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Kipicne

KpenuTTik OKBITY TEXHOJIOTHSCHI Ke31HAE SJEKTHBTI MOHIEP KaTajorbl d3ipJcHEl.
DNEeKTUBTI TIOHJIEP KaTaJOTbl OKBITYABIH KPEAMTTIK JKyiHeci OOMBIHINA KYpacTHIPBLIAIBI.
DNEKTUBTI MOHJIEP KaTaJorkl )KYHEIEeHIeH TaHaay OOMbIHIIA TOHAEP TI3IMIH XKOHE OJIapAbIH
KBICKA CHIIaTTaMAaChIH KapaCThIPaIb.

OKy J>KOCHapbeIHBIH OapibIK IMOHAEPl €Kl MUKITe OIPIKTIpIATeH: Oa3alblK MoHACD
uukibl( BIT), kocinTik monaep uukmi (KIT).

bazanpik moHmep UMKIBI THICTI JaWbIHABIK OarbIThl OOMBIHIIA 1preii  OuTiMl
KaJIBINTACThIpyFa OarbITTanFadH. KocINTik TOHAEp UMKl KOCINTIK KBI3METTIH HAKTHI
cajachlHa KaTBICTBI apHaiibl OiTiM, OUTIK, JaFael MEH KY3BIPETTUIIKTEPAiH Ti30eciH
AHBIKTANIEL.

KOO xOMIOHEHTIHIH TOHJEPIH OKYMEH Karap JOKTOPAHT MOHAl OKY YIIIH TaHIay
KOMITOHEHTIH TaH1ay KEpeK.

DOnexTUBTI TOHAEPAl TaHjaay OoibIHIIA KeHec j3iBaiizep Oepeni. OnbiMeH Oipre
noktopanT KOX (OKeke oKy »xocmapel) KypacThlpy YIIIH TMOHJEpre jka3da HbICaHbIH
TONTBIPAIBI.

BBenenune
[Ipu KpeAWTHONW TEXHOJOTMU OO0ydYeHHs pa3paldaThIBaeTCs KaTajor SJIEKTHBHBIX
JTACIIATIINH. Karajor JJIEKTUBHBIX JTUCIHUATUINH MPEJCTABIISIET co0oit

CUCTEeMAaTH3UPOBAHHBIN MEepEYeHb AUCIHUILUIMH KOMIIOHEHTa 10 BBIOOPY U COACPKHUT
KpaTKO€ UX OMHUCAHUE.

Bce aucruniamuel ydeOHOro miaHa OOBEIWHEHBI B JBa ILHUKJIA: LMK 0a30BBIX
mucturuiae (b)), nukn npodunupyromux aucuurind (I1/1).

[{ukn 0a30BBIX JUCIUIUIMH HampaBlieH Ha (opmupoBaHue (QyHIaMEHTAIBHBIX
3HAHMA TI0 COOTBETCTBYIOIIEMY HAMpPAaBICHUIO TOATOTOBKH. [lukin mnpodrmpyrommx
JTUCIUIUIMH ~ OTIPEJSIISICT IEePEYCHb CICNHAIbHBIX 3HAHWW, YMEHUH, HaBBIKOB W
KOMITETEHIIUH TPUMEHHUTEIHLHO K KOHKPETHOH chepe mpodeCcCHOHATBHOM 1eITeTbHOCTH.

Hapsiny ¢ w3ydyeHHeM IUCHUILIMH BY30BCKOTO KOMIIOHCHTA JIOKTOPAHT JOJDKCH
BBIOpATH IS U3YUYCHUS JUCIMILTNHBI KOMITOHEHTA TI0 BEIOODY.

Koncynbranuu 1mo BeIOOPY 2JEKTUBHBIX AMCIMIUIMH JAeT d/Baiizep. Bmecre ¢ HUM
JOKTOpPAHT 3amnofiHseT ¢GopMy 3amucud Ha JUCHUIUIMHBL i coctaBieHus WYII
(MHAMBUIyaJIbHOTO 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 001y /
Pacnpez[e.ﬂeﬂne JICKTUBHBLIX NTUCHUIIJIUH 110 CEMECTPaM /
Distribution of elective courses by semester

Kpenutrep | Akagemus
caubl / JIBIK
Kon-Bo Ke3eH/
[Monnin ataysl / HaumenoBanue nucuminasl / The name of the discipline KPEIUTOB/ Axan
Number of | mnepuoa/
credits Academic
period
Kenmomanapik OnoMeTpHsIIbIK Jxyiiect /
MHOroMo/1aJIbHbIe OMOMETPHYECKUE CUCTEMBI /
Multimodal biometric systems 5 1
barmapnamansik KamMmTamachl3 €Ty d3ipiey xoHe TecTiiey /
Pazpabotka u TecTupoBaHHE IPOTPAMMHOTO OOecTieueHHst /
Development and testing of software
Mopenbaepai MeH alrOpUTMICPAl MOTIH/I TAJAayHbI 3epTTey /
HccnenoBanune Mmozeneit U aropuTMOB aHaIKM3a TeKCTa /
Study of models and algorithms for text analysis 5 1
CypetTtep e3apa TYpJIEHAIpY YILiH aaroputMmaepi /
AJITOpUTMBI B3aUMHOU TpaHchopMalmu n300pakeHui /
Algorithms for mutual transformation of images
3amaHayu 3JICKTPOKOPEKTSHIIPY KYHenepiHiH KYpbUIFbI 1aMybl /
CoBpeMeHHas KOHIEMIUS TTOCTPOSHUS CUCTEM /
The modern concept of building a power supply systems 5 1

TeOpI/I}IHHK KOHE KOJ'I)IaH6aJ'IBI JKaCcaHAbl I/IHTCJ’IJ’ICKTiH acneKTTepi /
TeopeTI/IquKI/IG W MPUKIIAAHBIC ACTICKTBI UCKYCCTBCHHOTI'O WHTEIIEKTa /
Theoretical and applied aspects of artificial intelligence




