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2071 HKBLIBL KaﬁblﬂﬂaHaTHH Oinim anmymeutapra apHanrad «8D06104- Ecenrey TeXHHKACKI JkoHe OarapiaMaiblK KAMTAMackl3 eTy» Oitim
Oar napiamackl GOHBIHINA MAHAEP KATAIOTbI

Karanor auctmriun no obpazoparenbHoii mporpamme «8D06104- BeraucanTebHAsS TEXHHKA H IIPOrPAMMHOE 0beciedeHHey Uist obyqalommxcs
npuema 2021 rona
The catalog of disciplines education program «8D06104- Computer Engineering and Software» for the students of the 2021 year admission

No [ToHHIH [ToHHIH Kpenut/ Kpickaiia aHHoTaums/ IlpepekBusurTep/
LMK/ ataysl /
Llukn Ha3sBaHue QHCUMIUIMHBL / Kpenut/ KpaTkas aHHOTaUMs / [TpepekBU3HTLI/
JIMCLIMILIHHBI Name of the course
/Cycle of the Credit/ Annotation Prerequisites
course

1 cemecTp /1 cemecTp / Semester 1

KOO xomnonenti / BY3oBckuii komnonent / University component

1 | BITXKOOK AKaneMHsIbIK #a3z0a 5 [ToH MNOKTOpNBIK JAMCCEpPTALMAHBIH FbUILIMH-3epTTey OarbIThiHAAFbI
bl BK AKaJIeMHYECKOE ITHCHMO aKaNeMHAUTBIK MOTIHAEPAIH KYPBUIBICKI MEH JKYMBIC ICTEYiHiH Herisri
BD UC Academic writing KaruzanapblH OKbIll  YHpeHyre, COHbIMEH Karap akaJeMHMAJIbIK

MOTIHAEpAl ka3yaa TaxipHOenik Jarapiap/sl urepyre OarbiTTajIFraH.
JIMCUMIIIHHA ~ HanpaBieHAa HAa W3YYeHHE KIIOUEBBIX TPHHLIMIIOB
MOCTPOEHHUA M (PYHKLIMOHUPOBAHUS aKA/IEMMUECKUX TEKCTOB B HAY4YHO-
HCCJIENOBATE]ILCKOM HalpasJCHUH ,EiOKTOpCKOﬁ JAHCCEpPTALIHH, a TAKKe
HPHO6PCTBHHC NPaKkTH4YECKOIro HaBbIKa HaInucaHus TEKCTOB
aKaJIeMMYECKO HarnpaBIeHHOCTH.

The discipline is aimed at studying the key principles of the
construction and functioning of academic texts in the research direction
of a doctoral dissertation, as well as the acquisition of practical skills in
| writing academic texts.
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Tannay Goiibinina komnouerrrep / Komnonentri no suisopy / Optional Components

2 bITTK Urenepus garsl THimMaiey 5 Taxipubenik Kbi3METTe TYBIHAANTLIH NPOGIIEMANap/bl Wellyre KakeTTi | HakTsl yakbiT AyHenepine
b/ KB amictepi MATeMaTHKAIbIK MOJCNBbIACPAI JambiTya OiliM MeH Jarabl  any, | apHaiFaH nporpamMalibik
BD EC METO,H.I:I ONTHUMH3ALIHH B JIOTHKAJIBIK Oﬁﬂayﬂbl JaMBITY, HHAKCHCpHA cataCblHAarbl KaMTaMaHbl KYpy

MHIKEHEpUH OHTAHNAH/BIPY MAceNeNepiH ey Aariblaphl MeH KabileTTepiH | TeXHONOrusch
Optimization Mothods in Ka/IbIITacThipy. TexHonoruu pazpaboTku
Engineering [onyuenne 3uauuii M GopMMpOBaHHME OCHOBHBIX HABBLIKOB 110 | MPOrpaMMHOIO
pa3paboTke maTeMaTHueCKMX MOJeneii, HeOOXOMMMBIX N pelleHus | 0DecriedeHus 1S CHCTeM
3a/1a4, BO3HMKAIOWMX B TPAKTUYECKOH JIEATENBHOCTH, Pa3BUTHE | PeabHOro BPeMeHM
JIOTHYECKOr0  MbllIeHHsA, (OpMHUpOBaHMe yMeHWH W HaBbikoB mo | Software engineering for
PEILEHHIO ONMTHMH3ALHOHHBIX 3a1a4 B 00JIACTH MH/KEHEPHH. real-time systems
Obtaining knowledge and the formation of basic skills in the
development of mathematical models necessary to solve problems
arising in practical activities, the development of logical thinking, the
formation of skills to solve optimization problems in engineering.

