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CHVXEHAE YPOBHS CMEPTHOCTH HACENEHHs NPHBOJTMT HE TONBKO K YBETHICHHI)
OXHIaeMOi IPOJOIIKHTENBHOCTH JKH3HH, HO M K NOBBIICHAIO TEKYIIHX CTOMMOCTER
AHHYMTETHBIX BHIUIAT W NEHCHOHHBIX 00s3aTensers. Jlis wimocTpanuy Jannoro sddexra
paccMOTpHM (GopMyITy TEKYIIel HETTO CTOHMOCTH TIOXXH3HCHHOTO MEHCHOHHOTO aHHYHUTeTa
¢ BBIIUIATAMH B Havasie rojia B pasmepe 1 s senosexa B Bozpacte 60 Jiet:

Gy=Y poV @

=0
rae d, - (hakTop TeKyme# CTOMMOCTH; v = 1/(1+1) JMCKOHTHPYIOMMH (akTop;
i - spexTHBHAN IPONICHTHAN CTABKA JIOXOJHOCTH.

Kak Banmo n3 BhINEYKa3aHHOH (OpMynbi pasMep (akTopa TeKymieH CTOMMOCTH
3aBHCHT OT 3HaueHHs >(QEKTHBHON NPONEHTHONW CTaBKM JIOXOJHOCTH H BEPOSTHOCTeH
oxuTHsA. [IpH HCIONMB30BaHMH TabMHIBI CMEPTHOCTH JUis Hacenenus Kasaxcrana 3a 2009
TOJI B €XETOJHOM CHHXEHHH yPOBHs CMEPTHOCTH B pasMepe 2% pa3Mep paccMaTpHBaeMOTo
(akTopa TeKymIel CTORMOCTH UL My>Kumib! Bo3pactaet ¢ 9,4 1o 10,1 (umm Ha 7.2%), a wis
skermd ¢ 11,3 10 12,0 (amm Ha 6,1%). A B cilydae HCHoaB30BaHUs TAOIHIE CMEPTHOCTH
JUIS TICHCHOHHEIX aHHYWTETOR ¥ €XCTONHOM CHWXKEHHH YPOBHS CMEPTHOCTH B pasMepe 2%
pasMep paccMaTprHBaeMoro (akTopa TexyIeil CTOMMOCTH /Ui My XYHHBI BospacTaet ¢ 10,8
no 11,5 (anm Ha 6,8%), a mna xenmums ¢ 12,5 no 13.2 (wnu Ha 5,7%). Bo Bcex ciydas
WCIONB30BANACk 3PEKTHBHAS MPOLEHTHAS CTaBKa J0XOHOCTH B pasmepe 6%.

TakuM 06pa3oM, eXXeroqHOe CHIKEHHE YPOBHS CMEPTHOCTH B pasMepe 2% ¢ MOMEHTa
TPONaXH AHHYMTETA NPHBOIAT K YBENHUCHHWIO pPAcXOOB CTPAXOBOM KOMIAHHMH IO
aHHYHTETHEIM BBIIIaTaM Ha 5,7-6,8%. Kak yxe 6bLI0 OTMEYEHO, B CTPaXOBAaHHMM JKH3HH
HEOTIDC/IENIeHHOCTh  CBS3aHA €O CIyYaifHRIM  XapakTepoM  MPOJOJDKHTENBHOCTH
genoBedeckol ku3HH. IlO3TOMY CTpaxoOBmEKH JIOMKHEI DAcIoNararh TOKa3aTeIIAMH,
KOTOPBIC TIO3BOIISIOT MM OLICHATh PHCK CMEPTH HIIH JOKHTHS JUIS JIHI] Pa3)IHIHOTO BO3pAcTa
# 10JIa ¢ YYETOM TPeH/Ia 10 CHIXKEHHIO CMEPTHOCTH.

Cnmcok THTepaTyphl

[1] Tlomaskus JI.B. Ouenka BIMSHASA CHHXEHHS CMEPTHOCTH PEANbHOTO TOKONCHHS
Ha BEIHYMHY MEHCHOHHBIX oOs3arenscTs. — http://www.infoarchives.rw/data/dat_rat.pdf
(01.09.2015).

[2] Kyapsenes A.A. JleMorpadmdeckue OCHOBBI cTpaxoBaHms sku3im. MucturyT
crpaxoBanus, 1996.
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BbruucnumensHas MameMamuxa, MameMamuyecKoe Mooes garue U UHPoOpMamuKka