1 1 oKy XKbUIBIHA APHAJIFAH YJIeKTHBTIK MIH/EP / DJIeKTHUBHBIE TUCHUIIMHBI 115 1 roga odyuenus/ Elective courses for

year 1
Konmooanovix ouomempusanvik sncyiteci / Mnozomooanvuvie ouomempuueckue cucmemot / Multimodal biometric systems
OKy makcamut / Yueonan yenv/ Purpose
MYJbTUMOJAAJIBAbI  OMOMETPHUSUIBIK ~ TEKCEpy | MPOBEACHUE MYJIBTUAMCIMIUIMHAPHBIX | carrying out multidisciplinary research on the
omicTepi MeH KYpajmapblH o3ipjey JKOHe | UccieqoBaHuii mo paspabotke MeromoB u | development of methods and means of multimodal

WHIWUBUATEP/l, CH aJJbIMEH, JaybICHI MEH XKY3i
OoHbIHIIIA COMKEeCTEeHIIpY OOWBIHINA KOTcaaaibl
3epTTeyep KYprizy.

CPEICTB MHOI'OMOJIAaJIbHOW OHOMETPUUYECKOM
BepU(UKALUU U UAESHTUPUKALUN JIMYHOCTEH,
B IIEPBYIO 04€pEAb 10 TOJIOCY U JIMILLY.

biometric
individuals, primarily by voice and face.

verification and identification of

OKbimy

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kypcersl CTTI KeliH
OimiManymbLIap

- MyJbTUMOJAIBIBl  OHMOMETPHUSHBIH  KOHE
Kbl  MYJbTUMOAAIBAbI  OMOMETPUSIIBIK
KYHenepaiH  JKeKelereH  ojicTepl  YIIIH
KOPCETKILITEp MEH cana KpuTepuiliepiH TaHaay
KOHE Tajjiay;

-3epTTeNeTiH mpolieManap MeH MiHAETTep
OOlipIHIIA ~ 3aMaHayd  FBUIBIMH-TEXHUKAJIBIK
aKnmapaTThl MaiiganaHy;

- FBUIBIMHU >K00anappl KoHE OITipy OUTIKTUIIK
KYMBICTApbIH ~ OpBIHJIAy  Ke3iHJe  alifaH
OLTIMZIEpIH KOJIJIaHy;

- MYJIBTUMOJIATBIBI OMOMETPUSHBIH Oenrini 6ip
omICTEPl MEH ANTOPUTMACPIHIH CEHIMIIIITT MEH

asiKTaraHHaH

ecenTey THUIMIUITIHIH CaHIBIK OaramapbliH
Tajjaay koHe O0OBEKTUBTI Oaranay;
- OpPTYpJii  MakcarTarbl  MYJIbTUMOJAATBIBI

OMOMETPUSIIBIK JKYHeNepAl Kypy MaceselepiH
HIeTy;

IMocse  ycmemHoro
o0yuarmuecs OyayT
- BBIOMpaTh M AHAIM3UPOBATH IOKA3aTEIU U
KpUTEPUH KauecTBa I OTIEIbHBIX METOAOB
MHOTOMOJIaIbHOM ouomeTpun U
MHOTOMOJIAIbHBIX OMOMETPUYECKHX CHUCTEM B
LETIOM;

- I10JIb30BaThCSA COBPEMEHHOMU Hay4HO-
TEXHUYECKON wuHOpMaImend To HCCIeTyeMbIM
npobiaemMaM U 3a1a4am;

- TOpPUMEHATHh  MOJY4YEHHbIE 3HAHUA  TpU
BBINIOJIHEHUM HAYYHBIX IPOEKTOB M BBIITYCKHBIX
KBaJIN(DUKAIIMOHHBIX padoT;

- aHaIM3MpOBaTh U OOBEKTUBHO OICHUBATH
KOJMYECTBEHHbIE  OLIEHKHM  HAJEXKHOCTH U
BBIUUCIIUTENEHONW 3()()EKTUBHOCTH TEX MM MHBIX
METOJIOB U  QJITOPUTMOB  MHOTOMOJAJIbHOU
o6uomerpuu;

- pewmaTh 3aJa4ydl MOCTPOECHHUS MHOTOMOAANBHBIX

3aBeplIeHHsl  Kypca

6I/IOMeTpI/IquKI/IX CHUCTCM Pa3JINIHOTIO

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 TYpAl CUNATTAaFbl CHUTHAIIAPIbBI CAHJIBIK
OHJICY JKOHE Talljiay MpPOLEAypaIapbiH, MKEKe
TYJIFIApAbBIH ~ OMOMETPUSIBIK ~ MOJCINbICPiH
KYpYy JKOHE COMKECTEHIIpy MIeHIiMiH KaObLiaay
npoleypanapbiH Oarnapiamaniay;

- MyJbTUMOJIBIBl buomerpus ecentepin
memry  YIIiH ecenrey TEXHUKACHIHBIH
MYMKIHIIKTEpiH Maiianany;

- OPTYPIi 9/icTep MEH aNrOPUTMICPl KOJgaHa
OTBIPBIII, APTYPIIi MAKCATTAFbI MYJIbTUMOIAITb b
OMOMETPHSUTBIK KYHENepIiH JaMyblH JKYy3ere
aceIpy

Ha3HAYCHMUS;
- IporpaMMUpOBaTh Mpoleaypbl LudpoBo
0o0pabOTKM ¥ aHalu3a CHUTHAJIOB pa3IMYHON
MIPUPOJIBI, npouexyp MIOCTPOEHUS
OMOMETPUUYECKUX  MOJENed  JUYHOCTeH U
MPUHATHS UACHTU(PUKAUOHHOTO PELICHHUS;

- HCMOJb30BaTh BO3MOKHOCTH BBIUMCIUTEIBHON
TEXHUKH JI PELICHUs 3aJad MHOIOMOJAIbHOM
oromMeTpuy;

- peaJu30BBIBaTH Pa3pabOTKH MHOTOMOJAJIbHBIX
OMOMETPUUYECKUX CUCTEM Pa3IMYHOr0 Ha3HAUEHUS
C HCIOJb30BAHMEM Pa3IUYHBIX METOJOB U
QJITOPUTMOB.

