A.BAVUTYPCBHIHOB ATBIHJIAFBI KOCTAHAM OHIPJIIK YHUBEPCUTETI
KOCTAHANCKUM PETUOHAJIBHBIY YHUBEPCUTET UMEHU
A.BAUTYPCBIHOBA
A. BAITURSYNOV KOSTANAY REGIONAL UNIVERSITY

JQJEKTUBTI IOHAEP KATAJIOI'BI
KATAJIOI QJIEKTUBHbBIX TUCIHUIIJIINH
CATALOG OF ELECTIVE DISCIPLINES

8D06101NndopmaTuka/
8D06101 UndopmaTuxa/
8D06101 Computer science

0ArbIT-FBLIJILIMH KOHE neaarorukaJablIK /
HalpaBJ/ICHUE — HAYYHOE U MeJarorneckoe/
direction - scientific and pedagogical

2021 xkpLUIIAPABLIH (KUHAFBI YIIiH /151 Hadopa 2021 r.r./
for recruitment in 2021

KocTAHAM, 2021

1



Kypactrbipymsbiiap / CocraBurenan / Compilers:

Paguenko T.A.— undopmaruka kadeapacblHbIH MEHIEpYIIICl, >KapaTbUIbICTAHY
FBUIBIMIAPBIHBIH MarucTpi

Pamuenko T.A. — 3aBegyromuii kadeapoit HHPOPMATHKU, MATUCTP €CTECTBEHHBIX
HayK

Radchenko T.A. —head of the Department of Computer Science, Master of Natural
Sciences

OnexkTuBTI MoHIEp KaTanorsl.- Kocranait: A.baittypceiHoB atbiHaarsl KOV, 2021.-
20. 6.
Karanor snektuBHbIx qucuuriuivH.- Kocranaii: KPY umenu A.baiitypceinosa, 2021.-
20 c.
Catalog of elective disciplines.- Kostanay: KRU named after A. Baitursynov, 2021. -
20 p.
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Ma3MYHBbI )KOHE KYTUIETIH OKY HOTHXKECI KOPCETUIreH TaHAay KOMIIOHEHTIHE KIPETIH
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disciplines and their brief description with the purpose of study, content and expected
learning outcomes. It is intended for doctoral students studying on credit technology,
the set of 2021.

A.BaliTypChlHOB ~ aTbIHIAFbl KOY-IbIH OKYy-9[ICTEMENIIK KEHEC OThIPBICHIHAA
oexitial, 20.04.2021 k. Ne 4 xarrama

YTBepkaeH Ha 3acedaHuM  ydeOHo-MeTtoamdeckoro coeta KPY  umennm
A.BaitrypceiroBa, mpotokoi oT 20.04.2021 r. Ne 4

Approved at the meeting of the educational and methodological council of A.
Baitursynov KRU, minutes dated 20.04.2021 Ne 4

© A.baliTypChIHOB aThIH/1aFbl
Kocranait eHipiik yHUBEpCUTETI



Masmynsi / Conep:kanue / Contents

Kipicrie / BBegenue / INtroduction .............ooooiviiiiii i, 4
Cemectp OoMBIHINIA AIEKTUBTI IoHAEpA1 6oy /Pacnipenenenue 3J1eKTUBHBIX
aucuILIaH o cemectpam /Distribution of elective courses by semester ...... 5

1 1 OKy JKbUIBIHBIH JOKTOpaHTTapblHA apHaJFaH d3JCKTUBTIK moHmep / 6
DJNeKTHBHbIC TUCHUIUIMHBI JUIi  JOKTOpaHToB 1 roma  oOydeHus/
Electivecoursesforfirst-yeardoctoralstudents



Kipicne

KpenuTTik OKbITY TEXHOJOTHICH! KE31H/Ie SJEKTHBTI MOHAEP KaTaJorbl d3ipiaeHe Ii. DIeKTUBTI
MIOHJEP KaTajlorbl OKBITYIbIH KPEAUTTIK >Kyheci OOMBbIHINIA KYpacThIPbUIAJbl. DJIEKTHBTI MOHAEP
KaTaJjorbl JKYHEIICHIeH TaHJaay OOWBIHINA IMOHJEP Ti3IMIH JKOHE OJIAPABIH KBICKA CHITATTAMACHIH
KapacTbIpaJibl.

OKy XocTapbIHbIH OapibIK TOHAEP] €Ki UKITe OipikTipinareH: 6a3ansik noHaep nukibl( bIT),
kocinTik monaep ki (KIT).

bazanbIk moHAep MUKIIBI THICTI JAaHBIHABIK OaFBITHl OOMBIHIIA ipremi OLTiMIl KaJIBITAaCTRIPYFa
OarpITTasFaH. KocinTik MOHAEP HUKIBI KOCIMTIK KbI3METTIH HAKThl CaJlachlHA KATBICTHI apHAaMBI
Oitim, OLTIK, JaFABl MEH KY3BIPETTUTIKTepAiH Ti30€CiH aHBIKTAIbI.

KOO KOMMNOHEHTIHIH TMOHAEPIH OKYMEH Karap JOKTOPaHT TOHAI OKYy VIIIH TaHJay
KOMITOHCHTIH TaHIay KEpeK.

DNeKTUBTI TOHAEPAl TaHJay OOWbIHIIA KeHec daBaizep Oepemi. OHBIMEH Oipre ITOKTOPAaHT
KOX (Keke oKy »xocnapbl) KypacThIpy YIIiH IOHJEpTe *Ka30a HICAHBIH TOJITHIPA/IbI.

BBenenune

[Tpu KpenIuTHOM TEXHOJIOTHH O0y4YeHHs pa3padaThIBAETCsl KaTaJIor AJIEKTUBHBIX AUCHUIUIHMH.
Karasor »7eKTUBHBIX IUCHMIUIMH TPEACTABISAET COOOW CHUCTEMAaTU3UPOBAHHBIM TEPEUCHD
JUCIUILTAH KOMIIOHEHTA 110 BBIOOPY U COIEPIKUT KPATKOE UX OIMUCAHUE.

Bce mucnumnmunbel yueOHOTO MmiaHa OOBEAMHEHBI B JIBa IIMKJIA: IUKI 0a30BBIX IHUCHUILIAH
(BM1), muxn npodumumpyromux aucruruiad (I1]1).

[{ukn 6a30BBIX MUCHMILIAH HANpaBiICH Ha (OpMUPOBaHHWE (YHIAMEHTAIBHBIX 3HAHUU TI0
COOTBETCTBYIOIIEMY HAMPABICHUIO MOATOTOBKU. LUK mpoduanpyrommx AUCHUILTAH ONpeaenseT
MEePEYEHb CIEUNUAIbHBIX 3HAHWI, YMEHH I, HABBIKOB U KOMIIETEHIIMI TPUMEHHUTEIBHO K KOHKPETHOM
chepe npodeccroHaTbHON ACATEIHBHOCTH.

Hapsiny ¢ u3yuenuneM AHMCHUIUIMH BY30BCKOIO KOMIIOHEHTA JOKTOPAHT JOJDKEH BHIOpATh
JUTS U3YYEeHHSI TUCIUTUIMHBI KOMIIOHEHTA 10 BBIOOPY.

KoHcynpTanuu 1o BBIOOPY DSJIEKTHUBHBIX JUCUMIUIMH JaeT 3JBaizep. Bmecte ¢ HuM
JOKTOPAHT 3arojiHseT (OopMy 3alicH Ha AUCHUIUIMHBI 715 cocTaBienus UVYII (muauBuayanpHOTO
y4eOHOro IJ1aHa).

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 00MBIHIIA JJIEKTUBTI IHAEPAi 0o.ry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaMm /

Distribution of elective courses by semester

Kpenurre | Akagemn
p caHbl / SITBIK
Kon-Bo Ke3eH/
[Tonnix aTaysl / HanmenoBanue aucruruiaabl / Course name KpeautoB/ | Axaf
Number | mepuon/
of credits | Academi
C period
KenmMoganabik 6MoMeTpUsIIbIK Kyiieci/MHOroMo1abHbIE
onomerpudeckue cucreMbl/Multimodal biometric systems
barnapnaManbiKk KaMTaMachi3 €Ty 931pJey KoHe 5 1
TecTiney/Pa3paboTka v TeCTUpOBAHUE TPOTrPAMMHOTO
obecneuenus/Development and testing of software
Mogenpaepal  MEH — aNrOpUTMAEPIl  MOTIHIAI  TallayblH
3eprrey/MccinenoBanue Mojelne W aJrOPUTMOB — aHaIM3a
tekcta/Study of models and algorithms for text analysis
Cypertep e3apa TYPJICHIIPY YUIIH aJlrOpUTMIEPAl/AATOpUTMBI 5 1
B3aMMHOM TpaHchopmaiuu nzoopaxkenuii/ Algorithms for mutual
transformation of image
MATLAB xommbroTepiiik ke3kapacsl/KommnbrorepHoe 3peHue B
cpene MATLAB/Computer vision in MATLAB
3amaHayHu 31eKTPOKOPEKTEHAIPY KYHeTepiHiH KYPbUIFbI
namybl/CoBpeMeHHas KOHIENIHS TocTpoeHwust cuctem/ The
modern concept of building a power supply systems
TeopusbIK XKoHE KOJIAaHOabI dKaCcaH Ibl UHTEIUICKTIH
acnektrepl/TeopeTnueckre U NPUKIIAIHbIE aCTIEKThI 3) 1

nuckyccrBeHHoro uHTeiwiekTa/ Theoretical and applied aspects of
artificial intelligence

CUDA xkatbinac 6argapinamanay/Ilapannensaoe
nporpammupoBanne Ha CUDA /CUDA parallel programming




1 1 KbLJ1 OKUTHIH MATUCTPAHTTAPFA APHAJIFAH JIEKTUBTIK MOH/AEP / DJIeKTUBHbIE U CIUIJIMHBI JIT MATUCTPAHTOB 1
rona ooyuenus / Elective subjects for undergraduates of 1 year of study

Konmooanowvik ouomempusanvik yncyiieci/Mnuozomooanvnvie ouomempuueckue cucmemwvt/Multimodal biometric systems

Oky maxcamul / Yueonan yenv/ Purpose

MYJIbTUMOAAIBIBl  OMOMETPHUSIBIK  TEKCepy
omictepi MeH KypalJgapblH d3ipiey JKoHE
UHIUBHUITEP/, €H aJIbIMEH, JaybICBl MEH XKY3i
OolibIHIIIAa COMKECTEeHIipy OOMBIHIIA KeTlcalabl
3epTTeyIep Kyprisy.

