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Kipicne

KpenuTTik OKBITY TEXHOJIOTHSCHI Ke31HAE SJEKTHBTI MOHIEP KaTajorbl d3ipJcHEl.
DNEKTUBTI TOHJEP KAaTaJIorbl OKBITYABIH KPEAUTTIK JKyHeci OOMBIHINA KYpPaCTHIPBLIAIBI.
DNEKTUBTI MOHIEP KATaJIOThl KYHeJIeHTeH TaHAay OOMbIHIIIA TIOHEP TI31MIH JKOHE OJlapAbIH
KBICKA CHIIaTTaMAaChIH KapaCThIPaIb.

OKy KoCTapbIHBIH OapJIbIK MOHAEP] €Ki MUKITE OIpIKTIpUIreH: 0a3aiblK MOHAEDP KB
(BIT), xocinTik monaep uukt (KIT).

bazanpik moHmep UMKIBI THICTI JaWBIHABIK OarbIThl OOWBIHIIA 1preni OuLTIMAL
KaJIBINTACThIpyFa OarbITTanFadH. KocINTik TOHAEp UMKl KOCINTIK KBI3METTIH HAKTHI
cajachlHa KaTBICTBI apHaiibl OiTiM, OUTIK, JaFael MEH KY3BIPETTUIIKTEPAiH Ti30eciH
AHBIKTANIEL.

KOO xOMIOHEHTIHIH TOHJEPIH OKYMEH KaTap JOKTOPAHT MoHII OKY YIIIH TaHIay
KOMITOHEHTIH TaHaay KEpekK.

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

BBenenune
[Ipu xpeauTHOW TEXHOJOTMU OOyYECHHS pa3pabaThIBACTCS KaTajlor HSJIEKTUBHBIX
JTACIIATIINH. Karajor JJIEKTUBHBIX JTUCIHUATUINH MPEJCTABIISIET co0oit

CI/ICTeMaTI/ISI/IPOBaHHHﬁ IIEepCuUCHb AUCHUIIIMH KOMIIOHCHTA IIO BBI60py H COOCPIKUT
KpaTKOC UX OIMMMCAHUC.

Bce mucuuminHbel y4eOHOro IuiaHa OOBEAWHEHBI B JBa IMKJIA: ITUKI 0a30BBIX
mucturuivd (b)), uukn npodunupyromux nuctmrmiud (I1]1).

[{uks 6a30BBIX AMCIHIUIMH HAMpaBiIeH HA GopMUpOBaHHE (QyHIAMEHTAIBHBIX 3HAHUI
M0 COOTBETCTBYIOLIEMY HAMpaBlIEeHWI0 MOAroToBKU. LMki mpodumupyromux AUCUMILIAH
ONpeAeNsieT TNEepeYEHb CHEUUATBbHBIX 3HAHWW, YMEHHH, HABBIKOB M KOMIIETEHLIMI
MPUMEHHUTENEHO K KOHKPETHOM chepe mpodeccnoHaIbHON IeITeTbHOCTH.

Hap;my C HU3YYCHHCM JUCHUILUIMH BY30BCKOI'O KOMIIOHCHTA JOKTOPAHT IOOJIKCH
BI)I6paTI) AT NU3YUYCHUA OTUCHUIIJIMHBI KOMIIOHCHTA I10 BBI60py.

Koncynbranmu mo BeIOOpY DJEKTUBHBIX JUCIMIUIMH JaeT dABaizep. Bmecte ¢ HUM
JOKTOpAHT 3amofiHseT ¢GopMy 3alMucd Ha JUCHUIUIUHBL Juis  cocTaBiuenus WVYII
(MHAMBUIyaJIbHOTO Y4€OHOTO IJIaHa).

Introduction

At the credit technology of education a catalog of elective disciplines is developed.
The catalog of elective disciplines is a systematized list of disciplines of the elective
component and contains a brief description of them.