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 / Kpamrkoe cooepicanue kypca/ Course summary

MynbTUMOAIbIbI OUOMETPUSIIBIK KOHE Coiiey
KYWETepiHIH QICTepl MEH aJIrOpUTMIEpIH
3eprTey. HakTbl yakplT pexuMIHIE Kypaeni
aKyCTHKANBIK  oOpTajga  Y3AIKCI3  ceiieyni
aBTOMATThl ~ TYpJle TaHy  aJITrOPUTMAEPIHIH
OEpIKTITiH apTTBIPY OJIICTEpIH 3€epTTey >KOHE
a3ipiey. MynpTuMonanbapl  uHTEpdeiici 6ap
MHTEPAKTHBTI KOCBIMIIIATIapAbl sko0anay.

Hccnenosanue METOJI0B U aJITOPUTMOB
MHOTOMOJIAIbHBIX OMOMETPUYECKUX U PEUEBbIX
cucreM. HccnenoBanue u pazpaboTka METOI0B
MOBBIIIEHUS pobacTHOCTH QJIITOPUTMOB
aBTOMATUYECKOT0 pAclO3HABaHMs CIMTHOM peun
B YCJIOBHUSIX CIIO)KHOW aKyCTHYeCKOH 0OCTaHOBKH
B peXHMe peanbHOro BpeMeHu. IIpoextupoBanue
MHTEPAKTUBHBIX IIPWIOKEHN I c
MHOTOMOJIAJIbHBIM UHTEPhEHCOM.

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.

Hocmpexeusummepi / [locmpexeusumeut/ Postrequisite

S

JIOKTOpaHTTBIH ~ FBUIBIMH-3€PTTEY  KYMbICHI, | HayuHo-uccaenoBarenbckas pabora mokrtopanta, | Research work of a doctoral student, including
OHBIH INNHAE JOKTOPJBIK JIHCCEPTAIlMSHBI | BKIIOYAs BHIMOJIHEHHE JOKTOPCKOM aucceprammu | the implementation of a doctoral dissertation
OpBIHIAY

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programme manager

Ky3zen6aeB b.A., PhD noktopsl

KysenbaeB b.A., nokrop PhD

Kuzenbayev B.A., PhD




bazoapnamanvix kammamacwlz emy azipney sncone mecminey / Pazpaoomka u mecmupoesanue npocpammnozo ovecneuenusn / Development and testing

of software

Oky makcamul / Yueonan yenv/ Purpose

OPTAJIBIKTaHABIPBLIFaH KOHE TapaThUIFaH
KOMIIBIOTEPIIIK Oackapy jkoHe Oackapy xyienepi
YIIiH YHABIMIACTHIPYIIBUIBIK, TEXHHUKAIBIK JKOHE
OarmapiamMalblK KaMTaMachI3JaHIbIpYIbl jKo0anay
KOHE o3ipyiey  TocUAepiMEeH  TaHBICTBIPY,
TEXHOJIOTHSUIBIK ~ TIPOLIECTEp MEH OO0BeKTiIepi
MOJICNIBJICY ~ MOCEJECPiH  TYXKBIPBIMIAY JKOHE
[IeIly, OpPTYPAl KOHIBIPFBUIAPABIH  KYMBICHIH
MOJICJIBJICUTIH ~ KOMITBIOTEPJIK  Oarmapiiamaiap
kKacay, aBTOMATTaHIBIPY JKYHeNepi, TEeXHHKAIBIK
Kypajiiapra KbI3MET KOPCEeTY.

O03HAaKOMHTh C IOAXOAAMHU K IPOECKTUPOBAHHUIO U
pa3paboTKe OpPraHMU3aLMOHHOTO, TEXHUYECKOTO U
MIPOrPaMMHOTO OOecreueHus [IEHTPAIU30BaHHbBIX U
pacnpeesieHHbIX KOMITBIOTEPHBIX CUCTEM
KOHTPOJISI ¥ yIPABJICHMS], TTIOCTAHOBKA U pELICHUE
3a1a4 MOJIETTUPOBAHUS TEXHOJIOTMYECKUX
MIPOLIECCOB u 00BEKTOB, pa3paboTka
KOMIIBIOTEPHBIX TMPOTPaMM-CUMYJISITOPOB PaOOTHI
pPa3JIMYHBIX AarperaToB, COIPOBOXKIEHUE CHCTEM
aBTOMATH3allMM,  OOCIY’KMBAaHUE  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.

Hamuoicect / Pesynemamot 06yuenus / Learning outcomes

Oxbtmy
Kypersl €TTI asiIKTaraHHAH KeliH
olmiMaymbLIap
- KOJJAHBICTaFbl  OHJIPICTI  aBTOMATTaHABIPY
MiHETTEepiH nienry KOHE aKIaparThIK
TEXHOJIOTUSIAp HETri31HJE jKaHa aBTOMATTaHJIbIPY
KyHenepiH  Kypy. JKoOamblK  Ky’KaTTaMaHbIH

o3ipyieHyiHe OaKblIaybl KY3€re acblpy;

- TEXHOJOTHMSJIBIK MpOLECTepAl, KOMIIBIOTEPIiK-
WHTETPAlUSUIAHFaH  TEXHOJIOTHSIIBIK — TIPOIIECTEP
MEeH eHJipicTepai OacKapyAblH KOJJIAHBICTAFbI
KYHesepiH Tanaay, aBTOMAaTTaHbIpy O0BEKTiIepiH
ColiKecTeHMIpYyai JKYpridy; aBTOMAaTThl pETTey
KYHesepiH ecenTeyl )Kyprizy;

