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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
- - 5 1
barmapnamanslk KamMmTamachl3 €Ty 33ipiey xoHe Tectiiey / PazpaboTka u
TECTHpOBaHUE MporpaMmMHoro obecriedenus / Development and testing of
software
Monenbaepai MeH alropuTMIEPi MOTIH/II TAIayHbI 3€pPTTEy
/McecnenoBanue Mojieneid u anropuTMoB ananmn3a Tekcta / Study of models
and algorithms for text analysis
CyperTep e3apa TypASHAIPY YIIH aaropuT™MIepi AJTOPUTMBI B3aUMHOMN
tpanchopmarmu uzodpakenwuii / Algorithms for mutual transformation of 5 1
images
MATLAB xommbroTepitik ke3kapachkl / KoMIbroTepHOE 3peHue B cpeie
MATLAB / Computer vision in MATLAB
3amaHayu >IEKTPOKOPEKTEHAIPY JKyHenepiHiH KYpbUIFbl JaMybl /
CoBpeMeHHast KOHIenus nmoctpoenus cucteM / The modern concept of
building a power supply systems
TeopusiIbIK KoHE KOJIAaHOAIbI )KacaH Ibl HHTEIUIEKTIH acleKTTepi /
Teopernueckre U MpUKIATHBIE ACTIEKTHI HCKYCCTBEHHOT'O MHTEITIEKTA / 5 1

Theoretical and applied aspects of artificial intelligence

CUDA katbiHac 6arnapinamanay / [lapannensHoe mporpaMMHUpOBaHHUE 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




bazoaphamanvix kammamacwiz emy azipaey ryncane mecminey / Pazpabomka u mecmuposanue npozpammnozo ovecneuenusn / Development and testing

of software

OKy maxcamut / Yueonaa yenv/ Purpose

OPTAJIBIKTAHABIPHUTFAH JKOHE TapaTbUIFaH
KOMITBIOTEPIIIK Oackapy >koHe Oackapy Kykenepi
YIIH YHABIMIACTBHIPYIIBIIBIK, TEXHHKAIBIK KOHE
OarmapiamMaliblK KaMTaMachI3JaHIbIPY/Ibl jko0atay
KOHE  J3ipiey  TOCULAEpIMEH  TaHBICTBIPY,
TEXHOJIOTHSUIBIK ~ IIPOLIECTEp MEH OOBeKTUIepAl
MOJICTIBICY ~ MOCEIICTICPIH  TYXKBIPBIMAAY  JKOHE
Iy, OpTYPJi  KOHIBIPFBUIAPABIH  YKYMBICHIH
MOJICTIBICUTIH ~ KOMIIBIOTEPJIIK  Oarmpapiamanap
’Kacay, aBTOMAaTTaHIBIPY >KyHelepi, TEXHUKAIBIK
KypaJijapra KbI3MET KOPCETY.

O03HAKOMHUTHh C TMOJXOAAMH K TPOEKTUPOBAHUIO H
pa3paboTKe OpraHW3alMOHHOTO, TEXHUYECKOTO U
MIPOrPaMMHOTO OOECIIeueHUs IICHTPAITM30BAHHBIX U
pacrpeneneHHbIX KOMITHFOTEPHBIX CHCTEM
KOHTPOJISL W yIPaBJICHHSI, IOCTAHOBKA W PEIICHUE
3a1a4 MO/JICIIMPOBAHUS TEXHOJIOTUIECKUX
MIPOIIECCOB " 00BEKTOB, pa3paboTka
KOMITBIOTEPHBIX MPOrPaMM-CUMYJISTOPOB PaOOTHI
pPa3IUYHBIX AarperaTtoB, COINPOBOXICHHE CHCTEM
aBTOMAaTH3allMM,  OOCIY)XMBaHHE  TEXHUYECKUX
CPEACTB.

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.

Hamuiceci / Pesynemamor 00yuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
oiiManymbLIap
- KOJJIaHBICTaFbl ~ OHJIPICTI  aBTOMATTaHMABIPY
MIHJETTEPIH HIenry KOHE aKMnaparThIK
TEXHOJIOTUSIAp HETi3iHJe jKaHa aBTOMATTaHIBIPY
KYHelnepiH  Kypy. KOOaNbIK  Ky)KaTTaMaHBIH

o3ipyieHyiHe OaKplIaybl )KY3€ere achipy;

- TEXHOJIOTHSUIBIK TMPOIECTEP/l, KOMIBIOTEPIIK-
MHTETPALUSUIaHFaH  TEXHOJIOTUSJIBIK — TPOLIECTep
MEeH eHJIpicTepAl OacKapyAblH KOJIJIAHBICTAFbl
KYHeNepiH Tanjiay, aBTOMaTTaHAbIPy OObEKTUIEPiH
COMKeCTeHIpyl KYPri3y; aBTOMATThl peETTey
KYHeJIepiH ecenTeyi Kyprizy;