All disciplines of the curriculum are combined into two cycles: a cycle of basic
disciplines (BD) and a cycle of core disciplines (CD).

The cycle of basic disciplines is aimed at the formation of fundamental knowledge in
the relevant direction of training. The cycle of majoring disciplines determines the list of
special knowledge, abilities, skills and competencies in relation to a particular field of
professional activity.

Along with the study of disciplines of the university component a doctoral student
must choose to study the disciplines of the elective component.

Advice on the choice of elective disciplines is given by the advisor. Together with
him, the doctoral student fills out an enrollment form for disciplines for drawing up FTI
(individual training plan).



CemecTp 0oiibIHIIA 3JIEKTUBTI MOHAEPAi 001y /
Pacnpez[e.ﬂeﬂne JICKTUBHBLIX NTUCHUIIJIUH 110 CEMECTPamM /
Distribution of elective courses by semester

Kpenurre | Akagemu
p caHbI / SITBIK,
[Tonniy araysl / HaumeHoBanue aucuurmuinael / The name of the Koz-5o Ke3seH/
Lo KpEJIUTOB/ Axan
discipline
Number | mepuon/
of credits | Academi
C period
OHIIpICTIK aBTOMATTaHIBIPY KYHeNIEepiH TOKIpHOEIiK eHrizy /
HpaKTI/I‘leCKOC BHCAPCHUC CUCTEM HpOMLIH.IJ'ICHHOfI aBTOMAaTuU3aluu /
Practical implementation of industrial automation systems
AKBUIIIBI JKeNiIep JKOHE YHEPreTUKAIIBIK JKYHenepAeri aAanTuBTi 6ackapy / 5 1
I/IHTGJIJIGKTyaJIBHBIe CCTHU U aJalITUBHOC YIIPABJICHUEC B SOHCPICTUICCKUX
cucremax /
Smart Grids and Adaptive Control in Energy Systems
Hudpasik Tpanchopmanus xar alibIHIaFbl SHEPTETUKAIIBIK KYHeIepal
JTaMBITYIBIH KOJI1aHOA bl acriekTiiaepi /
HpI/IKJ'Ia,I[HHe ACIICKTBI Pa3BUTUSA SHCPIrOCUCTEM B YCIIOBUAX I.lH(prBOﬁ
Tpanchopmaryu /
Applied aspects of power system development under digital transformation 5 1
DeKTp SHEepreTUKaIbIK KellleHAep/l )ko0aay/ /IbIH 3aMaHayu dictepi /
COBpeMeHHBIe METOAbI MPOCKTUPOBAHUA IJICKTPOIHCPICTUICCKUX
KOMIIJIEKCOB /
Modern methods of designing electric power complexes
OHEPKICINTIK OHIPICTIH SHEPTETUKAIBIK KYHETIEPIH MOJIETbACY KOHE
OHTaWIaHIBIPY /
MOI[GJ'II/IpOBaHI/Ie " OITUMH3alWA SHEPTOCUCTEM JIA ITPOMBIIIJIICHHOT'O
MIPOU3BOJICTBA /
Modeling and optimization of energy systems for industrial production 5 1

DHeprust KyHenepiH penelik Kopray ’KoHe aBTOMATTaHAbIPY1aFbl HU(PIIBIK
TeXHoJIoTHsIap /

]_II/I(I)pOBLIe TEXHOJIOTHUU B peneﬁHoﬁ 3aIUTC 1 ABTOMATHUKE SHECProCUCTEM /
Digital technologies in relay protection and automation of power systems




1 1 oKY KbUIbIHA APHAJFAH YJIEKTHBTIK MIHAEP / DJIeKTHBHbIE THCHUILIAHGI Ui 1 roga odoyuenus / Elective courses

for year 1

Ounoipicmix aemomammanowipy dceyuenepin maxcipubenik enzizy / Ilpakmuueckoe éneopenue cucmem nPOMoulUIEHHOU agemomamuzayuu /
Practical implementation of industrial automation systems