- TEXHOJIOTHSUIBIK TPOIIECTI Hemece OHIIpICTi
OHTaWnbl  Oackapy  MIHAETIH  TYXBIpbIMIAY,
OHTalJIaHABIPY KpUTEPHiliH TaHaay;

MocJe YCIEHIHOT 0
o0yyarommuecsi OyayT
- pemarp 3aadyd aBTOMATH3ALMHU JEHCTBYIOIIETO
NPOU3BOJACTBA U  CO3JaBaTb HOBBIE  CHCTEMBI
aBTOMaTM3allMM  Ha  0a3e  MHQOPMAIMOHHBIX
TEXHOJIOTHH. OCYILIECTBIISATh KOHTPOJIb 3a
pa3paboTKOI MPOEKTHON JOKYMEHTAIIUH;

- aHWIM3HMPOBATh  CYIIECTBYIOIIUE  CHUCTEMBI
VIOpaBICHUS  TEXHOJOTMYECKMMH  TPOIIECCaMH,
KOMIIBIOTEPHO-MHTETPUPOBAHHBIX TEXHOJOTHUECKUX
MIPOLIECCOB u IIPOM3BOJICTB, IPOBOJTUTH
UACHTUDHUKAIHIO 00BEKTOB aBTOMaTH3allHH;
MPOBOJUTH  PacdyeThl  aBTOMATHYECKHX  CHUCTEM
peryaupoBaHus;

- dbopMynpoBaTh 3amaqy ONITUMAITEHOTO
yIpaBJIEHUS] TEXHOJOTHYECKUM IPOLECCOM WU

3aBeplIeHHs] 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
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- ABTOMATTaHBIPBLIFAH TEXHOJIOTUSITBIK
mporecTep/ai, backapy *Kyueiepin MOACIbICY.

MIPOU3BO/ICTBOM, BBIOPATh KPUTEPUN ONTUMU3ALINY;
- MOJEIINPOBATh aBTOMAaTU3MPOBAHHEIC
TEXHOJIOTMYECKHUE IIPOLIECCHI, CHCTEMBI YIIPABJICHMUSL.

processes, control systems.

Kypcmotn Kbickawa mazmynst / Kpamkoe codepaycanue Kypca/ Course summary

barnapnamanblk kacakTaMaHbIH OMIPJIK ITHKII.
barmapnmamanelk =~ KamMTamachl3 €Ty  KyheciHe
KOMBUIATBIH ~TalanTapibl aHbIKTAy. TarchIpbic
OepymriMeH )yMbICc. barmapiamMalibik KacaKTaMaHb
xoOamay oficTeMeciHe ImIody. barmapiamanbik
KaMTaMachl3 eTy KYHECIHIH 00BeKTIre
OarpITTaJIFaH JIA3aHHEL. barnapnamansik
kKacakrama d>xobamapsl MeH eHimpaepiHe (CALS)

TEXHOJIOTUsIapbI aKIMaparThIK KoJiay
Kypajjapsl. barnapnamainsix YKacaKTaMaHbI
TeKcepy KOHE KOHJIEY. barmapnamansix

’KacakTaMa camachblH Oaranmay. barmapmamanbsik
OHIMJIEpAl €HT13Y KOHE KOJI1ay.

’Ku3HEeHHBI [HKJI MPOrpaMMHOIO OOecreyeHusl.
BrisiBnenue tpeboBaHUN K MPOrpaMMHON CHCTEME.

PabGora c¢ 3akazuumkoMm. OO030p Meromonorui
MIPOEKTUPOBAHHUS IPOTPaMMHBIX MPOIYKTOB.
OOBEKTHO-OPUEHTUPOBAHHOE IPOEKTHUPOBAHNE
MIPOrpaMMHOMN CUCTEMBI. CpenctBa
UHOOPMALIMOHHON ~ TOAJEPKKH  MPOrpaMMHBIX
npoektoB  u  u3genuit  (CALS)  texHomoruil.

TecTupoBaHue M OTJIaJKa MPOrPAMMHBIX CHCTEM.
Onenka kauyectBa [10. BHenpenue u conpoBoxieHue
MPOTrPaMMHBIX POAYKTOB.

The life cycle of software. Identifying the
requirements for the software system.
Working with the customer. Review of
software product design methodologies.
Obiject-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 / Illocmpexsuzumot/ Postrequisites

JIOKTOPaHTTBIH FBUIBIMU-3E€PTTEY >KYMBICHI, OHBIH
IIIHE TOKTOPJIBIK TUCCEPTAIUSHBI OPBIHAAY

Hay‘lHO'I/ICCJ'IeI[OBaTCJ'ILCKaH pa60Ta AOKTOpaHTa,
BKJIrO4asi BBIIIOJTHEHHUEC I[OKTOpCKOﬁ Juccepranuu

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

bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Kysen6aeB b.A., PhD goktopsl

Kysenbaes b.A., noktop PhD |

Kuzenbayev B.A., PhD




Mooenvoepodi men anzopummoepoi maminoi manoaynst 3epmmey /Hccnedoeanue mooenei u anzopummos ananusza mexkcma / Study of models and

algorithms for text analysis

Oky maxcamul / Yueonan yenv/ Purpose

KYPBUIBIM/IBIK MOTIHAI TaOWFH TLIIE OHIeyre
KaThICTBI OIpKaTap KOJIJaHOAIBl €CENTEPMEH,
COHJIali-aK OCBI €cenTepil MICHIyAiH 3aMaHayu
JKOHE

MaTEMaTUKAIBIK omicTepiMeH
KOMITBIOTEPITIK aJITOPUTMIEPMEH OitiM Oepy.

obecrieyeHne 3HAaHUSIMH c psomM
NPUKJIAIHBIX 3224, CBSI3aHHBIX ¢ 00pabOTKON
HECTPYKTYPHUPOBAHHOTO TEKCTa Ha
€CTECTBCHHOM SI3BIKE, a TaKKe
COBPCMCHHBIMU MAaTEMATUYCCKUMH MCTOAAMU
U KOMIBIOTCPHBIMH  QITOPUTMaMH  JUIS
pELICHUS ITHX 3a/1ay.

