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DJIEKTUBTI IIOHACP KaTaJoI'bl KBbICKAIlla CHIIATTaMacChbl, OKBITY MAaKCAaThbl, OKY
Ma3MYHBI JKOHE KYTUIETIH OKY HOTHXKECI KOPCETUIreH TaHJay KOMIIOHEHTIHE KipeTiH
noHzep TiziMiH Kamtuabl. 2021 skepligapaa KaObUIIAHFAH —KPEAUTTIK TEXHOJIOTHS
OOMBIHIIIA OKUTBIH OJOKTOPAHTTAapra apHaJIraH.

Kataor 31eKTHBHBIX JAUCTUILIMH COACPKUT IICPCUCHb JUCHUIINIMH KOMIIOHCHTA
110 BBI60py N UX KPAaTKOC OIIMCAHHUC C YKA3aHHMCM LCJIN HU3YUCHHA, COACPKAHUA U
0’KHJIaEMBIX pe3yJIbTaTOB 00yueHus. [IpeqnasHaueH a1 JOKTOPaHTOB, OO yHArOIINXCS
0 KPeAUTHON TexHojoruu, Habopa 2021 romos.

The catalog of elective disciplines contains a list of elective component 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.
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Kipicne

KpenuTTik OKBITY TEXHOJIOTHSCHI KEe31HAE SJEKTHBTI MOHISP KaTajoTbl d3ipJeHE/Il.
DONEeKTUBTI MOHJEP KaTaJOrbl OKBITYABIH KPEOUTTIK Kylecl OOMBIHIIA KYpacThIPbLUIAIbI.
DNEKTUBTI MOHJIEP KaTaJoTkl KYHEIEeHIeH TaHaay OOMbIHIIA TOHAEP TI3IMIH XKOHE OJIapAblH
KBICKA CHITaTTaMachlH KapacThIPaJIbl.

OKy >KOCITapbIHBIH 0apJIBIK IMOHIEP] €Ki MUKITe OIPIKTIPIATeH: 0a3aIbIK MOHAEP ITUKIIbI(
BII), kocintik monaep uukii (KIT).

bazaneik mToHIep UHMKIBI THICTI JAWBIHABIK OaFbITBI OOWBIHINA 1prei  OumiMi
KaJIbINTaCThIpyFa OarbITTanradH. KocINTiK TOHIAEp IHMKIBI KOCINTIK KbBI3METTIH HAKTHI
cajachlHa KATBICTBl apHaiibl OLTiM, OUIK, AaFabl MEH KY3BIPETTUNIKTEPAiH Ti30eciH
AHBIKTANIE].

KOO xoMITOHEHTIHIH TOHJEpiH OKYMEH KaTap JAOKTOPAHT MOHJAI OKY YIIH TaHIay
KOMITOHEHTIH TaHJ1ay KepeK.

DOnexTUBTI TOHAEPAl TaHaay OoWbIHIIA KeHec »3iBaiizep Oepeni. OnbiMeH Oipre
noktopanT KOX (OKeke oky ocmapel) KypacThIpy YVIIIH TOHJEpre ja30a HBICAHBIH
TONTBIPAIBI.

BBenenue

[Ipy KpeaWTHOW TEXHOJIOTHMH OOYYCHHUs pa3paldaThIBACTCs KaTaloOT SJICKTHUBHBIX
TUCIUTIIMH. KaTamor 3JIeKTUBHBIX TUCHIUIUIMH MPEJCTABIISICT COOOM CHCTEMaTH3HPOBAHHBIN
nepevYeHb AUCITUIIINH KOMIIOHEHTA 110 BEIOOPY M COJIEPKHUT KPATKOE MX OIMCAHUE.

Bce aucruniamael yuyeOHOTO IUlaHa OOBEAWHEHBI B JiBa IMKIJIA: IUKI 0a30BBIX
muctriad (B/1), mukn npodunmupyromux gucuurmiad (IT0).

[{uxr 6a30BBIX TUCHUILIMH HallpaBiieH Ha popMupoBaHue QyHIaMEHTAIBHBIX 3HAHUN
M0 COOTBETCTBYIONIEMY HAMPABICHUIO TOATOTOBKH. LMK Tpodumupyromux AUCIUILUIHH
ONpeAeNsieT NEpPEeYEHb CHEUUATBbHBIX 3HAHWW, YMEHHH, HABBIKOB M KOMIIETEHIHMN
MIPUMEHUTEIIEHO K KOHKPETHOU cdepe mpodecCuoHaIbHOM eI TeIbHOCTH.

Hapsiny ¢ u3ydeHWeM JHCIUIUIMH BY30BCKOTO KOMIIOHEHTa JOKTOPAHT JIOJDKCH
BBIOpATH IS U3YYCHUS JTUCIUILTUHBI KOMITOHEHTA 110 BEIOODY.

KoHcymnbpTanuu mo BeIOOPY JIEKTUBHBIX JUCHHIUIMH JaeT 3jaBaizep. Bmecre ¢ HUM
JOKTOpaHT 3amojHseT ¢GopMy 3amucd Ha JUCHUIUIMHBL i coctaBienus WYII
(MHAMBHU1yaJIbHOTO 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 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILIMH MO ceMecTpam /

Distribution of elective courses by semester

Kpenutre | Akanemu
p caHsbl / SITBIK,
Komn-Bo Ke3eH/
[Tonnix ataysl / HanmenoBanue aucruruimabl /Course name KpeauToB/ |  Akan
Number | mepuon/
of credits | Academi
C period
Big Data TexHoIOTHsITaphI )KOHE YIIKEH JAepeKTep/Ii Tanaay /
Texnonoruu Big Data u ananu3 00JbITUX TaHHBIX /
Big Data technologies and big-data analysis 5 1
AnropuTMmaep/il 3epTTeyY KoHe Tanaay /
WccnenoBanue v aHau3 alropuTMoB /
Research and analysis of algorithms
HakTb! yakpITTarsl xKyhenepai Mojenbaey /
MopenupoBaHuE CUCTEM PEATTLHOTO BpEMEHU /
Modeling of real-time systems
Kypaemi xyitenep Teopuscel /
Teopus CIOXKHBIX CHCTEM / 5 1
Theory of complex systems
XacaHpl MHTEIJIEKT, pOOOTOTEXHHKA KoHE Oackapy /
HckyccTBeHHBIN UHTEIUIEKT, pPOOOTOTEXHUKA U YIIpaBlieHue /
Artificial intelligence, robotics and control
FPGA Heri3inae KypbUIFbLIap/bl JaMbITY /
Pazpabotka ycTpoiictB Ha 6aze FPGA /
Development of devices based on FPGA
Po6OTTHIK *KYyilenepAiH CEeHIMAUIIT MEH TOKbIPaTYPaKTbUIbIFbI /
HanexxHocTh ¥ 0TKa30yCTOMYMBOCTD POOOTOTEXHUYECKHUX 5 1

cucteMm /
Reliability and fault tolerance of robotic systems

CynepkoMmbroTepiik ecenrtep /
CyTepKOMIBIOTEPHBIC BBIYUCIICHUS /
Supercomputer computing




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

year 1
Big Data TexHoJiorusiiapsl skoHe YJKeH aepexrepai tanaay / Texnonoruu Big Data u anaim3 00J1b1IHX JaHHBIX /
Big Data technologies and big-data analysis
Oky maxcamul / Yueonan yenv/ Purpose
MOJICNIBJCPAl  JaMbiTa  OTBIPBIN,  YJIKCH | TeOpeTHYecKas M MpakTHUecKas moarotoBka k | theoretical and practical preparation for working

JepeKTepMEH KYMBIC icTeyre, OimiMIl urepyre
KOHE KOJJAaHYyFa, KYpbUIBIMIAQIFaH HeMece
KypbUIbIMIaHOaFaH  akmapaTTapibl  KMHAyFa
KOHE TalJlayFa TCOPHSUIBIK KOHE MPAKTHKAIBIK
TAUBIHIBIK.

paboTe ¢ OONBUIIMMHU JAaHHBIMH, OCBOCHUE H
IpUMEHEHUE 3HaHWW, cOopa U aHaIu3a
OTPOMHBIX 00BEMOB CTPYKTYPUPOBAHHOW WIIN
HECTPYKTYpUPOBAaHHON uH(pOpMauuu, MpH
pa3paboTKe MojeeH.

with big data, mastering and applying knowledge,
collecting and analyzing huge amounts of structured
or unstructured information, in the development of
models.

