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The catalog of elective disciplines contains a list of elective component
disciplines and their brief description with the purpose of study, content and expected
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Kipicne

KpenutTTik OKBITY TEXHOJIOTHACHI KE€31HAE SJEKTHBTI MOHJIEP KaTajorbl 93ipJicHEl.
DONEeKTUBTI MOHJAEP KaTaJOTbl OKBITYABIH KPEAUTTIK Kylecl OOWMBIHIIA KYpacThIPbLUIAIbI.
DNEeKTUBTI MOHJIEP KATaJIOThl KYHEJIEHTeH TaHaay OOMBIHINA TOHAEP TI3IMIH KOHE OJapAblH
KBICKa CUTIaTTaMaChliH KapacThIPaIbl.

OKy >KOCHapbeIHBIH OapibIK IMOHJEpPl €Kl MHUKITe OIpIKTIPIITeH: Oa3albIK MOHACD
uukibl( BIT), kocinTik monaep uukim (KIT).

bazaneik mToHIep UHMKIBI THICTI JAWBIHABIK OaFbITBI OOWBIHINA 1prei  OumiMi
KaJIBITITACThIpYFa OarpITTanFaH. KocINTIK MOHAEp HMKIBI KOCIMTIK KbI3METTIH HAKTHI
cajachlHa KATBICTBl apHaiibl OUTIM, OUIIK, JaFabl MEH KY3BIPETTUIIKTEPIH Ti30€CiH
AHBIKTANIBI.

KOO xoMITOHEHTIHIH TOHJEpiH OKYMEH KaTap JAOKTOPAHT MOHJAI OKY YIIH TaHIay
KOMITOHCHTIH TaHaay Kepek.

DnexkTUBTI TOHAEPAl TaHjaay OoibIHIIA KeHec »aBaiizep Oepeni. OHbIMeH Oipre
noktopanT KOX (OKeke oky ocmapel) KypacThIpy YVIIIH IOHIEpre ja3z0a HbICAaHBbIH
TONTBIPAIBI.

BBenenune
[Ipu KpeAWTHONW TEXHOJOTHMH OOydYeHHsI pa3palaThIBA€TCA KAaTaJIOr SJIEKTHUBHBIX
JTACIIATLINH. Karanor 3IEKTUBHBIX JTACHATLIAH MPEJCTaBIISIET co0oit

CUCTEeMAaTH3UPOBAHHBINA MEpeYeHb MUCIUIUIMH KOMIIOHEHTAa IO BBIOOPY U COJEPKUT
KpaTKOE UX ONHCAHUE.

Bce nmucnumianasl yaeOHOTO TUIaHa OOBEAMHEHBI B JIBa IMKIJIA: MUK 0a30BBIX
mucturad (B/1), mukn npodumupyromux gucturmiad (IT0).

[uxn 06a30BBIX JUCHUIUIMH HampaBiieH Ha GopMupoBaHue ¢GyHIaMEHTAIbHBIX
3HAHUW MO COOTBETCTBYIOIIEMY HAMpPaBICHUIO MOATOTOBKHU. Lluki mpoduaupyrommx
JUCUUILJIMH ~ ONpeAeNseT MepeuYeHb CHEHUaIbHbIX 3HAHWW, YMEHHI, HABBIKOB W
KOMIIETEHIIUH TPUMEHHUTEILHO K KOHKPETHOH chepe mpodecCUOHATBHOM 1eITeTbHOCTH.

Hapsiny ¢ u3ydyeHHeM [OHCHUIUIMH BY30BCKOTO KOMIIOHEHTA JOKTOPAHT JIOJKEH
BBIOpATH JJIs1 U3YYEHUS AUCIUILTUHBI KOMIIOHEHTA TI0 BEIOODY.

KoHncynbranuu mno BeIOOPY DJEKTUBHBIX AMCIMIUIMH JIaeT dBaiizep. Bmecre ¢ HUM
JIOKTOPAHT 3amoyiHsieT ¢GopMy 3amucd Ha JUCHMIUIMHBL Juisi  coctaBieHuss UYII
(MHIMBHU1yaJIbHOTO Y4€OHOTO IJIaHa).

Introduction

At the credit technology of education a catalog of elective disciplines is developed.
The catalog of elective disciplines is a systematized list of disciplines of the elective
component and contains a brief description of them.

All disciplines of the curriculum are combined into two cycles: a cycle of basic
disciplines (BD) and a cycle of core disciplines (CD).

The cycle of basic disciplines is aimed at the formation of fundamental knowledge in
the relevant direction of training. The cycle of majoring disciplines determines the list of
special knowledge, abilities, skills and competencies in relation to a particular field of
professional activity.

Along with the study of disciplines of the university component a doctoral student
must choose to study the disciplines of the elective component.

Advice on the choice of elective disciplines is given by the advisor. Together with
him, the doctoral student fills out an enrollment form for disciplines for drawing up FTI
(individual training plan).



CemecTp 0oiibIHIIA 3JIeKTUBTI MOHAepAi 06,1y / Pacnipeaesnenne 31eKTUBHBIX
AUCHUILINH o ceMecTpam / Distribution of elective courses by semester

Kpeautrep | Axanemus
CaHbl / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucruminabl / The name of the discipline KpeauTOB/ Axkan
Number of nepuo/
credits Academic
period
Kenmomanapik OnoMeTpusIbIK xKyleci / MHOrOMOJalIbHbIE
onomerpuueckue cuctembl / Multimodal biometric systems
barnapiamainbik KaMTamMachl3 €Ty d3ipiiey xoHe Tectiiey / PaspaboTka u 5 1
TECTHpOBaHUE MporpaMMHoro obecriedenus / Development and testing of
software
Mogenpaepai MeH aaropuTMIEP/Ii MOTIHII TallayHbl 3€PTTEY
/MccnenoBanue Mojieneld u anropuTMoB ananmn3a Tekcta / Study of models
and algorithms for text analysis
CypertTep e3apa TypASHAIPY YIIIH aaropuT™Maepi AITOPUTMBI B3aUMHOM
tpanchopmaruu uzodpaxkenwuii / Algorithms for mutual transformation of 5 1
images
MATLAB xomnbroTepiik ke3kapackl / KoMnbeloTepHOE 3peHue B cpejie
MATLAB / Computer vision in MATLAB
3aMaHayu 3JIEKTPOKOPEKTEHIPY KYHeIepiHiH KYPBUIFbI JaMybI /
CoBpeMeHHast KOHIIeMUs moctpoenus cucteM / The modern concept of
building a power supply systems
TeopusuibIK KoHE KOIAaHOANbI )KacaH bl MHTEIJICKTIH aceKTTepi /
TeopeTryueckne U MPUKIIATHBIC aCTICKTHI UCKYCCTBEHHOT'O MHTEIIICKTA / 5 1

Theoretical and applied aspects of artificial intelligence

CUDA karbiHac 6arnapnamanay / [lapannensHoe mporpaMMrupoBaHUE Ha
CUDA / CUDA parallel programming




1 1 oKy KbLIbIHA aAPHAJIFAH JIEKTHBTIK MOHAEP / DJIeKTUBHbIE THCHUILIAHGLI 115 1 roxa odyuenusi/ Elective courses for

year 1
Konmooanovik ouomempuanvix yncyiieci / Mnozomooanvuwie ouomempuueckue cucmemot / Multimodal biometric systems
OKy maxcamul / Yueonan yenv/ Purpose
MYyJIbTHMOAAIBAb  OHMOMETPHSUIBIK ~ TEKCEPY | MPOBEACHUE MYJIbTHIUCIMILIMHAPHBIX | carrying out multidisciplinary research on the
omicTepi MeH KypaJIapblH o3ipjey JKOHE | uccielqoBaHuii 1o paspaborke MeronoB u | development of methods and means of multimodal

MHIUBHUITEP/, €H aJIbIMEH, JaybICBl MEH XY3i
OolibIHIIIAa COMKeCTEeHIipy OOMBIHIIA KeTlcalabl
3epTTeyIep Kyprisy.