- TEXHOJIOTHUSUIBIK TIPOIECTI HEMece OHJIPICTI
OHTailnpl  Oackapy  MIHIETIH  TY)KBIPbIMJAY,
OHTaWJIaH/IbIPy KPUTEPHIIH TaHIaY;

ocae yYCIIELIHOT' 0
o0yyarommecsi OyayT
- pemars 3aJa4d aBTOMAaTHU3alUM JEHCTBYIOILErO
MPOU3BOJICTBA M  CO3JaBaTh HOBBIE  CHCTEMBI
aBTOMaTM3almMM  Ha  0aze  MH(POPMALMOHHBIX
TEXHOJIOTH. OCYILIECTBIISATh KOHTPOJIb 3a
pa3paboTKOIl MPOEKTHON TOKYMEHTAIUH;

- aHANU3MpOBaTh  CYUIECTBYIOLIUME  CHUCTEMBI
YIPaBICHUS  TEXHOJIOTMYECKUMHU  IIPOLECCAMH,
KOMITBIOTEPHO-UHTETPUPOBAHHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB u IIPOU3BO/ICTB, IIPOBOAMTD
HJICHTU(DUKAITHTO 00BEKTOB aBTOMAaTH3AINMN;
MIPOBOAUTH  PACUYETHl  ABTOMAaTHYECKMX  CHCTEM
peryJiIupoBaHus;

- bopmynupoBaTh 3a1aqy ONTUMAJILHOTO
YOpPaBJIEHUS TEXHOJOTHYECKUM TPOILIECCOM  WIIU

3aBepIIeHHUs 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

8




- ABTOMATTAHIBIPbLIFAH TEXHOJIOTUSITBIK
mporuecTep/i, 6ackapy *KyHenepiH MOACTIbACY.

IIpOU3BOACTBOM, BBI6paTB KpI/ITepI/Iﬁ OIITHUMU3AIIUH,
- MOZACIINPOBATH ABTOMAaTU3NPOBAHHBIC
TEXHOJIOTHYCCKHEC ITPOLECCHI, CUCTEMBI YITPABJIICHUS.

processes, control systems.

Kypcmuin KbicK

awa mazmynol / Kpamkoe codepacanue Kypca/ Course summary

barnapnamanblk jkacaKTaMaHbIH ©OMIPIIK  IHKIIL.
barmapnamanelk  KamTamacbl3 €Ty  KyleciHe
KOWBUIATBIH ~TaJaNTapAbl aHbIKTay. TanceIpbiC
OepyiriMeH xyMbic. barnapiamansik kacakTaMaHbl
xKobamay omicremeciHe 1mony. barmapiamanbik
KaMTaMachl3 eTy KYHECIHIH o0BeKTIre
OarpITTaTFaH JIA3aNHBI. barnapnamaneig
*acaktama jxobanapsl MeH eHiMaepine (CALS)
TEXHOJIOTUSIIAP/IbI aKnapaTThIK KoJIay
KypaJjapsl. barnapnamansix YKacaKkTaMaHbl
TEKCepy  JKOHE  JKOHIEY. barnapnamansik
KacakTama camacblH Oaranay. barmaprmamanbik
OHIMJICP/Ii SHT13Y JKOHE KOJIIay.

JKu3HEHHBII HMKJI NPOrpaMMHOIO OOECIEYEHHUS.
BrisBiienne TpeboBaHUN K MPOrpPaMMHOW CHCTEME.

PabGora ¢ 3akazumkom. OO030p MeToOmONOTHI
MIPOEKTUPOBAHHUS IPOrpaMMHBIX MIPOJTYKTOB.
OOBEKTHO-OPUEHTUPOBAHHOE IIPOCKTUPOBAHKE
MPOrpaMMHOMN CHUCTEMBI. CpenctBa
MHPOPMAIIMOHHON  TOAJIEPKKHA  MPOrPaMMHBIX
mpoektoB  u  m3genuid  (CALS)  rtexHomorwuii.

TectupoBanve W OTJIaJKa MNPOTPAMMHBIX CHCTEM.
Ouenka kauectBa [10. BHeapenue u conpoBokaeHUE
MIPOTPAMMHBIX MPOAYKTOB.

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.

