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BIOLOGICZNE NAUKI

Systematyka i geografia wyzszych roslin

KoxkeBnukon C.K., SIosonckuii H.B, Kynryapos P.I1.

Kocmanaiickuii 2cocyoapcmeennuiti ynueepcumem umenu A. baiimypcoinosa,e.
Kocmanaii

TOO « Ecoweyy,e. Kocmanati

K BOMNPOCY Ob 3KOJIOTMYECKUX I'PYMMAX CTEMHbIX
OUTOLIEHO30B KOCTAHAUCKOWU OBJIACTU

C Touku 3peHust Te000TaHNYECKOr0 palloHUpOBaHus TeppUTOpHs BocTouHo-
TapyTuHCKOTO MECTOPOKIEHUSI OTHOCUTCSA K 3aypalIbCKOMY CTEITHOMY OOTaHUKO-
reorpaduueckoMy pailoHy. 3aHUMAET 3amajHyIo yacTh KapabaabIkCKOro
aMUHUCTPATUBHOTO paiioHa, a TaKKe OOJBIIYIO YacTh JeHHCOBCKOTO U
KutnkapuHckoro paiioHOB. IIpencraBiieH IIakOpHO-3aaIMHHBIMU JIECCOBO-
CYTJIMHUCTBIMHU JIaHIIaGTaMU C KPAaCOUYHOPA3HOTPABHO-KOBBLILHBIMU CTEMSIMU U
OCHHOBO-0€p€e30BbIMHU 3200JI0UYEHHBIMU KOJIKAMH Ha COJIOASX (JIECOTIOKPBITHIE 3€MIIU
cocTaBiisatoT 30%) B ceBEpHOM YaCTH U BO3BBIIIEHHO-TIJIAKOPHBIMU JIECCOBO-
CYTJIMHUCTBIMU JIAHIIIAQTAMU C pa3HOTPABHO-KOBBUIbHBIMH CTEIISIMU Ha
YepHO3eMax I0KHBIX B I0KHOM yacTu. Penbed HOCUT XapakTep HU3KHUX MPEATrOpUid U
IpesICTaBIsieT COO0M BO3BBIILIEHHYIO XOJIMUCTO- YBAJIUCTYIO PAaBHUHY.

['eoboTannueckue o0CIe0BaHNS paCCMaTPUBAEMOI0 KBaApaTa MPOBOIUIUCH
BeceHHe-neTHu nepuon 2019 rona.

AHanu3 BBIABICHHON ()JIOPBI BBICILIUX COCYAUCTBIX PACTEHUN MTO3BOJIUII
BBIJICTTUTH 78 BUIOB OTHOCSIIMXCS K 2 KjaccaMm — [[BynonsHbie (Magnoliopsida) u
Onunononbubie (Liliopsida), 18 nopsakam, 22 cemeiictBam u 65 ponam. (cM. TabIuUIly
1).

Jiist onipesiesieHrss Y4eTKON CUCTEMATUYECKOM CTPYKTYPbI ObLIIN BbIIEIEHBI
OCHOBHBIE BEJIYIIINE CEMEUCTBA, KOTOPHIE PACIIOJIOKUIUCH B CIEAYIOLIEM MOPSIIKE

Kax BumHO 13 TabmuIibl 2 JOMHUHHUPYIOIIEE TOJIOKEHUE BO (iope paiioHa
MCCJIEIOBAHMS 3aHUMAET MPEACTABUTENHN IBYAOJIBHBIX pacTeHul - 82,3% oT (iopsl

BEAYUIUX CEMEMCTB.
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TpaaguuMOHHO AJISI IECOCTEIMHOM 30HbBl B CUCTEMATUUYECKOM CTPYKTYpe
JTUAUPYIOIIME MO3UIIMY 3aHUMAIOT BUJBI MOCTSIIUECS K ceMelcTBY Cll0KHOIIBETHBIE
(Asteraceae) — 23% oT Bceli (IIOphI BBISBICHHBIX COCYIMCTBIX pacTeHHU. BTopoe
MeCTO BO ()IOpe C HE3HAYUTEIIbHBIM OTCTABAaHUEM 3aHUMAIOT TIPEICTABUTEIN
cemerictBa bob6oseix (Fabaceae) — 15,3%, npencraBuiiyi cemencTBa 31aKOBBIC TT0
Omopa3zHoo0pa3nio 3aHUMAIOT JIUIIL TpeThe MecTo — 11,5%

Tabauya 1. Bedywue cemeticmea 8blCulUX COCYOUCTBIX PACTEHUL.

Ne m/m CemMmeiicTBO Yucj1o BUAOB
1 Asteraceae Dumort. 18
2 Fabaceae Lindl. 12
3 Poaceae Barnhart. 9
4 Brassicaceae Burnett. 7
5 Rosaceae Juss 5

Heckonbko nnas KapTHHa Ha6n}ozxaeT IIPpHU aHAJIU3C ITIPOCKTUBHOI'O ITIOKPBITHUA
" o0 BHOB ITIOCJIC aHaJIN3a I/IH(I)OpMaI_[HH HOJIy‘{eHHOﬁ IIPpH 3aKJIaIKC

re000TaHNYECKUX IUIOITAaaA0K U TPAHCCKT.

ITo pesynbpTaTam reob0TaHMYECKOE 00CIIEIOBAHUSI BO3MOYKHO BBIJICJICHUE
YeThIPEX OCHOBHBIX TUIOB (uTOLIeH030B. Hanbonee pacnpocTpaHEHHBIMU
(¢uTOLIEHO3aMU SABJISIOTCS Pa3HOTPaBHbIE (PUTOLIEHO3bI C JOMUHUPOBAHUEM COPHOM
PacTUTEIHLHOCTU NPECTABICHHON TAKUMH BUIaMH, KaKk OOJSK MOJIEBOM JIaTyK
UKW, BBIOHOK TT0JIeBOM. Cpein 371aKOBBIX PACTEHUN B JAHHOM THUIE (PUTOLIEHO30B
HanOoJiee OOUITBHBIM SBJIsIETCS OBec MycToi. Kpome Toro B pUTOLIEHO3€ TaHHOTO
TUIAa OOBIYHBIMU MIPEJICTABUTENSIMU SIBJIIETCS Talaulla MIIEHUIbI KyJIbTYpPHOH, OBCa
KYJIbTYPHOTO U STYMEHS KyJIbTYPHOTO.

BropeiM TUIIOM (DUTOLIEHO30B, TOBOJIBHO XapaKTEPHOTO, JJIsl JAHHOU
TEPPUTOPHH SIBISETCS JTYTOBOU (PUTOLIEHO3, TPUYPOUCHHBIN K OKAHTOBKE OCHHOBO-
Oepe30BbIX KOJIOK.

B nanHoM Tune GUTOIEHO30B TOMUHHUPYIOIIEE MOJ0KEHUE 3aHUMAET
KoCTpell 0€30CHBIM  OTHOCSIIEHCS K CEMEUCTBY 371aKOBBIC U SIBJISIOIICHCS
JOMHUHAHTHOM JaHHOTO (huTorieHo3a. B ¢uTorieno3e qaHHOTO THMA TOBOJBHO YacTO
BCTpEUaroTCs SICTPeOMHKA SA0BUTAsSI, TIOJJOPOKHUK OOJIBIION, TOHHUK
JIEKapCTBEHHBIN. /OBOJIBHO 4aCTO PETUCTPUPOBAIUCH TAKKE U COPHBIC PACTEHUN C
OKPY KAIOILIMX I10JIEN, B YACTHOCTH BBIOHOK I10JIEBOM U JIATYK AUKUM. BeTpeyancs

TaK>K€ U 3JIOCTHBIM KapAHTUHHBIA COPHAK STUYMEHB 3ast4uid. TpeTbrUM (UTOLIEHO30B

4
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XapaKTEepHBIM JJIs1 JAHHON TEPPUTOPUH SBISETCS JIECHOU (PUTOIIEHO3
Ipe/ICTaBIICHHbIN O€pe30BO-OCMHOBBIMU U OCUHOBO-0€pe30BbIMU KOKaMu. J{Jis
JAHHOTO (PUTOLIEHO3a OOBIUEH MOJIECOK MPEACTABICHHBIA CMECHIO IIUITOBHUKA
co0avybero W BUIIHEHW KyCTapHUKOBOW. B HIKHEM sipyce TOBOJIBHO YacTo
BCTPEUaIOTCsA KYCTHUKU KOCTSHUKHU. OnpeaenéHHON 0COOEHHOCTHIO JaHHOTO
¢duTOoIIEHO3a ABISETCS JOBOJBLHO BBICOKOE MOPAKEHHE OCUH U Oepe3bl rprudom
TPYTOBUKOM.

YeTBepThIM TUTIOM (PUTOIIEHO3A, BBISIBJICHHBIM B pailOHE UCCIIEIOBAHMS,
ABIISIETCS JIyTOBO-00JIOTHBIN (UTOLIEHO3. JJOMUHAHTHBIM BHIOM B IAHHOM
(duTOIIEHO3€E ABISAETCSA POr03 Y3KOJUCTHBIN. Takke 1Mo OKaHTOBKE JIyra IIHPOKO
IIPEJICTaBJICHBI TAKUE BU/IbI, KaK YMHA OOJIOTHAs, ICTpEOMHKA S0BUTAs, II1ABEIIb
KOHCKHH, TBO3/IMKA MOJIEBas, THICSYEIMCTHUK OOBIKHOBEHHBIH, 30ITHUK
KJIyOHEHOCHBIH.

Berimeonucanubie GUTOLIEHO3bI 3aHUMAIOT IOBOJBHO HE3HAUUTENIbHYIO YaCTh
uccnenyemon treppuropun. bonee 80% Tepputopun BocTtouno-TapyTuHCcKOro

MCCTOPOXACHUA NPEACTABIICHBI arpoOuCcHO3aMM IIOJICBBIX KYJBTYP.

Cnmcok UCnoIb30BaAaHHBIX HCTOYHHUKOB
1. bo6suteB C.H.. n np. DxoHOMHYECKast orieHKa Onopasznoodpazus. M. 1999r. — 112

c.
2. Aonymuua C.A. Cmmcok cocymucthix pactenmii Kazaxcranma / Ilog pen. P.B.

Kamenuna. - Anmatsl, 1998. - 187 c.
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Strukturalna botanika i biochemia roslin

Cyumiko O.B.; Xoxaninbka 0.0., K.c.-T.H.
Binnuyvkuu oeporcasnutl nedazoeiunuii ynisepcumem im. M. Koyrobuncovrkozo

BMJINB PI3BHUX YMOB 3BEPI'AHHA HA 3MIHU KOHLEHTPALIT
ACKOPBIHOBOI KUCJTOTU B ABJTYKAX

SI6nyKa € BaXJIMBUM Ta JOCUTH JOCTYITHUM JKEPENIOM O10JIOTTYHO aKTUBHHUX
CHOJIYK JUISl JIFOJIMHU IPOTATOM IUIOT0 poKy. BOHM MICTATE NpOCTi BYIJIEBOAM,
OpraHiuHi KUCJIOTH, ICKTHH, KaJIii, Mardii, HaTpii, 3a1130 Ta 1HII eJIEMEHTH, a
TaKOX LUK psn BiTaMiHIB. Came TOMY IUIOAM SI0JIyH1 y PI3HOMY BUIJISIII MOYKHA
BXKMBATH JIJIs1 NPO(DUIAKTHKY Ta B AIETUYHOMY Xap4yBaHHI P TIEPTOHIYHIN
XBOpoOl1, CKJIepO31, CEpLEBO-CYAMHHUX, 3aCTYIHUX, IIITYHKOBUX XBOpPOOax 1 T.J.

Cepen opraHiuyHUX KUCIOT SI0JIyK OJTHIE€I0 3 HAMOUIBII IIHHUX € aCKOpPO1HOBA
— BitamiH C. KoHlleHTpallisi acKOpO1HOBOI KUCIOTH 3aJI€KUTh Bijl
arpoMeTeopOIOrYHUX YMOB, 30HH BUPOLILYBaHHS, COPTY SIOJIyHI Ta MOXKeE
KoJuBatucs B Mexax 2,2-43,5 mr/100r, a B nesaxux riopuis 1 Ousine 90. V 3B7s3Ky 3
UM 5I0JTyKa CITyTYIOTh TPAJUIIITHUM, HEOPOTUM, JIETKO 3aCBOIOBAHUM MPOTYKTOM
JUIS OTPUMaHHS CYTTEBOT KibKOCTI BiTaminy C [3].

Bitamin C yuHUTH 3HaYHUH BIUTUB HAa IMyHHY CUCTEMY Ta TPUBAIICTH 1
nepedir MpoCTyAHUX 3aXBOPIOBaHb, IIBUAKO PO3MOAUISIETHCS 10 OpraHi3My i
CTUMYJIIOE€ YTBOPEHHS IMyHHUX KJIITHUH, JOIIOMArae mjaTpuMyBaTy B TOHYCI
(yHKL1OHYBaHHA MICUXIYHOI CKJIaI0BO1. ACKOpPOIHOBA KUCIIOTa Oepe ydacTh y
MpoIeCci CHHTE3Y KOoJareHy, ornoMarae ImBH/IIIEe BITHOBUTH YPaKEHY NIISTHKY,
30UTBITYIOYH MIBUIKICT 3aro€HHs paH. Bitamin C MoHa BBa)KaTH aHTUCTPECOBHM,
OCKLUIbKH 3a Oy/b-KMX HaBaHTaXeHb, B TOMY YHCJIi TIEpEBTOMA YU CTpeC, MoTpeda
OpraHi3My y HbOMY 3011bIIy€eThCs [2].

Kpim Toro, 3 JiTeparypHuX JKEpes BiIoMO, 10 B oprai3Mmi BiTamin C
BUKOHY€E aHTHOKCUAAHTHY (PpyHKIi0. Tak, K10 11ei BiTaMiH MPUCYTHIN Y BUCOKUX
KOHIICHTPAIISIX, BiH 3/JaT€H MPUTHIYYBATH BUTbHI PaJNKaIu KUCHIO, HEOOX1THHUM JIJIst
YTBOPEHHSI aKTUBHUX (HOpM (POJI1€BOT KUCIOTH, 3aXUCTY 3aj1i3a FeMOTJI001HY 1
OKCUTE€MOTJIO0IHY BiJ] OKUCJIEHHS, MATPUMKH 3ai3a Ta HUToxXpoMiB P450 y

BIJTHOBJICHOMY CTaH1. BaxxnuBoto QyHKII€I0 acKOpOaTy € 3HEIIKOKEHHS BUIbHOTO
6
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panukana Bitaminy E, 3aBasku 4oMy He B110yBa€ThCA OKUCITIOBATIbHA JECTPYKIIiS

TOKO(EepoITy — TOJIOBHOTO aHTUOKCUAAHTY KIIITUHHUX MEMOpaH.

Ockinpku acKOpOIHOBA KUCIIOTA BiAIrpae BAXKJIUBY POJIb, ajie B OPraHi3Mi
JIOAMHYU HE MOKE YTBOPIOBATHUCS, TO BiTaMiH C MOBUHEH HAIXOIUTH 3 MMPOTYKTaMU
Xap4uyBaHHsI, K IPABUJIO, POCIMHHOTO MOX0KeHHS [1]. Y 3B’s3Ky 3 IIUM METOIO
HaIoi poOOTH OYJI0 TOCTIKEHHS BIUIMBY YMOB 30€piraHHs Ha BMICT aCKOPOIHOBOT

KHCJIOTH B SI0JTyKax.

JocmipkeHHs BMicTy BiTaMmiHy C Bi10yBasiocs BiAMOBIIHO 10
3arajJbHOMPUUHSITOI METOJAUKHU 3 BUKOPUCTAHHSIM PO3YUHY 2,6-
nuxsioppeHoninaopeHoy. ACKOpOIHOBA KHCIIOTa BUSBIISE 3/1aTHICTh BCTYIIATH B
PEaKIilo OKUCHEHHS 3 2,6-Tuxy10pdeH0IHI0(EHOIOM 3 YTBOPEHHIM
JEriapoackopOIHOBOI KUCIOTH Ta MOSIBOIO POXKEBO-YEPBOHOTO 3a0apBiICHHS. 3a
KUIBKICTIO 2,6-1uxsiopdeHonninaodeHony, sika 0yjia BUKOPUCTaHA HA TUTPYBaHHS,
BHU3HAYAIOTh KUIBKICTh BiTaMiHy C y pociigHii cupoBuHi. Bitamin C Bu3Hauamu B
riofax si6yH1 coptiB «CHibkHMM KanbsBinby, «Pener Cumepenkay ta «CnaBa
[Tepemoxkisim» B KOHTpoJIl Ta uepe3 30 AHIB 32 yMOB 30epiraHHs 32 HU3bKUX

TEMIIepaTyp 1 3a KIMHATHO1 TEMIIEpaTypH.

Pe3ynbpTaTi HaIMX JOCTIIKEHb CBITYATh, 110 BMICT aCKOPOIHOBOI KHCIOTH
BapIIO€ 3aJIEKHO B1Jl COPTOBUX 0coOsmBocTel (Tabdi.1). 3okpema 3 AOCHITHUX 3pa3KiB
JUIIe TJI0AU OJTHOTO COPTy, a came «Penetr CumepeHkay, BIANOBIIATH HOpMaM
BMICTY BiTaminy C 3 HOBIIKOBOI JliTepaTypu. BilxmieHHs BMICTYy acKOpOIHOBOT
KHCJIOTH B si0s1ykax copty «CHkHUM KanbBisiby 0ys10 HE3HAYHUM, a JIJIsl COPTY

«Cnasa Ilepemosxisam» ctanoBmio Ha 11% MeHIIIe BITHOCHO CepeIHIX HOPM.

Cnocobu 30epiranHs BUOpaHOi NPOAYKI[li BILTMBAIOThH HA IIBUAKICTh
3MEHIIICHHSI KIJTLKOCTI BiITaMiHy. 3HM)KEHI TEMIIEPATypH 1 TEMPSBA CIPUSIOTH BULITIH
CTIHKOCTI aCKOPOIHOBOI KMCJIOTH J0 pyWHYBaHHs. Tak, BiIMOBIAHO 10 PE3yIbTaTiB
HalIUX €KCIEPUMEHTIB KUIbKICTh BiTaMiHy C y IPOIyKTax 3MEHIIY€EThCS Y
cepenHboMy Ha 2,35 Mr abo 8,7% mpu 30epekeHHI 32 HU3bKUX TeMIIepaTyp 1

TeMpsiBH, i Ha 4,25 mr a6o 14% npu temneparypaomy pexxkumi 18-20°C.
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Tabauysa 1. Kinoxicmo éimaminy C 6 piznux copmax aoJyk.

Kinekicts Bitaminy C, mr/100 r
XapuoBuil NPOAYKT | [TowaTtkosa | Ilpu 36epiranni | ITpu 36epiranni I
KUIBKICTH 3a 4-5°C 3a 18-20°C opMa
Abmyxo «Cubkamit | g g 2594 2471 30
KanpBiin)»
Abayxo «Pemer | 44 4 28,89 27,62 30
CumMepeHka»
Abayxo «Cnasa | g £y 24,68 21,62 30
[TepeMoxuam»

Haiimennni BrpaTtu Bitaminy C 3a yMOB 30epirantsi B TEMpsIBI 3a TEMIIEpaTypu
4-5°C Bigmivanucs y si6myk copTy «Cnasa [lepeMoxIiisiMy», 1€ 3MEHIIICHHS
KOHLIeHTpauii craHoBmwiIo 1,86 mr/100 r. Pazom 3 UM 3a KIMHAaTHO1 TeMIEpaTypu
IJI0/IA IILOTO COPTY BTpauaju Hailbibie ackopbiHoBoi kuciotu — 4,92 mr/100 . B
L1JI0MY HalKpatie 30epiranucs mioan s0myk copty «Pener Cumepenkay, ae 3a
YMOB 3HMWKEHUX 1 3BUYAHHUX TeMrepatyp BMICT BiTaMiHy C 3HM)XYBABCS BiJIIIOBITHO
Ha 2,17 ta 3,44 mr/100 T.

TaxuMm urHOM, aHaII30BaH1 IPOAYKTH MOKHA BXKUBATH B 1KY, 1100
3a0€3MeUnTH IEHHY HOPMY aCKOpOIHOBOT KUCIIOTH JIJIsi OpraHi3My JIIOUHU. bk
BHUCOKHI BMICT BITaMiHiB 30€pIiraeTbcsi 3 BAKOPUCTAHHSAM HU3BKUX TEMIIEPATYD.
Tomy gopeuHo muoau 30epiraTv y XOJ0AUIbHUKY, 3 JOTPUMAHHSIM TEMIEPATYPHOTO

Ta CBITJIOBOTO PEXHUMIB JJI TOTO, 00 CIIOBUTLHUTH MPOIleC OKUCHEHHS BiTamiHy C.
Jliteparypa

1. Ocob6muBocti Bu3HaueHHs BiTamiHy C y 0araTOKOMIOHEHTHHX Xap4yOBHUX
cucremax / B. B.€nam, 3. B. XKenesnsak, O. B. loOpoonsceka, H. B.
Mypnukina. // HaykoBi mparmi Onechkoi HaIliOHaJIbHOI akajeMii XapuyoBHUX
texHosorii. — 2014. — Ne46. — C. 174-177.

2. Crenanenko /. C. HocnimxkeHHs 30epexxkenHs Bitaminy C B miiogax JuH1 IpH
tpuBajomy 36epiranti / JI. C. Crenanenko. // biomoriunuii Bichuk MITY im.
b. Xmenpauneskoro.. — 2014, — Nel. — C. 39-44,

3. Effects of Vitamin C on health: a review of evidence / [G. Grosso, R. Bei, G.
Calabrese]. // Frontiers in Bioscience. — 2013. — Ne18. — P. 10-29.
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EKOLOGIA

Stan biosfery i jego wptyw na zdrowiu cziowieka

Kapbuikacsin H.M., CaiikenoB Bb.P., Ceprassl A.
Kasax ynmmuix acpapnvix ynusepcumemi, Anmamol

KY30IK BUOAUObI CEBY MOJLUEPIHIH ©HIN-OCYIHE 9CEPI XXOHE
OHIMAOINIr

Ky3aik OnmaiiibIH 5KaKCchl KbICTAIl IIBIFYbIHA OHBIH ce0y MEp31MI KaTThl
ocep ereni. Jlep yakbIThICBIHA c€O1ITeH Ouail KbIcTaH KoOlHEe aMaH IIbIFaIbI.
CyBIKTBIH 9pTYPJII Mep3iM/JIe TYCyiHEe OalIaHbICTBI 9p Kepjae ceOyIiH KYHTI30emiK
Mep3iMi 9pTYpJil OOITybl MYMKIH.

Ky3nik 6unaii cysIk TycepaeH 50 kyH OypbiH cebinyi Tuic. CoHa FaHa ol
CYBIK TYCKEHIe JIeiiH TynTeHy ¢a3achiHa xeTin yiarepeni. Erep ky3nik ounain
TynTeHy (pa3zachlHaH achlll KETCE e, He JKETIeH Kajica J1a KbICTaH aMaH IIbIFY

MYMKIHJIIT a3asi/ibl.

Kecte 1 Ceby meniepine 6aitaHbICTBI KY3/I1K OUAalIbIH JaMYyBIHBIH 1 Ke3€HIHIH
KOPCETKIIITEP1

No Ceby Memmiepi Kekrey
1 3 MWJIMOH JI9H 9p TeKTapblHA 6 Kapama
2 4 MWJIMOH JI9H 9p TeKTapbIHA 7 Kaparia
3 5 MWJIHMOH JI9H 9p TeKTapblHa 9 kapama

1 xecTene KEeNTIPUITeH MAIIMETTEP KapallaHbIH 3 MUJIMOH JIOH op FeKTaphiHA
ceOUIreH Ky3/1iK Ousiail TYKbIMbI TOJIBIK TYNTEHIN YJIT€PMEUTIHAINH KOPCeTTl. Al
KapalllaHblH 4 MUJIMOH JIOH op TeKTapblHa CEOUITeH 1€ KY3/1K OuIail TYKbIMBIHBIH
KOKTET MIBIFY MEP3IMiHJIC alTapJIbIKTall albIPMAIIIBUIBIK OOJIFaH KOK.

Bipini Mep3iMaeriep TypaKThl Kap KaMbUIFbICHI TYCKEHTE JIeHiH

OyBIH/IaHBIT KETY1HE OAMIaHBICThI €KIHII KBULIAFbI 1aMy Ke3eHIAepl Keleyaaei .
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Ky3 ik 6umaiinbiy ecim qaMmysl €Kl Ke3eH e oTe/i: OipiHIIicl — Ky3/e,
ceOlTyIeH TYpaKThl 003KbIpayFa JACHIH dKoHEe eKIHIIICI—KOKTEeMTI1 KaH/1aHybIHAaH
OacTaJsbIN IOHIHIH MICIM )KOHE OCIMIIKTIH Kypal KaJIybIMEH asKTaaabl.

Ky3nik Oumaiineia ce0y Meiepine OaillaHbICThI 1aMybl 2-KecTe e

KEJITIPUITEH.

Kecte 2 Ceby wMemmepine OalaHBICTBI KY3AIK OWJAWJIBIH JaMybIHBIH 2
KE3CeHIH/IEeT1 KOpCeTKIITepl

: I[aMyHI.{Bm 2 CyTtreHin TounbIk
No | Ceby memmepi KE3CHIHIH Macakrany ) :
micy micy
OacTaiysl
p |3 MWmHOH 1oH 07.02 19.04 29.05 19.08
op rekTapbiHa
p |4 MWIMOH JIoH 09.02 20.04 23.05 20.08
op rekTapbiHa
3 | MMIHOH JoH 11.02 21.04 30.05 22.08
op rekTapbiHa

By ke3/1e KbUIbUIBIKTBHIH MOJIIIIEPIHE KOHE KOPEKTIK 3aTTapAblH
MOJIIIBUTBIFBIHA Kapal TynTeHy OacTtanabl. Erep ockuiap skeTiCereH xaraaiiia Tyn
CaHbI KEMUJI1 )KOHE KeIIey1IAeiai. OCIMAIKTIH OapbIHIA TYNITEY CY ACHTeHiHIH
TEePEHJIITHE, KYH COYJIECIHIH TYCYi1HE, KOPEKTIK 3aTTapFa *KoHE erireH JaKbULIbIH
THIFBI3bIFbIHA OaliaHbICThl. OFaH KOJIAMbI KaFaal xKacajaraHja TynTey Mep3imi 25-
TeH 30-KyHre AeiiH co3buaabl. Tynrey Ke3eHIHIer1 xKailibl Temneparypa +15-16 ° C.

Ky3ri ke3enie ona TaMbIp KyHeci MEH KanbIpbIK 0€T1 KApKbIH/IbI JaMUJIbI.
OCIMJIIKTEP/IIH KbICTAIl HIbIFybIHA OAIAHBICTHI, SFHU OJIAPABIH TYPAKTHI Kap
KAMBUIFBICHI TYCKEHIe JIEHIHT1 KE€3€HJI€ TOJIBIK TYNTEHII YATepyl OJap IbIH KaKChl
KBICTAI IIBIFYBIHBIH 0AaCThl KOPCETKIII OOJIBIN caHaaaabl. AJl, TOJBIK TYITCHOCTCH
HeMece OybIHa KeTy OCIMIIKTEP/IIH KbICKa TO3IMAUTITIH ToMeHaeTeal. by xarnai
013111H 3epTTeyiepiMizie 1e OalKa bl

Ky3nik OuaaiiibIH 3aKbIMIaHybl HEMECE MYJIJIEM KOMUBUIBIN KTyl
KazakcTaHHBIH OHTYCTIK IIBIFBICHIH/IA KOOIHECE eriH aJKaNnTapblHaa KapIbiH 6T¢ a3,
TINTI MyJ1/Ie O0JIMaid, TeMIIepaTypaHbIH TOMEHeyiHEeH 001aThiH KyObuThic. Erinren

eric KbIC Ke31HJIe TiKeJied TOMEH TeMrepaTypara HeMece 0acka Jja KoJIaiChl3
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KeJleprijiepre yiiblparaH jkKaFaaiia ©CiMIIKTepAIH KbICThIH KaTaHIbIFbIHA
TO3IMJIUIITIH apTTHIPY *KOJIBIH/IA KY3€re achIpbUIFaH Iapaiap/blH MaHbI3bl 6TE 30p.

KBICKBI KYTiM BIKTBIPMAChl CHPEK HEMECE dJICI3 JaMbIFaH TaHAINTapaa Kap
TOKTAaTy JKYMBICBIH KapacTbipaabl. O ymrid ouikTiri 10-13 cm mana tabaHsl
OpHATBUIFaH Kap TOKTATKBIIITAPMEH Kap *KOJIaphl xKacanajibl. Anaiga Oy mapaHsl
©TEC MYKHUST JXYPri3y KaKeT, OUTKEH1 OCIM/IIK sKaJTaHaIITaHbIN KaJiMayFa THIC.
JlerenMeH Kap TOKTaTYIbIH €H CEHIM/II TCUII Ta3a Cypi &Kep/ie )KaKChl BIKThIpMa
KaJIBIIITACTBIPY OOJIBIN TaObLIAbI.

Ky3nik Ounmaiinel ce0y Ke3iHaeri oHIMIIiKTepl OOMbIHIIA 3 MIJIMOH JI9H 9P
reKTapblHa CeOLITeH Ie KY3/I1K OMIai IbIH >KaJmbl eHIMILTIT 25,4 1/ra Kypamn, 4
MUJIMOH JI9H op FeKTapblHa KY3Z1K Oupaaitra kaparanaa 30,2, an 5 MUJIMOH JI9H 9p
reKTapblHa ceOUIreH Ky3aik Ounainan 23,4 1/ra apTeik eHiM Oepai. CeOy MemntiepiHe

OalIaHBICTBI OHIMJILIIT 3 KeCTeae KeATIPIITreH.

Kecte 3 CeOy mep3imaepine OailmaHbICThI KY31K OU1aiiIbIH ©HIM/IUIIT, 11/Ta

Ne CeOy memuiepi OHIMLITI 1/Ta
1 3 MWJIMOH JI9H 9p TEKTapblHA 25,4

4 MUJTMOH JIOH 9p TeKTapbhIHA 30,2
3 5 MWJIMOH JI9H 9p TeKTapblHA 23,4

XKorapsia kentipisireH MasmiMeTTep AnmaTsl 00abICkl, EHOEKIIIKa3aK ay1aHbl
JKarIalbIHAa KY31K Oumaiiapl ce0y Mesiepl 4 MUJIMOH JI9H 9P TeKTapblHA MOJI
OHIMIITIKTI KaMTaMachl3 €TETIHAITTH KopCceTe/Il.

Heri3ri acThIK JaKkbUIGIH AJIMaThl OOJIBICBIHAA KY3/IIK OMAail TaKbUIIapbIHBIH
1ITHET1 aJIBIHFBI OPBIH ajdaThIHBI Oerim. Ko sKbUTIbIK MOIIMETTEP/ICH IIBIFAThIH
KOPBITBIH/IBI, *Ka3/IbIK Onmaiaad eHimMi Mo 0oaael. OcbiFaH OaliIaHbICTBI COHFbI
KBUTIAPBI KY3/1K OUJlail ery »oHEe OHbIH KeJeMi YIIFalbIl Keel.

Ky3nix 6umaii eHIMiHIH XUMUSITBIK KYpaMbl )KaFbIHaH KYHJIbI OOJTybIHA
OaliIaHBICTHI )KOHE 0EJIOTHI KOFAphl OOJIFAaHIBIKTAH KY3/1K OMTail a3bIKTHIK JTaKbLT
peTiHJe Ka3abIK OnmaiiMeH KaTap xypeni. Ky3aik Ounaiabiy ocipece 0i31iH 00JIbIC
YKar1albIH/1a MAHBI3bI OTE 30P.

biznin aiimakTa Oys1 ©CiMAIKTIH cabaHbl MaJ a3bIFbIHA KO KOJIAaHBLIA bl

YKOHE OHIM/II )KaKChI Oepe/i.
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Ky3nik 6unaiiasia cedy Mep3iMiHiH OHBIH eHIMIHE acepi 13-kecreze
KOPCETUITeH. 3 MIJIMOH JIOH 9P TeKTapblHA CEOITeH KY3/I1K OuaaiapiH eHiMi 25,4 11
00JITBI, aJT 4 MUJIMOH JIOH Op reKTapblHa ceOUIreH Ky3aikTiH oHimi 30,2 11, 5 MUJTHMOH

JIOH Op TeKTaphIHA CEOLITEeH KY3A1K Onmaiabiy oHiMi 23,4 ieHTHep O0IIbI.

kecte 4

CeOy wmeommepine OalmaHBICTBI Ky3miK OumanabiH «CTexinoBumHAs — 24»
COPTHIHBIH oHIMILTITI 1/Ta (2018-2019 x.K.)

Ne Ce0Oy memepi Awinzap Opraria 2
2018 2019 YKBUIIBIK
1 | 3 MUIMOH JI9H 9p TeKTapblHA 23,3 27,5 25,4
4 MWJIMOH JI9H 9p TeKTapbiHa 28,1 32,3 30,2
3 | 5 MUJIMOH J0H op reKTapbIHa 23,3 23,5 234

byn xecteH1 KopTa KeiareH e eH xoraprbl oHIM 30,2 11 rekTapblHa 4 MHJIMOH
JIOH op TeKTapbIHa CEOITeH JKaFaana 00JIIbl, KajJFaH Me3TUIIepAe Ky3aiK OuIan IbIH
OHIM1 TOMEH, COJI CeOCITEeH aTan oTeTiH karaa «Kazakcran» mapya KoKaJlbIFbIHIA
eH TUIM/I1 O0JIbIN 4 MIIMOH J9H 9p TeKTapblHA CeOITeH KY3/1K Ouaii erici
ecenTenenl.

Ky3aik Oumaiiipl KeIn CenKeH 1e 6CIMIIIK *KaKChl TYNTEHIIN YATepMeii e
KBICKA TO31MC13 OOJIBIN JKOHE KOKTEMHIH KeO1p KOJaichl3 9CepiHe MIblIai aamai
COJIBIT KaJabl.

Ky3nik Ounmaiinpia OyHaal KacueTTepi 013/11H 3epTTeyiepiMi3e Ae KopiHic
TarThl. 3 MUJIMOH JIOH Op reKTapbiHa ceOUIreHIe Ky3AiK Oumai ecKiHaepi KbICKbI
asi3ra TO3IMILIITI )KaFbIHAH JKOFapFbl KOPCETKIMTI — 75% MIBIIaMIBUIBIK KOPCETTI.

An Oyn1 kepceTkimTep 4-5 MUIMOH JIoH op TeKTapbiHa ceOlnrenaepae 78
koHe 77,7% neHreiinae 00nabI.

JleMek Ky3aiK Ouaaiisl 4 MUJIMOH JIOH 9p TeKTapbhiHa CEONKEeHIe AJIMAThI
o0sbickl, EHOEKITIKa3aK ay1aHbl )KaFgalbIiHAA KY3I1K OMAaiAbIH KbICKA TO3IMILTITIH
apTTHIPATHIH CEOY/IIH €H OHTAMIIBI MOJIIIEpi OOJIBITI CaHATAIbI.