Ha ocHoBe oGmWX NMPUHIHIOB KacKajaHO-BeposTHOCTHOro (KB) Meroma M amanmsa
HaIMX IITHACCATHUICTHUX HCCHEI!OEBHHﬁ 3anKcaHo 06n1ee PELICHHEe CHCTEMBI
HeCTAaMOHApHBIX YPaBHEHWH KacKajgHoro Tponecca (THma bombumama) sams m-i
KOMIIOHEHTHI JIOOBIX 4aCTHIL (C y4€TOM reHepally | HX BhIObIBaHHS U3 (azoBoro obbeMa H
HX IPOXOXKIEHHS dYepe3 BEmecTBO /0 3anamHo# rmyOumsl). M3 momyuensoro pemenus
Hali/leHs] Bce paHee BbiBeJCHHbIC (DOPMYNEHI Ul BEPOATHOCTEH H IIOTOKOB Pa3lHHYHBIX
TePBHYHBIX M BTOPHYHBIX HaCTHIL (CTaOHIBHBIX H HECTAGHITBHBIX), KOHLEHTpaIHH AeeKTOB
npE OGNYYCHHH MATCPHANOB 3apSKCHHBIMH, HEHTpaIbHBIMH, dacTHmamu ® ap. [aee
BBITIOJHEH MaTEMATHIECCKHI AHATH3 BRIPAKEHHS IS IOTOKA M- KOMIIOHEHTHI H ITOKa32HO,
9TO M3 HEro MOTYT OHITh HaM/ICHB! ACHMITOTHYECKHE 3HAYEHHS HHTCHCHBHOCTH YacTHI| B
dazopom o6beMe V(X, Y, Z, t), AMEFoLIHE peanbbii Gusuteckui cMbicn(1].

npll‘-XﬁM paccMaTpUBAaEMBIC IPOIECCH] MOTYT TPOMCXOIWTH KaK C MPOXOXAECHHEM
MHKPO(HaHO) 4acTHI (OPIHH), TaK M ¢ POXXACHHEM HOBBIX CTAOHIBHBIX M HECTAOHIEHBIX
gactan. [loxazano, ¥to B o6mieM cilydae pemeHne MoxXeT OBITh NPEe/ICTABIEHO B BHAE CyMM
MHOTOKDATHBIX HHTETPAJIOB.

TlpoBenen mMaTemaTHuecKuii aHaA3 HaliZIEHHOTO BRIPAXKEHHs IS IOTOKOB 4acTHL. B
SACTHOCTH MOKA3aHO, 9T0 MU X = X',y = V', z= 7/ ut=0

N, (x,5.2.0,0,E,t)= No(t=0,x',y',2.0" ¢ .E),
1ze N — notox vactun, X, X', y, ', z, z' # 1 — KOOPJHHATHI M BpeMA, O U () — 3€HHTHBII,
23HMY TAIBHBIA YIJIBL.

B >10M ciiydae 1moTOK paBeH MOTOKY NEPBHYHBIX YaCTHII.

Janee w3 moydeHHOl GOpMYITEI IPH X —»o0, MIH Y —»00, HITH Z —00, AH [ —»0
cHenyer, 4to

Nm(x,y,z,g,w,E,r)—) 0.

Mopmobroe HeTpyHO TMOKa3aTh, IOCKOJNBKY B KaXOH KacKalHO-BEPOATHOCTHOH
©yHKIHA MMEETCH BKCTOHEHTa (C OTPHIATE/IBHBIM [OKA3aTENeM CTEIeHH), KOTOpas MpH
BGeCKOHEUHBIX 3HAMEHHAX 1aPAMETPOB B KXKIOM YIIeHe CyMMBI CTPEMHTCS K Hy IO,

CnHcox IHTepaTypbl

[1] Booc 3.T"., Kymammms A.U., Kymaumun A.A., Imeranes E.B., IlImbiranesa T.A.
KackaiHO-BepOSTHOCTHBIH MeToj1. Pelenne panmamHORHO-(H3HYECKHX 3a4ad, ypaBHenwii
Bonsumara. Csise ¢ uensmu Mapkosa. Anmarer, KasHITY um. A6as, HUM HXT u M
KasHVY nwm. ans-®apabn, TOO «KAMAYy, 2015.
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JleTanbHpli aHATH3 NIOYHEHHEBIX panee COOTHOIeH i | 1] J1s moTokoB mo3:
Ne(EKTHBIX MaTepHanaX, a TakkKe AHHAIHIANHOHHEIX (OTOHOB B OKCHEPHMCHTaX
YTTOBOM KOPpENSIMH JIO3BONAET B TEPBOM INPHOMIDKEHHH MONYYHTh (opMymy
HHTEHCHBHOCTH .J, (¢, ) B 3aBACHMOCTH OT KOHIEHTpaIuy #;(h) 1edeKToB B BUze:

n ¢
J(@,&)=3 [n(h)®,(a h)dh,

=0
rie

<D,(a,l1):é[yj‘!i[ j’ J'd[ _[Ej' Ejf J!(p,’(t,x,y,z,E,,!)l‘)x

Q, « ELE
XP(E;,2,)dy oW o (E; E; .0, )n,(E;+ E,; 2, +2,)x
xy, (E;.E;x,y,2)0,(E; E,)dR,dQ,dQ;d2 %

x dE dE ,dE ,dE ,dydz .

3neck @;(a;h) — KOHIEHTPANHS HIEKTPOHOB HA TTYOHHE 4. (4, Way — BEPOSTHI
Baamoueﬁc’nsm ¥ aHHHTHIIALHH ITO3HTPOHOB, Wy y2 — BEPOATHOCTE BBUIETA H TPOXOXK/ICHES
AHHHTHJIAIHORHEIX (JOTOHOB.