Iocmpexsusummepi / llocmpexeuszumut/ Postrequisites

JIOKTOPaHTThIH FHUIBIMU-3€PTTEY KYMBICBHI, OHBIH
1IIIHJe JOKTOPIBIK JUCCEPTALUSHBI OPBIHAAY

Hayuno-uccienoBatenbckas paboTa JIOKTOPAHTA,
BKJTFOYasl BBIMIOJIHEHUE IOKTOPCKOH TUCCepTaluu

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ky3zen6aeB b.A., PhD nokropsl

Kysen6aeB b.A., nokrop PhD \

Kuzenbayev B.A., PhD




Mooenboepoi men anzopummoepoi momindi manoaynst zepmmey /Hccnedosanue mooeneii u anzopummos ananuza mexcma / Study of models and

algorithms for text analysis

OKy maxcamul / Yueonan yenv/ Purpose

KYPBUIBIMIIBIK MOTiHAI TaOWFH TLIIE OHIeyre
KaThICTBI OlpKaTap KOJIJaHOAJIBl €CENTEPMEH,
COHJIali-aK OCBI €CenTep/i MIEHIYAiH 3aMaHayu
JKOHE

MaTEMaTHKAIBIK omicTepiMeH
KOMITBIOTEPITIK aJITOPUTMIIEPMEH OitiM Oepy.

obecrieyeHne 3HAHUSMH c psomM
NPUKJIAJHBIX 32124, CBSI3aHHBIX C 00paboTKON
HECTPYKTYPUPOBAHHOTO TEKCTa Ha
€CTECTBECHHOM SI3BIKE, a TaKKe
COBpPCMCHHBIMU MAaTEMAaTUYCCKUMHU MCTOAAMU
U KOMIBIOTEPHBIMH  QITOPUTMaMH  JUIS
pELICHUS ITHX 3a/1au.

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.

Oxbrmy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kyperbl  ¢3TTIi asiKTaraHHaH  KeWiH
olmiMaymbLIap

- KOATay KyHenepinaeri MOTIHA1
TYPACHAIPYIIH  KOJJAHBICTAFBl  QJICTEPIH,

MOJIETIBACPIH )KOHE ATOPUTMICPIH 3ePTTEY;
- 3aMaHayd JUHTBUCTHKAIBIK PeCypcTapMeH
KYMBIC icTey, MakcaTbl TaOWUFu TiUIAETI
MOTIHAEpPAl Tajjay MIHAETTEpIH  IIEHIy
OOJIBII TaOLUTATHIH 3amMaHayu
KiTarmxaHaap bl Maigamana OTBIPBITT
Oarmapiamanap xacay

- aybI3la ceiyieyal YCBhIHY YVIIIH COUey
CUTHAJIapbIH Tanuay Kylenepinae
YCBIHBUIFaH oMICTEePIIH THIMIIITH
OarasayJibl )KYpri3y.

IMocie  ycmemHoro  3aBepuieHMsi  Kypca
oOyuarommecsi OyayT
- TIPOBOAUTH  HUCCIEJOBAaHHE  CYIIECTBYIOIIUX

METOJIOB, MOJICJICH U aJITOPUTMOB MPeoOpa3oBaHUs
TEKCTa B CUCTEMax KOJAUPOBAHMS,;

- paboTaTh C COBPEMCHHBIMH JIMHTBUCTHYCCKHMH
pecypcamu, co3/1aBaTh MPOrPaMMBbI c
WCIIOJIb30BAaHUEM COBPEMEHHBIX OMOJIMOTEK, 1EIbI0

KOTOpBIX SBJIAETCA pEIICHHE 3aJad  aHaiausa
TEKCTOB Ha €CTECTBEHHOM SI3bIKE
- IIPOBOANTD OLIEHKY 3¢ heKTUBHOCTH

NpPEIJIOKECHHBIX METOJOB B CHUCTEMax aHalm3a
pPEYEBBIX CHTHAJOB JJIsI IPEICTaBICHHUS YCTHOMN
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 mazmynot / Kpamrkoe cooepiycanue kypca/ Course summary

Komnerotepnik mopdororus. Tinaik Mozens,
MapkoBTBIH
ceuney
KomnbroTepiik

Mapxkos
KACBIPBIH
OeIiKTepiH

Ti30eri,  n-rpamm.
Ti30erin  IaiganaHbIII,
oenrizey.

KowmmerorepHas  mopdomnorusa.  SI3pikoBast
MOZ€ellb, ieb MapkoBa, n-rpaMMbl. PazmeTrka
4acTell pedd C  IOMOIIBK  CKPBITHIX
MapKOoBCKUX LEEH. KomnbroTepHslil

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.
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CHHTAKCHC: KJIACCUKAJTBIK Taciaep.
Krnaccukanplk ~ CHHTaKCUC:  CTATUCTHKAIBIK
TOCUIIED. Kommbrorepik CEMaHTHKa:
KITACCHUKAJIBIK Taciaep. Kommerorepiik

CCMaHTHKa: CCMAaHTHKAHBIH Tapaly MOI[CJ'IB,Z[epi.