CeOy MemiepiHe OailIaHBICTBI KY3/1K OUJlail ©CIMIIKTEPIHIH KbICKA

TO31MIUIIT Typaiabl MOJIIMETTEP 5 KecTele KeNTIPIITEeH.
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KecTe 5

Ky3nik OupmaiinplH  ceOy MesepiiepiHe OalyIaHBICTBI  KbICTAll  IIBIFY
KepCeTKiITepi

Ce0Oy AJkanrar Ocimuiktepaig canbl 1M | Keicka | Opakka OcCIMIIKTI
MeJepi | bl Kepaeri TO3IMJ, | AEHIHTI H
TYKBIMHBIH | wpierayra | KasFbITYpBIM 1J1ir1 CaKTajJraH CaKTaJIFbI
WBFBIMABL | rorken BereTanus % OCIMIIKTIH | [IITBIFBI
~JIBIFBI OCIMIIKT | OacTajFaHIarbl caHbl 1ILM | o
% ep caHbl eciMIiKTEp AaHa
naHa CaHbl, 1aHa
3 MUJIMOH
OH 2
JIOH 9p 75 312 241 77,7 225 72
reKTapbIH
a
4 MUINOH
OH 2
JIOH 9p 78 360 255 85,0 243 81
reKTapbIH
a
5 MUIIHOH
OH 2
JIOH 9P 77,7 385 186 73,1 166 65
reKTapbIH
a
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Z. Bakenova, A.Baktiyar, E.Dukanov, Z. Oshakbaeva, Z. Zhamangaraeva
Kazakh National Agrarian University, Kazakhstan

OPPORTUNITIES FOR NATURAL RESOURCE POTENTIAL OF
AGRICULTURAL LAND USE IN THE FOOTHILL ZONE OF KAZAKHSTAN

Regulation of agriculture and production, as well as production, technical and
material support of industry in order to create conditions for expanded reproduction,
solving problems. It provides for the development of production potential, provision
of the agricultural sector of the economy with material and technical resources,
preservation and reproduction of land used in agricultural production.

To study the possible use of natural resource potential, a deep analysis of the
land use system, the structure of acreage, agrotechnology, and the dynamics of crop
yields is needed.

The research was conducted within the boundaries of Shubarsky rural district
of Almaty region, with an area of agricultural (pastures 11120 ha, haymaking 1229
ha, arable land 8965 ha) and other lands (forest 331 ha, localities 205 ha, outcrops of
bedrock 326 ha, sand and stony deposits 190 ha, water surface 203 ha).

The climate of the territory described is moderate continental. According to
agro-climatic zoning, the land belongs to the IV mountain region of the Dzungarian
Alatau, characterized by the following indicators: hydrothermal coefficient (GTC) >
0.7, the sum of temperatures above 10 ° less than 2800°. The duration of a period
with an air temperature above 10 ° C is less than 163 days. The average monthly air
temperature of the warmest month (July) is less than 21°. During the growing season,
there is from 240 to 300 mm of precipitation. The winter period lasts 150 days or
more. Stable snow cover is observed for 110, and in some places in the mountainous
part of 200 days or more, its height is not less than 35 cm, in some places up to 80 cm
or more.

The main types of terrain are mountains and intermountain valleys of
mountain rivers. The hydrographic network is represented by a large network of
rivers, streams and springs. The main waterway is the Keskenterek river with
numerous small tributaries.
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The surveyed territory of Shubarsky rural district is located in the Central
Asian mountain region, in the Dzungarian Alatau, according to the scheme of
«Natural and agricultural zoning of the land Fund of Kazakhstan». Conditions of soil
formation in this territory and is subject to the laws of vertical zoning.

The soil cover of the study area are presented sub bands of ordinary
chernozems and dark chestnut soils, the following types, subtypes, genera and species
of soils: chernozem ordinary ordinary, ordinary black soils poorly developed, dark
brown regular, dark brown underdeveloped, meadow-chernozem ordinary,
chernozem meadow regular.
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The vegetation cover corresponds to the terrain, edaphic and climatic
conditions of the area. According to geobotany, 133 species belonging to 96 genera
and 35 families are listed on the territory of Shubarsky rural district. Cereals,
complex Colors, Rosaceae and Lipoceae predominate.

There is a wide distribution of tipchak, thyrsa and mixed grass pastures. The
indicator of failure (clogging) of pastures is-wormwood of Austria. Characteristic
vegetation is bushyfication rose hips, meadowsweet, cherry and Kurchaloi. The land-
use areas are currently used for grazing private livestock. In recent years, with a
reduction in the number of livestock and a sparing grazing regime, favorable
conditions have been created for the normal development of valuable pasture plants
in this region.

Spring-summer-autumn pastures cover an area of 11120 ha. Forage for
spring-summer-autumn pastures is 84156 C of dry weight or 47509 C of forage units,
forage for hayfields, the area of which is 1229 ha, is 20804 C of dry weight or 11498
C of forage units. With such forage grazing in the pasture period, you can keep 18701
conditional sheep heads.

In agricultural production, most of the arable land is allocated for cereals, row
crops and industrial crops.

Thus, the research was carried out to assess labor and material resources in
the economy in order to consolidate the possibility of natural resource potential of
using the lands of Shubarsky rural district of the Almaty region of the foothill zone
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yvausepcurera,2018.-C.88-93
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Cynarymiaes K. b.
Kazaxckuii nayuonanvnviu acpapuolii ynueepcumem

WCCNEOOBAHUA 3ACOJIEHHbIX MOYB OTPAPCKOIO PAUOHA
FOXKHOIO KA3SAXCTAH

3acoJIeHHBIE TOYBBI IIUPOKO PACIIPOCTPAHEHBI B FOXKHBIX U LIEHTPAIBHBIX
paiionax Kazaxcrana. B 3acynumBbIX palioHax, r010BO€ KOJIMYECTBO OCaJAKOB

coctasisieT 100-150 MM, a ucnapeHue npeBbIIaeT KOJIUYECTBO OCAIKOB.

[Ipouecchl 3aconeHus MOYB MPOUCXOAAT SKCTEHCUBHO B PailOHaX C BIAKHBIM
KJIUMATOM, T'/ie (PaKTUYECKHU BCS MOJUBHAS BOJIa UCHIAPSAETCS, 3aCOJIEHHOCTD [TOYBbI
YBEJIMYMBAETCS, HECMOTPS JaK€ Ha TO, YTO OPOCUTENIbHAS BOAA OOBIYHO COJCPIKUT
JIMIIb HE3HAYUTENbHBIEC KoJru4ecTBa coeil. CoM OCTaroTCA B IIOYBE, IPUYEM UX
KOJIMYECTBO MEJJIEHHO BO3PACTAET, JOCTUrasi KOHLIEHTPALUIO, YTO TOMOTYT
MOBPEXIAThCS PACTEHUIO,B 3TO BPEMS HY>)KHO WJIM MPEKPATUTH UCIIOIb30BATH MOYBBI
JUTS BBIPAIIIMBAHUSA CEIbCKOX03SMCTBEHHBIX PACTEHUN UM MPOMBITh UX OOJIBIITUM
KOJIMYECTBOM BOJIbI I yajaeHus coneil. OaHako, 60JIbII0€ KOJINYECTBO BOABI IS
IIPOMBIBAHMSI IOYBBI B OPOIIAEMBIX 30HaX YacTO HEAOCTYIHBI. Kpome Toro,
HEyMEJIOE OPOIIEHUE U BHECEHUE TOBBIIIEHHBIX 03 MUHEPAIbHBIX YIOOPEHUI YacTO
MPUBOJMT K 32COJICHUIO.

OO11iee coaepkaHue cojieil B BEpXHEM FOPU30HTE MTOYBHI B TEUEHHUE TO/1a
KOJIe0JIeTCA, TaK KaK 3aBUCUT OT BOJHOr0 pexxuMa. HaumeHnsbliiee conepxanue conen
OTMEYaeTcs B KOPHEOOUTAEMOM CJI0€ B 3MMHE-BECEHHUI MEPUO/, KOTJa TaJlbIe BOJIbI
Y OCAJIKM IIPOMBIBAIOT IT0YBY. B Haudase nera coaepkaHue coJield B BEpXHUX
TOPU30HTAxX YBEJINYUBACTCS.

3acoseHue HaHOCUT OOJIBILIMI BPE] CEIbCKOMY XO35MCTBY, UEM 3acyXa U
MOPO3bl, TaK KaK AEHCTBYET MOCTOSIHHO, & HE Iepruoaudecku. 13-3a 3acoieHHoCTH
IIOYB €KETOTHO TEPSIFOTCS MUJUTMOHBI TOHH CEJIbCKOXO035MCTBEHHON TPOAYKLIUH, B
CBS3U C 3TUM BOIIPOC O COJICHAKOIUIEHHUS B I0YBAX CTAHOBUTCS AKTYAJIbHBIM.

B naHHOM cTaThe NpUBEACHBI UCCIEIOBAHMS 110 U3YUEHUIO COACPKAHUS U

CTETNEHU 3acoJIeHHOCTH 1ouB B OTpapckoM paitone TypkecTtaHckoii 061acTu.
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Ta6muma 1- Crenenp 3acoieHHOCTH TTOYB 10 0ToOOpaHHBIX 00pa3IoB

No Pazpes Honrora Tupora ['mybuna Cymma coner | ['pynma Conepxanue

1 P-001 68,21973 4286343 50-100 0,105 1 HE3aCOJICHHBIE

2 P-006 68,37152 42 68957 50-100 1,22 4 CUJIbHO3ACOJIEHHBIE

3 P-008 68,37533 42,69037 50-100 2,345 5 OYEHb CHJIbHO3aCOJIEHHEIE
4 P-010 68,35902 42,68364 50-100 0,66 3 CpEIHE3aCOJICHHBIC

5 P-012 68,35837 42,68626 50-100 1,557 4 CUJIbHO3AaCOJIEHHBIC

6 P-014 68,35642 42.,69065 50-100 0,449 2 cJ1a003acoJIEHHBIE

7 P-020 68,35289 42,68006 50-100 2,361 5 OYEHb CHJIbHO3aCOJIEHHBIE
8 P-022 68,35416 42.67694 50-100 2,553 5 OYE€Hb CUJIBHO3ACOJIEHHBIE
9 P-554 68,26578 42.82701 50-100 0,58 3 CpeIHE3aCOJICHHBIS

10 P-556 68,24816 42.83016 50-100 0,179 1 HE3aCOJICHHBIE
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No ['mybuna | Cymma OO6mas B CO3 cr S04’ Cat++ Mg++ Na+ K+
paspesa | oOpa3loB | cojeH, HCO3-
B CM. %

P-001 0-20 0,104 0,034 0,006 0,035 0,008 0,005 0,013 | 0,003

0,56 0,17 0,73 0,4 0,41 0,57 0,08

20-50 0,12 0,034 0,006 0,048 0,012 0,008 0,009 | 0,003

0,56 0,17 1 0,6 0,66 0,39 0,08

50-100 0,105 0,044 0,006 0,028 0,01 0,007 0,008 | 0,002

0,72 0,17 0,59 0,5 0,58 0,35 0,05

P-006 0-20 1,472 0,02 0,001 0,294 0,697 0,14 0,061 0,25 0,01

0,33 0,03 8,29 14,53 I 5,02 10,87 | 0,26

20-50 0,726 0,027 0,093 0,39 0,075 0,036 0,1 0,005

0,44 2,62 8,13 3,75 2,96 4,35 0,13

50-100 1,22 0,024 0,061 0,787 0,16 0,061 0,125 | 0,002

0,39 1,72 16,4 8 5,02 5,44 0,05
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[To pe3ynbraram ombITa ONPEAEIICHUSI CTENEHU 3acOJeHHOCTH 10 moYBEHHBIX
paspe30B ¢ riryouHoi 50-100 cm. [1ouBkI 110 copepkaHuIo0 BCTPEUATUCh HE3ACOJICHHbIE
(P-001, P-556), cnabo3acomennsie (P-014), cpennesaconennbie (P-010, P-554)
cuibHO3acosieHHbie (P-006, P-012), ouens cunbHO3aconennsie ( P-008, P-020, P-022).
CymmMa comneit cocrarmsuia ot PO10- 0,66, PO01 -0,105 no P-008- 2,345; P-020-2,361;
P-022- 2,553. [IlpencraBineH XUMHYECKUM aHalW3 OINpEISICHUsS XJOPHUIOB,
Cyab(GUI0B, MarHus, Kaus, Kaubius HezaconeHHoi P-001 u cuibpHO3acoseHHo# P-
006 mous.

Takum  oOpa3oM, uccleIOBaHHMS  TMOYB MO  3aCOJCHUIO  SBJISETCS
pacnpocTpaHeHHBIM Ha tore Kazaxcrana, siBIsieTCS TakXke OIHUM U3 TPU3HAKOB
JIeTpajaliiy MOYB M 3HAYUTEIHHO YMEHBINAET 1010poaue mous. [loaTomy n3yuenue
3aCOJICHHBIX TMOYB U IPOLIECCOB COJICHAKOIUICHHS MMEET OOJBIINOE MPAKTHUYECKOE

3HAa4YCHHUC, TaK KaK CHHKACT 1 ypOH(aﬁHOCTB CEIBCKOXO03SMCTBEHHBIX KYJBbTYD.

Jluteparypa:
I"'canosa, II. AOynymaiinu, XK. MamyrtoB, A. Kangwsibaes, I'. Camapos, T.
bazap6aeBa 3aconieHHBIE TIOUBHI M OMpECIICHWE MPOBUHIIMN COJICHAKOIUJICHHS Ha

tepputopun  Kazaxcrana //OtpacieBble MpOOJIEMBl OCBOCHMSI  3aCyILIUBBIX

3eMenb,2017.- T-23.-Ne4.-C.35-43
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Ekologiczne i meteorologiczne problemy duzych miast i
przemystowych stref

AnnHacoB b, Maxamenosa b
Kazax ynmmuix acpapavik ynueepcumemi, Animameol

ArPOJKONOIUA: XEKE bIHFAUNbIbIK XXOHE BUOAA ©HIMAOUITI

DBOJIOLMSIIBIK dKOHE IKOJIOTHUSIIBIK TEOPUS aybUT IIAPYallbUIBIFbIHBIH
OHIMJIUIITIH HEMeCe TYPAKTBUIBIFBIH APTTHIPY YIIiH, J[apBUH aybll MIapyallbUIbIFbI

HCMCCC 3BOJIIONHUAJIBIK arpO3KOJIOIHA ACII aTaJIaThIH TOCLII KOJIAAHBbLIYBI MYMKIH

bunait onemzeri eH keI eCipiIeTiH JaKbLI )KOHE ajjaM palliOHbIHAAFbI
KaJIOPUSHBIH MaHbI3bI K31 00161 TaObLIaA6l. COHABIKTAH OMAail ©HIIpiCi a3bIK-
TYJIIK Kayincizairine 6ainanbicThl. OChl )KYMBICTa KY31K OUAaiIbIH QJICYETIH
Oarayiay MoJiesl OHIMIUIIK arpo3KOJIOTHSIIBIK aliMakK KoHE COHFbI 30 *KbLIaFbI
KY3A1K OuJ1aiiIbIH ©HIMIUIIT OoMbIHIIA Tapuxu qepekTep HeT131He YChIHBLUIJIbI
(1983-2011 xok.) DAO anbiaFaH. ONeM/Ie Ky3iK OUIaiIbIH QJIeyeTTi OHAipicTepi
seprrenai. Hotmwkenepi kepcerkenneit, bareic Eyponana ky3aik 6umaiiibiH HAaKThI
oJIeyeTT1 OHIMILIITI eH skKoFaphl 0051161 s)koHe 7500 kr/M2 actam Goiibl. [IbrHaBI
ContycTtik-KpITal %a3bpIfbIHAAFbI KY3A1K OUJIalIbIH 9JI€YEeTTI OHIMILIIT A )KOFaphl
0ombI xoHe mamamed 6000 kr/mM2 Kypanbl. JlereHMeH, MmbIHaNbI KY31K OuaaiiabiH
Heri3r1 eHaipyui eni 6osein TadbuiaThiH Kypama IllTaTTapaars! Ky3aik OuianibH
oJIeyeTTl OHIMALTITT ToMeH 0601bl, TeK mamamer 3000 kr/m2.

Ky3nik Ounaii eHipiciHiH HET13T1 aygaHaapbl OOJIFaH OChl OHIpJIepre
KOCBIMIIIA HAKTHI dJieyeT 0ap ojieMHIH 0acka aiMaKTapbIHAaFbl OHIMJIUIIK ©T¢ TOMEH
0oJIIbI J)KOHE HeTi31HeH PeceiiiH OHTYCTIK-0aThic aiMarbiHAaFbl CUSIKTHI 1500 Kr/M2
kem Oonnbl. Kazakcran meH YHicTaHAa Ky3/iK OUIaiiIbIH 9JI€yeTTI OHIMILIITT MEH
HaKThl OHIMIUTITIHIH apachIHAaFbl aJIIaKThIK €H YJKeH koHe Ka3zakcTana xoHe
YHaicTanaa Ky3aiK Ougai bl MIbIHAMBI OHIMIUTITH/ET1 aaakThIK naiibi3bl 40%-
JlaH acTamibl Kypassl. Peceline Ky3aik OuiaiIbIH oJ€yeTTl OHIMILIITT MEH HAKThI
OHIMIIITIHIH apachlH/a €H a3 O0JIIbI, all IIbIHAMBI Peceline Ky3maik OumanibiH
eHIMLTITT HEOoP1 10%-161 KYpasbI.

2. MATEPUAJIJAP MEH S IICTEP
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DBOJIONHSIIBIK KOHE YKOJOTHSIIBIK TEOPHS aybUT MAPYallbUTBIFBIHBIH
OHIMJIUIITIH HEMeCe TYPAKTBUIBIFBIH APTTHIPY YIIiH, J[apBUH aybll MIapyallbLIbIFbI
HEMece IBOJTIOIUSIIBIK arpOdKOJIOTHS JIETl aTajlaThlH TOCII KOJIJIAHBUTYbl MYMKIH.
"TonThIK 1pIKTEY/IIH" MaHBI3ABUILIFEI ©31HIH TaOWFaThl OOMBIHINA OTEC Kapama-KauIIbl
OO0JIFaHBIMEH, YKOJIOTTAP MEH IBOJIIOIIMOHUCT-OMOJIOTTAPAbIH KOTIIIIITT epeKIe
JKarjainap/ia FaHa )KeKe 1piKTey/Il eHcepe ajlajbl IeT caHaiIbl, KeHO1p 3epTTeyIIiep
ayblJ IIapyalllbUIbIFbIHA apHATIFaH 6CIMAIKTEP CENEKIUsACH 01p-OipiMeH Oocekeec
pecypcTap/ bl ananan0aiThiH "KOMMYHAIIBIK' AybUT IIapyalIbLIbIFbI
©CIMJIIKTEPIH 931pJiey YIIIH TONTHIK 1pIKTEyre HEeT13/elyl THIC JeN caHal b, O1pak
OHIM/I1 OapbIHIIIA KOOCUTY YIIIH BIHTHIMAKTACATbI.

byt Teopusibik Herizneri 60JpKaM, OChl OpTajiaFbl €H THIMII TeHOTHUITEPIHIH
apachblH/a )KEKE KapaMJIbUIBIKKA M€ TEHOTUIITEP €H JKOFAphl OHIMJIUIITIH OepeTiH
Oombin TabbIIMANTBI. Hemmik TumoTesa, 01 KITaCCUKaJIBIK ayblUT MapyanibUTBIFBIHIA
KOHE OCIMJIIKTEP CEJEKIMAChIHAA KeH TapaFraH 00JpKaM OOJIbIN TaObLIA kI, O )KEKe
BIHFAMJIBUIBIK TIEH OHIMAUTIK Heri3iHeH Oipaeit (cypet 1, H 0). byn noctypai
KOpiHICTe KeiOip TeHOTUIITEp KOpIlIaFaH opTara OeHiMIeNreH %oHe OChl opTaja

KOFapbl OHIMITIKKE e, OYJI )KOFapbl OHIMIUIITIHE SKeNe/l, ajl 0acka TeHOTUNTED

-

Kapam/ibl, 1eMEK, a3 OHIM/].

genotype’s population yield
in monoculture

genotype's individual yield (fitness)
in a mixture of genotypes

bi3 (1) xeprinikti oprara Hamap OeHiMIEITeH TEHOTUIITEP KEKe €,
MOMYJISIMS/IA J]a HAIlIap KYMBIC ICTEHTIH 00maap! Aen 00mKaiMbI3, Oipak (2) ockl
opTajia )KaKChl OCHIMICITEH OHIM/II TCHOTUIITEP apachIHa KEKE )KOHE TOITHIK

TUIMUTIK apachIHja bIMbIpara KoJi xkeTkizutesni (cypet. 1, H 1).
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Bbyn runote3ansl Tekcepy YIIiH OUIalIbIH CYPBINITAPBIMEH SKCIEPUMEHT
KYPIi3JIIK KOHE KOCTAIaFbl dKEKe OHIMIUTIKIICH (KapaMIbUIbIK) MOHOKYJIBTYPadarbl

MONYJISIITUSIIBIK OHIMJIUTIK apachIHIaFbl ©3apa OalIaHbICThI TATIABIK (CypeT. 2 ).

(A)

(A)

O1p COPTTHI MOHOKYJIbTYypa y4acKeci

DKCIEpUMEHT dKCIIEpUMEHTAIBI eriCTIKTe OTKI31IAl. EriH anaH anasiHa ana
emnyIeIenl xoHe eric anaeiaaa 2,3 r N, 3,2 r P sxone 2,0 r K/M2 enrisini.

[Monynsmmsutap 16 = 16 Topaars! 1 M2 ygackenep/e KOJIMeH eriaai, oy 256
napak / M2 THIFBI3ABIFBIH Oep/i. TYKbIMIAp TOPBI KANBITITACTHIPY YIITiH OpHATHUTFAH
Hetinon ceiMaapbIiHaH *acajafaH TOPMEH METaUT KAHKACHI apKbUIbI 4 CM TEPEHIIKKE
cebunai. Y KaTagaHaThiH OJI0K OOJIIbI, OJap IbIH OpKaChICHl MOHOMOICHUETKE
apHaJIFaH y4acKeJIep/IeH JKOHE apaylacThIpy YIIIH YII y4ackenepaeH Typabl. Erynen
KEHiH OTHI3 KYH OTKEH COH yJacKeJep 4 MM CyJIbl MUKPOPAThUTyFa apHaJIFaH
KaOIPIKTHI TIaii1aaHa OTHIPBIN Cyapbulabl. yHrHIMATEp MeH MHCeKTHIIATED
KaKeT OO0JIFaH >Karaaia >KOHIIKTEP/IIH aypyiapbl MEH 3aKbIMJIaTybIHBIH aJIJIbIH ATy
YIIIiH, aJl apaMIIenTepai KOJIMEH ajibill TacTajaraH. Beretanusuibik Ke3eHHIH
COHBIH/IA, 9p YYacKeHiH opTacbiHaa kejeMi 0,5 x 0,5 M yuackezeri 6apiibik
OCIMJIIKTED MICTTIK dcepep/l KO0 YIIiH KeH Oydepiik ailMaKThl KAMTaMachl3 €Te

OTBIPBII, JKEep JCHIeHiH IE JKeKe KUHAIbL. bip COPT TypaKchi3 MiHE3-KYJIBIKTHI
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KOPCETTI ’KoHE OHBI TanayFa eHrizoenik.Kanran copTTsl Tanmayra KaaabIpIbIK.

MOHOMOIEHUETTIH €Ki YJacKeciH/e KaTapijap 00JIMajibl, 0Jlap Ja aJbIHBII TaCTaJIIbI.
3. KOpBITBIHBI

MOoOHOKYIbTYpaiarsl MOMYJIALMUIIBIK CUITATTaMaJIapAbIH AKOHE KOCTIaAarbl
KEKE CUIaTTaMalap/IblH apachlHIaFrbl ©3apa OailaHbIC allKbIH YHUMOJIAIbIbl OOJIIbI.
EH >xoFapbsl MOMYSAIUSIIBIK OHIMAUTIK OEpreH CopTTap Kocmaaapaa e3iHiH KeKe
OHIMILTITT OOMBIHIIIA apalIbIK OOJIIbI,al KOCTalapIarbl €H >KaKChl )KeKe OHIMILIIT]
0ap reHOTUIITEP CANBICTHIPMAIIBI TYPJI€ TOMEH OHIMJII MOHOKYJIBTYpA PETIH]IE
Oepren. Erep OokTapAbIH YIII KaliTaJlaHybl YIITIH 9p COPTTaFbl MOHOKYJIbTYPaHbIH
opTalia eHIMJIUIITIH caparnTtaca, OHbIH 1iHae 34 copTThl 11 COPTTHIH apachiHa €H
JKOFaphbI KEKe Kapambl xKoHe 12 eH >Korapbl MIbIFY MONYJISAIUACH KOK 111.OpTa

ecenneH COHFbI Tol 35% - ¥a sKoFapbIpak KIpICTUIIK Oepi.

ogaeduerrep

1. Kynepman ®.M. Mopdodusunonorus pacrennii — MockBa: Beiciias 1mikosa,
1977.

2. IlomumbetroBa ®.A., MamonoB JI.LK. ®usuonorusi spoBOod NIICHUIIBI B
Kazaxcrane. -Anma-Ara: Hayka, 1980.

3. locriexoB b.A. Metoauka nmojaeBoro onbita. — Mocksa: Koinoc, 1985.
4. ArpoxuMuyecKkue MeToAbl HccienoBanus mouys. — Mocksa: Hayka, 1975.

5. Kapnosa I'.A. OnTuMu3anus mpoAyKIIMOHHOTO MPOLiecca arpoLieHO30B SPOBOM
TMIIEHUIIBI U SUMEHS TTPU UCIIOJIb30BAHUH PETYISITOPOB pOCTa
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Problemy ekologicznej edukacji mtodziezy

bo3baeBa A., Caiikenos b.P., Kyanabikosa 3.M.
Kazax ynmmuix acpapnvix ynusepcumemi, Aamamoi

CYAPY 9[ICTEPIHIH KAPTOMN TYUHEKTEI OHIMAINITHE XOHE
CAMNAIJIbIK KOPCETKILUTEPIHE SCEPJIEPI

Kapron nakpuisl ecyine, onapibiH OuoMacca Kypaybl Cyapy 9/iicTepiHe
OaitnanpIcThl 00JIbl. KapTon JaKbuibl ©HIMIHIH KYPBUIBIMBI KeJIeCl KOPCETKIIITEPIH
aHBIKTAY apKbLIbI JKYPIi3UIIi: HEeT13r1 cabak OMIKTIr, cM; cabakK caHbI, 1aHa;
JKAIBIPAK CAHBI, JaHA; KAMbIPAK Y3BIHIBIFI, CM; JKaIbIpaK KejieMi, MbIH M2 /1 ra;
©CIMIIKTEr1 TYWHEK CaHbl, JaHa; ©CIMIIKTEH alblHFaH TYWHEKTEp CajaMarbl, TPaMM.
Bapiibik kepceTKIIITep/I1H TaMIIIbLIATHIN Cyapy 9AICIH MaiialanFaH Ke3ie OipiiaMma

KakcapraHbl Oalikansl (kecte 1).

Kecte 1 Kapron nakpuibl 6HIMIHIH KYPbUIBIMBI

Cyapy amici Herizri | Cabak | Xanbipa | Kansipak | XKansipa | OciMal | OciMaikTeH
cabak CaHbl, | K CaHbl, | Y3BIHJBIFBI, | K KTeri aJIbIHFaH
OMIKTIT], | 1aHA | AaHa cM KeJjeMl, | TyHHEeK | TyHHeKTep
cM MBIH M2/ | caHBI, | cajMarEl,
I ra JlaHa rpamm
Hoctypmi oxic 54 4.4 11 28 40,6 9 525
TammbuIaTHI 58 47 14 33 43,8 11 667
I cyapy oJici

CeOy oniciHe 0aiIaHbICTBI KAPTOM JAKBUIBIHBIH JaMybl 9p TYPJIi OOJIIbI.
JlocTyp:i oficTieH cyapbUIFaH TaHANTAPAbI 6CIMIIK OUiKTIrt 54 cM Oouica,
TaMIIIBLIATHIN Cyapy 9JICIH Maigananranaa — 58 cMm. Ocimuikreri cabakrap (4,4 )xoHe
4,7 nana) meH >kanbipaktapabiy (11 sxoHe 14 mana) canbl OOMBIHIIIA, JKATBIPAKTHIH
Y3BIHABIFEI (28 koHe 33 cM), skanbIpak kenemi — 40,6 sxone 43,8 MbIH M%/Ta
KOPCETKILITEP] 1€ TAMIIBUIATHIN Cyapy bl apTHIK OOJIIbI.

by xepcetkimTepiH 6api, TAMIIBUIATHIN Cyapy /IICIHIH I3CTYPIIl cyapy

oMICIMEH CaJbICThIPFaHa KapTOIl OCIMIITIHIH ©CI TaMybIHa OHTANIIBI dCep
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eTETIHAITIHIH aomeni. OcimaikTeri TylHekTep canbl (11 maHa) na TaMIIBLIATHII Cyapy
OMICIH MalijalanFaH MeJITEKTep/Ie AOCTYPIIL QMIICTIEH calbICThIpFana (9) apThIK
0O /IbI.

bip eciMIIiKTeH anblHFaH TYHHEKTEPIH calMarbl TAMILBUIATHII Cyapy JICIH
naiananrad MesTekTepe 667 T 001, OYII KBIPTHIHABLIAP APKBUIBI Cyapy
oficiMeH caibIicThipranaa 142 T apThiH OOJIIBI.

JKeIpTHIHABUIAP APKBUTBI Cyapy SIICIMEH CyapFaH MOJITEKTE OYJI KOPCETKIII
525 r 6onabl. JleMek, alblHFaH HOTHKENEP/AiH OapJbIiFbl TAMIIBLUIATHIN Cyapy
OMICIHIH, ASCTYPJIL 9JIICTICH CaJBICTBIPFAH/Ia, KAPTOI OHAIPICIHAE TUIMII SJIIC

CKEHJIITHIH Typa aiirarbl (cypeT 1).

Heri3ri cabak
6umikTiri, cm

Cabak caHbl, paHa

60 E Cabax caubl,
55 W Herisri cabak, naua
OWiKTIr, cm
50
1 2 1 2
a) 2)
HanbipakK caHbl, Xanbipak
AaHa Y3blHAbIFbI, CM

15 35 -

10 - W Kanbipak
i - ?:\?-::T'p,q::;a 30 1 I Y3bIHABIFLI,
¥ . - > m
0 - T 25 T T v

1 2 1 2
6)
Xanbipak Kenemi, Ocimaikreri TYUHEK
mbiH, M2 / 1ra CaHbl, AaHa
an B 15 1
42 - B ® Hanblpay 10 W chMAiKle(i
- . KENEMI, MbIH 5 4 3 — — TYWHER Cambl,
a0 l_— - m2/1ra : AaHa
38 —r—— 0 F¥—7m——
1 2 1 2
r) F)
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0

1000

1

OciMmpaiKTeH anblHFaH
TYMHEKTep canmasbl,
rpamm

o OcimAaixTeH

ANbIHFAH
. . > TylHeHTep

' ' CaNMAThI,
1 2 rpamm

Cyper 1. Karapmnan (1) >xane TaMubiaThin (2) cyapyblH KapTOIl JaKbUIbI

OHIMIHIH KYPBUIBIMBI.

KapTton nakpuibl OMoMaccachblHbIH HHTEHCUBTI TYP/I€ JaMybl OHIMHIH

apTybIHa 9KeJ1. OHIMAUIIT KOPCETKIIIH Tall1ay, TaMILBUIATHII Cyapy 9JIICIH

naiijianianrad TaHantapja eHiMHIH 42,1% apTKaHbIH KepceTTl (kecTe 2).

Kecte 2

Cyapy 9/1iCiHIH KapToNn TYWHEKTEr1 OHIMJIUIITIHE acepi, 11/Ta

OcimaikTepi cyapy dfici Kapron
KarapapanblkTapsl apKbLIbI Cyapy Kyieci (ZocTypil ofic) 202
Tacma Ko1any apKbUTBI TAMIIBLUIATHII Cyapy Ky#eci 287
AMBIPMAIIBLIBIFBI /ra 85

% 42,1
HCPos(11/ra) 9,9

3eprreynepae, SKbIPTHIHIBUIAD OOWBIHINA CYbI

Ki0epy (mocTypii  omic)

naanaHfral TaHanrTapaa (cTagapT) KapTol TyHHekTepiHiH eHiMaurirt 202 m/ra

00JIIbI, al TaMIIBUIATHINT Cyapy OJICIH TalJajaHfaH TaHANTBIH TeKTapblHaH 287
IICHTHEP OHIM aJbIHAbI (CypeT 2).

300
250
200
150

100
50

Kapron eHimpainiri, u/ra

m KapTon edimainiri, u/ra

Cyper 2. Karapnan (1) >kxaHe TaMIIbUIaTHIIN (2) CyapyablH KapToI OHIMIUTITIHE

acepi.
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CoHbIMEH, KapTOIl JaKbUIbIH JOCTYPIIl )KOHE TaMILbUIATHII Cyapy 9JICiH

HaﬁHaHaHBIH CyapraH KE34C, TAaMIIbIJIATBIII Cyapy SI[iCiH HaﬁHaHaHFaH TaHaIllITapAbIH

KOCBIMIIIA 9p TeKTapaaH 85 meHTHep Hemece 42,1% KochIMITa ©HIM aJIbIH/IbI.

«EKiHII HAaHY aTaaFaH KapToIll JaKbUIBIHBIH CAMaIbIK KOPCETKIMTEPIH

aHBIKTay MaHBI3bl MOceeNIepIiH O0ipi. KapTom makblUIbIHBIH canaiblK

KOPCETKIMTEPIH EKIHIII O06J11M/Ie aTalbIll OTKEH dJIICTep OOMBIHINA JKYPIi3iIi.

TangaynsiH HOTHXKENEP Kenecl kecreae OepinreH (kecte 3).

Kecte 3

Cyapy 9iCIHIH KapTON TYWHEKTET1 CarmaJIblK KOPCETKIIMITEPIHE dcepi

Kepcerkimrep

Cyapy axici

Joctypii oxic

Tammbutan cyapy auici

Kypraxk 3aT, % 25,80 25,68
Kamme! xkanT, % 2,28 2,40
Butamun C, mr 13,23 11,72
Kpaxman, % 17,80 17,09

KBIIKbULABIIBIFBI,

%

BHOXUMUATIBIK Tan1ay HOTHXKECT KapTOIl canajiblK KOPCETKIIITEPIHIH Kel

aybITKYybI Oaiikanmazsl. Conaa aa 0osca, cyapy oficTepine OaiiaHbICThI OipiiiamMa

e3reprexi Oaitkanael. Kecrene kepceTuireHien, Kyprak 3aTTapblH MoJIepl cyapy

oicTepiHe OalIaHbICThI KO ayBITKbIFAH JKOK JKOHE JIICTYPJIl 9JIICTICH CyapraH Ke3/e

25,80 %, TaMmbLIaThIN cyapy aaiciHae 25,68 % G6omnabl. JKanmbel KaHT MeJepi

KOPCETKIII OOMBIHIIIA TAMIIIBUIATHITI Cyapy 9MICIHIH OipiiaMma apThIKIIBUIBIFBI

Oatikaiica (2,28 xone 2,40%), Butamun C (13,23 xone 11,72 mMr) MeH kpaxman

Mmemmepini (17,80 u 17,09%) kepiciHiiie ToMeH1eTeH1 OaiiKaabl, anaiaa Oy

TOMEHJIey eneyJi emec (cyper 3)
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B TaMIIBIIATHI Cyapy 9ici

Cypet 3. CeOy oMiCiHIH KapTOIl TYWHEKTErl camayiblK KOpPCETKIIITEepiHEe ocepi.