CPEICTB MHOTOMOJAJIbHOW OHOMETPUYECKOM
Bepu(HKaUU U UACHTU(PUKALNHI JTHIYHOCTEH,
B [IEPBYIO OYepeb M0 TOJIOCY U JIHILY.

biometric
individuals, primarily by voice and face.

verification and identification of

Okbimy

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- MYJbTUMOJAIBIbl OMOMETPHUSHBIH KOHE
Kanmbel  MYJIbTHMOJAANBAbI  OMOMETPHSIIBIK
KYHWENepAiH  JKEKeJereH  ouicTepl  YIIiH
KOPCETKIIITep MEH cana KpUTepHUilIepiH TaHIay
KOHE Tajjay;

-3epTTEETIH mpobsieMarap MeH MIHIETTEp
OolibIHIIa  3aMaHayd  FbUIBIMU-TEXHUKAJIBIK
aKIapaTThl al1aIany;

- FBUIBIMHU >KoOanappl 'koHe OiTipy OUTIKTLIIK
KYMBICTApBIH ~ OpBIHIAy  Ke3iHJe  ajiFaH
O1miMIepiH KOJIaHY;

- MYJIbTUMOJIaJbJIbl OMOMETPUSHBIH Oenrui Oip
ozicTepi MEH alNTrOPUTMJEPIHIH CEHIMALIIT MeH

agKTaraHHaH

ecenTey THUIMAUITIHIH CaHABIK OarajapbiH
Tanjay >koHe 00ObEeKTUBTI Oaranay;
- OpTYpii  MakcaTTarbl  MYJbTHMOZIAIbIbI

OMOMETPHSUIBIK JKYHelepal Kypy MacenenepiH
TIenty;

IMocae  ycmemrHoro
o0yyarommecsi OyayT
- BbIOMpaTh M AaHAIM3MPOBATH IIOKA3aTeNUd U
KpUTCpUM KadyeCTBa MOJid OTACIBbHBIX MCTOIOB

3aBeplIeHUsl  Kypca

MHOTOMO/IaIbHOM ouomerpun U
MHOTOMOJIAIBHBIX OMOMETPUYECKHX CHCTEM B
LEJIOM;

- 10JIb30BaThCA COBpEMEHHOM Hay4yHO-

TEXHUYECKON wuHQOpMaIel Mo uccaeayeMbIM
npobyieMaM U 3a/1auam;

- TpPUMEHATHh  TOJYYCHHbIE  3HAaHUA  TPU
BBITIOJTHEHUN HAYYHBIX TIPOEKTOB W BBIMYCKHBIX
KBaJIU(DUKAITMOHHBIX padoT;

-  QHATM3HPOBATh M OOBCKTUBHO OICHUBATH
KOJIMYECTBEHHBIC  OIICHKM  HAJIEKHOCTH U
BBIYHACITUTEILHON Y(P()EKTUBHOCTH TEX WIIM HHBIX
METOJIOB M  QITOPUTMOB  MHOTOMOJATHHOU
ouomeTpuu;

- pemaTh 3aa4dl MOCTPOCHUS MHOTOMOAANBHBIX

6I/IOMeTpI/I'-IeCKI/IX CHCTEM Pa3jIn4IHOrO

After successful completion of the course,
students will be

- to select and analyze indicators and quality
criteria for individual methods of multimodal
biometrics and multimodal biometric systems
in general,

- use up-to-date scientific and technical
information on the problems and tasks under
study;

- apply the acquired knowledge in the
implementation of research projects and final
qualifying works;

- analyze and objectively evaluate quantitative
estimates of reliability and computational
efficiency of various methods and algorithms
of multimodal biometrics;

- solve the problems of building multimodal
biometric systems for various purposes;

- to program procedures for digital processing
and analysis of signals of various nature,




- Op TYpJi CHIIATTaFrbl CUTHAJIAPIbI CAHJBIK
OHJICY JKOHE Taljay MpoLEeAypajapblH, >XEKe
TYJIFaIapAblH ~ OMOMETPHUSUTBIK — MOJEIBACPiH
KYpy JKoHE COHKECTeHIIpy MIeIIiMiH KaObuigay
npoleIypasiapbliH Oarapiamanay;

- MynbTUMOJAIBABl  buomerpus ecenTepin
mienry  ymriH €cenTey  TEXHUKACHIHBIH
MYMKIHJIIKTEpiH Naianany;

- OPTYPJIL 9ICTEp MEH aJITrOpPUTMAEPl KoJiJaHa
OTBIPBIII, APTYPIIi MaKCATTaFbl MYJIbTUMOIAIIbIbI
OMOMETPHSUIBIK KYHEJIEPIiH JaMyblH JKy3ere

acelpy

Ha3HAYCHUS;

- TpOrpaMMHUpPOBaTh  TMPOIEAYpHl  U(POBOU
0o0pabOTKM ® aHalu3a CUTHAIOB pa3IMYHON
TIPUPOJIBI, poLEeayp MMOCTPOCHHUS
OMOMETPHYECKUX  MOJENIe  JUYHOCTEH U
MPUHSATHS UACHTHPUKAITMOHHOTO PEIICHHS,

- HCIIOJIb30BaTh BO3MOXXHOCTH BBIUYMCIIUTEIILHON
TEXHUKHU JJI1 PEHICHHs 3a7ad MHOTOMOJATbHOM
OuoMeTpuu;

- pea u30BBIBATH Pa3padOTKH MHOTOMOJAIBHBIX
OMOMETPHUECKUX CUCTEM PA3JIMYHOTO Ha3HAYCHUS
C UCIOJb30BaHWEM PA3NIMYHBIX METOJIOB U
AJITOPUTMOB.

procedures for building biometric models of
personalities and making identification
decisions;

- use the capabilities of computer technology
to solve problems of multimodal biometrics;

- implement the development of multimodal
biometric systems for various purposes using
various methods and algorithms

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

MynpTUMO1a1b/1bI OMOMETPUSIIBIK XKOHE COUIeY
KYHWENIepIHIH  9MiCTepl MEH aJIrOpHTMJEPIH
3eprTey. HakTBl yakpIT peXHMiHIE Kypaelni
aKyCTHKAJIBIK ~ OpTajga  Y3[IKCi3  cemeyni
aBTOMATThl TYpA€ TaHy aJIrOPUTMIEPiHIH
OEpIKTIrH apTThIPy OMICTEPIH 3EepTTEy >KOHE
a3ipaey. MynbpruMonansael  uHTEpdeiici 6ap
WHTEPAKTHBTI KOCBIMIIIATIapAbI s)ko0anay.

HccnenoBanue METO/I0B u AITOPUTMOB
MHOIOMOJIAIbHBIX OMOMETPUYECKUX M PEeYeBbIX
cucreM. HMccnenoanue u pazpaboTka METOLOB
MIOBBIIIECHUS pobacTHOCTH aJITOPUTMOB
aBTOMATUYECKOTO0 PACIIO3HABAHMS CIUTHOM peuu
B YCIIOBHSIX CJIOKHOW aKyCTUYECKOH 00OCTaHOBKH
B pEKUME peanbHOro BpeMmeHu. lIpoektuposanue
MHTEPAKTUBHBIX MIPUIIOKEHU N C
MHOT'OMOJIAJIbHBIM HHTepdeiicoM.

Research of methods and algorithms of
multimodal biometric and speech systems.
Research and development of methods for
increasing the robustness of algorithms for
automatic recognition of continuous speech in
a complex acoustic environment in real time.
Designing interactive applications with a
multimodal interface.