CHHTaKCHC: KJIaCCUUECKHe TTOIXO/IBI.
Kimaccuuecknifi  CHMHTAKCHC: CTAaTHUCTHUYCCKHC
MOIXO/BI. KomnerotepHnas CeMaHTHKa:
Ki1accuyeckue  noaxoael.  KommbrorepHas
CeMaHTHKa: JTUCTPUOYTUBHBIE MOOEIIH
CEMaHTHUKH.

Computer  semantics:  classical — approaches.
Computer semantics: distribution models of
semantics.

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

JIOKTOpaHTThIH
OHBIH  IIIiHJE
OpBIHJIAY

FBUIIBIMU-3E€PTTCY KYMBICBI,
JOKTOPJIBIK  JUCCCPTALUAHBI

pabora
BBITIOJTHCHHE

Hayuno-uccnenoBatenbckas
JIOKTOPAHTA, BKJIIOYAst
JOKTOPCKOM JHccepTaluu

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

bazoaprama rcemexwici / Pykoeooumens npozpammet/ 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 Anecopummeol 63aumnoun mpanchopmayuu uzoopasrcenuit / Algorithms for mutual

transformation of images

OKy makcamuwt / Yueonan yenwv/ Purpose

OallJTaHBICTRIPBUIFAH JKYIT KECKIHAEpAl e3apa
TYPACHAIPY oHicTepi MEH alNrOpUTMIEpiHe
OKBITY, ~ KPOCC-MOJANbJbl  MYJIbTUMEIUSIIBIK
i3mey (CMMR) TEXHOJIOTUSJIAPbIHBIH
MYMKIHAIKTEPIH apTTHIPY.

oOydeHue MEeToJaM M alropuTMaM B3aUMHOM
TpaHnchopmanuu CBSI3aHHBIX nap
M300paxeHHi TUTSL pacmmpeHus
BO3MOXHOCTEN TEXHOJIOT Ui Kpocc-

MOAAJIBbHOT'O MYHBTHMCHHﬁHOFO IIOUCKa
(CMMR).

training in methods and algorithms for mutual
transformation of linked pairs of images to enhance
the capabilities of cross-modal multimedia search
(CMMR) technologies.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- KeCKIHAepAl TYpJEHIIpY alropUTMIEpiHIH
OpKAWCBICBIHBIH ~ €PEKIIENIKTePiH  aHBIKTayFa
MYMKIHAIK OCpeTiH TYJIFanapJblH KECKiHAEpIH
TYPJCHAIPY J>KOHE OJapAbIH TOMYJISIHsIIAPbIH
Kypy OOHBbIHIIA SKCHEPUMEHTTEp XKYPri3y; -
OaliIaHBICTBl KECKIH JKYNTapbl YIIIH ayblCy
MOJIeTIBACPIH KYPY, ONapiablH 0aza mmeHOepinae
KOHE oJlaH TBIC xKepIepe e3apa
TpaHc(hopMalMsChl, COHAANW-aK KOJIaHBICTaFbI
JEPEeKTep IKUBIHTHIFBIHBIH OKIUIAINH apTThIPY
MakcaTbIH/1a TONMYJISIUsIIap KYpy;

-OpTYpial  (U3MKANBIK CHUIATTarbl KECKIHAEp
apKbulbl O€TTI TaHy CEHIMJIUIIIH apTThIpY,
COHAN-aK KpOCC-MOJANBBl MYJIbTUMEIUSITBIK
1371ey/iH 0acKka Ja KernTereH MoceleNepit melry
YIIIH aJITOPUTMIEPl KOJIJIaHy.

asgKTaraHHaH

IMocae  ycmemrHoro
o0yyarommecsi OyayT
-IPOBOAUTH 3KCIIEPUMEHTBI 110 TpaHCHOpPMALUU
M300paKeHUI JIUI] ¥ TE€HEepalu HUX TOIYJISIHA,
KOTOpbIE€  TO3BOJIAIT  BBIIBUTH ~ OCOOEHHOCTHU
K@KXJIOr0 U3  @JIrOPUTMOB  IPeoOpa3OBaHUS
1300pakeHU; - CTPOUTh MOJEIH Iepexonaa Juis
CBSA3aHHBIX Map HW300paXeHWH, HX B3aUMHYIO
TpaHchopMmalnMi0 B paMmkKax Oa3bl U 3a ee
IpeesIlaMy, a TaKKe TeHEpUPOBaTh MONYJISLUM C

