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D095 — «AknmaparThbIK Kayincizaik»
Ois1im Oepy OarnapsamaJiapbl TOObIHA
JOKTOpPaHTypara Tycyulijiepre apHaJraH
eMTHXaH 0aFaapJjamMachbl

1. ZKannbl epesxkesep.

1. barmapnama <«OKorapel >KoHE 3JKOFappl OKY OpHBIHAH KeWiHri OuliMHIH OuniM  Oepy

OarmapiamanapblH ICKe achIpaThlH OuTiM Oepy yiHbIMIapblHa OKYyFa KaObUIJAy[bIH YITLIIK
KaruganapbiH Oekity Typaibsl» Kazakcran PecnyOnukacel biniMm jkoHe FhUIbIM MUHHUCTpPiHIH 2018
*bUTFBI 31 Kazangarel Ne 600 OyiipeireiHa (OygaH opi — YITUTIK KaFuaaiap) COMKEC sKacaibl.

2. HOKTOpaHTypaFa TYCY CEMTHXAHBI 3CCC XKa3yJdaH, HOKTOPAHTYypalda OKYyra I[aﬁblHI[BIFBIHa

tecT Tanceipyaan (6ygan opi — OT), 6inim Gepy Oarnmapiamanapbl TOOBIHBIH OeifiHi OOMBIHIIA
EMTHUXaHHAaH JKOHE CyX0aTTacyiaH Typaibl.

BJaorsl Bbaasl
1. Dcce 10
2. JIokTopaHTypaja OKyFa JaibIHIBIK TECTI 30
3. bimim Gepy OarnmapiiaMackl TOOBIHBIH OCiHiHI
OOMBIHIIIA EMTHXAH 40
4. Cyxbarracy 20
Bapnbirsl/ Ty ynaiisl 100/75

3. Tycy eMTUXaHBIHBIH Y3aKTBIFBI — 4 caFaT, OChl yaKbIT INIIHAE OKyFa TYCYII 3cce

Kazazbl, JTOKTOPAHTypaJa OKyFa MAWBIHIBIK TECTIHEH OTell, DJIEKTPOHIBIK €MTHXaH OWICTIHE
xayamr 0epeni. Cyx6arracy KOO 6a3aceiHia JKeke oTKI3UIel.

1. Tycy emTuxaHbIH 6TKI3y TIpTIibi.

1. D095 - «AkmapaTThIK Kayilci3aik» OuriM Oepy OaraapiamMaiapbl TOOBIHA JOKTOPAHTYpara

TyCymIijiep mpoOieManblK / TaKbIPBINTHIK dcce jkazansl. Jcce kememi — 250-300 cesnen kem
OoJIMaybl Kepex.

2. DIEeKTPOHIBIK eMTHUXaH OmeTi 3 cypakTaH TypaJibl.
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Bisim Oepy 0arnapaamachl TOOLIHBIH OeifiHi 00MBIHIIA eMTUXAHFA JAHBIHIATYFA
apHAJFaH TaKbIPBINTAP.

«AKNapaTThIK Kayincisaik :kyiienaepin yiibiMaacToIpy» moHi

Taxkbipb10bI: Kpunroanaius
Takbipbinmanap:

Knaccukansik mmdpnap xoHe onap/sl amry. bIFpICTBIpY jxoHe adGUHABIK mHUbpIap OJapIbIH
nemmdpany xoHe Tepy (repedop) omiciMen amry. AybICTBIPY IHGPBIH allyabIH KUALTIKTI 9ficCi.
Knaccukanslk mmdprapapH KEeMIILITIKTEP], OPBIC XKoHE Ka3aK TUTIHIETI MOTIHACPAIH KUUTIKTI
TajnJaysbl.

bytin cannmap cakuHachl, EBKimI anropuTmbl koHe cangapbuiapbl. CanbICTBIPy TEOPHSICHI.
Monaynp OoiblHIIA — CalbICTypbUIapAblH — Kacuerrepi. Moaynb OOHBIHIIA — TYpPJEHETIH
AIIEMEHTTED.

Oinep GyHKUMSCH XKoHE OHBIH KacuerTepi. XKail cannapian Diinep GyHKIUSACBIHBIH MOHIEPI.
Diinep (QYHKUUSACHBIHBIH MYJIBTHIUIMKATHUBTICT Typaibl Teopema. Oinep (YHKIUSICHIHBIH
MOHEepiH Taby dopmynacel. Diinep GyHKIUACHIHBIH KOMETIMEH JopexkKere HIbIFapy.
depma-Diinep Teopemacsl xoHe RSA mmdpasiH Herisri Teopemachl.