CoHbIMEH, TaMIIBUIATBHIN Cyapy oJICI KapTolm JaKbUIbl KelOip camaiblk
KOPCETKIIITEPIHIH apTKAHbIH KOPCETE].

ITAUJAJTAHBIIFAH ©JIEBUETTEP TI3IMI

1 Kazakcran PecnyOmmkaceinbiy [pesuaenTi - Enbacet H.O.Hazap6aeBThiH
«KazakcTtan-2050» cTpaTerusachl KaJbllITaCKAaH MEMJIEKETTIH >KaHa CasCH OarbIThI»
atThl Kazakcran xankeiHa XKongaysl. Actana, 14 skenrokcan, KazAknapar.

2 Kazakcran PecnyOnmkacblHIa arpOOHEPKOCINTIK — KEHICHAl  JTaMBITY
xoeHiHgeri 2010 - 2014 xeuigapra apHanFraH — Oarmapiamachkl.  Kazakcran
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FIZYCZNA KULTURA | SPORT

Fizyczna kultura i sport : problemy, badania, propozycje

I'opoauncskuii C.1.
Buwuii oeporcasnuii nasuanvuuil 3axnao Ykpainu
«byrosuncokuii deporcasnuii meouunuu ynieepcumem», M. 4epHisyi

MOTMBALIA Y ®ISUYHIA KYTIbTYPI

®di3u4Ha KyJIbTypa sIBJIsi€ COOOI0 HEBII' €MHY CKJIaJ0BY MPOIIECY BCEOIUHOTO
(opMyBaHHS 3arajibHOI Ta TPOPeCiitHOT KyJIbTypH 0COOUCTOCTI, BIUIUBAE HA
30€epeKEeHHS Ta 3MIITHEHHS 3JI0POB’sl, OpraHizailito Ta 3a0e3ne4eHHs 310pOBOTO
Croco0y >KUTTS, JOTIOMarae y miJBUILIEHHI PIBHA MPaIe3/1aTHOCTI, CTBOPEHHS YMOB
JUI IPOJIOBKEHHSI aKTUBHOT'O TBOPYOI'O JOBIOJIITTS JIFOJAUHHU, a TAKOXK 3POCTaHHS 1
BJIOCKOHAJIEHHS 11 PO3BUTKY Ta BUKOPUCTaHHS HAOYTUX SIKOCTEH B CYCIIJIbHIM,
TPYJOBIM Ta IHIIMX BUJIAX AISUIBHOCTI.

OpHak, HEe3Ba)KarOYM Ha MOYKBABJICHHS IHTEPECY Y BUIIUX HABYATbHUX
3aKiaaax a0 Gpi3uyHoOi KyJabTypH, JOCTITHUKH BIAMIYAIOTH III€ ICTOTHO CJIA0KHIA
IHTEpeC Ta BIICYTHICTh MOTPEOU y CTYACHTIB A0 3aHATh (P13UUHOIO KYJIBTYpPOIO Ta
CTIIOPTOM, 30KpeMa 11€ CTOCYEThCSI CTYICHTIB MEJaroriyHuX BUIUX HaBYAJIbHUX
3aKiaaiB. AJKe 3a CydaCHUMHU BUMOTaMH PUHKY Tparli KBali(iKoBaHUI CIIEIaTiCT
MMOBMHEH MaTH BUCOKHUM PiBEHb HE JUIIe MpodeciitHoi, iHHopMaIliiHOT KyIbTYypH, a i
¢b13u4HO1, 1110 320€3MeYUTh HOT0 MOBHOIIHHY (paXOBY AISIILHICTH B yMOBaX
CYy4aCHOT'O CyCIJIbCTBA.

BiamoBinHo nepen BUKIagadaMu 3 (pi3MYHOTO BUXOBAHHS y By3aX IMOCTAIOTh
JIOCUTDH CKJIA[HI Ta BAXKJIMBI 3aBAaHHS — 3HAWUTHU 3aCO0M Ta MUIAXH I1ABUILIEHHSI
MOTHBaLli y (JOpMYBaHHI CTaBJIEHHS CTYJEHTIB 0 (PI3UYHOI KYJIBTYPH Ta CIIOPTY,
JUT aKTUBHOTO, 3JJ0POBOTO CIIOCOOY Ta CTUIIIO JKUTTH.

[ToTpeba B pyxo0Biii aKTUBHOCTI CTYJICHTIB BUPAXKAETHCS B iX MOTUBAIIIHHUX
BIIHOCHHAX J10 (D13UYHOI KYJIbTYpHU. A SIK CBIIUMTH MPAKTUKA, CTYIEHTCbKA MOJIOJb
HE BIJTUYBA€ CTIMKOTO 1HTEpECY A0 3aHATh (PI3UUHOI0 KyIbTyporo. [IpuunHamu 1150ro

MOXXYTbh OyTH HEaJIeKBAaTHICTh (DI3UYHUX HABAHTAXKEHb (PI3MUHUM MOKIIUBOCTAM
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CTYICHTIB, HE3aI0BIJIbHICTh METOAMKOIO MPOBEACHHS 3aHATH IPOTrPAMHOTO 3MICTY,
OpraHi3alli€lo HaB4aJbHOIO MPOIIECY Ta BIJICYTHICTIO TEOPETUIHUX 3HAHD 3 (DI3UYHOT
KyJbTYpPH.

OTxe, MOTHUBALIIEIO € — 1€ CYKYITHICTh PYIIIHHUX CHJI, IO CTIOHYKalOTh
JIIOJIUHY JI0 IIJIECIIPSMOBAHOI AIsUTRHOCTI. A BCs MOoTHBalliiHa chepa GopMyeThes 3a
JIOTIOMOT OO0 BipH, 17€aJTiB, IIHHOCTEH, MOTPeO, MOTUBIB, LIJICH, IHTEPECIB, 171eH TOIIIO.
Heo0xiaHo0, po3yMit0un TUIOJIOT1I0 OCOOUCTOCTI, CPOPMYBATH MOTHBAIIIITHO-
I[IHHICHE CTaBJIEHHS /10 CBOTO PO3BUTKY Yy CTyAeHTIB. [1]06 ocobucTicTs oninuma
BYXJIMBICTh Y JII€B1 aKTUBHOCTI, MOTPi0OHA BIaCHA BIIEBHEHICTh Y OCOOUCTICHIM
BaYKJIMBOCTI.

HayxkoBiii 1oBenu, 10 MOTHUBAIIIIO Y CTYJEHTIB A0 (PI3UYHOI ISUIBHOCTI
00YMOBJIIOETHCSL BHYTPIIIHIMH Ta 30BHINIHIMU (haKTOpaMU: 30BHIIIHIMU — HAasABHICTIO
MarepianbHOi 0a3u, BHYTPIIIHIMU — IICUXOEMOIITHUMU Ta (1310J0TTYHUMU
1HIMBIAYaJlbHUMHU OCOOJIMBOCTSIMU, 110 BIUTMBAIOThH HA JIOTIYHE i €MOIIIHO
OCMHUCJICHE PUIHATTS CTYyI€HTaMU PillIeHb 11100 caMopo3BUTKY. Kpim Toro, koxxeH
CTYJIEHT Ma€ CBO1 IHAMBIyalIbHI MOTUBH, IO CIIOHYKAIOTh MO0 3aiiMaTUCs
(13UYHOIO KYJIBTYPOIO.

VY mpolieci CTUMYITIOBaHHS CTYACHTIB JI0 3aHATh BXKJIMBY POJIb BIAITpae
CaMOCTIMHICTB SIK CBIIOME MOTUBYBAHHS [I1{, iX OOIPYHTOBaHICTh. PO3BUTKY
CaMOCTIIHOCTI CTyICHTa CIPUAIOTh OCTYNOBE 301IbIIEHHS 00CATY CaMOCTIMHHUX
3aBJlaHb Ta iX ypI3HOMAaHITHEHHS, IIO€JHAHHS TBOPUYOi POOOTH 3 PyXOBOO
akTuBHICTIO. HE0OX11HO MaKCMMaIbHO YPI3HOMAHITHUTH 3aHATTS 3 (PI3UYHOTO
BHUXOBAHHSI, YBEJICHHAM B [IPOrpaMy BUIIMX HaBYAJbHUX 3aKJIAJIB IPOBUX 200
KOHKYPEHTHUX METO/I1B, HETPaAULIIHIX BU1B (P13UYHOI KYJIbTYpH, IO JAIOTh 3MOTY
B Ipotieci (p13UYHOT AiSUIBHOCTI KOKHOMY CTYAEHTOBI peajli3yBaTH BJIaCHI PyXOBI
noTpeOu. BaxxmBoro 3HaueHHs1 Ha0yBa€ MPOIEC TOHECEHHS JI0 CTYACHTIB
iH(popMarrii, HeoOX1JHUX BIZIOMOCTEHN PO B3aEMO3B’ 130K 3aHATTS (HI3UIHUM
BUXOBAHHSM 3 TOJIOBHHUMH 00’ €KTaMU MIKJIYBaHHS MPO (PI3MUHUN CTaH, IIIHHOCTI
3I0pOBOIO CIIOCOOY KUTTS.

HeoOxiaHo copMyBaTH y CTYAEHTCHKOI MOJIOA1 Oa)kaHHs, TOOTO
BMOTHBYBATH ii 3aliMaTUCh (DI3UYHOIO KYJIBTYPOIO MPOTATOM YChOTO KHUTTSI, CIIPUSATH
YCBIOMJICHHIO 3HaYyIIOCTI (h13UYHOTO 340pOB’°s. BaxnuBo, 1100 He jiuilie BUKIa1ay
1 CTYJIEHT, a 1 BUIIIA IIKOJIa 3arajioM OyJIu 3alliKaBJieH1 y MiIBUILIEHH] (PI3UYHOTO

PO3BUTKY SIK OCHOBHOTO KOMIIOHEHTA 3JI0POB’ Sl MOJIOJIOTO MOKOJIiHHS. ToMy, K0
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JMBUTHCH HA CBIT OYMMa CTYJEHTCHKOI MOJIO/II 1 HTH B OJIMH KPOK 3 PO3BUTKOM

CYCHiHBCTBa, TO IMIBUIIIC JOCATHCMO OaxaHoro PE3yIIbTaTy.
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Ioparimosa JI.C.
Buwuii 0deporcasnuil naguanvhuli 3ak1a0 Ykpainu
«byrosuncokuii deporcasnuii meouunuu ynigepcumemy», M. 4epHisyi

BMNJIUB ®I3NYHOI KYJNIbTYPU HA AKICTb 30OPOB'A CTYOQEHTIB

B cyuacHux ymMoBax BceOIUHMI 1 TapMOHIMHUN PO3BUTOK MOJIOJIO1 JIFOJIUHU €
HE TIIbKM OaKaHUM, a 1 )KUTTEBO HEOOX1THUM. D13UYHMM rapT € HEB1JI'€EMHOIO
CKJIAJIOBOIO TAPMOHINHOTO PO3BUTKY MOJIOIOI JIFOIUHH, 1110 €, B CBOIO YEPTYy,
3aMOpyKO0 MallOyTHHOTO JIEP>KABH.

VYkpaini notpiOHi Gi3UuyHO MiI[HI, BIEBHEHI B CO01 JIFOAM, K1 HE OOATHCS

TpyAHOIIB. P13H1 BUJIU JIFOJICHKOI JISJTBHOCTI BUMAraroTh 3/I0POB'S.

OnHak 3 KO)KHHM POKOM 3pPOCTa€ KUIbKICTh MOJIO/I, sIKa Ma€ YuMalt
poOJIeMH 31 3I0pOB’SIM, Y 0ararb0X CTYJEHTIB IMPOSBIIAIOTHCS IMTOYATKOBI CTaail
3aXBOPIOBaHb. 3 KOKHUM KypPCOM IIeH MOKa3HUK T1IbKH MOTIPIITY€ETHCS, BIIMOBIIHO

30UTbIIY€ThCS KUIBKICTh KAHAUAATIB 10 CHEL1aIbHOI MEIUYHOT TPYIIH.

Bces cknaanicTh mpo06iieMu 3HaXOUTh CBOE BIIOOpPaXKEHHS Y pe3ysibTaTax
0aratboX COIIATBHUX JOCTIKEeHb TaHo1 poosiemu. CrieriaiicTi BIIBEPTO
3a3Ha4yaroTh, 0 MOJIOJb NIEPEBAKHO HE MAa€ HEOOX1HUX 3HAHB Ta )KUTTEBOTO
JOCBITY, sIK1 O J1aimu 3Mory 30epiraTv CBOK 0COOUCTICTh, CBOEYACHO 3aCBOIOBATH
ONTUMAaJIbHI HOPMU KUTTS, 3aCHOBAHI Ha PO3YMiHH1 3/I0POB’S K HAUOUIBIIOT
0COOMCTOT ¥ CyCHUIBHOI IIIHHOCTI.

Tomy 3aHATTS (P13UUHOIO KYJBTYPOIO 1 CIIOPTOM BKE€ HE € camoLlLI0. BoHu
CTalOTh PYLIAHOIO CUJIOK KUTTEBOT aKTUBHOCTI, YMOBOIO 1 HEBIJI'€MHOIO YaCTHHOIO
MMOBHOITIHHOTO >XUTTs. Hamii nepskaBi moTpiOHi i3UUHO MIITHI, BIIEBHEH] B CO01
JOJTU, SIKI HE 0OSThCS TPYAHOIIIB. Pi3HI BUAM MISJIHOCTI BUMAaraloTh 3I0POB's.
Hemae (i3u4yHOi TpEHOBAHOCTI, HEMAE 1 MOBHOLIHHOTO IpaiiBHUKa. [JocBig HaOyTui
HAyKOBIISIMH POKaMH MTEPEKOHIMBO JIOBOANTD, IO CTYACHTH, SIKI aKTHBHO
3aiiMaroThCs (PI3KYJIBTYPOIO 1 CIIOPTOM, TTOBHICTIO 3aCBOIOIOTh HaBYAJIbHY MPOTrpamy,
YCHINTHO CKJIAJIal0Th 3aT1KOBO-EK3aMeHaIliiHI cecii, JOCITalTh 100pUX pPe3yIbTaTiB

B HAyKOBO-AOCHIIHIA POOOTI.
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ToMy € Bkpaii BaXJIMBUM 3aBAaHHS YKPIIUIEHHS 3/I0pOB’s uepe3 Gpi3uyHi
BIIPABU, 3aHSTTS CIIOPTOM Ta rapTyBaHHs opradizmy. di3nyH1 BlipaBU BILUIMBAIOTH HE
TUILKY HA TOM YM 1HIIKUNA OpTraH, a il Ha BECh OPTraHi3M Y IJIOMY Yepe3 OCHOBHUMN
MyCKOBHI MeXaHi3M — HEpBOBY cucteMy. Och YOMY HaBiTh IPU HEBEJIHKUX
(GI3UYHIX HABAHTAKEHHSX (XOIIHHS, IPUCITAHHS TOIIO) MU OJIpa3y K 00'€KTHUBHO
BiIMi4aeMO 3MiHM (YHKIIIM MaiyKe BCIX OpraHiB Ta CUCTEM opraHizMy. Tak,
MOTJIUOIIOETHCS ¥ MPUCKOPIOETHCS TUXaHHS, TPUCKOPIOETHCS MYJIbC, 3MIHIOETHCS
apTepialbHUN THCK, aKTUBI3YEThCS (DYHKIIIS MUTYHKOBO-KHIIIKOBOT'O TPAKTY, MEUIHKU
Ta HUPOK.

Crij 3ayBaXkuTH 1 Ha T€, 10 (h13MYHE BUXOBAHHS CIIpHUsie (HOPMYBaHHIO
N0alIMBOrO CTABJIEHHS /10 BIACHOTO 370POB s, OTPUMaHHIO (13UYHOI KOHIUIIII,
KOMILJIEKCHO PO3BUBAE (D13UYHI Ta MCUXIYHI IKOCTI, CIIPUSIE€ aKTUBHOMY 1 TBOPUOMY
BUKOPHCTaHHIO 3ac001B (P13MUHOI KyJIbTYPH B OpraHizailii Ta 311iiCHEHH1
podeciiiHOi OCBITH, BILIUBAE HA CTUJIb )KUTTSI OCOOUCTOCTI.

lle ennHa HaBYaJIbHA TUCIUILIIHA, SIKa BUUThH CTYJICHTIB 30epiratu ta
3MII[HIOBATH CBOE 3/10POB’ 4, IMIJIBUILYBATH PiBEHb (DI3UYHOI MM1ITOTOBIEHOCTI,
PO3BUBATH 1 YAOCKOHAIIOBATH )KUTTEBO BAXKIIUBI (PI3UYHI SAKOCTI Ta PyXOBI Jii.

[Ipotiec pizuyHOTO BUXOBaHHS y BY31 OyB TpaJMIIiitHO MOOYJOBAHO TAKUM
YUHOM, 100 CKepyBaTH CTYICHTIB Ha OBOJIOJIIHHS PI3HUMHU PYXOBHUMH JISIMH, 1X
MPaBUILHOMY BUKOHAHHIO ISl KEPYBAHHAM (13MYHUM PO3BUTKOM. BiACyTHICTB
CIIPSIMOBAHOCTI JI0 aKTUBHOT'O OBOJIOAIHHS PYXOBHUM JisIM, ITiABUIIICHHIM
MCUXO0(I3UYHUX KOHIMIIIHN MOB SI3aHO 3 IEPEBAKEHHSIM MIPEIMETHO OPIEHTOBAHOTO
HaBYaHHS.

B npeamMeTHO OpieHTOBaHOMY HaBYaHHI B Mpolieci (pi3MUHOIO BUXOBAHHS
HEJOCTaTHBO YPAXOBYETHCSI OCOOUCTUI PO3BUTOK, PArHEHHS CTYJIEHTA J10 YCIIXY,
TBOPYOCTI, CAMOCTIMHOCTI 1 1HIIIIATUBHOT'O BUKOHAHHS 3aBJaHHS Ha 3aHATTI. B
TaKOMY HaIpsIMKy HaBYaHHS HaTUCK pOOUTHCS OUIbII HA (OPMYBaHHS 1 Ha
BIPOBAKEHHS KPi3b 0araTopazoBi MOBTOPEHHS PyXOBUX JiH.

Opnak 1151 GopMyBaHHS Y CTYACHTIB MOTUBALIMHUX MOTPEO 10 pyXOBOi
aKTUBHOCTI, 3aHATTS CIIOPTOM TpeOa aKIIEHTYBaTHCh Ha JUJIAKTUYHUX TEXHOJIOTISIX Y
pycii 0COOMCTO OpiEHTOBAHOTO Tiaxoay. OpraHizallis HAaB4YaHHS Ha OCHOB1 0COOMCTO
OpIEHTOBAHOTO MIAXOYy O3HAYAE, 1110 yC1 METOAUYHI PIIIEHHS BUKJIa1a4ya, HalpUKIal

oprasizairisi ya0oBOro mMarepiainy, BAKOPUCTaHHS 3ac001B (hI3MYHHX BIPaAB, MOBUHHI
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NEPENOMIIATHCS KPi3b MPU3MY OCOOMCTOCTI CTYAEHTA, HOro MoTped, MOTHUBIB,

JIOCBITY, 3/1IOHOCTEH, IHTEJIEKTY Ta 1HIITUX 0COOMCTO — MCUXOJOTTYHUX OCOOMCTOCTEH.

Tomy, npencraBHUKaM Jep>KaBHOI BIIa Iy Y KpaiHu HEOOX1THO OiIbIIE yBaru
OPUILISATH MUTAHHAM (13MUHOTO BUXOBaHHS, (PI3UYHOI KYJIBTYPH 1 CIIOPTY,
PO3MIIAAAI0UN X K HAHO1IBIIT €EKOHOMIYHO BUT1THUM 1 €()eKTUBHHM IIISIX
podiIaKTHUKN 3aXBOPIOBAaHb, 3MIITHEHHS TeHO(OHTY, MiABUILICHHS TOTCHIIATY
TPYIOBUX PECYpPCiB, ICUX0(]I3UIHOTO 370POB's, 3pOCTaHHS T0OPOOYTY HACEICHHS 1

BUPIIICHHS 1HIINX COLIATBHUX MPOOIIEM.
Buxopucrana miteparypa
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FIZYKA
Optyka

I'nymenko M.O., crynent, MypaBbéB A.B., K.T.H.
Hayuonanvnoi mexuuueckuu ynusepcumem Ykpaunwi
«Kuesckuti nonumexuuueckuti uncmumym umenu Meopsa Cuxopcrkozoy, Ykpauna

COBPEMEHHbIA METOO AHANU3A U OETEKTUPOBAHUA ObIMA

Berymiienune. OiHOM U3 TJIaBHBIX IPOOJIEM, IPUBOASAIIMX HA CETOJHAIIHUN
JI€Hb K HECUACTHBIM CIIy4asiM, SIBJIIETCS TIOXKap U CBOEBPEMEHHOE €ro OOHapYKEHUE.
IToxap — HEKOHTPOJIMPYEMOE TOPEHUE B HENIOJIOKEHHOM MECTE, Pa3BUBAIOLIECECS BO

BPEMEHHU U IPOCTPAHCTBE.

Ecnu o6patutbes k ctatuctuke, ¢ Hayana 2020 roga Ha noxapax B YKpauHe
noru6o 133 yenoBeka u 99 yenoBek MocTpaain, kak coodurmia ['ocymapcTBeHHas
City0a 1Mo Ype3BbIYaHBIM CUTYaIUsM. boJiee MOI0BUHBI CIyYaeB MPOU3O0IILIN
MMEHHO B TOMEIIEHUAX IPak/IaH, KOTOPbIE HECBOCBPEMEHHO OOHAPY UK TTOXKApP U

HC YCIIC/IN ITPCAOTBPATUTL €T0 PACIIPOCTPAHCHHUC.

MartepuaJjbl ucciaeaoBanus. Celiuac mpuOOpHI IS IETCKTUPOBAHMS AbIMa
pa3aEsAIOT HA JIBE KATETOPHUU: TOUYECUHBIE U TUHEUHBIE JETEKTOPHI. Y KXKI0N U3 HUX,
KOHEYHO, €CTh CBOY MPEUMYIIECTBA U HENOCTATKU. JINHEWHBIE 1E€TEKTOPHI
WCTIONB3YIOTCS JJIsl AETEKTUPOBAHUS JIbIMa HA OY€HB OOJIBIIUX TIJIOMIA/ISIX, OCHOBHBIM
MHHYCOM KOTOPBIX SIBJISIETCS CIIOKHOCTh MOHTa)Ka CUCTEMBbI, TAKXKe I UX pabOThI
HE00X0MMO 00eCTIeUnTh CTallMOHAPHOE MUTAHKE. TOoUeUHBIE IETEKTOPHI OoJiee
KOMITAKTHBI U MEHEE KANPU3HbI K PA3MENICHUIO U MO3UIIMOHUPOBAHUIO B
MPOCTPAHCTBE, MOITOMY UX MCIOJB3YIOT rOpa3io yaille JUHEHHbIX. C yueToMm
BBIIIIECKA3aHHOTO Jlajiee B paboTe OyAyT pacCMaTPUBATHCS UCKIIIOUUTEITHLHO

TOYCYHBIC ACTCKTOPLI AbIMA.

O,Z[HaKO, AAKE TOYCUHBIC JCTCKTOPLI AbIMa HE JTMIICHBI HEJOCTATKOB,
OCHOBHBIM M3 KOTOPBIX SABJISAACTCSA OobIIas BOCIIPUUMYHNBOCTD K IIbLIX, BJArc u
pa3jIn4YHbIM BUAaM JbIMa, TO €CTh JaAHHBIC YCTpOﬁCTBa MOT'YT UMCTb JIOKHBIC

Cpa6aTI>IBaHI/I$I IIpu MOBBIILICHHON BJIQY)KHOCTH Y HAJIMUMU MBIJIN B BO3AYyXC, 4TO
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00yCIaBIMBaET BO3MOKHOCTh BOSHUKHOBEHHUS CYIIECTBEHHBIX TPYIHOCTEH MPHU MX
ucnoJib3oBaHuu. Kak mokaspiBaeT cTaTUCTHKA, IpuMepHO 43% cpabaTbiBaHMiA

ACTCKTOPOB ABJIAIOTCA OIIMOOYHBIMU.

CoBpeMeHHbIE TOUEUHBIC JETEKTOPHI UMEIOT 00JIEE CIIOKHBIN ATOPUTM
JETEKTUPOBAHUS JbIMA Ha OCHOBE JIBYXBOJIHOBOW TEXHOJIOTHUHU IO CPABHEHUIO C
yCTapeBIIUMH aHAJIOTaMH, paOOTAIOIIMMH TOJIBKO B OJTHOM JWana3oHe JJIMH BOJIH
ONTUYECKOTO crekTpa [1].

AHaJau3 BUAOB AbIiMa. Jj1sg Oosiee HIMPOKOro MOHMMAaHUS Mpoiiecca
JETEKTUPOBAHUS JbIMA HY>KHO IMPOBECTU aHAIN3 CAMOTO SIBJICHUS, €r0
Pa3HOBUIHOCTEN U Pa3IMUUi MEXK1y HUMH. [[pIM — €CTECTBEHHOE SIBJICHHE,
YCTOMYMBAs IUCIIEPCHAsI CUCTEMA, COCTOSINAS U3 MEJIKUX TBEPABIX YACTHIIL,
B3BECILICHHBIX B BO3/[yX€ WU B IpyTrux razax. OH Takxke SBJISCTCS TUITUYHBIM
aspo301eM ¢ pasmepamu dactur oT 107 g0 10 m. B otmmaue ot Gonee
rpyOOIMCIIEPCHOM CUCTEMBI — MBLIH, IbIM HE OCEIAeT MOJI ACHCTBUEM CHUJIbI 36MHOTO
MPUTSHKEHUS. ETO 4aCTUIIBI TAaK)KE€ MOTYT CIIYKHUTh SIpaMH KOHIAEHCALUH
aTMoc(epHOl BJIary, B pe3yJbTaTe yero BO3HUKaeT TyMaH. B Tabiuiie 1 npuBeneHsb

HEKOTOPBIE MAPaMETPhI JIbIMa IIPU PA3IMYHBIX MaTEpUaliax ropeHus [2].

Tabnuna 1. [Tapametpsl 1biMa, 00pa30BaHHOTO TOPEHUEM PA3TMUHBIX MATEPUATIOB

TB2 TB4 TB5 TB3 TB1
[TapameTpsl
['openne Tnenue
YacTHLL Tnenue ['openne ['openne
bIMa JIPEBECHUHBI | MEHOMOJUypeTaHa H- HJTOTROBBIX nepeBa
A rernra’a ITHYPOB
Pasmep D, | 45 0,2 0,18 0,15 0,1
MKM
Suepria P, ) 5 30 150 32 56
kBT

OcHoBHBIE cBOMCTBA AbIMA. [Ipexae yueM roBOpUTh 0 BO3MOKHOCTH
oOHapy>KeHHUsI IbIMa, CHavajaa MMEET CMBICI TPOAHATTU3UPOBATH OCHOBHBIE €TI0
CBOMCTBA:

JIbIM, KaK OMacHBIN (hakTop Moxapa, OUeHb TPYAHO OTJIUYUTH OT APYTUX
a’po30Jeil (MbUTh, TYMaH, OBITOBBIE M MPOMBIIIIJIEHHBIE a3PO30JIU U T. [I.), TOTOMY

9TO OH CaM ABJICTCA OAHUM U3 HHUX,
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Pa3JINIHBIC MATCPHAJIBI ITPHU TOPCHUUN BBIACIIAIOT AbIM C OIIPCACIICHHBIMU

CBOMCTBaMH U ImapaMeCTpamMu,

Ha HA4aJIbHOM 3Talle Pa3BUTHS MT0XKAapa HAa CBOKMCTBA JIbIMa OYE€Hb CHJIBHO
BIIUSIIOT TTApaMETPhI OKPYKAIOUIEH Cpeibl (TeMrepaTypa U BIIa)KHOCTh B IOMEIICHUH,

HOTOKH BO3JyXa M T. 11.);

B IIPOLECCC Ppa3BUTHUA U PACIIPOCTPAHCHUA ITOKapa AbIM MCHACT CBOU

¢buznueckre CBOMCTBA;

IIpH NMICPCMCIICHUN U YAAJICHUU OT OYara BO3ropaHusA AbIM MOI[I/I(bHHI/IpyeTCSI

KaK 110 KOHOCHTPAalIWH, TaK U I10 pa3sMepam U (bOpMC CBOHUX YaCTHII.

HpI/I‘-II/IH OIMMCAHHBIX SIBJICHUN HECKOJIBKO. Bo-nemex, 9TO HGYCTOﬁ‘lPIBOCTB )51
W3MEHUYHMBBIN XapaKTCp CaMOoro AbiMa, Kak OJHOI'O U3 BUJIOB aaposoneﬁ. BO-BTOpLIX,
9TO UIBMCHYHBOCTDb CaMOI'0 IIOKapa, BO3ZHUKAIOIICTO, HAITIPUMCEP, OT HEOOJIBIIIOTO
TJICHUA OAHOT'O BCHICCTBA M IICPCXOAAMICTO B IIMPOKOC TOPCHUC PA3JINIHBIX BU0B

MaTCpraJIOB U ITPCIAMCTOB.

[IepBbIM BBIBO/IOM MTPOBEJICHHOIO aHAIN3A SABJISIETCSI HEOOXOIMMOCTh
HAJIMYKS y IETEKTOPOB PAaBHOMEPHOM YYBCTBUTEIBHOCTH KO BCEM BO3MOKHBIM
pasmepaM 4acTHIl JbIMa TPU MUHUMAaJIbHOW 4yBCTBUTEIBLHOCTH K JIFOOBIM IPYTHX
YaCTHUIL[aM, KOTOPBIE HE SIBJSIFOTCS MIPOAYKTAMU FOPEHUs. BTOPBIM BBIBOAOM SIBJISIETCS
TO, YTO Ha HAYAJIBHOM 3Talle BO3TOPaHMs y YaCTHUI] IbIMA OY€Hb MAJIO SHEPTHUU IS
MIPEOI0JIEHUS] IPEMATCTBUM Ha IYTH K 30HE JETEKTUPOBaHUA U u3MepeHus. bes yuera
ATUX JBYX NPUHIHUIIHAIBLHO BaXKHBIX MOMEHTOB TOBOPUTH O JIETEKTUPOBAHUM JIbIMA

HEBO3MOXKHO.

/IBYXBOJIHOBAaSl TEXHOJIOTUS 1eTEKTUPOBAHUS AbIMA. C LIENbIO CHUKEHUS
HEPAaBHOMEPHOCTH UYBCTBUTEIHLHOCTH K BUIAM JbIMa, KOTOPHIE BBIJCSIOTCS TIPU
TOPEHUH PA3JTUYHBIX MAaTEPHUAJIOB, & B CBOIO OUEPE/Ib U JJIsI pA3JIMYHBIX TECTOBBIX
MOXKapoB, MHKEHEPHI UAYT pa3HbIMU NMyTaMH. PaboTel B 00nactu
COBEPIIECHCTBOBAHUS MPOMBIIICHHBIX U3MEPUTENCH KOHIIEHTPALIUH YaCTHI] U
KOJUJIOMIHBIX PACTBOPOB HE MOTJIA HE CKA3aThCs HA PA3BUTUU TEXHOJIOTHUU ONTHUKO-
AJIEKTPOHHBIX JBIMOBBIX MOKAPHBIX U3BELIATENCH. bblIn co31anbl Kamephl AbIMa,
KOTOpBI€ paOOTaIOT HE HAa OJTHOM JJIMHE BOJIHBI, a4 Ha IBYX y4acTKaX ONMTUYECKOTO

CIEKTpa OJTHOBpEMEHHO. DTy TexHosoruto HazBamu Dual Optical Detecto. Bee
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KaMephl ICTeKTUPOBAHMS JIbIMa, co3faHHbIe 1o TexHonoruu Dual Optical Detecto,

Pa3andarOTCA TOJBKO PACIIOJIOKCHHUCM IIPUCMHHKA U IBYX HBquaTeHeﬁ.

B ueM xe 3akimrodaercs CyTh ABYXBOJTHOBOM TexHOJIOTHH. PazpaboTumku

O6H3py>KI/IJ'II/I HCPABHOMCPHBIC U3MCHCHHNA HHTCHCUBHOCTH PACCCAHUS IJIsI KPACHOT'O

U CUHETO0 u3iydaresnei B obsactu pazmepon yactull 1,0 Mkm. Takum oOpazom,

IMPUIIJIN K BBIBOAY, YTO KOI'Ild HHTCHCUBHOCTD B 30HC IIPAMOI'0 paCCCAHUA CUHCTO

IBCTA IICPCCTACT NMPCBLIIIATE MHTCHCHUBHOCTb PACCCUBAHMNA U3IIYUCHHA KPACHOI'O

1[BETa B pailoHe "YacTull ¢ pazMepamu nopsaaka 1,0 Mkm (puc. 1), To MOKHO MPUHSITH

penieHre 00 0OHapyKEHUH YacTHII, KOTOPbIE HE SIBISIFOTCS MPOIYKTaMU TOPEHUS.

O6a uznyuarens
pa3MeIarTcs MPaKTHYECKU B
HETOCPECTBEHHOM OJIM30CTH
JpYT OT ApyTa U IS UX
pazinueHus paboTaroT
rnooyepeaHo. B noxxapHsix
cupenax EVC-DP
HCIIONIB3YETCS cXeMa
pa3sMeneHns u3ayJaTesie u
MIPUEMHUKA C BEPTUKATBHBIM

CMEIICHUEM MEXIY

MHTEHCUMBHOCTE

‘ OTpaKeHNA

30Ha NpUHATUA

Pc=1,4PK

—

pelleHns
T TN3 TS TN4 TN2 -
Pasmep
yacTul

ONTHUYECKUMU OCSIMU crcTeMbl 30°. ITO MO3BOJIIET ¢ MUHUMAJIbHBIMU TabapuTaMu

YCTPOMCTBA JETEKTUPOBATH JbIM C HEOOJBIIUM MPOLIEHTOM JIOKHBIX CpadaThIBaHUIM

3]

Bp100p KOHCTPYKIMH KOPIYyCa ALIMOBBIX A1eTeKTOPOB. [

ACTCKTHUPOBAHUA IbIMa HGO6XOI[I/IMO, YTOOBI BCE ONTHYECKHUE IICMEHTHI

pacnojiarajiuCb B TaK Ha3bIBACMOM KaMepe AbIMa, A€ IpOBOAUTCA aHAJIN3 BO3yXa.