3 | BIITK belinenepai uudpneik enmey 5 [loH Kkeckinmi eHIeyre, NpOrpaMManbiK KamTama MeH annapatThik | Hakrsl yakeit KyHenepiHe
b/LKB Ludposas obpaGoTka MYMKIHIIKTepre, CyperTep/i OHIey CanachiHiarkl annapaTThiK JKOHE | ApHAIFAH MPOrpaMMAIbIK
BD EC n300paxkeHuH NpOrpaMMalibIK - KaMTaMaHbl [AMbITYFd apHalFaH LIeWiMIep MeH | KaMTaMaHbl Kypy

Digital Image Processing NepCrneKTUBaNapfa, CaHIblK KeCKiH/Ii eHaeyIiH Heri3ri GarbITTapbl MEH | TeXHOIOrMACHI
Macenenepine, aliropuTMAep MEH CypeTTepai eHaey CHMHTesiHiH | TexHonorum pa3paboTku
Q/licTepiHe HEeri3fe/reH Heri3ri TepMHMHIEp MEH TYCIHIKTEp/i 3epTTeyre | nporpaMMHOro
OarbITTanraH. obecreyeHus g CHCTeM
JIMCuMnIMHA  HAnpaBleHa HA  M3YYEHME OCHOBHBIX TEPMHHOB M | PealbHOrO BpeMeHH
NOHATHH, CBA3aHHBIX ¢ 0OpaboTkoii M300pameHuii, Bo3MoxHOCTeli | Sofiware engineering for
MPOrpaMMHBLIX M aNNapaTtHeIX —CPeACTB, crocoObl pewieHus W | real-time systems
NEepCreKTHBLl Pa3BUTHA annapaTHOro M MPOrpaMMHOTO obecreyeHus B
obnacti 06paboTku M306paXkeHHii, OCHOBHBIX HAMpaBIeHUIi U Npobiiem
unposoii 00paboTKK M300paKEHHIT, ANTTOPUTMOB M METO/IOB CHHTE3a
00paboTku u300paKeHHIi.

Discipline is aimed at studying the basic terms and concepts related to
image processing, software and hardware capabilities, solutions and
prospects for the development of hardware and software in the field of
image processing, the main directions and problems of digital image
processing, algorithms and image processing synthesis methods.
4 BITTK backapyabiH 3HATKepiK 5 Kypc 3uaTkepiik sxyiienepai xobanayIbiH 3aMaHayu TeXHOIOTMANAPLI, | HakTel yakbiT KyienepiHe
b5/1 KB KipicTipiireH xyifenepi Oinimai ewney aaictepi MeH Mojenbepi, OiniMai ewaey Tocinmepi, | aphanran NporpamMMablK
BD EC HuTennekTyanbHble BCTPOCHHbIE KobanayblH d1icTepi MeH MPOrpaMMAalbIK KYpaijaphl KapacThIpalbl.

CHCTEMBI YIIPABIEHHS
Intelligent Embedded Control
Systems

JKacaHabl HHTEUIEKT TaKbIpbIObl 60BN TAOBUIATHIH MOENbACPI HKIHE
apicTepai Tannayra xkome Geilimaeyre, konaaH6ansl TancklpManapasii
KeH ayKbIMbIH [LIELIYre epeKlle Ha3ap ay.aapbliaisl.

B kypce  OyayT  paccMOTpeHbI  COBPEMEHHBIE  TeXHOJOIMH

KaMTaMaHbl Kypy
TEXHOJIOTHACHI
TexHonoruu pazpaboTku
MPOrpaMmMHOro
obecnieyeHus s CUCTEM
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NPOCKTHPOBAHUA  HMHTCIIEKTYAIbHBIX  CHCTEM, MOIACIW H  METOIbI
NpeACTaBICHHA 3HAHMI M NOAXOA0B K 00paboTke 3HAHMIT, MeTOIbl M
nMporpaMMmHbie  cpeiacTBa  npoektuposanus.  Ocoboe  BHHMaHHe
YIAENA€eTCa YMEHUIO aHAJTM3UPOBATL H a1anTupoBaTh MOJCIH U METO/1bl,
COCTABJIAKOMMHE MPECJAMET HMCKYCCTBEHHOIO HMHTEJUICKTA, ANA PCLICHHUA
LIHPOKOIo CNEKTpa NpUKIaaHelX 3aaa4.