MIpOBEICHUE MYJIbTUIUCIUILTUHAPHBIX
UCCIICIOBAaHUI 1O pa3paboTKe METOJ0B U
CPEICTB MHOTOMOJAJIbHOW OHOMETPUUYECKOM
Bepu(HKaUU U UACHTUPUKALNHI JTAIYHOCTEH,
B [IEPBYIO OYepeb M0 TOJIOCY U JIHILY.

carrying out multidisciplinary research on the
development of methods and means of multimodal
biometric  verification and identification of
individuals, primarily by voice and face.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Hocmpexeusummepi /  Ilocmpekeusumuol/
Postrequisites
- MYJIbTUMOATB b OMOMETPUSIHBIH

MakcarTapbl, MIHAETTEpl, NPUHLHUITEP]I >KOHE
HET13r1 OaFbITTaphl TYpaJbl O1Ty;

- MYJBTUMOJAIIBIBl OMOMETPHSUIBIK KYHenepIi
KYpY 9/1icTeMeci Typabl;

- MYJBTHMO/IAJBIBI OMOMETPHSI Kypajiapbl MEH

oicTepin JAMBITYIbIH MePCTIEKTUBAIIBIK
OaFpITTapbl TypaJibl;
- oinyi KEpeK: MYJIbTUMO1aJIb bl

OMOMETPUSHBIH KEKE OJICTEepl MEH >KaJIIbI
MYJIbTUMOJAIb/I OMOMETPHSUIBIK JKYHEeIepaiH
KOPCETKIIITEP1 MEH cara KpUTEepUJIepiH TaHaay
KOHE Taljay, 3epTTeNeTiH Macenenep MeH
MIHAETTEp  Typajlbl  3aMaHayd  FBUIBIMH-
TeXHUKAIBIK  aKmapaTrThl  KOJNJaHy;  alifaH
ouTiMIepiH KYPCTBIK )obamap MEH
OiTipyIIIepAiH OUTIKTLITIK KYMBICTapbIH
OpBIHJAy  Ke€31HJAe,  COHJAAi-aKk  FbUIBIMU
3epTTeyiep OapbIChIHAA KOIIaHYy;

- MYJIbTEMOJIaJIbJIbIl OMOMETPHUSHBIH Oerii Oip

IMocae ycmemHoro
o0yyarommecsi OyayT
- 3HaTh O LeNsX, 3ajadax, NPUHLIMIAX U
OCHOBHBIX HAIpaBJICHUSIX MHOIOMOAAIBHOM
o6uomerTpuu;

-0 METO 00T U CO3/aHUS
MHOTOMO/JIaIbHBIX OMOMETPUYECKUX CUCTEM;
-0 MIEPCIIEKTUBHBIX HampaBJICHUAX
pa3BUTHS CpEICTB U METOJI0B
MHOTOMOJIaIbHON OMOMETpHH;

- yMeTb: BbIOMpaTb U  aHAJIU3UPOBATH
MOKaszaTean W KpPUTepUU KadecTBa JUid
OTIENbHBIX ~ METOJOB  MHOIOMOZAJIBHOM
ouomeTpun u MHOTOMOJIAJIbHBIX
OMOMETPHUYECKUX  CHUCTEM B IIEJIOM;
M0JIb30BaThCS COBpPEMEHHOM Hay4yHO-
TEXHUYECKON uHpopManuen o
UCCIIelyeMbIM  IIpoOjeMaM M 3ajadawm;
NPUMEHTh  TOJYy4YEHHBIE  3HaHUS  IIpH
BBIMIOJIHEHUM  KYpCOBBIX  IIPOEKTOB U
BBIITYCKHBIX KBaJU(HUKAIMOHHBIX paboT, a

3aBeplIeHHsl Kypca

TAaKXXE B XOAC HAYUYHBIX HCCHGI[OBaHHfI;

After successful
students will be

- Know about the goals, objectives, principles and
main directions of multimodal biometrics;

- on the methodology for creating multimodal
biometric systems;

- about promising directions of development of
means and methods of multimodal biometrics;

- be able to: select and analyze indicators and
quality criteria for individual methods of
multimodal biometrics and multimodal biometric
systems in general; use modern scientific and
technical information on the problems and tasks
under study; apply the knowledge gained in the
implementation of course projects and graduate
qualification works, as well as in the course of
scientific research;

- analyze and objectively evaluate quantitative
assessments of the reliability and computational
efficiency of certain methods and algorithms of
multimodal biometrics; formal formulation and
solution of the problem of constructing multimodal

completion of the course,

6




omiCTEpl MEH AITOPUTMACPIHIH CEHIMIIIITT MEH
ecenrtey TUIMAUNTIHIH CaHABIK OaranapblH
Tajjay *oHe 0ObEKTUBTI Oarasay;

- oprypii MaKcaTTapra apHaJFaH
MYJIbTHMOJAATBIBI  OMOMETPHSUIBIK KYHenepi
Kypy  MocenenepiH  GopMmampasl  Typhe
TYKBIPBIMAY JKOHE HICITY; dp TYpJIi CHITATTaFbI
CUTHAIapAbl IUQPIBIK OHILY KOHE Tajaay

Oarnmapiamanay npoIieTypaiapebl, HKEKE
TYJIFAIApABIH ~ OMOMETPUSIIBIK ~ MOJCIBICPiH
KYpy OJKOHE  COMKecTeHAlpy  MIeHIiMaepiH

KaObU1ay MpoLeaypajapbl, MYJIbTUMOJATBIBIK
OMOMeTpUsT MaceseNepiH IMIeHly YIIiH ecenTey
TEXHOJIOTUSICBIHBIH ~ MYMKIHIIKTEPIH CayaTThl
nai1ajany;

- OPTYpIl 9/iCTEp MEH aIrOpUTMIEP/l KOJJaHa
OTBIPBHIII, opTYpIIL MaKcaTTarbl
MYJIBTHMOJATBIBIK OMOMETPHUSIIBIK IKYHenepi
TaMBITY/IBI )KY3€Te achIpy.

U OOBEKTHBHO OIICHMBATH
OLICHKM HAJEXKHOCTU U
BBIYUCTUTENbHON 3(()EKTUBHOCTH TeX WIH
HHBIX METO/I0B u aJITOPUTMOB
MHOTOMOJIAIbHON OroMeTpuu; (popmanbHOi
IIOCTAHOBKM U PEILLEHUs 3aaud MOCTPOCHMUS
MHOTOMOJIAIbHBIX OMOMETPUYECKUX CUCTEM
Pa3IM4HOTO Ha3HAYCHMUS;
MPOrpaMMHUPOBAHUS  MPOIEeAyp UHHUPPOBOIA
00pa0OTKM M aHajau3a CUTHAJIOB PA3JIMYHOU
MIPUPOJIBI, npoLeayp MOCTPOEHUS
OMOMETpUYECKUX MOJIeTIeH JIMYHOCTeH U
MNPUHATHS UACHTU(DUKAIIMOHHOTO pPELIeHUs,
IPaMOTHOI'O MCIIOJIb30BaHMSI BO3MOXKHOCTEM
BBIYMCIIMTENIbHOW TEXHUKH [UJIsl  PEIICHHS
3aJ1a4 MHOTOMOJIaJIbHOW OMOMETpPHH;

- pean30BbIBAaTh pa3paboTku
MHOTOMOJIAIbHBIX OMOMETPUYECKUX CUCTEM
Pa3IMYHOIO Ha3HAYEHHs C HCIOJIb30BaHUEM
Pa3IMYHbBIX METOJIOB M AJITOPUTMOB.