Ham# nipe/UtoxeH METOJ] NO3MTPOHHOTO 30HIUPOBAHNS BAKAHCHOHHBIX €(EKTOB 110 ITyGmme
Marepuana. HaMepeHu 3KCNIEPUMEHTa/IbHbIE KpHuBbIE pacnpeaeneHus UHTCHCHBHOCTE
aHHUTHIALHOHHBIX (JOTOHOB Ha OTONOKEHHBIX M OOMyuYeHHBIX 06pasiiaX, KOTOPHIE [IPOH3BOIMITHCE
Ha aBTOMATH3MPOBAHHOM YCTaHOBKE YIJIOBOH KOPPEALMH ¢ NPOrpaMMHBIM YNpaBlIeHHEeM. Ha
OCHOBAHMH KOTOPBIX PACCYHTAHb! 3aBHCHMOCTH 72;(71) OT /1. ConocTasiss NoyHeHHBIE Pe3y/IbTaTs &
AHAJIOTMYHBIMH  KPHMBBIMH, PAacCHHTAHHBEIMH METOJOM MNEPEMEHHbIX TOMIHH T[OTJIOTHTENS ®
KaCKaJiHO-BEPOATHOCTHBIM METOJ/IOM, HMEEM HX YZAOBJIETBOPHTENIEHOE COrTacHe.

COncox JIHTEPaTyphl
[1] Booc O.T., Kymunnmn A.W., Kymunumn A A., Ilimsiranes E.B., Ilivsiranesa T.A.
Kackanno-BeposaTHOCTHEIH MeTozl. Pemenue pajuanyoHHO-(QU3AYECKUX 3a0ad, YpaBHEHHR

Bonsimana. Cea3p ¢ nensmu Mapkosa. Anmatss, KasHITY um. AGas, HUM HXT 1 M
Ka3HY uM. anb-®Papabu, TOO «kKAMA», 2015.
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MOJEJIMPOBAHUE HA 3BM MEXAHUYECKHX CBOWCTB
NOJIMMEPHBIX MATEPHAJIOB
Kymaumun AW, Tannosa B.I'., Huszos M.H.
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Auimarsl, KABAXCTAH
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B CBSA3H C IIHPOKHM NIPHMEHEHHEM COBPEMEHHBIX MATEPHANIOB B Pa3iHYHbIX 061acTiX
TPOMBIIUIEHHOCTH OCHOBHBIC TPEOOBAHMS, NIPEABABISEMBIE K NOJMMEPHBIM MIEHKAM — 3TO
XOpOIHE ~ MEXaHH4ecKHe  CBOMCTBa  (0COGCHHO  JiedlopMAMOHHO-IPOYHOCTHBIE),
cTabHILHOCTE M 3KoNoryueckas 6e3onacnocts. Jlo HaCTOAIIEro EpeMeHH He co3[aHa obmasn
TEOpHs, ONMCHIBAIOIIAA 3aKOHOMEPHOCTH H MEXAaHW3MBI NPOMCXO/SIIMX IIPOLECCOB B
noJHMepax 104 NeHCTBHEM MeXaHWHYeCKMX M TeIUIOBBIX Bosjeictui[l]. Obwexramn
HCCIeIOBARMS SBASIOTCS IPOMBUINIEHHEIE NONHMEPHBIE IUICHKH NOTHITHICHTepedTanar
(;maBcan, ¢ TommuEOH 90 MKM) B nommTeTpadgTopaTHIeH (TedIoH, ¢ TonuwmHOK 100 MKM).

Ha ocHoBe paccmoTpenHst TeHsopa nedopManmit, ypasHeHHs Oanmanca B pamkax
KacKaj[HO-BEPOATHOCTHOTO METO/1a IPH OJIHOOCHOM HArpy KeHHH MaTepHAIOB 11 ONHCAHHS
(H3MKO-MEXaHHYECKHX CBOMCTB INpEJNOXCHA KaTacTpo(EYecKas MOACIb paspyIIeHHS
Marepnano. Hambonee KOPpPeKTHHIM ¢ TOUKH 3peHMS (H3HHECKOTO CMBICTA SBISETCS
YCTaHOBJICHHE 3aBHCHMOCTH HE G OT €, @ € OT O, NOCKONBKY (YHKIHMEH nporecca sBifercs
nedopManui, a apryMEHTOM — HaNpsDKEHHE. 3aBHCHMOCTB G OT € He MMeeT (H3HIecKoro
cMbIcTa. BBUT Mpom3BesieH pacueT MapaMeTpoB [UIS PasiIMdHBIX MOJENe, BBUIONHEHO
Mozemposanue Ha OBM. Ha pucynke 1 npeacrapienn! 9KCIepUMEHTATbHbIE H PACYETHBIC
3aBHCHMOCTH € OT O JUIS pasTuYHEIX MOJIETEH.

8%
320

20

0 20 30 40 S0g M

1 —3akon I'yxa, 2 — 5KCIIEPHMEHT, 3 — SKCHIOHEHIIHATBHAS MOJIETTb;
4 — SKCTIOHEBIMANBHO-KBAPATHIHAA MOJIENTb: 5 — napabonndeckas MOJENb

PucyHox 1 — 3aBHCHMOCTH OTHOCHTE/TEHOTO Y THHEHHS OT HANPSIKCHHA UL
Heob Ty 4eHHOT0 MOMHTeTPad)TOPITHIICHOBOTO MaTepHasa
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Kak 1OKa3bIBAIOT PacyeThl 3aBUCHMOCTH € OT G JUIA HEOONy9eHHBIX I
MarepuanoR (MpOoM3BeJCHHbIC [0 PasTHYHBIM (QOPMYyIaM s HCCIeTyeMBIX
Jydiie  BCErO  OKCHEPUMEHTAIbHBIC — JaHHBIC — ONHCHIBAKAT  IKCIOHEHIHAS
napadordeckas MoJICH.

