBHEHHIO C MaJIOMOIIHBIMU
CBEPXSAPKUMHU CBETOAMOJHBIMM JIAMIIAMH HMEIOT psAJl HEAOCTAaTKOB: HEIOJITOBEYHOCTD,
HEBO3MOKHOCTb IOCTPOEHUS IHEProcOeperaroninux aaropuTMoB.

- CJIOKHOCTb BBISIBIICHHSI HEUCIIPABHOCTEN OCBETUTENBHOIO YCTPOICTBA, B ClIy4ac yAAJIEHHOIO
pacToyoKeHus yrpasistoniero mkada ot ¢GoHapHbIX cToi00B. Hemano BpemeHu mpoiizer,
npexze yeM OyzeT BbIBICHA HEMCIPABHOCTb, U Oy1yT OTIIPaBJICHbI PEMOHTHBIE OpUraabl 1is
IIPOBE/ICHUSI IUaTHOCTUKU U PEMOHTA;

Llenpto Hacrosied pabOThHl SBJIAETCS IOCTPOEHUE AaBTOHOMHOM OecrpoBOJHOM
9HEProd(PPEeKTUBHON CHUCTEMBI YIMYHOTO OCBEIIECHUS Ha COJHEYHBIX Oarapesx CHCTEeMOH
cnexenus 3a ConHueM. boisbliasg 4acTb MHTEUIEKTYaJbHBIX CHUCTEM YJIUYHOIO OCBEIICHMS,
JNEHUCTBYIOLIUX B MUpE, HE SBISAIOTCS aBTOHOMHBIMH, OJHAKO MHOTHE OCHAIIEHBl AaTYUKaAMHU
JIBIWKEHUS W TPUCYTCTBUSA JUIsl M3MEHEHUs SPKOCTH JIaMIl, YTO CYIIECTBEHHO CHMXKAET
DHEPro3aTparhbl.

C uenbto moBbliIeHUs 3((HEKTUBHOCTH CUCTEM YIMYHOTO OCBELIEHMS CIIEAYET CO3]aTh
ABTOHOMHbBIE MHTEJUIEKTYaIbHbIE CUCTEMbl HA OCHOBE YJIMYHOTO OCBEIICHHUs. J{71s1 MOHUTOpPHHTa
U KOHTPOJISI TAaKOM cucTeMbl Hanbojee MpUeMIeMO HCI0JIb30BaHHE OECIPOBOIHBIX CEHCOPHBIX
cereil.  IluTaHue cHCTEMBl OCYIIECTBISETCS COJNHEYHBIMU HaHedsIMU. OJHAKO CHCTEMBbI
OCBEIICHUS Ha COJIHEUHBIX OaTapesx CTaJKHUBAIOTCS C TEM, YTO COJIHEYHbIC MaHEIH He BCeraa
CIIOCOOHBI ITOJIHOCTBIO 3aPSANTH AKKYMYJISITOPHI JI1sl o0ecnieueHus Oecriepe00MHbIM OCBEILIEHUEM.
BcnencrtBue 3TOro Takue CUCTEMBI BCE €€ HE IMOJIYYMIIM IIMPOKOrO pacnpocTpaHeHus. s
noBbllieHuss KIIJ[ coiHeUHBIX MaHeneil BO3MOXXHO HMCIIOJIB30BAHUE CHCTEMBI CIEXKEHHS 3a
Connuem. HenoctarouHoe KOJIMYECTBO SKCIIEPUMEHTANIBHBIX JaHHBIX B JAHHOM HAIIPaBJICHUH HE
JTAeT BO3MOXHOCTb OLIEHUTh 3((HPEKTUBHOCTH MOJOOHBIX TEXHOJIOTHUH.

IIpumenenne cucremel ciexeHuss 3a CoOJHLEM MO3BOJISIET IOBBICUTH MOIIHOCTb
COJTHEYHBIX Oarapeil, a cucrtema OecpoOBOJHOTO MOHMTOPHUHIA JA€T BO3MOXHOCThH MOJHOCTBIO
KOHTPOJIMPOBAThH MPOIIECC U OBICTPO pearupoBaTh Ha JIIOObIE U3MEHEHUS B CUCTEME.

CHOHUCOK UCIIONB30BaHHOMN JIUTCPATYpPhI:

1. Zhang J. et al. Group decision making based autonomous control system for street lighting
/IMeasurement. — 2013. — T. 46. — Ne. 1. — C. 108-116.

2. Leccese F. Remote-control system of high efficiency and intelligent street lighting using a
ZigBee network of devices and sensors //IEEE transactions on power delivery. —2013. — T.
28.—No. 1. - C. 21-28.
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A3 KYATTBI ABTOHOM/IbI ®OTODJIEKTPJIIK )KYWEHI JAVBIHIAY

Heican6ekoB E.A., Monen XK.b., Kanatoek A.b., ain-Papadu at. KazY¥V, AnMar K.
Frueimu xerexnri: PhD CaiimGeros A K.

KyH »HepreTtukacwhlHIIa €H aKTyalabl MoceyenepaiH Oipi aBTOHOMIBI (DOTOIIIEKTPIIIK
Kydenepai  enaey Oosbim  TaObuiamel  [1,2].  Onemmik  Toxipubene o0BEeKTIIepIl
SHEProKa0ABIKTAYABIH €Ki TYpi KOJIAaHBUIAIbI, OPTAIBIKTAHIBIPHUIFAH KOHE aBTOHOM/IBI.

Byt s)xymbIcTa aBTOHOMABI (DOTORIEKTPIIIK CTAHIHS KOHE OHBIH ()yHKIIMOHAIIBI OOTIKTEpi
KapacThIPbUIFaH. A3 KyaTThl aBTOHOM/IBI ()OTOIJIEKTPIIIK CTAHIMSHBI )K00aay YIIiH €H ajlJIbIMEeH
AKKyMYJISITOpbl  OaTapesHbIH CHUBIMIBUIBIFBIHA KaXKETTI OOJaThlH, COHAAW — aK KYH
OaTapesutapbIHBIH KyaThIH KQ)KETTI €TETIH eCenTeyepal )KYpri3y KaxerT.

AKKYMyJSITOPJIBI ~ OJIOKTBIH ~ CHUBIMABUIBIFBIH ~ €CenTey OapbIChIHIA, OHIIPYIIiIep
AKKyMYJISITOpJIapAblH KbI3MET KepceTy Mep3iMmiH y3apry ymiH oHblH 70% - &1aH TeMeH
paspsiiTaliMayblH YCHIHATBIHBIH €CT€ CAKTaYBIMBI3 KaKET. AKKYMYJATOPIBI OJOKTHIH Ka)KeTTi

cUBIMIBUTBIFBI (1) hopMyiia GOWBIHIIIA eCenTENe/i:
100 P

_ 5
CH - EU_HAtHB (1)
MYHJIa Sp — aKKYMYJIATOPJIBIH Pa3psATaly AeHreii, Py — jKykTeMeHiH Makcumanasl Kyatsl, Uy —
AKKYMYJIATOP/IBIH HOMUHAIIBI KepHEYI, Atys — TYHT1 YaKBITTBIH Y3aKThIFbI.

XKyileHiH Kopek Ke3iHE KaXeTTI aKKyMyJsTOpJjap CaHbIH AaHBIKTAy VIIiH, aJIbIHFaH
CHUBIMJIBUIBIKTBl aKKYMYJISITOPJIBIK OaTapessHblH HOMHUHAIIBl KOPCETKilliHe OeiyiMi3 Kaxer,
KepceTkimi A*c (ammep - carar).

N = C?H 2)

myHga Cy — aKKyMyJSATOpPJBl OJOKTBIH KaKeTTi CHUBIMIBUIBIFBI, C — Oip aKKyMYJSTOpPIIBI
GaTapesHbIH CUBIM/IBUIBIFHI .

Kyartsi 1,5 kBt GonaTbiH (OTOIIEKTPIIIK KYHEHI OHIeY YIIiH opKaichichl 250 BT KyaTThI
6 KYH 3JeMeHTI KaxeT. Makcumanisl kepaey — 32,5 B, Tok — 7,9 A. AKKyMynaTop/sl TaHIAy
OapeicbiHAa (1) popmynacelH KOJAAHBII, aKKYMYJISTOPIbl OJOKTHIH CUBIMIBUIBIFBIH €CENTENMI3.
Ocpl xykTeme ke3inge (1) TeHzaeynl maiiianaHa OTBIPBIN, KaXETTI aKKyMYJISATOPIbl OJOKTHIH
CUBIMJIBUIBIFBIH ecenTeiMi3. bisre cubiMabuibirbl 200 A*c OomaTtelH 6 aKKyMyJATOp KaKeT

6onael (3-4)

Cy = ﬂgmﬂ = 1204,76 A4 A3)

Sp Uy

myHza Sp = 70%, Pyx=632,5 Bt, 3 xectenen, Uy=12 B — akkyMynsTOpIbIH HOMUHAJIJIbI KEPHEYI,
Atz =16 c.
1204,76
N=——=x6 4)
‘ 200
XKymbicta kepceriireH HoTwkenep Kyatbl 1,5 kBT GomaTelH aBTOHOMIBI KYH 3JEKTp
CTaHIUSCHIH X)00ajay YIIiH KOJITaHbIIaIbI.

[NTatinanansuTFad onedueTTep Ti3iMi:

1. Roman E. et al. Intelligent PV module for grid-connected PV systems //IEEE Transactions on
Industrial electronics. — 2006. — T. 53. — Ne. 4. — C. 1066-1073.

2. Stetz, Thomas, Frank Marten, and Martin Braun. "Improved low voltage grid-integration of
photovoltaic systems in Germany." IEEE Transactions on sustainable energy 4.2 (2013): 534-
542.
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NUMERICAL SIMULATION OF STAR-DISC INTERACTION IN ACTIVE GALACTIC
NUCLEI

11.S. Orasheva , zh.E. Smadil. Supervisor: 2?M.T. Kalambay.
lal-Farabi Kazakh National University, Almaty, Kazakhstan
2Fesenkov Astrophysical Institute, Almaty, Kazakhstan

The theory of active galactic nuclei (AGN) still remains one of the most urgent problems of
astrophysics, because the physical nature of AGN is presently far from a complete understanding.
According to modern concepts, AGN has 3 components: accretion gas disk (AD), supermassive black
hole (BH) and stellar system. The difference between [1] work is that in this work we use rotating
stellar system. In the [2] work showed that rotation is found to accelerate the dynamical evolution
through the transfer of angular momentum outward, as well as from high masses to low masses.
However, the degree of acceleration depends sensitively on the assumed initial mass function since
dynamical friction, which generates mass segregation, also tends to accelerate the evolution, and the
combined effect of both is not linear or multiplicative. As long as dynamical friction dominates in the
competition with angular momentum exchange, the heavy masses lose random energy and angular
momentum and sink towards the centre, but their remaining angular momentum is sufficient to speed
them up rotationally.

The results of studies of the effect of the rotating star cluster on the dynamics of active galactic
nuclei are presented. The study was conducted with a numerical model of galactic nucleus based on
phiGRAPE+GPU. We examined and compared with each other orbital parameters of accreting stars
for model of the galactic nucleus with rotating stellar cluster (King model) and non rotating stellar
cluster (Plummer model). It was found that the cluster with different rotating parameters almost half
of the accreted particles interact strongly with the gas and are captured by the disc before accretion.
This suggests that interaction of the rotating stellar cluster, with the gas disk in the galactic nucleus
might lead to the formation of stellar disk in the central part of the nucleus.
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Figure 1. The cumulative distribution of the particles by eccentricities of their orbits at accretion time
(t=2rel) for the different rotating parameters of King model and non-rotating Plummer model. Vertical
axis shows the ratio of the number of stars that accrete with an eccentricity of less than a given value,
to all accreted stars.

The results of the studies can be used for further study of the star dynamics in galactic nuclei.
References:
1. B.T. Shukirgaliyev, T.P. Panamarev, A.Zh. Naurzbaeva, M.T. Kalambay,P.P. Berczik, A.
Just, R. Spurzem, M.A. Makukov, E.Y. Vilkoviskij, Ch.T. Omarov Effect of Gas Accretion Disc

Profile on Orbital Parameters of the Accreted Stars // Reports of the National Academy of Sciences

of the Republic of Kazakhstan. — 2016. — Vol. 309. Ne 5. — P. 5-13

2. Kim, Eunhyeuk; Lee, Hyung Mok; Spurzem, Rainer. Dynamical evolution of rotating
stellar systems - 111. The effect of the mass spectrum//Monthly Notices of the Royal Astronomical
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CBIMCBI3 CEHCOPJIBIK )KEJLIEPJIIH ©3APA BAUJIAHBICY TUIMALIITTH
APTTBIPY

Opeimbek M.E., Kemn6aii K.T., bektacos H.b., Axxuouesa A.P., Jl>xakceuisikoB H.A.,
on-®apabu areiaaarel Kaz¥V, AnMartsr K.
Foeutbivu sxerexmri: PhD CaiimbGeroB A K.

ChIMCBI3 CEHCOpIIBIK Kelep OYriHIl TaHAa KeH ayKbIMJa KOJIAAHBIC TaybIll OTBIPFaH
panuoOaiinanblCTeIH Oip camacel. MyHpmail skeniiep a3 KyaTThl KaObLIAay-TapaTKbBIILITaH,
CeHCOopJIap MEH MHKPOIPOIECCOopIapIaH, KONTereH KImiripiM TYHIHASPACH TYPHII, HU3UKAIIBIK
KYpBUIBIMIAphl MeH >kahaHbIK xKemninepin Oipre OaitnanbicThipa anaasl. ChIMCBI3 CEHCOPIIBI XKl
— paauoapHajap apKblibl e3apa OIpIKKeH, COHbIMEH Oipre aTkKapylbl KYpbUIFbLIApAAH KOHE
KONTEreH JaT4YUKTEpJeH (CeHCOopiapJaH) TypaThiH, OONIHIeH, ©3MiriHeH YWbIMIACATHIH JKEIi.
OcpiHpait xemae Oip SJEMEHTTIH €KIHINI dJeMEHTKEe Xabapiama peTpaHCsIusIIaybIHBIH
apKachlH/a, KAMTY aiiMarbl OipHeIIe MeTp/IeH OipHelle KHIOMETPIi Kypaiabl.

ChIMCBI3 CEHCOpJIBIK Kenuiepal yHbIMaacTbipyaa ZigBee ChIMCBI3 TEXHOJOTHSICHI
KoyimaHbUIIe! [1,2]. 3epTTey aymarsl peTiHe KalajblK aiiMaK ajblHFaH 00JIaThIH. Op FUMapaTThIH
Te0eciH/le CeHcopap opHaTbuIFaH OosaThiH. Onapra, OpKanChIChl OaFbITTAYBII PETIHIAEC KbI3MET
aTKapa ajaTblH CBIMCBI3 TEXHOJIOTHsuIap kainranraH. CeHcopiap MEH ChIMCHI3 OaillaHbIC
MOJIYJIJIEPiHIH KOPEK KO31 PeTiH/Ie aKKYMYJISATOPIBIK OaTapesap KOJIIaHbLUI/IbL.

XKeniniH KypbUIBIMBIHA TOKTAIATHIH O0Jicak, ZigBee aFbIHbI op TYPJIi KEINTiHIH KECKiHAEPiH
KOJIJJaiJ1bl, COHBIH 11I1H/E KeJeCl TOMONIOTUsAIap: «HYKTe-HYKTe», KHYKTE KOITHYKTE», <OKYJIIbI3»,
«UEPAPXUSIIBIKY HKOHE «KOIl YAIIBIKTHI jKeii». CHIMCBI3 CEHCOPIBIK JKEJl «KOI YAIIBIKTHI el
TOIIOJIOTHSACKHI HETI31H/Ie jkacanaapl. Ken ysImbIKThI JKelliHiH 0apiblK TYHiHIepl Oacka TyHiHaepi
TabyFra KabineTTi *oHe OipiH-0ipi allBIPBIN TaHY Ke31H/E AecTeNepIiH OepinyiHiH YTHIMIBI KOJIbIH,
alipIpOaCThIH MaKCUMAJ SKbUTIAMABIFBIH, KaTeIepiH Maiiia 00IybIH KHULUTIKTI ’KOHE TOCY YaKbIThIH
ecenreiiii. Onmeyni MoHIep Kepii TyiliHaepre Oepineni, TpaduKTiH OepiayiHiH YTHIM/IBI KOJIBI
KOJIJaHBbUIFaH Ja0bUIIApAblH KyaTblHa cyleHe caianaapl. TyiHiHaepaiH TaOBbUTYBIHBIH
MpOIIeCCTEPl JKOHE KOJIBIH TaHJAyJapbl YHEMI KYpeIi, COHIBIKTAH 9pOip TYHIH KepuIiiepIiH
aFbIMJIAFbI TI31M1H KOJITal bl )KOHE €H jKaKChl MapIIPyT OJIAp/IbIH OpPHAIACY ©3repiCTePiH KblIIaM
ecented amanel. Erep kanmail na Oip TyHiH (TEXHHKAJIBIK KbI3MET KOpceTy Hemece Oacka
caliap/iaH) *eJiJeH bIFapbulFrad 00Jica, Kepili TyHiHJep 63 KeCTeJIepiHiH KECKIHIEPiH KblIAaM
e3repTeli koHe Tpa(UKTIH aFbIHIAPBIHBIH MApPIIPYTTAPbIH KaTaJaH aHBIKTAHIbI.

Monimer TapaTyga TYTBIHY KyaTbl JecTelepliH Kkejemi OainaHbicTel. ZigBee
OarbpITTayBIIBIHBIH MOJIIMET TaparyAa TYThIHY TOrbl 26,9 MA kypaiiael. Tapaty kesingeri 3B
GaTapesHbl KOIaHyIaFbl TYThIHY KyaThl: P = 26,9*1073%3 = 80,7 MBT. ZigBee 6aFbITTaybIIIBIHBIH
MOJIIMET KaObU1/ayarbl TYThIHY TOFBI 26,7 MA Kypaiasl. KaObuinay kesingeri 3B OarapesiHbl
KOJIJIaHyIaFbl TYTHIHY KyaTsl: P = 26,7* 103*3=80,1 mBT.

ChIMCBI3 CEHCOPIIBI OaisIaHbIC KYHECIHIH aHaIM31, MOJIIMETTEP/1 TapaTy KYHeCiH KoJijaHa
OTBIPBIN IPIKTEN aly *OHE HETi3/ey, CYI0aHbIH epeKIIeTKTepiH KapacThlpy, TaHJal ajblHFaH
Kasia OeJiriH apHaibl KYPBUIFBUIAPMEH >Ka0IbIKTay, COHBIMEH KaTap KETIHIH TOMOJIOTHSICHI
KapacThIPBUIJIBL.

[MTafimananeinran ogeOueTTep TiziMi:

1. Wang W., He G., Wan J. Research on Zigbee wireless communication technology //Electrical
and Control Engineering (ICECE), 2011 International Conference on. — IEEE, 2011. — C. 1245-
1249.

2. Dar K. et al. Wireless communication technologies for ITS applications //IEEE
Communications Magazine. — 2010. — T. 48. — Ne. 5. — C. 156-162.
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3AJAYA TPEX TEJI: KOMIIBIOTEPHOE MOJAEJIMPOBAHME ITPOBJIEM
MMPAKTUYECKON ACTPOHOMUHU 1 KOCMOHABTHUKH

Pom I'. A, JlecoexoBa A.T., KasHY um. Anb-®apabwu, r.Anmatsl
Hayunslii pykoBoaurens: Akanaes b.A.

B ¢usuke u kmaccuyeckoit MexaHHKe MpodsieMa TpeX TeJ 3aKII0YaeTCs B TOM, YTOOBI B3SITh
UCXOJHBIA HA0Op JaHHBIX, KOTOPBIH 3aaeT IOJIOKEHHs, MAacChl U CKOPOCTH TpeX TeNl s
OTIpENIeJICHHOTO MOMEHTA BPEMEHH, a 3aT€M OIPENIeIsIeT ABIKEHHS TPEX T B B COOTBETCTBUHU C
3aKOHaMH JBIKeHHS HBIOTOHA M BCEMHUPHOTO TATOTCHHS, KOTOPBIC SBISIOTCS 3aKOHAMHU
KJIACCUYECKON MeXaHWKHU. 3ajada Tpex TeJ - YaCTHBIN cirydail mpobiemsl n-tena. B oriauuue ot
npoOJIeM ¢ IByMs TEeJaMH, JIJIS K&KIOTO YCIOBHS HE CYHIECTBYET OOIIEro pEelIeHUs] 3aMKHYTON
(bOpMBI, U JJIs PEIICHHUS 3TUX 3a/1a4 HEOOXOIUMBI YUCIICHHBIC MeTOIbI [1].

Hcrtopuueckn, mnepBas KOHKpETHas TpobjemMa C TpeMs TelamMH i IOJy4eHUs
pacuMpeHHoro uccieaoBanus Obina csizana ¢ Jlynou, 3emneit u Connuem. B pacimmpenHom
COBPEMEHHOM CMBICIIE TTPOOJIeMa TPEX TeJ - 3TO KJIACC MPOOJIeM B KIIACCUYECKOM MM KBAHTOBOU

MeXaHHKe, KOTOPBIM MOJEIMPYET ABMKCHHE TPEX JacTuil [2].
. X — x] X — x]
X, = —Gmj—— - Gm——
|xi — x| % — %]

i=3
z mix; = 0
i=1

KpyroBasi orpaHndeHHasi Tpex4acTHYHAs 3a/la4ya SBISIETCS JOIYCTHMOM anmpoKCcUManuei
SJUTMNITUYECKUX OpOUT, HaliieHHBIX B CONIHEYHOW CHUCTEME, U 3TO MOXKHO IMPEACTABUTH B BHJIE
KOMOWHAIMK TOTEHIMAJIOB M3-32 THKECTU ABYX INEPBUYHBIX TEN BMECTE C I[EHTPOOEKHBIM
s dextom ot ux Bpamenus (Kopuonuc >3¢dextsl UHAMUYHBI U HE TOKa3aHbl). 3aTeM TOYKHU
Jlarpanka MOXHO paccMaTpuBaTh Kak TISITh MECT, TJ€ TPAJAMEHT Ha pPE3yIbTUPYIOMICH
MOBEPXHOCTU paBeH HymO (MOKa3aH KaKk CHHUE JMHUM), YKa3bIBAOIIUNA HA TO, YTO CHJIBI
HaAXOJATCS B paBHOBecHH[3].

SpkumM mpuMepoM KIAaCCHUECKON MpOOJIeMBbl TpeX TeN SBISETCS BIKEHHE ITUIAHETHI CO
CIIyTHHKOM BOKPYT 3Be3bl. OOmuii cirydail mpoOiIeMbl Tpex Tell He MMEeT U3BECTHOTO PEeIIeHUs
U paccMaTpHBaeTcs C  [OMOINBK  aNpOKCHMAIMi  YHCIGHHOro  aHamu3a  [4].