- aHaJIM3UpPOBaATb
KOJINYCCTBCHHBIC

biometric  systems  for various  purposes;
programming procedures for digital processing and
analysis of signals of various nature, procedures for
constructing biometric models of individuals and
making an identification decision, competent use
of the capabilities of computing technology to
solve multimodal biometrics problems;

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

ITocmpexsusummepi / [locmpexeuszumui/ Postrequisites

JIOKTOPaHTTBIH  FBUIBIMH-3EPTTEY  KYMBICHI, | HayuHo-HccnenoBarenbekas pabora | Research work of a doctoral student, including the
OHBIH INIHJE JOKTOPJBIK JTUCCEPTALUSHBI | JIOKTOPAHTA, BKJTIOYAs BeInoHEeHHe | implementation of a doctoral dissertation
OpBIHIAY JOKTOPCKOM JIMCCEPTaIH

Kypcmuiy kvickawa mazmynot / Kpamkoe codepyncanue kypca/ Course summary

MynbTHMO1aTB I OMOMETPUSIIBIK KOHE COMIey
KYHENIepiHiH  oflicTepi MEH aJIroOpuUTMJEpiH
3epTTey. HakThl yakpIT peXHUMIHIE KypAesl
aKyCTHKaJIbIK  OpTaja  Y3HIKci3  ceilneyni
aBTOMATThl Typlle TaHy aJrOpUTMJEPIiHIH
OEpIKTITiH apTTBIPY OIICTEpiH 3epTTey >KOHE

HccnenoBanue METOIOB W aJITOPUTMOB
MHOT'OMOJAJIbHBIX OMOMETPUUYECKUX u
pEYEBBIX  CUCTEM. UccnenoBanue wu
paspaboTka METO/IOB MOBBIIICHUS
pOoOACTHOCTH AJITOPUTMOB aBTOMATHYECKOTO
pacro3HaBaHUsl CIUTHOM peyd B YCIOBUSX

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

azipaey. MysnpruMonanbasl MHTEpdetici Oap | clokHOM — aKycThdeckoi  oOcranoBku B | applications with a multimodal interface.
HUHTEPAKTUBTI KOCBIMIIIATIap/Ibl XK0baay. peKUME peasbHOTO BPEMECHH.
ITpoexTrpoBaHUEe HUHTCPAKTHBHBIX




MPUIIOKEHU I
uHTepdeiicom.

C MHOI'OMOJaJIbHBIM

Bazoaphama scemexuici / Pykosooumenw npozpammut/ Programme manager

Atanos C.K.

| Atanos C.K.

| S.K. Atanov

bazoapnamanvix kammamacors emy azipney sncone mecminey/Pazpabomka u mecmupoganue npozpammnozo ovecneuenus/Development and

testing of software

OKy maxcamul / Yueonan uenv/ Purpose

OPTaNbIKTAHABIPBUIFAH ~ JKOHE  TapaTbUIFaH
KOMITBIOTEPJIIK ~ Oackapy  JkoHe  Oackapy
Kyienepi YLIiH YHBIMIACTHIPYIIBLIBIK,
TEXHUKAJIBIK JKOHE OarapiiamMalbIK
KaMTaMachI31aHAbIPYIbI K0o0ajay xKoHe d3ipiey
TOCUIIEpIMEH  TAHBICTBIPY,  TEXHOJOTHSIIBIK
nporecTep MeH  OOBeKTLIepAl  MOJENbJey
MOCEJIeNIepiH  TYKBIPBIMAAY  JKOHE  IIemry,
opTypIi KOHIBIPFBLITAPIBIH KYMBICHIH
MOJICJIBJICUTIH KOMIBIOTEPIIK Oaraapiamanap
Kacay, aBTOMATTaHJBIPY xKyhenepi,
TEXHUKAJIBIK Kypaiapra KbI3MET KOPCETY.

03HAKOMUTH C HI0JIX0/IaMHU K
[IPOEKTUPOBAHUIO u pa3paboTke
OpraHu3aIMOHHOTO, TEXHUYECKOTO u
MIPOTPAMMHOTO obecrnieueHus
[EHTPAJIM30BAaHHBIX W PaClpelIeIICHHBIX
KOMIIBIOTEPHBIX ~ CHCTEM  KOHTPOJS U
yTIpaBJIeHUs, MMOCTAaHOBKA M pELIeHHE 3a7ay
MO/JICITUPOBAHUS TEXHOJIOTUIECKUX
IpOIECCOB M OOBEKTOB,  pa3paboTka
KOMITBIOTEPHBIX IPOTPaMM-CHMYJISITOPOB
paboThI pa3IUYHbIX arperaros,
CONIPOBOKICHUE CHUCTEM AaBTOMAaTH3allWH,

O6CJ'Iy>I(I/IBaHI/Ie TCXHUYICCKUX CPCACTB.

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.

Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

Okbimy
Hocmpexkeusummepi /  Ilocmpekeuzumol/
Postrequisites
- Kasipri gamMy TEHJEHUUSICHIH Olremi -

KOMIIBIOTEPIIEP/Ii aBTOMATTAHIBIPY MEH OacKapy
KYHeJepiH TEXHOJOTUS MEH TEeXHOJIOTHSHBIH

OapIbIK cananapbliHa, aTamn aliTKaHga
OHEPKOCINTIK  OHIpIC, Kojik, OailmaHbIc,
KOMMYHAJIBIK KbI3METTEP, HHEPreThKa KoHE
T.0. €HT13Y;

- KOJJIaHBICTaFrbl OHIIPICTI ABTOMATTAHIBIPY
JKOHE aKIMapaTThIK TEXHOJIOTHsIAp HETI31HJIe

IMocae ycmemHoro
o0yuarmuecs OyayT
- 3HAET COBPEMEHHYIO TCHACHITUIO Pa3BUTHS —
BHEJPEHUE KOMITBIOTEPHBIX CUCTEM
ABTOMATUKU U YIIPABJIICHHA BO BCEX OTPACIIAX
TEXHUKM W  TEXHOJOTUH, a  HMEHHO
MIPOMBIIIIJICHHOTO TTPOU3BOJICTBA, TPAHCIIOPTA,
CBSI3H, KOMMYHAJILHOTO XO03sCTBA,
SHEPreTHKU U JIp.;

pemact 3aa4u aBTOMAaTHU3alnuu
JICICTBYIOIIETO TPOM3BOJACTBA U CO3JaHHE

3aBeplIeHUs] Kypca

After successful
students will be

- knows the current development trend - the
introduction of computer systems of automation
and control in all branches of technology and
technology, namely industrial  production,
transport, communications, utilities, energy, etc .;

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

completion of the course,
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KaHa  aBTOMATTaHABIPY  KyHenepiH  Kypy
MOCEJIeTIEPiH I/, KO0AIBIK KyKaTTaMaHbIH
KacalyblH OaKbLIay;

- AQBTOMATTAHJBIPY OOBEKTIJIEPiH aHBIKTAY YILIiH
TEXHOJIOTUSUIBIK ~MIPOLIECTEP/l, KOMIIBIOTEPIIIK
MHTETPALUSUIAHFaH TEXHOJOTHSUIBIK TPOILECTEP
MEH  eHmipictepai  Oackapy  KyHenepiH
TaJIaliel, aBTOMATTHI OacKapy IKyHeIepiHiH
ecenrTeynepin KYprizy; TEXHOJIOTHSIIBIK
MPOLIECTI HEMece OHIPICTI OHTAWIBl Oackapy
MOCEJIECIH  TYKBIPbIMJAAY,  OHTAlIaHIBIPY
KPUTEPUIiH  TaHIay; AaBTOMATTaHABIPHUIFaH
TEXHOJIOTHSIBIK MIpOLeCTeP/l, Oackapy
KYHeIepiH UMUTALUsIIAY;,

- Kazipri  3aMaHfbl  JJEKTPOHABl  JKOHE
MUKPOIIPOIIECCOPIIBIK ~ 0acKapy dSJEeMEHTTEpiH
KOJJIaHa OTBIPBIN CTaHAAPTTHl IMIEHIIMAEpTe
HETi37IeJiITeH  TEXHOJIOTUSUIBIK ~ IMpOLecTepl
aBTOMATTaHABIPY JKYHEJepiH Kypy, EHrI3Yy,
KOH(Urypanusiay >koHe Kojaay Ke3iHje.

HOBBIX CHCTEM aBTOMAaTu3aluu Ha Oase
MHGOPMALMOHHBIX TEXHOJIOTUH.
OCYLIECTBIIATh KOHTPOJIb 3a pa3padOTKOM
IIPOEKTHOMN JTOKYMEHTAIINH;

- aHaNW3UPYET CYIIECTBYIOIINE CHUCTEMBI
yIPaBICHUS TEXHOJOTHYECKUMH
Iporeccamu, KOMITBIOTEPHO-
WHTETPUPOBAHHBIX TEXHOJIOTHYECKUX
MPOLIECCOB W TPOU3BOJACTB, IPOBOIWTH
UICHTH(PUKAIUIO OOBEKTOB aBTOMATH3AIIHH,
IIPOBOMTH PacueThl aBTOMATHYCCKUX CHCTEM
perynupoBanus;  (GopMyaupoBaTh  3amaqy

ONTUMAJILHOTO yIpaBICHUS
TE€XHOJOTHYECKUM IIPOLIECCOM WIN
IIPOU3BOJICTBOM, BBIOPATh KpUTEpHii
ONITUMU3ALINY; MOJIETTUPOBATh
aBTOMaTH3UPOBaHHbIE TE€XHOJIOTUYECKHE

MIPOLIECCHI, CUCTEMBI YIIPaBJICHHUS;

- B CO3/1aHUHU, BHEAPEHUHU, HACTPOUKE H
0o0CTyXMBaHUM  CUCTEM  aBTOMAaTHU3AIUU
TEXHOJOTMYECKUX IIPOLIECCOB HA OCHOBE
TUNOBBIX ~ PELIEHUH C  HCIOIb30BaHHEM
COBPEMEHHBIX JIEKTPOHHBIX "
MHUKPONPOIIECCOPHBIX CPEJICTB YIPABICHHUS.