ITocmpexsusummepi / [locmpexeuszumeui/ Postrequisites

JIOKTOpaHTTBIH  FBUIBIMH-3€PTTEY  KyMbIChI, | HayuHo-uccaemoBarenbckass pabora gokrtopanta, | Research work of a doctoral student, including
OHBIH IHIiHAE JOKTOPJBIK JUCCEPTAIMSHBI | BKIOUAs BBIMOJHEHNE TOKTOpCKoi nucceprammu | the implementation of a doctoral dissertation
OpBIHJIAY

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

Kysenb6aes b.A., PhD nokropsl |

Kyzen6aeB b.A., noxrtop PhD

Kuzenbayev B.A., PhD




bazoapnamanvix kammamacwrz emy azipney sncone mecminey / Pazpabomka u mecmupoesanue npocpammnozo ovecneuenus / Development and testing

of software

OkKy makcamut / Yueonan yenwv/ Purpose

OPTaJIBIKTaHABIPBUIFaH KOHE TapaThUIFaH
KOMITBIOTEPIIIK Oackapy jkoHe Oackapy Kykenepi
YIIiH YHABIMIACTHIPYIIBUIBIK, TEXHHUKAIBIK KOHE
OargapiIaMalblK KaMTaMachl3IaHIBIPYIbl KoOamay
KOHE o3ipiey  TOcUIIEpiMEH  TaHBICTHIPY,
TEXHOJIOTHSUIBIK ~ TIPOLIECTEp MEH OOBeKTiIepi
MOJICJIBJICY ~ MACEJICNEPIH  TYXKBIPBIMIAY — KOHE
[Ielry, OpPTYPAl  KOHIBIPFBUIAPABIH  KYMBICHIH
MOJCIIBJICUTIH ~ KOMIIBIOTEPJIIK  Oarmapiiamaiap
’Kacay, aBTOMATTaHIBIPY XKYHelepi, TEXHHKAIBIK
Kypasiapra KbI3MET KOPCETY.

O03HAaKOMHTh C IOAXOAAMH K IPOECKTUPOBAHHUIO U
pa3paboTKe OpPraHMU3aLMOHHOTO, TEXHUYECKOTO U
MIPOrpPaMMHOTO OOecreueHus [IEHTPAIU30BAHHbBIX U
pacnpenesIeHHbIX KOMIIBIOTEPHBIX CUCTEM
KOHTpOJISI U YNPAaBIICHUS], TTIOCTAHOBKA U pEUICHUE
3a1a4 MOJIETTUPOBAHUS TEXHOJIOTMUECKUX
MIPOLIECCOB u 00BEKTOB, pa3paboTka
KOMIIBIOTEPHBIX TMPOTPaMM-CUMYJISTOPOB PaOOTHI
pa3JIMYHBIX arperaToB, COMNPOBOXIAEHUE CHCTEM
aBTOMAaTH3allUM,  OOCIYXUBAaHUE  TEXHUYECKUX
CPEJICTB.

to familiarize with approaches to the design
and development of organizational, technical
and software for centralized and distributed
computer control and management systems,
formulation and solution of problems of
modeling technological processes and objects,
development of computer programs simulating
the operation of various units, maintenance of
automation systems, maintenance of technical
means.

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes

Oxbtmy
Kypcersl CTTI asiIKTaraHHAaH Keilin
OimiManymbLIap
- KOJJIAHBICTaFbl ~ OHJIPICTI  aBTOMAaTTaHABIPY
MiH/ETTepiH nienry KOHE aKIapaTTbIK
TEXHOJIOTUSUIAp HETI31HJE KaHa aBTOMATTaHIbIPY
KyHenepiH  Kypy. KoOamblK  Ky’KaTTaMaHbIH

o3ipyieHyiHe OaKbUIayAbl XKY3€re achblpy;

- TEXHOJOTMSUIBIK MPOLECTePAl, KOMIIBIOTEPIiK-
MHTETPAlMSUIAaHFaH  TEXHOJIOTUSIIBIK — TIPOLIECTEP
MEeH eHJIpicTepi OacKapyAblH KOJIJaHBICTAFbI
KYHesepiH Tanaay, aBTOMaTTaHblpy OOBEKTIIepiH
CoMKecTeHMIpYyJl JKYpri3y; aBTOMAaTThl peTTey
KYHeTepiH ecenTeydl Ky prizy;

- TEeXHOJIOTHSJIBIK TIPOIECTI HeMece OHAIPICTI

OHTalnbl  Oackapy  MIHJAETIH  TYXBIpbIMIAY,
OHTalNIaHABIPy KPUTEPHIiH TaHAY;
- aBTOMATTaHAbIPBLIFaH TEXHOJIOTUSUIBIK

ocJe YCIIEIIHOT 0
o0yuarwmuecs OyayT
- pemath 3aJayd aBTOMATHU3alMH JEHCTBYIOILETO
MPOU3BOJACTBA U  CO3JaBaTb HOBBIE  CHCTEMBI
aBTOMaTHM3allMM  Ha  0a3e  MHPOPMAIMOHHBIX
TEXHOJIOTHU. OCYIIECTBIAT KOHTPOJIb 3a
pa3paboTKOil MPOEKTHON JOKYMEHTAIINH;

- aHWIM3HMPOBATh  CYIIECTBYIOIIUE  CHUCTEMBbI
YOpaBlI€HUS  TEXHOJOIMYECKHMH  IpoLeccaMy,
KOMIIBIOTEPHO-MHTEIPUPOBAHHBIX TEXHOJOTMYECKUX
IIPOLIECCOB u IIPOU3BO/ICTB, IPOBOJTUTH
UACHTUDHUKALHIO 00BEKTOB aBTOMaTH3alllH;
MPOBOAUTH  PAacyeThl aBTOMAaTHYECKHX  CHCTEM
peryaupoBaHus;

- dbopMynupoBaTh 3a1aqy ONTUMAJILHOTO
yIpaBJIEHUS] TEXHOJOTUYECKUM IPOLECCOM WU
MIPOU3BOJICTBOM, BBIOPATh KPUTEPUH ONTHMH3AIINY;

3aBeplLIeHHs] Kypca

After successful completion of the course,
students will be

- solve the problems of automation of
existing production and create new
automation systems based on information
technology. monitor the development of
project documentation;

- analyze existing control systems of
technological processes, computer-integrated
technological processes and productions,
identify automation objects; carry out
calculations of automatic control systems;

- - formulate the problem of optimal control
of technological process or production,
choose the optimization criterion;

- simulate  automated  technological
processes, control systems.
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mporecTep/ii, backapy *KyHenepiH MOJCHb/ICY.

- MOACINPOBATH ABTOMAaTU3HWPOBAHHBIC
TCXHOJIOTUYCCKUC ITPOLCCChI, CUCTCMBbI YITPABJICHUS.

Kypcmuiy Kvickawa mazmynst / Kpamkoe codepaycanue kypca/ Course summary

barnapnamanblk kacaKkTaMaHBIH OMIPJIK  ITHKII.
barmapnmamanelk = KamMTamachl3 €Ty  KyHeciHe
KOMBUIATBIH TaJalTapibl aHbIKTAy. TaIcChIpbIC
OepymriMeH kyMbIc. baraapiamalbIk KacaKkTaMaHbl
x)obanay omicreMeciHe moiry. barmapiamanbik
KaMTaMachl3 eTy KYHECIHIH 00BeKTIre
OarpITTaJIFaH JIA3aHHEL. barnapnamansik
*acakTama jxoOanapsl MeH eHiMaepine (CALS)

TEXHOJIOTUSIAPIbI aKnaparThIK KoJiay
Kypajjapsl. barnapnamainsix YKacaKTaMaHbI
TeKcepy KOHE KOHJIEY. barnapnamansix

KacakTama camachklH Oaranay. barmapiamabik
OHIMJIEP/Il €HT13Y KOHE KOJIIay.

’Ku3HEeHHBI 1HKJI MPOrpaMMHOIO OOecreyeHusl.
BrisiBnenne TtpeOoBaHUN K TPOrpaMMHON CHCTEME.