RSA-mudp, mmdpney xoHe oKy mporecTtepi, Herizaemeci. bepinren MoTiHHIH allIbIK KiITIMEH
RSA-mmdprney. bepinren MoTiHHIH %a0bIK KinTiMeHn RSA-nemmudpiey.

RSA-31mekTpHABIK KONTaHOACHI, MOHI JKOHE HET13/1eYi.

RSA-3eKTpOHIBIK ~ KONTaHOA  MPOLEAYPAChIHBIH  JKY3€Te  acChIPBUIYBI,  JJIEKTPOHJIBIK
KoJITaHOAMEH KY»KaTKa KoJTaHOa KO OeJriri.

RSA-371eKTpOHIIBIK KOITaHOA MPOIEAYPAChIHBIH JKY3€Te acChIPbUIYBI, KOJITAHOAHBI AIBIK
KUITHEH mudpiey 6emiri.

Harypan cangap Ti30erine kai canaapabiH yiecTipinyi skone RSA mmdpai 6aranay.

< F2; +,* > epicinaeri KenMyIIeNiKTep CaKMHACKHI, EBKINA alropuT™i, €Ki KOIIMYIIENIKTiH eH
YJIKeH opTak OenrimiH kepcery. OChl caKMHaJIarbl KENTIPUIMEHWTIH KenMmytuenikrep. 2,3,4,5
JOPEXENl KeNTIPIIMEUTIH KOIMYILIETIKTep.

< F" ; +* > epiciH KeNTIpUIMEHTIH KONMYIIETIKTIH MOIY/JIb OOWBIHIIA KATABIKTAPbIHAH
KYpaJIFaH epic peTiHJe KaJIbINTacThIpbuTybl. OChl picTeri Kocy koHe kebeiTy amanaapsl. Ocbl
OpICTIH HOJIIK €MeC 3JIEMEHTTepl YIUiH Kocy OoilblHIIA >KoHE KeOelTy OoMbIHIIA Kepi
aneMeHTTep. < Fi6; +, * > opICiH KypacThIpy.

Tom petiHiH iIKi Ton peTiHe OeiiHyl Typaisl Jlarpanxk TeopeMachl. DJIE€MEHTTIH PETl TONThIH
peTiH OeneTiHi Typaibl canjgap. Zn TOOBIHBIH IIIKI TONTAPBIHBIH MbICANAApbl. < F2n ; +* >
epICIHJEr1 OacTanKpl AIEMEHT Typalibl TeopeMa. < Fig ; +,* > epiciHiH OacTanKbl 3JIEMEHTTEPI.
N-pa3psATi eKUTIK OJIOKTap/aH KacajiFaH epiciHiH KypbhUIbIMbL. OChl ©picTe KOCY MEH KoOeHuTy
amangapbiH 6epy. Ocbl ©pICTIH HOMIIK €EMEC 3JIEMEHTTEPI YIIIH KOCY KoHEe KoOeHTy aMasaapsl
OolibIHIIa Kepi aJIeMEeHTTep. 4-pa3psAThl EKUTIK OJIOKTapAaH epicTi Kypy, OChl OpiCTiH
OacTamnkbl 2JIEMEHTTEPIH KOPCETY.

Hudu-Xemnman ecedi. Judpu-Xemnmman eceOiHIH «EMIMEYIITITiHE» CYHEHIlN, KallbIKTaFbl
KOJTAHYIIbIIAp YIIIH OpTaK KYMHSHBI Kypy. KalIbIKTarel KOJTaHYIIBUIAD VIIH KUITTEp
aJIMacy MOCEJIECIHIH MIeMTiMi.

Onp-I"amane mmmdpel, KUITTEpMEH anmacy, mudpiey skoHe aemmudpiey npouecrepl. JKysere
achIpy MbICAJIbI.