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
Kypersl ¢oTTi  asiKraraHHaH KeWiH Olrim
aJyumsLIap
Olmyre THIC: aKMapaTThlH YJIKEH KeJIeMiH
TaJIAayIbIH 3aMaHayH OarapIaMalbIK

Kypainapsl Typanbsl; Big Data camaceianarst
YFBIMJIAp, SJicTep MeH Kypainap; ManimHaIbIK
OKBITY, YJKEH JIepeKTeplli BHU3yaluzauusiay
YKOHE CaKTay TypJepi.

MEHrepyl Kepek: JepeKTepii Tanjgay YIIiH
OHTAIIIBI OaFJapiaManblK Kypaimapasl Talgay
KOHE TaHjay; KypAeli TeXHUKAIBIK Kyhenepae
OackapyMeH OaillaHBICTBI MIHJETTEpPl MIElly
Ke3iHJe YJKeH Jepekrepli TamgaMmanbk eHJey
TOCUTZIEpPIH  KOJNJaHy, TIOH  CaJachIHJIAFbI
MPaKTUKAJIBIK MiHAeTTepAl ey yurid Big Data
TEXHOJIOTHSUIAPbIH KOJAANUTHIH OaFiapiaaMalibik
Kypajiap/sl naianany 9aicTeMEeCiH MEHTepy.

ITocJie ycnemHoOro 3aBepiieHus Kypca
o0yyarommecsi OyayT

3HaTh: O COBPEMEHHBIX MPOTPAMMHBIX
CpelIcTBaX aHaiau3a OoJbIIMX  OOBEMOB
nH(pOpMaIIKY; TOHITHSI, METOJIbI M CPE/ICTBA B
obmactu Big Data; Buasl MamMHHOTO
oOydeHus, BHU3yaIH3aIUU XpaHeHUs
OOJBIITUX JTAHHBIX.

yMeTh:  aHaNU3UpoBaTb U  BHIOMpATH
ONTHMAJIFHBIC TMPOTPAMMHBIC CPEJICTBA JUIS
aHalM3a JAHHBIX, TPUMEHSATH  IOJXOJIBI
AHAJTUTHIECKON 00pabOTKH OONBIINX JTAHHBIX
Opu  pelleHWH  3a7ad, CBSA3aHHBIX  C
VIIPaBICHUEM B  CIOXHBIX TEXHHYECKHX
CUCTEMaX; OCBaMBaTh METOTUKU
UCIIOJIb30BAaHUSl ~ NPOTPAMMHBIX  CPEICTB,

u

noiJiep>KuBarouX TexHosnoruu Big Data ms

After successful
students will be
know: about modern software tools for analyzing
large amounts of information; concepts, methods
and tools in the field of Big Data; types of machine
learning, visualization and storage of big data.

be able to: analyze and choose the best software
tools for data analysis; apply approaches to
analytical processing of big data in solving
problems related to management in complex
technical systems; master the methods of using
software tools that support Big Data technologies to
solve practical problems in the subject area.
possess: skills of working with modern software
tools for data analysis; processing large amounts of
data related to management in complex technical
systems using modern software.

completion of the course,




MEHIepyi THIC: AEPEKTEPli TaIayAblH 3aMaHayH
OarmapiaMalblK KypalJapbIMEH >KYMBIC iCTEy
JMarnapIChl, Kasipri 3amanfel BK  kemerimen
KYpJeni TeXHUKAIBIK JKyHhenepae OackapyMeH
OallJTaHBICTHI ACPEKTEP/IIH YIKECH KOJIEMIH OHJICY.

peIIeHUs MPAKTUYSCKUX 3a7a9 B MPESIMETHOM
oOiacrtu.
BJIQJICTh: HABBIKAMHU Pa0OThI C COBPEMEHHBIMH

POrPaMMHBIMH CpelCcTBaMU aHaim3a
JIAaHHBIX; 00pabOTKM OOJBIIUX OOBEMOB
JMAHHBIX, CBS3aHHBIX C YIOPaBICHHUEM B

CIIOYKHBIX TEXHUYECKUX CUCTEMAxX C IIOMOIIBIO
coBpeMeHnHoro [10.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

IToH yiKeH AepekTepai JalbIHaay, CaKkTay, OHICY
JKOHE Tajijay TEXHOJOTHSJIAPBIH KapacThIPaJIbl.
R-Studio GarmapiamMaceIMEH KYMBICTa ajFaH
OUTIMIIEP Il IPAKTHKAIBIK KOJIJIaHY MEHTepiIeIi.
[ToHII MEHTepY HOTHMIKECIH/IC alIbIHFaH OlLTiMaep
KYPBUIBIMIQJIFaH HEeMece KYPBUTBIMCBI3
aKIMapaTThIH YIKCH KOJIEMIH KUHAY JKOHE Tajliay
Ke31He, MOJIEIIbIeP i xacay Ke31He
KOMEKTECE/I].

JucuumHa — paccMaTpuBaeT  TEXHOJIOIMU
MOATOTOBKU, XPaHEHHSI, 00paOOTKH U aHATU3a
O0JIBIINX JTAHHBIX. OcBauBaercs
NPAaKTUYECKOE MPHUMEHEHHE  TOJTYy4aeMBIX
3HaHWI B pabore ¢ mporpammoii R-Studio.
3HaHUs, IOJTYYCHHBIE B PE3yIbTaTe OCBOCHUS
JUCLUIUIMHBL, TIOMOTYT NpU cOOpe U aHalu3e
OTPOMHBIX 00BEMOB CTPYKTYPHPOBAHHON HITH
HECTPYKTYPUPOBAaHHON HWH(OpPMaLUU, MpH
pa3paboTke Mojeneil.

The discipline examines technologies for preparing,
storing, processing, and analyzing big data. The
practical application of the acquired knowledge in
working with the R-Studio program is mastered.
The knowledge gained as a result of mastering the
discipline will help in the collection and analysis of
huge amounts of structured or unstructured
information, in the development of models.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

I[OKTOpaHTTI)IH FBIJIBIMU-3CPTTCY KYMBICHI

Hayuno-uccnenoBarenbckas paborta
JOKTOpPaHTa

Scientific research work doctoral student

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunst/ Course features

Twuicti GarapiaManbIk xKacaKTaMaHbl
naianaHa OThIPBIIN, YHUBEPCUTETTIH
KOMITBIOTEPIIIK CHIHBINTAPBIHIA cabaKTap
OTKI3Y.

[IpoBeneHne 3aHATUH B KOMIBIOTEPHBIX
KJlacCaX YHUBEPCHTETa, C HCIIOJIb30BAaHHEM
COOTBETCTBYIOIIIETO MIPOrPaMMHOTO
o0ecrieyeHusl.

Conducting classes in computer classes of the
university, using the appropriate software.

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

CaxpixoBa O.C.

|

Canpixosa O.C.

Camsixosa O.C.




AaropurMaepai 3eprrey koHe tajnay / UcciaenoBanue n anaaus anroputmo / Research and analysis of algorithms

Oky maxcamul / Yueonan yenv/ Purpose

JepeKTepAl OHJCYAIH HEri3ri aaropuTMIEPiH,
COHBIMEH KaTap alroOpUTMIIEPIi 3ePTTEYIiH )KOHE
OJIapILTH AITOPUTMIIK KYPCSIUTITIH OaFanay by
3aMaHayH JIICTEPIH UTrepy.

OBJIaJICHUE (byHIaMeHTaIbHBIMU
IropuTMaMu 0OpaOOTKM JaHHBIX, a TaKKe
COBPEMEHHBIMH  METOJaMH  HCCIICIOBAHUS

AJITOpUTMOB N OLOCHKH HX aﬂropHTMquCKOﬁ
CJIOKHOCTH.

mastering the fundamental algorithms of data
processing, as well as modern methods of studying
algorithms and evaluating their algorithmic
complexity.