Pabora ¢ 3akazumkom. O030p MeTOIONOTHI
MIPOCKTUPOBAHUS POrpaMMHBIX MPOJYKTOB.
OOBEKTHO-OPUEHTUPOBAHHOE MIPOCKTUPOBAHKE
MIPOrpaMMHOMN CUCTEMBI. CpenctBa
HH(pOPMAITMOHHOM TIOIJICPIKKH MPOTrpaMMHBIX
npoektoB  u  u3genuit (CALS)  rtexHomoruil.

TecTupoBaHue M OTJIaJKa MPOrPAMMHBIX CHCTEM.
Onenka kauyectBa [10. BHenpenue u conpoBoxieHue
POTrPaMMHBIX TIPOIYKTOB.

The life cycle of software. Identifying the
requirements for the software system.
Working with the customer. Review of
software product design methodologies.
Object-oriented design of a software system.
Means of information support for software
projects and products (CALS) technologies.
Testing and debugging of software systems.
Software quality assessment. Implementation
and maintenance of software products.

Ilocmpexsusummepi / llocmpexsuszumot/ Postrequisites

JIOKTOPAHTTBHIH FHUIBIMH-3€PTTEY KYMBICHI, OHBIH
IIIHE TOKTOPJIBIK TUCCEPTAIUSHBI OPBIHAAY

Hay‘IHO-I/ICCJ'IeI[OBaTeJILCKaH pa60Ta JOKTOpaHTa,
BKJIrO4asi BBIIIOJTHEHHUEC I[OKTOpCKOﬁ JAuccepranuu

Research work of a doctoral student,
including the implementation of a doctoral
dissertation

bazoaphama scemexwici / Pykoeooumens npocpammer/ Programme manager

Kyzen6aeB b.A., PhD noktopsl |

Kysenb6aeB b.A., noktop PhD \

Kuzenbayev B.A., PhD




Mooenboepoi men anzopummoepoi momindi manoayust zepmmey /Hccnedosanue mooeneii u anzopummoe ananuza mexcma / Study of models and

algorithms for text analysis

OKy makcamuwt / Yueonan yenv/ Purpose

KYPBUIBIMBIK MOTIHI TaOUFU TiIE OHACYTE
KATBICTBI OipKaTap KOJJaHOaIbl ecenTepMeH,
COHIAli-aK  OCBHI ecenTepal  IMIeUIyJliH
3aMaHayd MaTeMaTHKAJIbIK d/1iCTEpiMEH KoHE
KOMITHIOTEPJTIK aITOPUTMAEPMEH OiTiM Oepy.

oOecriedeHHe 3HAHMSIMHU C PSJIOM MPUKIAIHBIX
3ajad, CBSI3aHHBIX C 00paboTKO
HECTPYKTYPUPOBAHHOTO TEKCTA HA €CTECTBEHHOM
SA3BIKC, 4 TAKXKC COBPECMCHHBIMU MATCMAaTUYCCKUMU
METOJaMH U KOMITBIOTEPHBIMH aJITOPUTMaMH ISt
pELICHUS ITHX 3aJay.

providing knowledge with a number of applied
problems related to the processing of
unstructured text in natural language, as well as
modern mathematical methods and computer
algorithms for solving these problems.

Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kyperbl  ¢3TTIi asiKTaraHHaH  KeWiH
olmiMaymbLIap

- KOATay KyHenepinaeri MOTIHA1
TYPACHAIPYIIH  KOJJAHBICTAFBl  QJIICTEPIH,

MOJIETIBACPIH )KOHE ATOPUTMICPIH 3ePTTEY;
- 3aMaHayd JIMHTBHCTHUKAIBIK PEeCypcTapMeH
KYMBIC 1icTe€y, MakcaTbl TaOWUFM TiUIAET1
MOTIHAEpPAl Tajjgay MIHAETTEpIH  IIEHly
OOJIBII TaOLUTATHIH 3amMaHayu
KiTarmxaHaap bl Maiganana OTBIPBITT
Oarmapiamanap xacay

- aybI3la Cceiyieyal YCBhIHY YVIIIH COUey
CUTHAJIIapbIH Tanuay Kylenepinae
YCBIHBUIFaH oMICTEePIIH THIMIIITH
OarayayJibl )KYpri3y.

IMocie  ycmemHoro  3aBepuieHMsi  Kypca
oO0yuarommecsi OyayT
- TIPOBOAUTH HUCCIEJOBAaHHE CYIIECTBYIOIIUX

METOJIOB, MOJICJICH U aJITOPUTMOB MPeoOpa3oBaHU
TEKCTa B CUCTEMaX KOJIHPOBAHMS,;

- paboTaTh C COBPEMCHHBIMH JIMHTBUCTHYCCKUMH
pecypcamu, cO3/1aBaTh IIPOrpaMMBbI c
WCIIOJIb30BAHUEM COBPEMEHHBIX OMOJIMOTEK, 1EIbI0
KOTOpBIX SBIISETCS pEIIeHHe 3aJad aHaju3a
TEKCTOB HA €CTECTBEHHOM SI3BIKE

- MIPOBOANTH OLIEHKY ¢ dexTuBHOCTH
MPEUIOKEHHBIX METOJIOB B CHCTEMax aHaim3a
pPEUEBBIX CHUTHAIOB [UIsl TPEJCTABICHUS YCTHOU
peun.

After successful completion of the course,
students will be

- to conduct research on existing methods,
models and algorithms of text conversion in
coding systems;

- work with modern linguistic resources, create
programs using modern libraries, the purpose of
which is to solve the problems of analyzing
texts in natural language

- to evaluate the effectiveness of the proposed
methods in speech signal analysis systems for
the presentation of oral speech.

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Komnerorepnik mopdonorus. Tinaik Moaens,
MapkoB  Ti3beri, n-rpamm. MapKOBTBIH
KAChIPbIH Ti30€riH maiianaHbll, ceiiey
OeuiKTepiH oenriney. KommnbroTepiik
CHHTAKCHC: KITaCCHKAJIBIK ToCLILAEP.
KrnaccukasnblK  CHHTAKCUC: CTATHCTUKAJIBIK

KomnrerotepHass Mopdororus. S3pikoBasi MOAEIb,
uens MapkoBa, n-rpaMMsl. PazmeTka yacreii peuu ¢

IIOMOIIBIO CKpPBITBIX ~ MapKOBCKMX  Ienei.
KomnbrotepHslit CHUHTAKCHC: KJIACCUYECKUE
MOJIXO/IbI. Kiraccnuecknit CHUHTAKCHC:
CTaTUCTUYECKUE TIOAXOMBL. KomnbrorepHast

Computer morphology. Language model,
Markov chain, n-grams. Marking up parts of
speech using hidden Markov chains. Computer
syntax: classical approaches. Classic syntax:
statistical approaches. Computer semantics:
classical approaches. Computer semantics:
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Tacinaep. KommbroTepimik CEMAHTHUKA: | CEMAHTHKA: KJIACCHUYECKHUE noaxonsl. | distribution models of semantics.
Kiaaccukanslk  Tocimmep.  Kommbroreprik | KommprorepHass — ceMaHTHKa:  TUCTPUOYTHBHBIE

CeMaHTHKa: CeMaHTHKaHBIH Tapaiy | MOJCIH CEMaHTHKH.
MOJICTIBICPI.
Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites
JIOKTOPAHTTBIH  FBUIBIMH-3€PTTE€Y  KYMBICHI, | HaydHO-HCCae10BaTeIbCKas pabora | Research work of a doctoral student, including the
OHBIH IIHJAE JOKTOPJIBIK JUCCEPTAIMSHBI | JOKTOPAHTA, BKJTFOYAsI BeinoniHeHue | implementation of a doctoral dissertation
OpBIHJIAY JIOKTOPCKO# IcCepTalnm
bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager
Kyszen6aeB b.A., PhD noktopsl ‘ Kyszen6aeB b.A., noktop PhD ‘ Kuzenbayev B.A., PhD
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Cypemmep o3apa mypaenoipy yuiin anzopummoepi Ancopummeol 63aumnoun mpanchopmayuu uzoopaxcenuii / Algorithms for mutual

transformation of images

OKy makcamuwt / Yueonan yenwv/ Purpose

OallJTaHBICTRIPBUIFAH JKYIT KECKIHAEpAl e3apa

O6y‘leHI/IC METOJaM M aJiIropuTMam B3aMHOM

training in methods and algorithms for mutual

TYPJICHIIPY OJicTepi MEH aJropuTMIepiHe | TpaHCcopMalMK CBS3aHHBIX mHap wu3o0Opaxenwii | transformation of linked pairs of images to
OKBITY, KPOCC-MOJAAJbIbl ~ MYJIBTHMEIWSUIBIK | U1 PacIIMPEHHMs BO3MOKHOCTeH TexHojoruii | enhance the capabilities of cross-modal
310y (CMMR) TEXHOJIOTUSUIAPBIHBIH | KPOCC-MOAAIBHOTO  MynbTHMeauitHoro mowucka | multimedia search (CMMR) technologies.
MYMKIHIIKTEPiH apTTHIPY. (CMMR).