OKy maxcamol / Yueonas yens / Purpose

byn kypcThlH MakcaThl — JOKTOpaHTTapiaa
TEXHOJIOTHSUTBIK ~ TpoHecTeplai  OacKapyablH
aBTOMaTTaHAbIpbUIFaH  kyienepin (SCADA,
PLC, IIoT) nanexkTp >HEpreTUKACHIHBIH HAKThI
MpOIIeCTEPiHE OipiKTipeTiH TYIKUTIKTI
xKoOanmapapl YHUBIMAACTBIPY KOHE EHTI3y YIIiH
KKETTI KociOM Ky3bIpeTTep KEIICHIH JaMBITY.

Ocel  KypcThl  askTaraHHaH keiin  PhD
CTYAEGHTTEpl aBTOMATTaHJIBIPY >KOOAIAPBIHBIH
OMIpJIIK LUKIIH Oackapyda MpPaKTUKaJIbIK

JaFabplIapasl MEHTrepyl KepeK - TEeXHUKaJbIK-
SKOHOMHKAIIBIK ~ HETi3ZeMeNiep MEH CoyJieT
o3ipaeyleH Oactam icke Kocy, TXIpuOemik
naiganany OKOHE AaKpUIABl  DHEPTeTHKAIBIK
KOHABIpFbUIapAbIH (Smart Grid) ceHiMAuTiriH,
THIMIUTITIH J)KOHE KHOepKayirnci3airia
apTThIpyFa OaiaHBICTHI KOJNAAHOATBl FHUIBIMU
Macemenep/Il menryre aeit.

Lenbto JUCIUTINHBI SIBJIIETCS
(dbopMHUpOBaHHE Y JOKTOPAHTOB KOMILIEKCA
npodeccnoHambHbIX KOMITETEHITHH,
HEOOXOAWMBIX Ui OpraHu3alud U
peaiv3allii  CKBO3HBIX  IMPOEKTOB IO
unrerpamnuu cuctem ACY TII (SCADA, PLC,
I[IoT) B  peanbHbIE  TEXHOJIOTHYECCKHE
MIPOLIECCHI IEKTPOIHEPTeTUKU. B pesynbprate
ocBoeHusi Kypca PhD-cTyneHThl HOJKHBI
OBJIAJIETh PaKTUYECKIMHU HaBBIKAMHU
yOpaBIeHUS >KU3HEHHBIM ITUKIOM IPOEKTOB
aBTOMAaTHU3AlUU oT TEXHUKO-
HKOHOMHYECKOr0 000CHOBAHUS M Pa3pabOTKU
APXUTEKTYphl 10 ITYyCKOHAJAIKH, OIIBITHOM
JKCITyaTalldd W peIIeHUusT  Hay4dHo-
MPUKJIaHBIX 3a/1a4 TOBBIIICHUS HAJIeKHOCTH,
s¢pdekTuBHOCTH U KuOEepOEe30MmacHOCTH
O0OBEKTOB MHTEIJIEKTYyaJIbHOM  3HEPIreTUKH

(Smart Grid).

The goal of this course is to develop in doctoral
students a set of professional competencies necessary
for organizing and implementing end-to-end projects
integrating automated process control  systems
(SCADA, PLC, 1IoT) into real-world electric power
industry processes. Upon completion of this course,
PhD students should acquire practical skills in
managing the lifecycle of automation projects—from
feasibility studies and architecture development to
commissioning, pilot operation, and solving applied
scientific problems related to improving the reliability,
efficiency, and cybersecurity of smart energy facilities
(Smart Grid).