OKbimy

namuoceci / Pesynomamot o0yuenusn / Learning outcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
ajlymbLiap

OlTy: KYpIENUIIK TEOPHSICHIHBIH TYCIHIKTEpI;
JepeKTepi OHJICY/IIH KJIACCUKAJTBIK
QITOPUTMEP]; aNTOPUTMIEPAl Tanfay YIIiH
naialaHbUIATBIH J/IICTEP MEH MapaMmeTpiiep;
MEHIepyl KepeK: WHKEHEPIIK KOHE FBUIBIMU

IMocJie ycnmenmHoro 3aBepuieHus: Kypca
oOyuarommecsi OyayT

3HaTh:  IOHATUSA  TEOPUM  CIIOKHOCTH;
KJIACCHUYECKHE AITOPUTMBI o0paboTku
JTAaHHBIX; METO/1bI U napameTpsl,

HCIIOJIB3YCMBIC IJId aHAJIN3a aJITOPUTMOB;
YMCTh: MPUMCHSATH HNPUEMbI AJITOPUTMHU3ALIUN

After successful
students will be
know: concepts of complexity theory; classical data
processing algorithms; methods and parameters
used to analyze algorithms;

be able to: apply algorithmization techniques in
mathematical modeling of engineering and

completion of the course,

ecenTepi MaTeMaTHKAJIbIK MOJCIbIACY Ke3iHJe | Ipu  MaTematudyeckoM  MmojenupoBanuu | scientific problems; evaluate the effectiveness of
Anroput™maey ToCUIIEepiH KOJIZIaHy; | MEDKCHEPHBIX W HAaydHBIX 3a1ad4; mpoBoauTth | algorithms; analyze the complexity parameters of
ATOPUTMACPAIH THIMIUTITIHE Oaranay Kyprizy; | OLEeHKY 3P PEKTUBHOCTH anroputmoB; | algorithms;

ANTOPUTMICPAIH ~ KYPACTTIK MapaMeTpiiepiH | aHaIu3UpoBaTh  mapamerpbl  cioxnHocTd | possess: sKills in classical algorithms of computer
Tanzay; AITOPUTMOB; technology; basic structures of data organization;
MEHrepyl  THIC:  €CenTey  TEXHUKACBHIHBIH | BIIAJCTh: HaBBIKAMHU kiaaccuueckux | basic methods of algorithm design

KJIACCHKAIBIK ~ AJTOPUTMIEPIHIH  JaFdbUIaphl;, | AITOPUTMAX  BBIYMCIHMTEIBLHON  TEXHHKH;

JepexTepIi YHBIMIACTBIPY/IbIH HETI3T1 | OCHOBHBIX CTPYKTYp OpraHH3allid IaHHBIX;

KYPBUIBIMIAPBL;, aITOPUTMIEPAi KobalayablH | OCHOBHBIX METOJIaM IIPOEKTUPOBAHUS

HETI3r1 91icTepi JITOPUTMOB

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

[ToHHIH Ma3MyHBI AepeKTep/il HHTEIIEKTYall bl
Tangayaa TybIHIAUTBIH TallChIpMaIapMeH,
TOCUTJIEPMEH JKOHE aJITOPUTMIIEPMEH OaiisiaHbI-
CTBI CYpaKkTap meHOepiH KaMTuIbl. Jlepexrepi
3UATKEPIIIK TaJljay CaJachblHA TYbIHIAWTHIH
MiHAETTEPiH TYpJiepi Typasbl TYCiHIK Oepesi.

ConepmaHI/Ie AUCHUIITIMHBI OXBAaTBIBACT KPYT
BOIIPOCOB, CBA3aHHBIX C 3aJadyaMu,
noaxoJaaMu U aJiropuTMaMi, BOSHUKAOIIHUMHU
B MHTCJUICKTYAJIbHOM aHAJINU3C JaHHBIX. I[aeT
MNpEaACTaBJIICHHU O THUIIAX 3a/la4, BOSHUKAIOIIUX

B oOiacTtu HWHTCJUICKTYAJIbHOT'O  aHaJIn3ad

The content of the discipline covers a range of issues
related to problems, approaches and algorithms that
arise in data mining. Provides insights into the types
of tasks that arise in the field of data mining. Studies
the main approaches and algorithms for solving data

8




JlepexTepai Tanaay ecentepit menryaiH Herisri
TOCLIIEPl MEH aTOPUTMIEPIH KOHE OIapbl
HAKTBI €CETITEP/I MIEHIyTe KOJIAaHy
epeKIIeNIKTePiH 3ePTTEH .

IaHHbIX. M3ydaeT OCHOBHbBIE MOAXOIbI U
AJITOPUTMBI pELICHUs 3a/1a4 aHAJIU3a JaHHBIX U
0COOCHHOCTEH MX MPUMEHEHHUS K PEHICHUIO
peabHBIX 3aj1a4.

analysis problems and the features of their
application to solving real problems.

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

HOKTOpaHTTBIH FBUIBIMU-3CPTTCY KYMbBICHI

Hayuno-uccnenoBatenbckas paborta
JIOKTOpaHTa

Scientific research work doctoral student

ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features

Twuicti GarmapiaMabIK KacaKTaMaHbl
naiiiaiiana OThIPHII, YHUBEPCUTETTIH
KOMITBIOTEPITIK CHIHBINTAPBIHA cabaKTap
OTKI3y.

[IpoBeneHne 3aHATUH B KOMIIBIOTEPHBIX
KJlaccaX YHUBEPCUTETa, C HCIOJIb30BAHUEM
COOTBETCTBYIOIIIETO MIPOrPaMMHOTO
obecreyeHus.

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaprama rcemexwici / Pykoeooumens npozpammer/ Programme manager

CamsixoBa O.C.

‘ Canpikosa O.C.

CagsixoBa O.C.

HakTbl yakbITTaFbI Kyiiejaepai Moaeabaey / MonejaupoBaHue cucreM peajibHOro spemenu / Modeling of real-time systems

Oky maxcamul / Yueonasn yenv/ Purpose

HAKThl YaKbIT XYHENEpiH Kypyra HHTETPaJIbI
KO3KapacTblH  Heri3epiH KaJIBIITACTHIPY,
SHJAIpUITeH  HAKThl  YakKbIT  JKyHelepiHiH
Mocesienepi, oJapiblH >KOFapbl PEaKTHBTUIIIIH,
CEHIMIUIITT MEH OOJDKaMIBUILIFBIH KaMTaMachI3

dbopmupoBaHue OCHOB KOMILUIEKCHOTO
noAxoAa K BONPOCAaM IOCTPOEHHUS CUCTEM
peanbHOro BPEMEHHU, poOJIeMaTHKH

BCTPOCHHBIX CHUCTEM PpC€aJIbHOTO BPEMCHU,
HN3YUCHUEC OCHOBHBIX IMPUHIIMIIOB IMOCTPOCHHUA

formation of the basics of an integrated approach to
the issues of building real-time systems, the
problems of embedded real-time systems, the study
of the basic principles of building systems that
ensure their high reactivity, reliability and

eTeTiH  KYpBUIBIC  JKYHeJepiHiH  Herisri | cucreM, oOecneunBaroniie uX BbIcOKyro | predictability.
MPHUHITUIITEPIH 3ePTTEY. PEaKTUBHOCTb, HaJIE&KHOCTh "
IPE/ICKa3yeMOCTb.
Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl corTi askraranHan keiiin 0Oinim | ITocsie yecnemHoro 3apepiueHust Kypca After successful completion of the course,
aJymbLiap o0yuarommecst OyayT students will be

Ollyre THIC: HAKTBl YaKBIT KYWUEIEpiH KYpy
TOCUIZEpl;  TYCIHIKTEp MEH aHBIKTamasap,
Kyhenepaiy KOJIaHBUTy ~ CaJiachl MEH

3HaTh:  CIIOCOOBI  TIOCTPOCHUS  CHCTEM
peanbHOr0 BpEMEHH; IIOHATHUSA U ONIPEAEIICHMUS,
00J1aCTH NPUMEHEHHs] U CTPYKTYpPY CHCTEM,

know: methods of building real-time systems;
concepts and definitions, applications and structure
of systems, requirements for real-time systems;




KYpPBbUIBIMBI, ~ HAKThl  yakKbpIT  KyHlesepiHe
KOWBUIATBIH TajamnTap; HAKThl YaKbITTBIH KOII
TancelpManbl  JKyHenepiHiae  Kocmapiayibl
YHBIMAACTBIPY TaCLIEPI;

icTed amy Kepek: oObekTiiepal  Oackapy
MIHAETTEPIH PACIMICY JKOHE alNTrOpUTMAEPIi
o3ipJiey; HaKThI YaKbIT JKYHelepiH eley >KoHe
OacKkapyablH aTKapylibl cXeMalapeiH "OKy';
HAKThI YaKbIT )KYHEJEpiHiH oJIIey xKoHe OacKapy
apHAaJapBIHBIH JQJIITIH Oaranay;

MeHrepyi THic: Oarmapiamanay TuUlAepiMeH
KYMBIC 1CTeY; THIITIK aTKApyIIbl KYPBUTFBLIAPIBI
0ackapy; aBTOMATTAHIBIPY €CENTEpiH IIENly
YIIH OHTAWIBI KYPBUIBIMJIAPABI TaHIAY KOHE
Kydenepai  Kypy;  Oackapy  KyHenepiHiH
KEPrUTIKTI KypaiaapbIMEH KYMBIC.