B GonpimmHCTBE ciyyaeB Takasi CUCTEMa MOKET ObITh ()aKTOPHU30BaHA, YUUTHIBAs JBUKECHHE
CJIOKHOM CHCTEMBI (TNTAaHETHI M CITYTHUKA) BOKPYT 3BE3/IbI KaK OT/I€TIbHON YaCTHIIBI; TO, YUUTHIBAS
JIBI)KEHUE CITYTHUKA BOKPYT IUTAHETHI, IpeHeOperas IBMKEHHEM BOKPYT 3Be3/bl. B aToM cirydae
npobjemMa yrpomaercss 10 JBYX SK3eMIUIIpOB MpoOieMbl AByX Tesl. BnusHue 3Be3spl Ha
JIBIDKCHHE CITyTHUKA BOKPYT IUTAHETHI MOJKHO 3aTeM pacCcMaTpuBaTh Kak Bo3MylleHue [5].

CHnuCoK UCIIOJI30BaHHOW JINTEPATYPHI:
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2."Three Body." Ken Liu Official Website. Retrieved on July 29, 2015.

3.Liu, Cixin (7 May 2014). "The Worst of All Possible Universes and the Best of All Possible
Earths: Three Body and Chinese Science Fiction". Tor.com. Archived from the original on 8 May
2014. Retrieved 8 May 2014.
4.http://lwww.phys.Isu.edu/faculty/gonzalez/Teaching/Phys7221/ThreeBodyProblem.pdf
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OIEHKA BE30OITACHOCTH ®U3NYECKOI'O YPOBHS BECITPOBOJHOI'O
KAHAJIA

Canmubaesa A., KasHY um. anp-dapabdu, r.AamMatsl
Hayunsrii pykoBoauTens: K.¢).-M.H., cT. per. Miman6aeBa A.K.

WNudopmanmonnas 0€30MacHOCTh BaKHA JUIS JIOOBIX cHcTeM CBsiH. [lo cpaBHEHHIO C
MIPOBOJAHBIMU CETSIMH, CETH OECITPOBOAHOMN CBS3H CTAIKUBAIOTCA C MpobiieMamMu 0e3011acHOCTH, B
MIEPBYIO OYEPE/Ib, M3-32 XapaKTepa OTKPHITOCTH [ 1]. MexaHu3MbI 0€30MaCHOCTH BHICOKOTO YPOBHS
MIPOBOJHOM CBSI3M HE MOTYT IPUMEHATHCS HEMOCPEACTBEHHO B CHCTEMax OECHpPOBOIHOM CBS3U.
[ToaToMy CTOMT HW3ydaTh METOMABI 3AIMUTHl OCCIPOBOMHOHN CBsI3U. TPaIUIIMOHHO TEXHOJOTHUU
OecnpoBOIHOM 0E30MaCHOCTH AOCTUTAIOTCS, MOJarasich MCKIIOUUTENIBHO Ha BEPXHUE YPOBHHU
Mojend MexcereBoro Bzaumoeictsus (OSI), a He Ha ypoBHEe (PU3MUYECKOW Cpelbl TepeIadH.
dusnyeckuii ypoBeHb (HWKHUI) MpeAHA3HAUeH JUIs [epeadyd OUTOBBIX IOTOKOB C
WCIIOJIb30BAHUEM JJICKTPUYECKUX CHUTHAJIOB, CBETOBBIX CUTHAJIOB WM paavornepesay.
bezonacHocTh GecpoBOHOTO (PU3UYECKOTO YPOBHS CTajla Ba)XKHOM TEMOW HCCeOBaHUM B
MOCJICTHUE TOJIbI, U OBUI JOCTUTHYT 3HAYUTEIIbHBIA MPOTPECC B MOHUMAHUH (PYyHIAMEHTAIbHON
CIIOCOOHOCTH JTAHHOTO YPOBHS MOIZIEP/KUBATh 0€30MaCHYO CBS3b [2].

B nanHOl pabore MBI HW3ydanW MOJETh AayTeHTH(PUKANUUA (U3HYSCKOTO YPOBHS
OecripoBoHOM CBs3M. B 93TOil cxeme UCHONB3YIOTCS CBOWMCTBA KaHAJIbHOW HMMITYJIbCHON
xapakrtepuctukun (KNX), xoTopas MeEHsETCS CO BpEeMEHEM B Cpele MHOTOJIYy4YeBOT0O
pacupocTtpaHeHusa. PasHuna wmexnay AByMms mnociefoBaTelbHbiMU u3MepeHusiMu KX ot
nepeaaTiyruKa UCIOJIb3yeTCsl IPUEMHUKOM IS Pa3JIMUCHUS pa3IMYHbIX MEPEAaTUUKOB JJIs 1eyieh
ayreHTuukanuu. Mopaens OECHpOBOJHOTO KaHaja A MHOTOIYYEBOW 3aTyXaromllel cpeibl
BBIpa)KaCTCsl CIIeyonuM oopasom [4]:

L-1

A = ) (s - 1),

1=0
rae ai (n) - ko3 durmeHT ycuineHus kanana |-it MHOroTydeBoi KOMITOHEHTBI B TUCKPETHOE BPEMSI
n, | mpencrasnser coOoi MHACKC Pa3IMYHON 3aJepKKH MyTH, HOPMUPOBAHHBIH HA BPEMEHHOMN
uHTepBan BeIOOpKH, a L — pmmuaa KUX. Hamu choemaHbl MOMBITKH TPOBEPKH  CXEMBI
ayTeHTH(UKAIUU TYTEM MOJEIUPOBAHUS, a WMEHHO, MOCTPOCHA 3aBUCHUMOCTb BEPOATHOCTH
obHapyxenust ormmook ot SNR (pucynok). Korna 3uauenne SNR nocturaer 8 nb, nocturaercs
OYEHb BBICOKAsI BEPOSATHOCTb OOHAPYKEHUS.
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ONPEJEJIEHUE XAPAKTEPUCTHK MOJIOJOM 3BE31bI MWC930

Camaposa O.E., KazHY um. anp-®Dapadu, r. Anmartsl
Hayunblii pykoBoauTens: K.¢.M-H MaitnbioaeB A. T

Pabora nocssmena uccienosaguro Moonon 3se3asr MWC 930.

MWC 930 pacnosokeHa ckopee Bcero B crnupainbHoOM pykaBe Hopma ['anakTuku Ha
paccrosuuu 3-4 knk. [1]. s 3Be34bI XapaKTepeH YMUCCUOHHBIN CIIEKTP, B OCHOBHOM, JIMHUHU
Bogopona u Fe II. Uccnenyemas 3Be3na MWC 930 otHocutcs k 3Be3nam tumna Ae/Be XepOura
[2]. 310 monozpie (Bo3pact 10 10 MuH JieT), emé He Bbllealine Ha I1aBHYH NocaeA0BaTe/b-
HOCTb 3B€3Abl CNEKTPaabHOro knacca A ninu B. OHM UMEIOT Maccy, NPEBBIILAIOLTYI0 COTHEYHYIO
ot 2 1o 8 pa3. HaGmromaroTcest B pernoHax 3BE31000pazoBanus. CIEKTPBI ATUX 3BE37] OTIIMYAOTCS
CHWJIbHBIMU SMHUCCHOHHBIMU JIMHUSMU. 3BE3/bI JAHHOTO TUIIA TAKXKE BBIIEISIOTCS MO M30BITOU-
HOMY MHOPAKPACHOMY WM31YYEeHWMIO, KOTOPOE HCXOJUT OT OKPYXKAIOLIEro WX [a3onbli1eBoro
obnaka. Takke UX OCHOBHBIMH OTJIMYUTENbHBIMU XapaKTEPUCTUKAMH SIBIISICTCS CBSA3b C TEMHBIMU
WJIM OTpaXKaTeJIbHBIMA TYMaHHOCTSIMHU.

AKTYalnbHOCTh HCCJIEIOBAaHUSI JTAaHHOW 3BE3/Ibl BbI3BaHA HAIWYHEM psija MNpodieM B
OTpeIeTICHUU KPUTEPUEB KIlacCu(DUKAIIMHU 3B€3]] TUTIa XepOura u BoOOIIIe 3B€3]] C SMUCCUOHHBIMU
JUHUSAMH B CIEKTpPax, BBLACISIONIMMECS Ha (OHE HENmpephIBHOTO KOHTHMHYyMa IIEHTPAIbHON
3Be31pl. He periena npobiema onpeesneHns 3BOIOLUOHHOIO cTaryca 3Be3]] ¢ 3MUCCUOHHBIMU
JUHUSAMH, T.€. OTHOCATCS JIM OHU K MOJIOJBIM WJIM MPO3BOITIOIUOHUPOBABIINM 3BE3/IaM.

[{enb pabOTHI COCTOUT B TMOTYYCHHH KOJIHMYECTBEHHBIX (DH3UYECKHX IMapaMEeTPOB O0OBEKTa
HAOJI0IATEIbHBIMU U aHATUTUYECKUMU METOIaMH.

B pe3ynbrare BBINOIHEHUS HACTOAIIEH paOOTHI OBUIN MOTYYEHBI PACTIPECTICHUS SHEPTUN
B croekTpe 3Be3fpl. llomyueHbl W MpoaHANM3UpPOBAaHBI KpPUBBIE Bapuanuu Ojecka B
doromerpuueckux nosocax U, B, V, R, I, J, H u K, 6smn momy4ens! npodwmm u D1 nepBeIx
TpeX WieHOB 0aTbMEPOBCKOI CEpUU HCCIEAYEMOr0o 00bEKTA.

@oto Guner
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Pucynoxk 1. Bapnauuu 61ecka B horomerpuueckoii nmonoce B

Jns onenku T UCTIONB30BaH KOCBEHHBINM MeTOJ - 110 TuHUAM He 1. O1ieHKn HHTEHCUBHOCTH
muauii Hel B cnexTpe 00bekTa CBUAETENbCTBYIOT, UTO HEHTPAIbHBIA UCTOYHUK, TO3AHSS - O —
pansss - B 3Be3na. CwmenieHus smuccuonHbix uHuid BJI crektpa u3-3a sddexra Jonmnepa
CBUJETENBCTBYIOT O OKOJIO3BE3/IHBIX TEYEHUAX Ta3a. BBIYMCIEHBI CKOPOCTH HCTECUYEHHUS
OKOJIO3BE3/THOTO Ta3a mopsiaka 250 km/c.

CHnmcok UCIOJIb30BaHHOM JTUTEPaTYpPhI:
1. A. S. Miroshnichenko, K. S. Bjorkman, M. Grosso, H. Levato, K. N. Grankin, R. J. Rudy,
D. K. Lynch, S. Mazuk, R. C. Puetter. MWC 930 - a new luminous blue variable candidate,
Monthly Notices of the Royal Astronomical Society, 2005, 335-343
2. Herbig G.H.,1960. Astrophys.J.Suppl.Ser., v.4, p.337-368. The spectra of Be- and Ae-
type stars associated with nebulosity.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%80%D0%B0%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA%D0%BE
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HEWPOHHBIE CETU C HEJIMHEWHBIMHU JJEKTPOHHBIMHA SJIEMEHTAMHU
I KTACCUP®UKALIMH 3BYKOBBIX CUT'HAJIOB

Capman6beroB C.A.,Tykan A., Xekcebaii /[.M., KazHY um. anp-®apadu, r. AiMatsl
Hayunsiit pykoBogurens: PhD Koxarynos E.T.

Ha cerogssiiamnii 1eHb akTyanbHOM 3anadeil siBIseTCS KiaccH(UKanus 3alIyMIICHHBIX
3BYKOBBIX CHUTHAJIOB C IeNbl0 yhaneHus myma. llenpto paboTel siBIeTCs KiaccUpuUKanus
3BYKOBBIX CHUTHQJIOB C DPa3sHbIMHU YpPOBHSIMHU 3alIyMJIEHHOCTH B METPHUKO-TONOJOTMYECKOU
nauarpamme [1]. J{iist perreHus mocTaBIieHHON 3a1a4 ObLIT IPEII0KEH aIrTOPUTM HEUPOHHOMU CETH,
KOTOpasi 4YyBCTBUTEJIbHA K MaJICHIIMM HW3MEHEHHUSM CTPYKTYphl CUTHaja, TO €CThb YPOBHIO
3alIyMJICHHOCTU. DTO 00OCHOBBIBACTCS UCIIOJIB30BAHUEM HOBBIX TEOPETUUYECKUX XapaKTEPUCTHK
¢ OonpImuM paszpemieHuem [2, 3.

Ha pucynke 1 mokazaHa sHTpONHUITHO-METpUYECKash 3aBUCUMOCTh HCXOJHOTO 3BYKOBOTO
curHasa (KpacHbIA KPYT) U TOTO KE CUTHAJIA MPEe0Opa30BaHHOTO YePe3 HETMHEHHBIN CIIalKOBBIN
npeoOpaszoBarelb (cuHuil TpeyroyibHuk “y =0.597).
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Pucynok 1. DHTponmitHO-MeTprudeckas 3aBUCUMOCTh HCXOJIHOTO U MTPe0O0pa30BaHHOTO
yepe3 HEIMHEHHBIN CITalKOBBIN MpeoOpa3oBaTelb [3] 3BYKOBOTO CUTHANIA C PA3HBIMU YPOBHIMU
zamrymaeHHocTH (0T 1% mo 20%)

Kak BHJHO W3 NOJY4YEeHHOro pe3yibTaTa NpeoOpa3oBaHHBIA CHUrHall SBIsSETCsS Oolee
WHPOPMATUBHBIM TI0 ONPEACICHUIO OO0JAaCTH YpPOBHS 3allyMJIICHHOCTH CHTHala H3-3a
3HAYUTEIbHOTO M3MeHeHus 3HaueHMd S u K. Tem caMbIM CTaHOBUTCS BO3MOKHBIM
KJIacCU(UIUPOBATh 3BYKOBBIE CHTHAIBI C Pa3sHBIMH YPOBHSAMHU 3aIIyMJICHHOCTH METPHKO-
TOTIOJIOTUYECKON JAMarpaMMoOM, YTO JaeT BO3MOXHOCTb 3apaHee OIpeaessiTh YpPOBEHb
3alTyMJIGHHOCTH BXOJTHOT'O CUTHaJIa. 3Hasl ypOBEHb 3aITyMJIICHHOCTH, MOYKHO OyJIEeT yIaIuTh IIyM
UCTIOJB3YS pa3Hble QUIBTPHI, KOTOPBIE PEATU3yI0TCs CTaHAAPTHBIMH aITOPUTMAaMH, HAIIpUMED, B
cpene Matlab.

Crucok UCnoIb30BaHHOM JIUTEPATYPHI:

1 Kanabaes 3.K., I'pepueBa T.1O., Koxarynos E.T. Henuneiinole xapakrepucTuku
HeliponHbix curnaios // Bectauk KasHUTY, Cepus texunueckue Hayku. — 2017, - Nel. - C. 362-
368..

2 Kanabaes 3.K., I'pesueBa T.FO., KoxarymoB E.T., XKekcebait .M. Monenb
HCKYCCTBEHHOM HEMPOHHOM CETH ¢ camoopranu3yromumucs snmementamu // Bectauk KasHUTY,
Cepus texunueckue Hayku. — 2017. - Ne2. - C. 255-261.

3 KoxarynoB E.T., XKekceb6aii J[.M., CapmanberoB C.A. HenuHeiHblil criaiikoBbIii
npeoOpa3oBaTelib XAaOTUYECKUX CHUTHAIOB // MexayHapoaHas KOH(EpeHIHs CTYAEHTOB U
MoJI0/1bIX yueHbIX «®Dapabu Onemi». Anmartsel, 10-13 anpens 2017. c. 471.
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MATHUCTPAJIBI TAJIMIBIKTHI-ONTUKAJIBIK BAUJTAHBIC )KEJICTH
KOBAJIAY

Ceiiren H.I1., O6niranmap A.T., TypranoB A.A., on-®apabu ateiaaarsl Kaz¥V, Anmarsl K.
Fouteimu sxerexmii: PhD CaitmberoB A.K.

Kazipri tapma 6aiinansic cepachiHIa ONMTOTAIIIBIKTHI KEIUIEP Keemeri 30p OaFbITThIH
Oipi Oonbim caHanmazbpl. ONTHUKAIBIK JKEIUIEp CUTHAIIAPABI a3 JKOFAITYJapMEH XKiOepei,
COHJIBIKTAH aKIMapaTThl )Xi0epye MepCcrleKTUBTI opTa Ooubin caHanaabl. ONTHKAIBIK KaOenbaep
TEeK KaHa KaJalblK >KOHE KalaapaliblK TelaeOHbl OalIaHbICThl YHBIMAACTHIPY YIIIH €Mec,
COHBIMEH Karap OcitHeTenedoHupiey, paauoxadap, KabembIl TENeBHICHUE, TEXHOIOTHSIIBIK
OailylaHbIC, €CeNTey TEXHUKAIAPhI KOHE T.0. YIIIH J1e KOJIIaHbLIaIbI.

['moGanbai skeminepAiH KOFapbIKBUIIAMABIKTE TEXHONOTHsUIAphiH, Mbicansl ISDN, PDH,
SONET, SDH xone 1.6. Kypy Konra ansiHiabl. XKemige SDH — TOMKBIH Y3bIHABIFBI OOMBIHIIIA
myapTuiuiekcpiaey (WDM) »oHe TOJIKbIH Y3bIHABIFBl OOMBIHIIA THIFBI3 MYJIbTHILIEKCPIIEY
(DWDM) xana TexHonorusmapsl atan etcek Oomnaabl. XKobamay OapbichbiHIa KOJJaHBLIATHIH
DWDM (dense wavelength-division multiplexing) TexHOIOTHSChI — KENUTIK TEXHOJIOTHSHBIH
’kaHa OYBIHBIHBIH HETri3iHEe KaTaTblH Oip TAJIIBIKTHIH OOHWBIMEH KOIl ONTHUKAJIBIK KaHaIAapAbl
xi0epyre OonaThIH 3aMaHayH TexHoIorus. bip ontukansik Tammbikra 2 ['out/c-tan 10 kanan Kypa
aJFaH Ke3Jle, THIFbI3 CHEKTPIiK ThiFb3aay (DWDM) xy3ere achIpbLiabl.

XKemini xobanmayaplH MakcaThl — Kajla JKOHE KajlaapaiblK aymaHgap apacsina DWDM
YKOFAPBIKBUIIAMIBIKTHI OAIaHBICTHI YHBIMIACTBIPY OOJIBIN TAOBLIA/IBI.

MarucTpani >kemiHi jko0anay aiIplHIa ONTUKAIBIK KaOeidb TOCEeNeTiH Tpacca MEH O
apKBUIBI OTKI31JIETIH ONTUKAJIBIK TAIIIBIKTHIH TYpPl MEH KaOesb TaHJaNbIHABL. Op aiiMakKa colikec

tenedonnblk aphanap cambin N, =@ K;-y——=+f dopmynacsiMeH aHBIKTall, COFaH
m.

m, -m
ma ’ (4

colikec MaNIMETTI XKi10epy KbUIAaM/IbIFbIH ecenTen, e31He 63 x2 Mout/c arbiHabpl Hemece 30240
apHaHbl cbliiibipa anatbiH STM-16 geHreiiaeri MyJabTUKBI3METT] ONTHUKAJIBIK JKEJ1H1 KOJIIaHbICKA
€HTi3¢ OTBIPHIN, Kel aiimak apackiHa FlexGain FOM2,5GL2 MynbTHIUIEKCOPBI OPHATBLIA B
CeHy %oHe TUCTIEPCHUSIHBI €CETITey APKbUIbI Op pereHepalMsIIbIK aliMaKThIH Y3bIH/IBIFbI €CeNTeN ],
JKOHE JIe €Kl MYHKT apachl pereHepanusuiblK aliMaK Y3bIHIBIFBIHAH acaThiH karmaiiza DWDM
ONTUKAIBIK CUTHAJIAAP/AbI TapaTy KaIIbIKTBIFBIH apTThIpy yIIH OLA onTHKanbIK KYLIEHTKimi
KOJAaHbUIaAbl. TamIbIKThI-ONTUKAIIBIK OalIaHbIC JKEIICIHIH OTKI3y KaOlIeTi MEH OINTHUKAJIBIK
TAJIIIBIKTBIH HET13T1 apaMeTpi - OHbIH alepTypachl aHbIKTAIbI.

OnTukanslk kaOenpAl Kabenb TeceWTiH kopisaepae, kep acteiHa, OK  amextp
KYpBUIFbUIAPBIHBIH KaTapblHa, OEKITKIIITepre Hemece Temip >KoJl OOMBIHIaFbl TyHicre keiire
OeKiTy apKbUIbl, JKOHE /i€ Y KaObIpranapsl KoHE FUMapaTThIH 1M1l apKbUIbl JKYyprizyre Oojafpl.
Maructpanbs Tpaccackl aBTOMOOMIIBL K0J ociHeH 30-60 M KaIlIbIKThIKTa (GKEPTiTiKTI MEKeHHIH
HIapTTapbiHa coiikec) Tecenel. Tpaccagarsl Kypbuibic yiniH G.652 yKcac Hemece COFaH coiikec
(mbicanbl, G.657A) GipMoJanbl ONTOTANIIBIKTE Ka0enb KONIAHBUIABL. ONTHKANBIK XKeNliaep/e
KIOEpUIeTIH aKmapaTThlH camachlH  OipuiamMa  KeTepill, Marucrpaib ayKbIMIbUIBIFbIH
JKOFapBIIATHIM, Y3aK JKbUIAap OOMbI canalibl KbI3MET €TeI.

[NatinanansuTFad onedueTTep Ti3iMi:
1 Fehenberger T. et al. On achievable rates for long-haul fiber-optic communications
//Optics express. — 2015. — T. 23. — Ne. 7. — C. 9183-9191.
2 Yaman F. et al. Impact of dispersion fluctuations on dual-pump fiber-optic parametric
amplifiers //IEEE Photonics Technology Letters. —2004. — T. 16. — Ne. 5. — C. 1292-1294.
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®UJIHTP HA OCHOBE HH®OPMAIIMOHHO-S)HTPOIIMMHOT' O AHAJIAU3A

CepuxbaeB A.A., bypucona JI.)K., KazHY umenu anp-®apabdu, r.AnmaTsl
Hayunslii pykoBoautens: PhD, ct.npenogaBarens Axtanos C.H.