Oxpmy namuiceci / Pezyiomamot o6yuenus / Learning outcomes

CITTI

Kyperbt asiKTaranHaH Keitin  Oimim | Tlociie  ycmemnoro  3aBepmienmsi  Kypca | After successful completion of the course, students
aJymbLiap o0yualouuecs OyayT will be

— OmHpaipic TeTiKTepiH aBTOMAaTTaHABIPYZIb! | — PaspabareiBaeT u BHenapsier mpukiaanbie | — Develops and implements applied engineering
KOHE  DHEPrusi  YHEMICWTIH  KeIICHJAEP/i | MHKeHepHble PEIICHHs B 3JIEKTpodHepreTuke, | solutions in the electric power industry, including
xKobamayapl Koca aJgraHja, ANEKTp | BKIIOUAs aBromarm3aruio | automation of production mechanisms and design
SHEPreTHKAChIHIA KOJJIAHOATBI  MHXKECHEPJIIK | MPOMU3BOJICTBEHHBIX MEXaHU3MOB u | of energy-efficient complexes




HmIenrMAepIl 931pIIei i )KoHe eHT13e1

MIPOEKTUPOBAHHE 3HEProd3(pPpeKTUBHBIX
KOMILJIEKCOB

Kypcmuiy kvickawa mazmynnt / Kpamkoe codeparcanue Kypea / Course summary

[Ton JIOKTOPAHTTAPbIH KOJIIaHBICTAFbI
OHJIIPICTIK KOCIMOPBIHAAP/AAa aBTOMATTAHIBIPY
KYHeENIepiH eHri3y jkoHe OeHiMIey calachIHIaFbl
KogaHOanbl  KY3BIPETTUIIKTEPIH  JaMbITyFa
OarpITTalFaH. ABTOMAaTTaHIBIPbUIFAH OacKapy
KYHeNepiHiH (ABX) 3aMaHayu
apXUTEKTypajapsl, OHEPKACIITIK
koHTposepnepain, SCADA  xylienepiHiH,
eHepkaocintik  loT  memrimaepiHiy — koHE
U QPITBIK eri37epIiH TEXHOJIOTUSIIBIK
mporecTepre UHTETPAIMACHl  3epTTENY/C.
CaltaHbIH €PEKIIEIITIH, CEHIMILTIK,
ayKbIMJIBLIIBIK KOHE KHOepKayincizmik
TajanTapbiH ecKkepe OTBIPBIII,
aBTOMATTAHIBIPBUIFAH KEHIeHAEpl jkobamay,
KOHJICY J)KOHE naijanany Tocinaepi
KapacThIPbLIAIbI. OHepKICINTIK aT-
uH(paKypbUIBIMAAPMEH 03apa iC-KUMBLIFa jKOHE
eHJIIpicTepAl HUPIIBIK TpaHCPOpMAIUsIIay AbIH
MpaKTUKAIBIK KaFJailapplHa epeKiie Hazap
ayJIapbLUIaJIbI

JlucuunnuHa HampaBi€Ha Ha pa3BUTHE Y
JIOKTOPAHTOB NPHUKJIAJAHBIX KOMIIETCHIIMH B
o0jacTd BHEIPEHHs M aJanTalud CHUCTEM
aBTOMAaTU3aluU Ha JIEUCTBYIOIIUX
MIPOU3BOJICTBEHHBIX NPEANPUITUSX.
N3yuaroTcsi  COBPEMEHHBIE  apXUTEKTYpPhI
ABTOMATU3HPOBAHHBIX CHCTEM YIIpaBJICHUS
(ACY), MHTErpaLus MIPOMBIITUICHHBIX
KOHTPOJIJIEPOB, SCADA-cucrewm,
npombInuieHHBIX loT-pemenuii 1 mu¢poBHIX
JIBOMHUKOB B TEXHOJIOTMYECKUE ITPOLIECCHI.
PaccmarpuBarotcs MOAXO0/1bI K
MPOEKTUPOBAHUIO, OTJAJKE M SKCILTyaTalluu
ABTOMATU3HPOBAHHBIX KOMILJIEKCOB C Y4YETOM

cnenuduku OTpaCIIH, TpeOOBaHMIA
HaJEKHOCTH, MacIITabupyeMoCTH u
kubepOesonacHoctu.  Ocoboe  BHUMaHHE
YAEIAETCS B3aUMOJICYCTBUIO c
npoMmblieHHsIMU U T-undpactpykrypamu u
MPAKTUYECKUM Kencam udpoBo