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 / Pesynomamut 00yuenus / Learning outcomes

Kyperbl  ¢3TTI agKTaFraHHAH  KeWiH
olmiManymbLIap

- KOATay JKy#enepinaeri MOTIHI1
TYPJICHIIPYAIH  KOJJIAHBICTAFbl  QICTEPIH,

MOJIETIbACPIH KOHE ANTOPUTMIEPIH 3epPTTEY;
- 3aMaHayd JIMHTBUCTHKAIBIK pPecypcTapMeH
KYMBIC icTe€y, MakcaTbl TaOWFH TiUIAeTI
MOTIHAEpPAl Tajjgay MIHJAETTEpIH  IIEeNry
OOJIBII TaOBLUTATHIH 3amMaHayu
KiTarmxaHaap bl naiiagana OTBIPBITT
Oarmapiamanap kacay

- aybB3Ila ceiyiey/l YCbIHY VIIIH ceiley
CUTHAJIIapbIH Tanuay Kylenepinae
YCBIHBUIFaH oMiCTEePIiH TUIMIUTITH
OarayayJibl )KYpri3y.

IMocie  ycmemHoro  3aBepuieHMsi  Kypca
o0yuaromuecsi OyayT
- TIPOBOAUTH  HUCCIECJOBAaHHE CYIIECTBYIOIIUX

METOJIOB, MOJICJICH U aJITOPUTMOB MPeoOpa3oBaHUs
TEKCTa B CUCTEMaX KOJAUPOBAHHUS;

- paboTaTh C COBPEMCHHBIMH JIHHTBUCTUYCCKHUMH
pecypcamu, co37aBaTh MPOrPaMMBbI c
WCIIOJIb30BAaHUEM COBPEMEHHBIX OMOJIMOTEK, EIbI0
KOTOpBIX SBJISETCS pEIIeHHe 3aJad  aHaiusa
TEKCTOB HA €CTECTBEHHOM SI3BIKE

- MIPOBOANTH OLIEHKY 3¢ HeKTUBHOCTH
MPEUIOKEHHBIX METOJIOB B CHCTEMax aHaIm3a
pPEUEBBIX CHUTHAJIOB [UIsl TPEICTABICHUS 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 kbickawma mazmynot / Kpamkoe cooepicanue kypca/ Course summary

Komnerotepnik mopdomorus. Tinaik Mozensb,
MapkoBTBIH
celiey
Komnbrotepiik

TOCUIIED.

Mapxkos
KACBIPBIH
OeuiKTepiH
CHHTAKCHC:

Ti30eri,  n-rpamm.

Ti30erin  IaiganaHbIII,
oenrizney.

KJIACCHKAJTBIK

KowmnerorepHass  mopdonorusa.  SI3pikoBast
MOZ€lIb, ieb MapkoBa, n-rpaMMbl. PazmeTrka
yacTel peyd C  IOMOIUNBK)  CKPBITBIX
MapkoBckux LEIEH. KomnberorepHsiit
CHUHTAKCHC: KJIACCHYECKHE MTOAXOMBL.

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.
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Knaccukanslk
ToCUIIED.
KJIACCUKAJIBIK

CHHTaKCHC:  CTaTHCTHUKAJIBIK
Komnbrorepik CEMaHTHKa:
Tocinzaep. KommnbroTepiik

CCMaHTHUKa: CCMAaHTHKAHBIH Tapaly MOI[CJ'IB,I[epi.

Kimaccuuecknii  CHMHTAKCHC: CTAaTUCTHYCCKHC
TTOIXO/BI. Komnerorepnas CeMaHTHKa:
Kinaccuyeckue  noaxoael.  KommbrorepHas
CeMaHTHKa: TUCTPUOYTHBHBIC MOJEIIH
CEMAaHTHUKH.

Computer semantics: distribution models of

semantics.

Iocmpexeusummepi / [locmpexsusumwt/ Postrequisites

JIOKTOpaHTTHIH
OHBIH  IIIiHJE
OpbIHJIay

TbUJIBIMU-3CPTTCY JKYMBICHI,
JOKTOPJIBIK  JUCCCPTALUAHBI

Hayuno-uccnenoBatenbckas
JIOKTOPAHTA, BKJIIOYAsT
JIOKTOPCKOM JHCCepTaluu

pabora
BBITIOJTHCHHE

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

bazoaprama rcemexuiici / Pykosooumens npozpammer/ Programme manager

Kysen6aeB b.A., PhD noktopsr

‘ Kysenbaes b.A., noxrop PhD

Kuzenbayev B.A., PhD
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Cypemmep o3apa mypnenoipy yuiin anzcopummoepi Anzopummol e3aumnoi mpaucgopmayuu uzoopaxcenuil / Algorithms for mutual

transformation of images

Oky maxcamul / Yueonan yenv/ Purpose

OalTaHBICTHIPBUIFAH JKYN KECKiHAepHi e3apa
TYPJICHIIPY OJiCTEepl MEH aJrOpUTMICPiHE
OKBITY, KPOCC-MOJAIBJBl  MYJIbTUMEIUSIIBIK
i3ey (CMMR) TEXHOJIOTUSIIaPbIHBIH
MYMKIHIIIKTE€PiH apTTHIPY.