CHHCoK IATEPaTyphl

[1] Kupchishin A. I., Taipova B. G., Kupchishin A. A., Kozhamkulov B. A.
the physical and mechanical properties of composites based on polyimide
polycarbonate// Translated from Mekhanika Kompozitnykh Materialov. Vol. 51, Ne 1.
P. 115-118.

MOJIEJIMPOBAHWE HA 3BM PACTIPEJEJTEHUI
WUMIUIAHTUPOBAHHBLY YORDE CPELHNX IAEPTUY B MET.
Kymanumn A.A., Kyaammnn A H., Hlssicanes E.B., mpiranesa T.A.
Kazaxckuit HaUMOHATBHEIN yHHBEPCHTET UM, allb-Dapadu,
Kazaxckuit HalMOHAIBHBIN TTearorHyeckuii yHUBepeHTeT UM, Abad.,
Anmarel, KABAXCTAH
E-mail: buv_7(@mail.ru

Jnst metamios ofirydenue HOHAMH sBIsETCS SPQEKTHBHRIM CIOCO6OM H3Me!
TakHX CBOWCTB MAaTepHaNoB KaK META/IMYecKas IPOYHOCTB, KOPPO3HOHHAS CTOHK
YCTanocTh, H3HOC H T. 1. HecMoTps Ha Gonbimoe komuecTBo paboT B 9TOM HampaBie
pacueToB Jisi KOHKPETHBIX HKCITEPHMEHTOB BEITIONHEHO OYEHB MaJIO.

B nammwoii  paGoTe mpom3BeneHbl  pacueThl  pacrlpefelieHHil 1Mo riyG
MMILTAaHTHPOBAHHEIX HOHOB aproHa B HUKele. VcCrenoBaHMs MPOBOMMINCH NPH ITOM:
moziemn Komapora-Kymaxosa u iporpamssr SRIM.

100000

(Atoms/cma)/(Atomsicm)

-500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Target Depht, ang

1 - 300 k3B sxcnepument; 2 — 300 k3B pacuer SRIM (u3 cratbu, VJIK
669.017:539.16); 3 — 300 k3B pacuer SRIM

Pucynok 1 — Pacnipenienenye nMIaHTHPOBAHHBIX HOHOB aproHa 1o riryGune Ni, ¢
sneprueit 300 kKoB
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Kak 10Ka3bIBAlOT pacHeTsl, KPHBBIC PaCTPENENCHHs HMIUIAHTHPOBAHHBIX HOHOB
TOHA HMEIOT YeTKO BHID@XEHHBIC MAKCHMYMBI, a HX KOHICHTDALM HEPABHOMEDHO
npefenena no  riybude  mmkens.  CpaBHHBag  pacueThl  pacipefieNleHnH
IaHTRPOBAHHBIX HacTHN Ana aproHa (300 x»B) B nukene (Prcynox 1), BHIEM MX
‘Bewioxoe cornacue. HeGonbiioe pasimume pacdeToB W SKCIEPUMEHTAIbLHBIX JAHHBIX LTS
TOHA CBS32HO C HEIIONHEIM YYETOM BJTHSHHA TEMIEDATy PhI CPE/IbL.

ConcoK ANTEPATYphbI

[1] Booc B.I".. Kymunmmms AWM., Kymasnma A.A., HIveranes E.B., Ilmeiranesa T.A.
KackaH0-BepOSTHOCTHSIA MeTo. Pelienne paIuallHOHHO-QM3AIECKHX 3a1ad, ypaBHEHHI
Borsumana. Cemp ¢ nensmu Mapkopa. Ammatel, KasHITY um. A6as, HUA HXT u M
KasHY um. ans-@apadu, TOO «KAMAy, 2015.

ANNPOKCUMAIAY CEYEHUI JUIST TAXKEJBIX
HAJETAIOIIUX YACTHILL

Kymauumne AW, Kymmmun A.A., limeiranes E.B., limbiranesa T.A.

Kasaxckuii HatmoHaIBHBIH yHUBEPCHTET M. Abas

Kazaxckuit HanoHaIbHbIH YHUBEpCHTeT HM. ans-Papabu, KASAXCTAH

E-mail: shmyg1953@mail.ru

B pabome paccmompensi ocobennocmy noo60pa anNPOKCUMAYUOHHOZO GHIPANCENUS,
6X00AUfe20 6 PEKVPPEHMHOE COOMHOWIEHUE, U3 KOMOPO20 NONYH@IOMES AHANUMUYECKUE
sbipavicenius Kackaono-eeposimuocmubix gyuxyuii (KB®). Paboma svinoanena 6 pamxax
KACKAOHO-6EPOAMHOCINIO20 Memodd, Cymb KOMOPO20 3aKTIOYAEmCsA 6 NOIyYeHuu U
danbHetiueM UCnONb308aRUN KACKAOHO-8eposmHocmubIx GyHkyuil, [lokasaner ocobennocmu
4 CNOJCHOCMU, BOSHUKAIOUUE NPU HOOBOPE ANNPOKCUMAYUONHOZO SLIPANCEHUS U HYMU X
yempanenus. O6ocrosan 6b160p ANNPOKCUMAYUOKHOZ0 GBIPANCEHUS, KOMOPOE 6X00Um 6
pexyppenmnoe  coomuowenue. Onucanbl npasuna 6wi6opa HAYANLHBIX OAHHBIX ONA
napamempos annpoxcumayuu. Iloobop annpoxcumayuonnsx bIpaXceuii Ons cedeHut
63aumodeticmeus, ocyuecmenenr & unmepeane anepeuti 100-1000 k3B.