OaHuM W3 BaXHBIX 3aJa4 MPU IOJABJICHUU MOMEX U LIYMOB SBIISIETCS YIIydllIEHUE
XapaKTEPUCTHK QUIbTpaluy curaaios. [log ¢punpTpamnueil monnMaercs ar060e npeodpazoBaHue
CUTHAJIOB, IpPU KOTOPOM BO BXOJHOW TOCJIEIOBATEIbHOCTH JAHHBIX I[EJICHANPABICHHO
W3MEHSIOTCS OIIPEIEIIEHHBIE COOTHOIIEHUS MEX/y Pa3IMYHBIMU KOMIIOHEHTaMH 3TUX JTaHHBIX.

Lenbto HacTosIIEH paOOTHI SIBJIAETCS peanu3anus GuiIbTpa Ha OCHOBE HH(OPMALIMOHHOTO
Y DHTPOIIMIMHOIO aHAJIU3a.

B Hacrosmeit paboTe paccMaTpuBarOTCsA (UIBTPBI CKOJB3sIIEro cpeaHero [1],
Capunkoro-I'onest [2] u Ha ocHOBEe MH(DPOPMAIIMOHHO-IHTPOIIMHHOTO aHAK3a, Pa3pabOTaHHOTO
HaMU. OUIBTP CKOJIB3SILETO CPEIHEro SIBISETCS CaMbIM MPOCTHIM LU(POBBIM (QUIBTPOM IS
MOHWMAaHHS U UCTIOIB30BaHUS, OH SBJISIETCS] HanOoJiee pacpOCTpaHEHHBIM (MIIBTPOM B aHATIN3E
CUTHaJla M oONTUMaleH s obOmed 3amgauu. Takke >(PQPEKTUBHBIM HMHCTPYMEHTOM JUIS
LIYMOINOJABJICHHUsSI W CriaxuBaHus curHana ssisgercas Puibtp Casunkoro-I'ones. Ilpu
bunbTpau  METoAOM CcKouyb3smiero cpenHero u  CaBuukoro-lI'ones 1mrymoriogaBieHue
OCYIIECTBIISICTCS O€3 OIIEHKH YPOBHS IIIyMa U curHajia. MTHpOpMalmoHHO — SHTPOITMITHBIN aHAIIN3
MO3BOJIIET OCYIIECTBUTH OLIEHKY YPOBHSI CHUTHalla M IIyMa, TaKk Kak WHGOpMalus SBISETCS
MOKa3aTeJIeM CUTHaJIa, a SHTPOIUS — LIyMa.

B mnpemnoxkeHHOM HaMH METOAE HCIHOIB3YETCS METOJ CKOJB3SIIEro CpPeaHero, HO
NpUpAIICHNEe YMHOXAeTCs Ha OTHOLICHHE HOPMHUPOBAHHONW WH(GOpMAMA K SHTPOIHH.
UucneHHBbI pacueT BBINIENEPEYUCICHHBIX (UIBTPOB MpoBoAMics B cpene Matlab.
CpaBHHTENBHBIM aHAN3 (QUIBTPOB NPUBEICH Ha pUCyHKe 1. B KadecTBe TeCTOBOTO CHUTHAIa
WCIIONIb30BAJICSI CHHYCOMAANBHBIM CHUTHal1 C [qo0aBiIeHHEM IIyMa. 3allyMJICHHBIM CHTHal
(GuIbTpUPYETCSl MO BBHILICNEPEYUCICHHBIMM METOJAMU W HaXOAMUTCA CpPEIHEKBaJIpaTUYHOE
otkioHenne (MSE ) ot ucxomaHoro curHasa.

—~—Ognaisigl | *7| a4 [~ OrgrelSig

. ":. \ ;/

0

—e—Qriginal Signal
.\ |~ Noisy Sinusoid
4 % | —*— Smoothed sinusoid

7

-0.5¢

1 11 12 13 14 1 1 11 12 13 14 1 1 11 12 13 14 1
a) 0) B)
Pucynok 1. a) punbTp Ha ocHOBE HH(OpMaLIMOHHO-3HTponuitHoro aHanu3a MSE=0.0171,
0) bunbTp ckomp3smiero cpennero MSE=0.0712, B) punstp Casurkoro-I'ones MSE=0.0205

W3 cpaBHMTENBHOTO aHalnM3a BUIHO, UTO NPEJIOKEHHBIH MeToa  (UIbTpauuu
3alIyMJIGHHOTO CHUTHaJla Ha OCHOBE HMH()OPMALMOHHO-SHTPONUHHOTO aHajdn3a IOKa3bIBaeT
MaKCUMAaJIbHYI0 BOCIPOU3BOJAMMOCTb HCXOJHOIO CUTHAA.

CIHCOK HCITOJIb30BAHHON JINTCPATYPhI:

1. H.Azami, K.Mohammadi, B.Bozorgtabar, “An Improved Signal Segmentation Using Moving
Average and Savitzky-Golay Filter”, Journal of Signal and Information Processing, 2012, 3, 39-
44,

2. D.Acharya, A.Rani, Sh.Agarwal, V. Singh, “Application of adaptive Savitzky—Golay filter for
EEG signal processing”, Perspectives in Science (2016), 677—679.
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HUCCJIEJOBAHMUE 3BE3/Ibl AE/BE XEPBUT'A MWC 342 ®OTOMETPUYECKUM
METOIOM

Cran6aii JI. ©., KazHY um. anp-dapadbu, r.AmMarsl
Hayunslii pykoBonuTens: K.¢p.M-H Maiinsi6ae A. T

HccrnenoBanre MOJOIBIX 3BE3J SBISCTCS OJHUM U3 OCHOBHBIX HAIPABJICHUN B
actpodusuke. ITO CBA3aHO MPEXKJIE BCETO C TEM, UYTO JJAHHBIC UCCIICAOBAHUS TTO3BOJISIOT OOJIbIIIE
y3HaTh O caMoU 3Be3Jie, O mporecce (GOpMUPOBAHMSI U IBOJFOIMK 3Be3]1 U IianeT [1,2]..

PabGoTta mocesmena uccienoBanuo Mononoi 3Be3nbl MWC 342 (ambrepHaTHBHOE €€
Haszpanue V1972 Cyg). Ona otHOcuTCs K 3Be31aM Ae/Be Xepoura c B[e] pernomenom [3], Ho npu
9TOM BXOJHWT B TPYIITY 3BE3J TaK Ha3bIBaeMbIX HeKJaccupuIMpoBaHHBIX 3Be3x unclB[e] [4],
MOCKOJIBKY BBIBOJIBI O €€ MIPUPOJIC U IBOJIIOLNUOHHOM CTATYyCE TOCTATOYHO TPOTUBOPCUHBHIL.
AKTyaJIbHOCTb UCCJICIOBAHMS JJAHHOW 3BE3]IbI BhI3BaHA HAJTMYMEM psijia MPoOJIeM B ONpeieICHUN
KpUTEpHUEB KJIacCH(PHUKAIIMK W SBOJIOIMOHHOTO CTaTyca 3BE3]l C AMHCCUOHHBIMU JIMHUSMHU B
CHEKTpax, TaKxke TpeOyeTcs peryispHblii MOHUTOPUHI TaKWX 3Be3[ JJIs HAKOIJICHUS
JIOJITOBPEMEHHOTO psijia TAaHHBIX [4].

[{enb paboThl cOCTOUT B cOOpe, 00001IEHNH 1 aHATH3€E CYIIECTBYIOIIET0 HAOII0AaTeIbHOTO
MaTepuaia 1o HCCIeayeMoi 3Be3e B 0030pax Heba B pasHbIX nuamna3zoHax crekrpa (IRAS,
2MASS u USNO) 1 1aHHBIX COOCTBEHHBIX MHOTOILIBETHBIX (DOTOMETpHYECKUX HAOIIOMCHHUH JIJIs
MOJTyYEHUST KOJIMYSCTBECHHBIX (PM3UICCKIX MTapaMeTPOB 00BEKTA.

B pesynbrare BBINOTHEHUS HACTOSAIIEH paOOThI ObUIH MOTYYEHBI paclpeieleHus S HEPTHH
B CIICKTpe 3Be3/bl. Takke IMOCTPOCHBI M TPOAHAIM3MPOBAHBI KPHUBBIC BapHanuud OJecKa B
doromerpuueckux nosocax U, B, V, R, I, J, Hu K.
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Pucynok 1. Bapuanuu 6necka B potomerpuueckoii noioce R
Omnpenenensl mapamMeTphl 3B€3/bl: CIEKTPaIbHbIN TUI Mekay BO n B2, remneparypa okoio
26000 K. Ananmmu3 goromerpudeckux maHHbIX MWC 342 3a nauTenbHBIA TEPHO]T MOKA3bIBAET
HaJIMYME UPPETYISIPHBIX U3MEHEHUH SIPKOCTH € aMIUIATY 101 ~0.5 mag.u KBa3u-nepuoaNIECKUX C
nepuogoM 100-200 gueit u ammnutynoir DV= 0.26 mag. Koutypsl nunuii Ho u HP umeror
JABYXKOMITIOHCHTHBIC HpO(I)I/IJ'II/I, 9TO CBHUACTCILCTBYCT O IMPUCYTCTBUU Bpamafomeﬁc;l u
paCIIMPSIOIIEICS 000T0UYKH.
CIHMCOK HCITOJIb30BaHHOM JIUTCPATYPhI:
1. Kuratov K.S., Zakhozhay O.V., Miroshnichenko A.S., Zakhozhay V.A. // Odessa Astron.
Publ. 2015, V. 28/1. P. 36
2. Andreev A.V., Kurchakov A.V., Rspaev F.K., Omarov Ch.T. Izvestija NAN RK, 2010.
N.4, 41
3. Herbig G.H.,1960. Astrophys.J.Suppl.Ser., v.4, p.337-368. The spectra of Be- and Ae-type
stars associated with nebulosity.
4. Miroshnichenko A S, Corporon P Revealing the nature of the B[e] star MWC 342 1999,
Astron Astrophys 349, p 126-134.
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CAYCAK TAHBACBIH CKAHEPJIEY 9JJICIMEH MHTEJLIEKTYAJLIbI KYHEHI
TANBIHIAY

Tama6aesa I'.M, JlecnekoB [[.A., XKamOb1 A.H., Ayendex M.A., on-®apadbu atbiagarsel Kaz¥y
Fouteivu sxerexmi: ara okpiTymsl, PhD noxropsr Homibaes E. /.

Kazipri yakpITTa caHIBIK JJIEKTPOHABI JKYHElIepMeH OacKapy OICIH opTypii oprara
€Hri3y WHTCHCUBTI TYpHAE Xy3ere acyaa. OHIIPICTIK JXKOHE TYPMBICTHIK TEXHOJOTHSIIAP/IBIH
JKYMBIC ICTEYiH aBTOMATTAHIBIPYIbI JKY3€re achlpyla HHTEIEKTyalbl >Xyielep KeHiHCeH
KOJIJAHBIC TanThl. MYH/Iali j)kaHa aBTOMATTaHABIPhUIFaH TEXHOJIOTHSUIBIK OaFbIT «Smart System»
JIeTeH aTayMeH KOJJaHbICKa eHAl. by jxyile KonmmaHymsiiap MEH KbI3MET KepCeTyIIUIepaiH
Kayilci3irit, )alabUIbIFbIH, KOJAWIBUIBIFBIH aBTOMATTAHABIPY YIIIH JKYMBIC JKACAHIbI.

CansbIK 2JEKTPOHIBI XKYlee caycak TaHOAChl apKbUIbI OACKAPBUIATHIH KUITTI KOJIaHy
3aMaHayu 9j1ic 60bIn Tadbu1a eI, COHIal-aK, 01 KeKe HeMece Oelriii 61p TONTHIH OMOJIOTUSITBIK
00BEKTI eKeHIIT1H FaHa TyciHedl. by )kymbIcTa caycak TaHOaChIMEH 0AaCKapbUIATHIH 3JICKTPOHIBI
KUITTiH KYPBUIBIMBI KapacThipbuianbl. LCD nucruieit [2C anmapatTsl minHara KOChUTA b, al 0acka
Moysbaep Oacka Arduino mIBIFBICTApbIHA KOCBUTABI. ONapblH OpKAMCHICBIH CKEeTY OachIHIA
OackanapbIMeH e3repTyre 0onaabl. DJIEKTOMArHUTTIK KUIT TYpaKThl TOK Ke3iHzaeri 12B kepuey
ke3iHe Kocwutagel, GND mbirpic y3imicinge Trema KiATTIH KYMTIK OediMiHE KIEMMHHUK
(Tepmunain) Koceaapl. ZFM-20 momyniHiH caycak TaHOAchlH KOCyJa MOIYJbJI Ke3-KelreH
PCINTx y3iiiciH KOJIaUTBIH IIBIFBICKA Kocca Oomanbl. An moaynbs 2 sxone 3 Arduino Uno
HIBIFBICBIHA  KOCBUIAAbl: MOAYyJbAiH kacbl cbiMbl T (Transmit) Arduino-ueiy UART
POrpaMMAaCBIHBIH 2 MIBIFBICBIHIAFEI Receive kermicine Kochlaaabl. MOoAyibaiH KbI3BUT CHIMBI R
(Receive), UART mporpammachIHbIH 3 MIBIFBICEIHAAFB! Transmit jkeliciHe KOChLIaIbl.

XKymbic ictey mpuHIumi OepireH caycak TaHOACBHIHBIH CKaHepi 3 Typii KbI3MET
OPBIHIANIBI:

1) Caycak TanbacbiH Tipkey. Caycak TaHOACBhIH TipKey Ke3iH/e KOJIaHYIIbI caycarblH
ONTHKAIIBIK JATYUKKE 2 PEeT KO KakeT. Moysb eki OeliHeH1 e oHIeH/ 1 )KOHEe COHBIH HEeTi31H e
11a0JI0H KYPacThIPBUIAIIBI, OJT IIA0JIOH caycaK TaHOACHIHBIH KiTallXxaHAChIHIA CaKTalabl. 2

2) Caycak TanOachiH caibIcThipy. Caycak TaHOACBIH CAJBICTBIPY KE31HIE KOJIAHYIIIBI
caycarblH ONTHKAIBIK JaTYUKKE OPHAIACTHIPAIbl, MOIYJb caycaKk TaHOAChl CaKTaJFaH
KiTanxaHa/arbl MIa0JOHJAPMEH CANTBICTHIPHLIAIBI.

3) Caycak tanOachIH erripy. Caycak TaHOACHIH OIIipy Ke3iHae MOIYJIb caycak TaHOAChI
CaKTaJFaH IMa0JIOHIbI O1IipeIi.

[Nafiganansiiran ogeduerrep TiziMi:

1. M. Craddock et al, “Assistive Technology: Shaping the future,” 10S Press, 2003,
chapter 7, section 2, pp.555.

2. B. Zahariadis, “Home Networking Technologies and Standards,, Jan 1, 2003.

3. J.Anatory, N.Theethayi, “Broadband Power line communication system: Theory
&Applications,” WIT Press. Jan 1, 2010, chapter 1, section 1, pp.2.

4. “Introduction to Information Technology,” Sep1, 2005, chapter 2, section 2, pp.26.

5. I'm3artunoB P.A. O0630p cuctem u TexHONOTUW: YMHBIN q0oM: HTEpHET cTpaHuIa
XKypnana 06 apxutextype u nuzaiine, [IEEE 802.15.4-2011.c-20-25.

6.MaTepHeT-cTpaHua accouuanuu IEEE Standards
https://standards.ieee.org/getieee802/download/802.15.4-2011.
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KOMIIBIOTEPHOE MOJAEJUPOBAHUE DJHEPTETUYECKUX XAPAKTEPUCTHUK
COJIHEYHBIX TIPEOBPA3OBATEJIEN

Teme6aer H.T., KazHY um. Anp-®apadu, r.Anmarsl
Hayunsiii pykoBoautens: Akanaes b.A

bonee monyBexka He MOIJIM IOJYYUTh AHAIUTUYECKOE PEIIEHUE 3a/Jayd 3aBUCUMOCTHU
JJEKTPUYECKOTO TOKAa B AHOJE OT HANPSOHKEHUs] MCTOYHHMKA IMPU HATUYUU COMPOTHUBIICHUS
Harpy3ku . Jta 3afada Obula gaxke KBanu(UIMpoBaHAa Kak Hepaszpelnmas, MOTOMY YTO OHa
npuBesia K TPAHCIEHJIECHTHOMY YPAaBHEHMIO, NMPUBOMASAIIEMY K BBIPAKEHHIO 3aBUCHMOCTH TOKa
4epe3 JHOJ OIATH Ke Kak (PyHKIIHIO BXOJAHOTO HANpspKeHUs . Takum 00pa3oM, ObLI0 HEBO3MOKHO
PEIIUTh XapaKTePUCTHUYECKOE YypaBHEHHUE, Jaolllee BbIpaXEHUE /sl TOKa KakK (YHKIIHIO
BBIXOJTHOTO HAaNpsDKEHHS M TOKa dYepe3 CONHEYHYI0 Oarapero, colepiKalledl mapasuTHOe
[0CJIEI0BATEIbHOE COMPOTUBIACHHE M compotuBicHue ImyHta [1]. B 2000 romy, T.C.(
Banwell)banBenmn u A. JDkasgkymdp HallM TOYHOE AHAIMTUYECKOE pEIICHHE ISl TEepPBOU
npobsiembl, ucnonb3ys ¢yHkiuio (LambertW) JlamGepra. B 2004 A. Ixoiin u A. Kamyp
IPEJICTaBUIIM TOYHOE PELICHHUE B 3aMKHYTOU (popMe Uit BTOPOH MpoOIeMbl, OCHOBAHHOM TaK»Ke
Ha ¢(ynkuuu LambertW. B wurone 2005, M. Baprac-/Ipeucnep wucnonb3oBall MporpamMmmHoOe
obecrieuenue Maple u Hamen Takoe ke TouyHoe aHanuTudeckoe pemenue kak T.C. banpemn (
Banwell) u A. Jlxaskymap. [Tozxe, D. Accaiia u ap. HAILIU TOYHBIC aHATMTUYECKUE BHIPAYKEHUS
JUIsl TOKOB U HaIpsDKEHUN cxembl, u3BecTHOro kak mocta(l'panmsua ) Grantz depe3 (yHKUUU
Jlambepra (LambertW) [2]. Dta cxema WHCIOAb3yeTCs B 9IJIEKTPOHMKE B  KayecTBE
JIBYXIIOJIYIIEPUO/IHOTO BBIIIPSIMUTENS, COCTOSIIETO M3 YEThIPEX HEUICAbHBIX MJIEHTHYHBIX
TUOJIOB W OJHOTO JWAaroHaJIbHOTO COMPOTUBJICHHS. B 1naHHOW paboTe MBI HCIOJIb3yeM
nporpaMMmHoe obecriedenne Maple, 9ToObI UCCIe0BaTh IEKTPOHHYIO CXEMY, MOEIUPYIOIIYIO
CONTHEUHYIO Oarapero M coAepallylo MATh (U3NYECKUX MapamMeTpoB: IMOCIEeI0BATEIbHOE
cornpoTuBieHue Rs(conpoTuBienne Harpy3Kku); CONpoTHBIIEHHE IIyHTa Rsh; aroaHbIi o0paTHBIi
TOK HACBHINEHHOCTH Is; auonnblii dakTop maeambHOcTH 1 ; U (ortonotok Jph;[3] Buauare,
HaXOJUTCSI TOYHOE AHAJIUTUYECKOE PpEIIeHHE /JIsi TPAHCIEHJEHTHOIO YypaBHEHUS, NAIOLIEro
3HaYeHHEe TOKa Ha BbIxoJie Jout; B BUJe PyHKIMM HampspkeHUs Vout BeIxoje. Bo-miepBbIX, Mbl
CUMTAEM, YTO OCBEIICHHYIO COJIHEUHYIO 0aTapero MOKHO CMOJIEINPOBATh AJIEKTPOHHOM CXEMOH,
cojiepkalieil mITh pu3ndeckux napamerpos [4].

V+JRg
V+JR
_ 1) _ V4R

= —_ e Vi
Ja=Jpn = Js e

VYpaBHeHUE SBISETCS TPAHCIMHICHTHBIM ypaBHEHHEM, 3aJalOIIUM TOK Ha BBIXOJE
COJIHEYHO# 0aTapeu J BBHE HYHKIIMU BBIXOAHOTO HampspkeHust V u Toka Harpysku J [5].

CnHcok UCIOIB30BaHHON JTUTEPATYPBI:

1.Tapanuyk B. b. OcHOBHbIE (DYHKIIMU CUCTEM KOMITBIOTEPHOU ainreopbl

2.Yapnw3s 'enpu Dasapac, Jsun 3. [lennu. Juddepenumanbabie ypaBHEHHS U KpaeBbIe 3a/1aUH.
3.I'onockokoB . [1. YpaBHeHus MaTeMaTHUECKON (QUHKH.

4./IpssxonoB B. I1. KomnberotepHas maremaruka. Teopus U IpakTHKa.

5.EropoB A. 1. O6sikHOBeHHbIe qrddepeHIraibHbie ypaBHeHUs 1 cuctema Maple.
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V669 CEP: IBOMHASI CHCTEMA

Tuneykynosa A K., KasHY um.anp-®apabu, r.Anmarsl
Hayunsrii pykoBoautens: k.¢.-m.H. Kyparos K.C.

B onmanHOW paboTe mNpHBEACHBI pPE3YNbTaThl (OTOMETPHUYECKUX U  CHEKTPAIbHBIX
HaOJIIOIGHUU B BHIMMOM JAMamna3zoHe crekrpa. doromerpuueckue aanHble B OmmkHedn WK
obmactu crektpa B3aTel u3 Wilson et al. [1], a UK gaHHbIe B34ThI U3 KaTajaora moJy4eHHbIE CO
cinytauka IRAS, ucnonbs3yemblie criekTpanbHble HaOmoaeHus moydensl Miroshnichenko et al.

[2].

®oromerpudeckue Habmonenuss UBVRI V669 Cep. 6putn momydenst B 2015 roxy 16
nekabpss B Taup-lllanckoi acTpoHOMHYECKOW oOcepBaTOpUM Ha 1-METPOBOM TEJIECKOIIE CO
CTaH/JAPTHBIM OJTHOKAHAIBHBIM (OTOMETPOM C HMITYJIBCHBIM CYETUYUKOM (HOTOHOB. OmuOKH
OTJENbHBIX M3MepeHui Obutn B mpenenax 0,02 mag Bo Bcex nuama3oHax. 3BE3J0M CpaBHEHUS
ucnonp3oBaiace HD213530 (B9), rme UBVRI Benuumusr B3siter w3 Kornilov et al. [3].
CTaOuIbHOCT, HMHCTPYMEHTAJIbHOW CHUCTEMBI MPOBEpSIach C HCIOJIB30BAHHEM JIPYTHX
CTAaHJAPTHBIX 3BE€3Jl, HAOIIOMABIIMXCA B Ty € HOuYb. B Tabmuue 1 mpuBeieHBI pe3ysbTaThl
HaOJI0/IEHUH C y4acTUeM aBTOpa.