00y4eHHe METOJIaM U aJlTOPUTMaM B3aMMHOMN
TpaHchopManum CBSI3aHHBIX nap
M300pakeHUi ISt pacumpeHus
BO3MOYKHOCTEH TEXHOJIOTHI Kpocc-
MOJAJIBHOI'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

Hamuoiceci / Pesynomamuol 06yuenusn / Learning outcomes

Kypcersl CTTI KeliH
OimiManymbLIap

- KeCKIHJepAl TYpJCHIIpY alropuTMIEPiHIH
OPKAWCBICBIHBIH ~ €PEKILIENIKTePIH  aHBIKTayFa
MYMKIHJIK O€peTiH TyJIFajllap/blH KeCKIHIEepiH
TYPJCHIPY >KOHE OJapAblH MOMYJISIHsIIAPbIH
Kypy OolbIHIIA AKCHEPUMEHTTEP KYprizy; -
OaliTaHBICTBl KECKIH JKYNTapbl YIIIH aybICy
MOJICNIbJIEPIH KYPY, OJIapAbIH 0a3a IeHOepiHe
KOHE oJ1aH TBIC xKepieplie e3apa
TpaHCc(hOpPMAIHSCHI, COHAANW-aK KOJIAHBICTAFbI
JEPEKTep JKUBIHTBIFBIHBIH OKUIJITIH apTThIpy
MaKcaThIH/1a TIOMYJISIUsIIAp KYpY;

-OPTYpi  (U3UKANBIK CHUIATTAaFbl KECKIHAEP
apKpUIbl O€TTI TaHy CEHIMAUIILIH apTThIpY,
COHJAN-aK KpOCC-MOJANbbl MYJIbTUMEIUSIIBIK
131eyiH 0acka Ja KeInTereH MaceleepiH MIenry
YIIIiH aJrOpUTMIEPII KOJIJIaHy.

asiKTaraHHaH

IMocse  ycmemHoro
o0yuarmuecs OyayT
-IIPOBOJIUTh 3KCIEPUMEHTHl IO TpaHchopMaluu
M300paXeHUI JIMIl U TEeHepaluy WX MOIMYJISIIHA,
KOTOPELIC IIO3BOJIAT BBISIBUTDH 0COOEHHOCTH
KaX/J0r0 U3  ajIrOpUTMOB  IpeoOpa3oBaHuUs
M300paKeH; - CTPOUTh MOJEIH Iepexoja IJis
CBSI3aHHBIX Map H300pakeHUil, WX B3aHUMHYIO
TpaHcopmanmMio B pamMkax ©Oa3pl U 32 €€
IpesieaaMy, a TaKKe T€HEPUPOBATh HOILYJISILIUU C

3aBeplIeHHsl  Kypca

LIETTBI0 TTOBBIIICHHS pernpe3eHTaTUBHOCTH
CYIIECTBYIOIIUX HAOOPOB JaHHBIX;

- TMPUMEHSTh QJITOPUTMBI  JIJI1  TIOBBIIICHUS
HaJIEKHOCTH pacro3HaBaHUs B10701 1o
M300paKEHUSIM pa3IMYHON (buzmgeckoit
NpUPOJbI, a TakXkKe [UI PEIIeHUs [IUPOKOTrO
CHEeKTpa JApPYyrux 3aJad  Kpocc-MOJAIbHOIO

MyJIBTHMC,Z[HﬁHOFO ITOMCKaA.

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 kbickawma mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

TpanchopmanusiayiblH ~ Herisri  anroputmi. | ba3oBsrid AITOPUTM tpanchopmarmu. | Basic transformation algorithm.
O3apa TpaHcHOpMaITUSITBIK matpunanap | [IpeoOpa3oBanuss wu300pakeHuid B cBsizaHHBIX | Transformations of images in linked pairs
Heri3iHge  OalIaHBICTBIPBUIFAH  JKYITApJAFhl | MapaX  HAa  OCHOBe  Marpuil  B3aumHo# | based on mutual transformation matrices.

12




KecKiHaepai  typaennipy.  IlomymsiuusHbiR
nonyJsnuschkl. Exi enmeMi KeCKiH TypieHIipy
aJici.

TpaHchopmaImm. I'eneparust
n300pakKeHUH. JIByMepHbIi
TpaHchopManuu H300paKECHHIA.

MOy UNNA
METO

Generation of 1image populations. Two-
dimensional image transformation method.

Iocmpexeusummepi / [locmpexsusumwt/ Postrequisites

JIOKTOpaHTTHIH  FBUIBIMH-3€PTTEY  KYMBICHI, | HayuHo-umccaemoBarenpckas pabora gokropanta, | Research work of a doctoral student, including
OHBIH INIHJAE JOKTOPJBIK JHCCEPTAIlUSHBI | BKIIOYas BHIMOJIHEHUE JOKTOPCKOM muccepramuu | the implementation of a doctoral dissertation
OpBIHIAY

bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager

Kysenb6aeB b.A., PhD noktopsr

Kysen6aes B.A., nokrop PhD

| Kuzenbayev B.A., PhD
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3amanayu 31eKmpoKopexkmenoipy rucyuienepininy Kypolizot oamysl / Cospemennan konyenyus nocmpoenusn cucmem / The modern concept of

building a power supply systems

OKy makcamut / Yueonan yenv/ Purpose

aKMapaTThIK >KYHeTIepai JaMBITy TOCUIIEpiMEH,
aKIapaTThIK KYHeH1 JTAMBITY 1aFbl
TYKBIPBIMIAMAJTBIK MOJIEeNIbAEH KyHeHIH
Kacallplll  JKaTKaH  CUMATTaMmachklHA  OTYy
KYHECIMEH, SKOHOMHUKAIBIK KOHE OH3HECKe
KOJIIAHBUIATBIH aKMapaTThIK KYHelepai JaMbITy
o/licTeMeciMeH TaHBICTBIpY - OaraapiaHraH
aKIapaTThIK xKyienep, OargapIamMalbIK
KacaKTaMaHbIH MKEMJI1 oflicTeMesIepiH KOJJaHy,
TajanTapabl Oackapy MIPOLIECIHIH
TYKBIpBIMIAMAJIAPBI,  aKNapaTThIK O KYHesep
YIIiH UHTepdeicTepl, COHBIH ILIIHAE coilieyal
JaMBITy HET131epi.