Jns pacyeta KackaHO-BeposTHOCTHBIX (ynkmmii (KB®) ¢ yaeroM moreps sneprau
JUIs  HOHOB HeoOXOZMMO TOXOOpaTh —aNNpOKCHMALMOHHOE BHIp@KEHHE W HAWHTH
K03(pQUIEHTH aImpPOKCHMAlMH, BXOASHE B Bhpaxenne aia KB®. Kackammo-
BEPOSTHOCTHEIE (YHKIMH TOJyYaloTCA M3 PEKYPPEHTHOTO COOTHOIISHHA, B KOTOPOE BXOJHT
CeueHHE B3aHMOIEHCTRHS, BRIUHCIIAEMOE [T HOHOB 1o dopMye Peseptopna. ITockombky B
3TOM CNyyac HHTerpan He OepeTcs aHaIMTHYECKH, BBID2KEHHE JUIS  CCYCHMS
BIAMMOJICHCTBUS 3aMEHAeTCH aNNpPOKCHMAIMOHHBIM BhIpaxeHueM. 11oa6op pasiHMUHBIX
ANNPOKCHMAIIMONHEX BBIDAXKCHHH CBA3aH C BHICOPOM ONTHMATLHBIX NapaMeTpoB. ITOT
METOI, ABMAOMMHACS O/THOH W3 MOM(HKANUK MeTola KPATHBIX HHTErPAIbHBIX yPaBHCHHH,
TOJyYHJI B HACTOsALIEe BPeMs O¥eHb NIMPOKoe pacnpoctpanenue [1, ¢. 250]. XapaktepHoit
0COBGEHHOCTRIO HTOTO METOA ABAACTCA TO, UTO JAXKE €CIIH aNNpOKCHMAI|s BHIGpaHa H HE
COBCEM YIauHOH, T.¢. B Hel Jonyckaercs 60/IbII0e KOJIHYECTBO OTKIOHEHHIE, TO BCE PABHO B
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[image: image7.jpg]Tpolecce HHTErPUPOBAHHA NPOHCXOJMT CriaXHBaHHE MHOTMX KpPHBBIX H KOHg
pesymIbTaT MoJydaeTcs Ha YJAHBJIEHHE YAOBIECTBOPHTENEHEIM. Mbl PyKOBOJICTBOBA
noabope ANNPOKCHMAUHOBHOIO BBIPAXKECHUS CHETYIOMUME CO00OPaKeHHUSIMU: OMpE;
TIPUMEPHBIH BHAL (YHKIMH, YHMTHIBAINCH HM3BECTHBIC (H3MUCCKHE NAPaMETPBL
ANIPOKCHMAITHOHHOTO BBIDAXCHHS BRIOMpasicss TakmM 06pasoM, 9TOOBI BIpas
KOTOPOE OHO BXOJIMT, OTPAXAN0 (PH3MUECKYIO CYIHOCTE Ipotiecca, ObLIo HHTCTPHPY eME
TEOPETUIECKOE KOPPEIANHOHHOE OTHOIICHUE 65110 JOCTAaTOYHO BBICOKUM.

Hamu 6pL1a BBIGPaHO ClIeyOLee annpoKCHMANHOHHOE BeIpaxenue [2, ¢.201]:

o(h) =0, . -I} y
a(E, — kh)

rze op, a, Ep k— napaMeTpe! anmpoKCEMaliim.

Ha pucynke 1 npencTaBiena 3aBUCHMOCTS o1h) [UIA 3010TA B KPEMHHH.

I1pn nosxbope anmpoKCHMAlMOHHBIX KPHBBIX BO3HHKAIOT HEKOTOPBIE 0COOEHHO
CNOXKHOCTH. OTMETHM HX .

1. OcHoBHas CIOKHOCTE 3aKIIOYAETCs B MOAOOPEe KOIDPUIMEHTOR aHATHTHYE
BBIPAKEHHS, OICHIBAIOLIETO PACCYATAHHEIE CEYEHHS B3AUMOACHCTBHHA.

2. Tocyie BBIGOpa ATMPOKCHMAIMOHHOHA (OPMYIIBI B JEBOH YaCTH BRIPAKEHHS
3HAYCHMS CEYCHMH, MOPAIKA KOTOPBIX BO3PACTAIOT MPONOPLMOHATBHO aTOMHOMY BECy
107 mo 10”, a B NPABOH YacTH UMEIOTCH OYeHb Majlble 3HAYCHMS NIyOuH oT 107 1o 10
CM., OpHYEM C YBEIMYEHHEM CCHCHHS B3AHMOJCHCTBHA IIYGHHBI YMEHBIIAIOTCS
cuibHee. OTa CIOKHOCTh PEATH3YETCA CIEAYIONUM 00pazoM: 00e YacTH MOZ0Op:
annpPOKCHMAIMORHOTO BBIDAKEHUA JenHM Ha Kos(p@uuuent 10", rae n - nopsae
MacIITaGupoBaHMs.