TpeOOBaHUS K CCTEMaM peallbHOT0 BPEMEHH,
CIoCcOObl  OpraHu3alMyd IUIAHUPOBAHUS B
MHOTI'0331a4HbIX cucTeMax peanbHOro
BPEMEHY;

YMETB: (dbopMann30BbIBATH 3a/1auu
yIpaBieHUus: OOBEKTaMH U pa3pabaThIBaTh
QITOPUTMBL,  «YUTaTh»  HUCIOJHUTEIbHBIC
CXEMbl H3MEpPEHUsT M YIPaBIECHUS CHUCTEM
peaNbHOr0 BpPEMEHM; OLIEHUBaTh TOYHOCTb
MU3MEPUTENIbHBIX W YIPaBJISAIONIMX KAaHAJIOB
CHUCTEM PEAIbHOI'O0 BPEMEHH;

BJIAJICTh: HAaBBIKAMH pPa0OTBI C S3BIKAMHU
[IPOrpaMMUPOBAaHUS; YIIPABIEHUS TUIIOBBIMU
VCIIOJTHUTEIIbHBIMU yCTpOHCTBaMH;
MIOCTPOCHMSI CUCTEM U BBIOOPA ONTHUMAIIbHBIX
CTPYKTYp JUIS pelieHus 3a1a4y
aBTOMaTH3allMM; pPabOThl C  JIOKAJbHBIMHU
CpEJICTBAMU CUCTEM YIPABICHUS.

ways of organizing planning in real-time
multitasking systems;

be able to: formalize the tasks of object management
and develop algorithms; "read" the executive
schemes of measurement and control of real-time
systems; evaluate the accuracy of measurement and
control channels of real-time systems;

possess: skills of working with programming
languages; managing typical executive devices;
building systems and selecting optimal structures
for solving automation problems; working with
local control system tools.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

[Ton ypmictep MeH Kyienepai MoOJENAey
calachIHJAFel OUTIMI KYHENIeHIIpyai, Kypaeni
0OBEKTLIep/IIH MIHE3-KYJIKBIH JKOHE CHUITaTTaMa-
JapblH 3eprrey YILIiH MOJIeTIbACYIII
ANTOpUTMAEPII THUIMII TalJalaHy 1CKEpIIIriH,
MPOLIECTEP MEH KYHenepal MOAeIACY Al XKYPrizy
KaO1JIeTiH, SKCTIEPUMEHTAIIIBI 3€PTTEYIEP Il KOO
MEH JKYPri3yre KaTbICyFa JallbIHIBIFBIH, JKCIIe-
PUMEHTAIIIBI JEpeKTep MeH AJTBIHFaH
HISTIMIEP/IIH HOTHKEJIEPiH CANBICTHIPA OTBIPHIII
TaHJaJlFaH MOJENbJIH AYPBICTBIFBIH HETI3JIEY
ICKepJIIriH KO3IeHIi.

JlycuuniyHa npearnonaraeT CUCTEMATU3aLUI0
3HaHUH B 00JaCTH MOJIEIMPOBAHUS ITPOLIECCOB
)51 CHUCTEM, YMEHUH 3¢ (HeKTUBHOTO
MCIIOJIb30BaHUsl MOJIEIUPYIOIINX AJITOPUTMOB
JUIsL  WCCIENOBAaHUS  XapaKTePUCTHK U
MOBEJICHUS CIIOKHBIX 0OOBEKTOB, CIIOCOOHOCTb
IIPOBOJUTh MOJEIMPOBAHUE IPOLECCOB U

CHUCTEM, TOTOBHOCTb y4aCTBOBATh B
IIOCTAaHOBKE n IMPOBEACHNN
SKCIICPUMCHTAJIbHBIX I/ICCHCHOBaHPlﬁ,

CITOCOOHOCTh OOOCHOBBIBaTh TMPABMIIBHOCTH
BBIOPAHHOM MOJIENIN COTIOCTABJISISI PE3YIbTAaThI

The discipline involves the systematization of
knowledge in the field of modeling processes and
systems, the ability to effectively use modeling
algorithms to study the characteristics and behavior
of complex objects, the ability to conduct modeling
of processes and systems, the willingness to
participate in the formulation and conduct of
experimental studies, the ability to justify the
correctness of the chosen model by comparing the
results of experimental data and the obtained
solutions.
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IKCIIEPUMEHTAIbHBIX JAHHBIX M MOJYYCHHBIX
peLIeHui.
Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites
JIOKTOPAHTTHIH FHUIBIMH-3€PTTEY KYMBICHI Hayuno-uccnenoBarenbckas pabora Scientific research work doctoral student
JIOKTOpaHTa
ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features
Tuicti OarapiamMaibiK )KacaKTaMaHbl [TpoBenenue 3amsatuii B KommbioTepHbIx | Conducting classes in computer classes of the
naiianana OThIPbII, YHUBEPCUTETTIH KJaccax yHHBEPCHTETa, C HCIOJb30BaHUEM | UNiversity, using the appropriate software.
KOMITBIOTEPIIIK CBIHBIIITAPhIH/IA cabakTap COOTBETCTBYIOIIETO POrPaMMHOTO
OTKI3y. obecrieyeHus.
bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager
Hcmannos A. O. | Hcmannos A. O. | Hcmannos A. O.

Kypaedi :xyiiesep Teopusicol / Teopus ciaoxkubix cucteM / Theory of complex systems

Oky maxcamul / Yueonan yenv/ Purpose

Oomamiak MaMaHAapAblH —mpoOieManap MeH | dopmupoBanue y Oyaymmx crermanuctos | the formation of future specialists ' abilities to
TanchIpMaIapsl, TYKBIPBIMIAMAIBIK HEri3zepi | cnocoOHocTel cucteMHOro paccMotpenus | Systematically consider problems and tasks, the
MEH  KypHeli  TeXHHKaJIbIK  KyHenepai | mpoOieMsl U 3a/1a4, KOHIENTyalbHbIX OCHOB 1 | conceptual — foundations and  methodological
CHHTE3/ICYiH  OMICHAMAIBIK MPUHIMITEPiH, | METOJOJOTHYECKUX  NpUHIMIOB  cuHTe3a | principles of the synthesis of complex technical
Mocenenepli MICHIyAiH OJiCTeMeci pEeTiHJE | CIOKHBIX ~ TeXHHYECKMX  CHCTeM,  Kak | Systems, as a methodology for solving problems.

KyHeni TYypae KapacTbIpy KaOUJIeTiH | METOJI0JIOTUH pEIIeHUS 3a/1ay.
KAJIBIITACTBIPY.

Okvimy namuoceci / Pezynomamut o0yuenusn / Learning outcomes

Kyperbl corTi askraranHan Keifin 0ijiM | [Tocjie ycnmemHoro 3apepiiueHusi Kypca After successful completion of the course,
aJylmbLiap o0yvyarommecst OyayT students will be

Oiyl Kepek: KOopIlaraH opTa MEH KYHeJepjiH | 3HaTh:  IEJIOCTHOCTh,  cBs3HOcTh Wi | know: the integrity, connectivity, or relative
TYTaCTHIFbIH, 0aiIaHBICTHLIBIFBIH HEMece | OTHOCHTENIbHAS HE3aBHCUMOCTh OT cpenbl u | independence of the environment and systems; the
CaTBICTBIPMAJIBI TOYEJICI3iriH; KYypJeni | cucteM; OOIIMyi0 TEeOopuio CIOKHBIX cucteMm; | general theory of complex systems; the presence of
KYHenepaiH  JKaumbsl — TEOPWSCHIH;  IIIKI | HAJTMYUE TMOJCHCTEM W CBsi3eid Mexxay Humu | subsystems and connections between them or the
KydenepaiH JKOHE  OJapAblH  apachlHAArbl | WIM  HalIW4YMe  CTPYKTypbl  cucTemsl; | structure of the system; the subordination of the
OaliylaHbICTApIBIH ~ OOJYBIH  HEMece  Kyie entire function of the system to a certain goal;
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KYPBUIBIMBIHBIH ~ OOJTYBIH;
(GYHKUMACBIHBIH ~ Oemnriii
OarbIHYBIH;

3USATKEPIIK JAaMy, MOJCHH JEHIrel MeH KociOu
KY3BIPETTUTIKTI  apTTHIPy YIIIH TaHBIMHBIH
omicTepl MEH KypaljapblH KoJJaHa Oiry;
Koramzia OOJIBII  JKaTKaH MpoIecTep MEH
KYOBUIBICTApIIBI TANJAy;, KYypAeni Kyuenmepni

KYHEHIH  OapiibIK
O0ip  MakcaTka

Tajyjay MEH CHHTe3lleyre KyHem Tocuiai
KOJIJIaHy;
MeHrepyi THic: >o0anay >KoHE MOJENbICY

HOTAIMsUIaphl MEH Kypaliapbl Typasibl TYCIHIK
Oepy; aHAJIUTUKANBIK OIICTEpPMEH MICHIIETIH
KOJ/1aHOaJIbl  ecenTepll MOJENbJEY; KYHUEeTIK
Tanzjay.