Oxvimy nomuaiceci / Pezyiomamet 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemnoro  3aBepimeHusi  kypea | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
- KeCKIHIepAl TYpPJICHIIpY alrOpUTMICPIHIH | -IIPOBOIUTH SKCIEPUMEHTHI Mo TpaHcdopmarmu | -conduct experiments on the transformation of
OpPKAMCHICBIHBIH ~ CePEKINENIKTEpiH  aHBbIKTayFa | H300pakeHHid JMIl U TeHepauuu ux momymsnuii, | facial images and generation of their

MYMKIHIIK O€peTiH TyFanap/blH KeCKiHIepiH
TYPJCHAIPY JKOHE OJapAblH HOMYJISALHIIAPbIH
Kypy OOWBIHIIA SKCHEPUMEHTTEp KYPri3y; -
OaiilaHBICTHl KECKIH JKYNTapbl YIIIH aybICy
MOJICNIBJIEPIH KYPY, OJIapAbIH 0aza mieHOepiHe
KOHE oJlaH TBIC xKepieplie e3apa
TpaHC(hOpPMAIHSCHI, COHAANW-aK KOJIaHBICTAFbI
JEPEKTep JKUBIHTBIFBIHBIH OKUIJINH apTThIpy
MaKcaTbIH/1a TIOMYJISIHsIIap KYpY;

-OPTYpJi  (U3UKANBIK CHUIATTaFbl KECKIHAEP
apKplIbl O€TTI TaHy CEHIMAUIIIH apTThIpY,
COHJAN-aK KpOCC-MOJANbbl MYJIbTUMEIUSIIBIK
1371ey1iH 6acKa J1a KeNTereH MaceseNepid ey
YILIH aJITOPUTMAEPAL KOJIJIaHy.

KOTOpblE€  TO3BOJIAT  BBIABUTH ~ OCOOEHHOCTH
KOKJIOT0O U3  QJIrOPUTMOB  IpeoOpa3oBaHUS
M300pakeHMit; - CTPOUTHh MOAETH Tepexonaa Juisi
CBS3aHHBIX MMap U300paXKEHUH, HX B3aUMHYIO
TpaHcopmanmio B pamMkKax ©0a3pl U 32 ee
IpeseaamMy, a TaKKe T€HEPUPOBATh HOIYJIALUU C

LIETTBI0 TTOBBIIICHHS pernpe3eHTaTUBHOCTH
CYIIECTBYIOIIUX HAOOPOB JaHHBIX;

- TMPUMEHSTh QJITOPUTMBI  JIJI1  TIOBBIIICHUS
HaJIEKHOCTH pacno3HaBaHUs JU1 o
M300paKEHUSIM pa3IM4YHON dbuzmgeckoit
NpUPOJbI, a TakXKe I PEIIeHUs IIMPOKOTro
CHEeKTpa JpPYyrux 3ajad  KpocCc-MOJAIbHOIO

MYHLTHMGHHﬁHOFO ITIOMCKa.

populations, which will reveal the features of
each of the image transformation algorithms; -
build transition models for related pairs of
images, their mutual transformation within the
database and beyond, as well as generate
populations in order to increase the
representativeness of existing data sets;

- apply algorithms to improve the reliability of
face recognition from images of various
physical nature, as well as to solve a wide
range of other cross-modal multimedia search
tasks.

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

TpanchopmanusinayaslH  HETi3r1
O3apa TpaHCc(hOPMALHSITBIK MaTpuLanap
Heri3iHfe OalllaHBICTBIPbUIFAH  KYINTapAaFsl
KecKiHaepai  typaeuipy.  [omynsuusHbiH

AITOPUTMI.

ba3zoBbrit aJIrOpUTM TpaHcQopMaIiH.
[IpeoOpa3oBanusi H300pakeHUl B  CBSI3aHHBIX
rnapax Ha  OCHOBE  MaTpuLl B3aUMHOM
TpaHc(hOpMaIHH. I'enepauyss  momyssinun

Basic transformation algorithm.
Transformations of images in linked pairs
based on mutual transformation matrices.
Generation of image populations. Two-
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nonyJsnusichl. Exi enmeMii KECKiH TypJeHIIpy
azici.

n300pakeHUM. JIByMepHbIi
TpaHchopManuy H300paKECHHIA.

METO[I

dimensional image transformation method.

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

JIOKTOPAaHTTBIH  FBUIBIMHU-3EPTTCY  JKYMBICHI,
OHBIH INIHJAE JOKTOPJBIK JHCCEPTALUSHBI
OpBIHJIAY

HayLIHO-I/ICCJ'ICIIOBaTeJ'IBCKaH pa60Ta JOKTOpAaHTa,
BKJIrO4as BBIIIOJTHCHHUEC I[OKTOpCKOfI Auccepranuun

Research work of a doctoral student, including
the implementation of a doctoral dissertation

bazoaprama scemexuici / Pykoeooumens npozpammel/ Programme manager

Kysen6aer b.A., PhD noktopsr

Kysenbaes B.A., moxrop PhD

Kuzenbayev B.A., PhD
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MATLAB xomnsromepiik ke3kapacwol / Komnvromepnoe 3penue 6 cpeoe MATLAB / Computer vision in MATLAB

OKy makcamuwt / Yueonan yenwv/ Purpose

KECKIHJIep MeH OecitHenepjeri oObeKTiIep MeH
OKHMFaJIap/ibl aHBIKTAy, OaKplIay J>KOHE KIKTEY
TEXHOJIOTUSUIAPBIH 3EPTTEY.

M3YYCHHE TEXHOJOTHH Il OOHapyKCeHHS,
CIeXKEHUS M KIacCHPUKAIUU OOBEKTOB H
cOOBITHI HA NU300PAKEHUIX U BUJICO.

the study of technologies for the detection, tracking
and classification of objects and events in images
and videos.

OKbimy

Hamudiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypcersl CITTi KeHiH
OimiManymbLIap
- KOMIIBIOTEPIIIK Kepy XKoHe OecilHeH1 eHaey

KylenepiHn >xo0anay »oHE MOJENbJAey YIIiH

asiIKTaraHHaH

ATOPUTMACP MEH  Kypalgapabl  KOJJaHa
OTBIPBINl, KOMIIBIOTEPJIIK  KOpy  JKyHelepiH
xobanay;

- surf omiciMeH HbICaHIAP/Ibl TAHY;

—Viola-Jones xone HOG omicrepimen 0Oer-
QJIIIETTI KOHE TOJBIK alaMAap/ibl TaHy;

- KO3FaJlaTblH OOBEKTIHIH OpPHBIH OOJIKay YIIIH
Kanman cy3riciH KoJ/1aHbIHBI3;
- Oip yakbITTa  OlpHeme
OaKpLUIay bl KY3€Te achIpy;

- MATLAB opraceiHga OeitHe ¢ainnapabl

00BEeKTIIepIl

eHT13y/IIbIFapy, OeitHenepi KepceTy,
I'padukrep MeH opHanacynapas! Kypy;
- MATLAB oxyiemik HbICaHAapbl  MeH

¢byHkusnapel, conpai-ak Simulink OGmokTapsl
TYPIHAET1 IepEKTEPMEH JKYMBIC i1CTeYy.