3. IockonmpKy mar no riy6HHE HEpaBHOMEPEH, HEOOXOAMMO JIOCTATOMHO XOP
3a/laTh HawanbHble NMaHHBIE Oy, @, Ej k. Tlpouece moxbopa anmpokcHMalMOHHON KpHE
MOXET COCTOSTh M3 HECKONBKHX 3TAaloB, BKIOYAOMEX B Ce0i II0CICIOBATENLHOE
yilyumenue Ko3pQUUHEHTOR ANNPOKCHMAIMY, TOKA TEOPETHYECKOe KOpPE/SIHOHHOE
OTHoOIIeHHE He BYNeT T0CTATOYHO BEICOKO.

Onnmem OCHOBHEIE TIPaBHIla BHIOOPA HAYaIBHBIX JaHHBIX.

1. PaccmarpuBaercsi 3aBHCHMOCTh SHEPrHM OT IIyOuHBI HaGIIONEHHS /UM jaHHOR
HaleTalomeH YacTHIBI, KOHKPETHOMW MHINCHH W 3aJaHHOM IepPBOHAYANIBHOM JHEPIHE.
Otciofla HAXOAUTCS HaYalTbHOE 3HaueHHe Kodduuenta k. 3a HaualbHOE 3HAYCHHE OF
Geperea 3navenne cevenns, paccuntansoe 1o opmyie Pesepdopa pu sHepriu. paBHo#E
NEPBOHAYATLHOM YHEPTUH NEPBUYHOMN YaCTHLbL.

2. 3a HauambHOE 3HaueHHWe kj Oepercs 3HAaYeHHE TEPBOHAYAIBHOH DHEPrHE
TIEpBHYHOH YacTHUBI.

3. Kooddumuent a HaxoauTCs MHIMBALYANHHO NS KOKNOH 32BHCHMOCTH CEUEHHS
B3aHMOJICHCTBHUS OT TIIyOHHBI HAGIOACHUS.
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Pucysok 1. AnmpokcuManusg MoxHGHIEPOBAHHOIO CEYEHHUA KACKaIHO-
BEPOSTHOCTHOM (yHKIHH 1A 30510Ta B kpemHuu Eg= 100(1), 200(2), 500(3). 800(4),
1000(5) k3B. Touky — pacueTHBIC TaHHBIE 3aBHCHMOCTH CEYEHHSA OT IUTyOHHBI, CIUIOMHAS
JUTHHA — aIIPOKCHMAIHS

Cnscok MTEpaTypbi

[1] Kpeiior B.J. Berumciurenbbie MeTOAbl BBICIEH MaTeMaThkn. - Munck:
Brimoiim. mkorna, 1972. - 584 c.

[2] 3.T. Booc, A.A Kymummmn, AWM. Kymaumus, E.B. Hivpranes, T.A.llmsranesa.
Kacka/1H0-BepOATHOCTHBI METOJI, PEUIEHHE PajHALHOHHO-(DU3HYECKHX 3a1ad. YpaBHEHHH
Bonsnvana. Ceasp ¢ nenamu Mapkosa. Monorpadus. Anmarel.: KasHITY um. AGas, HAW
HXTuM KA3HY um. anp-Papadn. 2015 .- 388 c.

MATEMATHYECKHAN AHAJTN3 KACKA/THO — BEPOSITHOCTHBIX
OVHKIUI C YYETOM HOTEPH SHEPI'MH /IS HOHOB
Kymanmmn AW, Kynanmun A A., llmeiranes E.B., lImpiranesa T.A.
Kazaxckuif HauyoHanbHeI yHHBEpCHTET MM. AbGast
Kazaxckuil HaumoHaspHpli yHusepcureT uM. anb-Papadu, KASAXCTAH

E-mail: shmyg1953@mail.ru

B paBome nposeden mamemamuyeckuti GHAU3 KACKAOHO-6ePOSMHOCHIHbIY (YHKIUI
(KB®) ¢ yuemom nomepv snepzuu ons uomos. Paccmompenst ocnosmwvie ceoiicmea,
KOMOpbIMU OONHCHbL 061a0amb KACKAOH0-6ePOAMHOCIHble PYHKYUY, KAK ¢ Qu3uteckot,
MAK U ¢ MAMEMAMUYECKOU MOYEK IPEHU.

Panee Obin BhIIONMHER MaTeMaTHuecKuii aHamu3 KB® ¢ yderoM noteps SHeprau s

5JIEKTPOHOB, IPOTOHOB, aba-vactu [1, c. 320]. B anBOM paboTe paccMOTPeHB! CBOHCTRA
KB® s noHoB. OTMETHM HEKOTOpbIC H3 HHX.
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1. O6nacte ompenencaus KB®. &Dyuxmmln( }onpenenena npu (h'<Egke

7

h<Eyk), n m(?"':;) nomker Obite Gonbme ( wim pasen (; otkyga h>=h%
b —

aNnpoKCUMAalHOHHDBIA Kod(pQHIMEHT ceyenns fomken Obrrh Gonplue Hyns, T.e. ofh)>8
otkyna op>0.