MOJAYMHEHHOCTh BCeM (YHKIUU CHCTEMBI
HEKOTOPOU LIEIH;

yMETh MPUMEHSITh METOIbl U CpelcTBa
MO3HAaHHUA IOJId MHTCIUICKTYAaJIbHOT'O Pa3BUTHUA,
MOBBIIICHUSI  KYJABTYPHOTO  YPOBHS  H
poQeCCHOHAILHON KOMITIETEHTHOCTH;
aHAIM3UPOBATh  MPOLIECCHI M SIBICHUS,
MPOUCXOJAIINE B OOIMIECTBE; MPUMCHSITH
CUCTEMHBI MOJAXOJ K aHalu3y M CHHTE3y
CJIOKHBIX CUCTEM,

BIQJIeTh: HaBBIKAMU  MPEACTABICHUS O
HOTAIUAX U UHCTPYMEHTAaX IIPOCKTUPOBAHUSA
u MOJICJTUPOBAHUS; MOJIETTUPOBAHUS
MPUKIIAAHBIX 3aaa4, pemacMbIX
AHATUTUYECKUMHU  METOAAMH; CHCTEMHOTO
aHam3a.

be able to apply methods and means of cognition for
intellectual development, improving the cultural
level and professional competence; analyze the
processes and phenomena occurring in society;
apply a systematic approach to the analysis and
synthesis of complex systems;

possess: skills of understanding notations and
design and modeling tools; modeling of applied
problems solved by analytical methods; system
analysis.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

ITon ecenTey TEXHUKACHI cajlacbIH/1a
MaMaHJaHFaH JOKTOPAHTTAPJbIH TEOPUSIIBIK
Heri3ziepli MEH JKyHenepliH KYpbUIbIChl MEH
KYMBIC 1CTEY 3aHJIBUIBIKTAPhI CaJlachlHa Kocion
KY3BIPETTUIITH  KaJbIITaCThIpyFa MYMKIHJIK
oepeni. "Kypaeni xyiienep Teopusicel’” Gonarrax
MaMaHJapJa ecemnTepli IIenry oIiCHaMachl
peTiHae KypAedl TEeXHMKaNbIK JKyWenepai
CUHTE3/ICY/IIH KOHIENTYyal bl HETI3Iepl MeEH
onicTeMeiK NPUHIUNTEPIH Kyheni
KapacTheIpy/ia JOKTOPAHTTAP/IbI TEOPHSUTBIK KOHE
MPAKTUKAJIBIK JaibIHIay OOJIBIN TaObLIaIbI.

JucuumnirHa mo3BoisieT (OpMHpPOBAHUE Y

Oyayumx JIOKTOPAHTOB,
CIIEIUATTU3UP YIOIITUX CST B oOnactu
BBIUHCIUTENHHOM TEeXHHKH,

npodeccuoHaNbHBIX KOMIIETEHIIUH B 00JIaCTH
TEOPETUYECKMX OCHOB M 3aKOHOMEPHOCTEHN
MOCTPOCHUS M (YHKIMOHUPOBAHUSI CUCTEM.
«Teopuss  CIOXKHBIX  CHCTEM»  SIBIISIETCS
TEOpeTHYecKasi 1 MpaKTHUecKas MOATrOTOBKa
JIOKTOPAaHTOB B ()OPMHUPOBAHUU y OYIyIIMX
CHELMAINCTOB  CIIOCOOHOCTEH CHCTEMHOTO
paccMoTpeHus — mpoOieMbl M 3ajad,
KOHIIENITyaIbHBIX OCHOB M METO/I0JIOTHYECKUX
IIPUHLIMIIOB CHHTE3a CIJIOKHBIX TEXHUYECKUX
CHCTEM, KaK METOJIOJIOTHH PEILICHMs 3a1a4.

The discipline allows the formation of future
doctoral students specializing in the field of
computer technology, professional competencies in
the field of theoretical foundations and laws of the
construction and functioning of systems. "Theory of
complex Systems" is a theoretical and practical
training of doctoral students in the formation of
future specialists ' abilities to systematically
consider problems and problems, the conceptual
foundations and methodological principles of the
synthesis of complex technical systems as a
methodology for solving problems.
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Ilocmpexsusummepi / Ilocmpexsuszumwl/ Postrequisites

JIOKTOPAHTTBIH FBUIBIMU-3EPTTEY KYMBICHI

Hayuno-uccnenoBarensckas pabora
JIOKTOpaHTa

Scientific research work doctoral student

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunst/ Course features

Twuicti GarmapiaManbIK KacaKTaMaHbl
naiiiaiiana OThIPHII, YHUBEPCUTETTIH
KOMITBIOTEPITIK CHIHBINTAPBIHA cabaKTap
OTKI3y.

[IpoBeneHne 3aHATUH B KOMIBIOTEPHBIX
KJlaccaX YHUBEPCUTETa, C HCIOJIb30BAHUEM
COOTBETCTBYIOIIIETO MIPOrPaMMHOTO
obecreyeHus..

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

HNBanoBa U.B.

‘ HBanosa 1.B.

HBanosa U.B.

KacaHabl HHTEJIEKT, pOOOTOTEXHHUKA KdHe OacKapy / UCKycCTBeHHBbIH MHTE/VIEKT, pOOOTOTEXHUKA U yNIpaBJieHue /

Artificial intelligence, robotics and control

OKy maxcamul / Yueonan yenv/ Purpose

’)KacaHAbl MHTEJUIEKT cajachlHOarel  OLTIMIL
KaJIBIITACTHIPY, ’KacaH bl WHTEJUICKT
KYHeNepiHiH KYpbUIBIMBI MEH (DYHKIMSIIApPbIH,
Heri3ri  yfbIMJap ME€H  TEePMHUHOJOTHSHBL,
TEOPHMSUIBIK HEri3iep MeH KOl KOMIIOHEHTTI
TEXHOJIOTUSITBIK KEeIIeH epre apHaJFaH
MHTEJUIEKTYasI bl 6ackapy xKyhenepi

dbopMmupoBaHue 3HaHUI B obnactu
HUCKYCCTBEHHOT'O  HWHTCIUICKTA,  HM3y4YCHHE
CTPYKTYpBI u byHKIUH CUCTEM
UCKYCCTBEHHOTO  HWHTEIUIEKTa,  0a30BBIX

NOHATHUH M TEPMHUHOJIOTMH, TEOPETUYECKUX
OCHOB U ()yHJJTaMEHTAJIbHBIX 3HAaHUH B 0071aCTH

HHTCJUICKTYAJIbHBIX CHUCTEM YIIpaBJICHUA
MHOT'OKOMITIOHCHTHBIMH  T€XHOJOTUYCCKUMH
KOMIIJICKCaMH.

formation of knowledge in the field of artificial
intelligence, study of the structure and functions of
artificial intelligence systems, basic concepts and
terminology,  theoretical ~ foundations  and
fundamental knowledge in the field of intelligent
control systems for multicomponent technological
complexes.

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

CaJIaCBIHJIAFBI 1pTeiti OUTIMAEp Il 3epTTey.

Okbimy
Kypersl corTi asikraranHaH KeiliH Ourim
ajnylmbLIap

Ouryre THIC: JKacaHIbl HWHTEJJIEKT TYCIHITI;
TEeXHUKaJa >KacaHJlbl MHTEJUIEKT XYHeCiH Kypy
MPUHITUAIITEP]; MENIMACPl 137y JKOHE OJapra
colikec MEXaHM3MII ICKe achlpy oficTepi;
3UATKEPIIK ~ Kyhenmepae  Ourim  0Oa3achlH

ITocJie ycnenHoro 3apepuieHusi Kypca
o0yyarommecsi OyayT
3HATh: MOHATHUA UCKYCCTBCHHOI'O HHTCIIJICKTA,

IIPUHIUIIBL IIOCTPOEHUS CUCTEM
HUCKYCCTBEHHOI'O MHTEJUIEKTa B TEXHUKE;
METO/bI IIOMCKa peueHuin U
COOTBETCTBYIOILIHE UM pean3anyu