«KoMmnb1oTepJiik aknapaTThl KOPFay/bIH dicTepi MeH Kypajaaapb» MoH1

TakbIpbIObI: AKNApaTThl MU PIAYIBIH MOACTBACP] MEH dIicTEPi
Takbipbinmanap:
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Kpunrosoruss opicTepiHiH ILIBIFYl MEH JaMybl Typajbl KbICKallla TapUXW —akiapar.
Kpunrorpadus. Kymusnsuisik. Tyracteik. Ayrentudukanus. CaIbIK KOATaHOA.
benn-Jlamanyma moneni. Kinrrepain anaeiH anma Tapatbutybl. Kinrrepmi xkibepy. Kinrrepai
amplK  TapaTy. KynusHbl  Oermicy cxeMachl. AMIBIK  KUITTEp  HMHQPACTPYKTYpachl.
Ceprudukarrap. Ceprudukanusnay optanblkTapbl. [udpaepain dopmanbai Moueabaepi.
AIBIK MOTIHAEP MOENbAEPi. AIIBIK MOTIHHIH MaTEeMATHKAIBIK MOJENbAEPi. AIIBIK MOTIHI
tany kputepuitnepi. lludpnepai opTypmi kepceTkimTep OOHBIHIIA KIKTEY. AYBICTBIPY
mu}piHiH MaTEMAaTUKAJIBIK MOJIEN. AYBICTBIPY MIHA(PIIEPIH KIKTEY.

Low-Water-Mark (LWM) wmogeni. barmapisik anMacteipysiap. AJMacTelpy IUQpIepiH
KPHUIITOTAJIAY dJIEMEHTTEpi. AYBICTBIpY mudpIepi.

J. Goguen, J. Meseguer monenbaepi. Kecrenmik rammanay. ['amma TaHOanapblHBIH BIKTH-
MAJIIBIKTAPBIH KAJIbIHA KENTIPy MYMKIHAIN Typajabl. OpTYpil BIKTUMAIIBIKTEI TaMMaMEH
mu@pIeHren MOTiHAepAl KaiumblHa KenTipy. ['ammanbl KalTanan mnaiinanany. Bukenep
mmdpin kpunrorangay. [ludpreyminiyg karenepi.

KayinciznikTiH Oy3bUTYbIH aHBIKTAY MOJENi. DHTPOMUS KOHE Ti apTHIKTHIFBL. JKaaFbI3bIK
apakambIKTeIFbl. Ludprepnin Oepikriri. udprepain teopusubik Oepikriri. [Hudpnepain
npakTukaiblk Oepiktiri. udpnepain umutauusnsik Oepikrtiri. bypmanaynsl TtaparnaiThiH
mmdprep. «Tanbamapasl aybICTBIpY» OypManayblH TapaTmadTeiH mudpiep. «TanbOamapasl
TacTar KeTy-KipicTipy» OypMalayblH TapaTHalThIH mudpIiep.

broxTeiK mmdpney xyienepi. biokTeik mudpnepal Kypy npuHuunrepi. biokTeik mudpiep
Meicanaapel. DES wmonimerrepni mudpneynin amepukannsik ctanaapTel. [OCT 28147-89
ManiMerTepal mwudpiiey cranaapThl. BiokThIK mmdpuepal naiinanany pexumiepi. BiokThik
mudpriey anropuTMIepiH apanac mnaijanaHy. BIOKTHIK mudpiey aaropuTAepiH Tanaay
onicrepl. BiokThIK mm@pey anroputmaepid naiinanany OOHbIHILIA YCHIHBICTAP.

HIudpneyain arpIMABIK Xyienepl. AFbIMIBIK MKdpKyienepal CHHXpOHU3aMsIay. AFBIMIBIK
mudpxkyenepal Kypy OpUHOMNTEPl. AFBIMABIK IMHUQpxKyHenepaiH Mbicangapbl. Ad
nmdpxyiteci. I'mpdopn mmppxyiieci. ChI3BIKTBIK BIFBICTBIPY perucTpiepi. beprnexem-
Meccu anroputMi. CBI3BIKTBIK PEKYyppeHTTI Ti30ekTepaiH Kypaenenyi. Cysri re’eparopiiap.
KusbicTeipymisl reHepaTopiiap. ChI3bIKTBIK BIFBICTBIPY PETUCTpPIEPiH KOMIO3UIMsIay. Pexypcust
3aHbl JUHAMHKaIbIK e3repeTiH cyioanap. JKanbl aneMmeHTTepi Oap cysbanap. AFBIMIBIK
mmdprepai Tangay daicTepi.

Kayincizaikti  Oackapy. Cranmaprrap, Kayincizmik ayautbl. Celey CHTHaIgapbIHBIH
epekuienikrepi. Ckpemobineprney. CUrHamAbIH SKUUTIKTI TypieHyiaepi. CUTHaNIBIK Mep3iMaiK
TypieHyiepi. Mep3iMIiK anMmacTelpynap kyenepinid Oepikriri. Cauablk TenedoHus
KyHenepi.