Tabmmma 1.
JD2452000+ Vv U-B B-V V-R V-1
260.109 12.47 0.00 0.74 0.85
246-283 12.45 - 0.73 0.90 1.50
HD213530 6.98 -0.20 0.03 0.07 0.09

0.3 |

¥

0.0 I'T\H T- -

—0.3 |

log AF, /-\‘- F,

—0.6 | A

—0.9 |

L] 1 2
log A(perm)

Pucynok 1. Pacnipenenenue suepruu B ciektpe V669 Cep.
Crutoninas JTMHUS TPEICTABIISET COO0N CUHTETUYECKUH CrieKTp Juist T, = 15000 K.
UBVRI namu HabmtoieHus - 3anodHeHHbIE KpyTrH, naHHble IRAS - 3anomHeHHbIC KBaApaThI,
naHHble MSX — OTKpBITBIE TPEYTOIbHUKH.

Harm HaOaroeHUs MOATBEPKAAI0T THIOTe3y MupoImHn4eHko u ap. [2] uro 3Be3na V669
Cep. He sBusercs Mojojod 3Be3noi Tuna Ae/Be XepOura, a siBisercs JABOHHOW 3Be3HOU
cucTeMoil mpoMexyTouHoi Maccel Tuma FS CMa Ha rnmaBHOHM mociemoBaTenbHOCTH. J(BoitHAs
CHCTEMa OKPYXKEHA Ia3oNbLIEBBIM 0051akOM. Terr ropsdero kommonenrta coctasisger 15000 K,
XOJIOAHBIA KOMIIOHEHT nMeeT Temiepatypy 6000 K u remneparypa nsumn ot 300 K no 500 K.

CHnucoK MCHOJb30BaHHOW JIUTEPATYPHI:
1. Wilson, J. C., Skrutskie, M. F., Colonno, M. R,, et al. 2001, PASP, v.113, p.227
2. Miroshnichenko, A. S., Bjorkman, K. S., Chentsov, E. L., et al. 2002, A&A, v.383, p.563-572
3. Kornilov, V. G., Volkov, I. M., et al. 1991, Sternberg Astron. Inst. Proc., v. 63
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ITPOEKTUPOBAHUS PATHO3JIEKTPOHHbIX YCTPOMCTB HA BA3E
MMPOT'PAMMHO-OIIPEAEJAEMOU PAINOCUCTEMBI HACKRF ONE

TypraeB A.C., CepuxbaeB A.A , TypraeBa A.C., bazapora I'.A., KazHY um. ainb-
®apabu, r. AMaThl

HayuHblil pykoBOguUTENb: K.T.H., H.0. JOLIEHT AOnyniaeB M.A.

B pagmorexHuueckux ycTpoicTBax Il TeHEpaluil CUTHalla C ONpEeIeJICHHBIMHU
napameTrpamMu(4acTora, aMIuIMTyda, ¢asa W T.J.) MPOEKTUPYETCS CXeMa C OIpeleJeHHBIMU
JJIEKTPOHHBIMA KOMIIOHEHTaMH U JeTalsaMu. J[1s W3MeHeHus JMIib OJHOIO Iapamerpa
TpeOOBaJIOCh YAaCTUYHASL WJIM TMOJHAsl 3aMeHa AJICKTPOHHBIX KOMIIAHETOB WJIHM MPEoOpa3OBaHMUS
BCEH CXEMBbI YCTPOHCTBA. B COBpeMEHHBIX TEIEKOMMYHHKAIIMOHHBIX YCTPOMCTBAX UCHIOIB3YETCS
porpaMMHO-onpeaessemMble paauocucteMbl (SDR) ans 3agoBaHus HY)KHOTO HaM IapaMmeTrpa
curnana [1]. SDR (Software Defined Radio) — 3To smekTpoHHOE yCcTpo#cTBa ¢ MPOrPaMMHBIM
obecrieueHreM JiIsl peryIMpOBaHKs ApaMeTPOB (ara3oH YacTOT, THUIT MOYJISIIUH, BEIXOJHYIO
MOIIHOCTh | T.J.) MPUHUMAIOIIETO U mepesatomiero paanocurnana. Ilo cytu SDR cocrout u3
LEHTPAJIbHOTO IPOLIECCOPa OCHALIEHHOIO MPUEHEMAIOIMM U NEepelaroluM MOIYJISIMU.
KoMMyHHKaIIMOHHBIN mpolieccop Mepenaronero Moayis npeodpa3yer OUT JaHHBIE B CUMBOJIBI
MOJYJISIIIAM KOTOPBIE IOCTYNMAIOT B IHM(PO-aHAIOTOBBIA IMpeodpa3oBarTenb, W Jajiee CHUTHAI
MoCTyrmaer B pauonepeiardyuk. [IpueMHBII MOIylb COCTOMT M3 aHAaJOroBO-IU(POBOTO
npeoOpasoBareisi KOTOphI nepenaer nuppoBOd MOTOK K KOMMYHHUKAIIMOHHOMY IIPOLIECCOPY
KOTOpBI mpoedpaszyeT Uux B OUT JaHHBIX HCIOIb3yeMoro npotokoia. [Ipomeccopst SDR moryt
OBITh peain30BaHbl KAK HA COBPEMEHHBIX CUTHAJIBHBIX MIPOLIECCOPaX, TAK U HA IPOrPaMMUPYEMBIX
Joruvyeckux uHTerpaabubix cxemax (IIJIUC).

HackRF One - ycrpoiictBa SDR, koTOpoe NpUHMMAeT M MepeaacT paJdOCUTHAIBI B
auanaszone IMI'n-6ITn ¢ mmpunoi nonocsl 1o 20MI'n. [{ns mporpamMmmupoBaHusi yCTpOHCTBA
MOYHO UCIIOJIb30BaTh OTKPBITYI0 APl Oubnmmoteky, Hanmucannyto Ha C/C++ KoTOpas mo3BOJIsSeT
HANPSIMYIO paboTaTh C YCTPOMCTBOM uUepe3 OIpe/ie]IeHHbIE KOMaHbl, WM IPOrPaMMHBIN MaKeT
GNU Radio mpennasnauenusiii s nudpoBoit 0o6paborku curHamoB. B GNU Radio umeercs
BU3YalIbHBIN PEIAKTOP, KOTOPHIN MO3BOJISET COSAUHATH OJOKH B TOTOBOE YCTPOHCTBO.

esmocom Sink
Sample Rate (sps): 24M
Ch: Frequency (Hz): 87.5M
Cho: Freq. Gorr. (ppm): &
Cho: RF Gain (dB): 10
Cho: IF Gain (dB): 30
Cho: BB Gain (dB): 20

WBFM Transmit

Wav File Source Multiply Gonst Audio Rate: 4.1k
File: ... /Projctssample weay [] P [] Quadrature Rate: 88 2k
Repeat: Yes - Tau: 75u

Max Deviation: 75k

Rational Resampler
Interpolation: 2.4M
Decimation: 88.2k
Taps:

Fractional BW: 0

Pucynok 1. Cxema paauonepenatunka FM nuanasona.

osmocom Source
Sample Rate (sps): 4M
Cho: Frequency (Hz): 99M
Cho: Freq. Cormr. (ppm): 0
Cho: DC Offset Mode: Off

WX GUI FFT Sink
Title: FFT Plot

Low Pass Filter Sample Rate: 400k
D 10 Baseband Freq: 0
Gain: 1 WEBEM Receive ¥ per Div: 10d8
Sample Rate: 40 Guadrature Rate: 400k ¥ Divs: 10
Cutoff Freq: 90k PR Ref Level (dB): 0
Transition Width: 20k 5 Ref Scale (p2p): 2
Window: Hamming FFT Size: 1.024k
Beta: 676 Refresh Rate: 15

Cho: 1Q Balance Mode: Of
Cho: Gain Mode: Manual
Cho: RF Gain (dB): 10
Cho: IF Gain (dB): 20
Cho: BB Gain (dB): 30

Multiply

Signal Source
Sample Rate: 4M
E Waveform: Cosine
Frequency: -1.4M
Amplitude: 1
Offset: 0

Average Alpha: 0
Freq Set Varname: Mana

Pucynok 2. Cxema panuonpuemMuuka FM quanasona.

JIureparypa:

1. Cxusip b. lludposas cBsa3b. TeopeTnyeckne OCHOBHI M MPAKTHUECKOE MPUMEHEHUE:
ITep. ¢ anrn. — M.: U3narenbckuii noMm «Bunbsimey, 2003. — 1104 c.
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METO/ BBIAEJEHUSI YUCTOM PEYHU 13 3BYKOBOI'O CUTHAJIA HA OCHOBE
HEUPOHHOM CETH

Tytkymes .M., Ucpaunosa I11.E., KasHY um. anp-®apabdu, r. Anmartsl
Hayunslii pykoBonutens: gokrop PhD Menetos b.K.

PacniozHaBanue peun M JAUKTOpa IO TOJOCY SBIAIOTCS OJHUMHU M3 BaXHEHIIUX U
aKTyaJIbHBIX HaIlpaBJICHU B cepe peueBbIX TeXHOIOTUH. OTHAKO MOCTYMUBIIUNA CUTHAJI COCTOUT
U3 CMECHU LIIyMa, MOMEHTOB OTCYTCTBUS PEUH, IOCTOPOHHUX 3BYKOB M CamMoro rosioca. B cBs3u c
3TUM TpelyeTcs npeaBapuTeabHas 00paboTKa /s BbIACIEHUS rojloca U3 CMEUIaHHOT'O CUTHAA.
Takas npenodpadorka (VAD) 3HaunTEebHO MOBBIIACT Y3PPEKTUBHOCTH CHCTEM PaCcIiO3HABAHHS
peuu U pacro3HaBaHUs JUKTOpa 1o rosocy. CylecTByeT 1Ba OCHOBHBIX METO/1a BbIACIICHUS PEUH:
CTaTUCTHYECKUI M OCHOBAaHHBIA Ha HEUPOHHBIX ceTsAX. OIHUM M3 IPUMEPOB CTATUCTHYECKOTO
NOJXO0Ja BBIZACICHUS pedd sBisieTcs MeTox Vadsohn, paspaboTtaHHbIi B 0OOIIEIOCTYITHON
oudmmoreke VOICEBOX [1].

B nannoil pabore Obuia oOydueHa HEMpPOHHASI CETh, BBIACNAIOIIAA ‘‘UUCTYIO® peuyb W3
CMEIIIaHHOTO cUurHajia. B mocnenHee BpeMsi HEHPOHHBIE CETU XOPOLIO 3apEKOMEHA0BAIHN ceOsl B
3aj1a4e BbIACICHUS “UucTOi” peun [2]. B kauecTBe mapamMeTpoB, Ha OCHOBE KOTOPBIX IIPOUCXOIUT
pa3zfeneHne peueBbIX M HEPEUEBBIX (PParMEHTOB, ObLIM BHIOPAHBI MEJl YaCTOTHBIE KETICTPaIbHbIC
XapaKTepUCTHKH, a TaK)Ke UX MEPBbIe U BTOPHIC MPOU3BOAHbBIE A yuyeTa AuHaMukH [3]. beuia
oOy4yeHa HEHpOHHAsI CETh C TPEMs CIIOSIMH METOJOM OOpaTHOTO PacIpOCTPAaHEHHs OIIUOKH C
MCIOJIb30BaHNEM MACIITaOUPYEMbIX COTPSIKEHHBIX IPaJueHTOB. [ 00yueHs: HeWPOHHO ceTn
HCTIOJIB30BAIMCH PEeUYEeBBIC 00pa3Ibl OIMHAKOBON IHTENbHOCTH 180-TH pa3amyHBIX JTUKTOPOB.

[TomyueHHble pe3yabTaThl MOCIE MPUMEHEHHUS K PEYeBOMY CHTHATY MOKa3ald BBICOKYIO
s dexktuBHOCTE (puc. 1). B ¢cBsI3u ¢ 4eM, JaHHBIH alTOPUTM MOXHO NMPUMEHHUTH TIPU PEIICHUU

MMPAaKTUYCCKUX 3a/la4, CBA3aHHbIX C o6pa60T1<0171 PEUYCBOro curaajia.
11 T T T T T T T T T

10 - 1

MpoueHT owmnbok cetu
o]
=

o /AL»/\M NW\/(\/M/ W\A\ |

5 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200

KonunyecTtBo AMKTOpOB

PI/ICYHOK 1. 3aBUCHMOCTh BEJIMYMHBI OITHOKH OT KOJIMYECTBa JAUKTOPOB

Crucok UCHoIb30BAaHHOM JIUTEPATYPHI:

1. http://www.ee.ic.ac.uk/hp/staff/dmb/voicebox/doc/voicebox/vadsohn.html

2. 0. Vinyals, S.V. Ravuri, and D. Povey, “Revisiting Recurrent Neural Networks for Robust
ASR,” in Acoustics, Speech and Signal Processing (ICASSP), 2012 IEEE International
Conference on. IEEE, 2012, pp. 4085-4088.

3. 3akoBpsmwH A. C., Manunaus [1. B., Jleneaaun A. A. IlpuMeHenune pacrpeaecHii Me-
YAaCTOTHBIX KENCTPAIBbHBIX KOA(P(OHUIUEHTOB JUIs TOJO0COBONW MACHTU(UKAUH JINYHOCTU
//N3Bectust Anraiickoro rocynapctsenHoro yausepcuteta. — 2014, — T. 1. — Ne. 1 (81).
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HCCJEIOBAHME IBUKEHUSI MATEPUAJIBHOM TOYKHU B IEPEMEHHOM
ITOJIE TAT'OTEHUSA

Tiney6eprenosa M., KazHY umM. anp-dapabdu, r. AamaTsl
Hayunslii pykoBonuTens: K.¢p.M-H Maiinsioae A. T

Pabora mocpsiieHa TEOPEeTUYECKOMY UCCIEIOBAHHIO 3a/1a4l O JBM)KCHUU MaTepUAIbHOM
TOYKH B IOJI€ TATOTEHUS HeCcPepruyecKoro Teja NepeMEeHHBIX pa3MepPOB U MacChl. AKTYaJIbHOCTh
UCCIIeIOBaHHUs 00YCIIOBJICHA NMEIOLIMMHUCS HAOII0IAaTeIbHBIMU CBUACTEIbCTBAMHI N3MEHEHHUN B
MIPOLIECCE DBOJIOLUU CUCTEM KOCMHMYECKHUX TeJI KaK MacC KOMIIOHEHTOB CHCTEM, TaK U HUX
pa3mepoB, popmbl U cTpyKTYpHI [1]. B pabote cTaBmiack 3a1a4a ucciae10BaTh BEKOBOE TOBEICHUE
3JIEMEHTOB, ONPEICIISIOIINX OPUCHTAIIHMIO IJIOCKOCTH OPOHMTHI B TIPOCTPAHCTBE, - HAKJIOHHOCTH |
U JTOJTOTHI BOCXOMAALIETO y371a opOuTHI L. MeToIoM TeOpHUr BO3MYILEHH.HAa 0a3e MOIEIBHOTO
JIBUKEHHUS 10 IIJIOCKOM KBa3MKOHMYECKOM opbute B 3amade [ronbrena-Memepckoro,
pazpabortanHoro panee OmapoBbiM T.b.u Munrnu6aessiv M.JI. [2,3] mpu u3MeHeHHH MacChI 110
nepBoMy 3akoHy Memepckoro M(t) = Mo/(o+pt), momydeHsl BBIpa)KCHHS OIS BO3MYIICHHI
9JIEMEHTOB | U €2, BBI3BaHHBIC MIEPEMEHHOCTBIO MACChl, TIEPEMEHHOCTBIO Pa3MEPOB U OTIUYUEM
dbopMbI U pactipeieNieHus INIOTHOCTHU IIEHTPAIBHOTO Tela 0T c(hepruuecKu-CHMMETPUYHOTO:

Aig = (I1 + 12)(t-to), A Qo= (1 + S2)(t — to);
AIR® = 118 (t—t0)?, A Qr® =515 (t—t0)?;
Ain® = -2l10 (t—to)%, A Qu® = -2s10 (t - to)2,

rae o0 U O — TOCTOSHHbIE KOA(PUIUEHTHI, OINPEACSIONINe TEMIIbI OTHOCHTEIbHBIX
U3MECHEHHI Macc M Pa3MepoB LIEHTPAIBHOTO Tena, I3 u Iz, S1 1 S2 — KOAPPHUIIMEHTBI, 3aBUCAIINE OT
napaMeTpoB (Gopmbl Tena.

Yka3aHHBIC BBIPAKCHHUS MO3BOJISIIOT PACCUUTHIBATH MOBEJCHUE OPOUTHI B MPOCTPAHCTBE
JUISL Pa3IMYHBIX CIy4aeB HW3MEHSIOIIUXCS MapamMeTpoB pPEalbHOTO  KOCMHUYECKOTO Tea.
YCTaHOBIIEHO, YTO B OTJIMYME OT CTAMOHAPHOTO CIIydasi, KOTJa HEIEHTPAJbHOCTH IO
TATOTEHUS BbI3bIBAET PAaBHOMEPHOE BpAIEHHE IUIOCKOCTH, (PAKTOpbI MEPEeMEHHOCTH MAacChl U
pa3MepoB YCKOPSIOT WM 3aMEIUISIFOT BpallleHHe TUIOCKOCTH OpOWTHI TOUkH. [yl mapamerpoB
TAMMMYHON 3Be31bl Bonbda-Paiie B TeCHOW JIBOWHOW CHCTEME B JIMHCHWHOM MPUOIMKCHUH
NIPOM3BEACHBI KOJWYECTBEHHBIE OIICHKH BEKOBBIX BO3MYIIEHHH NEPBOTO MOPSAKA YIIIOBBIX
AJIEMEHTOB 32 XapaKTepHOE BpeMs JUINTEIBHOCTH CTaguM oOMeHa Maccoil B cucrteme. s
napameTpoB JIBOiHO# cuctembl 0= 40R(E), me= 10 m(©, Am = 10° mQ®/rog, Ro= 10 RO, a =
3,17*10-14¢c1, rme m© =2*1033r, RO=7*1010 cM 1 HaYaTBHBIX 3HAYCHHUH JICMEHTOB OPOUTHI
eo = 0.01, i0=30°, Q=30°, ipu yCIOBUH, YTO 3a BpeMsl ATUTEILHOCTH CTAJIUH OOMEHA BEIIECTBOM
t=2*10* ner pasmep 3Be3mBI MO TNpHUUMHE HAPYIIEHHS €€ THAPOCTATHYECKOTO PABHOBECHUS
YBENUYUTCS B 2 pa3a, HalijIeHbl 3HAYCHHs BO3MYLICHUI dJeMEeHTOB Al 1 AQ st pa3muyHbIX
npoMexyTKoB Bpemenn. Tak, 3a At=10% metr Ai =0°.128, AQ = -106°, 3a At=10%ner Ai =12°8,
AQ = -10600°. HaiinenHble 3Ha4YeHHsS YKa3bIBaIOT HAa TO, YTO OJHHUM U3 HAOIIOAATENHHBIX
CJICZICTBUY BITUSTHHSI W3MEHEHHS MacC KOMIIOHEHTOB JIBOMHOM CHCTEMBI Ha ITapaMeTphl €€ OpOUTHI
SBIISIETCS PE3KHMI CKauOK (IIOJJbEM MJITH CIa/l) KpUBOU JIyYEBBIX CKOPOCTEH CIIEKTPaIbHO-ABOHHBIX
3Be3A. Jyig 3aTMEHHO-/IBOMHBIX 3B€3]l aHAIOTUYHBIA 3G (eKT OyIeT BhIpakaThCsi BO BHE3AIMHBIX
MOBBIIIEHUSX WJIM TIOHM)KEHUSAX MHUHHUMYMOB KpHUBBIX OJ€cKa, BBI3BaHHBIX H3MEHEHHEM
OpHUEHTAINH IJIOCKOCTU OPOUTHI IBOMHOM 110 OTHOLIEHUIO K KAPTUHHOMN TIOCKOCTH.

CrnucoK UCHOIb30BAHHON JIUTEPATYPHI:

1. 1.Macesuu A.T"., TyrykoB A.B. DBomrorus 38e31: Teopust u Habmoaenust//M., Hayka. 1988

2. 2.0mapoB T.b., Munrnmu6aes M./[. Cucrembl OCKYyJIHPYIOUIUX >JIEMEHTOB B 3ajaye
['onpaena-Memiepckoro. Tpynst AOU AH Ka3zCCP, 1982, 1.39, ctp.57-65

3. 3.Munrnubae M.J[. /IlnHamMuKa TPaBUTHPYIOUIMX CHCTEM C MEPEMEHHBIMH MacCaMy H
pasmepamu. [locTynarenpHOe W TOCTYNaTeIbHO-BpalaTelbHOe ABIKEeHHE. - Germany:
Lambert Academic Publishing, 2012. - 229 c.
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CPABHEHUE TAPAMETPOB B[E] 3BE3]] TUIIA FS CMA C IBOMHBIMUA
HEPUOJUYECKUMU TIEPEMEHHBIMH

VYuraposa Hazeim, KasHY umenu anp-®apadu, r. AamaTsl
Hayunsiit pykoBoautens: K. ¢p-m H. Kyparos K. C.

Cpenu cHIIbHOB3aUMOJCHUCTBYIONIUX IPYT € APYroM OWHAPHBIX Cpel , ObUIN PaCCMOTPEHBI
3Be3nbl W Serpentis u qBoitHbIC Ieproanueckue nepemerHnsie (DPV). B o6oux cimydasx aHaim3
doromerpuuecknx naHHbIX katajgoroB WISE u 2MASS ykasbsiBaeT Ha Haim4ue u30bITKA IIBETA,
KOTOPBI MOXKET OBITh OTHECEH K OKOJIO3BE3HOW MaTepuu[l]. DTo moaTBepkaaeTcs HalInYueM
YMHCCHOHHBIX TMHUI bansmepa n mozeneit kpuoii 6mecka. Oxgnako 38e3161 W Serpentis nHoraa
MeHee MaccuBHBL, 4ueM DPV, 11 00bIuHO IIOKa3bIBAlOT U3MEHEHHS B UX OpOUTANIbHBIX ITepuoaax. B
JTaHHOH pabote m3ydeH TpeTuil Tum oObekTa, B [e] 3Be3nnl Tuna FS CMa, u3 xoropeix 30%
SBJISIFOTCSL BOMHBIMU. OHM pacIioyioKeHbl B aHAJIOTHYHOK obnactu nuarpammbel HR ¢ DPV, HO
MOKa3bIBAIOT 00JICe CHIIbHBIC YMUCCHOHHBIC JIMHUK U3nydeHus 1 00sbmoi MK u3obiTok[2].
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Pucynok 1. CpaBHenue pacripenenenus suepruu B cnektpe FS CMa u DPV AU Mon

B I'amaktuke 0nu10 HaigeHo 6omee 70 3Be3x tumna FS CMa u 8 B Maremnanossix O0makax
(M16) u npoBeIcHO UX CpaBHEHUE.