TpaHc(opMalmy MPOU3BOJCTB

automation

to interaction with
practical cases of digital transformation of production.

reliability,

This course is aimed at developing doctoral students'
applied competencies in the
adaptation  of

implementation and

systems at existing
manufacturing facilities. It explores modern automated
control system (ACS) architectures, the integration of
industrial controllers, SCADA systems, industrial 10T
solutions, and digital twins into technological processes.
It examines approaches to the design, debugging, and
operation of automated systems, taking into account
industry  specifics,
cybersecurity requirements. Particular attention is paid

scalability, and

industrial IT infrastructures and

bazoaprama ncemexuici / Pykosodumens npozpammet / Programme manager

Komkun 1.B. |

Komkun U.B.

Koshkin L.V.




AKb110b1 dHceninep sHceane IHepeemuKanvik yHcyuenepoei adanmuemi dackapy / HnmennekmyanvHvle cemu u a0anmueHoe ynpagienue 6
anepzemuyeckux cucmemax / Smart Grids and Adaptive Control in Energy Systems

Oxy maxcamul / Yueonas yenw / Purpose

Bys1 KypCThIH MakcaTbl JOKTOpPaHTTapAa COyJeT
CaJlaChIH/Ia O3BIK FBUIBIMU 3€pTTEYJIEp XKYPrizy,
HMHTEJUICKTY I bl JIIEKTP SHEPreTHKAIBIK
KYUETepaiH MOJeNbIepi MEH alropuTMmiepi
OOMBIHIIA JKYHEICHTeH Oi1iM MEH JaFabliaap.Ibl
JAMBITY OOJIBII TaOBLIAIBI.

Lenbro JVCIIATUTHHEI SIBIISICTCS
(dbopMupoBanue y JIOKTOPAHTOB
CHCTEMAaTH3MPOBAHHBIX 3HAHWN W HAaBBIKOB
JUISS  TIPOBEICHUS  TEPENOBBIX  HAYYHBIX
WCCIIC/IOBAaHUI B 00JIACTH  apXUTEKTYPHI,
MOJIETICH ¥ aJITOPUTMOB HMHTEIUICKTYaTbHBIX
IEKTPOIHEPTCTUUCCKUX CUCTEM..

The goal of this course is to develop systematized
knowledge and skills in doctoral students for
conducting advanced scientific research in the field
of architecture, models, and algorithms for
intelligent electric power systems..

OKbimy

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeMiH Olixim
alymbLiap

— JKacaHapl UHTEIJIEKT MeH MalluHaHbl OKBITY
TEXHOJIOTUSUTAPBIH MaiaiaHa OTBIPHII, YHEPTHUs
THIMILTIT] MeH SKOJIOTHS OoMbIHIIIA
OENTiIeHTeH CTaHAapTTap MeEH TajanTapbl
CaKkTall  OTBIPBIN,  JJCKTP  DHEPreTHUKACHI
OOBEKTIZIepI MEH OHIIPICTIK O0BEeKTLIePAiH
»)o0anmapbIH d31pIe/i;

— DJeKTp DJHEPreTUKANbIK KeIIeHIEp MEH
KyWenepaiH THIMIUIITIH, CEHIMAUIN MeH
TYPAKTBUIBIFBIH apPTTHIPY VIIH WHHOBAIHSUIBIK
HmIenrmaepai  93ipjael  OTHIphIN,  3aMaHayH
IUQPIBIK peeTiK KOPFay KOHE IEKTP KEILTIK
aBTOMAaTHKa caJachlHIa 3epTTeyIep Kyprizes