KoHcTpykTuBHbIE (POPMBI KOPITYCa U ONTHYECKOM CUCTEMBI BIUSIOT Ha

YyBCTBUTEIBHOCTh TaKOro ycTpoiicTBa. C 0JTHON CTOPOHBI PeUb UIIET O

MWUHHMMA3AIUHU a3POJUHAMHUYICCKOT0 COIIPOTHUBIICHUA BO3JYIIHBIM ITOTOKAaM, C

I[perI;'I, 0 TOM, 4YTO B USMCPUTCIIbHYIO 30HY JIOJI’KHA ITIOIIACTh OoJIbIIIast YacTh

IMPOXOAHOI'0 KOHBCKIIMOHHOI'O ITOTOKAa CMECHU BO3AYyXa MU JbIMaA. B xauecTBe

OCHOBHBIX yCJ]OBI/Iﬁ HOPMAJIBHOT'O (1)YHKL[I/IOHI/IpOBaHI/I$[ KaMCp AbIMa BBIACIIAIOT

LIECTh IJIaBHBIX CBOMCTB KOHCTPYKTHBHOI'O MCITOJIHCHUS:
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¢dopma KopIryca He JOHKHA 00J1aAaTh BHICOKMMH a3pOJMHAMHUYECKUMHU
CBOMCTBaMU,;

pacroJoKeHNE BXOAHBIX OTBEPCTUH JOKHO 00€CTIeYnBaTh JOCTYII AbIMA KaKk
JUIS TOPU30HTANIBHBIX, TaK U JUISI BEpTUKAIBHBIX IOTOKOB,

BXOJIHbIE OTBEPCTHUSA B INIACTUKOBOM KOPITYCE JIOJKHBI UMETh KaK MOKHO
00JIbIIIKE pa3MeEpHI;

3alllUTHAs CETKA JIOJDKHA UMETh aHTUCTATUYECKHE CBOMCTBA C 00513aTENIbHBIM
«3a3eMJICHUEM;

IUTS IBUOKCHUSI IbIMA Yepe3 YyBCTBUTEIbHYIO 30HY KOHCTPYKITUS U3BELIaTeNs
JOJDKHA CO37/aBaTh MUHUMYM BEPTUKAJIbHBIX IEPEMEILCHHI;

OCHOBHBIE MTOTOKH JBUKCHHUSI IbIMa BHYTPH W3BEIIATENS TOJKHBI TPOXOIUTh
Yyepe3 YyBCTBUTEIHHYIO 30HY.

VY KOro-To MOXET BO3HUKHYTh BOIPOC: KaK a3pOJUHAMHKA KOHCTPYKIIUH
BIIMSIET HA SHEPTETHKY M3Bemarens apiMa? OTBET OTHO3HAYECH: CYIIECTBEHHO U
HETMOCPEACTBEHHO [4-6].

BoiBoabl. CBOEBpEMEHHOE OOHAPYKEHNE OYara BO3rOpaHus sIBJISIETCS
IJIABHOM 3a/1a4yel MPOTUBOAEUCTBUSA MokapaM. COBEPIICHCTBOBAHUE TEXHOJIOTHM
JETEKTOPOB JIbIMA MO3BOJISIET 3HAYUTEIIEHO CHU3UTH KOJTMYECTBO HECUACTHBIX
CJIy4aeB, BEI3BAHHBIX ATHUM O€ICTBHEM.

CoBpeMeHHbIE TaTYMKH JIbIMa, OCHOBaHHbIE Ha TexHosoruu Dual Optical
Detecto, MOTYyT 00ecTieYuTh HE TOJIBKO BBICOKYIO BEPOSITHOCTh OOHAPYKEHUS
BO3TOpaHUs, HO M aHaJIM3 COCTaBa JbIMa C IEIBI0 OMPECIICHHUS €r0 THIA IS
3¢ (HEeKTUBHOTO MPEIOTBPALCHHS paCIIPOCTPaHEHUs OTHS. JIByXBOJHOBAs KOHIIETILINS
paboThI AETEKTOpa JIbIMa B COUETaHUU C MPABUIBLHON KOHCTPYKIMEH KaMepbl
JaTYMKA TTO3BOJIUT 00CCIICUUTh HAJIEKHOE OOHApY)eHHEe 00J1acTel BO3ropaHus Ha
OCHOBE 3aBHCHMOCTH WHTEHCUBHOCTH PACCESHUS PA3IMUHBIX JAJIUH BOJIH CBETA OT
pa3Mepa 4acTHII bIMA.

JlanpHele HayuyHble UCCIeI0BaHUS B 3TOM HalpaBJICHUH MTO3BOJIAT HE
TOJIBKO YCOBEPIIIEHCTBOBATh METOBI ICTEKTUPOBAHUS TbIMA, HO U CHU3UTH
ce0eCTOMMOCTb TAKOT0 000PYI0BaHus, YTO OyIeT ClIOCOOCTBOBATH €T0 IIUPOKOMY

pacrpoCTpaHEHUIO.
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MEDYCYNA

Kliniczna medycyna

Parosa.H.H., Motops E.b., Cutano C.I'.
ITHEBMOILIMCTO3

ITHeBMOLMCTO3 - TPOTO30MHOE 3a00JIeBaHKE, 00YCIOBICHHOE
Pneumocystis carinii, koTopas sIBJIS€TCS OJHON U3 CaMbIX YaCThIX MTPHYNH
Pa3BUTHS MTHEBMOHUH Yy JIUI] C OCIA0JIECHHBIM UMMYHUTETOM. D THOJIOT U1,
Boszoyaurens - Pneumocystis carinii OTHOCHTCS K THITY MIPOCTEHIINX, KJIACC
Haplospora. MecTom ecTeCTBEHHOTO OOMTaHHS B HOPMAJIBHBIX YCIIOBHUAX
ABIISAIOTCA Jerkue. JKu3HEeHHbIN LUK HOCTPOEH TaKuM 00pa3oM, 4To B
ANbBEOJIIPHON TKaHU MO>KHO OOHAPY>KUTh 2 OCHOBHBIE (DOPMBI 3TOTO
MUKpPOOpPraHU3Ma: MEJIKUE OJTHOSAEpHbIE TPO(]O30UTHI (1-5 MKM) 1
pa3MHOKaroIuecss OMHapHBIM AesieHueM HUCThI (10 MKM), UIMEIOIIHE TOJICTYIO
CTEHKY U cojiepkaiue oT 2 A0 8 kiIeTok (1-2 MKM), Ha3bIBAIOIIUXCS
cnopo3outamu. Korja 3penas mucra pa3pblBaercsi, ClIOPO30UTHI 100
MPOJIOJDKAIOT LIMKJ PAa3BUTHUS B aJIbBEOJIAX, IPEBPAILASACH B TPOPO30UT, MO0
BBIXOJIIT BO BHELIHIOIO Cpey (C KamnelbKaMu CIU3U MIPH Kalllie) U, B Cllydae
OOpeTeHnsl HOBOT'O X035IMHAa, TAaK)Ke BKIIIOYAIOTCS] B CBOM LIMKJI pa3BUTHs. B
OKpAILIEHHBIX TUCTOJOTUYECKUX MpernapaTax ONpeAessioTcs OObIYHO JIUIIb
MHOTOSIIEPHBIE LUCTHL. IMUAEMHUOJI0TUs. [[HEBMOLMCTHI HIMPOKO
pacnpoCTpaHEHBI Y JIFOJIEN U KUBOTHBIX. [lepenaroTcs BO3IyIIHO-KaIeIbHbIM
nyreM. M3BectHo, uto OT 1 10 10% 310pOBBIX JIO/IEH SBIISIIOTCS HOCUTEISIMU
nHeBMouucT. KinmHuueckne mpu3Haky MHEBMOLMCTO3a HAOMI0JAI0TCS JIUIb Y
OCJIa0JICHHBIX JIETeH U Y UMMYHOKOMITPOMETHUPOBAHHBIX JIUIT (OOJIBHBIC
CIIM /oM, a Takke NanueHThl, MOJIyYaroie IMMYyHOCynpeccopsl). OnucaHsl
BCIIBIIIKY THEBMOILMCTHON THEBMOHUY B CTAllMOHAPAX, IJI€ HAXOJUINCh Ha
Je4eHuu O0oJbHBIE ¢ BbilleykazaHHOU natosorueit. Cpenu 6onbabix CITN Jom
ITHEBMOLIMCTO3 SABJISIETCSI OJJHOM U3 CaMBIX YaCThIX OMIIOPTYHUCTUYECKHUX
uHpexuit (6onee 80%) U mpu OTCYTCTBHUM JICYSHUS TTOYTH BCETa IPUBOIUT K

JETaIbHOMY UCXOAY. Y ApYruX OOJBHBIX C OCJIA0JI€HHBIM UMMYHUTETOM
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nHeBmouucta Boiaensercs B 40% cimydaes. [1o JaHHBIM SKCIEPUMEHTOB Ha
KUBOTHBIX UHKYOAIIMOHHBIN niepro Juutes oT 4 1o 8 Hea.IlaTorenes.
3a0osieBaHus Pa3BUBAIOTCA TOJIBKO Y JIHII C IEPBUYHBIMH WU TPUOOPETCHHBIMU
HapyLICHUAMA UMMYHHUTETA. Beaylyto poiib UTPaOT HapyIIEHUs MEXaHU3MOB
KJIETOYHOIO UMMYHHTETA. Y OOJIbHBIX THEBMOILIMCTO30M OTMEYAETCA MECTHAs U
CUCTEMHAas MPOIYKLHS aHTUTEN, HE 00IaIaf0IIHX, OJTHAKO, TPOTEKTUBHBIM
nericreueM. He BcTpedast npOTHBOAEUCTBUSA CO CTOPOHBI KIIETOYHBIX 3JIEMEHTOB
3aIUTHI (B IEPBYIO OYEpelb aTbBEOSIPHBIX MaKpO(aros), MHEBMOLIMCTHI
IOCTEIIEHHO 3aIlOJIHSIOT BCIO MOJIOCTh anbBeod. [Ipu ructonorunueckom
UCCIIEJOBAaHUU OOHAPYKUBAIOT TUITMYHBIN EHUCTHIA BaKyOJIN3UPOBAHHBIN
abBEOJIIPHBIN 3KCCYIAT, COAECPKAIINI MUKPOOPTAHU3MBI, OEIKH CHIBOPOTKU
KPOBHU M OCTaTKU OPraHUYECKUX BEIIECTB. Y Ka3aHHbIE U3MEHEHHUS MOCTENEHHO
MIPUBOJAT K HAPYIIEHUIO ra3000MEHHON (DYHKIIMH aJIbBEOJISIPHOTO SMUTENUS U,
COOTBETCTBEHHO, TSKEJION (IIpU OTCYTCTBUU JIeUeHUsI (PaTaabHON) ABIXaTEIbHON
HEA0CTAaTOYHOCTU. OTIArOIaoIM MOMEHTOM SIBIISIETCS 00pa30BaHUE YUaCTKOB
aTeJIeKTa3a, YTo yCyryOssieT HapylIeHUsl BEeHTWIALUU U ra3000MeHa. BHe TkaHu
JIETKUX MTHEBMOIMCTHI MPAKTUYECKH HE 0OHapyXKUBatOTCs. CHMIITOMBI U
Tedyenne. HopmanbHas B Hayase 3a00J1€BaHUs TEMIIEpAaTypa CMEHSIETCS
cyodeoprnpHOM ¢ moabeMamMu 10 (GeOpHIIbHONU. B Terkux mosBiastoTCs
HEINOCTOSIHHBIE MEJIKO- U CpeAHeny3blpyaThie Xpunbl. [losBastores oapimka (10
50-70 B 1 MmuH), mmaHo3, Kaieidb KOKIomeoOpa3Horo xapakrepa. Hepeako
KallleJIb COMPOBOXKIAETCS BbIEICHUEM IEHUCTOW MOKPOTBI, B KOTOPOWA MOTYT
0OHapyKUBAThCSl THEBMOLKMCTHI. PEHTT€HOIOrHYECKN PETUCTPUPYIOTCS
OYaroBbl€ TEHU Pa3HON BEJIMUYMHBI U IUIOTHOCTH, JAAIOIINE KapTHHY
"obmakoBUAHOTO" JIeTKOT0. B KpOBH 0OHapyKUBaeTCs JEHKOIMTO3, YMEPEHHAS
s03uHOG UM U yBennuenue COJ. [TneBMOLMCTO3 pa3BUBAETCS Y JIMII,
MOJTYYaIOIINX UMMYHOCYIIPECCUBHYIO T€paIuio (OOBIYHO - KOPTUKOCTEPOUIbI), U
y 0onbHbIX CITM /oM. [Tpu MenukaMeHTO3HOM KMMYHOCYIPECCHH 3a00JI€BaHNE
yacTo MaHu(pecTupyercs Ha GOHE CHUKEHUS J03bl KOPTUKOCTEPOUIOB.
[TponpomanbhbIil IeprO JyUTCS 00bIYHO 1-2 Hen, a 'y 6onbHbIX CITNJom oH
nocturaetr 10 Hez. B yerkux 4acTo BBICIYHIMBAIOTCS CyXHUeE, PEKE - BIaXKHbIE
xpurbl. KonnuecTBo JTeMKOIMTOB OOBIYHO 3aBUCUT OT (P)OHOBOTO 3a00JIEBAHMS.

[Ipu ra3oBoM aHaM3e KPOBU OOHAPYKUBAIOT MPOTPECCUPYIOIIYIO THITOKCEMUIO,
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MOBBILICHHUE AJIbBEOJISIPHO-aPTEPUATBHOTO KUCIOPOAHOTO IPaUEeHTA U
pecniupatopHbii ankano3.IlneBmonuctaas maeBmonwus npu CITNJle o6praHO
XapaKTEPHU3yeTCsl BSJIBIM XPOHUYECKUM TeueHreM. [lepBoHayaibHO
ayCKyJIbTaTHBHAsi CAMIITOMAaTHKA HE BBIABISICTCS, PEHTTC€HOJIOTHYECKasl KapTHHA
TOKE MOYKET OCTaBaThCs 0€3 MaToNornuecKux u3meHeHui. [lo mepe
MIPOrPECCUPOBAHUS 3a00IE€BaHNUS MOSBIISIIOTCS IBYXCTOPOHHUE IPUKOPHEBbBIE
WHQUIBTPATHI, TpaHCHOPMUpYIOIIHECS 3aTeM JH00 B POKYCHBIE, JTHO0
WHTEPCTUIAIbHbIE U3MEHEHUS. 3peaka oOHapy)KUBAIOTCS COIUTAPHBIE Y3EIIKH,
KOTOPBIE MOTYT KaBEPHU3UPOBATHCS C 00pa30BaHUEM OOIIMPHON LEHTPATBHOU
nojoctu. [lpuunHoit abcuieaupoBanusi, BEPOSTHO, SBISETCS PUCOECTUHEHHUE
OakTepHalbHBIX 1 MUKO3HBIX HHpeKuuid. luarno3 u auddepenuuajabHbIi
AUATHO3. YUUTHIBASA, YTO KIIMHUYECKHUE MPOSIBJICHUS THEBMOLIMCTHON
ITHEBMOHUU MaJIOCTIEIIU(UYHBI, & Pa3BEPHYTAs] KIMHUKO-PEHTT€HOJIOTHUYeCKas
KapTHHA MOSBJISIETCS 3HAUUTEIBHO OTCPOUYEHHO OT Hayasia 3a00JIeBaHus
(ocobenno npu CIIN/Ie), paHHss 3THOIOTHYECKAs! TUarHOCTUKA TPUOOpETaeT
OrPOMHOE 3HAUYEHHE, TaK KaK MTO3BOJISIET CBOEBPEMEHHO HAYaTh
COOTBETCTBYHOIIIEE JeueHne. [ [HeBMOIIUCTBI B MOKPOTE OOJIBHBIX OOHAPYKUBAIOT
KpaiiHe peiKo, a Cioco00B KyJIbTUBUPOBAHUS THEBMOLIMCT YEJIOBEKA MOKa €lIlle
He pa3zpaboTraHo. Ceposiornyeckue MEeToAbl MPU3HAHBI BeChbMa HEHaIeKHbIMU. 110
STUM NPUYMHAM OCHOBHOM BO3MOKHOCTBIO MJIEHTU(UKALIUN BO30YIUTEIIS
ABJISIETCS] TUCTOJIOTMYECKOE MCCIIEOBAHUE )KUIKOCTH OPOHXO0AIbBEOJISIPHOTO
naBaxka (JKbAJI) u TpaHCOpPOHXHAIBHBIX OMONTATOB, OCYIIECTBIISIEMOE MIPU
oMo Gudpodponxockonuu. OTKphITasi OMONCHS JETKUX B HACTOSAIIECE BPEMS
npumMeHnsiercs Bee pexe.Jluddepenmanbaas [uarHocTuka Ha paHHUX dTanax
3a00JieBaHUsl TPOBOAUTCSA OOBIYHO C JPYTMMH HHTEPCTULUATBHBIMU
nHeBMOHUAMH. OJIHAKO HaTu4Yre 0ObIYHO (POHOBOTO UCXOJIHOIO 3a00JI€BaHUs U
BBICOKAsl HAZIE)KHOCTh rucTosiornueckux ucciegoanuii (90% npu CIIN e u 40%
- Y OCTaJIbHBIX UMMYHOKOMIIPOMETHUPOBAHHBIX OOJIbHBIX) 3HAUUTEIIBHO
oOJjeryaer 3Ty 3ajady.Y MEpeHHasi CTENeHb MHBA3UBHOCTU U OTHOCUTEIbHAS
pocToTa GuOPOOPOHXOCKOIUH MO3BOJISIOT CYUTATh JAHHBIA METO/]
00s3aTeNbHBIM UCCIEA0OBAaHUEM TIPU 00CIIEIOBAHNN OOJIbHBIX C Pa3IUYHBIMU
HapyUIEHUSIMA UIMMYHHOUN CUCTEMBI U TTPU UHTEPCTULIMATIBHBIX HEACHOTO FeHe3a

ITHEBMOHMUAX.
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Morfologia

Yurapoaesa' I'.P., Kaiibip6aii’ A.T., Bakuposa® A.B.

Kopxwim Ama amvinoazer KMY*, Ne 271 opma mexmen?, Ne 187 IT mexmen-nuyeir®,
Kuizviiopoa, Kazaxcman

MEKTEN BUONOIUA KYPCbIHOAF bl AHATOMUATbIK-
MOP®OJOIMMNANDbIK ¥FbIMAAP XXYUECI

MexTen 61ONTOTHSICH KypChIHIAFhl aHATOMUSIIIBIK-MOP(OIOTUSIIBIK YFBIMAAD
OMOJIOTHSIIBIK O1TIMHIH Kypamaac 0eJiirit 00JIbI Ta0bu1aibl. BUOTOTUSIBIK O1LTIM/I1
KYMEIK Tajijayia oJl MbiHaAal Qopmanapra ue 60aaibl:

OMOJIOTHUSIIBIK TYCIHIKTEp KeOIp KyObLIbICTap MEH HOpCEJIEPAiH ChIPTKbI
KbIPJIAPBIH KOPCETETIH IIBIHABIKTHI TaHY/IbIH Typa, HET131HEH Ce31MIIK (pOopMachl
peTiHE; OJap.ibl MOHAIK OLTIM TYPIHAE KapacThIpyFa 00JaIbl;

OMOJIOTHUSIIBIK YFBIMAAP KYOBUIBICTap MEH HOPCENEp/IiH 111Kl MOHIH allaThIH
JIOTUKAJIBIK TaHBIM PETIHJIE 63 JaMYybIHbIH 0AaCTaNKbl K€3EHIEPIHAE TYCIHIKTEH
YFBIMFa OTETIH OTHEN (popMaapibl TaYbI ajiaJibl; MYHIal ©THelNl popmatapsl
MOHIK-KYHEK OUTIM TYpIiHAE KapacThIpyFa 00Jabl; xKyiiem OuTiMae KyHeHiH
KeOip AIeMEeHTTepl MEH TYTac KyHeAeri dJIeMEHTTEP/IIH 63apa KapbIM-KaThIHACHI
KOpIHE/1; MYHJai OUTIM 9€TTe TEOPUSUIBIK O1TIM JeT aTanaibl;

OMOJIOTUSIIBIK KaTeTOpUsLIIap - OKYIIbLIAP UT€PTEH JKEKEJIeTeH TYCIHIKTepi
CUHTE3/ICUTIH HEeFYPJIBIM Kalmbl Yreivaap [1].

KanapTeiiraH Ma3MyHIaFbl OMOJIOTHS TIOH1 OOMBIHINA «OCIMJIIK OPTaHU3MIY,
(CKaHyapJiap OpraHu3Mi», «ajaM OpraHu3MI» KYpPChIH/Ia KapacThIPaThiH
aHATOMUSUTBIK-MOP(OIOTUSIIBIK YFBIMIAP OMOIOTHSIIBIK YFBIMIAPIBIH HET13T1

KyheciH Kypaiasl (1-cyper).
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Mexren 6MOIOTHACH KYPChIHAAFbl aHATOMUSIIBIK-
MOPQOJIOTHSIIBIK YFBIMIAP

e } .

OCIMJIIK OpraHu3mi »KaHyapJiap OpraHu3Mi aziaM OpraHu3Mi

l l l

OciMIiK, J)XaHyap, aJlaM OpraHu3MiHIH CHIPTKbI KYPBUIBICHI, 1ITK1 KYPBLIBICH OOWBIHIIIA
TYCIHIKTEp MEH Oi71iM KUBIHTBIFbI

Cyper 1. Mekren 6M0I0THCH KYPChIHIaFbl aHATOMUSIIBIK-MOP(OJIOTUSAIIBIK YFBIMIAP/IbIH
HeT13r1 XKy#eci

Enpi MexTen GMONOTUsIChIH/IA KapacThIpaaaThlH aHATOMUSIITBIK-
MOP(OJIOTUSIIBIK YFBIMIAP bl TAIJAI KOPEHIK.

7-9-cpIHbINTapbIiHa apHaNFaH «broorus NMOHIHEH KaHAPTHUIFaH
Ma3MYHJaFbl YATUIIK OKY OarapiaMachiHa coiikec bruosiorus moHiHIH Ma3MyHBI TOPT
0omMIl KAMTHUJIBI:

1) Tipi ar3anapapIH KONTYPJIUIIT, KYPUIBIMBI MEH KbI3METTEPI;

2) Ke0Oeto, TYKbIM KyanaylIbUIbIK, ©3r€PriITIK. DBOIIOLUSIBIK 1aMYy;

3) A¥3a MeH KopIllaraH opTa;

4) Konganbaiibl KipiKTipiIreH reutbiMaap [2].

AHATOMUSIIBIK- MOP(OJIOTUSIIIBIK YFBIMIAP aTajiFaH OeJIMICP/I1H aJFaIlKbl
ekeyiHJe KapacTelpbuiafbl. Tangayasl « Tipl ar3anapblH KONTYPIIUIIT, KYPbUIBIMbI
MEH KbI3METTep1» OesiMIHEeH OacTalbiK. by GeiiMie KOpEKTEHY, 3aTTap IbIH
TachbIMaJJIaHybl, THIHBIC aJTy, OOJIII MIBIFAPY, KO3FAJIBIC Tapayaphbl OKbITHLIAIHI.
«Kebero, TYKbIM KyanaylibUIbIK, ©3TE€PTilITIK. DBOIIOIUSIIBIK AaMy» O0eiMi Keneci
OemimienepaeH Typaabl: Kebero, xacymaiblK aifHaIbIM, 6CYy KoHE JaMy, TYKbIM
KyaJlayIIbUIbIK TIEH ©3rePrilliTiK 3aHAbIbIKTaphl. ToMenaeri 1-kecteae 7,8,9
CBIHBIIITap OOMBIHIIIA KAPACTHIPHUIATHIH aHATOMUSITBIK-MOP(OIOTUSIIBIK YFBIMIApFa

KBICKaIlla CUTIIaTTaMa Oep/IiK.
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Kecte 1. Heri3ri mekren Kypchl Ma3MyHBIHJIAFbl OHMOJIOTHS TOHIHJE «KApPacThIPBLIATHIH
AHATOMUSUTBIK-MOP(OJIOTHSITBIK YFBIMIAD

Tapay KanpinracaTelH aHATOMUSITBIK-MOP(OIOTUSIIBIK, YFBIMIAP
OciMik opranusmi | XKanyap opranusmi | Ajgam opraHu3mi
OOMbIHIIIA OOWbIHIIIA OOWbIHIIIA

Kopekreny JKanbipakteiy  cbIpTKeI | JKaHyapiapabig Tictin KYPBLIBICHIL,
KYpbUIbICHL.  JKambIpak | KOPEKTEHY TOCIITIHE | TICTIH TypJiepi.
aJTaKaHBIHBIH OaTaHBICTHI aybl3 | AlaMHBIH ~ aCKOPBITY
MinrHaepi. anmapaThIHbIH YKOJIJTAPBIHBIH
JKaneipakTeiH 1K1 | KYPBUIBICHI. KYPBLIBICHI.
KYPBUIBICHI. AcCKOpBITY Oe31iepi.

3aTTapabig TaMbIpAbIH 1Kkl | OMBITKAJIBI xkoHe | Jlumpa  alfHaIBIMBL.

TacChIMaJIaHybI KYPBUIBICBI:  ()JIO3MA, | OMBIPTKACKI3 Kannbig KYpaMBbl.
Kcujiema, KaMOui. | *KaHyapiapaarsl Kan  »kacymanapsi-
CabaxTbIH K1 | KaHAWHAIBIM MYIIeNepi: | HbIH KYPBUIBICHL.
KYPBUIBICHI: KaOBIK, | OYBLITBIK KypTTap, | Kan aliHaJIbIM
KaM6I/H>'I, CYPEK, ©3€K. | yjyuap, 6yI)IHa$IKTBIJIap MYHICJIepiHiH CBIPTKBI
Tambip aiiMakTapbl: | JKOHE OMBIPTKAJIbLIAP. JKOHE ki
Oetiny, ecy, Copy JKIHE KYpbuIbICBL.  JKypek-
6TKi3y aﬁMaKTapLI. TiH KYPBUIBICHI.

Y nKeH koHe Kiln KaH
aliHaJIBIM  IIEHOEPIH
KYPanTbhIH MyLIEJIep.

TerabIC almy XKanbipakTeiH imki | OMBIpTKAchI3 XKOHE | AJAMHBIH TBHIHBICATY
Kypbuiblchl.  JlenTecik | OMBIPTKAJIbI KOJIIapPbIHBIH
’KOHE OHBIH KYPBUIBICHL. | KaHyapJapAblH  THIHBIC | KYPBUIBICHI MeH
ainy MYIIEJIEPiHiH | ra3aamacy Mymiesiepi.
KYPBUIBICHI.
Bbenin meirapy XKanyapnapaarel OGemin | bylipekTiy

HIBIFAPY  KOHE  CY3Y | KYPBUIBICHI.
myiuenepi. 39p ubirapy | HedppoHHbIH

Kyheci MYLIENEePiHiH | KYphUIbIChl.  TepiHiH
KYPBUIBICHI. KYPBUIBICHI
Kosrainsic KanyapiapasiH AnaMm  KaHKacChIHBIH
KO3FaJIbIC myuienepi. | Kyppuibichl. CyHeKkTiH
OMBIpTKaIbI JKOHE | MAaKpo - KOHE
OMBIPTKAChI3 MHUKPOCKOTHUSIBIK
JKaHyapiapablH asiK | Kyppuibichl. CyHekTiH
KYPBUIBICHIHIAF b XUMHUSIIBIK  KYPaMBl.
epeKILEeTIKTED BynsIkeTTiH
KYPBUIBICHI
Koopaunarus Kanyapnapapiy okyiike | Kepy — mymenepinig
KOHE peTTENly KYHECIHIH TUNOTEPI. | KYPBUIBICHI. Ecty
XKyiike xyHeciHiH KypaM | MYLIECIHIH KYpbUIbI-
Oemikrepi. HelpoHHBIH | CBHI TasgkimanbiH,
KYPBUIBICHI. M | KYTBIIIaHBIH KOHE
OeniMaepiHiH TYKTI >Kacymiaaap/blH
KYPBUIBICHL. PeQuieKcTiK | KypbUIBIMBI MEH
JIOFa. KbI3METI.
OHJIOKPUH]IL,
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9K30KPUH/II JKOHE
apanac oe3nepain
OpHAaJIACYBI.

KebOero OcCIMIIKTEPIIH KanyapnapasiH kebOero | AlaMHBIH JKBIHBIC
YKBIHBICTBI X)oHe | opMaapsl. JKYHECIHIH KYPBUIBIMBI
KBIHBICCHI3 kebetoi. | XKanyapnapaarst
OCIMIIKTEPIIH  ©CIM/II | KBIHBICCHI3 Ko0€er
KOJIMEH KOOCIOIH | TUNITEPI.

Kysere achIPaThIH
MYyLIETED. I'yn
KYPBUIBICHI. Hapa

KBIHBICTBI JKOHE KOC
KBIHBICTHI Tyiaep. ['yn
(hopMyIacel.
I'ymmorsipmap.
I'ametodur TIeH
cIOpoUTTIH
KYPBUIBICHI.

BHONOrusaHbI OKBITY YAEPICIHIE HEri3ri OMONOTUSIIBIK YFBIM AP IbI
KaJIBIITACTBIPY IbIH aCCOIMALMSIIBIK, MHIYKTUBTI K9HE JAETyKTUBTI XKOJAapbl Oap
€KeHJIIT1 OeNrial. AHATOMUSUTBIK-MOPGOJIOTHSIIBIK, YFBIMIAP bl KATBIITACTHIPY

KoO1HeCe acCOIUALMSUIBIK KOJIMEH JKy3ere acasl [3].
AHATOMUSITBIK-MOP(OJIOTUSIIBIK YFBIMAAP KaJIBIITACTHI JIET €CENTEyTe
0oJ1ajIbl, erep OKYIIIBI:
YFBIMHBIH aHBIKTAMACBIH K9HE Ma3MYHBIH O1ICe;
TYpPA1 TarchlpMaiapbl OpbIHAY OapbIChIHA YFBIMIAP/bI KOJIIaHa ajica;
YFBIM/IbI KYPaWThIH HET13r1 Oenriiepl axblpaTa ajca;

aHATOMUSIIBIK-MOP(OJIOTUSIIBIK YFBIMAAPABI 0acKa YFbIMAapMeH
CaJBICTBIPHII, €PEKILEIITiH aHbIKTall OlJice.

[Taiimananpinran ogeOueTTep:

1. U3bacoBa K.C. buosnorus cabakTapbelHIa HETi3rl Ky3ipeTTUTIKTEpAl KaJbIITacThIpyFa
OarpITTasiFan  TarceipManap// buosorus sxoHe canayarThulblk Herizi. —2011. —NeS. —32-356.

2.  Herisari opra OuriMm  Oepy  JeHreWiHiH  7-9-ChIHBINTaphIHA  apHAIFaH
«buonorus»  MoHIHEH  JKaHAPTBUIFAH  Ma3MYHJarbl  YJITUIIK  OKy  Oafaapiamachl.
"http://bilimsite.kz/adistemelik/10121-biologiya-paninen-zhanartylgan-mazmundagy-ulgilik-oku-
bagdarlamasy

3. Ilonomapesa U. H. OGmas meroanka o0ydeHus: OMOJIOTHH : yued. mocodue st CTY/I.
nen. By3oB / U. H. Ilonomapesa, B. I1.Conomun, I'.JI.Cunensaukosa; nox pea. M. H. [Tonomapesoii.
— 3-e m311., crep. — M .: U3narenbckmii ieHTp «Akagemusi», 2008. — 280 c.

49



Europejska nauka XXI powieka - 2020 % Volume 3

MATEMATYKA

Perspektywy informacyjnych systemoéw

J.1.H. Camuryauna I'.A., PhD Camuryauna 3.1.

Hucmumym ungopmayuonnvix u eviuuciumenvrovix mexronoeutt KH MOH PK,
Kazaxcmancko-bpumanckuii mexnuyeckuu ynugepcumem, Kazaxcman, Animamol

OLIEHKA PUCKOB NPOrHO3MPOBAHUA 3ABUCUMOCTHU
«CTPYKTYPA-CBOUCTBO» NIEKAPCTBEHHbIX COEAMHEHUA
CYNIb®AHUNTAMUAOHOW I'PYNIMbl HA OCHOBE METOAOJIOMMUN FMEA

B Hacrosiee BpeMs 4eI0BEYECTBO CTAIKMBAETCS ¢ HOBBIMHU BUAAMU
00J1e3Hel, n3ydeHre KOTOPBIX U co3/1aHue 3P PEKTUBHBIX JEKapPCTBEHHBIX
IpernapaToB 3aHUMAET 3HauuTeNbHOE BpeMs. [lo0op u pa3paboTka HOBBIX
JIEKapCTBEHHBIX COEJUHEHUH B CKAThI€ CPOKH, a TAKKE B YCIOBUSAX OTPAaHUYECHHBIX
(PMHAHCOBBIX PECYPCOB SBIIECTCA YPE3BbIYAITHO aKTyalbHOU 3a1aueil. CoBpeMEeHHbIE
0a3bl nansbIxX (BJ]) conep:xaT OrpoMHOE KOJIMYECTBO JECKPUIITOPOB XUMUUYECKUX
coenuHeHui, Hanipumep PubChem nacunthiBaeT 0k0510 240 MUIITHOHOB COSIMHCHUH.
DddhexTuBHBIN aHaMM3 TOA0OHBIX b/ HEe BO3MOXKeH 0€3 aKTUBHOT'O BHEPCHUS
MeTo10B uckyccTBeHHoro untesuiekta (M), CopemenHbie (hapMakoIoruueckue
KOMITaHWH, HaripuMep srorckass Sumitomo Dainippon Pharma pa6oratot ¢
dbupmamu, criermanusupyrommmucs B oonactu MU (Exscientia). [TomoOHoe
COTPYJHUYECTBO MO3BOJISET TO0OUTHCS MPOPHIBA B (DapMaKOJIOTUU U TIEPEUTH Ha

0oJiee BHICOKHI YPOBEHB B pa3pabO0TKe JIEKAPCTBEHHBIX COCTMHEHUN.

C moMoMIbI0 UCKYCCTBEHHOTO MHTEUICKTa aHATM3UPYETCS OOJIBITION 00bEM
JECKPUTITOPOB, OCYIIECTBISETCS MTPOTHO3 3aBUCUMOCTH «CTPYKTYPa-CBONCTBO
JIEKapCTBEHHBIX COSMHEHUHN, IPUHUMAIOTCS PEIICHUSI TI0 BEIOOPY COSMHEHUN —
KaHIUJIATOB B JeKapcTBa. [louck 3 (HEeKTUBHBIX METOIOB OIIEHKH pabOThI
aJTOPUTMOB UCKYCCTBEHHOTO MHTEIIJICKTA SBJISICTCS] OJTHOW M3 BKHEHIITNX 3a/1a4.
Cy1iecTBYIOT pa3audHbie MeToA00THM otieHku puckoB: HAZOP, HAZID, FMEA,
SIL, LOPA u np. nyis pa3audHbIX MPUI0KeHUH. B 001acTH MeIUIIMHBI ITUPOKO
ucnonb3yercst metononorust FMEA (Failure Mode and Effects Analysis). Hanpumep,

rccienaoBanus [ 1] mocssiensl npuMeHeHuto nojaxona FMEA u metogonoruu
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Plackett—-Burman ayist BeISIBIICHHSI KPUTHUECKUX MOMEHTOB ITPH MTPOU3BOJICTBE

JICKAPCTBCHHBLIX ITPCIIApaTOB.