Ha pucynke 1 mpexacraBieH rpaduk pacrpeleneHust 3Hepruu B crekrpe 38e3q DPV AU
Mon u Fs CMa, moxkasbBaronmii cxoacteo POC B BUAMMOM JHana3oHe, HO Yy 3Be3/bl THIa FS
CMa B UK obnactu criekTpa MpUCyTCTBYET IbLieBast 000mouka [3].

CIHMCOK HCITOJIb30BAaHHON JIMTCPATYPhI:
1. Mennickent, R. E., Kolaczkowski,Z., Djurasevic, G., et al. 2012, MNRAS, 427, 607

2. Menninkent, R. E., J. 2014, Information Bulletin on variable Stars, 6116, 1
3. Miroshnichenko, A. S, Manset, N., polcaro, F., Rossi, C., & Zharikov, S. 2011, Active OB Stars:
Structure, Evolution, Mass Loss, ad Critical Limits, eds. C. Neiner, G. Wade, G. Meynet, and G.

Peters, Proc. IAU Symp.272, 260.
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OOTOMETPUYECKHUE UCCIIEJOBAHUS 3BE3/IbI MWC 314

Ywmit6exk I1. H., KasHY um. anp-®apabdu, r. AnmaTsl
Hayunsrii pykoBoautens: K.¢.M-H Maiinsioaes A.T.

Pabora mocBsena uccieqoBaHuIo IpKoU Toiry0oii nmepemenHoi 38e3a651 MWC 314 tuna
Ble]. AxTyanbHOCTh HCCIEAOBAHUS JaHHOW 3BE37bl BbI3BaHA HAJIMYHEM psga MpodieM B
OTIpe/IcIEHUU KpUTEpHUEB KiIaccupuKauu 3Be31 Timna Xepoura u BooOIIe 3B€3/] ¢ SMUCCUOHHBIMU
JUHUSAMH B CIIEKTpax, BBIICISIOUIMMUCS Ha (OHE HENpephbIBHOTO KOHTHHYyMa IEHTpaibHOU
3Be3abl. He pemiena nmpo6iema onpeseneHus BOIIOIMHOHHOIO cTaTyca 3Be3/1 C IMUCCHOHHBIMU
JIMHUSIMH, T.€. OTHOCSITCS JJM OHU K MOJIOJBIM HJIM IPO3BOJIOIIMOHUPOBABIIMM 3Be3aaMm [1,2].
MWC 314 sgBasiercst oqHOM U3 caMbIX spkux 3Be3q B Mieunom Ilytu. B cnekrpe MWC 314
npucyrctByoT gunuu Ha, HB, He | u muorouucnennsie nuHuM uHTeHCHMBHOCTH Fe II m
sanpemnieHnbie iuaun [N I1] u [OI] [2,3]. UaTepec k ncciie0BaHuio JaHHOTO 00bEKTa 00YCIOBIICH
TEM, YTO 3Ta 3Be3/a MPEACTABISAET TUI 3BE3]] C OCOOCHHOCTSIMH B CIIEKTpE, 3aTPYIHSIOIIUMU €€
kiaccudukanuio. [1,2]. AKTyalbHOCTh TEMbl HCCICIOBAaHMS 3BE3/Ibl OOYCIOBICHA TaKKe
BaXHOCTHIO J00ABJICHUS HOBBIX JAaHHBIX HAOMIOACHUNA TopAYUX OOBEKTOB [amakTuku B
JOATOBPEMEHHBIH P POTOMETPHUECKUX TAHHBIX C ETBIO TTOCIEYIONIETO aHATN3a U BBISIBIICHUS
U YTOUHEHHUS JIeTajlel perucTpupyeMoro u3aydeHus u Bapuanuii 6mecka. Llems paboTsl cocTouT
B TOJIYY€HUH KOJMYECTBEHHBIX (U3NYECKUX MapaMETpOB OOBEKTa HAa OCHOBE O0OOUICHUS H
aHaJM3a CYIIECTBYIOIIEro HabI0JaTeIbHOTO MaTeprana Mo UCCclIeyeMol 3Be3 e, COOpaHHOTO U3
0030poB HeOa B pa3Hbix auana3zoHax crnekrpa (IRAS, 2MASS u USNO) u ganHbIX cOOCTBEHHBIX
MHOTOIIBETHBIX (POTOMETPUUECKIX HAOIIOICHUH.
B pesynbpTare BBIMONHEHUS HACTOSIIECH paObOTH OBUIM MOMYYECHBI PACIIPEICIICHIS SHEPTUH
B croekTtpe 3Be3fpl. I[lomydeHbl W mpoaHANM3UPOBAHBl KpPUBBIE Bapuanuu Ojecka B
doromerpuueckux nosocax U, B, V,R, [, J, Hu K.
Y ———— .
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Pucynok 1. Bapuauuu 6aecka B potomerpudeckoit nomnoce V

[Tpennaraercss BepcHsl 3BOJIOLMOHHOIO CTaTyca HCCIENyeMOro oObeKTa KakK 3BE3/bl Ha
HAYaJbHOW CTAaJWU DBOJIOLUM Ha IJVIABHOM IIOCJIEAOBATENbHOCTUH C IPU3HAKAMM JBOWHOMN
CUCTEMBI C MPOUCXOAILINM B HEl 0OOMEHOM BellecTBOM. BriBeneHa ¢ dekTrBHas TemmepaTypa
3Be31bl 30000 K u ee cnexrpanbHblil knacc BO Ha ocHOBE cpaBHEHHs KpPUBOW paclpeeseHus
SHEPrUM B CHEKTPE 3BE3/bl C COOTBETCTBYIOMIMMHU rpapukamMu POC abcomoTHO YepHOTo Tena.
[Tonmy4yeHHbIe 3HAYEHUSI XAPAKTEPUCTUK COTJIACYIOTCS C OMYOJIMKOBAHHBIMU JAHHBIMU APYTHX
aBTOPOB.

CnHcok UCIOIb30BaHHON JIUTEPATYPBI:

1. Noel D. Richardson, et al Spectroscopy, MOST photometry, and interferometry of MWC
314:isitan LBV or an interacting binary? MNRAS 455, 244-257 (2016).

2. Mupomanuenko A.C.,1992. len. 8 BUHUTU N 1625-B.92. 16 c. MccnenoBanne rpymiisl
3Be3/1 PAHHUX CHEKTPAIbHBIX KJIACCOB C SMUCCHOHHBIMH JIMHUAMU M WH(PpPaKpacHBIMHU
M30BITKAMH B CTICKTpax.

3. Kuratov K.S., Zakhozhay O.V., Miroshnichenko A.S., Zakhozhay V.A. // Odessa Astron.
Publ. 2015, V. 28/1. P. 36
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®PAKTAJIBHASA JAKYHAPHOCTBb HAHOCTPYKTYPUPOBAHHBIX
HoJIYNNPOBOAHHUKOB

Ounmunmor H.B., Ycen6ait M. T., KasHY uM. anp-®apabdu, r. Anmatsl
Hayunsriit pykoBoautens: a.¢g-M.H., mpodeccop Kanadaes 3. XK.

HanocTtpykTyprpoBaHHBIE TIOTYIPOBOJHUKHN HMPEACTABIAIOT COO0N MEPCIEKTHBHBIHN KIJIace
MaTEpUaIOB COBPEMEHHOM 2JeKTPOHUKHA. OIHHUM U3 pacpOCTPAaHHEHBIX MATEPUAIIOB SIBJIACTCS
HOPUCTBIA KpeMHHI. B moprcToM KpeMHUHN 3JEKTPOXUMHUYECKUM TPABJIEHUEM MOYKHO ITOJIYyUYUTh
KBAHTOBbIE TOYKWN, KBAHTOBbIE HUTU ¥ 3JIEMEHTHI C Pa3IMYHON (pakTalibHOM pazMepHOCThIO[1, 2].
Ilenbto paboThl sABISETCS ONMMCAHUE B3aMMOCBS3U MEXKIY JIAKYHApHOCTBIO M (ppakTabHOU
Pa3MEpPHOCTBIO HAHOCTPYKTYPUPOBAHHOM IVICHKHU.

JlakyHapHOCTb paccMaTpUBAETCsl KaK XapaKTEPUCTHKA 3allOJHEHHOCTH IIPOCTPAHCTBA
BelecTBoM. B Hacrosieid pabote npu momornu popmyasi (1) [2] Obuta paccunTana JlakyHapHOCTb
U3BECTHBIX KJIACCUYECKUX (PPAKTAIbHBIX OOBEKTOB!

L=1-7, 1)
_ My 3
n=0-—35=)" (2)
o i) Y
=1"1 Md
rie L — nakypHapHOCTS; 17 — TOpUCTOCTh; M, — peryjaspHad Mepa; V; —
IIOKa3aTeJlb CKeI‘/JIJII/IHI‘a; 6i — MUHUMaJIbHBIE MacCIITaObI H3MEPEHUud 110 X, Y, Z, a;-

MaKCUMaJibHble MacCIITabbl CTPYKTYP MO X, Y, Z.
Pe3ynbTathl, MosrydeHHbIC YUCICHHBIM aHaIu30M (hopmysbl (1), Ui U3BECTHBIX 3HAYCHHUI
Y KJIacCHYEeCKHX (paKTayioB, MOKa3aHbl Ha puc.1(a,0).
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Pucynok 1. (a) 3aBUCHMOCTB JIAKYHapHOCTH OT ITOKa3aTessi CKeinuHra; (0) 3aBUCUMOCTh
moKasarens ckeimara ot JakyHaproctu. Mg=1, a;=0.33, §;=0.01, d=1, y=D-d

Opaxrai: 00603. y

[MTee KarTopa v 0,6309
Cuex Koxa D | 0,2619
AHU30TPONHBIN (@] 0,4649

U3oTtponHslii [ ] 0,5
Kp Cepn ¢ 0,5849
Kpusas Koxa * 0,7848
O0e3bsHuMl s 0,8687
Kosep Cepn > 0,8928

Crucok UCHoIb30BaHHOM JIUTEPATYPHI:
1. JKanaGaer3.)K., I'peBueBaT.lO. @pakranbHble CTPYKTYpbl M OINTHYECKHE SIBICHUS B
HaHOCTPYKTYPHUPOBAaHHBIX MMONyNpoBoaHuKax//Anmarsl:Ka3zak ynusepcureti, 2014.
2. XanabaeB 3.K., I'pesueBa T.FHO., XKanabGaea A. E., Tneybaea WM. C. Ilopucrocts
MOJTYIIPOBOTHUKOBBIX HAaHOKJIACTEPHBIX TUIEHOK — Anmartsl, 2016. — c. 195-196.
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IHOPUCTOCTDb ®PAKTAJIBHBIX NOJYITPOBOJHUKOB

Oummnmos H.B., UBanosa 3.10., KasHY um. ans-®apadu, r.AnmMars
Hayunsrii pykoBoautens: 1.¢-M.H., mpodeccop Kanadaes 3.K.

HccnenoBanmne Gpu3nyeckux CBOWCTB MOPUCTHIX MOJTYINPOBOJHUKOB SIBJISETCS OJHOU U3
AKTyaJIbHBIX 33/1a4 COBPEMEHHOH JJIEKTPOHHMKH, TMOCKOJIbKY YHHKAIBHOCTh UX ONTHYECKUX H
JNEKTPUYECKUX CBOMCTB  OOYCJIOBIMBAET IEPCHEKTUBbI HMX IMPUMEHEHHS B  HOBBIX
pa3pabaThiBaeMbIX SJEKTPOHHBIX MPUOOpax U ycrpoicTBax. L{enbio paboThl sSBIsSETCA U3YUCHHE
B3aMMOCBS3H MEXKIy OPUCTOCTBIO IJIEHOK U UX (PpaKTaIbHOM Pa3MEPHOCTHIO.

[TomrymmpoBOTHUKOBEIE HAHOCTPYKTYPUPOBAHHBIE TIEHKH, BKIIFOYAsl [IOPUCTHIC, SIBIISIFOTCS
UEpapXUUeCKd  CaMOIlOJOOHBIMU,  MacHITA0HO-UHBAPUAHTHBIMU  ,a,  CIEIOBATEIbHO,
¢pakranbabiMu o0bekTamu [1, 2]. [lopuctocts (pakTambHON Cpeabl MOXKET OBITH OmHcaHa
CIIEAYIOIIMM COOTHOIIEeHUEM [3]:

n=(1-Ma/ S @D, ¢y
/1€ ;-MaKCUMaJlbHbIE MAaCIITa0bI CTPYKTYP 10 X,Y,Z; §;-MUHUMAaIbHbIE MACIITA0BI H3MEPEHHUS 110
X,Y,Z. ¥;-pa3HOCTh MeXAy (paKkTaIbHOW M TOIMOJOTHYECKON pa3sMEpHOCTAMHU;M ;-peryispHas
mepa;Mp-ppakranapHas mepa.

B mactosmeit pabore mo ¢opmyne (1) Obuta wmcciegoBaHa 3aBHCUMOCTH IMTOPUCTOCTH
KJIacCCMUeCKUX (pakTaioB OT HX (pakTambHOW pa3MepHOCTU. Pe3yibTaThl mOMydeHHBIE
YHUCICHHBIM aHanmu3oMm (opmynbl (1) [uis M3BeCTHBIX 3HaueHWH Tmokaszatens CkeilmHra
KJIacCHUecKux (paKTaioB MOKa3aHbl HA pucyHke 1 (a,0)
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Pucynok 1. (a) 3aBUCHMOCTb MOPUCTOCTH OT (PpaKTaIbHONU pazMepHOCTH. (06) 3aBUCUMOCTh
bpakranapHO# pazmepHocTH oT nmopuctocti. Mg=1, @;=0.33, §;=0.01, d=1, y=D-d

Dpaxman O6Goznau  y=D-d
I'niapbepra X 1

JleBn + 0,9340
Manoenvbpoma (0] 0,8928
Buxcex 1 ¢ 0,4649
Cangerxa Cepn. ! 0,5849
Kpusasa Koxa 0,2619

Pe3ynbTaThl mosydeHHBIE YUCIEHHBIM aHaln30M (Gopmysbl (1) 118 M3BECTHBIX 3HAUEHUN

nokasarenst CkeilInHra Ki1accu4eckux (ppakTasioB okazaHbl Ha pucyHke 1 (a,0).
[TonydyeHnHble pe3ynbTaThl MOTYT OBITH MPUMEHEHBI JI OMHMCAaHUS HAHOMOPUCTOU

CTPYKTYPBI, SJICKTPUYCCKUX U ONITHICCKUX CBOMICTB MOJIYIIPOBOJHUKOBBIX IJIEHOK.
CHnmCcoK UCIIOJIB30BAaHHOM JINTEPATYypHI:
1. Zhanabaev Z.Zh.,Grevtseva T.Yu. Physical Fractal Phenomena in Nanostructured
Semiconductors // Reviews in Theoretical Science.-2014.-Vol.2,No 3.-P.211-259.
2. Zhanabaev Z.Zh.,Grevtseva T.Yu.,Imanbaeva A.K.,Zhanabayeva A.// Chaotic Modeling and
Simulation.-2015.-No 2.-P.169-180.
3.3.K.’Kanab6aes, T.1O.I'peBueBa,A .E.J)Kanabaesa,l1.C. Tneybaesa//IlopuctocTh
ITOJIyIIPOBOJTHUKOBBIX HAaHOKJIACTEPHBIX IUIEHOK,195-196 c.
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I'AJIAKTUKAJIAP KEHEIOIHIH OJIIHNEMAIIITIT MEH SHTPOIIUACHI

XemunoB P.M., Arumes A.T., on-®apabu areiaaarst Kaz¥Vy, AnMmarsl K.
Frutbimu sxerexmi: ¢.M.-F.1., mpodeccop Kanadaer 3.0K.

[amakTuKamapaplH KEHICTIKTIKTEe Tapalybl epre FamaMHbBIH OacTamkpl MIapTTapbl MEH
TBIFBI3JIBIKTBIH  OacTanKpl aybITKYJIapBIHBIH SBOJIIOLMACHIH KaMThill Kepceremi. OchIHaai
durykTyanusiap OaiiKalaThlH KJIacTepiepiH, KINTep MEH KYBICTBIKTApIbIH KaJbIITacyblHA
okeneni [1]. KsI3bUI BIFBICYJTApPIBIH COHFBI WIOJNY JKYMBICTAphl JKY3/IEI€H MEramapceKke
CO3BUIATBIH  FallaMJIaFbl  KYPBUIBIMABUIBIKTHL ~ kKepceTeni. CoHbIMEH  Oipre, OChIHIal
KYPBUIBIMIApABIH TMaiia 60iysl KYHTIPT 3HEPrus ascbiHaa ereai. KyHripT sHepTrusHbIH 6acThI
KaCHETI THIFBI3IBIKTHIH TEPIiC KBICHIMFA MPOIOPIIHOHAN 00y [2].

Erep Oykin OneMai TepMOAMHAMUKAIBIK KYHE PeTiHAe KapacThIPCaK KYHTIPT SHEPTUSHBIH
KacueTTepiHe FHTpOIus ecimineci 0-re TeH nporecrep ue:

5 . . , .
dU =TdS — pdV 1)
5 45+
Erep sSHTpOnuUsiHBIH yaKbIT OOWMBIHILIA
Rt X
) . S N O Moy (3 X S
ecimmeci dS = 0 OGonca, onna TdS Henare oy g4l PE KR HER KIOOONRK
alfHaJIanpl. SIFHH, THIFBI3MBIK TEPIC KBICHIMFA X
TCH.: 35¢t
dvu/dV =—-p, p=-p (2 3 - ‘ ‘ :
0 2 4 6 8
CoHbIKTaH, OYJI )KYMBICTBIH MaKCaThl OJIeM t, MIIPJL Kbl
KCHeWyl OapbhIChIHIA, JHTPONMUSHBIH YaKbIT
GOMBIHIIIA SBOJIIOLHUACHIH 3eprrey. Cyper 1. I'anakTtrkanap >KUbIHbIHBIH YaKbIT
YKorapnarbl MIBIKKAH HOTIKEHI 013 2.4*10° OOMBIHIIIA YBOJIFOIMSCHIHBIH YHTPOIHUSICHI
OOBEKTTIIEpAl  KaMTHTHIH SDSS [3]
KaTaJOrbIHAH YKCIEPUMEHTTIK MATIMETTEpAl ajbli, IIIeHHOH SHTPONUSICHIH YaKbIT OoMbIHIIIA

YBOJTIONMSACHIH KApacThIP/BIK. [IIeHHOH SHTPONHACHIH Kellecieil aHbIKTana/Ib!
— n
S=—2i=1 PiInP @)

MyHAaFbl P — 1 — yAIIBIKTa TaJlaKTUKAHBIH OaillKany BIKTUMAJIAbUIBIFBI. CyphiliTayFa KbI3bLI
piFbicynapel 0 <+ 1 z nuamazonaa 6oaThiH 2.4*10° 06beKT TammAIl ABIHIIBL. Kp3b11 biFpICy "Z"
"Mupa Kbu1"yaKbIT ©JIIEeMIHE TYPISHIIPUIIL.

1-cyperte KepceTinreHaei, OJEMHIH YakbIT OOWBIHINA €ceNnTelIreH HH(POPMAIUSIIBIK
SHTPOIHUSICHl TYpPaKThl. Byl HOTHXKere cyileHCeK, KYHTIPT SHEPTUSHBIH KACHETTEpPIHE COUMKec
cunaTTaManap/sl OaKplIay YIIiH ajabic OIeMIl TePMOJUHAMUKAIBIK OOBEKT PETIHAE KapacThIpy
JKETKUTIKTI EKeHIH KOPEMi3.
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1. Springel V. et al. Simulations of the formation, evolution and clustering of galaxies
and quasars //nature. — 2005. — T. 435. — Ne. 7042. — C. 629.

2. UYepnun A. JI. TemHast sHEprust ¥ BCEMUPHOE aHTUTIATOTeHUE //Ycnexu (pu3nyeckux
Hayk. — 2008. — T. 178. — Ne. 3. — C. 267-300.