The course will consider modern technologies for designing intelligent
systems, models and methods for representing knowledge and
approaches to knowledge processing, methods and software for
designing. Special attention is paid to the ability to analyze and adapt
the models and methods that are the subject of artificial intelligence, to
solve a wide range of applied tasks.

peaibHOrO BPeMeHH
Software engineering for
real-time systems

5 BITTK
B KB
BD EC

Mobwibai poboTTapapl Moaenbaey
MopaenupoBanmne MOOHIBHBIX
poboTos

Simulation of Mobile Robots

Kypcra moduibai poboTrapasl MOAeNbACYAiH 3aMaHayd NPHHLMNTEpI
KapacThipbUiaibl - 2pTypii oOnbiCTaparbl FbUIBIM MEH TEXHHMKa
JIaMYBIHHBIH  MardcTpanasl  Oarsirrapsl.  Kypc poGoToTeXHHMKaNbIK
JyHenepal MOJeNbJeyiH  koHe MOoOMabal poboTTap KO3FanbiChiH
Oackapy aHanW3iHIH 3amMaHayM 2icTepl MeH KypanlapbiH OKBITYFa,
pobOTOTEXHHKAJA  KOJNJAHBUIATHIH  TEXHHKAIBIK  KypanJapibiH
annaparThiK *Yy3ere achlpbLUIYbIH 3epTTeyre OarbiTTANFaH.

B pamkax u3yueHMs JaHHOTO Kypca OyayT paccCMOTpPEHbI COBPEMEHHBIE
MPHHLMITB MOJETHPOBAHHA MOOW/IbHBIX PODOTOB — MarMcTpaibHOrO
HanpapJIEHHUA PpasBUTHA HAYKW W TEXHHKH B pPa3jH4YHBIX obnactax
nearenbHocTH. Kype HanpagieH Ha o0yuyeHMe COBPEMEHHBIM METoJam
H CpeacTBaM MOJCIHPpOBaHHA pO(’)OTOTCXHH‘iCCKHX CUCTEM M aHAJIM3y
YINpaBIeHUs JABHKEHHEM MOOMIIbHBIX poOOTOB, TaKKe Ha H3YuYeHHE
TEXHHUYECKUX CPEIACTB AannapatHoil peanu3aluM, NpPUMEHAeMbIX B
poBOTOTEXHHMKE.

In the frameworks of the study, the modern models of mobile robotics -
the main areas of development of science and technology in different
areas of activity are considered. Modern Learning Techniques: Modern
Methods and Models of Modeling Robotics and Control Systems,
Mobile Apparatus Robotics, Computing Techniques, Applied Robotics
Techniques.

HakTel yaksiT kyiienepine
apHAIFaH MPOrpaMMabiK
KaMTaMaHbl Kypy
TEXHOJIOIMUACHI
TexHonorum pa3paboTku
MpOrpaMMHOro
obecnevyeHuns Ui CHCTEM
peanbHOro BpeMeHH
Software engineering for
real-time systems

6 BI1 TK
BJ1 KB
BD EC

Jepexrepai xidepyniH LudpabiK
Kyitenepi

Liudpossie cucTemsl nepeiaun
JAHHbIX

Digital Communications

ITonne nnecoxponnsl PDH sxaHe canmpik cuHxpoHasl SDH caumbik
HEPAPXHACHI, TaJIIBIKThI-ONTHKAIBIK Bepy KyHenepli,
KOMMYHHKALMATBIK Keninepai Oackapy Macenenepli, MarucTpaibabiK
OTKI3rilITEpMEH  JKSHE  TallUBIKTBI-ONTHKANBIK  KabenbaepMeH
CUMMETPUsIIBIK Kabesbaepi naitnanana oTeipein, OipiHwinik OGaiinaHeic
JKeniciH koDamay —KaruJanapbiHbIH — HErisri  KypbUIFbUTApHl  MeH
#KaOABLIKTAPbIH  KYPY/bIH TEOPHAChl MEH MNPHHUMITEPIH 3epTrey
KapacTblpbUIFaH.