[ToctanoBka 3aaunt GopMyIHpPyeETCs CASAYIOUIIM 00pa3oM: HE0OX0TUMO
OCYILECTBUTH OLIEHKY PUCKOB IIPOTHO3UPOBAHUS 3aBUCUMOCTH «CTPYKTYypa-

CBOMCTBOY JICKAPCTBEHHBIX COCAUHEHUH CYyIb()aHMIaAMHUTHON TPYIIIBI HA OCHOBE
noaxona FMEA.

Co31aHre HOBBIX JIEKAPCTBEHHBIX MPENapaToB BKIIOYAET B ce0s pa3InyHbIe
stanel. Ha pucynke 1 npejcraBieHa CTpyKTypHasi cxema pa3paboTaHHOM Smart —
TEXHOJIOTUH MPOTHO3UPOBAHUS 3aBUCUMOCTH «CTPYKTYpa-CBONCTBOY
JeKapCcTBeHHbIX coequnenuit [2]. Lenpto Smart texnonoruu siBnsiercsa ananus b/l
JAECKPUIITOPOB JJIsl TOTyYEHUSI COSTUHEHUN KaHINJaTOB B JIEKAPCTBA C 3aJaHHBIMU
cBoricTBaMu. B kauectBe npumepa paccmarpusaercs b/ neckpuntopos
cynbdanmnamuioB. CynbhaHuaaMuIbl MOAPA3AEIIIOTCS Ha HECKOJIBKO KJIACCOB 10
MIPOJIOJKATETLHOCTH IEUCTBHS: | Kilace - KOPOTKOU MPOIOJKUTETLHOCTH ICHCTBHUS;
2 KJacc — CpeIHeH MPOTOIKUTEIILHOCTH IEUCTBUS; 3 KJIacC — JUIUTEILHOTO
nevictBust. [IporHo3 v BEIOOP KaHAWAATOB B JIEKAPCTBA PEAIU3YETCS HA OCHOBE
MOAU(PHUITIPOBAHHBIX AITOPUTMOB HCKYCCTBEHHBIX MUMMYHHBIX CHUCTEM [3].

Onenka 3ppexTuBHOCTH pa3pabOTaHHON SMArt-TeXHOJIOTUHU C TTOMOIIBIO
noaxoaa FMEA ocymiecTBisieTcst B HECKOIBKO 3TanoB. PaccmarpuBaeTcs: Kaxablid
ATam aHajn3a JaHHBIX HAa OCHOBE SMart TexHoMIoruu. 3amoaHseTcs Tabuuma
(Pucynoxk 1) rne 1 xononka — TekyIias oneparus; 2 — npobiemMa, KoTopas MOKeT
BO3HHMKHYTH MPU BBITIOJIHEHUH dTara; 3 — BausHue nedexra Ha 3QGeKTUBHOCTD
Smart-texnomnoruu (Severity); 4 — Bo3MoykHasi IPUYKHA BBISBICHUS TeeKTa
(Occurrence); 5 — BeposiTHOCTD BhIsiBIcHHS aedekrta (Detection); 6 — pacuér
ko3 dunmenta pucka. Koapdumment pucka onpenensercs no Gopmyie:
K=Sx0xD.

o1



Europejska nauka XXI powieka -2020 % Volume 3

BA3A JAHHbIX JIEKAPCTBEHHBIE
JECKPUMTOPOB COEANHEHUA KAHOWOATHI
CY/Ib®AHUTAMMLOB cynbpaHunamudsi c
MOL - INSTINCTS 3adaHHbIMU ceolcmeamu
SMILES N L S LENb Haumeto- fipozHo3
L A & _ sanue /P o0/ B inace
COc2cc(NS(=0 1 (0,342|21,45 --- 1 knacc
)(=0)c1cee(N)e|250,2| 27 | .. | 3.2 o
¢1)nc(OC)n2 eew-e0 2 |0,234)22,03 --- 2 knacc
eewy-eon
CC(=0)Ns(=0)( oo || I2:4
=0)elcec(N)cel “ld2 | had sew-eo 100/ 0,74 (0,76 | --- 2 knacc
' ' '
. L} .
L] L} L}
. L} .
L] L} L}
. L} .
v v \ A
SMART mexHosnoausi OyeHka Smart mexHonoauu
MIPO2HO3UPOBAHUS 338UCUMOCIY G eecccccccna MPo2HO3UpPOBaHUSs 3agucUMocmu
«CmpyKmypa-ceoucmeo» «CmpyKmypa-ceolucmeo»
JIeKapcmeeHHbIX coedUHeHUU Ha JlekapcmeeHHbIX coeduHeHul Ha
OCHOBe MOAUUYUPOBAHHbLIX ocHoge modenu FMEA
anzopummoe UAC
npozHo3upoeaHue A E <
Bbidenenue 3aeucumocmu Jlss|gg |3g § g (3%
UHGOPMAMUSHBIX | - ccmpyKmypa- | dp === nn=nnnq T 3 |EE IS ES(E NEE
npusHakoe coollermeos §. IS |3 éi”_ z §9_ g .§,9_ g 3
s[53|°¢ B8 |38 |8k
FPA AlS o ()
GWO AIRS 1 2 3 4 5 6
¢ecccccccnna
GA CLONALG K=Sx0xD

Pucynox 1 — CtpykTypHas cxema Smart TeXHOJIOTH!

B monenn FMEA conepsxatcst peKOMEH1alliy 10 YCTPaHEHUIO OMIMOOK Ha
Ka)KJIOM 3Tare, YTO MO3BOJISIET MOJIYYUTh BHICOKYIO TOYHOCTh MPOTHO3UPOBAHHUS
3aBUCUMOCTH «CTPYKTYpa-CBOMCTBO» JIEKAPCTBEHHBIX COCIMHEHUN
CyNb(haHMIaMHIOB HA OCHOBE pa3pabOoTaHHONW SMart-TexXHOJOTHH.

Pabota Beimonnena no rpanty KH MOH PK Ha temy: «Pa3paboTtka u ananus
0a3 1aHHBIX AJ11 UHPOPMALIMOHHON CUCTEMBI IPOTHO3UPOBAHUS 3aBUCUMOCTH
«CTPYKTYpa-CBOKCTBO» JIEKAPCTBEHHBIX COCIMHEHUI Ha OCHOBE AJITOPUTMOB

UCKycCTBeHHOro nHTeiektay (2018-2020 rr.).

Jluteparypa:
1 Fahmy R., Kona R., Danddu R., Xie W., Clavcamp G., Hoag S. Quality by
Design I: Application of Failure Mode Effect Analysis (FMEA) and Plackett—Burman

Design of Experiments in the Identification of “Main Factors™ in the Formulation and
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Process Design Space for Roller-Compacted Ciprofloxacin Hydrochloride Immediate-
Release Tablets // AAPS PharmSciTech. — 2012. — Vol. 13(4). - 1243-1254.

2. Camurynuna [.A., Camurynuna 3.1. MyneTtuarentHas Smart-cucrema
MIPOTHO3UPOBAHUSI CBOWCTB JIEKAPCTBEHHBIX TIPEMApaTOB HAa OCHOBE MOJIEIHHO-
OPUEHTHUPOBAHHOTO MOJX0Ja M MOIUMDUIIMPOBAHHBIX AJTOPUTMOB HCKYCCTBEHHBIX
uMMYHHBIX cucteM // Tesucet XXVII MexayHapoaHOW HaydyHO-TIPaAaKTHUYECKOMN
koH(pepenuu «MHDOpMAIMOHHBIC TEXHOJOTHH: HayKa, TEXHWKA, TEXHOJIOTHSI,
obpasoBanue, 310poBbe» (MicroCAD-2019). —XapbkoB, 15-17 mas 2019. — C.190.

3. Samigulina G.A., Samigulina Z.1. Development of multi-agent technology for
prediction of the «structure-property» dependence of drugs on the basis of modified
algorithms of artificial immune systems // Proceedings of International Work
Conference on Bioinformatics and Biomedical Engineering, IWBBIO 2018, April 25-
27.—-Spain, Granada. — 2018. — P. 1-2.
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Stosowana matematyka

marucrpanT lanraeBa A.3.
Kapaganovr memnexemmix mexnukanvlx ynusepcumemi, Kazaxcman

OMIMUPUKAIbIK SEPTTEY S[ICTEPI

XXI racweIpabpIH OaChIH/Ia KOMITHIOTEPJICP COHIIATBIKTHI KETITIPLITIT, OJIapabl
FBUIBIMU 3€PTTEYJIepe KOoAaHyFa YIKeH apupMoMeTp pEeTiHE FaHa eMec, COHbIMEH
Oipre OypBIH 3epTTEyre KOJI )KeTiM/Ii OoIMaraH MaTeMaTUKAHBIH OChIHIAN
OeniMIEpiH 3epTTeyre MYMKIH/IK TyAbl. ByJl TINTI )KeTUIMEreH KOMIbIOTEpIEpIEr]
SIPOJIBIK (PU3MKA, OATUCTHKA KOHE KOJIaHOAIbI aCllaH MEXaHUKAChIHBIH KYpaesi

MaTEMAaTUKaAJBbIK GCCHTCpiH MMCMKCHAC A€ KY3CIC aCbIPbIIIBI.

Kaszipri 3aMaHfbl FBUTBIMHBIH, TEXHUKAHBIH JKOHE aJlaM KbI3METIHIH Oacka
cajajapblHbIH MIHJIETTEP1 COHIIAIBIKTHI KYPAEi, COHJIBIKTaH KJIACCUKAIBIK Talaay
oAicTepi 3epTTeNeTiH OOBEKT TypaJlbl CEHIMA1 CaHIBIK aKnapar ajayFa KayKapchl3.
MaTeMaTuKaJIbIK MOJICIIbJICY 9IICTEPIHIH IaMybl, O1p sKaFbIHAH, BIHFAIIIBI )KOHE
KYaTThl JiepOec KOMIBIOTEPJIEP/IIH JaMbIFaH Oar1apiaMalibIK
KaMTaMacChI3AaHABIPY/IbIH Maii1a 00JIybl, EKIHII JKaFbIHAH, FRUTBIMU 3€pPTTEYJIEp MECH
MHXEHEPIIIK KbI3METTIH TYOErenJi kaHa 9Jlicl - €CernTey HEMECe KOMIBIOTEPIIIK
SKCIIEPUMEHTTIH Taiiia 6oybiHa akei [1].

KoMmbroTepitik 3KCIepuMEHT - OYJI KOMITBIOTEPITIK TEXHOJIOTUsIIap MEH
Ka3ipTi 3aMaHFbl aKMapaTTHIK TEXHOJOTHSIIAPIbI KOJIIaHATHIH MaTeMaTUKAJTBIK
MoJebAeYA1H Oip Typi.

KoMmbroTepitik 3KCIepUMEHTTIH €PEKIISTIKTEP]: KOMIBIOTEPIIIK
AKCIIEPUMEHT HATYPAJIBIK HEMECe MOJICIBIIK SKCIIEPUMEHTTED, 9ACTTE, OTC Kypaei
OoJIFaH/Ia HEMeCe YJIKSH MaTePHAIIBIK IIBIFBIHIAPABI Talal €TeTiH HEMeCce MYJIIEM
MYMKiH €MeC 3KCIIEPUMEHTTIK Oa3aHbl HEMECE OJIITICY TEXHUKACHIH JaMBITYIbIH
Ka3ipri AeHreliHIe KOJIaHblIaIbl.

OMIOUPUKAIIBIK 9/11C. DMIUPUKAIBIK 9ICTepAl KOJIAaHFaH Ke3/e
MaTeMAaTUKAJIBIK CHITaTTama KeJieci Typae »xacanansl [1]:

Toxipubenep oTkizineai, 00bEKTIHIH SPTYPi OY3bUIBICTAPFA PEAKITUSICHI

3epTTelNel;
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Hotmxenepi cTaTUCTUKAIIBIK OHJICY KOHE ajJbIHFAaH MAJIIMETTEP/I1
KAKBIHAACTBIPYIBIH JKAKChI TYPIH 1371y Ky3€re achlpblIajIbl;

MareMaTrKaJIbIK CHITaTTaMa yKacaaaabl. AJBIHFAaH MAaTEMATUKAIBIK
CUTIATTaMaHbIH KOJITAHBUTYBIHBIH KAJIFbI3 IIAPTHI SKCIIEPUMEHTTIK MOJIIMETTEPI
aKbIHAATY apKbUIbl TEHACYJIEP/IIH €H YJIKEH KapanalbIMIbUIBIFRI O0JIBIT TaObLIaIbI.

Bipinmi ke3eH — Oy SMOUPUKAIBIK (TOXKIPUOETIK) MAIMETTEP Il
MaTeMaTUKaJbIK, KoOiHece CaHIbIK OHIey. byt 6acTankbl 00BeKTUIEpMEH
ToXipuOenepae O6aiikanaTblH HHTETrpaIbl 00bEeKT (KYOBUIBIC, TPOIIECC) ACHTeHIHICTI
Xi 5xoHE MIBIFY peaKIUsIapbIHbIH (3KayanTap/biH) Y1 apachlHIarbl Ta3a
byHKIMOHAIB! (HEHOMEHOJIOTHSUIBIK KATBIHACTHI (KOPPEIISIIHS) aHBIKTAY KOHE
OKIIayyiay Ke3eHi. MaTeMaTtu3ausiHbIH OYJ1 K€3€H1 Ke3-KEITeH FhUIbIMIA OPbIH
aaibl )KOHE OHBI AMITMPUKAIIBIK MaTepUaIbl OACTaNKbI OHACY KE3CHI PeTiH/Ie
aHBIKTayFa 0OJAbI .

by 6armapnama MonenbaepAl naianany npoueciH KbUIaMIaTyFa )KoHe
KOFaphl TEMIIepaTypajap/ia SKCIEePUMEHTTEPCI3 KpEMHUI1 OaIKbITy MPOIECIHAE
KOJIIAHBLJIATBIH 3apsITHl KOMIOHEHTTEP/IIH KYpaMbIH OHTAMIbl TaHAayFa MYMKIHJTIK
oepei.

barnapiamaHbIH arOPUTMI Keleci onepanusuiapaan Typazisl [2]:

- OAJIKBITY IIPOIICCIHE KETKI3UIETIH opOip MIMKI3AT KO31HIH XUMUSITBIK
KYpaMbl TypaJibl 0aCTamKbl MAJIIMETTEP/I1 €HT13y (KBAPIUT, KOMIPTEKTI
TOTBIKCHI3IAHABIPATHIH 3aTTap, KOMIPTEKTI DJEKTPOATAp KoHE T.0.);

- XUMUSITBIK KYPamIbl MOJISIPIIBIK DKBUBAJICHTKE KalTa ecernTey;

- Kocrajap MEH 3JIEMEHTTEPA1H KOHIICHTPAIUSICHIH €CeNTey OHIIpICTe
KOJIIAHBIJIATBIH KYKTeMe (PaKTOpIapblH €CKepe OTHIPHITI, MOJISIPIBIK MOJIIIEPIC;

- KIpiC 2JIEMEHTTEP1 MEH KOCBUIBICTAP/IbI KaliTa €CenTey HOTHUKEIEPIH
IIBIFapy.

OMIUPUKABIK 3€PTTEY 9MICTEPiHIH aAPTHIKIIBUIBIKTAPhI MEH KEMIITUTIKTEPI
TOMEHJIE KeTIPUITreH.

APTBIKIIBITBIKTAPHI

* CUMAaTTaMaHbIH KaparabIMIbLUTBIFbI;

* MOJIEIIBACPIIH OOJTYHI;

* MIPOLIECC TEOPHUSICHI OOIMaraH Ke3e MOJIENIb KYPY MYMKIH/IITI.

KemmrinmikTepi:
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* YJITiH1 eJImIeynep Kaobligan0aran peskuMIep YILiH KOJIJaHy MyMKIH
€MECTITI;

* 0acka mapaMeTpJepre KeIry Ke3iH/e YATIHI KOJIIaHy MYMKIH eMeCTiri;

Pynarepmusuibik iemrepae (PTI) kpemuuit enaipy texunonorusicel 3000 °C
TeMIiepaTypajia KbI3faH Ke3/ie KOCHaHbIH KPEMHUI MOJIIIEPIH TOTHIKCHI3IaH IbIpyFa
HerizaenreH. JKorapsl TemnepaTypaibl TEXHOJOTUSIIBIK MPOLIECTI - KPEMHMNAI1
OAJIKBITY/BI KY3€re achlpy apaiblK (azamapabIH maiiga 00IybIMEH KOHE 63apa
OpPEKETTECYIMEH dp TYPJIl XUMUSIIBIK peaKIUssIapMeH O1pre sKypel.

[Iporecc MHAUKATOPIAPBIH SKCIEPUMEHTTIK TalIay ©Te KUbIH, alaia
AMITUPUKAIIBIK dAICTEp Oenrui Oip OarbITTaFbl CTUXUSIIBIK pEeaKIUsIapIbIH
MYMKIHJIIT1H OaraiiayFa, peakluUsHbIH KbUTy 9P QPEeKTiCiH aHbIKTayFa, OepiireH
peaxkuusIapblH SK30TEPMUSIIBIK HEMECE SHAOTEPMUSIIBIK €KEHiH, O1p Hemece Oacka
peakiMsHbIH Terne-TeHAiK Kypambid PTII Temneparypacsl xkariaiibiHaa aHBIKTayFa
MYMKIHJIIK Oepe/.

Outotec HSC Chemistry 6arnapiamaiblk xKacaKTaMachl XUMUSIIBIK
mpoliecTep Ke3iHAe EMEHTTEPAIH OPEKETIH TYCIHIIpYyre >kKoHe Oackapyra
keMekTecei, Mbicasbl SI0; + 3C = SiC + 2CO peaknuscs yiiH ToMeH e 1-111 KecTe

KEJITIPUITEH.

Kecte 1 — SiO; + 3C = SiC + 2CO peakiuChIHbIH KOPCETKIIITEPI

Si0,+3C=SiC+2CO(Q)
T deltaH | deltaS | deltaG | K Log(K)
C kcal cal/K | kcal
1,92E-
0| 147,576 | 84,052 | 124,618 100 | -99,716
100 | 147,864 | 84,972 | 116,157 | 9,18E-69 | -68,037
200 | 147,901 | 85,071 | 107,65| 1,87E-50 | -49,728
300 | 147,733 | 84,754 | 99,156 | 1,54E-38 | -37,813
400 | 147,395 | 84,214 | 90,706 | 3,53E-30 | -29,452
500 | 146,912 | 83,548 | 82,317 | 5,36E-24 | -23,271
600 | 146,185 | 82,666 | 74,004 | 2,99E-19 | -18,525
700 | 145,734 |1 82,178 | 65,762 | 1,70E-15| -14,77
800 | 145,259 | 81,713 | 57,568 | 1,88E-12 | -11,725
900 | 144,271 80,816 | 49,461 | 6,10E-10| -9,215
1000 | 143,749 | 80,389 | 41,401 | 7,81E-08 | -7,108
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1100 | 143,218 | 79,988 | 33,382 | 4,86E-06 | -5,314
1200 | 142,677 | 79,608 | 25,403 | 1,70E-04 | -3,769
1300 | 142,128 | 79,247 | 17,46 | 3,75E-03 | -2,426
1400 | 141,571 | 78,904 | 9,553 | 5,65E-02 | -1,248
1500 | 141,006 | 78,576 | 1,679 | 6,21E-01| -0,207
1600 | 140,435 | 78,263 | -6,163 | 5,24E+00 | 0,719
1700 | 139,857 | 77,962 | -13,974 | 3,53E+01 | 1,548
1800 | 136,776 | 76,424 | -21,662 | 1,92E+02 | 2,284
1900 | 135,918 | 76,02 | -29,284 | 8,82E+02 | 2,945
2000 | 135,059 | 75,633 | -36,866 | 3,51E+03 | 3,545
Formula | FM Conc. | Amount | Amount | Volume
g/mol | wt-% | mol g | or mi

Si02 60,084 | 62,511 1 60,084 | 23,109 | ml

C 12,011 | 37,489 3 36,033 | 13,753 | ml
g/mol | wt-% | mol g | or mi

SiC 40,097 | 41,716 1 40,097 | 12,689 | mi

CO(9) 28,01 | 58,284 2 56,021 | 44,827 |1

[TakeTTiH OaFgapiiaMaliblK MOAYJIbAEP] KONITETEH Maiialanybuiapra oear
KECTe TEXHOJIOTHSCHIH eHri3enl. JlereHMen, KoJIJanyIibl OargapiaMaMeH KyMbIC
’KacayJibl yiipeHny OapbichiHaa O6enriii Oip epekmienikrepi 6ap. ToMeHie kenTipiiaren
MaTtepuaiiap NakeTTiH SPTYPIl MOYJIbIEPIH KOJIaHa OTHIPHIIN, TUMITIK MBICAJI AP IbI
HIenIyre Herizaenred. by menriM ke3iHae naiganaHyibl O4aH 9pi TOYEICi3 KYMBIC
YIIIH KQXETT1 JaFapliapabl urepyl kepek. MpicaigapiblH MIEIIMI €CeNTeyAlH
aJTOPUTMIH, MOCEJICH] IIenTy/ieH Oactarn, OaraapiiamMaiblK TaKeTTl aki1aaaHbIIn
’Ka3bITl, HOTMKEJIEP/Il STy e )KOHE allyFa JISHIH dKOHE METaJUTyprTep YIIiH TYCIHIKTI
TYpJie AYPHIC TYCIHIIPYTE JACHIH Ke3eH-KE3eHIMEH JKY3ere achIpyFa MyMKIHAIK Oepei
[2].

Tannmay yuriH KpeMHUI EXTapbIHBIH OHIPICTIK AJIEKTP MEIITePIHIH
MPaKTUKAIBIK )KYMBICBIHBIH €H CEHIM/II IEpEKTepl MaiJaaHblI bl

HaxTbl KOHIBIPFBIIAFBI TOXKIPUOEIEP KOMIBIOTEPIIIK TIKIpUOeIepMeH
aIIMaCTBIPBUIIBI, OVJT MHKEHEPJTIK JKOHE OacKapy MmIenTiMIAEpiHIH canachklH eadyip
’KaKcapTa anajibl, OHTANHIIBI HOTHKEJEepre KOJI )KETKI3y YaKbIThl MEH KYHBIH a3aiiTajIbl.

Kaszipri yakpITTa KOJI KETIM/Il MaTEMATHUKAJIBIK, KOMITBIOTEPJIIK

OarapiaMaiapMeH KaMTaMachl3AaHAbIpy 013re opTypJIi menryre 00JaThiH KONTEreH
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HYCKaJapabl MOJENbIEYTe )KOHE 3epTTEeYTe, €H KOJabl MISIIM/l TaHIayFa )KOHE
Heri3/1eyre MyMKIHIK Oepel.

Kypneni xxyiienep MeH mpouecTep/ii 3epTTeyAiH THIM/II KYPaJbIH aHBIKTAI
ary MaHbI3[Ibl. DMIIMPUKAJIBIK TaJaay Kykeae 0ip yakpITTa 00JaThiH OipHEIe
HpoIeCcTEP/Ii KapacThIPYFa KOHE OJIap/Ibl 3ePTTEY/IiH OHTAMIIBI KYpalblH TaHAayFa

MYMKIHIIK Oepe.

[Taiinananplarad oacoueTTED

1. UckakoBaA.C. MATLAB xyiiecinne moaenaey saementrepi: OKy Kypaibl /
A.C. Uckakosa, b.C. HyprsimoB.- Anmatsl: TexnoOpynur, 2018. — 92 6.

2. Amuxmun B.H. BBenenme B MaremaTHdyeckKoe MOJCIMPOBAHHE : y4uyeOHOE
nocooue / B.H. Ammxmu [u 1p.]. — M. : Jloroc, 2005. — 440 c.
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J.1.H. 3ayp6exoB H.C., k.T.H. 3aypOexosa H./I.
KaszHIIY um. Abas, KazHauKenlly, . Anmamei, Kazaxcman

PACYHETHbIE MEXAHUYECKUE XAPAKTEPUCTUKUN MACCUBA
FOPHbIX MOPOA, PACIMONOXEHHbIX HA BOJIbLUUX TMYBUHAX

YcnemHoe penieHue reoMexaHM4ecKou 3a1a4uy B 3HAUUTEIIBHOM Mepe
3aBHCHT OT KaueCTBa UCXOJHBIX JaHHBIX. [|JIsi TOpHBIX BRIPAOOTOK, XapaKTEPHBIM
SBIISICTCS paspylleHue U 3anpeesbHoe Ae(opMUpoBaHue OPo 1 BOJIN3U KOHTYpa
BbIpa0OOTOK. J[J1s1 onMcaHust TUX NPOLECCOB OOBIYHO PUBIIEKAIOTCS YIPYTO-
IJJACTUYECKUE PEIICHNUs, B KAYECTBO UCXOIHBIX JAHHBIX K KOTOPBIM BBOJUTCS
000N KOMILIEKC MEXAaHUYECKUX XapAKTEPUCTHUK, ONIPEAEIIAEMBIX IO TOJTHOMY
MacrnopTy NPOYHOCTH U Je(hOPMUPYEMOCTH MOPOJ. B CBS3M €O CIIOKHOCTHIO
MPOBEICHMS HATYPHBIX UCIIBITAHUM IMOKA3aTENHN MacnopTa NPOYHOCTU U
1e(popMUPYEMOCTH B OOJIBIIMHCTBE CIIYy4aeB OMPENEISAIOTCS B JIa0OPATOPHBIX
YCIIOBHUSIX Ha MOHOJIMTHBIX 00pa3lax orpaHMYeHHBIX pa3mepoB. [Ipu 3ToM nepexos
OT MEXaHWYECKHUX XAPAKTEPUCTUK MOHOJIUTA K aHAJIOTMYHBIM XapaKTEPUCTUKAM
peatbHOr0 MacCuBa OCYUIECTBISIOTCS IMyTEM BBEICHHMSI MOMIPABOYHBIX
KO3(PUIIMEHTOB, YUUTHIBAIOIINX OCOOCHHOCTH CTPOEHUSI MACCHBA MOPOJ U €r0

HANPsHKEHHOE COCTOSIHUE.

OCHOBHBIMHM TPOYHOCTHBIMH XAPAKTEPUCTUKAMUA MACCUBOB T'OPHBIX MOPO/T
SIBJISIFOTCS IPEAEIBI MPOYHOCTH HA CKATUE, PACTSHKEHUE U IPOYHOCTH HA CJIBUT.

I"'opHBIE TOPOIBI XapaKTEPU3YIOTCSI MAIIBIMU MPEAECIaMUA MPOYHOCTH Ha
pacCTsHKEHHE IO CPABHEHUIO C MMPOYHOCTHIO HA OJJTHOOCHOE C:kaTue. MHOrUMU
HCCIIeIOBATENIIMU B PE3yJIbTaTe UCTIBITAHUM 00pa3IoB YCTAHOBJIEHO, UTO

c.=(10+20)c,,

I'I€ Gc U Gp - MPOYHOCTH IIPH OJTHOOCHOM CYKAaTUH U PACTSKEHUU.

JI71st TPEIIMHOBATOIO MACCHBA G = 24G,, .

Mautast COnpoOTUBIISIEMOCTh TTOPOJI PACTATUBAIOIINM HAMPSIKEHUEM SIBJISICTCS
MIPUYUHOMN TOTO, YTO pa3pyLICHHE TOPOJHOTO MACCHUBA BO3HUKAET PACTSIKECHUEM B

MECTaxX KOHIEHTPALUU HanpspKeHu. st onpeaeneHnst pac4€THBIX 3HAUEHUN

IMPOYHOCTHBIX XaPAKTCPHUCTUK MACCHBA UCIIOJIB3YIOTCA AAHHBIC, IIOJTYYCHHBIC ITPH
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UCIIBITAaHUSIX 00PA3I[0B MOPO U PYI. Pe3ynbTaThl 1a00paTOPHBIX UCIIBITAHUN
00pa3IoB 0OBIYHO HE COOTBETCTBYIOT PEAIbHBIM MEXaHWYECKUM CBOMCTBAM MacCHBa
B YCJIOBHUSIX €CTECTBEHHOTO 3ayieTaHus. [[puarmHaMu 3TOTO SBISIOTCS OTCYTCTBHUE B
MaJIbIx 00pasiax MPOTHKEHHBIX TPEIIMH U HAPYIICHUE CTPYKTYPHI IIOPOJT B
npoiiecce oToopa odpasna. [ToaToMy HamEKHBIM UCTOYHUKOM TTOTYICHUS
PEACTAaBUTEIIBHBIX MEXaHUUECKUX XapaKTEPUCTHUK SBJISIOTCS HEIIOCPEICTBECHHBIC
UCIIBITAHUS TIOPOJ B MACCUBE MJIM OOpaTHbIE PAaCUYEThI 110 U3BECTHBIM CITydasM
CaMOITPOM3BOJIBHBIX WJIM MPUHYAUTEIHHO BBI3BAHHBIX Pa3pyIICHUN 2JIEMEHTOB
TOPHBIX BEIPAOOTOK. B KaduecTBe OCHOBHBIX MapaMETPOB, XapaKTEPUIYIOITUX
COTPOTHUBIISIEMOCTh TIOPOJT CIBUTY paccMaTpuBaroTcs creruieane C u yroa
BHYTPEHHETO TPEHUS — (.

Ha ocHoBanuu 000011I€HNS MHOTOYMCIICHHBIX SKCIIEpUMEHTOB [1,2,3] MOXKHO
MIpeIoIaraTh, YTO yriibl BHYTPEHHETO TPEHUS JIJIS Pa3pyIICHHOTO U HE
Pa3pyIICHHOTO MOPOJ] MPAKTHIESCKH OJTMHAKOBBI, & CIICTIJICHUE CYIIIECTBEHHO
MeHsieTcs. J{1s1 OCHOBHBIX pa3HOBUIHOCTEH rOPHBIX ITOpoJ1 B padoTe [3]

PCKOMCHAYIOTCSA CICAYIOIHUC CPCAHUC 3HAUYCHU YIJIda BHYTPCHHCTO TPCHHUA

Tabnuua 1 - CpenHue 3HaU€HUA yTila BHYTPEHHETO TPEHUSI TIOPO/T

ITopona Yroa BHYTpEHHETO
TpPEHUS

KBapieBsie mOppUPUTHI, CHEHUTHI, TPAHOIHOPHUT-
nop(upkl, BTOPUYHBIC KBAPIUTHI, TECYAHUKU 36 =~ 37

N3BecTHsiKM, MeTamop(duueckue KpUCTAINYECKHe
CJIaHIIbI, TOP(PHUPUTHI, CEPIIEHTUHUTHI, AJIEBPOIUTHI 31 = 33

BeIBeTpenble U KaOJMHU3UPOBAHHBIE IPAHOJUOPHUTHI,
CUEHHUTHI, JTUOPUTHI 30 = 31

®uauThl, TIUHUCTBIC CJaHIBI, rad0opoauabdassl,
apTUINTHI 26 ~ 27

JlocTaTO4HO HaJIEKHBIM CIIOCOOaM KOCBEHHOM OIIEHKH MPOYHOCTHBIX
XapaKTEpUCTHK MACCHUBA SIBJISIETCS Cleaytonas Metoiuka. [lycTe oTKOC B pe3yiibrare
oOpyteHust usMmeHu’1 cBoro ¢hopmy (pucynok 1). B nepsonavansHoM mosoxenuu (1)
CyMMa CHJI yICPKUBAIOIINX MAaCCUB B MOMEHT OOpYIIICHHS paBHA CYMME CHII,

CIIBUTAIOIIHX €r0:
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n n
ZTi = tg(pz Ni + CLl
i=1 i=1

rie Li — JuiiHa MOBEpXHOCTH CKOJIbXKEHHUS 1- ro Ostoka. [Tocie oOpymeHwst

OTOJI3HEBOE TeJO ( TOJI0KEeHHE (2) yAEp>KUBAECTCS TOJIBKO CUIaMU TPEHUS:

n n
DT =tge) N;
i1 i1

Orcrofa onpenensaercs yroja BHyTPEHHETO TPEHUS  tggp = |

Haitnennoe 3Hauenue tgo noacTaBiasieTcsl B yCIOBUE PABHOBECHS,

COCTABJICHHOC IJIsI IICPBOHAYAJIBHOTO ITOJIOKCHMA OTKOCA U OIIPCACIIACTCA CUCIIJICHUC

n n
DT —tged N;
i1 i1

c=1

Li
AHaJOTUYHO PACCUMTHIBAIOTCS W KOHTAaKTHBIC XapaKTEPUCTHUKUA TpHU
OOpYIIEHHBIX OTKOCOB IO CIUIOIIHBIM TOBEPXHOCTSM ocnabneHus. Ha »stamne
MPOCKTUPOBAHUS Pa3paOOTKM HOBBIX MECTOPOXKICHUN HATypHBIE WCHBITAHUS U
oOpaTHbIe pacy€Thl HE MOTYT OBITh NPOBEJEHBI B CBS3M OTCYTCTBUS OOHa)KEHUM
mopos. IlosToMy  BO3MOXHBIM  CHOCOOOM  MPUOIMKEHHOTO  OINpPEACIICHUS
XapaKTEPUCTHK TOPOJT B MACCHBE SBISICTCS pacdyeT WX [0 XapaKTEePUCTHKaAM

71a00paTOPHBIX 00Pa3ILOB C MOMOIIBIO CIIEUATIBHBIX MACIITA0OHBIX KOADDUITUEHTOB.

Pucynok 1 — Cxema k 00paTHOMY pacuery:
(1) — monoskeHue 10 oOpyiIeHus; (2) — mocae oOpyIIeHHUS.

BOHpOC O B3aMMOCBA3H MCKAY MCEXAHHMYCCKHMH CBOMCTBAMH MacCHBa U

00pa31oB MOPOJ] paccMaTPUBAJICS BO MHOTUX paboTax. B 4acTHOCTH 3TO B3aMMOCBSI3b
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B pabote [3] ompenmensiercs uepe3 3HAUYCHHS KOA(DOUIIMEHTOB CTPYKTYPHOTO
ocnabJieHUs] MacCHBa:

1
di—— L
1+a|n(Hi/hi)
Trac KO3(1)(1)I/IHI/ICHT «a» BO3pacCTacTt OT 1 a0 7 ¢ YBCIIMYCHUCM IMPOYHOCTH

obpasmos opox ot 1,0 1o 100 MlITa; H; - rmybuna 3aneranus, | — ro Tuna nopos; h; —
pasMep CTPYKTYpHOTO OJIOKa | — IO THIIA TIOPO/I.

3aBucuMOCTh Mexay cuervieHuem B maccuBe (C,) u B obpasue (C,) uepes
k03 unueHt d; UMeeT BHULI; N; =d;N;.
Jlis MaccuBOB, ociabmeHHbIX TpemmaaMu N, =C. +(N; - N )d;;
rae C; — CIEIJICHUE KOHTAKTOB TPEIIUH.