3. Abolfathi B. et al. The fourteenth data release of the Sloan Digital Sky Survey //arXiv
preprint arXiv:1707.09322. — 2017.
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burning with different kinetic scheme of nitrogenous substances formation (Al-Farabi
KazNU)
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86 ctp. bopubexkoB A.K. IKapeikraHaplpyna —KapeIKAHOATHI  [IAMAApAbl  MalganaHy
MYMKiHAIKTepiH 3epTTey (on-Dapadbu atweiHmarel KazYV)

87 ctp. bopubexo A.XK. Cemeit kanacel XKO0-2 Ka3aHabIKTapblHaH OeJliHETIH aTMoc(epaHbl
JacTaylibl 3MAHIBl KalJakrap[sl a3zaiTyra OarbITTanraH ycblHbICTap (on-Dapabu
ateiarel KazYV)

88 ctp. T'a3m3 b.A. 'a3ropiznec kemipcyTekrepaiH ayara audy3usutanybid 3eprrey (an-dapadu
ateiiarel KazYV)

89 ctp. 3apbar ¥.C. «Caiiman» XIIC «IAJIA» CA4-25720 TX P PLC IP IT RS ymdazans
Oemncenni aitHpIMaNbl TOK 3HEPrusicklHbIH PLC sxone RS485 apKpuibsl ManiMeT anmacysl
Oap ATPOHIIBIK CaHAYBIIITHI ChIHAY HOTHKECT (on-Papadu ateiHaarb Kaz¥ V)

90 ctp. Kapeimcakosa JI. MccnenoBanue BIUsSHUS BBICOKOI'O JaBJIEHUsI B KaMepe CrOpaHus Ha
aucriepcrio u ropenne xuakux tomus (KasHY um. anp-Dapadn)

91 ctp. Kemxe M. liteH jxaHy KO3FaITKBIITAPBIHIAFbI KBLUTYJIBIK TPOLECTEP I KOMIBIOTEPITIK
Mozeinb ey (on-Papadu ateiaaars Kaz¥ V)

92 ctp. HyrpimanoBa A.O. IlpuMeHeHHE SIEKTPOHHO-TYYE€BOW TEXHOJIOTHH [JIsi CHUKEHUS
antponorenHoit Harpy3ku TOC (KasHY um. anp-Dapabu)

93 ctp. TaxuuoBa O.E. Ymenmewmai TypOyJIeHTTIK aFbIHIIAHBI YKCIEPUMEHTTIK 3epTTey (oI-
®dapabu ateiHaarsl Kaz¥V)

94 ctp. bynsimesa I'., MenerOekoB b., bonerenos L1I. MoaenupoBanue mpoiecca ropeHus yriis
paznuyHoro ¢pakunonuoro cocrasa (KasHY um. anp-Dapadu)

95 crp. Kanrait T. XXOC-HbIH kaHy KaMmepaiapblHIa KOMIP/i jKaFy MPOIECIH MOJeNbaey (oI-
®dapabu ateiHaarbl Kaz¥V)

96 ctp. CenrtemupoBa A., KanbioexkoB A., Maxaxanos H. MonenupoBanue npouecca ropeHus
yrist pasnudaoro gppakunonHoro cocrasa (KasHY um. anb-dapadu)

97 ctp. Cutaukos JXK.K. [Tepciektussl BogopoaHoi suepretiku (KazHY um. anp-®Dapadu)

98 ctp. Tyken M.b. CyibIK OTBIHAApAbIH JKaHYbl OapbICHIHJIAFbI JKbIyMacca TachIMallbl
nporecrepin monenpaey (an-Papadu ateiaaarsl Kaz¥V)

99 ctp. Khuandyk A. The study of special regimes for diffusion in gas mixtures (Al-Farabi
KazNU)

100 ctp. HeicanoBa I'.)K. Akte6e kanaceiublH «Tpancanepro» AK 3amanayu 1amy epekienikTepi
(on-dapabu areiHnarsl Kaz¥V)

101 ctp. ApcranbexoB WM. YUucneHHOe HCClEAOBaHHE BIMSHUS CKOPOCTU BIIPBICKA JKHIAKOTO
TOIUIMBA HA MPOILIECC €r0 TOPEHUs MPH BBICOKUX JABJIECHUSAX B LIMJIMHAPUYECKON Kamepe
cropanus (KasHY um. anp-dapadu)

102 ctp. AybakupoB C.)K. bonar ynriHiH cunarramanapblH €cKepe OThIpbINl bpuHenn aaiciMmex
KaTTBhUIBIKTHI aHBIKTAY (as1-Dapabu ateiHgarsl Kaz¥YV)

103 ctp. KamwxkuenoB A.E. HccnenoBanue BIMSHUS HAdadbHOW TEeMIEpaTypbl Ha MPOIECC
TOPEHUS KHUIKOTO TOILUTUBA MPH BeICOKUX MaBneHusx (KasHY um. anp-Dapabu)

104 ctp. Ky A.A. OKTUC-2 kypansiH maiiiananbin AMaThl KaJlachlHIaFbl OEH3UH carmachlH
3eprrey (an-dapabu ateigarsl KazYy)

105 ctp. Hypeuutaesa H.JI., Meip3ait A.Jl. DHEproMeHeIKMEHT KYHiecl HeT131HAe OHEPKICINTIK
KBI3METIHIH 3HEPrus TUIMAUINH OacKapyAblH TEOpHsUIBIK acrmekTiiepi (on-Ddapabu
ateiHgarel Kaz¥V)

106 ctp. KanaroBa A.b. Pa3paboTka mnpakTHYeCKMX pEKOMEHJAIMi 10 00ecrneueHuro
IKOJIOrUYeCcKoii 6e3omacHocTH TpancnoptupoBku Heptr (KazHY um. anp-Dapadu)

107 ctp. Hypnanynet H., PaxumbepnueB VY. Hcnosnp3oBaHue Ouorasa npu aHa3poOHOM
nepeBapuBaHuu B ToruiuBHOM diieMenTe (KasHY um. anp-Papadu)

108 ctp. KabnpaxmanoBa A.A. BnusiHHMe KOHCTPYKIIMOHHBIX IapaMeTpOB TOIMOYHOW Kamephbl
kotna bBbK3-420 Amnmarmackoit TOIL[-2 Ha mnpomeccel TemioMacconepeHoca Ipu
cxurannu Hu3kocoptHoro torutiBa (KasHY um. ans-®apabu)

109 ctp. JlyknanoB A.A. Cy#bIK OTBIHAAP/ABIH €Ki(a3anbl arbICTapbIH CaHABIK MOJENbey (911-
®dapabu ateiHnarsl Kaz¥V)
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110 ctp. AmanrengueB C.b. Posib KOMIBIOTEPHOTO MOJEIMPOBAHUS B  COBPEMEHHBIX
uccnenoBanusax (KasHY um. anp-Papadm)

111 crp. Ucnamos K. HoBble TexHOMIOTMN CKUTaHUs BbICOKO30s1bHOTO yris Ha TOC Kaszaxcrana
(KazHY um. anp-®apadm)

112 ctp. KantaeBa I'.H., locnonoB A.I'., Kanraeea M.H. ®ynnameHTasibHOE HCCIIECOBAaHUE
MOTOKA 3a KPYIJIbIM HHJIHHIPOM ¢ Hcmoib3oBanueM Abaqus/CFD  (KasHY um. anb-
®apadu, Yuusepcurer Hapxos)

113 ctp. Hypbexk JI.JK. OnepkocinTiH MyHal-Ta3 cajlachlHIAAFbl JKOJIOTHSIJIBIK MEHEKMEHT
KyHenepin xaurbIpTy (an-Papadu ateiHaars Kaz¥V)

114 ctp. PamazanoB O.M. DOneprocOepexeHHE B CHCTEME TEIUIOCHAOKCHUHUS  ITyTeM
YCOBEPIICHCTBOBAHUS aBTOMATH3MpOBaHHOTO TemoBoro myHkta (KasHY wum. aib-
®dapabn)

115 ctp. TypreiHoB M.A. Kemip-To3aHabl anayablH XKaHybl K€31HJE JKbUTy Macca TachIMaJIaHy
yaepicrepin 3D yiriney (on-dapabu ateinnarsl KazYV)

116 cTp. AlinapxaHoBa A. BinsHue HeWJEaIbHOCTM KOMIIOHEHTOB TIa30BOM CMecH Ha
muddysuonnoe cmenienue (KasHY um. anp-Papabu)

117 ctp. Ycen A.K., TaxubaeBa VY.Y. Kewmipcyrekri ra3z xyienepinne e3apaauddysus
K03 (ULIMEHTIH 9pTYp:l KOHLIEHTpauusiapaa 3eprrey (an-dapadu ateingars KazYV)

118 ctp. Topebek A.I'. AnanTaius aBTOTPAaKTOPHOM TEXHUKU HA aJIbTEPHATUBHBIX BUJIaX TOILIMBA
(KasHY um. anp-dapadu)

119 crp. bakpitoBa M.H. TypOyneHTTIK aFbIHIIAIAFbl TEMIEPATYPAIBIK OpicTi 3epTrey (-
®dapabu ateiHaarb Kaz¥ V)

Cranaaprusanus, cepTuuKanus 1 MeTPoJIOTrus

120 ctp. bex6ocwin I'.C. Cana MeHeIKMEHTI KYHeCiHIH KbI3MET aTKapyblH KaMTaMachl3 €TeTiH
(bakTopIapIbIH Kayil-KaTepiepid 6ackapy HETi3iH e OHIM carachlH KeTULIipy (AMaTsl
TeXHOJTOTUSIIBIK Y HUBEPCHUTET)

121 cTp. AlitOaeBa A.b. ¥ATTBIK JKOHE XaJBIKAPAIBIK CTAHAAPTTAP/Abl CAIBICTRIPY (om-Dapabu
ateiHgarel Kaz¥V)

122 ctp. bakteiranuea @.K. KocimopbIHHBIH METPOJIOTHUSIIBIK KbI3SMETIHIH KYPBUIBIMBIH Tajlaay
(on-dapabu ateiHgarsl Kaz¥YV)

123 ctp. AMannpik JK.O. Omiiey oficTepiHe Tanmay KYpri3yliH epekimeniktepi (on-Papabu
ateiHarel Kaz¥V)

124 ctp. Caitnaybex T.H. Maprapun eHiMAepiHIH KbIIIKbUIIBIK CaHbIH aHbIKTay (an-Papabu
ateiHarel Kaz¥V)

125 ctp. blprabait A.b. Kypbuiblc KOHCTpyKUMsUIapblHAa O€TOHHBIH CUIIaTTamMallapblH Oarayiay
(on-dapabu ateiHgarsl Kaz¥YV)

126 ctp. MyxaeBa C.K. Ananu3 skoHOMHUYECKOH 3()PEKTUBHOCTU MPEANPUATUS OT BHEAPEHUS
MHTETPUPOBAHHON CHCTEMbl MeHekMeHTa U MeToabl e€ ymyumenus (KazHY unmenu
anb-Dapadm)

127 ctp. Anunosa I'.A. ET eHiMIepiHiH KayilCi3AiriH KaMTamachl €Tyl cepTuuKaTTay TopTioi
(on-dapabu areinarsl Kaz¥V)

128 ctp. AxmetOek I'.M. «Caiiman» KOpHOpalnusAChIHbIH cana MEHEIKMEHT KYHeciH Tanaay (-
®apabu areiHnarsl Kaz¥YV)

129 ctp. AxmetOek I'"M. «Caiiman» kopnopauusiceinaarsl opman CO-2711 TX P PLC 1P IT
CaHaFBIIITAPBIH CEHIM/ICY HOTIKECIH Tanaay (on-Papadu ateraaars Kaz¥V)

130 ctp. UcakanoBa JK.E., Amanramue J[.A. PMK KasMerplu yiibIMbIHAa KYpri3iiren
Kanmopiey skympicTapbl kesinme 125-300 MM auama3oHBIHAAFBI aKbIPFBI  Y3BIH]IBIK
eJIILIEeMIEPIHIH HOMUHAIBI OpTalla Y3bIHABIFBIHAH ayBITKYBIH aHBIKTay (o1-Papabu
ateiHgarel Kaz¥V)
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131 ctp. KanueBa A.M., AwmanramueB J[.A. OQTanbMONOTHSUIBIK KypalgapAbl CEHIMACY
YKYMBICTAPBIHBIH HOTHIKECIH Taiaay (onm-Papabu  ateiHaars Kaz¥V)

132 ctp. Kanan M.b. HccnenoBanve M COBEpPUICHCTBOBAHUE CTaHJAPTOB BBICOKOBOJBTHOM
anektponuku (KasHY um. anp-Dapadn)

133 crp. Kyuae3oaii JI.K., Amanramues J[.A. Mapkacel 250-71iK KipmimTi MalbICyFa ChIHAY (9J1-
®apabu ateiHnarel KazYV)

134 ctp. MaynenoBa H.Y. Ke3mer camacelH 0ackapy »oHE OHBIH HETI3TI MOcelNeJIepiH cama
MEHEDKMEHTI ojticTepimen ey (an-Papadbu  aTeiHgaarsl Kaz¥ V)

135 ctp. Mycaxan A. DHEProMEHEPKMEHT  JKYHeCiH  KaJbITacThpy  MAaKCATBHIHAAFbI
Ka3aKCTaHHBIH 3HEPrUsl pecypcTapblH TYTHIHY/bIH CTaTUCTUKAIBIK XXyilecl (on-Papabu
ateiarel KazYV)

136 ctp. Omarova Zh., Turtayeva A. Features of the increasing energy efficiency the geological
exploration works (SU, AUES)

137 ctp. Coken T.M. Ananm3 3apyOeKHBIX CTaHIAPTOB HA CTAaTUCTHUYECKHE METOAbl B
MEHEPKMEHTE MPOU3BOAUTEIBLHOCTH IPOLECCOB JUIsl pa3pabOTKM M BHEJIPEHMS B
cooTBeTcTBHUH ¢ 3aKkoHoaaTenbeTBOM PK (KasHY um. anp-®Dapadn)

138 ctp. Caprait A., AimumxkanoBa M. OrieHHBaHUE HEONPEAEICHHOCTH M3MEPEHUH KodenHa B
vasix xpomatorpapuueckum merogom (KasHY um. anp-Dapadu)

139 ctp.Carar  T. Cepusicet iCE 3000 aromabIK-aOCOpPOLMSITBIK — CHEKTPOMETpPIIEPiH
cepTU(UKaATTayJa TYbIHAAWTBIH IpoOiieMayap oHe Miemy xoijxapbl (an-Papabu
ateiarel KazYV)

140 ctp. TypraeBa ©.C., OmapoBa XK.b. AHbIKTanMaraHABIK ©JIIEMIHIH capanTaMaiblK Oaranay
onicrepin Kongany (KasHUTY umenu Carnaera, AYIC)

141 ctp. Typraeea ©O.C., Owmapoa XK.b. KamuOpneynin xaHa craHgapTTapbl — HOHAAP
MuKpozeHreiinaeri epitinainep xyieci (KasHUTY umenn Carnaera, AYDC)

142 crp. baiipambaeB A.M. Konukypenrocrnocoorocts mnpumeHenuss CMK (KasHY wum. anb-
®dapabu)

143 ctp. Hypceitit  C.T. TypsbiH yiaepai sxoOanaynblH SHEprus THUIMAUITIH apTThIPY
TEXHOJIOTUSACHIH 3epTTey (an-Papabu atbiHgarsl KazYV)

144 ctp. Akancepuna T.A. Ilapwx kemiciMiHe — mapacarThl ke3kapac (on-dapabu  aThIHIAFbI
KazYV)

145 ctp. AmanTaeBa A.E. Kazakcran PecniyOnukacelHIaFbl cepTUHUKATTAY KYMBICTAPbIH Tallay
(on-dapadbu atsiHgarsl Kaz¥V)

146 ctp. ©Ocin H.H. KocinopblHHBIH cana MEHEeKMEHTI KYHEeCiHIH 3JIEMEHTTEpiH JaMbITy (91-
@apabu atbiHgars KazYV)

147 ctp. Axmer JI.H. Pa3paboTka HOpMaTHUBHOW JOKYMEHTAllMM HHTEIPUPOBAHHOM CHCTEMBbI
MeHemxkMenTa kauectBa (KasHY um. anp-dapadn)

148 ctp. boiiopazoBa M.O. AKBIPFbI €IIIIEMHIH OpTaIlla Y3bIH/BIFBIHBIH ayBITKYbIH aHBIKTAY (9J1-
@apabu atbiHgars KazYV)

149 ctp. EpmaxanberoBa M.E. MeTonpl OLIEHKM PHCKOB B CHCTEME MEHEIKMEHTa KadecTBa
(KazHY um. anp-dapadm)

150 ctp. XKymabexkoB M.E. KacinmopbeiHaapaarel carna MeHEIKMEHTIH >keTuiaipy (on-dapabu
ateiHgarel Kaz¥V)

151 ctp. Kemxacap M.XK. «ban Tekctunp» JKXUIC-ge mbIFappliaThiH  KiJIEM JKOHE KileM
OyHbIMIapbIHBIH canacklH Tanjaay (an-dapadu  ateiHaarsl Kaz¥V)

152 ctp. Kyatbek M.H. AKbIpFBI OJIIEMHIH OpTalla Y3bIHABIFBIHBIH ayBITKYbIH aHBIKTAy (971-
®apabu atbiHgars KazYV)

153 ctp. Mussina D. Evaluation and comparison of quality management systems in tourism
industry of Kazakhstan and Croatia (Al-Farabi KazNU)

154 ctp. HypaxmeroB E.H. AK «¥CCO» cbiHay nabopaTopHsChIH/Ia OHIMHIH CallachlH Talaay
(on-dapabu atsiHgarsl Kaz¥V)
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155 ctp. Hypceiiit C.T. Kypbuibic HbICAaHJapbIH SKOJIOTUSIIBIK CePTU(UKATTAYIBIH OTaH/IBIK )KOHE
IIET eNIIK JKyheci 3eprrey (on-Papadbu ateiHmarsl KazY'V)

156 ctp. XaiipomeBa C.b. Merponorudeckoe obecrieueHHe NPOU3BOJACTBA C pa3pabOTKOI
AJIEMEHTOB CHCTEMBbI MeHeKMeHTa KauecTBa (KasHY uM. anp-Dapadu)

157 ctp. MenenrassieBa XK.C., AxpuidaeBa JI.H. Typucrik kpi3merTi juensusiiay (KazHY uwm.
anb-dapadn)

158 ctp. Typebin T.E. KypbUibICTHIK KepaMUKa IUIMTANAPBIH CchiHAy (on-Dapabu  aThIHIAFBI
KaszYV)

159 ctp. Ecentaii  A. MeTroa OLEHKHM COOTBETCTBHS METPOJIOTUYECKOTO  OOecredeHus
IpEeNNpusATHs OpU cepTU(UKALUU ero cucteMbl MeHekMeHTa kauectBa (KasHY um.
anp-Dapadn)

160 ctp. Yrenos E.O. Ynpasnenue kauectBoM meauimackor Texauku (KasHY um. ans-Dapadu)

161 crp. blgsipeicor M.O. XKIIC “CK3-U” kpi3Merin Oaranay xoHe Tanmay (on-Dapabu
aTeiHarel KazY'V)

162 crp. XKakpimkpizel T. KpI3MeT kepceTy cajlachlHIa Kaia3eH KyueciH eHaipy (on-Dapadbu
aTeiHarel KazY'V)

163 ctp. Meip3ait A.Jl., Hypsuutaesa H.JI. Kocimopbeia HeriziHae cama MEHEIKMEHTI KYHeCiHIH
AJIIEMEHTTEPIH KETUIIpY oaicTepiH 3epTrey (an-Dapabu arbiHaarsl Kaz¥V)

164 ctp. Mbak A. IpiMmiik eHIipy TEXHOJIOTUSCHIH aHbIKTay (o1-Papabu  arbiHmarsl Kaz¥ V)

165 ctp. babamosa JI. Kaszakctan pecnyOnMkachlHIa TaMaK ©HIMJEPIH  IIBIFApPaThIH
MeKeMeJep/IiH 3aMaHayl CTaHAAPTTAPMEH KOHE METPOJIOTHSUIBIK KaMTaMachl3 eTUTyiH
3eprrey (on-Dapabu atbiHgars KazYV)

166 ctp. KenecoBa b.C. Illaii eHiMiHe cumarramanapblH aHbIKTay (on-Dapabum  aTBIHAAFBI
KazYV)

167 ctp. Opasemmber I'. IloBbimeHne kauecTBa u3MepeHnii m3mMepuTeabHbix cucteM (KasHY nm.
anb-dapadn)

168 ctp. Kycumoa O.K. Cama MeHeIKMEHTI >XyleciHe cepTHU(HUKATTay ayIuTiH XYPri3yai
Tanjgay
(on-dapabu atsiHgarsl Kaz¥V)

169 ctp. ©nmec 1.C. Ynpasiene 1 KOHTpoJIb A0k AeBasibHBIX MauH (KasHY uM. anp-dapadn)

170 ctp. Ykan B.E. TayapablH MIbIFYbl Typajbl akTiHl paciMaey TopTiOi (ai-PapaOu aThIHIAFbI
KaszYV)

171 ctp. TypnueBa A.A. AKKpeaUTTEY IIpoLiecTepiH OacKapy dicTeMmenepin a3ipiaey (an-Dapadu
ateiHarel Kaz¥V)

172 ctp. Unpucosa A.C. OHiMHIH cama kepceTkimTepin tanaay (on-dapadbu ateinnarsl KazYV)

173 ctp. Aybekepona JK.A. CtannapTsl U cepTU(UKAIUSA TOBEPOYHBIX TA30BBIX CMECEH ISl HYX [
HedrerazoBoii oTpacnu kazaxcrana (KasHY um. anp-®apabu)

174 ctp. Kyn6aesa M.Jl. beToH KyphIIbIC ©HIMI JKOHE OHBIH TypiepiH Tanjay (on-Papabu
ateiarel KazYV)

175 ctp. I'ycmanos /I. Micrionb30BaHie CTATUCTUYECKUX METOAOB JUIsI KOHTPOJIS TEXHOJIOTHECKUX
nporieccoB B ctpoutenbcTBe (KasHY um. anp-dapadn)

176 ctp. Kaceimkynkbi3el A. Ty3 enaipy oaicrepin anbikray (an-dapabu atbinarst Kaz¥Vy)

177 ctp. Typewin J1.K. Texuuueckas skcrepTtuza crpoutenbctBa MocToB (KasHY wum. anb-
®apabn)

178 ctp. ApthikOait A.3. Ymenmemal epKiH aFbIHIIAHbI KOHE LMIUHAPIIH apThIHIAAFbI «1311»
KYpJeJi aFbIHIIAIBIK aFbICTap PETIHIE CaJBICTBHIPHIN 3epTrey (on-Papabu aTbIHIAFHI
KasYV)

179 ctp. KanmataeBa A.C. byprbuiay ka0AbIKTapbIH KOHE MYHATa3 KypbUIBICTAPbIH MOHTAXKIAY
KoHe naianany (an-dapabu ateiHgars KazYV)

180 ctp. Typcerin JI.K. Kermip KypbUTbICBIH TEXHUKAIBIK capanTay (o1-Papadbu ateinaarsl Kaz¥V)

181 ctp. Enentait M.K. YKapbikanoaTsl mamMaapablH apTHIKIIBUTBIFGI )KOHE KOJAaHy THIMJIUIIT
(on-dapabu ateiHaarsl Kaz¥V)
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182 crp. bo3aeBa A.F. Evaluation of the quality of the innovation project "smart shelf solutions"
with a new statistical methods of quality control (Al-Farabi KazNU)

duszuka KOHJICHCHPOBAHHOI'0 COCTOAHUSA U HAHOTCXHOJIOIMH

183 ctp. AGaucaasikoBa K., Kopaxan X.A. Kocmamen momuduxanusmanrad aMOpThl C-H
KaOBIKIIaIapbIHbIH KacueTTepi (aa-Papadbu ateinaarsl KazY'V)

184 ctp. MurynoBa A.A., A6aymnaeBa JXX. b. OtpaboTka METOZ0B MOJYyYEHHUS IJICHOK OKCHJIOB
Me/IU ISl IPUMEHEeHHS B Ka4yecTBE MHOTO(YHKIIMOHANBHBIX MOKpbITHiA (KazHY um. anb-
®dapabn)

185 ctp. AnnabeprenoBa T.M. Biusinue 60MOapAMpPOBKH MOHAMH U3 IUIA3MbI OCTaTOYHOTO ra3a
Ha CTPYKTYPY U CBOICTBA MOBEPXHOCTH BBICOKOUUCTOrO Bosb(ppama (S D)

186 ctp. Anumxxan b.E., bantueBa M.K. CTpykTypHble M3MEHEHUS HAHOIOPOILIKA MEIU IO
nerictBueM dekTpoHHoro oonmydenus (KazHY um. anp-dapadn)

187 ctp. Ackapyisl A. HanokeyekTi kapoun-kpemuuii (por-SiC) KypbUIBIMBIH ajly KOHE OHBIH
MOp(}orOrHsACHH KanabnTacToipy (an-Papadbu atbinaarsl Kaz¥V)

188 cTp. ATunbaeB P.A. CoBpeMeHHOE COCTOSIHHE HAHOTEXHOJIOTHH U HAHOCTPYKTHPHUPOBAHHBIX
matepuainos (KasHY um. anp-Dapabu)