AmbIk KUITTI mudpiey xyitenepi. RSA mmdpixkyiteci. Dnp-I'amans mudpxyiieci. Mak-Omiuc
mmdpokyiteci. "Prok3ak moceneci” Herizinaeri mupxyie.

Unentuduranusnay. Kymus ce3aepi Kypy epexenepi. Kymus ceznepai Tekcepy paciMaepiH
kypaenenaipy. Kymus tipkecrep. TusiHakTanran Kynus ceszaepre madysu1. Kymus cesnepai
Kaitanan nmaiganany. Kymus ce3aep/i TonbikTai Tepin mbiry. Co3ik KeMeriMeH madybsuiiay.
Keke unenrudukanumsuiay Hemipnepi. bip perrik kymus cesuep. “Cypak—xkayan” ( KyIUTi
uneHtuukanusiaay). CumMMeTpusuiblK mUdpiaey aaropuTMIEpiH TalgalaHblll  “Cypak-
KayanTbl” JKy3ere achlpy. ACCUMMETPHUSUIBIK MH(pIIey aroOpuTMICpiH NaianaHsln “‘cypak-
XKayanTsl” Ky3ere acbipy. Hemnmik Oumimi O6ap xarramanap. MneHtudukamnus xaTTamanapbiHa
1a0ybLI.
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Kpunrorpadusneik xem QyHkusuap. Xsmrey (QyHKIUSIIApHl MEH MOIIMETTEP TYTAaCTBIFBL.
Kinrrik xsmrey ¢ynkmusnapsl. Kinrciz xamrey GyHKIusiiapbl. MoliMeTTepIiH TYTaCTBIFbI
KoHEe XabapiapAblH ayTeHTHPHUKAIUACHL. X31Tey GyHKIUIIapblHA BIKTUMAN Ma0ybIIiap.
Cannpik KonranOanap. JKaumbl TYXKbIpeIMAAp. AMIBIK KUITTI ImmdpiKyHenep Heri3iHaeri
canabIK KonranOamap. @uar—1llamup canabik KonTaHOACk!, Dib-I"'aManh CaHIBIK KOJITaHOACHI.
Bip peTTik caHIbIK KoaTaHOANIAP.

KinTrepai tapary xarramanapbl. CHMMETPUSIIBIK MM (pIIey i naiiananbl KUITTEPl TarceIpy.
ExixakTbl XxaTTaManap. YIITapanThl XarTamaiap. ACHMMETPHSUIBIK MUQPICYAbl Mai aaaHbII
KintTepi Tancelpy. CaHIbIK KOJITaHOAHBI aiinanan0aiTeiH xarTamanap. CaHablK KONTaHOAHBI
naiagaHaThIH XaTTamanap. AmbIK KT ceprudukarrapsl. Kintrepai ambik Tapary. Kinrrepai
aNJbIH ana Tapary. bainaHbic KeiciHAe KUNTTepAl alJblH aja Tapary cxeMamapbl. Kymus
Oericy cxemanapbl. KondepeHioaiianpicka apHaJIFal KIITTep i oenriney aaictepi. Kinrrepai
TapaTy XaTTamajapblHa BIKTUMAI MIa0ybIIAap.

Kintrepni 6ackapy. Kinrrepain emipiik nukii. CeHiM/1 YIIIHIII Tapan YCHIHATBHIH KbI3METTEP.
VYaxpIT Oenrinepin opaaty. CaHIbIK KOJITaHOAIAP (bl HOTApHU3ALUsIIAY.

Mudpxyiienepal naigananyasliH KeHOip MpaKTHKANBIK acrekTiuiepi. Xabapiaamanap arbIMbIH
tanmay. Omnepatopnap karenepi. lllumdpikyiienepni malganany Ke3iHaeri (GU3UKAIBIK JKOHE
YHBIMIACTBIPYIIBUIBIK ic-Trapaiap. Kintrep/i amblk TapaTyablH KBAaHTTHIK KPUTITOTPA(USIIBIK
xarramachkl. KBaHTTBIK apHa jkoHE OHBIH KacuerTepi. KinTrepi amsik Tapaty XxarraMachl.