3aBeplIeHHs  Kypca

LETBI0 MOBBIIICHUS pEnpe3eHTaTUBHOCTH
CYIIECTBYIOIINX HA0OPOB JaHHBIX;

- TPUMEHSATh QJITOPUTMBI I  TIOBBILICHUSA
HaJEKHOCTH pacro3HaBaHUs JIUIL 1o
M300paKeHUSIM pa3IuYHOM (buznueckoit
MPUPOJIBI, a TakKe I PEIICHHS IUPOKOTO
CHeKTpa JApyrux 3aJad  Kpocc-MOAAIBHOIO

MYJIBTUMEAUINHOTO OMCKA.

After successful completion of the course,
students will be

-conduct experiments on the transformation of
facial images and generation of their
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 kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

TpancdopmanusinaynplH ~ Herisri — anroputmi. | bazoBerii QITOPUTM tpancdopmarmu. | Basic transformation algorithm.
O3apa TpaHcHOpPMaITHSITBIK matpunanap | [IpeoOpasoBanus wu300pakeHuin B cBs3aHHbIX | Transformations of images in linked pairs
HeTi3iHAe OalIaHBICTHIPBUIFAH  JKYNTApJArbl | MapaXx  HAa  OCHOBe  Marpui  B3auMHo# | based on mutual transformation matrices.
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KeCKiHzmepal  TypieHzipy.  llomynsuussHbIH
nonynsuscel. Exi ememal KeckiH TYpiaeHaipy
amici.

TpaHChOpPMAIIHH. ['enepanus
M300pasKeHHIH. JIByMepHBIT
TpaHchOpMAaIU H300paKEHU.

MO YJISIIUA A
METO/I

Generation of image populations. Two-
dimensional image transformation method.

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

JIOKTOpaHTTBIH  FBUIBIMH-3€PTTEY  KYMbIChI, | HayuHo-uccaemoBarenbckas pabora mokrtopanta, | Research work of a doctoral student, including
OHBIH INNHAE JOKTOPJBIK JIHCCEPTAIllUSHBI | BKIKOYas BHIMOJHEHHE JOKTOPCKOi auccepramun | the implementation of a doctoral dissertation
OpBIHIAY

Bazoaphama scemexwici / Pykosooumenw npozpammul/ Programme manager

Kysenb6aes b.A., PhD nokropsr

Kysenbaes b.A., moxrtop PhD

| Kuzenbayev B.A., PhD
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MATLAB xomnsiomepaik ko3xapacwt / Komnovtomepnoe 3penue ¢ cpedoe 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
cOOBITHH HA N300PAKEHUIX 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
TYXKBIpbIMJIaMa  OOBEKTIHI  TaHy  TYypaJbl.
ABTOMATTBl TaHy JKYHENEpiHIH alrOPUTMIIIK
KOHE MaTeMaTHKAIIBIK MPUHIIUATITEPI.

nudpoBeIXx M300pakeHuil B cpene Matlab.
QunbTpanyisi W YyIydlleHHE H300paKeHUH.
Onenka kadecTBa HU(MPOBBIX H300paKEHUIA.
IIBeT u 00paboTKa IBETHHIX H300PAKCHHM.
AHanmu3 OuwHapHbBIX wu300paxkeHuid. IlepBoe
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 r3nekmpokopekmenoipy sycyiienepiniyy Kypolizot oamyst / Coepemennan konyenyus nocmpoenusn cucmem / The modern concept of

building a power supply systems

Oky maxcamul / Yueonan yenv/ Purpose

aKMapaTThIK JKyHelepai AaMbITy TOCUIAepiMeH,
aKnapaTThIK KyHeHi JAMBITY/IaF bl
TY>KBIPBIMIAMAITBIK MOJICTIBICH KYHEHIH
Kacalblll ~ JKaTKaH  CUIAaTTaMachlHA  OTYy
KYHECIMEH, JKOHOMHKAJIIBIK JKOHE OW3HECKe
KOJITAaHBUTATBIH aKIAPATTHIK XKYHEIepli 1aMbITy
ozmicTeMeciMeH TAaHBICTBIPY - OaFmapilaHFaH
aKnapaTThIK xKyuenep, OarmapiamMalbiK
’KacaKTaMaHbIH UKEMJI1 d/licTeMelNepiH KOJAaHy,
TaJanTapabl Oackapy MPOIICCIHIH
TYKBIPBIMJIAMAJIapbl,  aKNapaTThIK  JKyHenep
YIIiH uHTepdeiicTepal, COHBIH 1IiHAe coineyi
JaMBITy HETi37epi.