IMocse ycmemHoro
o0yuarmuecs OyayT

3aBeplIeHUs Kypca

— PazpaOatsiBaer MIPOEKTHI
ANEKTPOIHEPTETUUECKUX 00BEKTOB u
MIPOU3BOJICTB, COONIOAs  YCTaHOBJICHHbBIE
HOPMAaTHUBBI u TpeboBaHuUs o
SHEeprodHPEeKTUBHOCTH U DKOJOTHUHU, C
HCIIOb30BaHUEM TEXHOJIOTHI

HUCKYCCTBCHHOI'0O HWHTCJUICKTAa W MAalIWHHOI'O
o0y4eHus;

— IlpoBomuT wccnenoBaHus B o0NacTu
COBpPEMEHHON HU(POBOI peneiiHON 3amuThI
u AIEKTPOCETEBOU aBTOMATHUKH,
pa3pa6aTLIBas[ HWHHOBAIIMOHHBIC PCIICHUA IJId
NOBBIIIEHUS Y((HEKTUBHOCTH, HAIEKHOCTH U
YCTOMYHMBOCTH DIIEKTPOIHEPTETUYECKUX
KOMILJIEKCOB M CHCTEM

After successful
students will be
— Develops projects of electric power facilities
and production facilities, observing established
standards and requirements for energy efficiency
and ecology, using artificial intelligence and
machine learning technologies;

Conducts research in the field of modern digital
relay protection and electric grid automation,
developing innovative solutions to improve the
efficiency, reliability and sustainability of electric
power complexes and systems

completion of the course,

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

[ToH O3BIK TEXHOJOTHSAJIAPAbI, COHBIH I1LIiHJAE
acaHJpl WHTeeKT, 3arrap uHTepHeTi (IoT)
KOHE YJKEH JAepeKkTepAl MaiijajaHa OTbIpHII,

JlucuuiuiiHa HampaBjeHa Ha yriiyOJieHHOe
U3y4YeHHe COBPEMEHHBIX METOJIOB

IIPOCKTUPOBAHMS, dHAJIM3a W OHNTUMH3ALNUN

This course focuses on in-depth study of modern
methods for designing, analyzing, and optimizing
energy systems using advanced technologies,




SHEpPreTUKANBIK  OKyWenepai  skobamaynblH, | SHEPreTHYECKHX cHcTeM ¢ wmcmois3oBanmeM | including artificial intelligence, the Internet of
TaJIAyIbIH JKOHE OHTAIIaHIBIPY/bIH 3aMaHayH | MepeaoBbIX TEXHOJIOTHU, Birouast | Things (1oT), and big data. This course develops
omicTepin TepeH 3eprreyre OarbiTTanraH. Kypc | HCKyCCTBEHHBIN MHTEIUIEKT, HHTEpHET Bemiei | doctoral students’ competencies in developing
JTOKTOPaHTTapbIH dHepreThkanblk xeninepaeri | (IoT) u big data. Iucummumaa dpopmupyer y | adaptive control algorithms capable of dynamically
e3repicrepre IUMHAMHKAIBIK oKayal Oepyre | JOKTOpAaHTOB KOMIEeTeHIMH B  obmactu | responding to changes in energy networks, as well
KaOunerTi amanTuBTi OackKapy alroOpuTMIEpiH | pa3paboTKu a/IalI TUBHBIX anroput™oB | as skKills in integrating intelligent solutions to
a3ipaeyaeri KY3BIPETTEPIH, COHJali-aK | yrmpaBlIeHHs,  CIIOCOOHBIX  auHamuuecku | improve the resilience and efficiency of energy
JHEPTETHKAJIBIK UH(PaKYpHUIBIMHBIH | pearupoBaTh Ha U3MCHEHHUS B dHEprocersx, a | infrastructure.
TYPaKTBUIBIFBI MEH THIMIUIITIH apTThIPy VIIIH | TaKXke HaBBIKH WHTETPAIHH
MHTEJJIEKTYyall bl HIenrMaepi OipiKTIpy | MHTEIUIEKTYaJIbHBIX pelieHnit JUISt
JaFIbLIaPbIH TaMbITAIbI MOBBIIICHUS YCTOHYHNBOCTH u

s dexTuBHOCTH JHEPreTHYCCKOM

HHPPACTPYKTYPBI

bazoapnama scemexuiici / Pykoeooumenw npozpammeut / Pro

ramme manager

['mymienko T.U.