Hakrel yaksIT xKyiienepite
apHaJiFraH Nporpamma’biK
KaMTaMaHbl Kypy
TEXHOJIOTHSCHI
Texuonoruu pazpaboTKH
MpOrpamMHOro
ofecneueHus U1 CUCTEM
peanbHOro BpeMeHH
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ﬂ,ncuunmma Hanpap/jcHa Ha HM3Y4YE€HHE OCHOB TCOPHH W TPHHLMIIOB

NMOCTPOCHHA OCHOBHBIX VY3J0B MW alnaparypbl L[I‘IC])[)DBBIX CHCTEM
nepeaaun ruesnoxpoHuoit PDH u  cunxponnoit SDH  1mdporbix
uepapxuif, BOJOKOHHO- ONTHYECKHMX CHCTEM Tepeayu, BOMPOCOB
YNpaBIeHUs CeTAMM CBA3M, NMPHHLMIOB NMPOEKTHPOBAHHA TNEPBHYHOM
CeTH CBAIM 1O CHUMMETPHYHBIM KaOenaM C MEIHBIMH JKWIaMM M
BOJIOKOHHOOTITHYECKHM Kalessm.

The discipline provides for study of theory and principles of
constructing the basic units and equipment of digital transmission
systems of plesiochronous PDH and synchronous SDH digital
hierarchies, fiber optic transmission systems, issues of managing
communication networks, principles of designing a primary
communication network using symmetric cables with copper conductors
and fiber optic cables.

Software engineering for
real-time systems

7 BITTK KoMNbIOTEpIiK HHKEHEPHS 1aFbl 5 Kypc umdpibiK KpUMMHAJIMCTHKA CapanTamMachiHbiH  Herisfepid, | Hakrbi yakwiT xyienepixe
b1 KB‘ KBAHTTBHIK ecenreyep unpibik gonensiepli KuHay oAiCTepiH JKoHe onapibl Kanai eHjey | apHauraH NporpamMabik
BDEC KRaHTOBbBIE BLIYMCICHHS B KEPEeKTITIH, yakbiTIIa mepTabanaap/ibl naiganaHsln, | KaMTamaHsel Kypy
KOMI’]b}OTepHOﬁ HH)KeHepHH Kuﬁepxay_lncngmm XPOHOJNOIHAJIBIK KOPIHICIH Ki?HTa I-Q[py,llhl, CaAHABIK | TEXHOJIOIHACHI
Quantum Computing in apre(akTinepai Tanjay apkbUibl  1alyeln  i3epiH  aHbIKTayabl | TexHonoruu pazpaboTku
Computer Engineering KapacThIpaibl. ) NpOrpaMMHOTO
B kypce u3nomeHbl OCHOBbI LMGPOBOH KPUMMHATUCTHKM, METOJMKM | obecriedeHHs s CHCTEM
cbopa LMPPOBBIX YIMK W nopsaaka oOpalieHus ¢ HUMH, BOCCO3JaHMA | pealbHOro BpEMEHH
XPOHONIOTHYECKON  KapTWHBI  HMHUMZeHTa KuOepGesomacHoctH ¢ | Software engineering for
NOMOLIBK) ~ METOK  BpPEMEHHW, BBIABIGHMA  CJEIOB  BTOpkKeHus | real-time systems
noCpe/ICTROM aHaIn3a LM POBLIX apTe(hakToB.
The course outlines the basics of digital forensics, methods of collecting
digital evidence and how to handle them, recreating a chronological
picture of a cybersecurity incident using time stamps, identifying traces
of an invasion through analyzing digital artifacts.
2 cemecTp /2 cemectp / Semester 2
KOO xomnonenri / BY3oBckuii komnoneHT / University component
8 | BI1 XOOK FoubiMu 3eprey agicrepi 5 [ToH FBHUTBIMM 3epTTey 2ICTEPiH THIMJI KOJJAHY bl OKbITYFa, FhUILIMH
b1 BK MeTo/1bl HAy4YHBIX HCCIIENOBAHHI KbI3MET HOTHXKENepiH Tajjayra, [OKTOpaHTypaja CTyAeHTTEepiH
BD UC Science research methods FBUTBIMH 3€pPTTey Ky3ipeTTiliriH faMbiTyFa Oarbi TTanraH.