IMocse ycmemHoro
o0yuarmuecs OyayT
- IPOCKTHUPOBATHL CUCTEMbI KOMIIBIOTCPHOI'O

3aBeplIeHUs Kypca

3peHus, UCIIONb3Ys QJITOPUTMBI u
MHCTPYMEHTBI JUIS pa3paboTku U
MOJCIIMPOBAHUSA  CUCTEM  KOMIIBIOTEPHOIO

3peHust 1 00pabOTKH BUJIEO;

-pacrio3HaBaTh 00BeKTHl ¢ momorisio SURF
METO/1a;

- pacrno3HaBaTh JHUIA U JIFOACH B IOJHBIH
poct metogamu Viola—Jones u HOG;

- ucnoip3oBath Guiaptp Kanmana s
Hp CICKa3aHUA ITIOJIOKCHU A I[BI/I)KYHIGFOCH
00BeKTa;

- peain30BBIBATh CIEKEHUE 332 HECKOJIBKUMU
00BEKTaMU OJJHOBPEMEHHO;

- BBOJIUTL/BBIBOJINUTE BHI€O(AITBI,
oTOOpaxkaTb BHJIE0, CTPOUTH Tpaduku U
KOMIIOHOBKH B cpene MATLAB;

- paboTaTh C JAaHHBIMH B BHJIE CHUCTEMHBIX
o0bekToB u (ynkuuit MATLAB, a Ttaxxke
onokoB Simulink.

After successful
students will be

- design computer vision systems using algorithms
and tools for the development and modeling of
computer vision systems and video processing;
-recognize objects using the SURF method;

- recognize faces and people in full growth using
Viola—Jones and HOG methods;

- use the Kalman filter to predict the position of a
moving object;

- implement tracking of several objects at the same
time;

- input/output video files, display videos, build
graphs and layouts in the MATLAB environment;

- work with data in the form of MATLAB system
objects and functions, as well as Simulink blocks.

completion of the course,

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

Keckinnmepai kamemracTeipy. Kamepa xoHe
OHBIH  Heri3ri cumarramanapbl. Matlab-ta

®opmupoBanue u3zodpaxenuit. Kamepa u ee
OCHOBHBIE  XapakTepucTuku. OOpaboTka

Formation of images. Camera and its main
characteristics. Digital image processing in Matlab.
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caHBIK KecKiHai eHaey. Keckinaepai cy3y xkoHe
xkakcapty. CaHIBIK  KECKIHIEp  carachlH
Oaramay. TycTi KeckiHAEpIIH TyCl JKOHE
ennenyi. Exinmik keckinnmepai Ttangay. bipinmri
TYXKBIpbIMIaMa  OOBEKTIHI  TaHy  TYypabl.
ABTOMATTBl TaHy JKYHENEpiHIH alrOPUTMIIIK
KOHE MaTeMaTHKAIIBIK IIPUHIIUIITEPI.

nudpoBeIXx M300pakeHuil B cpene Matlab.
QunbTpanyisi W YyIydlleHHE H300paKeHUH.
Onenka kadecTBa HUGPOBBIX H300paKEHHIHA.
IIBeT u 00paboTKa IBETHHIX H300PAKCHHM.
AHanmu3 OuwHapHbBIX wu300pakeHuid. Ilepsoe
MOHATHE O  PAcCHO3HaBaHUM  OOBEKTOB.
AJroputMUYecKue€ M MaTeMaTHYeCKHe
TIPUHIIHITBI CUCTEM aBTOMATHYECKOTO
pacrno3HaBaHMs.

Filtering and enhancing images. Evaluation of the
quality of digital images. Color and processing of
color images. Analysis of binary images. The first
concept is about object recognition. Algorithmic
and mathematical principles of automatic
recognition systems.

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

JIOKTOpaHTTBIH ~ FBUIBIMU-3€PTTEY  JKYMBICHI,
OHBIH INNHAE JOKTOPJIBIK JIHCCEPTallUSHBI
OpbIHAAY

HayuHo-uccnenoBarenbckas
JOKTOPAHTa, BKJIIOYast
JOKTOPCKOM IuccepTanuu

pabora
BBITTOJIHCHHE

Research work of a doctoral student, including the
implementation of a doctoral dissertation

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Kysen0aes b.A., PhD nokTopsl |

Kysenbaes b.A., moxrop PhD

Kuzenbayev B.A., PhD
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3amanayu 31eKmpoKopexkmenoipy ucyiienepiniy Kypotizol oamyst / Cospemennan konyenyus nocmpoenusn cucmem / The modern concept of

building a power supply systems

OKy makcamuwt / Yueonan yenwv/ Purpose

aKIMapaTThIK >KYHeJIepli AaMBITY TOCUIAEPIMEH,
aKIapaTThIK KyHeHi JAMBITYIaF bl
TY>KBIPBIMIAMAJIBIK MOJEIbIEH JKYHEHIH
Kacallplll ~ JKaTKaH  CUMATTamachlHA  OTY
KYHeCcIMEH, HKOHOMHKAJIBIK JKOHE OHM3HECKe
KOJIIAHBUIATBIH aKNaPATTHIK KYHeIep Il TaMbITy
o/licTeMeciMeH TaHBICTBIpY - OaraapiaHraH
aKIapaTThIK xKyienep, OargapIamMalTbIK
KacaKTaMaHbIH UKEMJI1 dJiCTeMeNepiH KOJIIaHy,
TajganTapabl Oackapy MIPOILIECIHIH
TY)KBIPBIMIAMaJIapbl, aKHapaTThIK  JKyHenep
YIIiH uHTEpdeicTepi, COHBIH iMiHAe conneyai
JaMBITy Heri3zepi.

O3HAKOMHUTb C TMOAXOAAMU K pa3paboTKe
MH(POPMALIMOHHBIX CHCTEM,
MOCIIEI0BATEIHHOCTHIO nepexoja oT
KOHIIENITYaJIbHOM MOJEeNu Mpu pa3paboTke
MH(OPMALIMOHHONW CHCTEMBI K JI€TAIbHOMY
OMHMCAHUI0  pa3pabaTbIBa€MON  CHCTEMBI,
METOJI0JIOTHEH pa3paboTKu
MH(POPMAIIMOHHBIX CHUCTEM B TNPUIOKEHUHU K
SKOHOMHYECKUM u OouzHec -
OPHUCHTHPOBAHHBIM I/IHC];)OpMaIII/IOHHI)IM
CUCTEeMaM, UCIOJIb30BaHUU rHOKHX
METOJIOJIOTUH  pa3padOTKH  IPOrpaMMHOIO
obecrniedeHus, MOHATHSIMH npoiiecca
yIIpaBJICHUS TpeOOBaHUSAMU, OCHOBaMH
pa3paboTku uHTEpdeiicoB, B TOM 4HCIE
peueBBbIX, Ui HHPOPMALIMOHHBIX CHCTEM.

familiarize with the approaches to the development
of information systems, the sequence of transition
from a conceptual model in the development of an
information system to a detailed description of the
system being developed, the methodology for the
development of information systems as applied to
economic and business-oriented information
systems, the use of flexible software development
methodologies, the concepts of the requirements
management process, the basics of developing
interfaces, including speech, for information
systems.

namuceci / Pezyiomamol 00yuenus / Learning outcomes

OKbimy
Kypcrsi coTTI asiIKTaraHHaH KeHiH
oiniManymbLIap
- TOHJIK callanapAblH MOJAETBbACPIH d3ipIey,
KOMITOHCHTTEP/IIH  CHIaTTaMaJapblHA  JKOHE

TyTacTail aKmapaTThIK >KyHenepre 3eprreyiep
KYPTi3y;