‘ ['mymienko T.U.

Glushchenko T.I.




Hugpnvix mpancghopmayusa rxnca20aitvinoazel IHeP2eMuKaIbIK, Heyienepoi 0amvlmyosvty Konoanoanst acnexkminepi/ Ilpuknaonvie acnekmaut
Pazeumus IHepzocucmem 6 yciosusax yugposou mpancopmayuu / Applied aspects of power system development under digital transformation

OKy makcamut / Yueonas uens | Purpose

Joktopantrapna 1UQPIBIK  TpaHchopMaIus
KOHE TapaThUIFaH SHEPTHUs Ke3epiH
WHTETpaIusiay JKaFTalbIHIA 3aMaHayu
SHEPTEeTUKAIBIK  JKYHENepaiH  CEHIMIUTITIH,
OedlimaenyiH  koHe  THiMAi  OacKapyblH
KaMTaMachl3 €Ty YIIIH KaXeTTi KoigaHOasbl
HIenriMaepIi Tajujay, >KOCIapiiay JXOHE EHTi3y
caJachlHJa JKYHem TYCIHIK TeH MPaKTHKAIBIK
JaFIbIIaP/Ibl TAMBITY.

ChopmupoBaTh y JOKTOPAHTOB CHCTEMHOE
MOHMMAaHWE U TMPAKTUYECKHE HaBBIKU B

obmacTh  aHanM3a,  IUIAHUPOBAHUSA |
peali3anuu TIPUKJTATHBIX peIIeHuH,
HEOOXOIUMBIX VIS obecrieueHus

Ha/IeXKHOCTH, aJJalITUBHOCTU U 3PPEKTUBHOTO
YIPaBJICHUS COBPEMEHHBIMHU
JHEPreTUYECKUMHU CHUCTEMaMU B KOHTEKCTE
nuppoBoil  TpaHCPOPMALUHU, HHTETPALUU
pacupeiesIeHHbIX HCTOYHUKOB DHEPIUHU

To develop in doctoral students a systemic
understanding and practical skills in the field of
analysis, planning and implementation of applied
solutions necessary to ensure the reliability,
adaptability and effective management of modern
energy systems in the context of digital
transformation and the integration of distributed
energy sources

OKbimy

Hamuodiceci / Pesynomamaol 06yuenusn / Learning outcomes

Kyperbl coTTi asikraraHHaH KeiliH Outim
aJIylmbLiap

— DHepreTHKanblK O Kyilenepal IaMbITYyJIbIH
©3€KT1 CBIH-KaTepyiepi MEH MepCleKTUBANIBIK
OaFpITTapblH 3€pTTEil, FRUIBIMU JEPEKTEP MEH
OHJIPICTIK ToXipubenepai Tanjnay HeriziHiae
CaJIaHbIH TYPAKThI )KYMBIC 1CTEY1HIH HET13/1eIreH
CTpaTerusu1apbIH 331pieii;

— Heri3ri kepceTKilITep/1iH COHFBI MOHJEPIHE
KOJI KETKi3€ OTBIPHIN, JJIEKTP HSHEPreTUKACHI
’KOHE 2JIEKTPOTEXHUKA JKyienepl YIIiH OHTaIbI
enrMAePIl 931paeial )KoHe HeT13AeH i