After successful
students will be

know: the concepts of artificial intelligence;
principles of building artificial intelligence systems
in technology; methods of finding solutions and
their corresponding implementation mechanism;
existing methods of representation, accumulation,

completion of the course,
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YCBIHYIbIH, )KUHAKTAY/AbIH, TYPJICHIIPYAIH KOHE
KOJIJaHY/IbIH KOJJIAHBICTAFbI 9/IICTEPI; ecenTepii
YChIHY JKoHe (opmanuzanmsuiay —ToCUIAepi;
MEXaTPOH/IBIK KyHenepain KYMBIC
OpraHJlapblHBIH ~ KO3FaJbIC  oHEe  Oackapy
MiHIETTEPIH JKOCTapiay Heri3uepi;

icTel amy Kepek: THUITIK ecenTepil Iemry,
IICMIIJICTIH ~ TalchlpMara  COMKEC  JKacaHIbl
UHTEJJIEKT JKYHECIHIH  KYPBUIBIMBIH  KYPY;
OUTiMII YCBIHYABIH OPTYpPJi THITEPi HETi3iHIe
6iiM 0a3achlH KaNBINTACTBIPY; Oenriii Oip moH
caJlachl YIIiH KapanaibiM capantaMaliblK KYHeH1
KYpY; aHBIK €MeC JIOTMKA >OHE HEWPOHJBIK
KEIUIep  OJICTEpIMEH  MEXaTpPOHHMKA  IKOHE
pOOOTOTEXHMKA  MOCeNeNepiH ey  YIIiH
KOJ1/1aHOaIIbI Oaraapiamanap MaKeTTEPIH
nai1ajiany;

MEHrepyi THIC: sKacanIbl HHTEJIEKT
CallachIHJIaFbl JIaF/IbUIAp; THUITIK MISHIiMACPIl
TaH/Jay; TEXHUKAIBIK JKOHE MIBIFapMAaIIbLIBIK
MiHAETTEep/l Lemry.

MEXaHu3Ma; CYILIECTBYIOIINE METOJIBI
MPEJICTABICHUS, HAKOIUICHUS, MOIU(UKAIIH
n MPUMEHEHUS 0a3 3HAHUI B
MHTEJUICKTYaJIbHBIX ~ CHUCTEMax;  CIOCOOBI
MpeAcCTaBICHUS ©  (GopMalu3aluy  3ajad;
OCHOBBI TUTAHHUPOBAHUS 33J1a4M JBIKCHUS U
YIPaBJICHUS pabounmMu opraHamu
MEXaTPOHHBIX CHCTEM;

YMETh: peulaTb TUIIOBbIE 33Ja4M, IMOCTPOUTH
CTPYKTYpY CHCTEMBI HCKYCCTBEHHOTO
MHTEJUIEKTa B COOTBETCTBUM C pellaeMOu
3amauedt; chopmupoBaTh 0a3ly 3HAHMM Ha
OCHOBE pa3JIMYHBIX THUIIOB MPEJICTABICHUS
3HAHUIL; MOCTPOUTH 3JIEMEHTAPHYIO
AKCIIEPTHYKD CUCTEMY JUIsl OINpPEIEICHHOU
MpEeAMETHOM 00JIaCTH; MCTOIB30BaTh MAKETHI
MPUKIAIHBIX MPOrpamMM JUIsl pelieHus 3aaad
MEXaTPOHUKH U POOOTOTEXHHKH METOJaMHU
HEUYETKOM JIOTUKU U HEUPOHHBIX CETEM;
BIIQJICTh: HaBBIKAMH B obnactu
HCKYCCTBEHHOTO WHTEIICKTA; BbIOOpa
TUTIOBBIX PEIICHUH; PEIICHUS TEXHUICCKUX U
TBOPYECKHUX 3a]1ay.

modification and application of knowledge bases in
intelligent systems; methods of representation and
formalization of tasks; basics of planning tasks of
movement and control of working bodies of
mechatronic systems;

be able to: solve typical problems, build the
structure of an artificial intelligence system in
accordance with the problem being solved; form a
knowledge base based on various types of
knowledge representation; build an elementary
expert system for a specific subject area; use
application  software  packages to  solve
mechatronics and robotics problems using fuzzy
logic and neural networks;

possess: skills in the field of artificial intelligence;
selection of standard solutions; solving technical
and creative problems.

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

By moH xacaHbl HHTEIUIEKT OOMBIHIIA Ka3ipri
3aMaHfbl OLTIMAI MEHrepyli, OHbIH Kajail icke
achIpBUTYBIH  KOHE Kalija maijanaHbLTybl
MYMKIiH, COHJIali-aK JIOTHKachl aHBIK eMecC
Kyhenepai KYpyAblH HETi3Ti NPHHIHUITEPIH,
HEUPOXKENIIK  Oackapy JKYHWenmepiH  JKOHE
capanTaMalbIK KyHelepiH TYCIHY/ Ke3en .

JlaHHas TMCUMIUIMHA MPEANO0JIaracT yCBOCHUE
COBpeMeHHBIX 3H3HI/II>1 110 I/ICKyCCTBeHHOMy
MHTEJUIEKTY, KaK OH Peaiu3yeTcs U IJIe MOKET
6I)ITI) HCIIOJIB30BAaH, a TaKXeE YHCHCHI/IG
OCHOBHBIX MPHUHILHUIIOB MMOCTPOCHUS CUCTEM C
HEUYETKON JIOTMKOM, SKCIEPTHBIX CHUCTEM U
CHUCTEM HEHPOCETEBOTO YNPABICHHUS.

This discipline involves mastering modern
knowledge of artificial intelligence, how it is
implemented and where it can be used, as well as
understanding the basic principles of building
systems with fuzzy logic, expert systems and neural
network management systems.

Hocmpexsusummepi / [locmpexsuszumut/ Postrequisites
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JIOKTOPAHTTHIH FHUIBIMH-3€PTTEY KYMBICHI Hayuno-uccnenoBarenbckas pabora Scientific research work doctoral student
JIOKTOpaHTa
Ilonnin epexwenikmepi / Ocobennocmu oucyunaunst/ Course features
Tuicti 6armapiamMaibiK KacaKTaMaHbl [TpoBenenue 3amsaruii B kKommbioTepHbIx | Conducting classes in computer classes of the
naiijanana OThIPbIIN, YHUBEPCUTETTIH KJaccax yHUBEpPCHTETa, C WCIONIb30BaHUEM | UNiversity, using the appropriate software.
KOMITBIOTEPITIK CHIHBIITAPbIHIA cabaKTap COOTBETCTBYIOIIETO POrpaMMHOTO
OTKI3Y. obecrieyeHus.
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
MBanosa 1.B. ‘ Heanosa 1.B. ‘ Meanosa 1.B.

FPGA Herizinge Kypbuirbuiapabl 1ambiTy / Pazpadorka ycrpoiictB Ha 6a3ze FPGA / Development of devices based on FPGA

Oky maxcamul / Yueonan yenv/ Purpose

FPGA-na nu3aiin Herizaepin menrepy, FPGA-nma | ocBoenue ocHoB mpoektupoBanust Ha FPGA, | mastering the basics of FPGA design, gaining skills
KoOayay cajachlHIarbl 3epTTEYJIEpi OpbIHIAY | MOJy4YeHHe HaBbIKOB B  (opmuposanuu | in forming approaches to performing research in the
TOCUIZIEpiH KAJIBINTACTBIPY JaFIbLIapbIH ally. noaxonoB  BeimonHeHus: uccnenoanuii B | field of FPGA design.

obnactu npoexktupoBanus Ha FPGA.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kyperbl cotri asikrarannan keiiin O6iaiM | [Tocse ycnmenmHoro 3aBepuienusi Kypca After successful completion of the course,
aJymbLiap o0yuarommecsi OyayT students will be

oiny: FPGA - na icke aceipyra apuHanrad CKKO | 3Hate: ocobennoctu moctpoenust cucteM | know: features of building DSP systems intended
xyitenepin  kypy epekmenikrepi; CKKO | LIOC, nmpennasnaveHHbix st peanusanuu B | for implementation in  FPGA; methods for
Kyienepin cunarraynsl HDL o3ipney xome | FPGA; meroasr paspabotku u Bepudukammu | developing and verifying HDL descriptions of DSP
Bepudukanusay omicrepi; CKKO skyitenepin | HDL ommcanus cuctem I[OC; cmocoOsr | Systems; ways to debug DSP systems in FPGA;
FPGA-na xxenzaey Tociiaepi, otnaaku cucteM LIOC B FPGA; be able to: build mathematical models of DSP
icreyi kepek: FPGA-ma icke aceIpyra >kapaMiibl | yMETh: CTPOHMTh MaTemaTthyeckue wmojenan | Systems suitable for implementation on FPGA;
CKKO sxyiieciniH MateMaTuKaiablk Mojienbaepin | cucrem [{OC, nogxoasmue ans peanusanuu | describe models on HDL, verify them using
kypy; HDL-ne monmensaepai cunarray, onapasl | Ha FPGA; onwmceiBath mozenun Ha HDL, | modeling; implement the resulting models in FPGA;
Monenbaey kemeriMeH Ttekcepy; FPGA - na | Bepudunupoars ux C nomoteio | possess: the skills of mastering a large amount of

aIIBIHFaH MOJICIIBJCP/II 1CKE achIpy; MOJICTUPOBAHHSI, peanu3oBeiBaTh | information; setting research tasks and skills of
MEHrepyl THIC: aKMapaTThlH YJKEH KeJeMiH | moiydeHHble Moaenu B FPGA,; independent work.
urepy JIaFIbUIaPBI; FBUTBIMU-3€PTTEY
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MIHICTTEPIH KOK JKOHE O31HIIK  KYMBIC
JaFIbLIaphL.