O3HAKOMHUTb C NOJXOJaMU K pa3paboTke
MH(POPMALIMOHHBIX CHCTEM,
[10CJIeI0BATEIbHOCTHIO nepexozaa oT
KOHIICTITYaJbHOM MOJEeNH Mpu pa3paboTke
MH(POPMALIMOHHON CUCTEMBI K JI€TaJIbHOMY
OMHMCAHUI0  pa3pabaTbiBa€MON  CHCTEMBI,
METOA0JI0ruel pa3paboTKu
MH(POPMAIIMOHHBIX CHUCTEM B NPUIOKECHUHU K
HKOHOMHUYECKUM u ousHec -
OPHUCHTHPOBAHHBIM I/IH(i)OpMaIII/IOHHI)IM
cucTeMam, UCIOJIb30BAHUHU rUOKuX
METOJIOJIOTUH  pa3pabOTKU  MPOrpaMMHOTO
obecrieyeHus, MOHATUSAMU nporecca
yhnpaBieHUs  TpeOOBaHUSMH,  OCHOBaMH
pa3zpaboTku uHTepdeiicoB, B TOM 4HCIE
peueBBbIX, Ul 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 / Pezyniomamol 00yuenus / Learning outcomes

OKbimy
Kypcrsi CITTI asiIKTaraHHaH KeliH
oimiManymbLIap
- TOHJIK calanapAblH MOJAETBACPIH J3IpIey,
KOMITOHCHTTEP/IIH  CHIIATTaMaJiapblHA  JKOHE

TYTacTail aKmapaTThIK >XyHenepre 3eprreyiiep
KYPTi3y;

- aKmapaTThIK XKyhenepi kolanay a/icTepi MeH
KYpaJIapbIH TOKIpUOee KOJIIaHy;

IIocne ycnmemHoro
oO0yyaromuecsi OyayT

3aBepIIeHHs] Kypca

- paspabaTbiBaTh  MOJIENH  MPEAMETHBIX
obnacre, MIPOBOJIUTH HUCCIIENOBAHUS
XapaKTePUCTHK KOMIIOHEHTOB H

MH(OPMALIMOHHBIX CUCTEM B II€JIOM,;
-IIPUMEHATD HA IPAKTUKE METOJbI U CPEACTBA
MIPOEKTUPOBAHMS MHPOPMALIMOHHBIX CUCTEM;

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

completion of the course,

- aKMmaparThIK >Xyienep KoOachIHBIH CamachlH | - OIICHUBATh Ka4ecTBO npoekTa | project, monitor the development of project
Oaranay, >KoOalbIK KyXKaTTaMaHbIH d3ipJieHyiHe | HHGOPMAIIMOHHBIX CHCTEM, OCYHIECTBIATH | documentation;
OaKplIay Il KY3€Ere achIpy; KOHTPOJIb  3a  pa3paboTkod  mpoekTHOH | - to analyze information systems, to develop
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- aKmaparThlK >OKyiWernepre Tanaay Kyprisy,
aKmapaTThIK  JKYHENIepJiH  MaTeMaTHKaJIbIK
MOJIeTIBICpIH d3ipiiey, WKeMIi barmaprnamanay
TEXHOJIOTHSUIAphl  JKaFdalblHAA TajanTapbH
epeKUIEeTIKTEPiH KATBIITACTHIPY JKOHE peciMIIey;
- aKmapaTrThlK  OKydenepAl  Tamgay  MeH
CHHTE3/ICY/ll YHBIMAACTBIPY KOHE JKYPri3y.

JOKYMEHTAIUH;

- TPOBOJWTH aHAIM3 HMH(OPMALMOHHBIX
cucreM, paspabaThiBaTh  MaTeMaTHUECKUE
MOJIETIH MHPOPMAIIMOHHBIX CHCTEM,
¢dopmupoBate U oGopMIATh crenuUKauu
TpeOOBaHUH B YCIOBUSAX TMOKUX TEXHOJIOTHHA
IPOrpaMMUPOBAHUS;

- OpraHW30BBIBATH M MPOBEIUTH AHAIH3 U
CHHTE3 HH(POPMAIIMOHHBIX CHCTEM.

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 / Kpamkoe cooepicanue kypca/ Course summary

AxnapatTeik xkyiie (AX) Typanbsl TYCIHIK.
Barnapnamansik jkacaKTaMaHBIH OMIpIIK ITUKII.
AKIapaTThIK KyHenepi xKobanay by
omicHaMaJbIK acriektisiepi. Tanamrapasl 6ackapy
npoueci. IC jxo6anayIbIH >Kaimbl TPUHLIKAITEPI.
Bipeiurait monensaey timi (UML).

[Tonstue undopmammonnoii cucremsr (MC).
JKuzHeHHbII LHAKIT MPOrPpaMMHOIO
obecrieyeHus.  MeToaMYEeCKHE  aCIEKThI
MPOEKTUPOBAHUS HWH(POPMAIMOHHBIX CHCTEM.
IIponece yIpaBiIeHUs TpeOOBaHUSAMM.
O6mue npuHuunel npoextupoBanus WC.
YHUQUUUPOBAaHHBI  S3BIK  BU3YaJbHOTO
monenupoBanus Unified Modeling Language
(UML).

The concept of an information system (1S). The life
cycle of software. Methodological aspects of
information  systems  design.  Requirements
management process. General principles of IC
design. Unified Modeling Language (UML).