Hcnonp3oBaHue HpHBGI{éHHBIX 3aBUCUMOCTEH H Ta6JII/II_I IIO3BOJIIIOT B
IIaJIBHeI;'IHIeM OIIPpCACIINTD pvaéTHBIG IMPOYHOCTHBIC XAPAKTCPUCTHUKHU IIOPOAHOIO
MacCCHBaA.

Jluteparypa
1. 3ayp6exoa H.J[., TynrykoB Bb.T., KymaxanoB b.)K., Ao6npuimaes 3.K.
Metoauka O1eHKH YCTOMYMBOCTH MOPOJHOTO MaccuBa BOJIM3H BbIpa0OTOK. — BecTHHK
KasHUTY umenu K.M.Catnaea. Ne 5 (55). Anmartsr, 2006. - C. 42-45.
2. Kapramor KO.M., MareeeB b.B., Muxees I'.B., ®aneeB A.b. Ilpounocts u
nedopMupyemMocTh ropHbix nopoi..— M.: Heapa, 1979. - 269 c.

3. ®ucenko I'.JI. YcroitunBocTh 00pTOB KapbepoB 1 oTBanoB.— M.: Henpa, 1965 -
378 c.
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GOSPODARKA ROLNA

Rolnictwo, gruntoznawstwo i agrochemia

Kapbuikacoin H.
Kazaxckuu nayuonanvnwiu acpapnoiu ynueepcumem, Kazaxcman

MCCNEAOBAHUE TEXHOIMEHHO-HAPYLUEHHbBIX 3EMEJb U
MOP®OJIOT'M4YECKUE OCOBEHHOCTU NMOYB

3arpsi3HeHHE IMOYBEHHOro mnokpoBa Kaparayckoro OacceliHa U OCHOBHBIE
MTOBPEKJEHHUS CEJIbCKOXO03SMCTBEHHBIX 3€MeNb CBSI3aHbl C JOObIYEH U mepepaboTKOM
¢dochoputos. Illupuna Gacceitna nocruraer 20-25 KM M IPOCTHPAETCS B CEBEPO-
3araHOM HalpaBJICHUH Ha pacCTOsIHUM 120 kM. B HEM U3BECTHO HECKOJIBKO JECATKOB
MECTOPOXKACHUN MENKO3epHUCTHIX (HOChOPUTOB, cpeau KOTOpbIX Hauboisee
KPYITHBIMH MECTOPOXKIEHUAMH sBILItoTCsS Uynak, Akcai, XKanarac, Kokcy, Kokxon,
KOTOpbIE€ MO 3aracaM BBICOKOKAYECTBEHHBIX (OCHOPUTOB CTOUT B OJHOM PSNy C
YHUKQJIbHBIMU MecTopoxaeHusMu Mapokko, CIIIA u Tynuca. B co3manum
KapaTtayckoro OacceilHa yd4acTBYIOT OTJIO)KEHHS Iajeo0308 U KalHO30s, C
KapOOHATHBIMU M BYJKaHOT€HHBIMH MopoAamu. Hanbonee ctapbiMu 00pa3oBaHUAMU
B CBOEH BEpXHEH YaCTH SBISIIOTCA MeTaMOP(HBbIE KBapI-XJIOPUTOBBIE U TaJIbK-
XJIOPUTO-CEPULMTOBBIE CIAHLbI, COCTOSALIME W3 PACCESIHHBIX OCTAaTKOB amnaTwWTa,
CJIaHLIEBBIMU TY(OTEHHBIMH IECKAMU U CIIOSIMU CJIaHIEB, U MeTaMop(dHbIe KBapii-
XJIOPUTOBBIE CIAHIIBI, COCTOSIINE U3 TOJICTBIX CIOEB (hOCHOPHUTOB.

[Io MHeHMIO psifja UCCIEAOBAHUN, U3YYEHHE MOJIOABIX NOYB B TEXHOTE€HHO-
HapyILIEHHOM JIaH/iadTe Mo3BOJIAET ONPEAETUTh CKOPOCTh (HOPMUPOBAHUS MOYB.

Onpenenenue cpokoB (OPMUPOBAHUSI TIOYB TMOJTHOTO MPOGUIs SIBISETCS
CJIOKHOUM TpOOIEeMOi, U JJIsl TOrO, YTOObI HA HEEe OTBETUTh, HEOOXOAMMO MPOBECTU
CPaBHUTEIbHBIA aHAJIU3 PACKOIIOK.

CpaBHuBas TOYBEHHBIE pa3pe3bl TEXHOTCHHO-HAPYIIEHHBIX 3€MENb C
npo@uiieM 30HAJIBHBIX MOYB C PACTUTEIHLHOCTHIO €CTECTBEHHOTO MPOUCXOMKICHMUS,
MOXEM TOBOPUTh O TEHJICHLUUAX H3MEHEHUH TPYHTOB TEXHOT€HHO-HAPYIICHHBIX
3eMenb, Mpoleccax MOYBOOOPa30BaHUS W HEKOTOPHIX IMOYBEHHO-IKOJIOTHYECKUX

GyHKIHA.
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OCHOBHBIM  KpUTEpPHEM OIpPEAECICHUS BO3pacTa U MPOTHO3UPOBAHUE
00pa30BaHUsI TOUBHI C MOJHBIM MPO(UIIEM SIBISIETCS TYMYCO — aKKyMYJISITUBHBIN CITOM,
a OCTaJIbHBIE KPUTEPUU CYMMHUPYIOTCS U KOPPEKTUPYIOT 3TOT CIIOM.

Hcnonb3oBaHWe  TEXHOTEHHO-HAPYIICHHBIX  3€Melb  MECTOPOXKIACHUMN
(dhochopuTOB- 3TO Kapbepbl pa3IMuHON TITyOUHBI U GOpMBI Teppachl. Psgom ¢ HUMH
OBLIIM pa3MelIEHbI OTBAJIBI, BBIJICJICHBI 3HAUUTEIIbHBIE 3€MEJIbHbIE YUYaCTKH 01 cOpoc
MOTEHIUATBHO-TIJIOIOPOAHBIX CIOEB.

UccnenoBanus mpoBomwinch Ha 14 otBamax. B oTBamax packambIBaroT
pa3pe3bl C y4eToM MHUKpopenbeda, pacTUTETbHOTO MOKPOBA M Pa3HOCTOPOHHOCTH
otrBasia. PaccmotuMm 1 paspe3 —BOpoHKY ¢ BepHeit yacT 14 otBana (pucyHok 1).

BepxHsisg yacTh oTBasia pacroiokKeHa B BEpXHEHW yacTu, HabromaeTcst oToop
KaMEHHO-TPABUNHBIX MaTE€pUaAJIOB MPU BECEHHE-OCEHHUX OCAJKaX TaM K€ OCTAJIHCh
KPYIHBIE KAMHU U KPYITHO3EPHUCTHIE paKIIUU FPaBUsl.

HeszameTHo, HO HAOMOMAaETCS] HAKOTUICHUE PACTUTEIBHBIX OCTATKOB B BHJIC
PEOKOr0 W OpraHMYecKoro marepuana. BcTpeudaercsl JI€KapCTBEHHBIM JIOHHUK,

CANHUYHBIC 3JIaKOBBIC ITOJIBIHb, IICTHHA.

Pucynok 1. Packon 14 orBana

Pazpe3 Ne 1.
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0-1 cMm XKentoBato-Oypslii, CyXOi, clierka YIJIOTHEHHBINH, KAMEHUCTO-TPABUNHBIMH,

MCJ'II(O?)CPHHCTBIﬁ ITY3bIPBKH ITPX HAHCCCHHUN COJISTHOM KMCJIOTBI

1-5cm JKenroBaTto-Oypblid, CIeTKa YIUIOTHEHHBIN, CYX0M, KAMEHUCTO-TPAaBUMHBIM,
C TPOXKWIIKAMHU, MEIKO3E€PHUCTO-TIBUIbHBIN, ITy3bIPbKHA IPU HAHECECHUU

COJISIHOM KHCJIOTBI

5-20cm XKentoBaTo-Oyphlii, VIUIOTHCHHBIH, CYXOW, KaMEHUCTO-TPaBUNHBIMH,
3€pPHUCTO-TIBUIbHBIN,CUIIBHO TIEHUCTBIA TIPU  ONPBICKUBAHUU  COJSTHOU

KHUCJIOTOH .

Hcnonb3oBaHWe  TEXHOTEHHO-HAPYIIEHHBIX  3€MEIb  MECTOPOKICHHI
(ochopUTOB ABISAETCSA AKTyaJIbHOM, TEOPETUUECKH MOTYUYEHHBIE PE3YJIbTAThI CIyKaT
OCHOBOH JUISI PAKTHYECKOTO MCIOJIB30BAHMS B IIPOBEICHUN MEPONPUATHNA € LEIBIO
OXpaHbl OKpY’KaloIlllel Cpelpl, CHIKEHUS BbIOPOCOB yriepona B aTmocdepy,
MOJIHOLUEHHOTO (YHKUHMOHUPOBaHUS OuOC(hEepbl M COXpPaHEHHUS 3KOJOTHYECKOIro

PaBHOBECHS B MPOMBIIIJIEHHBIX HACEJICHHBIX MYyHKTaX.

Jlureparypa:

1. Ko3si6aeBa @.E. OueHka noYBeHHO-3KOJIOTMYECKON (PYHKIIMU B YCIOBUSIX
texHorenesa//[louBoBeaenus u arpoxumus, 2011.-C.10-17

2. Ko3esibacBa @.E., beiiceea I'.b., EkeitbaecBa JI.I1., Kadaposa M.C.
Kanatac ¢ochopuT KeH OpPHBIHBIH TaOWFU >KOJIMEH KaJlblHA KEJIN KaTKaH
ayMaKTapblHJIa OCIMJIK >KaMBUIFBICBIHBIH KalMblHA KeIy JeHrehin Oaranay //
Marepuaibl MEXKIYyHApOJAHOW HaydHOW KoHpepeHnnn «OpraHUYECKOE CeIbCKOEe
x03sicTBO B PecnyOnuke Kazaxcran: Hacrosiee u byayimee». - Acrana, 2016. -

C.178-181.
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Uprawa roslin, selekcja i nasiennictwo

bexumosa I'.B., a.c.x.H. CaraatekoB Y.M.

HAO «Kokwemayckuii cocyoapcmeennsiii ynugepcumem um. LI Yanuxanosay,
Pecnybnuxa Kaszaxcman

OTBOP 3UMOCTOUKNX ®OPM CINOXHOIMMBEPUOHbLIX NONynAauum
AOHHUKA OnA CO3A0AHUA HOBOIO COPTA B YCINTOBUAX
CEBEPHOI'O KASAXCTAHA

JIiist u”HTeHCUPUKAUU KOPMOTIPOU3BOJICTBA, a TaKxKe 1 3HPEKTUBHOTO
WCIIOJIb30BAaHUsI TACTOMI HEOOXOJMMO BBICEBATh TaKW€ KOPMOBBIE KYJIbTYpHI,
KOTOpbIE MOTYT COYeTaTb B ce€0€ OCHOBHOM KOMIUIEKC XO3AiCTBEHHO-LIEHHBIX
MPU3HAKOB M CBOMCTB, TAKMX KaK BBICOKAS KOPMOBAas M CEMEHHAas MPOIYKTUBHOCTb,
BBICOKAsl 3MMOCTOMKOCTB, COJICYCTOMYMBOCTh M 3aCYyXOYCTOWYMBOCTb, YCTOUYHUBOCTh
K pa3JIMYHBIM 3a00JIEBAaHUSIM U T.]I.

OIHUM W3 TaKUX KyJIbTYp SBJISETCS JOHHUK JBYJIETHUM, KOTOPBIM IO
MHOTMM  CBOMM IIpU3HAKaM M  CBOWCTBaM  3apeKOMEHAOBaI  ce0sl  Kak
3aCyXOyCTOWuYMBasi, 3UMOCTOIKas, coJieycToluuBas  KyiabTypa  (CeBepHOro
Kazaxcrana.

YHHUKanbHOCTh M  YHUBEPCAIBHOCTh  XO3AWCTBEHHOIO  MCIIOJIb30BAHUS
KyJIbTYphl JOHHUKA OOYCIIABIMBAETCS HA PEAKOCTh IEHHBIM W OJIArOMPUSI THHIM
COUeTaHHWEM IS 3EeMJICJIEINsl U PACTCHHEBOJICTBA KOMIUIEKCOM OHOJOTUYECKHUX
CBOMCTB M XO34MCTBEHHBIX MpU3HAKOB. OH SBJISETCS HE3aMEHHUMOW, €IMHCTBEHHOM
BBICOKOOEJIKOBO ~ KOPMOBOM  KYJbTYypOH, ©OOraTtoi MNpOTEMHOM, KapOTHHOM
HE3aMEHUMBIMU aMUHOKHUCJIOTAMH U MUHEPAJIBHBIMU COJISIMH, CTIOCOOHBIN pa3pelinTh
npo0semy neduimTa pacTUTEILHOTO Oelika B COMOYHO-PaBHUHHON 30He CeBEepHOro

KazaxcTaHna ¢ kKoMIuIeKcamMu 3aCOJICHHBIX 3emMerb [1].

PacnpocTpanuBIINCE IO BCEMY MUPY, JOHHHK BOILIEN B KyJbTypy U B CTpaHax 3amajgHoi EBpomsl —
®panuyn, lepmanuu, [Tonsinu, Benrpuu (Clarke A.E., 1935; Lelunann C., 1951; Kasperbauer M.1., Gardner F.P., Konig
R., 1962; Gupta B.K., Beri S.M., 1984).

B CeBepHOM Kazaxcraue JOHHHUK B Kayde€CTBEC KOpMOBOﬁ KyJbTYpbl, a TaK¥XKE€ U
(bPITOMCJ'[PIOpaHTa CTaJii BO3JCJIbIBATH B CEPEANHE 50-x TOOOB IIOCJIE€ OCBOCHHUA ILICIMHHBIX 3AaCOJICHHBIX 3€MCEJIb U
COJIOHLIOB. U ¢ Toro BpPEMCEHH, TOHHUK 3apCKOMCHI0BAJI 06651 KakK BI)ICOKO6€J'IKOBaSI NEPCIICKTUBHAA KOPMOBAas KYyJIbTypa
MHOTOILUTaHOBOT'O UCTIOJIb30BAHUS U MOJTYUHIT ITUPOKOE paCIPOCTPAHCHUC B HpI/IGaJITI/IKC, HOBOJ’DKLQ, BaIHKI/IpI/II/I, Ypane,

Anrae, CuOMpH U IPyTUX 3eMIIEAeTbYeCKAX paioHax [2].
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VYuuTteIBas MHOTO(YHKIIMOHATIBHOCTD KYJIbTYphI JOHHUKA, B HACTOSIIIEE BPeMsI
B ycnoBusax CeBepHoro Kazaxcrana npoBoautcs pasBepHyTasi paboTa Mo cejleKlIuu
JaHHOW KynbTypbhl. OCHOBHBIMU METOJAMU CENIEKIMH SIBISIOTCS THOpUIU3aIus,
TONKPOCC M MOJIMKpOcC. B Hammx uccneaoBaHUSAX IS JIYYIIEr0 U BCECTOPOHHETO
W3Y4YEHUsl LIEHHBIX MPU3HAKOB HACIEICTBEHHOCTH IOHHHKA 3aJ0KEHBI IOJIEBBIC
OTIBITHI B MOJIMKPOCCHBIX MUTOMHUKAX, POAUTEILCKUMU (POPMAMU KOTOPBIX SBIISIIOTCSA

IMCPCIICKTUBHLIC COPTA PA3JIUIHOI'O reorpa(bﬂqecmro IMPOUCXOKIACHHU.

DKCnepruMEHTAIbHBIE Pa0OTHI O CENEKIIMU JOHHUKA MPOBOIUIUCH B 2017-
2019 rr. na oneitHOM Toie TOO  «CeBepo-Kazaxcranckuii  HaydHO-
UCCJIeI0BATELCKUIM MHCTUTYT CENbCKOro X03stiicTBa» (c. Yarnmuka 3epeHIuHCKOro

paiiona AkMoMHCKOM obactu PecniyOnuku Kazaxcran).

[To4BBI OMBITHOTO y4YacTKa - YEPHO3EMbl OOBIKHOBEHHBIC, CPEIHEMOIITHBIC,
IIyOHMHA TYMYCOBOT'O TOPU30HTA JOCTHTAeT - 25-27 cM., coaepkaHue rymyca - 4,71,
noaABMWXHBIX popm dochopa — 7,3 mr/kr nousl (HU3K0E), Kanus — 40,9 MI/KT MOYBBI
(BeICOKOE), a30Ta 14,0 Mr/kr mouBsl (BeicOkoe). ClieoBaTENbHO, MO COJEPKAHUIO
a30Ta " Kaiusi 00eCIEYeHHOCTh BBICOKas, 0 (hocdopy — Huzkas. [To mexaHnyeckomy
COCTaBY MTOYBBI — TSKENBIA CYTIIMHOK CIA00XPSAIIEBATHIN, 00bEMHBIN BEC B ITAXOTHOM
ropusonte 1,19 r/cm®, B MerpoBoM cioe B cpeanem — 1,30 r/cm®. BnaxkHocTb
ycToitunBoro3assaanus 13%.

JIJ1st OeHKH 3UMOCTOMKHX (POpM JOHHHMKA HAMU M3y4eHbI 10 nmepcrneKTUBHBIX
OMOTUIIOB B MUTOMHUKE cloXKHOTrHOpuaubix nomyssiiiuu (CI'TI). IToceB nmpoBoauscs
BPYUYHYIO BO BTOpo# fiekane mast mecsitia B 2017-2019 rr. Cioco6 moceBa — KBapaTHO-
rHe3noBoi ¢ paccrossHueM 70 cM x 70 cM, B TpeXKpaTHOW MOBTOPHOCTH, IJIOIIA/Ib
NEensSHKM cocTaBwia 25m2. [ryOuHa 3amenku ceMsH — 3 c¢M. B kauecTBe cTanmapra
ucnonp3oBai copT CpereHckud (yiss OWMOTUIIOB JOHHUKA O€Ioro) W CcopT
AnbiieeBCkui (111 OMOTUIIOB JOHHHKA JKEJITOTO0). YXO0/ 32 PACTCHUSIMU TIPOBOIUIICS
PYYHBIM, a TaKK€ MEXaHM3UPOBAHHBIM CIIOCOOOM. YKOC OTOOpaHHBIX OMOTHIIOB Ha
3€eJIEHYI0 MacCy W Ha COJIepKaHUE CyXOTO BEIeCTBa MPOBOAWJIACh B (pa3ze Hayama
LIBETCHUsI, YOOpKa HA CEMEHHYIO0 MPOJAYKTUBHOCThH - MO MEpe co3peBaHusi 0000B B
cepeHe aBTycTa Mecsia MPOBOAWIACH BpPYYHYHO, OOMOJIOT CHOMOB - Ha

CTAIMOHAPHBIX JTAOOPATOPHBIX MOJIOTHIIKAX.

[ToronHO-KIMMATUYECKUE YCIOBUS 3a TOJBl HCCIECIOBAHMI MEHSUINCh B
3aBUCUMOCTH OT roja, ruapoTepMuueckuii koagduuuent B 2017 rogy cocrtaBui B

cpeanem ['TK=0,8 (3acyuutussiii roxa), B 2018 rogy I'TK=2,0 (U30BITOYHO BIaKHBIMI
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ron) u B 2019 rony I'TK=0,7 (3acyuunuBblii T0j1), 4TO COOTBETCTBEHHO IMOBIIHUSIO HA

(dhopMHUpOBaHNE BET€TaATUBHON MACChl M YPOKaHOCTH JIOHHHUKA.

B nayuyHO-uccienoBaTenbCckod paboTe HaMHM HCIOJIB30BaHA METOAMKA IIO
CEJICKIIMM MHOTOJIETHUX TpaB Bcecoro3HOro Hay4HO-HUCCaeA0BaTENbCKOr0 HHCTUTYTA
kopMoB uM. B.P. BunssiMca [3]; MeTOIMKA IO TOCY/IapCTBEHHOMY COPTOUCIBITAHUIO
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp [4]; DKCIIEpUMEHTAJIbHBIE JAHHBIE YPOKAWMHOCTH
3€JICHOM MacChl, CyXOro BEIECTBA U CEMEHHON MNPOAYKTUBHOCTH MOJBEPIIIUCH
cTatTucTideckoir oopadotke 1o nmporpamme ANOVA-SPSS.-13.5 [5].

JIOHHUK — 3UMOCTOMKOE 3aCyXOyCTOMYMBOE pacTeHue. [1o 3TuM nokaszarensim
OH PaBHOLICHEH JIFOLIEPHE WA NPEBOCXOJIUT €€. 3UMOCTOMKOCTh JOHHUKA 3aBUCHUT OT
pacIooKeHUs KOpHEBOW Ieilku B mouBe. Eciam oHa HaxoauTcss ONM3KO K

ITOBEPXHOCTH MOYBBI, 3MMOCTOMKOCTb PACTEHUM CHUXKAETCS.

CymiecTByeT Takasi KOPpEJSIIUOHHAS CBSI3b: YEM BBIIIE 3UMOCTOMKOCTh TOTO
WA UHOTO COpTa JOHHWKA, TEM BBIIIE €ro 3acyX0ycTOM4YuBOCTh. [loaTOMYy copra
0€JIOro WM KEJITOro JJOHHUKA CTEIHOTO MPOUCXO0KACHHS 00JIee 3aCyX0yCTOMYNBBI U
3UMOCTONKH, YEM COpTa WK (POPMBI, HAIPUMED, U3 CEBEPHBIX PETHOHOB.
3UMOCTOMKOCTh IOHHUKA BO MHOT'OM 3aBHCHUT OT HECKOJIBKMX (PAKTOPOB,
KaKUX KaK, CPOK CKallTMBaHUS PACTCHHM B TICPBBIA TOJ] )KU3HH, BHICOTA CKAITUBAHUS,
riyOrHa 3ajleraHusi KOPHEBOM IIEHKH, IUaMeTp KOPHEBOM IIEHKH. YUWUTHIBAs 3TU
OCOOEHHOCTH KYJBTYphI IOHHUKA, ObLJI BHIOpAH CPOK CKAIIMBaHUS yKOca B Hadale
LBETEHUS, IPUMEPHO B CEPEIUHE UIOJISL, ITO AAET BO3MOKHOCTh PACTEHUSIM IOHHUKA
nepes; yX0A0M B 3UMY MHTEHCUBHO OTPACTaTh U 3aJI0’KUTh Ha KOPHEBOM IIEHKE TOYKHU
OTpacTaHus [0 HACTYIUIEHUS OTpUUATENbHBIX TemmepaTryp. CyliecTByeT Takas
3aKOHOMEPHOCTh, YEM M03KE MTPOBOJUTCS YKOC, TEM MEHbIIIE U3PEKUBAETCS PACTEHUE,
TO €CTh MOBBIIIAETCS 3UMOCTONKOCTD.
N3yyeHne KOpHEBOM cHCTEMbl OMOTHUIIOB JOHHHMKA IOKAa3allo, YTO B
MEepPBBIA TOJ pacTeHUs JTOHHHWKA OEJIoro MPUOCTAHOBUIIM CBOW BETETAIIMOHHBIM
nepuon, HauuHasg ¢ 97 mgus (CI'TI-5-12508) no 107 menn (CITI-1-12503, CITI-2-
12519). I'nyGokoe MPOHMKHOBEHHWE KOPHEBOM IIEHKH, KaK OCHOBHOTO TMOKa3aTess
3UMOCTOWKOCTH PACTEHUH JOHHHMKA, ObUI OTMEUYEH y OMOTUIOB JOHHHKA Oenoro -
CI'TI-3-12601 — 2,60 cm u CI'TI-5-12508 — 2,50 cMm (y cTangapTa 3TOT K€ MoKa3aTeb
paBeHd — 1,97 cm), y 6uotunoB noHHuka xenroro - CI'TI-10-12455 — 2,73 cmu CI'TI-

8-12454 — 2,70 cm (y crarmapTa 3TOT e moka3areiab paBeH — 1,17 cm).
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JluameTp KOpHEBOH IIeWKH y OMOTHIOB JOHHMKA Oenoro kojiebasics oT

7,7 mm (CT'TI-1-12503) no 19,3 mm (CI'TI-3-12601), y OMOTHUIIOB TOHHUKA KENTOTO OT
8,0 MM (cTanmapt AunbieeBckwii) 1o 21,2 mm (CI'TI-9-12459).

Pa3BuTas kopHeBas cuctemMa JOHHUKA TIEPBOTO rojia 00ECIeUYnBAET BHICOKYIO

3UMOCTOWKOCTh PACTCHHM, T.€. JJIMHHBIA TJIaBHBIA KOPEHb W TIIyOOKOE 3alieraHue

KOPHEBOM MIEUKH (MMEHHO TYT (POPMUPYIOTCS IOUKH OTPACTAHUS).

Cnmcok ureparypbl

1. CaranbexoB VY.M. Co3naHue CIOXHO-TUOPUIHBIX CHHTETUYECKHUX
MOMYJISIIUNA TOHHUKA METOAOM MoiauKpocca// Cenekuust U TEXHOJIOTHS BO3/IEIIbIBAHUS
KOPMOBBIX W 3epHOBBIX KyinbTyp B CeBepHoM Kazaxcrane / H.T.b. KHUUCX,
Kokmeray, 1994, Nel; C. 5-9.

2. CaranbekoB Y.M. ['eHopoH KyIbTYpHl IOHHUKA U €TI0 MCIOJb30BaHUE B
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3.Meronuuecknue yKazaHus sl CEIEKIUU MHoOrojeTHux Tpas[Tekcr].
MockBa: Bcecoro3Hblli HAayYHO-HCCIENOBATEIbCKUNA WHCTUTYT KOpPMOB uUM. B.P.
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INTEGRATED MODEL OF EFFECTIVE DISTRIBUTION OF WATER
RESOURCES IN A TRANSBOUNDARY RIVER BASIN ILE BASED ON A
PREDICTION MODEL: A LITERATURE REVIEW AND IDEAS.

Abstract: The resources of the lle River are the most important source of fresh
water from Lake Balkhash. However, nowadays the situation with the use of resources
of the transboundary lle River with China remains unresolved. According to experts,
the increasing withdrawal by the Chinese side and the deterioration of water quality in
the lle River could lead to an environmental disaster in the Balkhash basin. In this
regard, the development of an integrated model for the optimal distribution of water
resources of the transboundary lle River will be an actual solution. In this article, we
consider effective methods and solutions to water problems in Transboundary Rivers,
as well as analyze the advantages and disadvantages of each method and their possible
application for the Ile river basin.

Keywords: transboundary rivers, lle, projection pursuit model, prediction
model, gray wolf optimization, optimization of water resources distribution,
hydrological model.

1. Introduction. For Kazakhstan, the use of water resources of Transboundary
Rivers is a special and rather serious topic. Over the past 15 years, there has been a
tendency towards a reduction in the natural resources of surface water in Kazakhstan
[1]. Kazakhstan considers the solution of the problem of Transboundary Rivers as one
of their priority tasks. According to experts, the implementation of the PRC’s ideas
will violate the existing water supply regime and will hit industry and agriculture in the
northeastern and central regions of the Republic of Kazakhstan [2]. But the most
important thing is that the environmental situation in the zone of Balkhash lakes can
greatly deteriorate, which is able to repeat the tragedy of the Aral Sea here [1]. In this
regard, the development of an intellectual model for the optimal distribution of water
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resources of the transboundary Ile River will be an urgent solution. This article
discusses two successfully applied methods to solve the problems of water distribution:

1) The method of the regional climate model in combination with the physical
hydrological model (WEHY -Watershed Environmental Hydrology Model) [3];

2) an integrated distribution model for optimizing water resources based on a
forecasting model — the gray wolf optimization method (PPMGWO-Projection
Pursuit Model and Gray Wolf Optimization) [12].

The research methods analyze input data, topography processing, land use,
model calibration and validation, assessment of hydrological conditions, the
advantages of the two models and their possible application for the Ile catchment.

Based on these two effective models for solving the problems of the distribution
of water resources in the catchment areas, in this article we will build a hybrid model
that can be applied to the catchment of the lle River.

2 Research methods. The first method is the WEHY model of the watershed
hydrology (WEHY), which was used for the Tao catchment [3]. According to the
results obtained, it can be seen that this model is successfully used today to assess and
analyze the distribution of water resources on the Tao River [3]. The WEHY model
was implemented based on information on topography [10], soil and land use /
coverage, which was obtained from global satellite data [6]. The input information for
the climate model is global reanalysis data (ERA-20C) [7], which are then dynamically
reduced using the regional climate model [5] and then introduced into the hydrological
model for reconstruction of hydrological data [11]. Atmospheric data [8] consist of
ERA-20C [7] reanalysis data on a reduced scale with eight different variables: 1)
precipitation, 2) air temperature, 3) wind speed, 4) shortwave radiation, 5) longwave
radiation, 6) pressure, 7) mixing coefficient, 8) geopotential height [4].

Using the approved WEHY model, it is possible to reconstruct hydrological
data on the watershed, based on their input data obtained because of building the WRF-
Weather Research and Forecasting Model [8]. The calibrated and tested WEHY model
can be used to predict future water supply from the catchment under atmospheric inputs
from future climate forecasts of global climate models [3].

Along with reconstructing the data, this approach allows simulating the
corresponding atmospheric and hydrological variables; therefore, an analysis of these
variables may reveal the causes of the reported results, although the determination of
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the cause-effect relationship may be complicated by the nonlinearity of atmospheric
and hydrological processes [9]. Finally yet importantly, the results of this study have
an exact time resolution (hourly), the application can be used to assess hydrological
risks, such as floods and droughts [3].

The second method is the innovative integrated model PPMGWO [12] for
optimizing the use of water resources in the transboundary river basin, which is
integrated using the forecasting model (PPM) [14] and the gray wolf optimization
method (GWO) [13]. The PPMGWO model is designed to optimize the distribution of
water resources in transboundary river basins [12]. This study was applied to the
Songhua River Basin and 25 control units as examples, taking the PPMGWO model
proposed in this study to distribute the amount of water. In this study, 15 indicators of
the distribution of water resources in transboundary river basins and regions are
selected, which is consistent with reality [16].

The main principle of the PPM model is to project high-dimensional data into
a low-dimensional subspace through a certain combination, reflect the structure or
characteristics of the original high-dimensional data by minimizing the projection
index, and analyze the data structure in low-dimensional space in order to realize the
goal of studying and analyzing large data [15]. PPM can be used in the distribution of
the amount of water, and the procedure of its algorithm consists of 5 steps [15]: 1)
Assessment of the dimensionality of the data; 2) Build the function of the projection
indicator; 3) Build the objective function of the projection; 4) Optimize the function of
the projection indicator; 5) Calculate the cost of the projection.

The Gray Wolf Optimizer (GWO) is a simulation of hunting activities in a pack
of wolf packs, leadership in clusters; prey environment and location of victims are three
main types of behavior of hunting gray wolves [13]: 1) Cluster leadership; 2) the
environment of the victim; 3) Hunting behavior.

The procedure for implementing the water distribution of the PPMGWO model
can be generalized as follows: 1) build a system of indicators for the distribution of
water quantity and normalize indicators; 2) determine the objective function; 3)
initialize the parameters; 4) to obtain the spatial position of the victim based on the
above procedure of the GWO algorithm [13]; 5) get the result of the distribution of the
amount of water of each control unit.

Obviously, the PPMGWO model takes into account both the environmental

justice of industrialized cities and the sustainable development of agricultural cities
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[13] [15]. The simulation results show that the amount of water that can be distributed
in all controls shows a general tendency to increase with reasonable and equal
operation and use of water resources [12].

3 Results of the study. Having analyzed two effective models for solving the
problems of catchment areas, we can build a model that will be applied to the water
resources of the lle River. A feature of this model is that it considers both global
climatic influences [3] on the lle River basin and the use of water resources for various
purposes (agricultural activity, urbanization, etc.) [17]. The first WEHY model uses
atmospheric, hydrological and climatic data from 1970. The peculiarity of this model
Is that with the help of these data we can see statistics of precipitation, melting glaciers,
changes in climate data, which directly affects the volume of water in the river basin,
as well calibrated data can be used to predict future water supply from a catchment
under atmospheric inputs from future climate forecasts of global climate models. In the
second model, we see that here indicators are selected that relate to human factors, such
as the ecological state of the studied area, the area of the agricultural industry, the
population, the volume of water consumption, etc. The advantage of this model is that
it projects high-dimensional data into a low-dimensional subspace through a certain
combination [6], which allows to obtain a more accurate result with a minimum
deviation from large data, also controls the rational use of water resources, an effective
increase in the efficiency of water resources use and future industrial water reuse rate
increase [12].

4 Conclusions. Our task is to implement the above hybrid model in the Python
program using the current data of the Ile River. We can restore global data [4] using
the Google Earth Engine program, which has had a Data Set since the 1970s. With the
successful completion of this research work, our hybrid model in the future will allow
us to show changes in the volume of the lle River water predict and manage adverse
events like drought, pollution, etc., and demonstrate the rational and efficient
exploitation of the use of water resources.
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TESTING OF INFORMATION SECURITY TO VIRTUAL GROUND

The possibility of constructing a virtual cyber security landfill on different
platforms - virtual network emulators is analyzed, conclusions are made for each of the
emulators based on the advantages and disadvantages of each. GNS3 was selected to
build a virtual cyber security landfill based on the virtual network emulator, despite
some disadvantages, such as the lack of multi-user support and the limited availability
of neglected QEMU network connections. In all other respects, this emulator is ideally
suited to implement on its basis a full-fledged virtual network, configure it for any
needs and perform full testing, except for the use of wireless networks and devices that
are not emulated in any of the platforms. Software for testing the built-in cyberspace
test site are considered.

The topology of the cybersecurity polygon based on GNS3 application software
was developed and implemented. The computer network topology consists of a Cisco
ASA 5520 firewall that divides the company network into a demilitarized zone, an
internal and an external network. Cisco 3745 router configures routing between
employee networks and management and remotely connects to secure SSH protocol
version 2. In the demilitarized zone, a Web server is set up that can be accessed from
an external network (Cisco ASA automatically transmits packets to it via 80 port to the
server) and from the internal network. Also configured is an FTP server that can only
be accessed from the internal network. Cisco ASA has set up static NAT to access a
local server from the Internet, as well as to prevent external access to the external
network and a graphical interface for managing Cisco ASDM firewall. Network
settings checked.

To test the built-in cybersecurity site, the network and ports of network devices
were scanned from the outside using Zenmap utility as a result of ASA and NAT

settings, the scan gave nothing but the found IP address of the external ASA interface,
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and the scan from the inside, which resulted in information being collected internal
network.

Hping3 utility implemented a network stress test - Syn-Flood server denial-of-
service attack, based on an attempt to initialize a large number of concurrent TCP
connections by sending a SYN packet with a non-existent return address. The
counteraction to this attack was implemented.

The methods of testing and analysis of the risks of the AU were considered, the
optimal method for testing the information security system based on a cyber security
polygon was determined. First of all, the existing methods of testing and assessing the
vulnerabilities of the AU are analyzed to determine their advantages and disadvantages,
which consists in quantitative and qualitative assessment of IP protection for the
possibility of further comparison of the spent resources and security of the IP. It is
concluded that it is not advisable to evaluate the network security with mixed
(complex) methods.