JlMcuMnuiMHa HampasieHa Ha u3yveHue Q(eKTHBHOrO MCIONb30BAHMS
METO/IOB HAy4YHbIX HCC/ICIOBAHUIA, aHaiu3a pe3ynbTaTOB Hay4uHOM
JCATCIIBHOCTH, pasBHTHA Haykomerpmecxoﬁ KOMIIETCHTHOCTH
o0yualommxcs B JOKTOPaHTy pe.

The discipline is aimed at studying the effective use of research
methods, analyzing the results of scientific activities, developing
scientometric competence of students in doctoral studies.
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BIT JKOOK

e

B NMPUJIOKEHHAX

Signals and Systems Visualization

nepbec  KOMIMblOTEpAEepAi  THIMIOI  KOHBEpCHANAYy — anropHTMAepi
Heri3iH/e Ky3ere achipy dIICTEPiH OKbIN yipeHyre OarbiTTaNFaH.

| 3amaHayu TapartbliiraH [ToHHIH Herisri yrbiMaapel MeH TyKbiphiMaamanapbiH, Taparbuiiad | Hakrel yakeiT xyiienepine
/1 BK MHTeJICKTY AN bl KYHenep SUATKEPIIIK Ay Henepain ipreai Herizaepin 3eprTrey; MaciuTadrsl OpTaja | apHairaH NporpaMMainbiK
BD UC CoBpeMeHHbIe pacTipeencHHble GeniHren ecenTeyjiep ieHOEpiHIE 3epTTeY HOTHKENEPIMEH TAHBICY, | KAMTaMaHbl Kypy
HHTEIEKTYAIbHBIE CHCTEMBI el ApXMTEKTYpachiHa 6ar|.:1T any/pl  YHpeHy KoHe TaparbulFaH | TeXHOJIOTMACHI
Modern Distributed Intelligent ecentey DI MEH Moz TapatbiiraH ecenTey TeXHWKAachlH | TexHonoruu paspaboTku
Systems JaMbITy Aaf bl aFbIMIAFbl YPAICTI KapacTbipy. ) MpOrpaMMHOIO
Y M3y4yeHHe  OCHOBHBIX  TMOHATHI M KOHUENUMA  AMCUMIUIMHBL | obecneueHHs LIS CHCTEM
CoBpeMeHHbIe  pacnpeieNeHHble  WHTEJUIEKTYalbHbIE  CHCTEMbI; | PEAllbHOIO BPEMEHH
3HAKOMCTBO C Pe3y/IbTATAMH MCCIIeIoBaHMii B pamKax pacrnpe/eieHHbix | Sofiware engineering for
BbIMMCIIEHMIE B MaciuTabupyemoii  cpene. PaccmarpuBatorcs | real-time systems
HarnpaelieHHA pPAa3BUTHUS CETEBBIX APXUTEKTYp M MOJeNeil, Takke
METO/Ibl pacripe/IC/IeHHbIX BbIYHCIICHHIA.
The study of the basic concepts of discipline, the fundamental
foundations of distributed intellectual systems; familiarity with the
results of the studies within distributed computing in a scalable
environment, learn to gain direction on the network architecture and the
model and the method of distributed computing.
Tannay Goiibinma komnoHerTrep / KomnoxenTsi no Beidopy / Optional Components
10 KITTK Moenbey xaHe Tanjay Axyiienepi 5 [Ton nporpamMmaliblk KaMTamaHsl 93ipiey anropuTMaepiH, Kypaeni | Mikenepusiarkl Thimainey
[1J1 KB YLUiH ipresi anropurmaep Kyienepai kobanay omicHaMachiHblH, Herisinjeri Herisri ogictepai | amictepi /Metossi
PD EC DyHIaMEHTaIbHbIE AITOPUTMBI JUTS OKbITYFa, WHTerpaiiblk cynbanapiael KoijaHy, #oOalblK arblHAap, | ONTHMM3ALMH B
CHUCTEM MOJIEJIMPOBAHHS M aHAJIW3A JMCKPETTi JK9HE Y3/IKCi3 MOJENbAep MeH alrOpUTMIEp KoHe THiMi | uikeHepun / Optimization
Fundamental Algorithms for nporpaMManbik  KaMTama  yiliH anroputMzaepai  skysere acwhipy | Mothods in Engineering
Systems Modeling and Analysis CTpaTerHaNapblH OKbITYFa OarbITTalnFaH.
JIMCUMIJIMHA  HanpaBlieéHa Ha W3yYeHHe AaJropuTMOB pa3paboTku
NporpaMMHOro  o0ecreyeHMs, METOJOB, JIeKAIUMX B  OCHOBE
METOI0NIOTHH NpPOEKTHPOBAHMSA s CJIOAKHBIX CHCTEM.
PaccMaTpMBalOTCA TaKkKe MCMONIL30BAHWE WHTErpalnbHOH CXeMbl B
KayecTBe MpPHUMepa, MPOEKTHbIE MOTOKH, JIUCKPETHbIE M HEnpepbiBHbIE
MOJEIH MW aJIFOPUTMbI U CTPATErHH Ui peajiM3alMv allrOpUuTMOB U1
3¢ eKTUBHOro NporpaMMHOro odeCneyeHHs.
Discipline is aimed at studying the algorithms and software
development, basic techniques underlying the design methodology for
complex systems, using an integrated circuit as an example, design
flows, discrete and continuous models and algorithms and strategies to
implement algorithms for efficient software.
11 KITTK CurHanaap MeH xyiienepi 5 [lon Kasipri 3amanfbl ecenTey KylenepiHae nepekrepai kuHakray, | beitnenepmi Ludpibik
IJ1 KB KOChIMILIATIapJa BU3yanjay OHJICY JKOHE YCBIHY, MareMaTHKalIblK KOpIHICTIH HerizzepiH wkowue | emney / Lludpopas
PD EC Busyanuzaums CHUrHaaoB M CHCTEM JiepeKTepi Kaiita eHaeyIiH THIMII kyiienepin sxoHe Kazipri samanrel | o6paborka w3oGpaxennu /