- analyzes the existing control systems of
technological ~ processes,  computer-integrated
technological processes and industries, to identify
the objects of automation; carry out calculations of
automatic control systems; formulate the problem
of optimal control of a technological process or
production, choose an optimization criterion;
simulate automated technological processes,
control systems;

- in the creation, implementation, configuration and
maintenance  of  automation  systems  for
technological processes based on standard
solutions  using  modern  electronic  and
microprocessor controls.

Ilocmpexsusummepi / [locmpexeuszumut/ Postrequisites

JIOKTOpaHTTBIH ~ FBUIBIMU-3€PTTEY  KYMBICHI,
OHBIH INNHJAE JOKTOPJBIK JHCCEPTALUSHbBI
OpBIHAAY

Hayuno-uccnenoBarenbckas pabota
JOKTOPaHTa, BKJIIOYAst BBITIOJIHEHHE
JIOKTOPCKOM IHCcepTalnn

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

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

barnapnamanbik jkacakTaMaHBIH OMIPIIIK ITAKIII.
barmapnamanelk KamTamachl3 €Ty KyheciHe

’KuzHeHHbIi LUK MPOrPAMMHOI0
oOecrieyeHus. BrisiBieHune TpeOoBaHUN K

The life cycle of software. Identifying the
requirements for the software system. Working




KOMBUIATBIH TaJlAlTap/abl aHBIKTAy. Tarchipbic
OepymriMeH KYMBIC. barnapnamanbik
KacaKTaMaHbl jkoOamay ojiCTeMeciHe IIOoIy.
barnapnamanblk KaMTamachl3 €Ty JKYHeciHiH

00BEKTITE OarbITTAIFaH JTU3aiHBbI.
barmapnamanelk kacakTama koOanmapel MeEH
OHIMIEpiHE (CALS) TEXHOJIOTHSIAPIbI
aKIapaTThIK KoJJIay KypaJIIapebl.

barnmapnamanbik jkacakTaMaHbl TEKCEPY KOHE
xkeHJey. barmapiamalblk jkacakTama camnachlH
Oaranay. barmapiamanblk eHIMIEpIl €HTI3Y
KOHE KOJIIay.

MPOrpaMMHOM CHUCTEME. Pabota c
3aKa3YMKOM. O0630p METOJ10JIOTUH
MIPOEKTUPOBAHUS NPOrPAMMHBIX MHPOILYKTOB.
OOBEKTHO-OPHEHTUPOBAHHOE
[IPOEKTUPOBAHUE IPOTPAMMHON  CUCTEMBI.
CpenctBa  MHGOPMAIMOHHON  MOIICPIKKH
MporpaMMHBIX MpoekToB U m3aenuii (CALS)
TexHosornii. TectmpoBanue U OTIAgKA
nporpaMMHbIx cucteM. Ouenka kauectsa [10.
BHenpenue u conpoBok/ieHHE POrPaMMHBIX
MPOJYKTOB.

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.

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

Atanos C.K.

| Atanos C.K.

| S.K. Atanov

Mooenvoepoi men anzopummoepoi maminoi manoayvin 3epmmey/Hccnedosanue mooenei u ancopummos ananusa mexkcma/Study of models and

algorithms for text analysis

OKy makcamul / Yueonasa yenv/ Purpose

KYPBUIBIMIBIK MOTIHAI TaOUFU TiJ/I€ OHIEYre KaThICThHI
OlpkaTap KOJgaHOAJIbI €CeNnTepMEeH, COHJal-aK OChI
MaTEMAaTHUKAJIBIK
o/lICTEPIMEH KOHE KOMIIBIOTEPIIK aJlrOPUTMIEPMEH

ecenTepAl  IWeImyaiH  3aMaHayu

61im Oepy.

COBpPCMCHHBIMHA
METOJaMHU n

TCKCTa Ha €CTCCTBCHHOM A3BIKC, 4 TaKXKC

MAaTEMAaTH4YCCKUMU
KOMIIBIOTCPHBIMU

AJITOPUTMAMHU U PCIICHUA 3TUX 3a/1a4.

obecrieuenre  3HaHusMH ¢ psoM | providing knowledge with a number of applied
NPUKIAJAHBIX  3a1a4, cBs3aHHBIX  C | problems related to the processing of
00paboTKoi HEeCTPYKTypupoBaHHOTO | Unstructured text in natural language, as well as

modern mathematical methods and computer
algorithms for solving these problems.

Oxvtmy namuoiceci / Pezynomameut 00yuenusn / Learning outcomes

Kypcersl ¢oTTi asgKkTaraHHaH Kellin OltiManymbuiap

- KYPBUIBIMIBIK MOTIHAEPAI TaOWFU TUIIE OHACYIIH
HEri3ri  epeKmIeNiKTepl  KOHE  JIMHTBUCTUKAIBIK
TEXHOJIOTHSIIAp  CTETiHIH  OapyblK  JeHTeiiepinae
oNlapIbl Tajujay MPUHIUNTEPi, HEri3ri MaTeMaTUKaJbIK
MOJCNbJICp JKOHE TaOWFW TIIACTI MOTIHAI Taujay
aNrOpUTMEPI;

- KOJIAaHBICTAFbI OMICTEP/Il, MOJEIBACP/Il JKOHE KOATAYy

ITocse ycnemiHOro 3aBepuieHus Kypca
odyuaromuecs OyayT
- OCHOBHBIE OCOOEHHOCTH 00pabOTKH

HECTPYKTYpUPOBAHHBIX  TEKCTOB  Ha
€CTECTBEHHOM SI3bIK M NPUHLHUIBI HX
aHaJM3a Ha BCEX YPOBHAX  CTEKa

JIMHIT'BUCTHUYCCKHUX TCXHOHOFHﬁ, OCHOBHBEIC
MAaTEMATUYCCKHUE MOJCIN W aJIIrOPUTMOB

After successful completion of the course,
students will be

- the main features of processing unstructured
texts in natural language and the principles of
their analysis at all levels of the stack of
linguistic technologies, basic mathematical
models and algorithms for analyzing text in
natural language;
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KYHeNepIiHaeri MOTIHAI TYPJCHIIPY alrOpUTMACPIiH
3epTTEYIl KYPrizy;

- 3aMaHayM TUIIIK PECypCTapMEH JKYMBIC iICTEy
JaFbIIAPEIH MEJICHY, MaKCcaThl KiTalmxXxaHaHbl KOJIJaHa
OTBIPBIN Oarmapiamainap Kypy, OHbIH MakKcaThl TaOWFU
TIJIe MOTIH/I TalAay MOCeIeNIepiH ey

aybI3Ila COUJICY/Il YChIHYFa apHAJIFaH COMIICY CUTHAJIBIH
Tanmay — OKYWelepiHIeri  YCHIHBUIFAH  QJICTEPIiH
TUIMIUTITIH OaranayFa Ky3bIpeTTi 6omy.

JUIsL aHalli3a TEeKCTa Ha EeCTECTBEHHOM
A3BIKE;

-IIPOBOJIUTH UCCJIEJIOBaHHE
CYLIECTBYIOIIUX METOJIOB, MOJEIEH U
QITOPUTMOB TMpPeoOpa3oBaHMsl TEKCTa B
CUCTEMAX KOAMPOBAHUS;

- BJaAeTh HaBbIKAMH  PabOTHI ¢
COBPEMEHHBIMU JUHTBUCTUICCKUMU
pecypcamu,  CO3[aHUSl IpOrpaMM ¢
HCII0JIb30BaHUEM COBPEMEHHBIX
OMOIMOTEK, LETBI0 KOTOPBIX SIBISETCS
pellieHue 3ajad  aHalM3a TEKCTOB Ha
€CTECTBEHHOM SI3bIKE

ObITh ~ KOMIIETEHTHBIMM B  OIICHKE
3¢ (HEeKTUBHOCTH MPEATOKEHHBIX METO/I0B
B CHUCTEMax aHajJHh3a pPEuYEBbIX CUTHAJIOB
JUIsl IPEICTABIICHUS] YCTHOU PEUHN.

-conduct a study of existing methods, models and
algorithms for transforming text in coding
systems;

- possess the skills of working with modern
linguistic resources, creating programs using
modern libraries, the purpose of which is to solve
problems of text analysis in natural language

be competent in assessing the effectiveness of the
proposed methods in speech signal analysis
systems for the presentation of oral speech.