The iRisk methodology was chosen for testing, primarily because it is free of
charge, sufficiently informative, and includes another CVSS v3 methodology for
vulnerability assessment, which is actively supported by the National Institute of
Standards and Technology. The following OSes have been tested for Cisco 10S
Arbitrary Command Execution Vulnerability (CVE-2012-0384), Cisco Access Control
Bypass Vulnerability (CVE-2012-1342), EternalBlue (CVE-2017-0144), Meltdown
(CVE-2017-5754) , Specter (CVE-2017-5753) (CVE-2017-5715), the conclusions
about the robustness of the built network to specific threats by the iRisk method, where
values are ranged from 0 to 1000 and zero corresponds to the AU in which this
vulnerability can be neglected, then as with the largest value, if it exceeds 100 it is
necessary to solve this vulnerability. The higher the iRisk value, the more critical the
vulnerability is and the higher the priority for protecting the AU. The results of the
calculations are given in (Table 4.4). The most critical is the EternalBlue vulnerability,
unless a security patch is installed, based on that vulnerability, viruses such as WCry,
WCrypt, WannaCrypt, WNCRY, and WanaCryptOr 2.0 are built.
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Informacyjne bezpieczenstwo

Hcxakos Apcen UrnaToBuy

Kaszaxckuui ynueepcumem 3Ko0HOMUKYU, PUHAHCOB U MENCOYHAPOOHOU MOP2OBIIU,
Kazaxcman

BOPbBA C ®ULLNHIOM

Pactymiee uncio (UIIMHTOBBIX aTakK, CBSI3aHHBIX C 3aXBaTOM OpPEHJIOB
(bMHAHCOBBIX YUYPEXKJICHUN, MPEJCTABISET COOOW peajbHyI0 YIrpo3y LETOCTHOCTU
¢bunaHcoBOM cuctembl. K cuacTpio, CyIIECTBYIOT CpEACTBA 3aIIUTHI, TO3BOJISIIOIINE
CHACP)KMBATh aTakd WM OOe3BpeKHWBaTh HWX. HeEKOTOpble W3 HHUX WCIONB3YIOT
TEXHOJIOTHH, YTOOBI TIOMEIIATh MOTCHIIMAIBLHBIM MOIIEHHUKAM, a JIPYTHE METOIbI
OMUPAIOTCS Ha O0yueHue nmoTpeduteneit u paboTHukoB. D deKTUBHAS MPOTpaMMa
O00pbOBI ¢ (PUIIMHTOM OYyJIET UCII0JI30BaTh 00a.

Koprnopanust ctpaxoBaHusl BKJIAQJIOB IMEPEUYUCISIET TMPOTPAMMYy W3 YETBIPEX
MyHKTOB:

* MozepHu3anus CymecTBYIOMUX OAHOPAKTOPHBIX CUCTEM ayTEHTU(UKAIIUI
KJINEHTOB Ha OCHOBE TMapoJiei 10 AByX(haKTOpPHOU ayTeHTUPUKAIUY.

* lcnonb3oBaHue NPOrpaMMHOTO OOECHEYeHUs! JUIsl CKaHWPOBAHUS IS
YOPEKIAOICH HASHTU(UKAITIN U 3aITUTHI OT (PUIITMHTOBBIX aTakK.

* Ykpemienue o0pa3oBaTeNbHBIX MPOTrpamMM, 4TOOBI TOMOYb MOTPEOUTENSIM
n30exaTh MolleHHUYecTBa B MHTepHeTe, Takoro Kak (DUIIMHT, KOTOPHI MOXKET
MPUBECTH K YTOHY aKKayHTa U ApYruM GopMaM Kpaku JTUYHBIX TaHHBIX.

e TloctosiHHBIM akieHT Ha OOMeH uH(opMalueld MeXIy OTPacibio
(hMHAHCOBBIX YCIIYT, MPABUTEILCTBOM U MOCTABITUKAMH TEXHOJIOTHMA.

B3nom akkayHTa MOXET OBITh OCYIIECTBJIICH HECKOJIBKUMHU CIIOCOOAMU. JTO
TaK)K€ MOXKET OBITh CMSTYCHO 3a CYET HCIIOJIb30BAaHUS HECKOJBKHX Pa3IUYHBIX
texHonoruit. CormacHo FDIC, «3kcnepTsl MO KOMIBIOTEPHOW O€30MacHOCTH
PEKOMEHYIOT MHOTOYPOBHEBBIN MOAXO0J K KOMIBIOTEPHOW 0€30MaCHOCTH, TIOTOMY
YTO HHM OJ[HA TEXHHMKA OC30MAaCHOCTH HE SBJISETCS HAEKHOW WIIM JTOCTATOYHOM IS

NpCaOTBPAICHNA KPpaXH JIMYHBIX JaHHBIX).
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FDIC nepeunciisier Tpu TUIIa TEXHOJIOTHi, KOTOPBIE MOTYT OBITh pE€aJIM30BAHbI
Ha PA3JMYHBIX YPOBHSAX ISl CHW)KCHHUS PUCKA KPaXXH JIMYHBIX JAaHHBIX B LIEJIOM U B
YaCTHOCTH, KPakK/ YUETHBIX 3aIIUCEI: MHCTPYMEHTBI CKAHUPOBAHUS, ayTEHTU(UKALINSA

0 2JIEKTPOHHOMU MOUTe U IBYX(aKTOpHAs ayTCHTH(PUKAIHSI.

WHCTpyMEHTBl CKaHUPOBAHHS IOMOTAalOT (PUHAHCOBBIM  YUPEKACHUSIM
UACHTU(ULIMPOBATh BEO-CAlThl, KOTOPHIE MOTYT HPUTBOPSITHCS (UHAHCOBBIM
YUPEKIACHUEM WM MOTYT MOAPA3yMEBaTh, YTO CAUT MMEET 3aKOHHBIE OTHOILLIECHHUS C
(UHAHCOBBIM YUpEXKICHHUEM, XOTs Ha CaMOM JieJie 3TO He TakK. XOTsA MporpaMmMHOe
oOecrieueHue 11l CKaHUPOBAHMSI HE SBJISIETCS] HAJIEKHBIM, OHO MOXKET ITPEAYIPEXKIATh
[OJIb30BATENIE O MOTEHLMAIbHO MOIICHHUYECKUX BeO-caliTaX, KOTOpblEe ObUIM
HAaCTPOEHBl I COBEpPUICHUS MOIICHHMYECKUX JEHCTBUHM I10 B3JIOMY YYETHBIX

3aIUCEN.

AyTteHTuduKanys 371eKTPOHHON MOUYThI TApAaHTUPYET, YTO KaXk10€ COOOIIEHUE
AJIIEKTPOHHOM IMOYTHI UCXOAUT W3 MHTEPHET-IOMEHA, U3 KOTOPOrO OHO IPETEHIYET.
CepBep BXozILIEH IEKTPOHHOM ITOYTHI ONPEAENET, coBnanaer jau IP-aapec cepsepa
ANEKTpOHHOM TouThl ¢ IP-anpecoM, omyOIMKOBAaHHBIM B 3allMCHU CEpBEPA JIOMEHHBIX
umedH (DNS). Eciu azgpeca coBmagarOT, 3JIEKTPOHHAsA MOYTa MEPEChUIACTCS
noxyvarento. Eciu HeT, OH OTKJIOHSETCS, U MIPEAI0IaraeMblii IOTy4YaTeIb HUKOTA HE
IIOJIy4aeT €ro.

JIByx(dakropHass ayTeHTHQUKaLMs 3HAYUTENbHO Oosiee Oe3omacHa, 4YeM
onHO(aKTOpHAs ayTeHTU(UKAIMS, TOTOMY YTO KOMIIPOMETAIHs OJHOTO (haKTopa He
OyZeT 1OCTaTOYHOM AJi TOTO, YTOOBI MOLLIEHHUK MOT MOJIYYHTh IOCTYI K CUCTEME, a
JIOTIOJTHUTENbHBIA (PaKkTOp (OOBIYHO TOKEH WM OMOMETPUYECKUM HACHTHU(PUKATOP)
Ype3BbIYaiHO TPYAHO KommpoMmeTupoBaThk. CoriacHo FDIC, noutu Bce (UIIMHTOBBIE
MOIIEHHUYECTBA, UCIOJb3YEMBIE CETOJIHSA, MOTYT OBITh MPEAOTBPALIEHbI C TOMOUIBIO
IBYyX(aKkTOpHOU ayTeHTU(DUKAIIIH.

B OonbmmHCTBE cucTeM ABYX(AaKTOPHOW ayTEHTHU(HUKAIMU HCHOJIb3YIOTCS
obmue cexkperbl, TOKeHbl (ycTpoiicTBa USB-TOKeHOB, cMapT-KapThl WM TOKEHHI,
TreHEpUPYIOUIUE MApPOJIM) WIM OuomeTpuyeckue naHHble. OOIIME CEeKpeThl - 3TO
BONPOCHI, KOTOPBIE 33Jal0TCSI B MpOLIECCe ayTEeHTU(PHUKAIMH, OTBETHl HA KOTOpHIE
MOIIEHHUK BpSi[ JU Y3HAeT (Hampumep, TOYHAash CyMMa €XKEMECAYHOW HIMOTECYHOM

BBITLJIATHI TI0JIH30BATEIA).

VYerpoiictBo USB-TokeHa moakitouaercss HenocpeAacTBeHHO K USB-mopty

KOMIIBIOTCpAa W IIO3TOMY HC Tpe6yeT YCTaHOBKH KaKoTo-JI100 CIICOuaJIbHOI'O
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o0opynoBaHusi Ha KOMIbIOTEp mojib3oBaTenss. USB-TOkeH OOBIYHO COAEPIKUT
MUKPOIIPOLIECCOP U UCTIOIb3YET HaJlexKHOE MUGPOBAHUE ISl CBSI3H C PA3IMYHBIMU
NPUIOKEHUSIMU O€30MacHOCTH Ha KommbioTepe mnoib3oBarensi. Kak tonbko USB-
TOKEH pacro3HaH, MMOJIb30BATENIO MPe/IaracTcsi BBECTH CBOM Mapoiib (BTOPO (akTop
ayTeHTU(UKALINN ), YTOOBI MOJTYIUTH JOCTYI K KOMIBIOTEpHOH cucTteMe. CMapT-KapTa
COJIEPKUT MUKPOIPOLIECCOP, KOTOPBII MO3BOJISET XPAHUTH U 00pabaThIBaTh JaHHBIE.
Bxitouenue  MuKkporpoiieccopa  MO3BOJSET — pa3paboTyMKaM — MPOrpaMMHOIO
oOecrieueHusT UCIOJIb30BaTh Ooyiee HAJEKHBbIE CXeMbl ayTeHTudukauuu. s
MCIIOJIb30BaHUs CMapT-KapTa JIOJKHA ObITh BCTaBJIEHA B COBMECTUMBII CUUTHIBATETIb,

ITOJKJIFOUEHHBIM K KOMIIBIOTEPY MOJIB30BATEIIA.

I'enepupyronmii napojib TOKEH BBIAAET YHUKAIbHBIA MMapoib (TaKke
M3BECTHBIA Kak 0AHOpa30BbIi mapoiib [OTP]) kaxabiit pa3, Korga OH UCTOJIb3YyETCs.
ToxkeH ycTpaHsieT He0OXOIUMOCTh 3alIOMUHAHUS MapoJiei U TapaHTUPYET, YTO OJAUH U
TOT € TMapojb HUKOTJAa HE WCIOJB3YeTCA MABAXKIbl, MMOATOMY Kpaxka MmapoJs
oecrionezna. OTP oroOpaxkaercss Ha HeOOJbIIOM »5KpaHe ToKeHa. CHayaia
MOJIb30BATENb BBOJUT CBOE MMS MOJIH30BaTENs M OOBIUHBIN NapoJIb (MepBbId (hakTop),
a 3areM OTP, crenepupoBaHHbIii TOKeHOM (BTOpoil akrop). Ilomp3oBaTenn
ayreHtuduiupyercs, eciau (1) coBmagaror o00buHbIe TAapos u  (2) OTP,
CT€HEPUPOBAHHBI TOKEHOM, COBMAJAacT C MMapoJieM Ha CepBepe ayTeHTU(UKAIIMH.
Hogeiit OTP o0ObruHo reHepupyercs kaxabsie 60 CeKyHII - B HEKOTOPBIX CHCTEMax

Kkaxpie 30 CeKyH/I.

buomerpuyeckre  TEXHOJIOTMM  MO3BOJISIIOT — WACHTU(MUIMPOBATH  WUIIU
MOATBEPIUTH MOUTMHHOCTD JINYHOCTH )KHBOTO YEJIOBEKA HA OCHOBE (PH3MOIOTHUECKUX
WM QU3NUECKUX XapaKTepUCTUK. DU3HOTOTUYECKUMH XapaKTEPUCTUKAMHU SIBIISIOTCS
TaKUe BEIIM, KaK OTMEYATKH MallblieB, KOH(UTypamus pagay>KHOHW OO0O0JOYKH U
cTpykTypa nauna. OU3nuecKre XapakKTePUCTUKU BKIIOYAIOT, HAPUMEP, CKOPOCTh U
MOTOK JIBUKEHHM, HAIPUMEP, CXEMY BBOJA JAHHBIX HA KIIABUATYPE KOMIIBIOTEpA.
Pacno3naBanue HakaTUi KJIaBUII OMOMETPUM OOBIYHO CUMTACTCS CaMOW MPOCTOU
OMOMETPUYECKON TEXHOJOTHUEH ISl BHEIPEHUS U HCToNb30Banus. O00pyioBaHue HE
3azerictBoBaHo. [IporpammHoe oOecriedeHrne MOKeT ObITh YCTAaHOBJICHO Ha KIIMEHTE
unu xocte. [lockonbky ayTeHTH(dUKaIUSI OCHOBaHA Ha OOBIYHOM BBOJIE C KJIaBUATYPHI,
OTACIbHBIC JIMIA JIOJKHBI BBOAUTH TOJBKO NPEANUCAHHBIA TEKCT IS

ayTeHTU(UKAIIIH.
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OUIIMHT-MONIEHHUYECTBO - HCHOJIb30BaHUE (DANBIIUBBIX AJIEKTPOHHBIX
nuceM, 4ToObl 0OMaHyTh JIIO/IEH, BblJaBass HOMEpa UX YUETHBIX 3allicel U IapoJiy, -
HaxoauTcs Ha noabseme. Iloxumias ToproBele Mapku OaHKOB, HHTEPHET-MAara3uHoB U
KOMIIAHUM, BBIMYCKAIOMIMX KPEAWTHBIE KapThl, (QUIIEpbl YacTo yOexaaroT
noyryyaresied oTBeTUTh. (CXEMbl TEXHHYECKHX YJIOBOK YycraHaBiauBaroT Ha [IK
kpuMuHanpHOe [IO 11 Kpakm y4YETHBIX JAHHBIX HAIPSMYH0, 4YacTO MCHOJb3Ys

IMITAOHCKHUC ITPOrpaMMBbl TPOSAHCKOT'O Keﬁnorrepa.

[lo nanubiM PaGoueli rpynmsl mo Oopb0Oe ¢ (UIIMHTOM, B HOSAOpE OBLIO
nosydeHo 17 000 yHukanbHbix oTtdeToB O (umuHre u 1000 URL-aapecoB ¢ kogom
Kpaxku mnapoyied - 00e 3anucu. OUHAHCOBBIE YCIYIM HIPOAODKAIOT OCTAaBATHCSA

HanOoJIee 1EeJIEBbIM CEKTOPOM, Ha KOTOpHIH npuxonutca 90% Bcex arak.

K cuactpio, cymiectByer KOMOMHAIUs TEXHOJOTMYECKUX PEIICHUN s
oOHapyXeHUsI W TpenoTBpalleHus] (UIMMHTOBBIX arak. JlonrocpouHoe pelieHue
3aKJIIOYAETCS B TOM, YTO ITPABOOXPAHUTEIBHBIE OPTaHbl U OTPACIIEBBIE PECYPCHI MOTYT
OBICTPO BBIABJIATH U 3aKPbIBaTh 3JIOYMBIIUICHHUKOB, a TakK)Ke BMEIIATEIbCTBO
MpaBUTEIbCTBA B cTpaHax Asuum u Bocrounou EBpomnbl, rae mnpouBeraet
OpraHU30BaHHAsl MPECTYMHOCThb. TeM HE MEHee, CYHIECTBYET psiji IIaroB, KOTOPbIE
OTJEIIbHBIC YUPEKICHUA MOTYT U JOJDKHBI MPEANPUHATD ISl BBISIBJICHUS Pa3JIMYHbBIX

MOIIICHHHUKOB.

ITepBoe, 4TO HYXHO MOHSTH, ITO TO, YTO (PUIIUHT - 3TO, B KOHEUHOM CUETE,
BApUAHT COIMAIBHOM WHXKEHEPUU, TPH KOTOPOM IKEPTBHI OOMAHBIBAIOTCS
pasriamieHueM nHpopMaliuu, KOTopas MOKeT ObITh HCTIOJIB30BaHA JJIsl pa3rpadiIeHUs
aKKayHTOB WJIM CO3JIaHus Apyrux OecnopsankoB. «Hemocrarounas 0cBETOMICHHOCTh
MOJIb30BATENEH, OKaTyH, IBJSETCS OCHOBHOM MPUYMHON ycnexa ¢umuHra. pyrue
YYaCTHUKHU BKJIFOYAIOT JIETKUH JIOCTYN K aJipecaM AJEKTPOHHOM MOYTHI U MPOCTOTY
WCIIOJIb30BAHUSI TEXHOJOTUH. J[eMCTBUTENBbHO, (UIIMHT CYUTACTCS JIOBOJIBHO
HETEXHOJIOTUYHON (HOPMOI DIIEKTPOHHOW TpecTymHOCTH. JIerko mocTymHbie BeO-
TEXHOJIOTMH TIO3BOJISIOT 3JIOYMBIITUICHHUKAM OBICTPO CO371aBaTh M Pa3BEPTHIBATH

MOAeIIbHBIE BEO-CANTHI.

Koprnopanust mo crtpaxoBaHuio BKJIAJ0B B oT4eTe 3a nekabps 2004 roma
(«IIpexkpamieHue Kpaxud JMYHBIX JIaHHBIX MYTEM KpPaXXH YYETHBIX 3alucei,
http://www.fdic.gov/consumers/consumer/idtheftstudy/identity theft.pdf) conepxur

CJIEIYIOLIYIO CTATUCTHUKY:
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* JIo 5 mpOLIEHTOB MOJIy4YaTesIen MOJIEIbHBIX JIEKTPOHHBIX MUCEM OTBEYAIOT
Ha HuX. [IpubmuzurensHo 19 TPOLEHTOB moJiydyaTenedl Hakald Ha CCBUIKY B

(I)I/IIIII/IHFOBOM QJICKTPOHHOM ITHUCHMC.

* BOonpmIMHCTBO, €ciM HE BCE, KpynHblEe (DMHAHCOBBIE YUYPEKICHUA U

JIEKTPOHHBIC CITY)KOBI OIIATHI CYETOB MOCTPAIATN OT (PUITMHTOBBIX aTaK.
* ATaky IPOUCXOJIAT 32 PyOEIKOM.

° CpCI{HHH MMpOaAOJIKUTCIIBHOCTD KU3HU (l)I/IIHI/IHFOBOI‘O calTa COCTaBJISICT 2,5

AHA, 9TO 3aTPpYyAHACT 3aKPBITHC CalTOB.

[To cnoBam FDIC, B nomonHeHune K (QHUIIUHTY 3J0YMBIIUICHHUKH MOTYT
npuOErHyTh K IPYrUM Coco0aM KpaxkKu HHGOpPMaIlMK, TAKUM KaK B3JIOM, ITOJIy4eHUE
NEYAaTHbIX JIOKYMEHTOB WM MPOCMOTP YbEro-In00 IUieda, HCIOIb30BaHHUE
MHCAWJIEPOB U 3arpy3Ka BPEJJOHOCHOTO MPOrpaMMHOI0 00ecreueHns: Ha KOMIIbIOTED,
UCIIOJIb3YEMbII TOTPEOUTENAMH.

Otuer FDIC cBsa3bpiBacT BOJIHY (DUIIMHTOBBIX aTaKk C COYETaHUEM Ciaboi
IPaKTUKK O€30MaCHOCTH M TEXHOJOTMYeCKHX Jia3eek. «HbIHemHss 3aBUCHMOCTD
MHIYCTpUU (PUHAHCOBBIX YCIYT OT HApoJei JUIisl yAAJIEHHOTO JOCTyIa K 0aHKOBCKUM
MPUIOKEHUSAM 00€CIIEYMBAET HEAOCTATOYHBI YPOBEHb 0€30MaCHOCTHY, - TOBOPUTCS

B OTUCTC.

EcTp n1Be OCHOBHBIE MPUYMHBI, 10 KOTOPHIM (PUIIMHI W APYTHE THUIIBI aTak
MCIIOJIB3YIOTCSl BCE Yallle M Yallle U ¢ pacTymuM ycrnexoM. OHM peIHa3HaYeHbl IS
KpaXXy JIMYHBIX JI@HHBIX W  3aXBaTa ONPENEJEHHBIX YYETHBIX 3aIlMCEN:
ayTeHTU(UKalLKs N0Jb30BaTele B MHAYCTPUU (PMHAHCOBBIX YCIYT AJIs yJAJI€HHOIO
J0CTyna KJIMEHTOB HENOCTAaTOYHO CWiIbHA, a B VIHTepHETE OTCYTCTBYET
ayTeHTU(PUKALMS 110 JJIEKTPOHHOM MoYTe U BeO-caiiTam.

Cornacao otuery OWASP, oTHocutenbHass aHOHUMHOCTh B HHTEepHETE
3aTPyJHSET TIOMCK BUHOBHBIX. 3JIOYMBIIIJIEHHUKH MOTYT OBICTpO Hayarthb
(UIIMHTOBYIO aTaKky M OJUHAKOBO OBICTPO OYMUCTUTH Bce crneibl. CyllecTByrolee
aHTUCIIAMOBOE MTPOTrpaMMHOE 0OecTieueHne U PUIIBTPhI COAECPKUMOTO HEIPPEKTUBHBI
JUIs1 OOHAPY>KEHUS U OCTAaHOBKH (DUIIIMHTOBBIX CO001IeHH . bojiee Toro, 60JbIIMHCTBO
pa3BepHYThIX B HACToOsIlee BpeMsl BeO-NPUIOKEHUH JIMIIEHBl KaKUX-TH00
AHTU(UITUHTOBBIX (QYHKITUMA.

Buenpenue COOTBETCTBYIOUIMX METOAOJOTUNA ayTeHTU(PUKALWK TOIHKHO

HAa4YMHATBCA C OOCHKHM pPHCKA, CO34aBacMOIo CHCTCMaMH I/IHTepHCT-6aHKI/IHFa
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yupexaeHusi. PUCK OMKEH OLIEHMBAThCA C yYEeTOM THIA KJIMEeHTa (Hampumep,
PO3HUYHBIA WM KOMMEPUYECKHUH); BO3MOXKHOCTH TPaH3aKIMHU KIWEHTa (Harpumep,
omjiata cyera, OAHKOBCKMM TMEpEeBOJ, BbIJaya KpeauTa); YYBCTBUTEIBHOCTH
uH(pOpMaIlUU O KIHEHTE, IepelaBaeMOi Kak YUpexJACHUIO, TaK U KIHEHTY; IPOCTOTa
MCIIOJIb30BaHUsI METO/IA CBSI3U; U 00BEM TPaH3aKIIHA.

JlobkHa ObITH BHeApeHa 3¢ (deKTHBHAS IporpaMma ayTeHTU(UKAIIUH, YTOOBI
rapaHTUPOBaTh, YTO CPEACTBA KOHTPOJS W ayTEHTU(UKALUU TOIXOIAT IS BCEX
UHTEPHET-IPOAYKTOB W ycIyr  (QuHaHCOBOTO  yupexaeHus.  [Iporeccs
ayTeHTU(UKALUKA JOJKHBl OBITh CIPOCKTHPOBAHBI TaKUM 00pa3oM, YTOOBI
MaKCUMHU3HUPOBaTh COBMECTUMOCTh, M JOJKHBI COOTBETCTBOBATH OOIEH CTpaTeruu
(MHAHCOBOIO YYpEeXICHUS MO 0OCITYKUBAHUIO UHTEPHET-OaHKUHTA U 3JIEKTPOHHOU
KOMMEpPIHMH. YPOBEHb ayTCHTU(PHUKAIINH, UCTIONB3YEMBbIN (PMHAHCOBBIM YUPEKICHUEM
B KOHKPETHOM TIPUJIOXKEHUH, JIOJDKEH COOTBETCTBOBATH YPOBHIO pPHCKa B ITOM

IMPHUIIOKCHUU.
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NMPOBJIEMA HEKOPEKTHOI ABTEHTU®IKALIT KOPUCTYBAUYIB BEB -
3ACTOCYHKIB

Beryn  Crpimkuit po3Butok cydacHux [T, BmpoBamxenns Iutepner -
TEXHOJIOT1H, IepeBeIeHHs (PyHKIIOHYBaHHS KOMIaHIN y peKUM BIIJIaI€HOTO TOCTYITY
BUMAararoTh MPUCKIIIKMBOI yBaru (axiBiiB 3 KiOepOe3leKku A0 3pOCTaHHS PIiBHA
Ki0€p3JI0UMHHOCTI, 30KpeMa, 30UTbIIIEHHS BUITAJIKIB 37I0MY BeO - 3acTocyHKiB (B3), sk
MIJIPUEMCTB 1 YCTaHOB, TaK 1 IPUBATHUX OCIO.

AxTtyanbHicTh 3a nanumu aHamitukiB Positive Technologies, cranom Ha
oepezenp 2020 p., v 45 % npocmimkennx B3 Oyam 3HaiigeHi mpoGiemu Broken
Authentication (HekopekTHa aBTeHTH}IKaIlis), TPUIOMY Oarato Bpa3IMBOCTEH JaHOI
KaTeropii BU3HAHI KPUTHUYHO HEOE3NEYHUMHU 4Yepe3 HACHIAKH, SKI MOJAraroTh y
MO>KJIMBOCTI BUKPAJIEHHS 1H()OpMaIIli, IPOHUKHEHHS Y BHYTPIIIHIO MEPEXY KOMITaHIi,
PO3MOBCIOIKEHHS HIKIUIMBOTO IPOTrPAMHOTO 3a0€3MeYeHHs], pO3MILICHHS HeOa)kaHOoi
a00 3a0opoHeHol pekiiamu ToIo. [1]

IlocranoBka 3aBIaHHs 3arajnbHa CTparTerid KioepOe3neku moA0 3an00iranHs
3noMy B3 rpyHTyeThCs Ha 3abe3leueHHI OJHUX 3 HAWBaXIUBIIMIMX BIACTUBOCTEH
iHpopmarii - Tpiagi CIA (Confidentiality, Integrity, Availability). ITix Confidentiality
(KOHOIAEHIIIAHICTh)  PO3YMIETHCS HEOOXINHICTh TOMEPEHKEHHSI BUTOKY a0o0
po3srosornieHHs iHGopmarrii; Integrity (iTicHICTh) — HEMOXKIIMBICTh BHECSHHS 3MiH JI0
iHhOpMaIIIHHOTO pecypcy HecaHKIioHoBaHMMH ocobamu; Availability (moctymHicTs)
— 3amo0iraHHs TUMYAacoBOro a0o0 TMOCTIMHOTO TMPUXOBYBaHHsS 1HoOpMaIii BiJI
aBTOPM30BAHUX KOPUCTYBadiB. [2]

binbuiicTh aTak Ha aBTEHTU(IKALIO IPYHTYIOThCS HA HEAOCTATHINA KUTBKOCTI 1i
(akToOpiB, OCKUIBKM HAsBHICTb TUIBKM TMApOJIO, SKUH KOPUCTYyBadl dYacTo
BCTAHOBITIOIOTh Y€ HECKJIAIHUM, € SBHO HemocTaTHIM. Hacminmkamu moxe OyTu:
HECAHKI[IOHOBAaHE PO3TOJIONICHHS — TMOpPYIIEHHS KOH(DIICHIIMHOCTI JaHUX;
MoAuQIKaLlis — MOPYUIEHHS [ITICHOCTI JaHUX; 3HUIICHHS — MOPYLIEHHS JOCTYITHOCTI

aHUX.
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Meta — pO3IIISIHYTH OJHY 3 HalO1IbII PO3MOBCIOIKEHUX ypa3nuBocTe B3 —
HEKOPEKTHY aBTEHTHU(QIKAIlIIO Ta 3aCO0M MPOTHIIT 1.

Buxaanennsi matepiaay 3a Bepcieto OWASP (Open Web Application
Security Project) npyre micie cepen IecsATH PO3IMOBCIOKCHUX BEO - ypas3aHUBOCTEH
nocigae Broken Authentication - mocryrr 10 3aKpUTHX PO3IUIIB CalTIB B 0OXI MEPEBIPKU
ABTEHTUYHOCTI KOPHCTYBaua, IO CTAHOBUTh MAKCUMAIbHY 3arpo3y Uil Oyb-sKoOi
KOMYHIKaITIHHOI crcTemMH, caiity, B3. [3]

JlaHy Bpa3/MBICTh MOYKHA MTOJIATH Y BUTJIST TPHOX HAIPSIMKIB 3TIMCHEHHSI KIbepaTaku:

Brute-Force (3Buuaiinuii miadip JaHUX A OTPUMAHHS JOCTYITY 10 00JIIKOBUX
JaHUX, BUKOPUCTOBYIOUM MOKJIMBI KOMOIHAI[li, aBTOMAaTW4HI IHCTPYMEHTH,
CJIOBHHKH);

Session Hijacking (kpami>kka TpPaBHUIIBHOTO CEaHCY KOPHCTyBada CauTy,
OTPUMAaHHS JIOCTYIy 10 iH(opMallii, Ika € BIACHICTIO KOPUCTyBaya);

Rainbow Tables (BukopucrtanHs TaOMUIL [UIS PO3KPUTTS IMApOJIiB,
NEPETBOPEHHX 3aco0amMu Xem-PyHKIIii).[4]

Pexomenganii momo yoesmewennsi Bin Broken Authentication s
3ano0iraHHs HEKOPEKTHIN aBTeHTHU(iKallii y MporpaMHOMY KOJIi CJiJl peasizyBaTu
aHai3 ciabKoro MmapoJis, HapHUKiIaa, CIIBCTABICHHS HOBUX a00 3aMIHEHHMX MapoJIiB
31 CHMCKOM YacTO BUKOPUCTOBYBaHUX mapomiB. Ilpu BuOOpl mnaponto ciia
kopuctyBarucs iHcTpykiismu NIST. [2]

Takox HEOOX1THO 0OMEKUTH CITPOOU HEBNIAJIOTO BXOJy Ta Yac iX 3aTPUMKHU.

KopuctyBauam He ciii po3royionryBati Oyab-siKi 00JIIKOBI JaHi.

OxkpiM 1ILOTO HEOOXIIHO BHUKOPUCTOBYBATH Oe3MeuHuid BOYTOBaHUN
MEHEJKEp CEaHCIB Ha CTOpPOHI CepBepa, SKUM TeHepye HOBHM 1E€HTU(]IKATOP
BUITaJIKOBOT'O CEAHCY 3 BUCOKOIO EHTPOIIIEIO MICHS BXOY 0 cUcTeMU. [nentudikaropu
ceanciB He moBuHHI Mictutucs B URL-agpeci, BoHu MawTh OyTH HaaiiHO
30epeKEHUMU Ta HETIMCHUMHU MICIISI BUXO/Y 13 CUCTEMU.

Oco0MMBO  BaXJMBO TMPU MPOEKTYBAHHI 3aXUCTy BiJ HEKOPEKTHOI
aBTeHTU(DIKallli 3aCTOCOBYBaTH OaratoakTOpHy aBTEHTHQIKAII0 s 3aro0iraHHs

aBTOMAaTU30BAaHOMY 3allOBHEHHIO OOJIKOBHX JnaHuX, Brute-Force abo  Session

Hijacking. [3]
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Hapasi Buninsitote Tpu daktopu aBTeHTU(DIKAIIT: (aKkTop 3HAHHS — MApOJIb,
KU BIIOMHH TUIBKA KOPUCTYBaudy; (hakTOp BOJIOAIHHS — IMPUCTpPid aBTeHTHdIKAIIIT,
KM HassBHHH y KOPUCTYBa4a; (hakKTop BIACTUBOCTI — OloMeTprYHi 1aHi.[2]

[Tpunnun aii 6ararodakTopHoi aBTeHTH(IKaIIi TOJATAE B TOMY, IO IS
YCHIIIHOI onepartii y 104aTKy He00XiJHO MaTH NeBHUN (Pi3MuHUM 00’ €KT, HAIIPHUKIIAT
MOOUTBHUH TeredoH abo TokeH Oe3neku. bararodakropHa aBTeHTHdIKAIIS 3aXHIIAE
1H(pOpMaIlil0 HAaBITh Y BUMAJIKY BTPATH MapoJIio.

BucnoBku YcninHa peainizaiis kibeparaku moao 31oMy B3 Moxe npusBecTtu
70 BCTAHOBJICHHSI TOBHOT'O KOHTPOJIO HaJl MOro pecypcamu  KiOep3JOUYMHLSAMH.
Opniero 13 HaNoMMpPEHIMMX ypa3auBocTeil B3 Ha ChOTOAHINIHIN 1€Hb € HEKOPEKTHA
aBTEeHTHU(]IKaILlIsl, METOJIOM 3aXUCTY BIJ 5IKOi € aBTeHTU(]iKawist 6aratopakropHa. [1pu
BUKOPHUCTAHHI I1i€] KOHIUEMIT KOPUCTYBauy HEOOX1IHO HAJIaTU JIaHl ABOX THUIIB s
BXOJIy JI0O CUCTEMH: T€, 110 BiH 3HA€ (MapoJib) 1 T€, YUM BiH BOJIOAIE (MPUCTPIN AJis
reHepailii oJHOpa30BUX IMapoiiiB). BukopucrtanHs nBox (akTopiB B 3HAYHIN Mipi

MJBUIILY€E piBeHb Oe3nexu B3.

Jliteparypa:

1. KubGeparaku. URL:http://www.tadviser.ru/index.php/Positive_Technologies:

2. What IS cybersecurity? URL.:
https://www.cisco.com/c/ru_ru/products/security/what-is-cybersecurity.html

3. OWASP. The Ten Most Critical Web Application Security Risks. URL:
https://www.owasp.org/images/pdf

4. Broken Authentication. URL: https://svyat.tech/A2Broken-Authentication-
OWASP-TOP-10/

86


http://www.tadviser.ru/index.php/Positive_Technologies:
https://www.cisco.com/c/ru_ru/products/security/what-is-cybersecurity.html
https://www.owasp.org/images/pdf
https://svyat.tech/A2Broken-Authentication-OWASP-TOP-10/
https://svyat.tech/A2Broken-Authentication-OWASP-TOP-10/

MATERIALY XVI MIEDZYNARODOWEJ KONFERENCJI NAUKOWEJ | PRAKTYCZNEJ % 07 - 15 maja 2020 roku

TECHNICZNE NAUKI

Gorska sprawa

IlepeBep3os M.E., Hypan6aesa b.M., Kam0akos T.Y.
YO Kacnutickuii oowecmeennwiil ynugepcumem, 2.Animamol, Kazaxcman
Pereverzov@mail.ru

XUMUYECKME METOObl BO3OEUCTBUA HA MPU3ABOMNHYIO 30HY
CKBAXWH U NMPOMbICITIOBAA NMPAKTUKA UX BHEAPEHUA

AHHOTanuMs: B cTaThe KpaTKO OIKCHIBAIOTCS COBPEMEHHBIE XUMHUYECKHE
METO/bl BO3JCUCTBUS Ha MpPU3a00MHYIO0 30HY CKBaXKMHHU O0OOIIAET MPaKTUYECKHM

OIIBIT UX BHCAPCHUA

KawueBble ciaoBa: MeETOAbl  yBeIWYEHUS  HEPTEOTIAYu  IJIACTOB,

KO3 GULIMEHT U3BJICUCHUS HE(PTH, XUMUYECKUE METOIBI.