189 ctp.©Onnen C.P., Kenec H.VY., [lopmenkynoBa M.b. XuUMHSIBIK OHICYIIH OINTHKAIBIK
cnekTpiepre acepi (an-dapabdbu areiHaarsl Kaz¥V)

190 ctp. Ocinbex M.F. Comsol multiphysics 6armapiraMacbIHBIH KOJIIAHYBIMEH MaTepUaIIap bl
eHJIey TexHoJorusicel (an-Papadbu ateiHaarsl Kaz¥ V)

191 crp. bantuesa M.K., Anumxkan b.E.  M3ydeHue cBOWCTB IIMHKA IpU BO3JEHCTBUE
anekTpoHHbIM ITyukaM (KasHY um. ans-®apabdu)

192 crp.'abnynoBa H. Hocuxo B. Maparosa I'. IIpoexktupoBanre KOHCTPYKLHUH CHUCTEMbI
pa3MelieHHs] HapyKHBIX COJIHEYHBIX MaHeNel, CHCTEMBbI MbUIECOOMPAHUS U OYUCTKE OT
3arpsizHenuil (KasHY um. anp-®dapadu)

193 ctp. dopmenkysosa M.b., O6ubomnna b.b., Ceriz6aes U.B., Tiney A. Hanoenmemai kpeMHuUi
HET131H/IeT1 ONTUKAJBIK Ta3 ceHcopiapsl (an-Dapadbu ateinnarsl KazYV)

194 ctp. Ecanuna A.M., Cyenimbek C.b. IToaumepii KOMIO3UTTI MaTepuangapAbH (GU3NKaIbIK
KACHETIHE LIYHTUT TOJTHIPFBINIBI KOHIIEHTPALMACHIHBIH acepl (an-Papabu aTbIHIAFbI
KaszYV)

195 crp. Karpimapo  XK.C., Kymkan ¥.K. U3Bneuenne MarepuaabHbBIX IapamMeTpoOB
MeTaMaTepuana U3 JaHHbIX NMpoxoxaeHus u orpaxkenuss CBY usnyuenus (KasHY unm.
anb-Dapadn)

196 ctp. Kantyapo C.P., Uyusara H.A., XKongsi6aes K.C., Aiimaran6eros K.I1., lllonranosa
A K., Myxamenmuna J[.M. IlepOBCKHTHBIE COJIHEYHBIE 3JIEMEHTBl U H3Y4EHHE MX
xapakrepuctuk (KasHUTY um. K.W. Cartnaea)

197 ctp. Zhumageldiev A.S., Markhabaeva A.A. Fabrication ZnWO4 nanofibers materials by
electrospinning process (Al-Farabi KazNU)

198 ctp. Xymagunos b.E., MeasnoBa b.C., Kasim E.O. CuHre3 yriepoaHbeIX HAHOCTPYKTYP
METOJIOM KUCJIOpOoAHO-aneTrieHoBoi ropenku (KasHY um. anp-Dapadn)

199 ctp. Xymagunos b.E. HMccnepoBanume MHMKpPO- M HAHOAJIMA30B, IOJYYEHHBIX METOJOM
KHCIOpOoIHO-aneTuneHoBol ropenku (KasHY um. ans-Dapabdu)

200 ctp. U6paeB E.C., CyronnpikoBa ['.C. Cemapaius METAUTHYECKUX IMOPOIIKOB METAJIOB
MOJTyYEHHBIX METOJIOM 3JIEKTPUUECKOT0 B3pbiBa MpoBoAHUKOB (KasHY nm. anp-dapadn)

201 ctp. KanararoBa JI.K., CywonasikoBa ['.C. HccnemoBanusi metogoM uH(]pakpacHOU
crniekTpockonuu HaHOCTPYKTyp SiC u ¢ momydeHHbIX MeTogoM MB-XOI'® na Cu
karanu3aropax (KasHY um. anp-®apadn)

202 ctp. Kenec  K.K., bekexanoBa A.b. Meran eHri3UINeH XUMHSUIBIK — JKeMIpyIiH
TEXHOJIOTUSIIBIK napameTpIiepiHiH KPEeMHHHI HaHOKYPBUTBIMIAPBIHBIH
¢doromomMuHecueHIusChHA acepi (an-Papabdbu aTeiHaarsl Kaz¥YV)
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203 ctp. Kum E.P., Hapeimbae C.M., I'punienko JI.B. MccrnenoBanue cBoiicTB cynbduaa uHKa,
CHHTE3UPOBaHHOTO THApoTepManbHbiM MeTooM (KasHUTY um. K.M. CatrnaeBa)

204 ctp. Komxkacapos H. K., Epmyxan M.M., TynerenoBa A.T. ZnO HaHOCTEepX)EHACPIHIH
MAaCCHBIH THIPOTEPMAJIIbI CUHTE3CY diciMeH any (on-Dapadu ateiHaarbl Kaz¥ V)

205 crp. KyanpmmbexkoB T.K., TyneremoBa M.A., D'yceitnoB H.P. M3yuenue crabunbHOCTH
JaTYMKa BJIAKHOCTH Ha ocHOBE okcua rpadena (KazsHY um. anp-dapadu)

206 ctp. Kycnanos K.b., Yanuxanos P.E., I'punienko JI.B. JlerupoBanHble clion OKCHIa IIUHKA,
cuHTe3upoBaHHbIe ruaporepManbHbiM MeTooM (KasHUTY um. K.W. Carnaesa)

207 ctp. KeeipoBa A.H. bepinren ¢yHKIIMOHAIABIK KacueTTepi Oap HHXKEHEPIiK HaHO-
KOMITO3UITUSUIBIK KanTay (on-Papadu ateiHaars Kaz¥V)

208 ctp. Kyimoex  K.K., bBexmypzaea JK.H. buoMenunuHanblK KOJAAHBICTAp — YIIiH
naiiianaHaThlH KPEMHUIM HAaHOOOIEKTEPIH ally TeXHOJOoruschl (an-Dapabu aTbIHIAFbI
KazYV)

209 ctp. Kymmkan ¥.K., Caymanbek X.O. Ilpumenenune meroma FDTD nmns momenupoBaHus
MIPOXOXKIACHUSI DJIEKTPOMAarHUTHBIX BOJH uepe3 Meramartepuainsl (KasHY um. ane-
dapabu)

210 ctp. MapxabaeBa A.A. CuHTE3 M HCCIIEOBaHUE CBOICTB MAaTEPHJIOB Ha OCHOBE OKCHJIOB
uuHka u Bonbdpama (KazHY um. anp-dapabu)

211 cTp. MapxabaeBa A.A., AzarkanneB A.A. Cnoco0 mnojydeHHE HAHONOPOUIKOB WO3 u
METaJUIMYECKOTr0 BoJb(paMa ¢ MCIoJIb30BaHUEM obe3kupenHoro xionka (KasHY um.
ab-Dapadn)

212 ctp. Mynaiitiac H.A., Tepenuss XK.b. ITonmumepsi »oHe KOMITO3UTTI HAHOTAIIIBIKTAPAbI
AJIEKTPOCIMHMHT dici OolibiHIa any (on-Papadbu ateingarsl KazYV)

213 crp. HakpicOekoB K.T., AlmkanoB M.b., bermanoB C.M., Moni /I.©., ToranbaeBa A.
[TonydyeHne HaHOTIOPOIIKOB Meu KaToAHbIM pacnbiieHreM (KasHY um. anp-dapadu)

214 ctp. TonenoB K., TypmanoBa K., Haypsi30aiikeizel [. BrnusHue npumecu metanna Ha
CTPYKTYPY H IPOBOAUMOCTb IieHOK GexShyoTes (KasHY um. anp-dapadu)

215 ctp. HypOonar UI.T., Mapxabaea A.A. TiO2 xoHe ZnO HaHOKYpPBUIBIMAAIFaH
MaTepHualIapbIHBIH CUHTE31 koHE (hOoTOKaTaTM3 K Oesncenautiri (an-Papabu aThIHIAFbI
KaszYV)

216 ctp. Hypxan JI.K., Ackapyisl A. Si/HaHokeyekTi kpemMHui/ SnO2 HETI31HE KacalFaH KYH
3JIEMEHTIH KypacTbIpy (an-Papadu atbiHnars Kaz¥V)

217 ctp. Omapxan b., KyanpmubexkoB T.K., Tynerenoa M.A., D'yceitnoB H.P. Cunres
MaJIOCITIOWHBIX I'pa€HOBBIX HAHOCTPYKTYp MeToa0oM xojoaHoctenHoro CVD (KazsHY
M. anp-Dapabdu)

218 ctp. OpazoBa A.A., MeTonbl MojlyuyeHHs] HAHOYACTHUI[ cepeOpa Ha MOBEPXHOCTH KPEMHHS U
kBapuesoro crexia (KasHY um. anp-®apadn)

219 crp. Ocnianamu A.T., Cyrongsikosa I'.C., MensnoBa b.C. W3y4yenust BausiHuSA pa3MepoB U
(OopMbI HAHOKJIACTEPOB METAJJIOB Ha MapaMeTpbl yriaepoaAHbIX HaHOCTPYKTyp (KasHY
uM. anb-Papadu)

220 ctp. Ilicnexkbaii A.A KpemHHMII HaHOTANIIBIKTAPBIHBIH  KYPBUIBIMIBIK KacHETTEpiHE
TEXHOJIOTUSUIIBIK TapaMmeTpiepi acepi (an-dapabu arpinarsl Kaz¥Vy)

221 ctp. CaynanoOex X.o., Karbimiapos XK.C. MoaenupoBanue MPOXOKICHHS
anekTpoMarHuTHeIX BoiH CBY nunanazonHa uyepe3 MeramaTepuai, COCTOSIIUN U3
JBOMHBIX S-00pa3HbIX pe3oHaTopoB (KasHY um. anp-dapadn)

222 ctp.CupnisipoB A.  Ecentait H. baiirapames H. IlpoexktupoBaHue OKOHHOIO
(hOTOAIIEKTPUUECKOTO YCTPOIMCTBA pa3MeNIeHHOro Ha 10kHOM (acane 3manusa (KazsHY
uM. anb-Papadu)

223 ctp.CmamnioB K.M.  H3ydeHue JIOMHUHECHEHTHBIX U (OTOINEKTPUUYECKUX CBOWCTB
HAaHOCTPYKTYPHBIX CyJIb(UIOB METANJIOB, OCWKIEHHBIX METOJOM TEPMHUYECKOU
JECTPYKIUU YHUTHOJATHBIX KoopanHauoHHbIX coenunennit (KasHY um. anp-dapabdu)
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224 ctp. Cyenimbex C.b., Ecamuna A.M. I[lomuuMuari KaOBIKMIATApABIH MEXaHUKAIBIK
KaCHETTEepIHE TeMIIepaTypaHbIH J>KOHE PaJUAMOHJBIK COyJIeICHTIPYAiH ocepi (oi-
®apabdu arbiHaarsl Kaz¥V)

225 ctp. CyronapikoBa A.C. CuHTe3 rpadeHa METOJAOM KHUCIOPOAHO-AIETHIICHOBON TOpEIKU
(KazHY um. anp-dapabdu)

226 ctp. Coipeim  1I1.C., MapxabaeBa A.A. Bonbdpam oOKcuai MEH MBIpBIII BOJIbGpaMaThl
YHTaKTapbIHBIH ~ (OTOKATAIUTUKAJIBIK OeiceHAutirin 3eprrey (on-Papabu aTbIHIAFBI
KaszYV)

227 ctp. TineykemoB H.M. Yiyumienue cBOiCTB Kpacok mpuMeHeHreM HaHonopomkos (KasHY
M. anb-Dapadu)

228 ctp. Tenenni E. CoiicTBO amopdHOT0 yriiepo/ia moxy4eHHoro u3 razoBoit $hassl (KazHY um.
anb-dapadn)

229 ctp. TynerenoBa M.A., KyansimbexoB T.K., [I'yceitnoB H.P., Wnpun A.M. 3ammra
MOBEPXHOCTH HHKENISI OT TEMIEePaTypHOU KOPPO3UHU C MOMOUIbIO MaJlOCIOMHBIX
rpadenoBbIx HaHOCTPYKTYp (KasHY nmM. anp-®apadn)

230 ctp. ®enocumona A.M., I'pymesckas E.A., Imutpuesa E.A., Jlebener U.A., Psouxun F0.A.,
Temupasme A.T. YBenuueHue OTHOIICHMS CUTHAI-IIYM IIPM HAKOIUICHUMH CHUTHAJIA
Baosb crekrpa (KasHY um. anb-Papabu, Ousmko-rexundeckuit nactutyt, KasHUTY
um. K.M. Carmaesa)

231 ctp. XomxkamypatoB M., CyronasikoBa [.C. IlosyyeHuss HaHOBOJOKOH METOAOM
anexkrpocnuaauaTa (KasHUTY um. K.1. Carnaesa)

232 ctp. Ynarmzora. b.M., AnmnsicriaeBa b.E., Kanko3zoBa JX.K. AHOATHI alfOMUHUN OKCH/II
HeTi3iHJe MeMOpaHaIbl MaTepHAIAAPIBI ATy KOHE OJIAPJBIH KAaCHUETTEpiH 3epTTey (oI-
®dapabu ateiHaarb Kaz¥ V)

233 crp. UyuBara H.A., CeménoB A.B., TuroB A.C., Tokmonaun H.C., Toxmonaun C.K. u
Tepykos E.M. MHccrnenoBanue  maccuBalMyd  I[OBEPXHOCTHBIX  COCTOSIHUM
MOHOKPHUCTAJUIMYECKOTO KPEMHHUSI B TETEPOCTPYKTYpax C€O BCTPOCHHBIM TOHKHUM
amopHbIM ciioeM (Pusnko-Texuudeckuit HHCTUTYT, KasHUTY um. K.W. Carnaesa)

234 ctp. Cyntanrazuna M.H., I'abaymmua M.T., Aoaymuma X.A., Ucmaunos [1.B., Kepumbexon
J.C., AxanoBa H.E. CuHTe3 HaHO- U MUKpPOMOPOIIKOB 3JIEKTPOIYTOBBIM pa3psioM B
xuakon cpene (KazHY M. anp-dapadn)

235 crp. Zhang Jing. Synthesis and characterization of fe doped cugas: intermediate band material
(Al-Farabi KazNU)

236 ctp. baybipxan I'., Habumosa K. MoaudunupneHrex 60s1Fal TOTUUMUATEPAIH ONTUKAIBIK
kacuerrepi (KasHY um. anp-®apadn)

237 ctp. ykenOaii A. TexHOJOrHs MONTYYEHHUS U IIEKTPUUYECKHE CBOMCTBA ATMIUKIMYECKHX
nommuMUAHBIX TUIeHOK (KazsHY um. ans-Dapadu)

238 ctp. Yrenos E., bypmykoBa I'., AszenxanoB A. HaHOKYpBUIBIMABIK >KaObIHJBICHI KOHE
nemrdepreyir  Kacuerrepi 0ap KopeIThamapiasl skacay (A3aMaTTBIK —aBHAIUS
aKaJIEMHUSICHI)

239 ctp. A6nynnua X.A., I'abaymmua M.T., barpeimes /[.I'., Ucmaumnos [[.B., Axanoa H.E.,
Kepumbekon /[.C. CunTte3upoBanue SHI0YIEPEHOB U MOUCKU MMyTeH X MPUMEHEHUS
(KasHY um. anp-®dapabdn)

Du3uKa JIa3Mbl 1 KOMIIbIOTEPHast (PU3UKA

240 ctp. AGaupaxmanoB A.P. BiusiHre KaToHOTO paclbUICHHS Ha TTapaMeTPhI Ta30BOTO paspsiia
(KazHY um. ans-dapabu)

241 ctp. AGaupaxmaHoB A.P. Pa3pyiienue npiieBbIX CTPYKTYp B3BEIICHHBIX B HAaMarHUYEHHOU
ctpate (KazHY um. anp-Dapabn)

242 ctp. Arataesa O. [Iporecchl 3apsi Ky MBUIEBBIX YAaCTHUI B 3aMarHUYEHHON IJ1a3Me Ta30BOT0O
paspsana (KasHY um. anp-dapabn)
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243 ctp. AkmnpaunoBa A.K., YcenoB E.A., Ilaseur A.C., I'abaymmun M.T., locbomaes M.K.,
Pamazano T.C. HccrnegoBaHue  SIEKTPUYECKMX UM ONTUYECKHUX  CBOWCTB
JM3JICKTPUUECKOT0 KOIJIAHAPHOTO MOBEpXHOCTHOTO OapbepHoro paspsaa (HHHJIOT,
KaszHY um. anp-®apadu, HUMDT®, KazHY um. ans-Dapadn)

244 ctp. AkpiioekoB  A., CanrtbibaeB X. AHaIM3 JaHHBIX ITI0 TEOMAarHWUTHBIM TIOJSM B
cericmostornueckux uccienoBanusx (KazsHY um. anp-dapadn)

245 ctp. AmemoBa A.M. MarautTik chepaibiK mia3Maaarsl OeImeKTepIiH Kanma yiIecTipuTyiHiH
KasbinTacybl (on-Papabu areiHgarsl KazYV)

246 ctp. AmupbekoBa I'.C. VccrenoBanue CTpyKTYypHBIX M SJIEKTPOHHBIX CBOWCTB rpadaHa u3
nepBbix npuHIUIoB (KasHY uMm. anp-dapadn)

247 ctp. AmupoB  C.M., PamazanoB T.C., MonnabekoB X.A. DddexTHBHBIE MTOTECHIHAT
B3aMMOJICHCTBUS 3JIEKTPOHA-C aTOMaM Ieliis U pa3Hble CEYCHHE PAcCesTHUSL B IJIOTHOM
YaCTUYHO MOHN30BaHHOU KBaHTOBOM mnazme (HUMDT®, KazHY um. anp-Dapadu)

248 ctp. Axanoa H.E., XKenko6aes JXK.E., barpsimes [I.I'., Epnanyner E. Pazpabotka cuctemsl
n3MepeHus B HaHoauanasoHe (Kazaxcko-OpuTaHCKUI yHUBEPCUTET)

249 ctp. Amupbek  A. BrnusHue 1noToka BO3AyXa Ha JAMHAMUKY — MHUKPOPa3psIoB
IUdJIeKTpraeckoro 6apeeproro paspsaa (KasHY uwm. ans-Dapadu)

250 ctp. HdepoOucanuea K.T. HanocmyTHUKTepai 2JIEKTpMEH >KaOABIKTAay  KYHeCiHIH
UMUTAIMSUIBIK YITICiHIH Mozeni (on-Dapadu areramarsl Kaz¥ V)

251 ctp. dy6oBueB JI.FO., CezranbaeBa C.A., Cantbibaes X., Apa X., Komoma IO.
DNeKTpoAMHAMUYECKUE CBOWCTBA HEWJICAIbHOM OJHOKOMIIOHEHTHOH mia3smsel (KazsHY
uM. anb-Dapabdbu, Banencuiickuit [lonutexunueckuit Yausepcutet, Mcnanus)

252 ctp. Epnanynet E., batpeimes JI.I'. BausHue napameTpoB miia3mMbl HA CUHTE3 YTIIEPOIHBIX
nanomarepuanoB merogom PECVD (JIUII, KazHY um. anp-dapadu)

253 ctp. Kanceur C.E. UnaycTpusiga KoJilaHy MaKCaTbIHIA MBIC KOHE OHBIH KOCTAJaphIHBIH
KacHeTTepi MEH KYPBUIBIMJIBIK epeKIIenikTepin 3epTrey (an-Dapadbu ateinnarsl KazYV)

254 crp. Kymangunos P.E., XKynucbexoB A.T. [lomyuyeHue HaHOWacTHll MeAM B IUIa3Me
komoOunupoBanHoro BU+DC pazpsaa (KasHY um. ans-dapadu)

255 crp. KymabekoBa A.T. TbFbI3 KyJOHIBIK XKYHWEHIH TUAIEKTPIIK Kacuerrepl (an-Papadu
ateiHgarel Kaz¥V)

256 ctp. UcanoBa A.K. KommbproTepHOE MOJENINPOBAaHUE TUHAMUKU MBUIMHOK JUISL PA3JIMYHBIX
MaTepuajioB B IMPHCTEHOYHOH Iia3me TepMmosaepHoro peakropa (KazHY um. anb-
®dapabu)

257 ctp. Turekhanova K.M., Kaliyeva D.S., Beketov N.K. The investigation of average kinetic
energy of electrons in dense semiclassical plasma (Al-Farabi KazNU, NIS of Physics and
Mathematics)

258 ctp. Kambapos A.A., PaitbimxanoB JK.P. VmnynbcTi mina3ManiblK YAETKIIITE aJIbIHFAH
HaHOKYPBUIBIM/IbI O€TTEp/IiH KacueTTepiH 3epTrey (on-dapabu atbiHnarsl Kaz¥y)

259 ctp. KaceimbekoB XK.K., XKynucoekoB A.T. Bausiuue temrnepaTypsl ra3a Ha 3apoXKJIeHUE U
poct nbuieBbIx HaHouacTull B BY miazme (KasHY um. anb-®apabdu)

260 ctp. Kyp6anor @. OnpeneneHue 3apsia MbUICBBIX YaCTHUII HA OCHOBE XMMHUYECKON MOJETH
mwia3mel (KasHY um. anp-®apadn)

261 ctp. Maxur 3. MoaenupoBaHUe CBOMCTB YaCTHYHO HOHU30BAaHHON BOJOPOTHOM TJIa3Mbl

262 ctp. MameeBa P.Y., J[IxymarynoBa K.H. MHWccnenoBanue OAHOBPEMEHHOTO BIMSHUS
BHEUIHET0 MarHUTHOTO TOJISI U CUJIbl TPEHUSI Ha JUHAMHKY YacTHIl IBYMEpHOH IOKaBa
cucrembl (HUMDT®, KazHY um. anp-Dapadn)

263 ctp. Menucosa XK. UMnynbceTi mia3MaiblK YAETKIIITIH TYTAC PEKUMIETT )KYMBICBIH 3€pTTEY
(on-dapabu ateiHnarsl Kaz¥V)

264 ctp. MonnabexoB K.M. 3po3usi rpa@UTOBBIX MaTepuaioB MPH OOJYyUYEHUU HMITYJIbCHBIMU
notokamu Tuta3mbl (KasHY um. ans-Dapabdn)

265 ctp. Mypar A.M. HccrnenoBanue CTPYKTYPHBIX CBOMCTB KOMIUJIEKCHOM IJIa3Mbl HA OCHOBE
notennuana s3aumoerictus yactuil (KasHY um. ans-Dapadu)
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266 ctp. HypnanOekynel E., PaiteimxanoB XX.P. VMmynbcTi MarHUT epiciH ailyra apHajfaH
KOHJIBIPFBIHBI J)K00anay (on-dapabu ateiHaarsl Kaz¥ V)