O3HAaKOMHUTh C TIOJAXOJaMH K pa3paboTke
MH(POPMAIIMOHHBIX CHCTEM,
MOCTIeI0BATEIbHOCTHIO nepexoza oT
KOHLIENTYaJbHOM MOJENU TMpu pa3paboTke
MH(POPMAIIMOHHON CHUCTEMBI K JIETAIBHOMY
ONMCAaHUIO  pa3pabaThIBAEMOH  CHUCTEMBI,
METOJ10JIOTHEN pa3paboTku
MH(QOPMAIIMOHHBIX CUCTEM B NMPHJIOKEHHH K
SKOHOMUYECKUM u OusHec -
OPHEHTHPOBAHHBIM MH()OPMAIIHOHHBIM
crcTeMaM, WCTIOJIb30BAHUHT rHOKHX
METOJOJIOTHH  Pa3pabOTKM  MPOrPaMMHOTO
oOecrieyeHus, MOHATUSMH nporecca
yIpaBieHus  TpeOOBAaHUSAMH,  OCHOBaMH
pa3paboTku uHTepdeiicoB, B TOM UuUCIe
peueBbIX, UIT HHPOPMAIIMOHHBIX 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.

Hamusiceci / Pesynomamot 06yuenus / Learning outcomes

Okbimy
Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap
- TOHJIK caJlaJapJblH MOJENIBACPIH d3IpJiey,
KOMIIOHEHTTEp/iH  CHIaTTaMmajapblHa  JKOHE
TyTacTail aKmaparThlK JKyWenepre 3epTrreysep
KYPrisy;

- aKMmapaTThIK XYHenepal xobanay oicTepi MeH
KYypalJgapblH ToXipuOeae KoIaany;

- aKmaparThIK KyHernep >KOOachIHBIH camachiH
Oaranay, >KOOaJIbIK KyXXaTTaMaHbIH d3ipJieHyiHe
OaKpUIay Bl KY3€Te achIpy;

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHUs Kypca

- pa3pabarbiBaTh MOJENU  TMPEIMETHBIX
obuacTei, MIPOBOJIUTH UCCIIEJIOBAHUS
XapaKTCPUCTHUK KOMITOHCHTOB n

I/IH(I)OpMaI_[I/IOHHBIX CUCTEM B LICJIIOM,
-IIPUMCHATH HA NMPAKTUKE METOJbI U CPEACTBA
MPOCKTUPOBAHUA I/IH(I)OpMa]_[I/IOHHBIX CUCTEM,

- OIICHUBATh Ka4eCTBO IpOEKTa
MH(POPMAIIMOHHBIX CHUCTEM, OCYIIECTBISATh
KOHTpPOJb 3a  pa3paboTKON  MPOEKTHOM

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

completion of the course,
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- aKmaparThlK JKyWenepre Tajjay IKyprizy,
aKMaparThlK  KYHEIepIAiH  MaTeMaTHUKAIIBIK
MOJeNIbJIepiH d3ipiey, ukemai barmapnamanay
TEXHOJIOTUSUTAPHI  JKaFJalbIHAA —TallalTap.IbIH
EPEKIICTIKTEPIH KAJIBIITACTBIPY KOHE PECIMILY;
- aKmaparTeIK  OKyHenepai  Taijgay — MeH
CHHTE3/ICY/Il YHBIMIACTBIPY JKOHE JKYPIi3y.

JIOKYMEHTAI1H;

- TPOBOAWTH aHAIW3 WH(POPMAIMOHHBIX
cUCTeM, pa3pabaTbiBaTh MaTeMaTHYeCKHe
MOJIeTTN MH()OPMAITMOHHBIX CHUCTEM,
dbopmupoBath U OPOPMIIATH crienUPUKAIUNA
TpeOOBaHUI B yCIOBHSIX TMOKMX TEXHOIOTHIMA
MIPOrpaMMHUPOBAHUS;

- OpraHM30BBIBATH W TPOBEAUTH aHAIU3 H
CUHTE3 MH(POPMAITMOHHBIX CUCTEM.

mathematical models of information systems, to
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 / Kpamxoe codepicanue kypca/ Course summary

Axkmapartelk  kyiie (AX) Typamsl TYCIiHIK.
barnapnamainblk jkacakTaMaHbIH ©OMIPJIIK ITAKIII.
AKIapaTThIK KyHenepi xoOlanayabiH
omicHaMalbIK acnekTinepi. Taganrapasl 6ackapy
nporeci. IC jxo0anaynbIH Kaambsl TPUHIUIITEPI.
bipwiarait mogensaey tini (UML).