Crpoc Ha yepHOE 30JI0TO OCTAETCs MPEKHUM, & JIETKOJOCTYITHBIX 3a1aCOB BCE
MenblIe. [ToaTtomy coBpemenHas HeTen00b19a HEMBbICTIUMA 0€3 METOJI0OB YBETUUYCHUS
HedreoTnaun. OHU MO3BOJISIOT U3BJIEKATh MAKCUMYM M3 CTapbIX MECTOPOXKICHUN U
Opatbcst 3a pa3pabOTKy TPYJAHOM3BIEKAEMBIX HOBBIX, JOOBYA U3 KOTOPHIX €IIIe

HECKOJIBLKO JICT Ha3aJ Ka3ajaach CJIO0KHOMN U HCOCYMCCTBHMOﬁ.

Onenuth 3QGEeKTUBHOCTh pa3paboTKu MecTopoxaeHuss mMoxHo o KMH —
kodhdurmenty wuspneuenuss Hedtu (unu Hedteornaye). KMH Bbrucusior kak
OTHOIIICHUE M3BJICKAEMBIX 3alacOoB K HAYAJIBHBIM TCOJIOTUYECKHM 3amacaM |
pacCUMTHIBAIOT HAa KaXKIOM JTame pa3paboTku wmectopoxaeHus. CHauama —
MIPOCKTHBIN, OCHOBAaHHBIN Ha JJAHHBIX T'€0JIOTOPA3BEIKH O BO3MOXKHBIX 3armacax. 3/1ech
VUYHUTHIBAIOTCS CTPOCHHE KOJIJIEKTOPAa M COBPEMEHHBIH YpPOBEHb TEXHOJIOTHA,
MO3BOJISIONIMNA WM HE TMO3BOJAOMMNA A()PEeKTUBHO paboTaTh C HMEIONUMCS
kojuiekTopoM. IIpoektHbii KMH nmaetr BO3MOXKHOCTH OIIEHUTh SKOHOMHUYECKYIO

000CHOBaHHOCTH Pa3padOTKH.

B mpomecce 00bum  HepTH OOHOBIETCS TEOJOTHMYECKas MOJICIb
MECTOPOKICHUS, a BMeCTe ¢ Her nepecuntreiBaeTcs u npoektHeid KMH. K Ttomy xe

peryisapHo otciexuBaercs Tekymuit KUH, paBHbIif 1051€ 10OBITON Ha ONpeieIeHHbIN
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MOMEHT He()TU OTHOCUTENBHO T'€0JIOTMYECKUX 3aMacoB. DTO MO3BOJISIET COOTHOCHUTD
pealbHOCTh C IUJJaHAMH M CBOEBPEMEHHO MEHSATh CTPATErHMi0  OCBOCHMS
MecTopoxaeHus. [locne Toro kak MECTOPOKIEHUE IEPEXOAUT B pa3ps]l UCTOIIECHHBIX
U 100bYa HAa HEM TNPEKpaImaeTcs, MOJACYUTHIBAIOT OKoHYaTtenbHbii KUH wm
CPaBHHBAIOT €10 ¢ NPOeKTHBIM. Ecin npoektHeii KMH mocturnyT, M0KHO TOBOPUTH
0 TOM, YTO pa3paboTka mpoBejaeHa 3HPEKTUBHO.

Cpennee 3HaueHue kodd@uirienta u3BIeUeHUs HeDTU TPHU TPATUIIMOHHBIX
crocobax JOOBYM HE OYEHb CHJIBHO H3MEHWJIOCH 3a MOCICAHHME JECATUIICTHSA.
[IpuunHy STOMY, BHUAMMO, HYXXHO HCKAaThb B TOM, 4YTO, HECMOTPS Ha pa3BHUTHE
TEXHOJIOTUM, HEPTIHUKAM MPUXOAUTCS UMETh JIENI0 C YXYAIIAIOIMIMMUCS CBOMCTBAMHU
m1acToB-KoyekTopoB. CornmacHo 0000meHHbIM aanHbiM KMH npu nepBuuHbIX
cnocobax pa3paboTKH (C HCIOIb30BAHUEM NOTEHIMAIA IJIACTOBOW JHEPrUU) B
cpeaHeM He Boimie 10-15%, a npu BTOpUYHBIX crioco0ax (3aBOJAHEHUU U 3aKauKe raza
Ui TIOJICpXKAHUS TIACTOBOM 3Hepruu) — okono 35-40%. DTo cpenHeMHpoBbIe
3HaueHus. B Kazaxcrane kos¢duuueHT wu3BneueHuss He(pTH, Kak MpaBUIIO, HE
npeBbimaer  20-25%, uyto 0O0yclOBIEHO TMO3AHEW cTaaue pa3paboOTKU Ha

OOJILIIMHCTBE MECTOPOKIACHHM.

XoTs o4eBUAHO, uTo ueM Oompiie KWUH, tem myuiie, 1o6pua HEPTH MOKET
OBITH peHTa0eIBLHOM U MPU O04YeHb HeOobIuX Koddduimentax. Ho B aTom cimydae B
MJIaCTe OCTAeTCsl OOJBINOE KOJIUYECTBO HEU3BJICUCHHOW (OCTAaTOUHOM) HedTH, a ITO
HeJonoayyeHHas npuObuib. CUTyalusi MEHsSETCs, €ClIM B XOJ UIYT COBPEMEHHbIE
MeToabl yBennueHus Hegreornaun (MYH). Mix npuMeHeHre Mo3BOJsSET yBEIUUMBATh
KHWH B cpennem Ha 7-15% u CylieCTBEHHO HapamiuBaTh U3BJIEKaeMbIe 3amachkl HePTH

HA YK€ OTKPBITBIX MECTOPOXKIACHUSIX.

[IpuzaboitHoit 30HON ckBaxkuHbl (II3C) Ha3pBalOT oO0JacTh ImIacTa B

WHTEpBaje GUIbTPa, MPUMBIKAIONIETO K CTBOIY (puc. 1).

CxeMa KPYroBoro miacra
Ry - pajmtyc KOHTYpA IIHTAHHSA, M:
Fe = PAJIHYC CKBAXKHHBL, M,
I — Tomumna mwiacTa, M;
Py - 1apnenne Ha Kourype miranns, H/ae;
P a6 - naBaenne na 3aboe ckBakunnl, H/nm?,

Pucynox 1. Ilpu3aboiinas 30Ha CKBaXUHBI C €€ AIeMEHTaMu
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Ot coctosaus [13C cymiecTBEHHO 3aBHCHUT TEKyIllas M CyMMapHasi 100bI4a
He(TH, 7eOUTHI JOOBIBAIOIINX CKBAXKUH M MPUEMHUCTOCTh HATHETATEeNIbHBIX CKBAXHH.
[Tpu 5TOM HY>KHO UCIIOJIB30BATh B PACUETaX, YTOOBI YBETUUUTH TPOU3BOIUTEILHOCTD,
BCE JOCTYITHBIE XapaKTEPUCTUKHU MIPOAYKTUBHOTO IJIACTA, B TOM YHCJIE T€0JIOTHIECKIE

XapaKTCPHUCTHUKU, (1)I/I3I/IKO-€MKOCTHI>I€ CBOMCTBA U Ap.

B nporecce BckppITHs m1acTa mpu OypeHUU U MOCIEeIYIOMHNX paboTax OYeHb

BA)KHO HE YXYJIUTh, a COXPAHUTh €CTECTBEHHYIO NpoHuaeMocts nopox [13C.

Yacrto B IMponecce pa60T I10 3aKaHYUBAHHIO CKBAJKUHBI IIPOHUITACMOCTD ITOPOJI

YXYJIIIAETCs IO CPABHEHUIO C MIEPBOHAYAIBHOM, T.€. €CTECTBEHHOM.

B takux ClIydasiax HGO6XOI[I/IMO HCKYCCTBCHHOC BO3ﬂ€ﬁCTBH€ Ha HpH3360ﬁHYIO
30HY JIA IMOBBIICHUA €C IMPOHHIACMOCTH W YIIYUIICHUA COO6HIa€MOCTI/I j1acra Co

CKBaKMHOW.

O0caIHO-KOJIOHOYHAs nepdoparus HayuHaET COITPOBOXKIATHCS
KpaTKOBpeMEHHbIMU Bo3aehcTBUsIMH Ha [13C ynapHOil BOJIHOW pa3iIMyHON YacCTOTHI,
BO3JCUCTBYIOIIE Ha KPUCTAJUIBL, CJArarollydecss B TOPOAbI W  BBI3BIBAIOIINE

MbE303JIEKTPUUECKU AP (PEKT HA UX FPAHUILIAX.

Bo BpPCMs IIponecca He(l)TCI[O6I>ILIH BCA JKHAKOCTb M3 IINIACTOB, KOTOPYIO
HU3BJICKAIOT, JOJI?KHA HpOfITH qcpe3 OIMPCACIICHHBIC 30HbI, HAXOIAMNCCS IIPH 33606, a

miactoBas Boja — ckBo3b [13C ckBakuH 11 HarHETaHUSL.

Kax b1 npouecc nmpoBOAUTCS NP ONPEASICHHON TEMIIEPATYPE U NaBJICHUH,
YTO OTJIMYAIOTCS OT TeX, KaKue W3HAYaJbHO OBLIM MPUCYIIM JaHHOW TIJIaCTOBOM
xuakoct. Kak pe3ynbraT, B 30H€ TMpU 3a00€ CKBaXUHBI CKAILIMBAIOTCS

YIJICBOAOPOAHBIC 3JICMCHTHI 1 COJIN.

UtoObl CHU3UTH (DUIBTPAIIMOHHOE COMPOTUBIIEHNE, HEOOXOAUMO MPUMEHUTH
P MEPOTIPUATHN, KOTOPBIE TMOBBICAT MPOHUIIAEMOCTh, YIYUIIaT COOOIIAaeMOCTh C
CEpJILICBUHONW M YBEJIMYAT CHCTEMY KaHAJIOB, OOJIETYarONINX MPUTOK M CHUKAIOITUX
DHEPTETUYECKHUE TTOTEPH.

XUMUYECKHE METO 1Bl BO3JICUCTBHUS Ha MTPU3a00HHYIO 30HY IJIACTa CTAHOBSITCS
HEOOXOMMBIMHA MEPAMH, €CITH CYIIECTBYET BO3MOKHOCTh PACTBOPCHHUS TTOPOIBI HITH
AJIEMEHTOB, KOTOPBIC OTKJIAABIBAIOTCSA W YXYAIIAIOT MPOHUIIAEMOCTh. K HUM MOXKHO
OTHECTH: COJIb, )KEJIE3UCTHIC OTIOKECHUS U T.J1.DTH METOABIIPUMEHSIOT B TEX CITyJasXx,

KOoraa IIPpOHHUIACMOCTb HpI/I3216Of/JIHOI71 30HBI YXyJAIICHa BCJICACTBUC OTIIOKCHUSA
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BEIIIECTB, KOTOPHIE MOHO PACTBOPUTh B PA3JIUYHBIX XUMUYECKUX peareHTax
(u3BEeCTHSIK — couisiHast KucioTa). [IpuMep Takoro BO3JEHCTBUS COJISIHO-KUCIOTHAS
obpabotka (CKO) mopon mpu3abOWHONW 30HBI CKBaXXHHBI. Pa3HOBHIHOCTBIO
XUMUYECKAX METOJIOB BO3JCHCTBUS HA NPHU3a0OWHYI0 30HY IUIacTa, 3TO —
WCIIOJIb30BAaHUE [IJI1 TOTO, YTOOBI JIOMOJIHUTEIHHO U3BJICYh HE(PTh U3 COBCEM
HCTOIIICHHBIX, 3aBOJIHEHHBIX y4acTKOB. Croco0 MNpUMEHSIETCS MO OTHOUIEHUIO K
3anexaM He()TU ¢ HU3KOM BA3KOCTHIO M HEBBICOKMM COJIEPYKAHUEM COJIM B BOJIE.

Ha ceropnsimuuii neHs pa3pabOTaHO OTPOMHOE KOJHUYECTBO TEXHOJIOTHH,
KOTOpBIE CHOCOOHBI BO3/JCWCTBOBATh HA OMPECICHHBIM IUIACTOBBIM HHTEpBAI
CEJIEKTHBHO.

OnuH u3 Takux cnocoOOB MpeACTaBIsAeT cOOON BBITECHEHHE SHEpropecypca
pacTBOpaMu MOBEPXHOCTHO-aKTUBHBIX BellecTB (ITAB). DTa MeToaMKka paccunTana Ha

YBEJIMUYCHUE MMOABMYKHOCTH CHIPhSI U YIYUIIICHHE €r0 BHITECHEHHUS BOJIHBIM PaCTBOPOM
(puc. 2).

~Hacoc
uuco"

Pucynok 2. Cxema BBITECHEHHS SJHEPropecypca pacTBOpaMH MOBEPXHOCTHO-
akTuBHBIX BenlecTB (IIAB)

XHUMHUUYECKUE METO/bI MOBBIIICHHUS] HE(YTEOTAAUN MJIACTOB BKIIOYAIOT B ce0s
BBITECHEHHUE ChIPbsi C MTOMOILBIO pacTBOPOB noiumepoB. [Ipu sTom cnocobe B Boxe
PACTBOPSIIOT MOJIMAKPUIIAMHJI, KOTOPBIM 3HAYUTEIBHO YBEJIHMYMBAET BS3KOCTD,
CHWKAET MOJIBM>)KHOCTB BOJIBI M, KaK CJIEICTBHUE, OBBIIIAET 0XBAT IIACTOB. OCHOBHBIM
MPEUMYIIECTBOM JAaHHOTO PacTBOpa SIBISETCS CIOCOOHOCTH CTyliaTh Boay. B urore
YMEHBIIAETCS COOTHOIIEHHE BSI3KOCTU DHHEpropecypca M BOJbl B IJIacTE€ H

COKpaIIatoTCsl yCJIOBUS MTPOPbIBa BOIBI (pHC. 3).
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Pucynok 3. Cxema BBITECHEHHUS ChIPhS C TIOMOIIbIO PACTBOPOB MOJIMMEPOB

HedTb BBITECHSIOT TaKkKe NIEIOYHBIMU pacTBOpaMu. B Takol cuTyaruu menoyb
B3aUMOJICUCTBYET C ChipbeM M mopojaoi mmiacta. [Ipoucxomutr oOpazoBaHue
ITOBEPXHOCTHO-AKTUBHBIX BEIIECTB M YBEINYECHUE CMAaYMBaHUA IOPOABI BOJOM.

K XuMHUEeCKHMM OTHOCUTCSI METOJ BBITECHEHUS HE(PTH C HCIOJIb30BAHHUEM
XUMUYECKUX peareHToB. B OCHOBHOM [ 3TOro cmnoco0a NPHUMEHSIOTCA
MULEIUISIpHBIE  pacTBOphl. [lpm  HH3KOM  Mex(}a3HOM HATSKEHUH  MEXKIY
IIPUMEHSIEMBIM PACTBOPOM M COJIEPKUMBIM ILIACTA IEPBBIM BBITECHSAET CHIPHE U BOY.

KpoMe mnepeducneHHbIX, CYIIECTBYIOT METOABI, MPEICTABILSIIOIIAE UX
couetanue.Takke YIydIlIEeHbl METOJMKH, IO3BOJIIOIINE PEryJIupoBaTh TIIIyOUHY
BO3JICCTBHS, YTO SIBJISETCS JIEWCTBUTENIBHO BA)KHBIM IIOKA3aTEJIEM C TOYKH 3PEHHUS
npakTUku. Pa3sHooOpa3zHble [00aBKM K XMMHUYECKMM pacTBOpaM 3allldIIaioT
CKBaKMHHOE 000pYAOBaHNE, U3TOTOBICHHOE U3 METAJUIA, OT XUMHUUECKUX KOPPO3HIl.

CIIUCOK UCITOJb30BAHHBIX UCTOYHUKOB
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Obrébka materiatébw w budowie maszyn

CanbikoB M.H., Magusiposa A.C.

Kacnuiickuii 2ocyoapcmeennwiii ynugepcumem mexHonouil U uHicuHupunea um. L1,
Ecenosa, Kazaxcman

COBEPLLEHCTBOBAHUE TOYHOCTU OBPABOTKU PE3bb

AnHoTanus. [IpoBeneHHbIe HCCIEeOBAaHUSI COBEPIICHCTBOBAHUSI 00pabOTKH
pe3bObl B JETalsIX CYJIOBBIX MAaIIMH, MEXaHU3MOB W CYJOBOM apmaTypbl U3
TPYJIHOOOpabaThIBAEMBIX MATEPHAJIOB MO3BOJIUIIO MPOAHATU3UPOBATH COBPEMEHHYIO
TEXHOJIOTHIO Hape3aHUs BHYTPCHHUX PE3b0 MaJIbIX JUAMETPOB. BBISABIICHBI IPUYNHEI,
3aTpyaHAIoIMEe 00paboTKy TpyaHOoOpabaThiBaeMbIX MatepuainoB. lIpeacTtaBieHbl
pa3uYHbIe KOHCTPYKIIMK METYMKOB JUIsl HApE3aHUsl BHYTPEHHUX Pe3b0 U pe3ybTaThl
aHanu3a ux paboTel. OTMEUYEHBI HEIOCTATKU WX KOHCTPYKIIMM, B pe3yJbTaTe 4ero
yIaJloCh CO3/1aTh COBPEMEHHYIO CXEMYy pE3aHHUsl, TMO3BOJISIIOIIYI0 MUHUMH3UPOBAThH
HEJIOCTATKH, BBIABICHHBIE IPU 00pabOTKe TPy IHOOOpadaThiBaeMbIX MaTepuanoB. Kak
MOKa3aJlo uccieAoBaHue, o0paboTKa pe3aHneM 3THX MATepUajoB 3aTpyJHEHA U3-3a
3HAUUTETFHON WX CKJIOHHOCTH K HakJemy npu aedopmariusix, BBICOKOW BSI3KOCTH,
IJIOXOT0 TETUIOOTBOJA M3 30HBI pe3anus. OHU 00J1aal0T MajabiM KOd(DPHUITHEHTOM
TETJIONMPOBOAHOCTH M HU3KUM KO3 puriieHToM 00pabaThiBAEMOCTH IO OTHOIIIEHHUIO K
KOHCTPYKIMOHHBIM yTJIEPOAUCTHIM CcTalsiM. J[0Ka3aHo, 4TO TEXHOJIOTUS 00pabOTKH U
PEXKUMBI PE3aHMS, HWCIOJIb3YEeMbIE I KOHCTPYKIIMOHHBIX YTIEPOIUCTHIX CTajeH,
3a4acTyl0 HENpueMJieMbl K TpyaHOooOpabaTeiBaeMbiM MaTepuasniam. Hawubonee
CJIOKHBIM SIBJISIETCS. Hape3aHHE pe3bObl B OTBEPCTHUSAX MAJBIX JUAMETPOB 10 16 MM.
HenocTtatkom 3TUX TEXHOJIOTUH SIBISETCS HU3KOE KAYECTBO PE3bOOBBIX MOBEPXHOCTEH
W TIOBBINICHHAS CKJIOHHOCThP METYMKOB K mToOJoMKe. JIIsi  TOBBIMICHUS
MPOU3BOAUTENILHOCTH pe3bOOHape3aHus B JIETalsAX U3 TPYyAHOOOpadaThIBa€MbIX
MaTepHaoB pa3padOTaHbl TPOTPECCUBHBIC TEXHOJIOTHH PEe3hOOHAPE3aAHMUS.

KiroueBbie cj10Ba: METYHK, pe3b0a, pe3aHne, KOHCTPYKIIHS, CTAaHIapT, CXeMa,
MAaIIHHOCTPOEHHUE, TPOU3BOJICTBO.

BBenenue. IIporecc pe3pOodpesepoBanusi B HACTOSIIEE BPEMS MTOTydaeT BCE
OoJjiee IIUPOKOE PaACIPOCTpPAaHEHUE CpeIrd CIOCOO0B O0OpabOTKHM HapyKHOU U

BHyTpeHHel pe3pd [l]. DTO CBsA3aHO C IIMPOKUM MPUMEHEHHWEM B OCHOBHOM
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npon3BoAcTBe cTaHkoB ¢ UITY, peanusyronmx oOpabOTKy MO TpeM KOOpIWHATAM C
UCTIOJb30BAaHUEM BHHTOBOW HWHTEPIONALMU, M C PSAIOM JOCTOMHCTB IpoIiecca
pe3sbodpesepoBanus: 00paboTka TpaBOM H  JIEBOM, OJHO3aXOJHOW  WIIU
MHOT03aXOJHOU pe3b0 pa3HbIX MUAMETPOB M OJHOTO IIara WHCTPYMEHTOM OJHOTO
TUTIOpa3Mepa B MIMPOKOM JIHMAINa30HE MaTepHalioB; 00pa30BaHUE MENKOU CTPYKKH,
JeTKO yJaiusieMod W3 30HBI 00pabOTKH; BBICOKOE KadecTBO 00paboTaHHOM
TIOBEPXHOCTH PE3bOBI; BO3MOXHOCTB JIETKOT'O M3BJICUEHUS CJIOMaHHOTO MHCTPYMEHTA

u3 oTBepcTus [2].

JIist monydeHHsl TOYHBIX BHYTPEHHUX PE3b0 NPUMEHSIOTCS METYHUKH C
BeyIlel YacThlO UM BEAYIIMMU MEepbIMU. BbiCcOKas TOUHOCTh BHYTPEHHHUX Pe3b0 B
IJIACTUYHBIX MaTepuasiax 00ecleuynBaeTcss MPUMEHEHHEM METUYHMKOB-PACKATHHUKOB,
(6eccTpykeunbix MeTuukoB) [3]. beccTpykeuHble METYUKM OJHOBPEMEHHO C
oOecrie4yeHueM TOYHOCTH MOBBIIIAIOT MEXAHUYECKUE XapaKTEPUCTUKU 00pa30BaHHOM

PE3BOBI.

OpHako nosrydyeHue pe3bObl B HEIJIACTUYHBIX MaTepHaliax 0ecCTpyKeUHbIMU
METYMKAMH HELEJIECO00pa3HO BCIEACTBUE OOJBIINX YCUIIMU MPU BBIIABIMBAHUU U
HU3KOM CTOMKOCTM MHCTpyMeHTa. JlJi1 M3rOoTOBJIEHHS pPE3bObl B 3TUX Marepuajax
IIPUMEHSIOTCS  PEXKYIUEBBIIABIMBAIOIIME  METUYMKU.  M3BecTHBI  pexylie-
BbI/IABJIMBAIOIIME METUMKH, MEpBasi 4acThb KOTOpass MpeACTaBiseT coO0il OOBIYHBIN

METYHK, a BTOPasi 4aCTh BHITIOJIHAETCS B BUE OecCTpyKeuHOro MeTurka (puc. 1).

;r r a

g

=)

Pucynok 1 — Pexyiiie-Bb1aBIMBaIOIIMNA METYUK

KoHcTpyKTHBHBIE OCOOEHHOCTH €Tr0 COCTOSIT B TOM, YTO YacTh MeTajljia U3
BMaJAMHBI 00pabaThIBaeMOM pe3b0bI BEIPE3aCTCs MEPBBIM YU4aCTKOM 3a00pHOT0 KOHYCAa,
a OCTaBIIAsCsS YacTh TUTACTHYECKH Je()OPMHUPYETCS BTOPHIM Y4YacTKOM 3a00pHOTO
KOHyca. 3a00pHas YaCTh METUYHKA BBITMIOJTHACTCS C YKIOHOM TI0 HAPY)KHOMY JTHAMETPY
1 npoduito pe3b0bl, a OCTaJbHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI, KaK Y OOBIYHOTO
MeTtuuka. [lonepeunoe ceueHne BTOPOil 4aCTH 3a00PHOTO KOHYCa TaKoe e 1o hopme,

KaKk M Ha KajauOpyroled YacTH, M HpPEJICTaBIseT CcOO0OM IONEpEevyHOE CEYEHHE
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OeccTpykedHoro Mmeturka. [Ipsimoe pacmonoxeHue CTpyKEUHbIX KaHABOK MTO3BOJISET
MHOT/Ia IONACTh CTPY>KKE B 30HY BBIJIABIIMBAIOIIMX IPEOHEH, UTO MPUBOIUT K PEKOMY

YBCIIMYCHUIO KPYTAIICTO MOMCHTA.

JlaHHasT KOHCTPYKIMS METYMKa II03BOJIICT TOJYYUTh TOYHYIO DPe3b0y C
NOBBIIIEHHON IPOYHOCTBIO, TAK KaK MOBEPXHOCTHBIN CIIOM MoJiy4yaeT HakJen. OTHaKo
JaHHAsT KOHCTPYKLHS METYMKa HEe 00ecleurBaeT BBICOKYI0 TOYHOCTh Hape3aHus
BHYTPEHHHUX Pe3h0 MaJbIX TUAMETPOB B TPYAHOOOPAOATHIBAEMBIX CTASIX M CIIJIaBaXx.
Bmecte ¢ Tem Hape3aHuWe BHYTPEHHHMX pe3b0 MajblXx JIUaMETPOB B
TpyIHOOOpaOaThIBAEMBIX MaTepHaIaX ayCTCHUTHO-(DEpPUTHOTO ¥ ayCTCHHUTHO-
mapreHcuTHoro kimacca tuna ['13,12X18HI0T, 40X5B2dC conpoBoxkaaercs
MOBBIIIEHHOW HMHTEHCUBHOCTHIO W3HAIIMBAHUS METYUKOB MPHU TPEHUH OOKOBBIMU
KpoMKaMu 00 oOpabaThiBaeMyl0 MOBEPXHOCTh, BEI3BAHHOE HECOBEPIICHHOW CXEeMOil
pe3aHus, 4YTO 3a4acTyI0 MPUBOAUT K BHIKPAIIMBAHUIO PEKYIIUX KPOMOK, a MHOT/AA K
UX TIOJIOMKE.

MeTtoabl uccienoBanus. /[ obecrneueHrs BHICOKOTO KayecTBa Pe3bOOBBIX
OTBEPCTUN U TOBBIIMICHUS CTOMKOCTH METYMKOB MpEJJIOKEHa CreluaibHas cXxema
pe3anusi. B cOOTBETCTBUU € MPEITIOKEHHON CXEMOM pe3aHusl IJTMHBI PEKYIINX KPOMOK
COoKpamarTcss 3a cueT ¢opmupoBanus ¢acok pasmepom 0,1-0,15 wmm,
MEePEKPHIBAIOIIUX TONMIIMHY cpe3a. s mosydeHuss (acok Ha 3yObsiX MeETUUKa
MPOBOJIUJIOCH JIOTIOJIHUTENIbHOE NUIM(POBAHUE KPYroM ¢ MPOGUIBHBIM YTJIOM,
MEHBIIUM TPOPUILHOTO yriia pe3bObl. Pe3pda JOoMOJHUTENBHOrO MUIHM(OBAHUS

JieNaeTcsi ¢ 00paTHOM KOHYCHOCTBIO MO/ YTIIOM 0.

OTOT MOMYYEHHBIM TPOo(uIIb TpeNCcTaBisieT CcO00M 3aMKHYTBHIM KOHTYP,
COCTOSIIIIMM U3 COBOKYITHOCTH KPUBBIX 2-TO U 4-TO nopsiakoB. KpuBsie 2-T0 nopsiaka
ABJISIFOTCS. YaCTSIMU OKPY/KHOCTEM, OUAaMETp KOTOPBIX pPABEH AWAMETPy BHAIUH
BHYTpPEHHEH pe3bObl, a KpHUBbIe 4-TO MOpsiiKa — NPOEKLMN YacTeil BUTKA pe3bObl B
OCEBOM CEUYEHUH JIETAIIN.

[Tony4yeHHbI TPOPUIIL B OCEBOM CEUEHUU SIBISIETCS IOCTATOYHO CIOKHBIM U
TPYJOEMKHM  JUIsl  TIOJy4eHMs, TpeOyIoUMid HCIOJIb30BaHUS  CHELUATBLHOTO
WHCTPYMEHTa, OOOPYIOBaHUS U CJOXKHOW YMPaBIAIONICH mporpaMmbl. [Ipuuem
KpuBble 4-ro opsiaKa Oy1yT pa30UBaTHCS HA MHOXKECTBO 3JIEMEHTAPHBIX KPUBBIX 2-TO
U 1-TO MOPSIAKOB, ABMKEHUE BIIOJIb KOTOPBIX MOKET OBITh 3alpOrpaMMHUPOBAHHO.

IIprueM ayst BO3MOXKHOCTH CO3JaHUSl YNPABISIOWIEH NPOrpaMMbl KpuBbIE 4-TO
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nopsiika OyayT pa30MBaThCS HAa MHOMKECTBO AJIEMEHTAPHBIX KPUBBIX 2-T0 U 1-T0O

IMOPAOKOB.

Luaremp

MESIHOY (DRI

auaMeEmE pe3606

T e

A,
LeiCOma nEegunsg

[E3608
Pucynok 2 — CxemaTuueckuii mpouiib pe360bl B 0CEBOM CEUEHUU JI€TaTH

Mepnast ¢pesa nns 00pabOTKHM BHYTpPEHHEH pe3nObl MpeCcTaBisieT coOoi
WHCTPYMEHT MOCTOSTHHOTO JMaMeTpa, KOTOPHIN MPH BPAIllEHUH BOKPYT CBOEH OCU U
JIBMKEHUU TI0 CIUPAIbHON TPACKTOPUU B KOHKPETHBIM MOMEHT BPEMEHH 00pa3yer
OKPYKHOCTb, THAMETP KOTOPOW paBeH AuameTpy (pesbl (0€3 yuera MmorpenrHocTei,
BO3HUKAIOIIMX B Mpoliecce pe3anusi). Jis ynporieHus yNnpapsitoled mporpaMmMbl
(VII) HEoOXomuMO OMNpEeNeTuTh OKPY>KHOCTh, MAaKCUMaJIbHO MPUOIMKEHHYIO K
TpebyeMoMy mpoduiito pe3bObl B OCEBOM CEYEHHH, KOTOpasi OyneT 0O0pa30BbIBATHCS
MpH BpaiieHuu Pppe3bl B KOHKPETHBIA MOMEHT BPEMEHHU.

MakcumanbHO TPHOTMKEHHAS OKPY)KHOCTh TPH OTOM H OYIET SIBISATHCS
HOMUHAJIBHBIM JUaMeTpoM MepHO# ¢pe3bl. [locTpoeHue auamerpa OKpPYKHOCTU
MepHOH (pe3bl MPOU3BOJAUTCS MO 0a30BBIM TOYKaM (pHC. 2), KOTOPbIE HaXOIATCS B
MecTax TepeceueHUsl MPOEKIMU OCEBOTO CEUEHHUsSI BEPIIMHBI C OCEBBIM CEUEHUEM
BNaJAUHBI Pe3bObl (TOUkH 1, 2) u Touke 3, MAKCUMAJIbHO OTJAJIEHHON OT OCH PE3bOHI,

HaXO,Z[ﬁHIefICﬂ Ha MaKCHUMAJIbHOM JUaMCTPC BIIaAWHBI p631>6I>I.

B pesynpTate mocTpoeHus OOHApY)KMBAeTCs HECOBMAJCHHWE MaKCHMAJIbHO
MPUOJIMKEHHON OKPY)KHOCTH M OCEBOTO CEUEHHUS pPe3bObl, KOTOPOE BO3MOXKHO
OTIPEIETUTh MAKCUMAIIBHBIM PACCTOSIHUEM (OTKJIOHEHHUEM) MEXKIY OCEBBIM CEUCHUEM
npodwist ¥ AUaMETpoM MepHOH (pes3bl. MakcuMmanbHOE PaCCTOSHUE MEKITY
TpeOyeMbIM OCEBBIM CEUCHHEM MPOQHIIS PE3bObI U IPOBEICHHBIM TUAMETPOM MEPHOM
(bpe3bl ABISIETCS OTKIOHCHHEM Amax, KOTOpoe OYy/IeT SIBISTHCS OCHOBHBIM KPUTEPHUEM

BJIMSTHUSI HA TOYHOCTh M3TOTOBJICHUS Pe3bObl.[4]
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MakcumManbHOE OTKJIOHEHHE Amax SBJISICTCS OCHOBHBIM KPpUTCPUCM BJIUSAHUA
Ha TOYHOCTD U3I'OTOBJICHH p63L6I>I, d MMCHHO - €I'0 BCJIMYHNHA HC TO0JIDKHA ITPCBLIIIATD

AOITYCKACMOI'0 OTKIIOHCHUS CPCAHCTO AUaMCTpPa COIJIACHO CTAHAAPTY.

BoiBoabl. Pa3paGoTana Meronuka JUis BBISIBICHHS OO0JIACTH BO3MOKHOTO
npUMEHEHUS crocoba (pe3epoBaHrs BHYTPEHHUX Pe3b0 MEPHBIM UHCTPYMEHTOM Ha
(dpe3epHbIX CTaHKaxX Jig HauboJiee pPAaCIPOCTPAHEHHBIX CTAHJAPTHBIX THUIIOB PE3b0
(MeTpuueckas, TI0MMOBasi, TpareuenjanbHas, ynopHas, Kpyrias).

VYcTaHOBJIEHO, YTO HA BEIUYMHY MAaKCUMAaJIbHOTO OTKJIIOHEHUS HauOOJIblee
BJIMSIHUE OKa3bpiBaeT Imar pe3bObl. C yBeTMYEHHEM IIara MPOUCXOIUT PE3KOe
BO3pacTaHUE MAaKCHUMaJbHOTO OTKJIOHEHUus. OmnpeseneHbl peKOMEeHayeMble 00JacTu
BO3MOKHOTO MPUMEHEHHS HOBOTO crocoba: Ijisi MeTpuueckol p = 2+3,5 mw,
TpaneueujaaibHol ¢ maroM p = 2 MM, BCE AIOWMOBBIE M KPYTJbIe PE3bOHI.
VYCcTaHOBIEHO, YTO YHOpPHBIE pe3b0bl HE MOTYT ObITh 00pabOTaHbl MEPHBIM
MHCTPYMEHTOM, T. K. MAKCUMAJIBHOE OTKJIOHEHUE, KOTOPOE TEOPETUYECKHA BO3HUKHET

IIpu 06pa60TI<e, CYHICCTBCHHO ITPCBAIIIACT JOITYCK Ha U3IOTOBJICHHUC pC3B6BI.
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