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

Komnbrotepras mopdonorus. S3bikoBas

Computer morphology. Language model,

. o MoJenb, Ienb MapkoBa, n-rpammbl. | Markov chain, n-grams. Marking up parts of
Kommerotepnik mopdonorus. Tinaik monensb, MapkoB . . . ?
. . . .| Pasmetka wacteit peunm ¢ momoisio | Speech using hidden Markov chains. Computer
Ti30eri, n-rpaMMm. MapKOBTbIH JKacbIpblH Ti30€riH . ) . i )
N . . . . CKPBITBIX MapKoBCKHX neneit. | syntax: classical approaches. Classic syntax:
naiganaHsIIl, ceiiney OeMiKTepiH oenriney. . o L
. . KomnbrorepHsiii cunrakcuc: | statistical approaches. Computer semantics:
KoMmproTepiik CHHTAKCUC: KIIACCUKAIBIK TACUIIEP. . . .
. Kinaccndyeckne moaxonsl. Kimaccumueckuit | classical — approaches. Computer  semantics:
Krnaccukanblk CHHTaKCHUC: CTaTHCTUKANBIK TICLIAEP. NP .
X i CHHTaKCHC: cratucTuuyeckue mnoxxonsl. | distribution models of semantics.
KommproTepmik cemMaHTHKA: KIACCHKAJIBIK TOCUIIEP.
. Komnberorepnas CEMaHTHKA:
KoMmmbroTepimik ceMaHTHKA: CEMaHTHUKAHBIH Tapaiy
MozIeTbIep KJlaccuueckue mnoaxoasl. KommbroTepHas
' CEMaHTHKa: JUCTPUOYTHUBHBIC MOJICTH
CEMaHTHKH.
IMocmpexeusummepi / [locmpexeusumet/ Postrequisites
JIOKTOpPaHTTHIH  FBUIBIMH-3€PTTEY KYMBICHI, OHBIH | HayuHo-uccnenoBaTensckas pabota | Research work of a doctoral student, including
IIIHIC JOKTOPJIBIK JUCCEPTAIUSHBI OPBIHIAY JOKTOpaHTa,  BKmoyas  BeimoaHenwue | the implementation of a doctoral dissertation

JIOKTOPCKOM IuccepTaluu

bazoaprama scemexwici / Pykoeooumens npocpammel/ Programme manager
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| Tacranos M.I'.

\ TacranoB M.I'.

| Tastanov M.G.

transformation of image

Cypemmep o03apa mypaenoipy yuwin anizopummoepoi/Anzopummot e3aumHnoil mpauncgopmayuu uzoopaxcenuit/Algorithms for mutual

OKy maxcamul / Yueonas yenv/ Purpose

OallUTaHBICTRIPBUTFAH JKYI KECKIHIEpAl e3apa
TYPACHAIPY ONiCTEpi MEH alrOPUTMJCpiHE
OKBITY, KpPOCC-MOJQJIbJbI MYJIbTHMEIHSITBIK
i3ney (CMMR) TEXHOJIOTHSITAPBIHBIH
MYMKIHJIKTEPIiH apTThIPY.

o0ydeHHe MeTo/JaM M alTOpPUTMaM B3aMMHOU
TparcopMaIiK CBSI3aHHBIX Tap U300pakeHU!
JUI PACHIMPEHHUST BO3MOXKHOCTEH TEXHOJIOTHI
KpPOCC-MOJIAJTbHOTO MYJIBTHMEIUHHOTO MOUCKA

(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.

Oxbimy namuorceci / Pesynomamut 00yuenusn /Learnin

outcomes

Kypcrsi CITTI Keilin
OimiManymbLIap

- mapauienb Oarmapiamanay HpUHIUNTEPI,
COHBIMEH KaTap MapajuleIu3M MOJEINbIepi,
MOJTIMETTEP anmMacy AKOHE OCBbI
MIPOLIECCOPIAPAbIH  IPTYPIl apXUTEKTYpabIK
HIeKTeYJepl Typabl OLTIM;

- OeTTiH CypeTTepiH TpaHCPOpMaLUsIAY KOHE
ONApABIH  TONYJSIIHUACHIHBIH —~ TeHEPAIHSCHI
OOlBbIHIIA HKCHEPUMEHTTEp IKYprizy, Oy
KECKIH/I1 e3repTry ITOPUTMAEPIHIH
OpPKaNCBICBIHBIH €PEKILIENIKTEePIH allabl;

- JIaFABLTAP BT urepy: e3apa
OaliTaHBICTBIPBIIFAH KECKIH OJKYITaphbl YIIiH
aybICy MOJENbICPIH KYpy, ONapisl JIEpeKTep
0a3achlHIa JKOHE OJaH THIC JKepiepie e3apa

asiIKTaraHHaH

Tpanchopmanusiay, COHTai-aK
KOJITAHBICTAFbl  JIEPEKTEP  KUBIHTHIFBIHBIH
PENpPEe3eHTATUBTUIINH apTThIPy MakcaTbIHIa
NOMYSHUIIAPIBI KYPY;

- KY3BIPETTi: OpTYpJi (PU3UKAIBIK CHIIATTaFbI
KECKIHJEPJCH TYJIFaHbl TaHY/AbIH CEHIMIUIITiH
apTTHIPY, COHBIMEH KaTap KpOCC-MOJANIBIbI

Ilocne ycmemHoro 3aBepuieHHsi Kypca
oOyuamomuecsi OyayT
-IIPUHIIUIIBI napajujaicibHOIo

MpOrpaMMHUPOBaHUS, a  TakKxke  MOJAeIH
napajieIu3mMa, OOMEH JaHHBIMM W 3HAHUS

pPa3IMYHBIX  ApPXUTEKTYPHBIX  OrpaHUYECHUU
ATUX MPOIECCOPOB;

-IPOBOJIUTH 9KCIIEPUMEHTHI 1o
TpaHcopMmal  W300paxeHu  Jaun U
reHepaluy uX MOMyISALUUN, KOTOPhIe TO3BOJIST
BBEISIBUTDH 0CO0EHHOCTH KaXX0Tr0 u3

ITOPUTMOB NPeoOpa3oBaHUs N300paKEeHHI;
-BJaJ€Th HaBBIKAMHU: TIOCTPOEHUS MOJENen
nepexojia Al CBS3aHHBIX Map M300pakKeHUH,
UX B3aMMHYIO TpaHC(OpMAIUIO B paMKax 0a3bl
U 3a ee MpeAelaMu, a TaKKe TI'€Hepaluio

HOHy.TI}II_II/Iﬁ C CIJIBIO IOBBIIICHUA

PCIPE3CHTAaTUBHOCTH CYHICCTBYIOIIUX Ha60p013

JIAHHBIX
-OBITh KOMIICTEHTHBIMHU: B TMPUMCHEHHH
QITOPUTMOB ISl  TIOBBIIICHUSI HAACKHOCTH

After successful
students will be

- principles of parallel programming, as well as
parallelism models, data exchange and knowledge
of wvarious architectural constraints of these
processors;

- conduct experiments on the transformation of
images of faces and the generation of their
populations, which will reveal the features of each
of the image transformation algorithms;

- have the skills: building transition models for
related pairs of images, their mutual transformation
within the database and beyond, as well as
generation of populations in order to increase the
representativeness of existing datasets;

-be competent: in the application of algorithms to
improve the reliability of face recognition from
images of various physical nature, as well as to
solve a wide range of other problems of cross-
modal multimedia search.

completion of the course,
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MYJIbTUMEIUSITBIK 131ey iy Oacka na
MOCEJICTIEpIH IIeNly aNTOPUTMIEPIH KOJJIaHy
Ke3iHze.

pacrio3HaBaHMs  JIMI 1O  H300pakeHUsIM
Pa3NUYHON (PU3UUECKON MPUPOIBI, @ TAKKE JUIS
pelIeHus] IIMPOKOro CHEKTpa IPYrHx 3anad
KPOCC-MOJAJIbHOTO MYJIbTUMEAUINHOIO IIOUCKA.

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepaycanue kypca / Course summary

TpancdopmanusimayneiH  Herisri  anroputwmi. | ba3zoBbrit QITOPUTM tpancdopmarmu. | Basic transformation algorithm. Transformations
Ozapa  Tpanchopmanusiaslk — Matpuuanap | [IpeobpazoBanus u3obpaxkenuii B cBs3anubix | Of images in linked pairs based on mutual
Heri3inae OalyIaHBICTHIPBUIFAH OKYNTapJarbl | Tapax Ha  OCHOBE  MaTpull  B3auMHoii | transformation matrices. Generation of image
KecKiHaepai  TypiaeHmipy. IlomynsiusiHbIH | TpaHchopManuu. [enepanus momyssinuii | populations. Two-dimensional image
TOTTYJISITUSICHI. Exi  emmemai  KeckiH | H300paKeHUH. JIByMepHBIiA meron | transformation method.
TYPACHAIPY SiCi. TpaHchopMaIuu U300pKECHUN.
Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

JIOKTOPAaHTTBIH FBUIBIMU-3EPTTEY JKYMBICHI, | HaydHO-HCCIeI0BaTeIbCKAs pabora | Research work of a doctoral student, including the
OHBIH IIIHJEC JOKTOPJBIK JUCCEPTALUSHBI | TOKTOPAHTA, BKJTFOYAsT BeInoIHEHUE | implementation of a doctoral dissertation
OpBIHIAY JIOKTOPCKOM JTCCepTaluu

Bazoaprama scemexuici / Pykosooumens npozpammet | Programme manager
Aranos C.K. | Atanos C.K. S.K. Atanov

MATLAB komnsromepiik ke3kapacol/Komnvtomepnoe 3penue 6 cpede MATLAB/Computer vision in MATLAB

Oky maxcamul / Yueonasn yenwv/ Purpose

KECKIHJIep MEH OeifHenepaeri oObeKTiIep MeH
OKUFanapbpl aHBIKTAy, OAaKbLIAy JKOHE XKIKTEY
TEXHOJIOTHSUTAPBIH 3EPTTEY.

W3y4eHUE TEXHOJOTHUH [UJIsi OOHapyXKeHus,
CICKEHHS W KiacCH(pUKAIMU OOBEKTOB U
COOBITHI HA N300PAKEHUSIX U BUJIEO.