«AKNapaTThl KOPFay KYpPaja1apbIHbIH J1eMeHTTepi» MmoHi

TakpIpb10b1: KoOMIBIOTEPITIK JXYii€nep Typalbl aKImapaTThl KOpFay.
TakpIpbInmasap:
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Kommerotepiik xyiie (KXK). Herisri Tycinikrep. Dnekrponabik kKyxkar (IK). KXK-ri aknapar
TypJiepi.
Kommprorepiik xy#enepain ocanabirbl. Kom jKeTki3y, KO )KETKI3y CYObhEeKTiClI MEH OOBEKTIC
TyciHikrepi. Pykcarcoi3 kon sxxetkizy (PcKXK) typans! Tycinik. PcKXK kimactapsl sxoHe Typuiepi.
Kommprorepiik xyienepaeri Kayincizaik cascarbl. Kayinci3mik casicaThl YFBIMBI KOHE OHBIH
HeT13r1 Ty XbIpbIMaamacsl. KayincizaikTi Oaranay.
Monimerrepre kon xetkizyaiH KOXK-cyOwbekTiiepiH KosmaHylIbLIapabl HUIeHTA(DUKALUSIAY.
Konpanymbsiael  uaeHTuGUKanusay wmoaceneci. MaeHTugukamus xarramachl  YFBIMBI.
W neHTudukanusiayns aknapaT YFbIMBIL.
Qaiingapra KOMKETIMAUTIKTI mIeKTey Kypanaapsl MeH omictepi. PcKXK-men momimerrepai
KopraynelH Heri3ri tocuimepi. Kom kerkizy daktinepin Oenriiey omictepi. Kon xeTkizy
KypHaJIapsbl.
[Ipouecc TapamblHaH  MoJIMETTEpre KarblHacy. MamiMeTTepal  e3repTyleH  Kopray
epekuienikrepi. Ko xeTki3yal mmekrey KyhenepiHiH ceHiIMAUTr. Xem (yHKUHSHBI KYpyFa
HETI3/IeNTeH 9/1iC, KOWBUIATHIH TalanTap *)oHe KY3€Te achIpy KOJIapHhl.
[TporpammManbsIk-anmaparTelK mudpaey Kypaianapsl. [Iporpammanbik-annapaTTelK MIHQpiey
KeweHaepiH Kypy. CUTrHaNIbIK IpolieccopiiapiblH HETI31HAe KPUOTOTYPIACHIIPY MOYJIbAEPIH
xobanay.
OEM KOMIIOHEHTTepiHE KOJDKETIMAUIIKTI IIeKTeYyAiH oiicTepi MeH Kypaiaapsl. JIDEM
komnoHeHTTepi. JIOEM KopranaTblH KOMIOOHEHTTEpiHIH kikTenyi: JIDEM-HiH meTTeTiieTin
MKOHE IIETTETUIMENTIH KOMIIOHEHTTEPI.
[Iporpammanapabl pykcaTchl3 KellipyleH Kopray. KermripyneH Kopray maceneciHe Ke3Kapac.
[Tporpammanslk >kaOapIKTaMaHbl KOIIIPYJICH KOPFayIbIH KaIFb3 Kypaisl perinae [IK-Hbi
anmaparThlK OpTaFa *oHe (PU3UKAIBIK TaChIMaJIaylIblIapFa TOyeNAeHAIPY /Il Maianany.
Manp13 sl aknapatTsl cakray. Kynus cesnep meH kinrrep. KaTbiHacybl 0aKkbuiay MakcaTblHIA
KOJITAHBUIATBIH KYIHS aK[apaT: KUITTEp MEH KYITUS ce37ep.
Kpunrorpadusisik kintrepai 6ackapy. Kinrrepai reneparusiiay. Kinrrepai Tapary.



12. CuMMeTpusIIBIK KPUNTOXYHeNnep YIIiH KUITTepAl TapaTyabl ayTeHTU(UKAIUAIAY XaTTaMachl.
Heri3ri TyciHiKTep MEH aHBIKTaMaliap, KpUNTOrpadusIIbIK XaTTaMalap IblH THIITEPi, MbICAJIap.

13. AcUMMeTpUATIBIK  KPHUITOXYHeNnepre  apHalfaH  amiblK  KUITTEp  CepTH(HUKATTApPBIH
naianaHaThlH XaTTama.

14. Kinrrepai cakrtaynsl yibIMmactelpy (Ky3ere acblpy Mblcanjapsl). Tikened KOJDKETIMII
MarHuTTiK auckiizep. TouchMemory Kypabl.

15. TIporpammainapnbl OKblIl YiipeHyaeH Kopray. IIporpaMmanslk >kaOabIKTaMaHbl OKbII YHPEHY
)oHe Kepi kobamay. DK xyMmbIchIH 3epaeneyniH Makcatbl MeH MinaetrTepi. DK 3epneney
TOCUIZIEPi: CTATUKAIIBIK JKOHE JUHAMUKAIIBIK 3epAeTey.
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