[onsarue mapopmanmonHou cucremsr (MC).
JKuzHeHHbIi LUK MPOrPAMMHOI0
oOecnieueHud.  Meroauueckue  acHeKThI
MIPOEKTUPOBAHMS MH(POPMAIIMOHHBIX CHCTEM.
[Tpouecc yIpaBJICHUS TpeOOBAHUSIMU.
O6mue npunnunel npoektupoBanus UC.
YHU(QUUUPOBAHHBI  S3bIK  BU3YaJbHOIO

monenupoBanus 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).

ITocmpexsusummepi / [locmpexeuszumeui/ Postrequisites

JIOKTOpAaHTTBIH ~ FBUIBIMU-3€PTTEY  KYMBICHI,
OHBIH INNHJAE JIOKTOPJBIK JHCCEPTALUSHbBI
OpBIHAAY

HayuHo-uccnenoBarenbckas
JIOKTOPAHTA, BKJIIOYAst
JIOKTOPCKOM IHCccepTaluu

pabora
BBITMIOJTHEHHE

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Kyzenb6aeB b.A., PhD nokropsl

Ky3enb6aeB b.A., noxrop PhD

Kuzenbayev B.A., PhD
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TeOPMﬂJZblK HCIHE mondauﬁwzbl Hcacamnovl uHmeJmeKmihq acnekmmepi/ Teopemuqecmle u npumat)nbw acneKkmosl UCKYCCMBEHHO020 URmMelJIeKma
/ Theoretical and applied aspects of artificial intelligence

Oky maxcamul / Yueonan yenv/ Purpose

KosngaHOanbl KacaHAbl WHTEIUIEKT >Kyienepi
Typalibl  TYCIHIK  KaJBIIITACTBIpAa  OTBIPHIII,
MHTEJUICKTYaJIbl  JKYHenepai KYpyaAblH €Ki
OarbIThl peTiHAE OUTIM HWHXXCHEPUSICHl IKOHE

MOJTy4YEHUE HABBIKOB 10 OCHOBAM MH)KCHEPUU
3HAHUW W HEHUpOMHPOPMATHKH, KaK IBYM
HaIpaBJIECHUSM MOCTPOEHUS
MHTEJUJIEKTYaJIbHBIX CUCTEM, (HOpMHUpOBaAHHE

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.

HeiiponHdopMaTiKa  Heri3gepi OOMBIHINIA | IPEICTABICHUS O TPUKIATHBIX CHCTEMax
JIaF IbLIaP/IbI aly. HCKYCCTBEHHOT'O MHTEJUICKTA.

Oxvimy nomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepiieHusi Kypca | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
- HMHTCIUICKTYaJlJbl  JKYHENepAiH  OpTYpJii | - OpPHEHTHPOBaThbCS B pa3iUuHBIX THIAx | - t0 navigate in different types of intelligent
Typiiepinge, OUTIMII  YCBIHYIBIH  OPTYpJi | MHTE/UIEKTYalbHBIX CHCTEM, B pas3nuuHbiX | Systems, in different methods of knowledge

oicTepine mapiays;

- Olp 9IICTEH EeKIHIIICIHE OTY;

- OUTIM1 YCBIHYJIBIH OPTYPII1 9JICTEPIH KOJIJaHa
OTBIPBIII, CapanubUIApAbIH OLTIMIH peciMaey;

- Hamap peciMAeNreH  MOHIIK  canaja
HYCKaJappl TaHJAy MOCeNeCiH UIely YIIiH
capanTaMaJlbIK KYHEeH1 Kypy;

- OumiMHIH eHAipicTik 0a3acelH  d3ipIey,
HEUPOH/IBIK >KENJIEPAIH HEri3ri MOJenbAepiH
KOJIJaHy;

- 3aMaHayM aKMapaTThlK TEXHOJIOTHsIIapIbI
KOJIJTaHy.

METOJ1aX MpeACTaBICHUS 3HAHUI;
-[IePEXOIUTh OT OIHOTO METOAA K JPYyTroMYy;

- (QopmanuzoBaTh 3HaHUS OJKCHEPTOB C
IPUMEHEHHEM Pa3IMYHBIX METOIOB
MIPEACTABICHUS 3HAHN;

- CTPOUTD SKCIEPTHYIO CUCTEMY JUIS PEeLLICHHS
3aJa4yd  BbIOOpa  BApUAHTOB B  IIJIOXO
(bopmanuzyemoil nperMeTHON 001acTH;

- pa3pabaTbiBaTh MNPOAYKLHOHHYIO 0Oa3y
3HaHUH, TPUMEHATH OCHOBHBIE MOJEIHU
HEHWPOHHBIX CETEM;

- UCMOJIb30BATh
WH(GOPMAIIMOHHBIE TEXHOJIOTHH.