- aKnapaTThIK XKyHenepi xobanay 91icTepi MEH
KYpaJIapblH TOKIpUOee KoJIIaHy;

- aKnaparThlK KyiHenep >K00achIHBIH camachlH
Oaranay, »oOalblK KyXXaTTaMaHbIH J31pJeHYiHE
OaKpbUIay bl KY3€Tre achIpy;

- aKMmaparThIK OKyWenepre Taljay Kyprizy,

IIocne ycnmemHoro
o0yyarommecsi OyayT

3aBepuIeHHs] Kypca

- paspabaTbiBaTh  MOJIENH  TMPEAMETHBIX
oOnacrei, IPOBOAUTH HCCTIe0BaHUS
XapaKTePUCTUK KOMITOHEHTOB u

WH(POPMAIIMOHHBIX CHCTEM B IIEJIOM,;
-IIPUMEHATH Ha MPAKTUKE METOJbI U CPEICTBA
MPOCKTUPOBAHUS HH(OOPMAITHOHHBIX CUCTEM;

- OLICHUBATh Ka4eCTBO IIPOEKTa
MH(OPMALIMOHHBIX CHUCTEM, OCYIIECTBISATh
KOHTPOJIb 32  pa3paboOTKOW  MPOEKTHOM
JIOKYMEHTAIIH;

After successful
students will be

- develop models of subject areas, conduct research
on the characteristics of components and
information systems in general;

-to apply in practice methods and means of
designing information systems;

- evaluate the quality of the information systems
project, monitor the development of project
documentation;

- to analyze information systems, to develop
mathematical models of information systems, to

completion of the course,
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aKmapaTThlK  JKYHENepJiH  MaTeMaTHKaJIbIK
MOJIeTIBICpiH d3ipiiey, WKemIi barnmapramanay
TEXHOJIOTUSUIaphl  JKardalblHAA TajanTapblH
epeKUIEeNIKTEPiH KaTBIITACTHIPY JKOHE pECIMIIEY;
- aKmaparTelK  OKyHenepal  Tamgay — MeH
CHHTE3ICY/l YIUBIMAACTBIPY JKOHE JKYPri3y.

- TOpOBOAWTH aHaIW3 UHGOPMAIMOHHBIX
cuUCcTeM, pas3pabaTbiBaTh MaTEeMaTHYECKHE
MO MH(OPMALIMOHHBIX CUCTEM,

¢dopmupoBats U oGopMIATh crenuUKauu
TpeOOBaHUH B YCIOBUSAX TMOKMX TEXHOJIOTHH
IPOrpaMMUPOBAHUS;

- OpPraHU30BBIBATH M MPOBEIUTH AHAIH3 WU
CHHTE3 WH(OPMAIIMOHHBIX CHCTEM.

form and formalize specifications of requirements
in the conditions of flexible programming
technologies;

- organize and conduct analysis and synthesis of
information systems.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Axnapatteik kyiie (AXK) Typambl TYCIHIK.
Barnapnamansik jkacaKTaMaHbIH OMIPIIK ITUKII.
AKIapaTThIK KyHenepi xKobanaybIg
omicHaMabIK acriektiiepi. Tamanrapasl 6ackapy
npoueci. IC xo6anayapiH >Kanmbl TPUHLIUITEPI.
Bipwiarait mogenbaey timi (UML).

[Tonsitue undopmanuonnoii cuctemsr (MC).
JKuzHeHHbIi LHAKIT MPOrPaMMHOIO
obOecnieueHusa.  MeToauyeckue  acHeKThI
MPOEKTUPOBAHUS HWH(POPMAIMOHHBIX CHCTEM.
[Ipouecc yIpaBIeHUS TpeOOBaHUSMHU.
O6mue npuHuunel npoektupoBanus WC.
YHU(MUUUPOBAHHBII  S3BIK  BU3YaJbHOTO
moaenupoBanuss Unified Modeling Language
(UML).

The concept of an information system (IS). The life
cycle of software. Methodological aspects of
information  systems  design.  Requirements
management process. General principles of IC
design. Unified Modeling Language (UML).

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

JIOKTOPAHTTBIH  FBUIBIMH-3€PTTEY  KYMBICHI, | HayuHO-HccaenoBareabckas pabora | Research work of a doctoral student, including the
OHBIH IIIHAE JOKTOPJBIK JUCCEPTAIMSHBI | JOKTOPAHTA, BKJTFOYAsI BeImosiHeHue | implementation of a doctoral dissertation
OpBIHAAY JOKTOPCKOH JIHCCepTaluu

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Ky3zen6aeB b.A., PhD noktopsl

‘ Kysenb6aeB b.A., noxtop PhD

Kuzenbayev B.A., PhD
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Teopu;mbm HCIHE K;O./ldal-lﬁaﬂbl Hcacanonl uHmeJmeKmiH acneKmmepi/ Teopemuqecxue u npumadnble acneKkmosl UCKYCCMBEHHO20 UHmMeEllleKma
/ Theoretical and applied aspects of artificial intelligence

OKy makcamuwt / Yueonan yenwv/ Purpose

KOJITaHOAIBI  YKacaHIIbl
TypaJibl ~ TYCIHIK  KaJBIITACTBIpAa  OTBIPBHII,
MHTEIUICKTYaJIbl  JKYHenepai KYpPYyAbIH €Ki
OarpITBl peTiHAE OUTIM HWHXXEHEePHUSChl KOHE

WHTEJUICKT O KyHemnepi

IIOJIy4E€HUE HAaBBIKOB 110 OCHOBAM MH>KEHEPHUH
3HaHUH M HEWpOWH(OPMATUKH, KaK JABYM
HaIIPABJICHUSAM IIOCTPOCHHUS
MHTEIUIEKTYaJIbHBIX CUCTEM, (OPMHPOBAHUE

obtaining skills in the basics of knowledge
engineering and neuroinformatics, as two
directions of building intelligent systems, forming
an idea of applied artificial intelligence systems.

HelipouHdopmaTuka  Heri3uepi  OOWBIHINA | IPEACTABICHUS O MPUKIAAHBIX CHCTEMax
JaFIbUIAp/IbI aly. HCKYCCTBEHHOTO MHTEIUICKTA.

Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3aBepmienusi kKypca | After successful completion of the course,
olriMasymbLIap odyuarommecsi OyayT students will be
- HMHTCIUIGKTYalJbl  OKYHENEepAiH  OpTYpJii | - OPHEHTHPOBaThCS B pa3iuuHBIX THMax | - to navigate in different types of intelligent
TypiiepiHae, OUTIMII  YCBIHYIBIH  OPTYpJi | MHTCIUICKTYalIbHBIX CHCTEM, B pas3iuuHbiX | Systems, in different methods of knowledge

o/icTepiHe mapiays;
- Oip o/micTeH eKiHIIiCiHe OTY;

- OUTIMJI1 YCBIHYABIH SPTYPJIi 9MIiCTEPiH KOJIaHa
OTBIPBII, capaniblIapIblH OLTIMIH peCIMIELY;

- Hamap peciMAeNnTeH TMOHIIK  canaja
HYCKaJlap/ibl TaHJAy MOCEJIECIH IIeNy YIIiH
capanTaMalbIK KYHeHl Kypy;
- OUIIMHIH  ©HAIPICTIK

0azacbiH  93ipiiey,

METO/Iax MPEICTABICHUS 3HAHU;
-IIEPEXOUTH OT OJJHOTO METOJIA K APYTOMY;

- (¢dopmanu3oBaTh 3HAHHS OKCIEPTOB C
MNPUMCHCHUCM Pa3IMYHBIX MCTOO0OB
MIpe/ICTaBICHHS 3HAHUII;

- CTPOUTH SKCIICPTHYIO CUCTEMY IJIA PCIICHUA
3aJa4i  BBHIOOpa  BApUAHTOB B  IIJIOXO
hopmannzyemoii npeaMeTHON 00IacTH;

representation;

-switch from one method to another;

- formalize the knowledge of experts using various
methods of knowledge representation;

- build an expert system to solve the problem of
choosing options in a poorly formalized subject
area;

- develop a product knowledge base, apply the

HEUPOHIIBIK JKEJUIepIiH Heri3ri MOJeNbJAepiH | - pas3pabareiBaTh HPOAYKIMOHHYIO 06asy | basic models of neural networks;
KOJIJIaHy; 3HaHW#, TNPHUMEHATh, OCHOBHBIE Mojenu | - use modern information technologies.
- 3aMaHayM aKMapaTThlK TEXHOJOTHsJIAPbl | HEHPOHHBIX CETEHl;
KOJIZIaHy. - UCIIOJIb30BATh COBPEMECHHBIC
WHGOPMAIIMOHHBIE TEXHOJIOTHHU.