Evk-1/ak < h <Epk.
Takum obpazom, obnacTeio onpenenerns KB® i noHOB ABIsSETCS MHTEpBAT (.
1/ak : Eyk).
2. hlir?.n//,, (W' h,Ey) =0; ,!‘L",,’,‘VU (h'.h,E;)=1, T1.e. BEPOATHOCTH TOIO HTO Yal

obpasopannas Ha riuyouse h’ gocTurHer riyGHEBI h , HCHBITAB TPH STOM N COyaape:
pasHa 0.
h-h'

i o Ey=L(AE) o EH
3, ;ET},W"(h LhEy) n!( 7 ) exp( 7 ) . T.e. ecm Koo

ammpokcuMarud k ctpemures k 0, KB® ¢ yueroM moTeph SHEPIHH NEpEXOIHT
npocteiiimyio KB® 6e3 yyera noreps suepras [2, ¢ 84].

4. Cymma KB® no BceM BO3MOKHBIM 3HAYEHHSM YHC/A B3AUMOJEHCTBAN 7 paBHa
TS

K, = w,(h.hE)=1.

n=0

-
) , Eo—kh' h=n ,
5. limy, (4 .h,E(,):(E";_—](;J *exp( 5 ):wo(h,h.Eo).

6. limy, (h',h, E;)=0, T.c. BEPOATHOCTH TOTO, YTO HHCIO COyHaperuii cTpe:
no

6eckoneunocTH, pasHa ().
Cuncox muTeparypst
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KackaHo-BepoSTHOCTHEIH MeTofl. Pemenne pananmoHHO-(pH3MUECKIX 32J1a¥, yPaBH:
Bompumana, Cesse ¢ nensmu Mapkosa.-Anmvatsr, KasHITY um.Abas, HUW HXT =
KaszHY um.As-®apabn, TOO «<KAMAy, 2015r.-388 c.

[2] Boce O.I., Kymummun AWM. Pemenue Qusmdeckux 3ajad  Kac
BEPOATHOCTHEIM METOJIOM. - AnMa-Ara: Hayka, 1988, 1.1.- 112 c.

172




[image: image10.jpg]Beruucnumensnan MAmeMamuKa, MamemMamu4ecKoe mde/mgomnue u uungMamuku

MOJEJUPOBAHUE PACTIPE/EJIEHUI BAKAHCUOHHbBIX
KJIACTEPOB B XEJE3E
Kynupmun AW, Kynmuyawnan AA., limeiranes E.B., mMpiranesa T.A.
Kazaxckuil HallMOHANBHBIH YHUBEPCHTET M. Abas
Kazaxckuil HAMOHATBHEIA yHUBEpCHTET UM. ans-Papabu, KASAXCTAH

E-mail: shmyg1953@mail.ru

Paboma nposedena 6 pamkax KackaoH0-6epoOAMHOCMHOz0 Memodd. Paspaboman
anzopumm ONA pacyema KOHYeHmpayuu 6aKAHCUOHHBIX KIGCMEPOE, NPOGEOenbl pAcyembl.
Buisignienbt 3aKOHOMEPHOCTNY, 603HUKAIOWUE NPU PACYCMAX KOHYERMPAYUY PAOUAUOHHBIX
Oehexmos npu uOHHOM 0BTYYeHUN 6 dicenese, Hatidensl 0bracmu onpedeneHus pesynbmama.

B paboTe npeuIoXesa METO/MKa, T03BOJISIOMAs NOTyYaTh aHATHTHIECKHE BRIPAKCHHS
M pacCUMTHIBATh KAaCKaHBIE 00/acTH MO BCel rIyOuMHE 06IyqaeMoro Marepuana C LEenbio
YIPOYHEHHS MaTEpHalla ¥ TEHCPalii CDelmHCHﬂﬂ METaJUIOB, B OCHOBHOM, B IIOBEPXHOCTHOM
cnoe. KOHCTPYKIMOHHBIE MaTepHalbl OXBaTBIBAIOT MHOXKECTBO PA3IMYHBIX MATEPHATIOB,
TIPHMEHAEMBIX JI M3TOTOBICHHS JCTaleH KOHCTPYKIHH, MAllNH M TEXHHYECKHX MH3/IC/HM.
Bo3MOKHOCTh CO3[aHHS KaKOH-THOO KOHCTPYKIHM H ee paboTOCHOCOGHOCTE 3aBHCST OT
HaJIMYHA MaTCpHaiOB €  NOJXOJAINMMM  MEXaHHYCCKHUMH cBoiicrBamu. B pa60're
paccMaTpHBAIOTCS CILTaBbl Ha OCHOBE XKeNe3a (CTallb, YyTYH), IOCKOJBKY B HACTOAIIEE BPEMSA
TYYKH HOHOB MHTCHCHBHO IPHMEHAIOTCA B MAIIHHOCTPOCHUH TIPH 10Ty YCHHN CBEPXIIPOYHBIX
netaneii # MaTepHanoB. JUid 5TOro HCMoNMB3yerTcs Kacka/IHo-BeposTHocTHEL MeTon (KBM),
B OCHOBE KOTOPOIO NEXHT TOJyYeHHE AHATHTHYECKMX BBIDAKCHHHA M JlaIbHCHICE
WCTIONL30BAHAE  KACKaIHO-BEPOSTHOCTHRIX  Qyrxipi  (KB®D). KB® unmeroT cMEIica
BEPOSTHOCTH TOTO, YTO YaCTHIia, I'CHEPHPOBaHHAs Ha HEKOTOpoH riybuue h’ nocTuraer
i1y GuHBI h I0CIIE N-T0 YHCia COyIapeHHi.