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

Oxbvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypersl CITTi asgKTaFaHHAH KeiH
OlmiMasymbLiap:

- Computer Vision System Kypangap >KHHaFbl
(KOMIIBIOTEPIIIK KOpy KyHenepiH xobamayra
apHaJIFaH Kypaimap KUBIHTBIFHI),
ATOPUTMIEP MEH KOMIBIOTEPIIIK KOpy >KoHe
OcitHEeH1 eHIey IKYHWeNIepiH IaMbITy MeEH
UMUTALUSIAY KYpalaaphl.

-cyperrepai SURF oxici apkpuiel Tany. Buosa-

IMocae ycnemHoro
o0yuamommecs Oyayr:
- Computer Vision System Toolbox (matop

3aBepuIeHUs Kypca

CPEACTB Ul INIPOCKTUPOBAHUSA  CUCTEM
KOMIIBIOTEPHOTO ~ 3pEHMsI), aJTOPUTMBI U
UHCTPYMEHTHI JUIs pa3paboTku u
MOJECIIUPOBAHUA  CHUCTEM  KOMIIBIOTEPHOIO

3peHust 1 00pabOTKH BHUJICO.
-pacrio3HaBaTh 00BEKTHI ¢ momomblo SURF

After successful
students will be:

- Computer Vision System Toolbox (a set of tools
for the design of computer vision systems),
algorithms and tools for the development and
simulation of computer vision and video processing
systems.

-recognize objects using the SURF method.
Recognize faces and full-length people using Viola-

completion of the course,
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Jlxkonc xoHe HOG omictepiH  KojjgaHa
OTBIPBIT, OCT-OJMETTI KOHE TOJBIK METPAKIbI
aJlaMJ1ap Il TAHBIHBI3.

- KosranatelH = OOBEKTIHIH  OpHAIACYbIH
Oomxay YIIiH Kalman Cy3riciH
a1 IaHbIHbI3.

- bip yakeiTTa OipHemie OOBEKTiIEPII

KaJarauay/ibl ’KYy3€ere acelpy;
- JaFapUIapAbl  wrepy: OeliHe  Qaitmmapabl
SHT13y / HIBIFapYy, oeitHexxazbanap,
rpadukaneik  OcitHenep xoHe MATLAB
OpTachIHJa OpHAIACY;

- Ky3biperti Oomy: MATLAB xyifecinin
00BeKTIIepi MeH (YHKIMSIIAphl, COHIAN-aK
Simulink OGmokTapsl TypiHIEe MoIiMETTEpPMEH
AKYMBIC iCTEY.

MeTona. Pacmo3HaBaTh JHIla W JIIOOEH B
noJHbIN poct Meronamu Viola—Jones u HOG.

- MHUcnonwzoBare ¢unetp Kanmana s
MpeACKa3aHusi  TMOJIOKEHUS  JIBHXKYIIETOCS
00BeKTa.

- Peann30BbIBaTH ClIEXKEHUE 338 HECKOJIBKUMH
00BEKTaMu OJTHOBPEMEHHO;

-BJIaJICTb HAaBBbIKAMU. BBOI[a/BBIBOIIa BHUACO-

¢daiinoB, OTOOpaKEHHS] BHUIEO, TMOCTPOCHUS

rpaduku 1 KOMIIOHOBKH B cpene MATLAB;
-OBITh KOMIICTEHTHBIMH: B PabOTe ¢ JaHHBIMU
B BUJIE CUCTEMHBIX O00BEKTOB u
¢yukuuit MATLAB, a TaKXKe
o10xoB Simulink.

Jones and HOG methods.

- Use Kalman filter to predict the position of a
moving object.

- Implement tracking of several objects at the same
time;

- master the skills: input / output of video files,
video display, graphics and layout in the MATLAB
environment;

-be competent: in working with data in the form of
MATLAB system objects and functions, as well as
Simulink blocks.

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

Keckingepai kansintacTelpy. Kamepa »xoHe
OHBIH HEri3ri cumarramanapel. Matlab-ta
CaHIBIK Keckinmi ewnaey. Keckinmepni cy3y
XoHe kakcapTy. CaHIBIK KEeCKiHIEp camachlH
Oaranmay. TycTi KeckiHAEpAIH TyCl JKOHe
eHzenyl. Exinik keckinaepai tangay. bipinmi
TYKBIppIMIaMa  OOBEKTIHI TaHy  Typabl.
ABTOMATTBl TaHy >YHENepiHiH aJrOpUTMIIK
KOHE MaTeMaTHKAJIBIK MPUHIIUIITEPI.

®opmupoBanue uzoOpaxenuil. Kamepa u ee

OCHOBHBIE  XapaKTEPUCTHUKHU. OobpaboTka
nuppoBbIx H300pakeHuid B cpeae Matlab.
QunpTpanst W yaydlIieHHe W300paKeCHHM.
Onenka kayecTBa IM(PPOBBIX H300pakeHUM.
IIBer u 00paboTKa IBETHBIX H300paAKEHUH.
Ananu3 OuHapHbIX u300paxeHuil. IlepBoe

IIOHATHEC 0 pacro3HaBaHUH 00BEKTOB.

AJ'IFOpI/ITMI/I‘{eCKI/Ie n MAaTEMaTH4CCKUC

IMPUHIUIIBI CHUCTEM aBTOMaTHU4YCCKOI'O

pacCrio3HaBaHUsl.

Formation of images. Camera and its main
characteristics. Digital image processing in Matlab.
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 / Ilocmpexeuzumot/ Postrequisites

JIOKTOPAHTTBIH  FBUIBIMU-3EPTTEY KYMBICHI,

HayuHo-uccnenoBarenbckas

pabora | Research work of a doctoral student, including the
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http://matlab.ru/products/simulink

OHBIH IINHAC JOKTOPJBIK JUCCEPTAIMSHBI | JOKTOPAHTa, BKJIFOYAs Beimosinenue | implementation of a doctoral dissertation
OpBIHIAY JIOKTOPCKOM JTUCCepTaliu

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager
MycaumoBa A.3. | MycaumoBa A.3.

3amanayu r3nekmpoxopekmenoipy sncyiienepiniyy Kypulazol oamyvl/Cospemennan konyenyusa nocmpoenusn cucmem/The modern concept of

building a power supply systems

OKy maxcamul / Yueonan yenv/ Purpose

aKMapaTThIK JKyHelepai JaMBITy TOCUIAepiMEH,
aKIaparThIK KyHeHi JAMBITY1aF bl
TY>KBIPBIMIAMAITBIK MO/JICITbJICH KYHEHIH
Kacalplll ~ KaTKaH  CUMATTamachlHa  OTY
KYHECIMEH, JKOHOMHKAIIBIK JKOHE OW3HECKe
KOJIJIaHBUIAThIH aKNapaTThIK JKyHenepi AaMbITy
ozicTeMeciMeH TAaHBICTBIpPY - OaFmapilaHFaH
aKIapaTThIK Kyiienep, OargapiaManbiK
YKacaKTaMaHBIH UKEM/JI1 dJ[ICTEMENIEPIH KOJAaHy,
TajanTapabl Oackapy MIPOLIECiHIH
TYKBIpBIMAAManapbl, aKnapaTThIK  Kyilenep
YIIIH UHTepdeiicTepal, COHBIH 1IIIHAE coilney i
JaMBITy Heri37epi.

O3HAKOMHUTb C MOAXOAAMHU K pa3paboTke
HMH(pOPMAaLMOHHBIX CHCTEM,
MIOCJIEI0BATEIBHOCTHIO nepexosa oT
KOHIIENITyaJbHOM MOJENU MpH pa3paboTKe
MH(POPMAIIMOHHON CHUCTEMBI K JIETAIBHOMY
ONHCaHUIO  pa3pabaTbIBa€MOl  CHUCTEMBI,
METOJ10JIOTHEN pa3paboTku
MH(POPMAIIMOHHBIX CHUCTEM B NPUIOKEHUHU K
SKOHOMMYECKUM u OusHec -
OPUEHTHUPOBAHHBIM UH(POPMALMOHHBIM
cucTeMam, UCIOJIb30BAHUU rHOKUX
METOJIOJIOTUH  pa3pabOTKU  MPOrpaMMHOTO
obecrieyeHus, MOHATUSAMU nporecca
yhpaBieHuss  TpeOOBaHUSMH,  OCHOBAMH
pa3paboTku uHTEepQeiicoB, B TOM YHCIE
peueBBIX, IUIT 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.