267 crp.1la3ein A., YcenoB E.A. IloidydeHue TOHKMX IIJIEHOK MEAM C IIOMOIIbIO
KOMOWHHMPOBAHHOTO pa3psaa npu arMmochepnom aainernu (KasHY um. anp-Dapadn)

268 ctp. Cmamus M., Epraes O.A., YTerenoB A.Y. TemMeH TemnepaTypaibl KOMITIEKCTI I1a3Maja
HaHOKOMITO3HMTTI KOMIPTEKT1 MeTaJIIbl KaObIKIIanap any (an-Papadu ateiaaarsl KazYV)

269 ctp. Cezranbaesa C.A., [ly6osues J[.1O., Canteibaes X., Apa X., Komoma KO. Topmo3snas
CIOCOOHOCTh JBYXKOMIOHEHTHOW Tutazmbl (KasHY um. anb-®dapabu, Banmencuiickuit
[Tonurexuuueckuit YHUBEpcuTeT, Mcnanns)

270 ctp. Toxxen ©.b, CyneitmenoBa A.X. CbIM TEKTeC KaJlOpHUMETpPre KaauOpoBKa jkacay (oi-
®apabdu arbiHaarsl Kaz¥V)

271 ctp. Azhigaliyeva B. Computer simulator for self-preparation for the test examination at the
"Atomic physics" course (Al-Farabi KazNU)

272 ctp. Aitan N. The importance of teaching statistical physics at university (Al-Farabi KazNU)

273 ctp. Aiitan H. CratucTuKabIK XyHeHiH Tapary GyHKIHIapel MeH Kacuertepi (an-Papabu
aTeiHarel KazY'V)

274 ctp. TypexanoBa K.M., bopraii M., OxkimxanoBa JX.E. ®u3ukanbplKk ecenTepji IIenry
o/icTepiHAe aKMmapaTThIK TEXHOJOTHSIIAPABl KOJJAHYIbIH MaHbI3ABUIBIFBL (o1-Dapadbu
arpiHnarel KasYV, AOaii arbiHmarbl PecmyOnuKanblK MaMaHIAQHABIPBUIFAH JapbIH/IbI
Oaylajapra apHaJFaH KaszakK TUIl MEH 9/eOMETIH TEPEHJIETe OKBITaThIH OpTa MEKTEI-
UHTEPHAT)

275 ctp. TypexanoBa K.M., bopraii M., OkimxanoBa XK.E. ®u3uka cabarsin O6epy OapachiHaa
opTypdi AeHreink nuddepeHmanIbiK OKbITY KYieciH Konnany (an-Dapabu aTbIHIAFBI
Ka3¥V, AbGaii arpinaarsl PecnyOnukanblKk MaMaHIaHABIPBUIFAH JapbIHABI Oananapra
apHaJIFaH Ka3ak TiJli MEH 9/IcOMETiH TEPEHIETE OKBITATBIH OPTA MEKTEII-HHTEPHAT)

276 ctp. bopraii M.A. Macromedia Flash timnage mmasma ¢u3ukackl OOWBIHIIA JICKTPOHIBIK
OKYJIBIK KacakTay (an-dapabu ateinnarsl KazYV)

277 ctp. KanabekoBa XK.O. [duddepeHumanus B 3JIEKTPOHHBIX pecypcax oO0ydeHus (usuke
CTYJCHTOB BBICIIMX M CpelHE cleluanbHbIX yueOHbIX 3aBeneHuil (KasHY um. anb-
dapabn)

278 ctp. Kapran A.S. Model of particles transport in high-temperature magnetized plasma of
tokamak (Al-Farabi KazNU)

279 ctp. Kenecop N.F. ¢usuka moHi OOMBIHINIA AIEKTPOHIBI OKY KYpaliblH jKacakTayaa
BANDICAM OarnapiaamackIHbIH MyMKiHIILTIKTEp1 (o1-Papabu aTeinaarsl KazYV)

280 ctp. Myknar C. CraTUCTHKalbIK MEXAaHUKaHbIH HETI3JEpIH OKBITYIbIH OAICTEMENIK-
TUIaKTHKANBIK Tocinaepi (an-DPapadu ateinaarsl Kaz¥V)

281 ctp. Mypcan H.C. EkKikOMITOHEHTT] THIFbI3 TUIa3MaHbIH TUHAMHUKAJIBIK KaCUETTEP1 TAaKbIPHIOBI
OOlBIHINIA JTOPICTEP/IH AJIEKTPOHABI OKBITY KYPCHIH KeTinipy (on-dapabu aTbIHIaFbl
KazYV)

282 ctp. YrennOaeBa JI.M, IlembikynoBa [.H. JKanmait amblk oOHIaWH KypCTapbIHBIH
apTHIKIIBIIBIKTAPEI MEH YHBIMAACTBIPY MOJenbaepiH Tannay (oi-Papabu aThIHIAFEI
Kaz¥V)

283 ctp. Xoxaes J.A., MyxanoBa A.K. Mcnonab3oBaHue HHTEPAKTUBHBIX METOJIOB B O0yUE€HUU
¢uzuku (KasHY um. anp-®apabdu)

284 ctp. AmuaoB X.I'., Ycim A.JK, ABkeHoBa M.A. DIEKTpaiK XKoHE MEXaHUKAIBIK
SHeprusIapAbl e3apa THIMII TYpPJICHIIpeTiH aMOebar 3J1eKTp MallliHACHIH )KacakTay (o1-
®apabu ateiHaarsl Kaz¥YV)

285 ctp. baitninnaesa I'.H. MHepuusiblK TepMOSIPOIBIK CUHTE3 KOHIBIPFBUIAPHI OTHIHBIHBIH
SHEpreTUKaIbIK cunaTramanapsl (an-dapadu ateinnarsl Kaz¥V)

286 ctp. banrabait E.K. Aya canpuiayel esrepmeni Oasy KypicTi T'€HEpaTOPIbIH KYMBIC
napaMmeTpiiepid anbikTay (an-dapadu aTeingars KazYV)
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287 ctp. baybipxkanyier J[. A3 KyaTThl KyH KOHIICHTPATOPBIH (DOTOBOIBTAMKAIBIK KYPBLUTBIMBIH
xacakray (on-®Papadbu areiHgarsl KazYV)

288 ctp. EcenoexoB A.C. @OTOBOJIBTTHIK MaHENb KYMBICBIHBIH THIMIUTITIH 3epTTey (on-Dapabu
aTeiHarel KazY'V)

289 ctp. Ecmypar B.A. Kymrik TpanchopMaTOpAblH SKCIUTyaTalus KaFJaidblHIa ONTHMAJIIBI
YKYMBICBIHA Tanay kacay (on-dapabu ateinnarel KazY'V)

290 ctp. Urnbaes XK.b. BepTukanb ochTi el KOHABIPFBICHIH jxo0anay (on-dapabu aTeIHIaFsI
KaszYV)

291 crp. Unbsico P.K. DnekTpaoraibiK OyIaHIBIPFBINI YIIIH Pa3psATH JJIEKTPOATAP IbI )KaCaAKTay
(on-Papabu ateinaarsl KazYV)

292 ctp. UcmarynoBa O.E. DHeproxyiienepai pexumai MapaMmeTpliepAiH BEKTOPIBIK OJIIey
TEXHOJIOTHS HET131H/Ie MOHUTOPUHITEY )oHe Oackapy (on-Papadu ateiaaars Kaz¥V)

293 crp. Kp3eipbek M.A. JKen KyaTblH TOJIBIK NaiijajaHaThIH YINATBIH JKE€J TE€HEPaTOpbI
(on-Dapadu areiagarsl Kaz¥YV)

294 ctp. Kp3pipoex M. A. bonamakTelH OTIHBI - O100ThIH (1-Papadu atsiHgarsl Kaz¥V)

295 ctp. OcnianoBa A. SMART GRID texHOMOruschl HEri3iHAeri aKTUBTI AJIEKTP KeIUIepiHiH
MoeniH Tanaay (on-dapabu areinarsl Kaz¥YV)

296 ctp. Tokan A. lllarpiH KYyH 37€KTpCTaHIUSIAPBIHBIH OakbuIay KyileciH Tannay (on-dapabu
arbiiarel Kaz¥V)

297 ctp. Tyiimebek K.O. Temneparypanap rpagueHTi HOTHXKECIHAE SJICKTP SHEPTUSACHIH OHAIPY
omici (on-dapabu areiHaarel Kaz¥YV)

298 ctp. Tynemucos  ULUIL.U. MULTISIM  xomnbloTepnik  OargapiamachblHAa — DJIEKTP
KYPBUIFBUTAPBIHBIH PEAKTHBTI KyaT KOMIICHCAITUSICHIH MOJIeNbeY (n-Dapabu aTbIHIaFbI
Ka3YV)

299 ctp. UlaitkanoB A.A. BakyyMIbIK KOHIBIPFBIIAFbI OacKapy jKoHE KOPFaHY 3JICKTPIIK MIUTIH
xacaktay (on-@apabdbu ateiHaarsl Kaz¥V)

300 crp. laiizana A.T. EH a3 WIBIFBIHAAPMEH aJIbIC KalIBIKTBIKKA KyaTtbl 100 kB-Ka JeHiHTi
ANEKTP SHEPTHUSACHIH Oip CBIMBIMEH TapaTy/Ja WHHOBAIMSIIBIK TEXHOJIOTHIHBI aliAanany
(on-dapabu areiHnarsl Kaz¥V)

Pagunodusuka u 3/1eKTpoHNKA. ACTPOHOMMUA

301 ctp. A6apamanoBa A.E. «®otomerpus u ontudeckas cnekrpockonus B[e]-3se3ast MWC17»
(KazHY um. ans-dapabu)

302 ctp. Anumkan K., KumupmaranberoB T., Haprait E.E. «Henuneinsnii ananu3 BIUSHUS
KOCMMYECKHX Jydeil Ha rioOanbHblil knumat 3eminn» (KasHY um. ans-dapadn)

303 crp. Anumkan K., Harartait A., [lemreicxan .11, «AHanu3 THUIIOB NMEPEMEHHOCTH U
OIIPEICIICHUE YUCIIOBBIX IMAPAMETPOB IUIOXO H3YYEHHBIX INEPEMEHHBIX 3BE3J IO MX
KpUBBIM OJiecka U ceKTpajibHOMY pactipeneneHuto sueprun» (KasHY um. anp-dapadn)

304 ctp. AlitkaxuHoBa A.M., CepuxbaeB A.A. «CroxacTuyeckas MapuipyTuzanus B
tenekoMmyHukausax» (KazsHY um. anp-dapadn)

305 ctp. AkausizoBa A.K., Arume A.T. «["anmaktukanapabiH (QpakTalAblK OJIIIEMILTIT KoHE
CKeWIMHT KepceTkimi» (an-Papadu ateingarsl KazYV)

306 ctp. Anausaposa K. XK. «DoTtonprueMHUK Ha OCHOBE aMOP(HOr0 THIPOTeHU3UPOBAHHOTO
kpemuus» (KasHY um. anp-®apadn)

307 ctp. AmManrensaueBa A.C., Aneit E., banrta6aii JI.I'. «Kocmonorusinarst JxuHc TeHaeyi» (om-
®apabu arerHgars Kaz¥V.)

308 ctp. AManrenpaueBa A.C., AGaumananoB M., TonksiH A. «OTe epTe OneMaeri KapaHFbl
Marepus» (on-Dapabu aterHaars Kaz¥ V)

309 ctp. AManrenauHa A. «BYITTBIK TEXHOIOTHSIApIAFbl aKMapaTThIK KayilCI3MIKTIH KayImiH
Oaranay» (on-dapabdbu ateianarel KazYV)
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310 ctp. AptsikoB M.C., Mycun A.K. «BbicokoTounsiii CBY reneparop Ha ocHoBe @AITY st
Ku nnanazona» (KazHY um. anp-®apadu, EHY um. JI.H.I'ymunesa)

311 ctp. ActembekoBa JI.A. TyrkymeB I'. «Pa3paboTka ONTHYECKOIO AEMYJIBTUILIEKCOpPA C
Moa0BbIM yIutoTHeHHEeM» (KazHY uM. anp-dapadu)

312 ctp. Atamypar A.b. «CI CAM >XyInabI3bIHBIH (OTOMETPUSIIBIK 3epTTeynepi» (an-Dapabu
aTeiHaarel KazY'V)

313 crp. O6airanmap A.T., Ceiiren H.IL., TypranoB A.A. «bipMoaabl TalIIBIKTHI-ONTHKAIBIK
OailyTaHpIC KEINTICIHIH OTKI3Y KaOIIETTUIITH apTThIpy» (a1-Dapadu ateiHaarsl Kaz¥ V)

314 ctp. bypnub6aii P. K., «Onpenenenue nepuona OMHAPHONH CHUCTEMBbI MEPEMEHHOM MacChD»
(KazHY um. anp-dapabdn)

315 crp. Hanuspkeizel ., Arume A.T. «l'anakTukanap JKHUbIHAAPBIHBIH HOpPMaJlaHFaH
nHpOpMaUSIIBIK SHTpONUACh» (an-Dapadbu aTeiHmarel KazY'V)

316 ctp.Japashov N.M., Kuttybay N.B., Nurgaliyev M.K. «Readout electronics of detecting
system based on silicon strip detectors» (Al-Farabi KazNU)

317 ctp. Japashov N.M., Tulkibaiuly Ye. «Output signal characteristics of silicon strip detectors»
(Al-Farabi KazNU)

318 ctp. Ectebaii A.A. «ccnenoanue ropsiacii 38e31651 MWC 728» (KasHY um. anp-Dapadu)

319 crp. Kakpimbdek O.b., yiicek JI.U. «Pa3paboTka nmporpaMMHON MOJIEITH PaIdOIOKAITMOHHBIN
cuctembl» (KazHY um. anp-dapadu)

320 ctp. Kekcebait [[.M., CararbaeBa A. «OnTumu3zaius paboThl MaplipyTU3aTopa Ha OCHOBE
anantupyeMoil HeliponHoil cetn» (KasHY um. anp-dapadu)

321 crp. Kymaxan XK. «/ccnenoBanne akTUBHBIX sifep ramaktuk S5 0716+714» (KasHY um.
ab-Dapadn)

322 crp. Imankulova S.A., Teberikova K.Zh. «Influence of gas accretion disc profile on the star’s
accretion in active galactic nuclei» (Al-Farabi KazNU, Fesenkov Astrophysical Institute,
Almaty)

323 ctp. KapubaeB b.A., PricxanoBa X. «/3mepenne KCBH mnpoBomouHBIX (pakTalIbHBIX
antern» (KazHY um. anp-dapabdn)

324 ctp. Kepimrait M.JXK. «Onpenenenne mapamerpoB 3Be3161 MWC 1080» (KasHY um. anb-
dapabu)

325 crp. KyparoBa A K. «Ha6moaenue 61azapa CTA 102 na Taap-11lanbckoit acTpOHOMUYECKON
obcepBaropun» (KazHY um. anp-dapabu)

326 ctp. Kypmanranues .M. «MccnenoBanue 3Be3nsl MWC314 B mensx omnpeneneHus ee
sBostormonHoro crarycay (KasHY um. anp-dapadn)

327 ctp. Maiikuna M.A., AmanbekoB JI.K. «Pa3paboTka xomruiekca Jjisi 0OpaOOTKU CHTHaja
naccuBHOro jokaropa» (KasHY um. ans-dapadn)

328 ctp. Maxwmer K. «MccrnenoBanue 6mazapa MRK 421 B ontuueckom quamnazone» (KazHY uwm.
anb-Dapabn)

329 ctp. Maxamma b., XKankoxa A., bBypucosa J[.)K., CepukbaeB A.A. «AKnapar TapaTyIblH
aKayjapra Te3IMJI *oHE Kayilci3 KOPHOPaTUBTI MYJIBTUCEPBUCTI JKETICIHIH MOJIENIH
Kypy» (on-®apabdu areiagarsl KazYV)

330 ctp. Mogen XK.b., Kanatoexk A.b., HeicanOexkoB E.A. «KyHre gom opblH aybICThIpAaTBIH €Ki
OCBTI KYH TpeKepiH AaibiHaay» (an-®Papabu arsinaarsl Kaz¥V)

331 ctp. MombiHoB C.B. «Iloctpoenue npomexyrouHoir opoutsl C3 B HELEHTpaIbHOM I0JIe
tarotenus» (KasHUTY um. K.W.Carnaesa)

332 ctp. Mykarnes I'.X. «@otonomunectiennus nopuctoro kpemuus» (KasHY um. anp-Dapadu)

333 ctp. Meip3araityiel P. «llonspumerpruueckoe ucciienoBanue mMosionoit 3se3ael MWC 137y
(KazHY um. ans-dapabu)

334 ctp. Mycrapuna A.b., HamazbaeB T.A. «MccrnemoBanue amarpaMMbl HampaBJICHHOCTH
aHTEHHBI Ha OCHOBE (ppakTana TpeyroiabHuka Cepnuackoro» (KasHY um. anp-dapadu)

335 crp. Huszanues K.A., An6an6ait H., TonerenoBa A.A. «Ke3aeicok Ti30€KTI UMITYJIbCTEPIIH
reseparops» (an-Papadu ateinaarsl Kaz¥V)
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336 ctp. Nodyarov A.S. «Photometric investigation of the B-type star AS 78» (Al-Farabi KazNU)

337 ctp. Hypranmues M.K., bekracoB H.b., Kemb6ait K.T., Opsimbex M.E. «Pa3pabotka
OECIPOBOIHBIX aBTOHOMHBIX CHUCTeM yiuuHoro ocBemenus 137» (KasHY wum. anb-
®dapabn)

338 ctp. Heican6exoB E.A., Manen XK.b., Kanatoek A.B. «A3 KyaTTsl aBTOHOM/IBI (POTODIIEKTPIIK
XKyueHi paiibiaaay» (on-dapadbu ateianarel KazYV)

339 ctp. Orasheva 1.S., Smadil Zh.E. «Numerical simulation of star-disc interaction in active
galactic nuclei» (Al-Farabi KazNU, Fesenkov Astrophysical Institute)

340 ctp. OpeiMbex M.E., Kenbaii K.T., bekracoB H.b., Axubuea A.P., [[xakceuibikoB H.A.
«CBIMCBI3 CEHCOPJIBIK KEIUIEPIiH 63apa OaimaHbICy THIMIUTITIH apTThIpY» (an-Dapadbu
arbiiarel Kaz¥V)

341 ctp. Pom I'.A, JlecoexoBa A.T. «3amada Tpex Tea: KOMIBIOTEPHOE MOACIUPOBAHUE TTPOOIEM
MPAKTUYECKON acTpoHOMUH 1 KocMOoHaBTHKNY (KasHY um. anp-Papadu)

342 ctp. CanmubaeBa A. «OreHkKa 0€301MacHOCTH (PU3UYECKOTO YPOBHsI OECIPOBOIHOTO KaHAJIa»
(KasHY um. anp-®dapabdn)

343 ctp. CamapoBa O.E. «Onpenenenue xapakTepucTuK Monoaoi 3se3asl MWC930» (KasHY
uM. anb-Dapadu)

344 ctp. CapmanbetroB C.A., Tykan A., Kekcebaii [[.M. «HelipoHHble ceTu ¢ HETHMHEHHBIMU
ANIEKTPOHHBIMU 3JIEMEHTAaMH JJIs KilacCU(UKalUUU 3BYKOBbIX curHasioB» (KasHY um.
anb-Dapabdn)

345 crp. Ceiiren H.111., O6airanmap A.T., TypranoB A.A. «Maructpaisl TAIIIBIKTHI-ONTUKAIBIK
OaiinaHbIc xkeliciH xobanay» (an-DPapadbu ateiHaarsl Kaz¥V)

346 ctp. CepukbaeB A.A., bBypucosa /I.)K. «®uibTp Ha 0OCHOBE HH(POPMAITHOHHO-IHTPOITUIHHOTO
ananauza» (KazHY um. anp-dapadu)

347 ctp. Cranbaii J1.O. «MccnenoBanue 3Be3161 Ae/Be Xepobura MWC 342 ¢poromerprueckum
metonom» (KasHY um. ans-Dapadu)

348 ctp. Tamabaesa I'.M, JlecniekoB JI.A., XKambb1 A.H., Ayenbex M.A. «Caycak TaHOACBIH
CKaHepyiey o/ICIMEH HWHTEJUIEKTyalabl KyHeHl aalbiHpay» (on-dapaOu aThIHAAFBI
KazYV)

349 ctp. Temebaes H.T., «KoMnbploTepHOE MOAETUPOBAHHE SHEPIETUYECKUX XapaKTEPUCTHK
coJiHeuHBIX npeobpazoareneit» (KazHY um. anp-dapadu)

350 ctp. Tuneykynosa A.K. «V669 Cep: nBoiinas cucrema» (KasHY um. anp-®apabdu)

351 ctp. TypraeB A.C., CepuxbaeB A.A., Typraea A.C., bazapoBa I'.A. «lIpoexTtupoBanus
PalMO3JIEKTPOHHBIX YCTPOIMCTB Ha 0a3e MpPOrpaMMHO-OINpPENeNsIeMOi paJnoCUCTEMbI
HACKRF ONE» (KazHY um. ans-®apadu)

352 crp. Tyrkymes I''M., Ucpamnosa III.E. «Merox BblAeneHuss 4YUCTON pedyd U3 3BYKOBOTO
curHasia Ha ocHoBe HeiiponHo# ceTn» (KazHY uM. anp-dapadu)

353 ctp. TineybeprenoBa M. «MccnenoBanue OBUKEHUS MaTEpUAIbHOM TOYKM B MEPEMEHHOM
nosie Tarotenust » (KazsHY um. anp-dapadu)

354 ctp. Yuraposa H. «CpaBHeHnue napamerpos Ble] 3Besn tuma FS CMA c¢ nBoiiHbIMU
nepuoanueckumu rnepemeHHbIMmy (KasHY M. anp-®apadn)

355 crp. Ymir6ek I1.H. «Doromerpuueckue uccnenoBanus 38e3161 MWC 314» (KazHY um. anb-
®dapabn)

356 ctp. Pununmnos H.B, Y cenOait M.T. «®PpakxTanbHas JIAKyHApHOCTb
HaHOCTPYKTYPHUPOBaHHBIX MOIynpoBoaHUKOBY (KasHY um. anp-®apadn)

357 crp. ®ununmos H.B., MBanosa D.10. «llopucrocts (pakTaqbHBIX MOTYIPOBOJHUKOB)
(KasHY um. anp-®dapabdn)

358 ctp. Xenunos P.M., ArumieB A.T. «["anakTukanap KeHEIO1HIH ©JIIIEMAUTITT MEH SHTPOIHUSACHD)
(on-dapabu areianarsl Kaz¥V)
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