KOI{ILCHTPI:\W BBIKAHCHOHHBIX KJIACTCPOB IPHA HOHHOM 06;'[}’ YEHHHU pacCYNThIBAIACH
1o cneayromeit gopmyae [1, ¢. 327]:

Ey By —E) & ; h=H\ an
CEn )= Zeam B § w,,(h)exc{——i]-—,— M
Ey By = E4) immscia, A )AL
PesynbTarhl pacueToB NPEJICTaBIEHb! HA PUCYHKE 1.
N P
LT N
: ///)\//\ \

g \\ \

I

o H : ‘ 10 em

-

Pucysox 1. Tlpodmm pacripeienesus no ryGiEe BAKAHCHOHHBIX KITACTEPOB IPH
HOHHOM 06JTydeHHH [U1s a30Ta B kenese nmpu E=100 ksB, E¢= 1000 (1), 800 (2), 500 (3),
200(4) xaB
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MAPAJUIEJIBHAS PEATIM3AIAS ATITOPUTMA KJIACTEPU3,
TEKCTOBBIX JOKYMEHTOB FRIS-TAX HA ILVIAT®OPME
MPJ EXPRESS

Mancyposa M.E., Ay6axupos C.C., Xubarxauyisi E., Mycana A.B.
Kazaxckuii HallMOHAILHBIH yHUBEPCHTET HMEHH ab-Papadu, KASAXCTAH
E-mail: mansurova0l@mail.ru

B oaunoii  pabome npeocmaenena  napanienbHas — peanusayus — anzoj
Knacmepusayuu xkopnyca 0okymenmos FRiS-Tax. Anzopumm xiacmepusayuu oCHOSGH #
oyenke cxo0cmea mMedxcdy 00beKmaMu 6 KOHKYPEHMHOU CUmyayuy, Komopas npusooum.
NOHAMUIO (YYHKYUU KOHKYpeHmHO020 cxoocmea (FRiS-pynkyuu). B kavecmese wxan
onpedenenus Mepbl cxoocmea Ovinu euibpansl ampubymel 6UOIUOZPAPUYECKO20 ON
Ookymenmos. Hacmpoiika 6ecosbix xosgduyuenmos ampubymos npouseooumecs
HOMOUbIO  2EHEMUYECKO20 GI20PUMMG, PeaNu306aHHO20 HA BbICOKONPOU3EOOUMEN
miamepopme MPJ Express. [lna pacnapanienusanus 3a0avu x1QCmepusayuu npum
mexuanocus Streams Java 8. Oyenka apdexmusnocmu napaiLiensHoll peanus
anzopumma FRiS-Tax demoncmpupyem neocnopumviii 8stuzpbiuil 6 RpOU3E00UMENbHOCIU.

Kiactepusaims, WM 3a7a4a  HaXOXIEHHS 10 JNaHHOMY JOKYMEHTY Kiacca

JOKYMEHTOB, CX0XHX C HHM IO CO/IEP)KaHHUIO, IBNICTCA OJHHUM H3 BOXHBIX HHCTPYMEHTOR

anamm3a Gonbumax jaEmeiX. J[Md pemeHus 3ajaud KIacTepW3auud OONBUIMX JaHHEX
TPHMEHSIOTCA Pa3/HIHbIE TEXHOJIOTHH IIapaylIeTbHOr0 MPOrpaMMHUPOBAHHAA.

\ ensio anwol paboTsl ABAsETCS NapaliensHas peanmsanus anroputma FRiS-Tax [1-
‘ 2] ans KIacTepusalMH HAy4HBIX CTaTell Ha BLICOKONPOHM3BOIMTENBHON mnardpopme MPI
Express. B xauecTse Mepsl GMu30cTH IpH KiacTepH3andM B JaHHOH pabote NpUAATO
KOHKYPEHTHOE ¢XOJIcTBO. [l HacTpoiku Ko3(Q(QUMIHEHTOB NpH BLMHCICHHH MEpH

l CXOJICTBA UCTIONB3YETCH TEHETHYECKHH anropu™ [3].
3anam1e MEpBI CXOJICTBA OINpeJieNideTCs Ha MHOXECTBE JMOKYMCHTOB D CIIEqY FOLIAM

obpazom:

m: DxD-[0,1] 1)

npudeM (yHKIHS 71 B Clygae IOJHOIO CXOACTBA IPMHUMAET 3HaYeHne |, B ciyyae MOIHOTo
pasimans — (. Berdycienne Mephl CX0/CTBa ocyLiecTBIseTcs no GopmyIie BALA

m(dy, d;)=Y a;m;(d,, d;) )]
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