Oxvimy naomuoiceci / Pezyiomamet 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFaHHaH keiiin | [Tocsie ycmemHoro 3aBepmieHusi Kypcea | After successful completion of the course,
olsniMmasymbLIap o0yuarommecst OyayT students will be
- aKmaparThlK JKyienep Heri3aepi; >KyHeHIH | -OCHOBBI UHGOPMAIIMOHHBIX cucrem; | basics of information systems; formal systems
(dbopManbab MOJIETIBACPI; aKmapatThlK | GopManbHbie Momenu  cucteM; Mojenu | models; models of subject areas of information
Kyhenepaiy MIOHIK OarbpITTapbIHBIH | IPEIMETHBIX OOsiacTelt  MHGPOPMAIMOHHBIX | Systems;
MOJIETBACPI; CHUCTEM,; -methods of analysis and synthesis of information
-aKMmaparThlK ~ OKYHelepai  Tanjay — JKOHE | -METOJIbI aHAIM3a u cuHTe3a | Systems; business process models;
CUHTE3/CY omicrepi; OusHec-TpoIecTiH | HHPOPMAIMOHHBIX CHCTEM; Mojenu OusHec- | -Object-oriented approach; analysis of information
MOJICJIbIEPI; TPOIIECCOB; systems structures; systems integration
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-00BEKTUTIK-0aFqapianFal  TACUT, aKMapaTThIK
KyHenep KYpBUIBIMBIH — Tayjay; Kydenepni
OIpiKTIpy MEXaHU3MEPI;

-IOHJIIK  OAFBITTApABIH MOJENBICPIH J31pIey,
KOMIIOHEHTTEp  MEH  JKaJIlbl  aKIapaTThIK
KyHenepIin curarramanapsl OolbIHIIA
3epTTeysiep KYpridy, axkmapaTThIK KyHenepul
xobaay oicTepi MEH KypallJapblH TOKipuOee
KOJIJaHy, aKMapaTThlK >KyHenep K00achIHBIH
camaceklH Oaranay, >KOOANbIK KYKaTTaMaHbBIH
’KacalyblH Oakpuiay;

- JNaFapUIapAbpl UTepy: aKmapaTThIK KyHemepni
Tanjay, aKnapaTThIK KyHenepaiH
MaTEMaTUKAJIbIK MOJIENBAEPIH KYpy, HUKEeMIl
Oarzapiamanay TEXHOJIOTHSUIAPbl TYPFBICBIHAH
TajanTapAblH EpeKIIENIKTEPIH KaJbIITaCThIPy
’KOHE OpBIH/AY;

- Ky3bIpeTTi Ooisly: akmaparThlK KyHenepal
Tangay MEH CHHTE3NEYIl YHBIMIACTHIPY MKOHE
KYprizy.

-00bEKTHO-OPUCHTUPOBAHHBIN TIOJIXOJI;
aHaJN3 CTPYKTYP MH(OPMAIIMOHHBIX CHCTEM;
MEXaHU3MbI HHTETPAIIUN CUCTEM;

-pa3pabarbIBaTh MO/IeJIH MPEAMETHBIX
olacTeid, IPOBOJTUTH UCCIICIOBAHHS
XapaKTePUCTHK KOMIIOHCHTOB u
WHPOPMAIIMOHHBIX ~ CUCTEM B IIEJIOM,
MNPHUMCHATH HA MPAKTUKEC MCTOABI U CPCACTBA
MPOSKTUPOBAHUSI WH(POPMAIIMOHHBIX CHUCTEM,

OLICHUBATh KadyeCTBO IMPOCKTA
MHQOPMAIIMOHHBIX ~ CHCTEM, OCYILECTBIATh
KOHTpPOJb 3a  pa3paboOTKOM  IPOEKTHOM
JTOKYMEHTAIUH;

-BJIaACTh HaBbIKaAMMH: aHaJlnu3a
MHQOPMAIIMOHHBIX ~ CHCTEM,  pa3paboTKu

MaTeMaTUYeCKUX MOJiee HHPOPMAIIMOHHBIX
cucteMm, ¢GopMUpOBaHUA U  OPOPMIICHHUS
cnenudukanuii TpeOOBaHUN B  YCIOBHUAX
THOKUX TE€XHOJOTUN MTPOTrpaMMUPOBAHUS;
-ObITh KOMIIETEHTHBIMU: B OpraHU3allUd H
MPOBECHUU aHaiam3a u CHUHTE3a
MH(OPMAIIMOHHBIX CHCTEM.

mechanisms;

-develop models of subject areas, conduct research
on the characteristics of components and
information systems in general, apply in practice
methods and tools for designing information
systems, assess the quality of an information
systems project, monitor the development of
project documentation;

- master the skills: analysis of information systems,
development of mathematical models of
information systems, formation and execution of
specifications of requirements in terms of flexible
programming technologies;

-be competent: in organizing and conducting
analysis and synthesis of information systems.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

JIOKTOpaHTTBIH ~ FBUIBIMU-3€PTTEY  KYMBICHI,
OHBIH INNHJAE JOKTOPJBIK JHCCEPTALUSHbBI
OpBIHAAY

HayuHo-uccnenoBarenbckas
JIOKTOpPAHTA, BKJIIOYas
JIOKTOPCKOM IHCCcepTalnn

paborta
BBITIOJTHEHHE

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

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

AxmapatTblk kyie (AX) Typanbl TYyCIHIK.
barmapnamansik acakTaMaHbIH OMIPIIK ITHKII.
AKnaparThIK KyHenep/ai )obanmayapIH
olicHaMalbIK acnektinepi. Tamanrapasl 6ackapy
nporieci. IC sxkobanayapiH >KaaIbl TPUHIAITEPI.
bipsinrait Mmogensaey tini (UML).

[Tonsitue undopmannonHoi cucremst (MC).
KuzneHHbIH IIUKJT IIPOrPaMMHOTO
oOecIieueHusI. Mertoanuyeckue ACIHEKTHI
MIPOEKTUPOBAHUSA HWH(POPMALIMOHHBIX CHUCTEM.
ITponece yIpaBJIeHUS TpeOOBaHUSAMM.
OO6mme mnpuHuounsl npoektuposanust UC.
YHUPUIIUPOBAHHBIA ~ S3BIK ~ BH3YaJBbHOTO

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).
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mozaemupoBanus Unified Modeling Language
(UML).

Bazoaphama scemexwici / Pykosooumenw npozpammut/ Programme manager

Tacranos M.T'.

‘ Tacranos M.I. |

Tastanov M.G.

Teopuanvix scane K010anbaIBL Heacanovl unmesnekmiy acnekmmepi/Teopemuueckue u nPUKIAOHbIE ACNEKMbL UCKYCCIEEHHO20
unmennexkma/Theoretical and applied aspects of artificial intelligence

OKy maxcamul / Yueonas yenv/ Purpose

KogaHOambl KacaHAbl WHTEIUIEKT >Kyiemnepi
TypaJibl  TYCIHIK  KaJIBIITACThIpA  OTBIPBIII,
MHTEJUICKTYaJIbl  JKyHenepai KYpyaAblH €Ki
OarpIThl peTiHAE OUTIM HWHXXCHEPUSICHl IKOHE

MOJTyYEHUE HABBIKOB 110 OCHOBAM MH)XCHEPUU
3HAHUW H HEHUpoMHPOPMATHKH, KaK IBYM
HaIpaBJICHUSAM MOCTPOEHUS
MHTEJUIEKTYalIbHBIX CUCTEM, (HOpPMHUPOBaAHHE

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 | TPEACTABICHUS O TPUKIATHBIX CHCTEMax
JaFIbIIap/ibl aly. MCKYCCTBEHHOT'O MHTEJUICKTA.
Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepiieHusi Kypca | After successful completion of the course,
olriManymbLIap o0yuarommecst OyayT students will be
- OLTIM  MHXKEHEepUWsIChI ~ JKOHE  HeWpo- | -CojiepKaHue MOHATUI WHKeHepuu 3HaHuid u | - the content of the concepts of knowledge

KHOEepHEeTHKA YFbIMIAPbIHBIH MAa3MYHBI;

-O1TiM1 YCBIHY JKOHE OHJIEY SJIICTepI;
-HEHPOH/BIK >KEIUIEpIiH HEri3ri MoJenbJepi,
OJIapJIbl OKBITY 9/1iCTEP1 MEH aJTOPUTMIEDI;
HICHIIETIH  MOCENIeHIH  epeKIIeNiKTepiHe
OaiiyIaHBICTHI capanrtaMaiblK  KyHenepAiH
KYPBUIBIMJAPhI JKOHE OJIap/IbIH apXUTEKTYPAJIbIK
epeKILEeNTIKTED];

- OKCIIEPTTIK XKyHenepai Kypy Ke3eHiepi, TaOuru
TUIIE OaiyIaHbIC )KYHECIH KYPY 9iCTepi;

- Op TYpJIi UHTEIJUIEKTYaJ/Ibl JKyienepae, olmiMal
OeiHeNneyIiH opTYpJIl 9MIiCTEePiHIE IIapiay;

-0ip oficTeH eKiHIIICIHE aybICY;

OutimMal  OelHeNeyIiH opTYpJi OIicTepiH
KOJJIaHa OTBIPHIN, MaMaHAAPABIH OuTiMIepiH
dhopmainay;

HeHpOoKNOepHETHKY;

-METOI0B  MNpEACTaBIEHUs U  00paboOTKH
3HAHUH,

-OCHOBHBIE = MOJEIIM HEUPOHHBIX  CETEW,
METObI M aITOPUTMbI UX 00Y4EHUS;
-CTPYKTYpBbl OKCIEPTHBIX CHCTEM U HX
ApXUTEKTYPHBIX ocobeHHocTei B
3aBUCUMOCTH OT OCOOEHHOCTEH perraeMon
3a/1a4y;

-3Tallbl TOCTPOEHUSI DSKCHEPTHBIX CHCTEM,

MCTOABI ITOCTPOCHUA CHUCTCM OGH.IGHI/IH Ha
€CTCCTBCHHOM SA3BIKE,

—OPUCHTHUPOBATBCA B  PA3JIMYHBIX  TUIIAX
HUHTCIUICKTYAJIbHBIX CHCTEM, B Pa3JIMYHBIX
MCTOAax MpCACTABJICHUA 3HaHI/II71;

-TIEPEXOANTH OT OJTHOTO METOA K APYTOMY;

engineering and neurocybernetics;

-methods for the presentation and processing of
knowledge;

-basic models of neural networks, methods and
algorithms for their training;

-structures of expert systems and their architectural
features, depending on the features of the problem
being solved,

- stages of building expert systems, methods of
building communication systems in natural
language;

- to navigate in various types of intelligent systems,
in various methods of knowledge representation;
-switch from one method to another;

-formalize the knowledge of experts using various
methods of representing knowledge;
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- mHamap (opMajaHFaH TOHJIK alMaKTarbl
HYCKQIapAbl TaHAAay MOCENeCiH  IICUTyIiH
caparnTaMaJIbIK KYHECIH Kypy MacelieciH KOoja
MPAKTUKAJIBIK JIaFIbUIapFa ue O0iy; eHIIPICTIK
ouTiM KOPBIH JTaMBITY/Ia, HEUPOHIBIK
KENJIEP/IIH HEeT13T1 MOAETbACPIH KOJIIaHy/Ia.