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepiycanue kypca/ Course summary
Kypaeni okyienepai  Oackapy oKyienepiHiH | DBOMONMS CHCTEM yrpasieHus cioxabsiMu | Evolution of control systems for complex systems.
sBoOIMACHL.  MHTe/ekTyannsl okyienepaeri | cuctemamu. [lpencraBnenne 3Hanuid  u | Knowledge representation and inference methods
OLTiMIi  YChIHY JKOHE KOPBITHIHABI Kacay | METOIbl  BbIBOJa B  HWHTEUICKTyaibHbIX | IN  intelligent systems. Production systems:
ozmictepi. OHIIPICTIK KyHenep: OUMIMAI YCBIHY | CHCTEMaXx. Cucremsl npoxaykimii: | knowledge representation and inference. Expert
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’KOHE  KOpPBITBIHABI jkacay. Capanramaibik
KyHdenep. MomimerTepaiH  Kem  e3repMmeli
KOWMaJapblH KeNeJIeM Il Taljay Xyhenepi.
Kacanpl xyiike sxemninepi.

IpeaAcTaBJICHUC 3HAHUH W JTOTUYECKUI BBIBOJ.

DKCHepTHBIE CHCTEMBI. Cucrembl
MHOTOIapaMeTpUIecKOro aHanmsa
MHOT'OMEPHBIX XPaHWJIHILL JTAHHBIX.

HckyccTBeHHBIE HEHPOHHBIE CETH.

systems. Systems for multivariate analysis of
multivariate data warehouses. Artificial neural
networks.

Ilocmpexsusummepi / [locmpexsuszumal/ Postrequisites

JIOKTOpAaHTTBIH ~ FBUIBIMU-3€PTTEY  KYMBICHI,
OHBIH INNHAE JOKTOPJIBIK JHCCEPTAlUSHBI
OpbIHAAY

Hayuno-uccnenoBarenbckas pabota
JTOKTOPAHTA, BKJTFOYAsT BBITIOJTHEHUE
JOKTOPCKOM IuccepTanuu

Research work of a doctoral student, including the
implementation of a doctoral dissertation

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

Kysenb6aes b.A., PhD nokropsr

Kysenbaes b.A., moxrtop PhD

Kuzenbayev B.A., PhD
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CUDA kamuwinac 6azoaparamanay / Ilapannenvnoe npocpammuposanue na CUDA / CUDA parallel programming

Oky maxcamul / Yueonas yenv/ Purpose

napajulenbJl  €CeNnTey apXUTEKTypacel Oap
Ipoleccopiap YIIIH KOChIMILAIAp d3ipieyre
YHpeTy.

oOyueHue pa3paboTke MIPIIIOKCHUN
MIPOLIECCOPOB C  MacCHUBHO
BBIYMCIIUTEIIBHON apXUTEKTYPOU.

JUTS
napasieabHON

training in application development for
processors with massively parallel computing
architecture.

y namuoiceci / Pezynomamut 00yuenus / Learning outcomes

OKbim
Kypcrsbi CoTTI asiKTAaFAHHAH KeliH
olmiMaymbLIap
- TpoleccopliapFa apHaJIFaH KOCBIMIIAIAPIbI
azipiey;

- apaieNlb apXUTEKTypalapIsiH OoJamak icke
achIpPBUTYBIH JK00amnay;

- BCKTOpJIAPMEH KOHE MAaTPHIAJIAPMEH YKYMBIC
icTey, MaTeMaTHUKalIbIK MOJIENbJCY €cenTepiH
ienry,

- rpadUKaNbIK eMec ecenTey YIIiH rpaduKaibiK
Kaprajmapabl — FeulbIMH - kyMbicTa, CUDA
TEXHOJIOTUSICBIH KOJIJIaHA OTBIPBIN Iapalijielib
Oarmapiamasnay/aa KOJIaHbIHbI3.

Mocae yCIEHOro
o0yyarommuecsi OyayT
- pa3zpabaTbIBaTh MPUIOKEHHS TS IPOIIECCOPOB;

- MIPOEKTUPOBATh Oymymue peanu3anuu
MapajuIeIIbHBIX apXUTEKTYD;

- paboTaTh C BEKTOpaMH W MAaTpHUIAMH, pelIaTh
3aJ1a4ll MaTeMaTUIECKOTO MOJICTUPOBAHUS;

- HCIIOJIb30BAaTh BUJCOKAPTHI ISl HErpadUuecKux
BBIYMCIICHHI B Hay4yHOW paboTe, B MapauieIbHOM
MIPOrpaMMUPOBAHUU C UCIIOJIb30BAaHUEM
texnosioru CUDA.

3aBepuIeHUs]  Kypca

After successful completion of the course,
students will be

- develop applications for processors;

- design future implementations of parallel
architectures;

- work with vectors and matrices,
mathematical modeling problems;

- use video cards for non-graphical computing in
scientific work, in parallel programming using
CUDA technology.

solve

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

I'eteporenai ecenrteyre kipicne. Kem siapois
Kynenep. CpPU KOHE GPU
apXUTEKTypaJlapbIHBbIH allblpMalIbUIBIKTapHI.
GPU pamy tapuxsl. GPU Computing konmaHy.
NVIDIA CUDA opnary. Windows >xyiiecinie
opHaty. Linux acteina CUDA-HBI oOpHarty.
Marpunansl kebeiity. Ilyaccon Tenaeyi yuiiH
JHupuxie ece6i. CUDA kiTamxaHamapsl.

BBenenne B reTreporeHHble  BBIYMCIICHUS.
MHorosiiepabie  cucTeMbl. OTIHYHS apXHUTEKTYP
CPU u GPU. HUcropusa passurus IIpumenenue
Boruncienuit Ha GPU. Ycranoska NVIDIA CUDA.
VYcranoBka Ha Windows. YcranoBka CUDA mop
Linux. Ymuoxxenne Marpunl. 3amada dupuxie ams
ypaBHeHus [lyaccona. bubanorexu CUDA.

Introduction to Heterogeneous Computing.
Multi-core systems. Differences between CPU
and GPU architectures. The history of GPU 20
GPU. development. Application of GPU
Computing.  Installing NVIDIA CUDA.
Installation on Windows. Installing CUDA
under Linux. Matrix multiplication. Dirichlet
problem for Poisson's equation. CUDA libraries.

Ilocmpexsusummepi / [locmpexeuszumut/ Postrequisites

JIOKTOpaHTTBIH ~ FBUIBIMU-3€PTTEY  KYMBICHI,
OHBIH IHIHJAE JIOKTOPJBIK JHCCEPTALUSHbBI
OpBIHAAY

Hay4Hno-uccnenoBarenbckas paboTra TOKTOpaHTa,
BKJIFOYasl BBIMIOJIHEHUE IOKTOPCKOM TUCCepPTaluu

Research work of a doctoral student, including
the implementation of a doctoral dissertation
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Bazoaphama scemexwici / Pykosooumens npozpammul/ Programme manager

Kyzen6aer b.A., PhD noktopst ‘ KyzenbaeB b.A., nokrop PhD ‘ Kuzenbayev B.A., PhD

21