BJIAJICTh: HaBBIKAMU OCBOCHHS OOJBIIOTO
obbema WHPOpPMAIUU; MOCTAHOBKH HAYYHO-
UCCIICIOBATEIIbCKUX 337lad W HaBBIKAMH
CaMOCTOSITEJIbHON pabOTHI.

Kypcmoin Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca/ Course summary

I[Ton FPGA xobamay HerizuepiH MeHrepyi
ke3neiai. [ToHai MeHrepy HOTHKECIH e aJTbIHFaH
outrim  nmoktopanTTapasl FPGA-pma  xobanay
caJlachIHJIa TalbIHAayFa )KOHE JOKTOPAHTTAPIbIH
FPGA-na  xobamay  camacelHIa  ©3IHIIK
3epTTeyJIepiH OpBIHAayFa KO3KapacThl
KaJIbIITACThIPYFa KOMEKTECE/I.

JucnuniuHa mpeamnojaraeT 0OCBOEHUE OCHOB
npoektupoBanusi Ha  FPGA.  3uanus,
MOJIyYeHHbIE B pe3yJbTaTe  OCBOCHHUS
JUCLUIUIMHBI, TIOMOTYT TIpd TOATOTOBKE
JOKTOPAHTOB B OOJIACTH MPOEKTUPOBAHUS Ha
FPGA wu ¢opmupoBaHMH TIOAXOIOB K
BBITIOJTHEHUIO CaMOCTOSITENIbHBIX
UCCJICJIOBAHUI JIOKTOpaHTaMu B  00J1acTH
npoektupoBanus Ha FPGA.

The discipline involves mastering the basics of
FPGA design. The knowledge gained as a result of
mastering the discipline will help in the preparation
of doctoral students in the field of design on FPGA
and the formation of approaches to the
implementation of independent research by doctoral
students in the field of design on FPGA.

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

HOKTOpaHTTHH FBUJIBIMU-3CPTTCY KYMBICHI

Hayuno-uccnenoBatenbckas paborta
JIOKTOpaHTa

Scientific research work doctoral student

Ilonniy epexwenikmepi / Ocobennocmu oucyunaunwy/ Course features

Twuicti OarmapiaamManbIK jKacaKTaMaHbl
naianaHa OTHIPBIN, YHUBEPCUTETTIH
KOMITHIOTEPJIIK CHIHBITITAPBIH/IA cCabaKTap
OTKI3Y.

IIpoBeneHne 3aHATUM B KOMIBIOTEPHBIX
KJlaccaX YHUBEPCUTETa, C HCIOJIb30BAHUEM
COOTBETCTBYIOIIETO IPOrPaMMHOTO
obecreyeHus.

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

Hcemannos A.O.

Hcemaniaos A.O.

‘ Hcmanios A.O.

Po0oTTBIK KylieJepaiH ceHiMALTIri MeH TOKbIPATYPaKThLIbIFbI / Hage:KHOCTH U 0TKA30yCTOIYHBOCTH POOOTOTEXHUYECKHUX cUCTEM /

Reliability and fault tolerance of robotic

OKy maxcamul / Yueonan yenv/ Purpose

POOOTTEHI XKYlienep MEH KyielnepaiH CeHIMILTITIH
Oaranmay KOHE €CemTey Typalbl TYCIHIK,
CTaTHCTUKAIIBIK, KYPBUTBIMIBIK KOHE
AKCIUTYaTaIMsUTBIK  MOJIENBJIEpre HETi3JIeNTeH,

NpHOOpeTeHNE 3HAHUIM O MOHSATUSX OICHKU H
pacueta HAACKHOCTH POOOTOTEXHHUYECKUX
CHUCTEM M CHUCTEM Ha OCHOBE CTATHCTHYECKUX,
CTPYKTYPHBIX M SKCILTyaTallMOHHBIX MOJIETICH,

acquisition of knowledge about the concepts of
evaluating and calculating the reliability of robotic
systems and systems based on statistical, structural
and operational models, about the issues of software
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OarmapiamalbiK KaMTaMachI31aHIbIPY/IbIH
CEHIMJIUIIT], POOOTTHIK KyWenepai OakpLIay
KOHE JMarHOCTHKajay OMIiCTepl Typasbl OiTiM
aiy.

O BOIIpOCax HAJACKHOCTH IIPOI'paMMHOI'O

o0OecnieueHus, METOJbl  KOHTPOJS W
JIMarHOCTUPOBAHUS POOOTOTEXHUYIECKUX
CHCTEM.

reliability, methods of monitoring and diagnosing
robotic systems.

Oxvimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Ourim
ajrymbLiap

Oimyre THIiC: POOOTOTEXHMKAIBIK IKYHEIEpIiH
CEHIMIUIIT] MEH iCTeH HIBIFYBIHBIH
OPHBIKTBUIBIFBIH ~ OaFrajiay  KOHE  ecemnTey
TOCUIZEpl;  pOOOTOTEXHHUKAJBIK  KyHenep.i
JTMArHOCTHKAIAYIBIH HET13T1 9ficTepi;

icTeil  amy  Kepek: POOOTOTEXHUKAIIBIK
Kyhenepaiy CeHIMILIIT1 MEH icTeH
HIBIFYIIBIIBIFBIH  €CENTEY OAICTEPIH KOJJIaHY;
bakpinmay TecTiniepiH Kypy; JAMarHOCTHKAJBIK
TeCTTep KYDY; Ken IPOLIECCOPIIBI
POOOTOTEXHUKAIIBIK KyHenepi
JMarHOCTHKAJIAY;

MEHrepyl THIC: POOOTOTEXHUKAJBIK KYHenepaiH
CEHIMIUIITIH J)KoHE 1CTeH LIBIFYBIHBIH
TYPaKTBUIBIFBIH OaFanay JaFIblIaphl.

ITocne ycnemHoro 3aBepuieHns Kypca
odyuyarwimuecs OyayT

3HaTh: CIOCOOBI  OLIGHKM H  pacyera
HAJICKHOCTH u OTKa30yCTOMYMBOCTH
pO6OTOTeXHI/I‘-IeCKI/IX CHUCTEM, OCHOBHBbBIC
METO/IbI JIMarHOCTHUPOBAHUS
POOOTOTEXHUUECKUX CUCTEM;

yMETh.  NPUMEHHUTh  METOJBI  pacyera
HAaACKHOCTU n OTKa30yCTOYHNBOCTHU
POOOTOTEXHUYECKUX CHUCTEM,; CTPOUTH
KOHTPOJIbHBIC TECTHBI, CTPOUTDH
JTUATHOCTHYECKHE TECThl; TUArHOCTHPOBATh
MHOTOIPOIIECCOPHBIE  POOOTOTEXHUYECKHE
CUCTEMBI;

BJIAACTh: HAaBbIKaMH OICHKH HAACKHOCTHU U
OTKa30yCTOMYMUBOCTH  POOOTOTEXHUYECKUX
CUCTEM

After successful
students will be
know: methods for evaluating and calculating the
reliability and fault tolerance of robotic systems;
basic methods for diagnosing robotic systems;

be able to: apply methods for calculating the
reliability and fault tolerance of robotic systems;
build control tests; build diagnostic tests; diagnose
multiprocessor robotic systems;

possess: skills for assessing the reliability and fault
tolerance of robotic systems;

completion of the course,

Kypcmuiy kvickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary

[ToH O0OBEKTINEPAIH JKOHE TEXHOJOTHSUIBIK
KYHenepaiH CEeHIMIUTITiHe dcep €TETiH >KaJIbI
(bakTopaap/ipl, CEHIMAUTIK MapaMeTpiepiH ecer-
Tey OIICTEPiH KOHE TEXHOJOTHUSIIBIK JKyHenepai
KypacThIpy KOHE TaifjlalaHy ecenTepiHje
OHTAIJIBI MIeNIMIEp/ 13/1€y 9/1ICTEPIH KOHE OChI