COBpPCMCHHBIC

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
basic models of neural networks;

- use modern information technologies.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepracanue kypca/ Course summary

Kypneni xyitenepnui
IBOJTIOIUSCHI.
oumimi

Oackapy KylenepiHiH
WuTennexryanasl sxyienepaeri
YCbIHY JKOHE KOpPBITBIHABI Kacay

DBOJIIOLMSL CUCTEM YIPABIEHUS CIOKHBIMU
cucremamu. IlpencraBieHue 3HaAHUA U
METOJIbl  BBIBOJIA B  HMHTEJUIEKTYaJIbHBIX

Evolution of control systems for complex systems.
Knowledge representation and inference methods
in intelligent systems. Production systems:
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omicTepi. OHIIPICTIK XyHenep: OLTIMII YChIHY
XKOHE KOPBITBIHABI kacay. CapanTamalbiK
xKyuenep. MomiMerTepaiH  Kemm  e3repMeli
KOWMaapelH KOMOJIIeM/l Tajaay Kyhenepi.
JKacannp! sxyiKe sxemiaepi.

CHUCTEMaX. CucreMnl NPOAYKIIUM:
MPEJICTABICHUE 3HAHUM U JJOTUYECKUN BBIBOJ.

DKCIEepTHBIE CHUCTEMEL. CucreMbl
MHOT'OITIApaMETPUIECKOTO aHajm3a
MHOT'OMEPHBIX XPaHWJIHIIL JTAHHBIX.

HcKyccTBEHHBIE HEMPOHHBIE CETH.

knowledge representation and inference. Expert
systems. Systems for multivariate analysis of
multivariate data warehouses. Artificial neural
networks.

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

JIOKTOPAHTTBIH  FBUIBIMH-3€PTTE€Y  KYMBICHI, | HaydHO-HCCae10BaTeIbCKas pabora | Research work of a doctoral student, including the
OHBIH IIIHJAE JOKTOPJBIK JUCCEPTAIMSHBI | JOKTOPAHTA, BKJTFOYAsI BeInoJIHEHUE | implementation of a doctoral dissertation
OpBIHIAY JIOKTOPCKOM JIMCCEPTaIUK

bazoaprama rcemexwici / Pykoeooumens npozpammet/ Programme manager

Kyszen6aeB b.A., PhD noktopsl

Kyszen6aeB b.A., noktop 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.

Oxvimy nomuoiceci / Pezyiomamet 06yuenusn / Learning outcomes

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
- pa3pabaTbIBaTh NPUIOKEHUS 1JIs IPOLIECCOPOB;
- MPOEKTHUPOBATH Oynymue
napajieIbHBIX apXUTEKTYD;

3aBeplIeHUsI

- pa6OTaTL C BCKTOpaMHM KW MaTpHllaMH, PCIIATb

3ala4 MaTEMaTUICCKOTO MOACIIUPOBAHU A,

- HCIIOJIb30BAaTh BUJCOKAPTHI ISl HErpadUuecKux
BBIYMCIICHHI B Hay4yHOW paboTe, B MapauieIbHOM
HCII0JIb30BaHUEM

MPOrpaMMHUPOBAHHH c
texuonoruu CUDA.

Kypca

peanu3anum

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

Kypcmuiny kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

I'eteporenai ecenteyre kipicrie. Kem siposbt
xyienep. CPU xone GPU apxutexkTypaiiapblHbIH
aiieipmatubuibikTapsl. GPU mamy Ttapuxel. GPU
Computing xonmany. NVIDIA CUDA opHary.
Windows xyiecinne opHary. Linux acTelHIa
CUDA-HbI  opHary. Martpumansl  KeOeuTy.
ITyaccon tenzaeyi ymin Hupuxie ece6i. CUDA
KiTanmxaHaJlaphbl.

BBenenue B reTeporeHHbIE  BBIYUCIIECHUS.
MHuorosepabsie cucteMbl. OTIUYHS apXUTEKTYP
CPU u GPU. HUcropus passurusa IIpumenenue
BeiurciaeHnii Ha GPU. VYcranoka NVIDIA
CUDA. VYcranoBka Ha Windows. YcTaHOBKa
CUDA mox Linux. YMHOXeHUE MaTpull. 3anaya
Hupuxiie JUIst YpaBHEHHUS Ilyaccona.
bubnmunorexu 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,

BKJIFO4Yas BBIIIOJTHCHHUEC IlOKTOpCKOﬁ Auccepranuun

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
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