Digital Image Processing
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in Applications

,U,HCL.[H]L'II‘!HL{ HanpasJiecHa Ha HW3YYEHHE OCHOB MAaTeMaTHYECKOro
NpeacTaBjaCcHHUA H npcoﬁpa’soaanuﬁ JIAHHLIX B COBPCMEHHBIX CHCTEMAX
PErMCTPALIMK, HAKOIUIEHHA, 0OpabOTKH M NPEACTABICHUA JAHHbIX,
W3yyeHHe METO/IOB pealM3alliM B CHCTEMax M Ha COBPEMEHHBIX
NepcoHanbHbLIX KOMMNBIOTEPAaX Ha OCHOBe 3(P¢eKTHBHBIX anropuTMOB
npeobpa3zoBaHms.

Discipline is aimed at studying the fundamentals of mathematical
representation and data transformations in modern systems of recording,
accumulating, processing and presenting data, studying implementation
methods in systems and on modern personal computers based on
effective conversion algorithms.

KI TK
M1 KB
PD EC

PoboToTexHUKaNBIK KeweHnepre
apHanran SCADA xyiienepiu
KYPacTeIpy

Pazpaborka SCADA cucrtem ins
POOOTOTEXHHUYECKHX KOMIUIEKCOB
Development of SCADA Systems
for Robotic Complexes

Kypcra SCADA xyifenepiHiH *Kanmbl TYCIHIKTEPI MeH KYpPbUIbIMBI,
pOOOTTAaHABIPBUIFAH KEIIEeHAEPAl THIMII JK9HE CEeHIMII JUCneTyepuik
backapy KyleciH Kypy macenenepi, qcneryepiik 6ackapy xyienepine
KOWMBIIATBIH  HEri3ri  TajnanTap, KawblKrarsl Tepmubainap (RTU),
Gaiinanbic apHanapsl (CS), aucneruepnik Oackapy mnyuktepi (MTU),
SCADA kyiienepiHiH  (YHKUMOHANABIK JCHreiinepi, ©HIIpICTIK
uHTepdeHcTep KoHe KOHTPOJUIEpJIep OKbIThIIA/IbI.