KyWemepali — 3eprrey  MeH  KoOalayablH
MaTeMaTHKAIBLIK omicTepiH, coHmai-aK
MEXaTPOHJIBIK ~ JKYHelepAl  JUarHOCTUKajay

JucnunnuHa mpeanosaraeT U3yduTh OOIIHe
(dakTophl, BIUSAIONIME HA  HAACKHOCTDH
OOBEKTOB W  TEXHOJOTUYECKHX  CHCTEM,
METO/Ibl pacuera NmapamMeTpoB HAJEKHOCTH U
METO/bl TIOMCKA OINTHMAJBHBIX pEHICHUN B
3aa4ax KOHCTPYHPOBAHUS U JKCIUTyaTalllH
TEXHOJIOTMYECKUX CHCTEM M MaTeMaTH4eCKHe
METO/bl HCCIEAOBaHUS M MPOECKTHUPOBAHMS
ATUX CHCTEM, a TAKXKe CIOCOOBI AMATHOCTUKH

The discipline involves studying general factors that
affect the reliability of objects and technological
systems, methods for calculating reliability
parameters and methods for finding optimal
solutions in the problems of designing and operating
technological systems, and mathematical methods
for studying and designing these systems, as well as
methods for diagnosing mechatronic systems.
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TOCUIZIEPIH JKOHE OjlapJbl OamTayabl Kypri3yi
KapacThIpaJibl.

MCXAaTpPOHHBIX CHCTEM MW IIPOBECACHHUEC HUX
HaJIaaKH.

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

HOKTOpaHTTHH FBIIIBIMU-3CPTTCY KYMBICHI

Hay4no-uccnenoBarenbckas padora
JIOKTOPaHTa

Scientific research work doctoral student

ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features

Twuicti GarmapiaMabIK KacaKTaMaHbI
naiiiaiiaHa OThIPHII, YHUBEPCUTETTIH
KOMITBIOTEPITIK CHIHBINTAPBIHA cabaKTap
OTKI3y.

[TpoBeneHne 3aHATUH B KOMIBIOTEPHBIX
KJlaccaX YHUBEPCUTETa, C HCIOJIb30BAHUEM
COOTBETCTBYIOIIIETO MIPOrPaMMHOTO
obecreyeHus..

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

CamsixoBa O.C.

Canpikosa O.C.

CamsikoBa O.C.

CynepkomnbroTepiik ecentep / CynepkoMnblOTepHble BhIYUCIAeHHs1 / Supercomputer computing

Oky maxcamul / Yueonas yenv/ Purpose

JOKTOPAHTTApPFa CYMEPKOMITBIOTEPMEH IKYMBIC
icTeyre = TEOpPHSUIBIK ~ KOHE
naneHABIK. [loHAI Wrepy HOTHXKECIHIE alFaH
OuriMm  OarfapnamManapiabl  o3ipiey  JKOHE
napajuiebey HET13/IepiH UTEPYTre KOMEKTECE/Il.

IMPAKTUKAJIBIK

TCOPCTUUCCKAA M IMPAKTHYCCKad ITOATOTOBKA
JAOKTOPAHTOB K pa60Te C
CYNICPKOMIIBIOTCPHBIMHU BBIYMCIICHUAMU.
3H8.HI/I}I, IMMOJIYYCHHBIC B PE3YJIbTATC OCBOCHUA
JAUCHUIIIIMHBI, ITIOMOTYT ITPH OBJIAJICHUN OCHOB
pa3pa60TKH 1 pacriapaJiICJIIMBaHU IIPOTpaMM.

theoretical and practical training of doctoral
students to work with supercomputer computing.
The knowledge gained as a result of mastering the
discipline will help you master the basics of
developing and parallelizing programs.

Okbimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypersl ¢oTTi  asikraranHaH KeHiH Oilim
aJymbLiap

Olmyre THiC: ecenTey KiacTepiepiHae IailbiH
Oarmaprmamanapisl KypacThIpy, JXOHIEY >KOoHE
icke KOCY epexenepi; napasienb
Oarmapramanap/Isl )Kacayra )KoHe JKYMBIC icTeyre
MYMKIHJIIK O€peTiH KOJJIaHBICTAFbI O/IICTED;
icTel ay Kepek: Oarmapiamanap jkacay XKoHE
oJIappl MapajlIebaey;

ITocJie ycnemHoro 3aBepiieHus1 Kypca
odyuaromuecs OyayT

3HaTh: MpaBWIa KOMIWIALMH, OTIAAKU H
3aIrycka TOTOBBIX IporpaMm Ha
BBIUHCIIUTENBHBIX KJIACTEPAX; CYIIECTBYIOLINE
METO/1bl, TO3BOJISAIOIINE pabOTATh U CO3/1aBaTh
HapaJuIeNIbHBIE IIPOTPAMMEL,

yMETh:  CO3[aBaTb  IPOTPaMMBI
pacnapajjiennBarhb;

n nux

After successful
students will be
know: rules for compiling, debugging, and running
ready-made programs on computing clusters;
existing methods that allow you to work and create
parallel programs;

be able to: create programs and parallelize them;
own: develop programs for tasks from the specified
sections.

completion of the course,
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MEHrepyl THIC: KepCeTUIreH

a3ipIey.

OemiMIepacH
TarchIpMaiapFra apHaJiFaH OarmpapiaMarnapibl

BJIQJIETh: pa3pabOTKU Mporpamm AJis 3334 U3
YKa3aHHBIX pa3JIeJIoB.

Kypcmuiny kbickawa mazmynwt / Kpamxoe cooepacanue kypca/ Course summary

[Ton mapamienbAl ecentey >KyHelepiH 3epTTey
KOIIIIPOLIECCOPIIBIK

JKOHE OJIAPJBIH  OKIKTENyi,
ecenTey OKYHeNepiHiH JKalllbl CHIATTaMachl,
napajuieib ecenTeynepIiH THIMIUIITIH Oarajay,
ecenTey KYPACNIUINiH Tajjay >koHe Oaranay,

OpenMP TexHOJOTHACHIH OasiHIay, Mapauieib
omicTep Il A3IPIICYIiH JKAJIIbl CXEMAachl, €CEITey
ecenTey

MaTeMaTUKachl VIIiH Tapajlieibal
oicTepi MEHrepyre MyMKIiHJIIK Oepejti.

I[I/ICL[I/IHJ'II/IHa AacT BO3MOXHOCTb HM3YUCHUA
NapauIeTbHBIX BHIYUCIUTEIBHBIX CUCTEM U UX
Kinaccupukanus, oO0mas — XapaKTepUCTHKA
MHOTOMPOIIECCOPHBIX BBIYHCIUTENbHBIX
CHUCTEM, OLICHKA 3P HEKTUBHOCTH
napauiebHbIX BBIUMCIICHUI, aHanm3
CJIOKHOCTHU BBEIUHMCIICHUH nu OILICHKa
BO3MOXKHOCTH pacnapaieIuBaHus,
u3noxenue texuonorun OpenMP, oOmas
cxeMa pa3pabOTKH MapajuleNbHbIX METOOB,
MCTOJbI MapaJICIIbHBIX BBIYHCIICHUH JJIsA
3aJ]a4 BBIYMCIUTEIbHON MaTEMATUKH.

The discipline provides an opportunity to study
parallel computing systems and their classification,
general characteristics of multiprocessor computing
systems, evaluation of the effectiveness of parallel
computing, analysis of the complexity of computing
and evaluation of the possibility of parallelization,
presentation of OpenMP technology, general
scheme for the development of parallel methods,
methods of parallel computing

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

HOKTOpaHTTHH FBUJIBIMU-3CPTTCY KYMBICHI

Hayuno-uccnenoBatenbckas paborta
JIOKTOpaHTa

Scientific research work doctoral student

Ilonniy epexwenikmepi / Ocobennocmu oucyunaunwy/ Course features

Twuicti OarmapiaamManbIK jKacaKTaMaHbI
naianaHa OThIPBIIN, YHUBEPCUTETTIH
KOMITHIOTEPJTIK CHIHBITITAPBIH/IA CabaKTap
OTKI3Yy.

IIpoBeneHne 3aHATUM B KOMIIBIOTEPHBIX
KJlaccaX YHUBEPCUTETa, C HCIOJIb30BAHUEM
COOTBETCTBYIOIIETO IPOrPaMMHOTO
obecreyeHus.

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaphama rcemexuici / Pykoeooumens npozpammel/ Programme manager

CamsixoBa O.C.

Canpixosa O.C.

\ CamsixoBa O.C.
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