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

JIOKTOPAHTTBIH  FBUIBIMH-3€PTTEY  JKYMBICHI, | HayuHo-uccaenoBareabckas pabora | Research work of a doctoral student, including the
OHBIH IIIHAE JOKTOPJBIK JUCCEPTAIMSHBI | JOKTOPAHTA, BKJTFOYsI BeINOIHEHUE | implementation of a doctoral dissertation
OpBIHIAY JOKTOPCKOH JiHCCepTaluu

bazoaprama rcemexuici / Pykosooumens npozpammer/ Programme manager

Ky3zen6aeB b.A., PhD noktopsl

Kysenb6aeB b.A., noktop PhD

|

Kuzenbayev B.A., PhD
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Teopu;mbm HCIHE K;O./ldal-lﬁaﬂbl acacanovt uHmEJlJZEKmiH acnexmmepi/ Teopemuqecmte u npumadnbte acneKkmosl UCKYCCMBEHHO020 UHmMellileKma
/ Theoretical and applied aspects of artificial intelligence

OKy makcamut / Yueonan yenv/ Purpose

KOJIaHOAbl JKacaHIbl WHTEJUICKT >KyHenepi
Typalbl ~ TYCIHIK  KaJBIITACTBIpAa  OTBIPHII,
UHTEJUICKTYalIbl  JKYHenepal KYpyAblH €Ki
OarpITBl peTiHAE OUTIM HWHXXEHEPHUSICHl IKOHE

IIOJIy4E€HHE HABBIKOB I10 OCHOBAM MH>KEHEPHUH
3HaHUN W HeHpouH(OPMATHKH, KaK IABYM
HaIPaBJICHUSAM IIOCTPOCHHUS
MHTEJUIEKTYaJIbHBIX 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.

HelipouHopmaTuka  Heri3gepi  OOWBIHINA | IPEACTABICHHUS O MPUKIAAHBIX CHCTEMax
JaFIbUIAP/IbI aly. HCKYCCTBEHHOTO MHTEIUICKTA.

Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepumienusi kKypca | After successful completion of the course,
olriMmasymbLIap odyuarommecst OyayT students will be
- HMHTCIUIGKTYalJIbl  JKYHENEepAiH  OpTYpJii | - OPHEHTHPOBaThbCS B pa3lUuHBIX THMax | - to navigate in different types of intelligent
TypiiepiHae, OUTIMII  YCBIHYIBIH  OPTYpJl | MHTEIUICKTYAlIbHBIX CHCTEM, B pa3nuuHbIX | Systems, in different methods of knowledge

onicTepiHe 1apiay;
- Olp 9IICTEH EKIHIIICIHE OTY;

- OUTIM/I1 YCBIHYABIH SPTYPIIi 9/1icTepiH KojiaHa
OTBIPBII, capanibuiapblH OUTIMIH pecIMIEY;

- Hamap peciMAeNTeH  TOHIIK  canaja
HYCKaJlap/bl TaHJAay MOCEJIECIH MIeNly VIIiH
caparnTaMalbIK KYHeHi Kypy;
- OUIIMHIH  OHAIPICTIK

0azacelH  33ipiiey,

METOJIaX MpeACTaBICHUS 3HAHUM;
-ICPEXOAUTH OT OAHOI'0 METOAa K JPyTroMYy,

- (QopmanuzoBaTh 3HaHUS OJKCHEPTOB C
INPUMCHCHUCM Pa3IMYHBIX METOAO0B
MIpe/ICTaBJICHHS 3HAHUII;

- CTPOUTL SKCIICPTHYIO CUCTEMY IJIA PCIICHUA
3aJa4i  BBHIOOpa  BApUAHTOB B  IIJIOXO
dhopmannzyemoii mpeaMeTHON 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

HEWPOH/BIK JKENMUIEPIIH HETri3ri MOJENBJICPIH | - pa3pabareiBaTh NPOAYKIHOHHYIO 0a3y | basic models of neural networks;
KOJIJIaHy; 3HaHW#, TNPHUMEHAThH OCHOBHBIC Mojenu | - use modern information technologies.
- 3aMaHayM aKnapaTrThlK TEXHOJOTHSUIAPIbI | HEMPOHHBIX CETEH;
KOJIIaHy. - UCIIOJIb30BATh COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH.

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue kypca/ Course summary
Kypmeni xyienepmi Oackapy kyienepiHiH | DBosousi cucteM ympasieHus cioxHbivu | Evolution of control systems for complex systems.
aBOMIOIMACKHL. MHTe/ekTyanapl okyienepaeri | cuctemamu.  [IpencraBnenne 3Hanumid  u | Knowledge representation and inference methods
OLTIMIi  YChIHY JKOHE KOPBITHIHJBI Kacay | METOJbl  BbIBOJIa B MHTEUIeKTyanbHbIX | in  intelligent systems. Production systems:
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onictepi. OHAipicTiK Kyienep: OUTIMAI YCHIHY | CHCTEMaXx. Cuctembl nponykuuit: | knowledge representation and inference. Expert
KOHE  KOPBITBIHABI kacay. CapamnraManbK | IpeACTaBICHHE 3HAHUI M JJOTHYECKUi BeIBOM. | Systems. Systems for multivariate analysis of

Kydenep. MomimerTepaiH  Kem  e3repMelti | DKCIEpPTHbIE CHCTEMBI. Cucremsl | multivariate data warehouses. Artificial neural
KOWMaJapblH KeNeJIeM Il Taljiay Ky#enepi. | MHOromnapaMeTpruyecKoro ananmsa | networks.
XKacanapl xylike xemiiepi. MHOTOMEPHBIX XPpaHMJIHII JIAHHBIX.

M cKkyccTBEHHBIE HEHPOHHBIE CETH.

Hocmpexsusummepi / [locmpexsusumwt/ Postrequisites

JIOKTOPaHTTBIH  FBUIBIMH-3EPTTCY  KYMbICHI, | Hay4uHO-UCCIe0BaTeIbCKAS pabora | Research work of a doctoral student, including the
OHBIH INIHAE JOKTOPIBIK JHUCCEPTALUSAHBI | JOKTOPAHTA, BKJIFOYAS seiosinenne | implementation of a doctoral dissertation
OpBIHJIAY JOKTOPCKOM JrccepTalim
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Ky3senbaeB b.A., PhD noktopsl ‘ Kysenb6aes b.A., nokrop PhD ‘ Kuzenbayev B.A., PhD
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