B kypce msyyaiorcs obumme noustus M crpykrypa SCADA-cucrem,
npodsiemebl  MOCTPOEHH  3PPEKTUBHBIX M HAJCKHBIX  CHCTEM
JIMCMETYEPCKOro  ynpapjieHHs pODOTOTEXHHUECKMMH KOMIUIEKCAMM,
OCHOBHbIe TpeOOBaHWA K JWCIETYEPCKMM CHCTEMaMm YMNpaBJieHus,
ynaneHHsie TepmuHansl (RTU), kanansl ceazu (CS), nucneTuepckue
nyHkTel ynpasienua (MTU), ¢ynkumoHaneHbie ypoBHu SCADA-
CHCTEM, MPOMBILITIEHHBIE HHTEP(EHCE H KOHTPOIEPHI.

The course explores the general concepts and structure of SCADA
systems, the problems of building effective and reliable dispatch control
systems for robotic complexes, the basic requirements for dispatch
control systems, remote terminals (RTU), communication channels
(CS), dispatch control units (MTU), functional levels SCADA systems,
industrial interfaces and controllers.

Backapy IbiH 3UATKEpPiK
KipicTipiiren xytienepi/
HurennexryanbHbie
BCTPOEHHbIE CUCTEMBbI
ynpaenenus / Intelligent
Embedded Control Systems

13

KITTK
IJ KB
PD EC

PoGoToTexHukansik xyiienepai
obanay /1bIH 03bIK
TEXHONOIHANapbl

[lepenoBsbie TeXHONOrMH
NPOEKTUPOBAHUS
pODOTOTEXHUYECKHUX CHCTEM
Advanced Technologies Design of
Robotic Systems

Kypc pobototexuukansik sxykenepain (PTX) KypbuibIMbl, Kypamsl MeH
AYMBIC  jKacayblHaH,  KjiaccuukaumsgaH,  Herisri  Oackapy
npuHuunTepived  Oacran,  PTXK-gi  kobanayaei  3aMaHayM
TEXHOJIOTHAIAPbIMEH, anicTepiMeH KoHe NporpaMmmanbik
KypanJapbiMEH asKTanaThiH poOOTTHIK Kyienepai 3epTreyii KaMTHIbL.
B kypce OyayT paccMOTpeHBl M3yueHHEe POOOTOTEXHUYECKHX CHCTEM
(PTC), nauMHas co cTpyKTypsl, coctaBa U (yHkumoHupoBanus PTC,
KJ1acCHM(DMKALMK, OCHOBHBIX TPHHLIMIIOB YNpPABIECHHS, M 3aKaHYMBas
COBpPEMEHHBIMHM TEeXHONOrMAMH mnpoekTHpoBanus PTC, meromamu u
NPOrpaMMHBIMH CPEICTBAMH MPOEKTUPOBAHMS.

MoOunbai poboTTapasl
mMoznenbaey /
MopenuposaHue
MOOWIILHBIX pOoOOTOB /
Simulation of Mobile
Robots
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The course will cover the study of robotic systems (RTS), starting with
the structure, composition and operation of the RTS, the classification,
basic management principles, and ending with modern RTS design
technologies, design methods and software.

KITTK
IJ1 KB
PD EC

Karenepai taby xomHe Ty3eTy
KOZTaphl

Koabl oOHapykeHns u
McnpaBieHus owHooK

Error Control Coding

KenaeHreiini aekoaray THIMALNINIHIH aHATMTHKaNBIK Oaracel, Daranay
azicTepi, ekinik eMec oHTal/bl IEKONEP KATENiMHIH bIKTHMAIbIFbIHBIH
TemeHri Oaranaynapel, KenJeHreini anropuTMIep/iH CHIAaTTamachl,
IKCMEPUMEHTTIK 3epTTey oicTepi, MPOrpamMManblK KaMTaMaHbl iCKe
acelpy Kypaeniiiri, »a0abIKThl KoATayFa KoWbuiateit Tananrap. [UJIMC
Goiibimia  KJIJI gekomep  cumatramachl, Kypaeni  kyiienepae
KenJeHreiini aexoaray sl naiiaanany oasHaananl.