- 3aMaHayM aKNaparThlK TEXHOJIOTHSIIAP/IbI
KOJIJIaHy/1a cayaTThl 00Ty

-(bOpMaJ'II/ISOBaTB 3HaHUA OKCIICPTOB C
MNPUMCHCHUCM Pa3IMIHBIX METOJ0B
IpCaACTaBICHUA 3HaHPII>i;

-BJIaACTh MMPAKTUYCCKUMU HaBbIKaMH B

IIOCTAHOBKE 3aJadu INOCTPOCHUMA 3KCHepTHOI>'I

CUCTeMBI I pEIIEHUs 3aJadd BBIOOpA
BapMaHTOB B  INIOXO  (opMau3yeMoun
npeaMeTHOW — oOsactw; B pa3paboTke
NPOAYKLIIHMOHHOU 0a3el 3HAHUH, B

MPUMEHEHUH OCHOBHBIX MOJIETIEH HEMPOHHBIX
CETEN.
- OBITh KOMIIETEHTHBIMH B HCIIOJIb30BaHUU

- to have practical skills in setting the problem of
constructing an expert system for solving the
problem of choosing options in a poorly formalized
subject area; in the development of a production
knowledge base, in the application of basic models
of neural networks.

- be competent in the use of modern information
technologies

COBPEMEHHBIX UH(OPMAIIMOHHBIX
TEXHOJIOTHSX
ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites
JIOKTOPaHTTBIH  FBUIBIMH-3EPTTEY  KYMBICHI, | HayuHo-HccnenoBarenbekas pabora | Research work of a doctoral student, including the
OHBIH INIHJE JOKTOPJBIK JTUCCEPTALUSHBI | JIOKTOPAHTA, BKJIFOYAs seimosinenne | implementation of a doctoral dissertation
OpBIH/IAY JOKTOPCKOM JMCCEePTaIUH
Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kypmeni xyiienepmi Oackapy kyienepiHiH | DBoJoIMs cucTeM ympasieHus cioxkabivu | Evolution of control systems for complex systems.
IBOMIONIMACHL.  MIHTEeIUIeKTyanapl  kyienepaeri | cucremamu.  Ilpeacrasnenwe 3uanmii  u | Knowledge representation and inference methods
OLTiMIi  YChIHY JKOHE KOPBITBIHABI JKacay | METOIbl  BbIBOJIa B  HWHTEUICKTyalbHbIX | IN intelligent systems. Production systems:
onictepi. OHIIpIiCTIK Xyienep: OUTIMAI YCBIHY | CHCTEMaXx. Cucremsl npoaykuumii: | knowledge representation and inference. Expert
KOHE  KOPBITHIHIBI skacay. CapanramainblK | peAcTaBlIeHHE 3HAHUHN M JJOrHYecKuil BeIBO. | Systems. Systems for multivariate analysis of
KyHdenep. MomimerTepaiH  Keml  e3repMelli | DKCIEepTHbIE CHCTEMBI. Cucremsl | multivariate data warehouses. Artificial neural
KOMMaapelH KeMeJjIleMIl Tajjaay XKyWhelepi. | MHOrornapaMeTpruieckoro ananm3a | networks.
Kacannp! xyiike sxeniiepi. MHOTOMEPHBIX XPaHUITHII] JaHHBIX.

HcKkyccTBEHHBIE HEMPOHHBIE CETH.

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

ArtanoB C.K.

| Atanos C.K.

| S.K. Atanov
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CUDA kamuwinac 6azoaparamanay/Iapannenvnoe npocpammuposanue na CUDA /CUDA parallel programming

Oky maxcamul / Yueonan yenv/ Purpose

napajuleNbi  eCenTey apXUTEKTypacel Oap
nporeccopiap YIIiH KOCBIMIIAIAp d3ipieyre
yHpery.

oOydyeHue pa3pabOTKe MNPUIOKCHUH IS
IIPOLIECCOPOB € MAaCCHUBHO IapaljIelIbHOMN
BBIYMCIIUTEIIBHON apXUTEKTYPOU.

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

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

OKbimy
Hocmpexkeusummepi /  Ilocmpekeuzumol/
Postrequisites
- mapauiens Oarnapiiamanay MPUHIUOTEPI,

COHBIMEH KaTap HapauleIu3M MOJEIbAEPI,
MoJliMeTTep anmacy KOHE OCBI
IPOLIECCOPIAPABIH P TYPIl apXUTEKTYpabIK
HIeKTeyJepiH Oiny;

IMocae ycmemHoro
odyuaromuecst OyayT
- TIPUHITATIBI napauieIbHOTO
MPOrpaMMHUPOBAHHS, a TaKXKe  MOJCIH
napajieu3mMa, OOMEH JaHHBIMA M 3HaHHS
Pa3JINYHBIX APXUTEKTYpPHBIX OTrPaHUYCHUI
3TUX MPOIECCOPOB;

3aBeplIeHHsl Kypca

After successful
students will be

- principles of parallel programming, as well as
parallelism models, data exchange and knowledge
of wvarious architectural constraints of these
processors;

- develop applications for such processors, as well

completion of the course,

- OCBIHIAW  mpolleccopiiapra  apHajFaH | - pa3pabaTeiBaTh OpuiaoxkeHus s Takux | aS design future implementations of parallel
KOCBIMIIIAJIap/ibl, COHBIMEH KaTap Mapauieib | MPOIEeCCOpPOB, a TaKKe MPOSKTHPOBaTh | architectures;
ApXUTEKTYpaHbIH OoJamiakTarbl jko0alapbiH | Oymymue peanu3anuu napajutebHbIX | - Possess skills: working with vectors and matrices,
azipIey; ApXUTEKTYP; solving problems of mathematical modeling;
- JaF/BLIapibl WIepy: BEKTOPIApMEH IKOHE | - praners HaBbIKaMmu: paboTs ¢ BexTopamu u | - P€ competent: in the use of video cards for non-
MaTpHUIaiapMeH HKYMBIC xKacay, graphic computing in scientific work, in parallel
MaTEeMATHKAIBIK ~ MOJEIBACY  MOCelelepiH Matputiamd, petieHiA sanat programming using CUDA technology.
mety; MaTEeMaTH4YeCKOT0 MOJICTTUPOBAHHS;
. Ky3WpeTTi  GONY:  FRUIBIMH  OKYMEICTA | - OBITh KOMITCTCHTHBIMU: B MCTIONb30BAHNIH
rpadHKATBIK eMec ecerrrey yirin | BUACOKApT A1 HerpaUueCcKNX BBIYMCICHUI
BHICOKAPTATAPIBI Taiianany, CUDA | B HayuHo# pabore, B  mapamienbHOM
TEXHOJIOTUSCHIH KOJIZTaHyMEH napannenp | TPOTPAMMUPOBAHUI € MCIOJIB3OBAHACM
Oarapiamanay. texHoiorun CUDA.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites
JIOKTOPaHTTBIH  FBUIBIMH-3EPTTEY  KYMbICHI, | HayuHo-HccnenoBaTenbekas pabora | Research work of a doctoral student, including the
OHBIH INIHJIE JOKTOPIBIK JHCCEPTALMSHBI | JOKTOPAHTA, BKJTIOYAs BeInoIHeHue | implementation of a doctoral dissertation
OpBIHJIAY JIOKTOPCKO# IrccepTanum

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

I'eTeporenmi ecenreyre Kipicre.
Ken sgaponbr xyitenep. CPU xone GPU
apXHUTEKTypaJlapbIHBIH Al PMaNIBUIBIKTaPHI.

BBenenue B rereporeHHbIE  BBIYMCIICHMS.
MHorosiiepHbie CUCTEMBI. Otnnuns

apxutektyp CPU u GPU. Uctopus pa3zButus

Introduction to Heterogeneous Computing.
Multi-core systems. Differences between CPU and
GPU architectures. The history of GPU
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GPU namy tapuxsl. GPU Computing KoagaHy.
NVIDIA CUDA opsary.

Windows kyiiecinae opHaty. Linux acTeiHIa
CUDA-ubI opHary. Marpumansl KeOeuTy.
ITyaccon Tenaeyi ymin Iupuxne ece6i. CUDA
KiTanmxaHaJlapbl.

GPU. [Ipumenenne Boruuciennii Ha GPU.
VYcranoBka NVIDIA CUDA.
VYcranoBka Ha Windows. YcranoBka CUDA
mox Linux. YMHOXeHWe MaTpuil. 3aaada
Hupuxie ISt YpaBHEHHS

ITyaccona. bubmuorexku CUDA.

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.

Bazoaphama scemexwici / Pykosooumens npozpammut/ Programme manager

Atanos C.K.

| Atanos C.K.

| S.K. Atanov
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