M3nokeHsl  METOAbl  AHANTMTHYECKOH  OLeHKH  3pdekTuBHOCTH
MHOIOTMOPOroBOr0 JEKOJAMPOBAHMA, METOB OLEHOK XapaKTEpHCTHK,
HWKHHE OLIEHKH BEPOATHOCTH OMIMOKM HEJIBOMYHOrO ONTHMAIbHOIO
Aekonaepa, XapaKTepUCTHKH MATKHX MITJ ANrOPUTMOB,
XapPaKTEPUCTHKH MHOIrOIMOPOroBoro ajropurma, S3KCNEpHMEHTANIbLHBIC
METOAbl MCCIeNoBaHus, TpebOBaHMA K annapatype KOAMPOBaHMS,
xapakrepuctuku MI1/] nekonepor Ha TTJIMC. PaccmaTpuBaeTcs Takxe
MCMOB30BAHHE MHOTOMNOPOTOBLIX J€KOIEPOB B CJIOKHbBIX CUCTEMAX.
The methods of analytical evaluation of the efficiency of multithreshold
decoding, evaluation methods of characteristics, lower estimates of the
error probability of a non-binary optimal decoder, characteristics of soft
MTD algorithms, characteristics of a multithreshold algorithm,
experimental research methods, requirements for coding equipment,
characteristics of MTD decoders on FPGA are presented. The use of
multithreshold decoders in complex systems will be considered.

Jepektepai xidepyaiH
umpabIK Kyienepi
LlugpoBbie cHCTEMBI
nepesaiM JaHHbIX
Digital Communications

15

KITTK
IJ1KB
PD EC

BeiiHe aHalMTHKA ecernTepi YiliH
TepeH OKBITY aIrTOPHTMJIEpi
AnropuTMbl ray6okoro o0yueHHusn
A 3a1a4 BUICO0AHATIMTHKH

Deep Learning Algorithms for
Video Analytics Tasks

[loH HeHpOHABIK Kediiepai TepeH OKBLITYIbIH TEOPHAJIBIK HErisepiH
3epTTeyre KaHe oJiapbl BMACOAHATM3IH NPAKTHKATBIK MaceselepiH
wewyre KongaHyra OarbiTtanFad. Kypcra kacauapl HEHpOH MeH
JKacaHIbl JKyiike JkeliciHiH Mozieni 3epTTenei; HeifpoOH/IBIK Xeninepre
apHaiFaH  alrOpMTMIEpAl  OKBITY;  TepeH  kyfike  KeiCiHiH
ApXMTEKTYPAChl; BHIEO-AaHATUTHKAIBIK TarncelpManap YIIiH TepeH
HEMpPOHABIK KeJJIepAi  KOoJaHy —Tocinaepi; TepeH  HEHpOHIBIK
HKeJlep/i OKbITYFa apHainFaH NporpaMMaibiK »YyHelep OKbIThUIA/bI.

JIMCLIMIJIMHAa ~ HampaBjieHa Ha M3yYeHWEe TEOPETHYECKUX OCHOB
rnybokoro ofydeHus HEHPOHHBIX ceTeil W NpUMEHEHWe WX [d
pellieH!s MpakTH4eCKMX 3a/ad BHICOHANMTHKM. B Kypce usyuarorcs
MOJIEJIb HCKYCCTBEHHOIO HEHpOHa M MCKYCCTBEHHOH HEHpPOHHOMN CeTH;
ANroOpuTMBl  00yueHMs HeHpPOHHBIX ceTeli; apXMTEKTyphl FIyOOKHX
HeHpOHHBIX ceTell: cnocoObl NPUMEHEHUs Iy OOKHX HEHPOHHBIX ceTei
JUIS 3334 BWICOAHAIIWTHKW; TMpPOTPAMMHBIE  CHCTEMBl  0DyucHms

Hakrsl yaksIT xyienepine
apHaJIFaH NMPOrpamMMabiK
KaMTaMaHbl KYpY
TEXHOJIOTHACH
TexHonoruu pazpadboTku
MpOrpaMMHOI0
obecneueHHsa U1 CHCTEM
peanbHOro BpeMeHH
Software engineering for
real-time systems
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riy0OKHX HEHPOHHBIX CETEH.

The discipline is aimed at studying the theoretical foundations of deep
learning of neural networks and their application to solve practical
problems of video analytics. The course studies a model of an artificial
neuron and an artificial neural network: learning algorithms for neural
networks; deep neural network architectures; ways to use deep neural
networks for video analytics tasks; software systems for training deep
neural networks.

Kadeapa oThipbIChIHAA KAPACTBIPbLLIbI KaHe OeKiTiA
PaccMOTpEHO M YTBEPKIEHO Ha 3acelaHUM Kadeaphl
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