ITocne ycnmemHoro 3asepuieHHsl Kypca
o0yuarmuecs OyayT

— MHccnenyer  akTyalbHblE  BBI3OBBI U
NIEPCIIEKTUBHBIE  HAINPABJICHHUS  Pa3BUTHSA
SHEPreTUYEeCKUX CHUCTEM, pa3pabarbIBacT
O00OCHOBAaHHBIE  CTpPAaTerMHl  YCTOHYMBOIO
(YyHKIMOHMPOBAHUS OTpPacid Ha OCHOBE

aHanm3a HAYYHBIX JTAHHBIX u
MIPON3BOJICTBEHHBIX MPAKTHK;

— PazpabarsiBaer " 000CHOBBIBAET
ONTUMAJIbHBIC pelieHus TUTST
AIEKTPOIHEPTETHICCKUX u
AJEKTPOTEXHUUYECKUX  CUCTEM,  JOCTHUras
MpEeACITbHBIX 3HAYCHUM KIJTFOUEBBIX
IOKa3areseun

After successful completion of the course,
students will be

— Explores current challenges and promising
areas of development of energy systems, develops
sound strategies for the sustainable operation of the
industry based on the analysis of scientific data and
production practices;

— Develops and justifies optimal solutions for
electrical and power systems, achieving the
ultimate values of key performance indicators

Kypcmoiy kbickaua mazmynst / Kpamxoe cooepacanue xkypea | Course summary

[ToH mokTOpaHTTap/a ©HEPKACINTIK MaiganaHy
JKarIanbIHIA DHEPreTUKAIBIK Kyhenepal
JAMBITYABIH  KOJJIaHOAJbl  ChIH-KaTepJiepiH

JlucuuiuiiHa HampaBjieHa Ha (OpMHUpPOBaHUE
y JIOKTOPAaHTOB CHCTEMHOTO TIOHHUMAaHUS
TIPUKJIAHBIX BBI30BOB pa3BUTHSA

The course is aimed at developing a systemic
understanding of applied challenges of energy
systems development in industrial operation
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KYHeEI TYCIHY1 KaJbIITacThIpyFa OaFbITTaJIFaH.
Backapy IpoIeCcTePiH uudpIaHabpyFa,
TapaThUIFaH JHEPrus Ko3AepiH (OHBIH IIIiHJC
JKOK) KonmmaHBICTaFbl JHEPrusi KyHenepiHe
WHTETpalysuiayra, ©HEPKICINTIK  CEHIMILIIK,
aybICIIANIbI )KYKTEMEIIEpre )KOHE TEXHOJIOTUSIIBIK
ToyeKenaepre OeiiMaeny Mocemenepine epeKiie
Ha3ap ayaapsuiagel. HakTel KocimopwlHAapiaa
KOJIJIaHbUIaThIH 3aMaHayH IIeulimMaep, COHAai-
aK WHAYCTPHUSUIBIK JaMy >KOHE YHEPIeTHUKAIIBIK
aybICy JKaralbIHIA JHEPTETHKATBIK
KemeHaepai  Ttpancopmanusuiay — TETiKTepi
KapacThIPbLIa/IbI.

SHEPreTUYEeCKUX  CUCTEM B YCIOBUSX
MIPOMBIIITIEHHONH — 3kcruryaranuu.  Ocoloe
BHHUMaHUE yaensieTcs U poBU3AIIH
IIPOLIECCOB yIIpaBICHUA, HHTErpanuu
pacrnpenenéHHbIX HCTOYHUKOB SHEpruu (B
Ttom uucie BWD) B cymecrByromue
SHEPrOCUCTEMBI, BOMPOCAM IMPOMBIILIEHHOM
Hal[é)KHOCTI/I, AAallITUBHOCTH K TNCPEMCHHLIM
Harpy3kaM © TEXHOJOTUYECKUM pPHCKaM.
PaccmarpuBaroTcss COBpEMEHHBIE pEIICHUS,
MIpUMEHsIeMbIE Ha pealbHbIX MPEANPUITUAIX, a
TaKKe MEXaHU3MBI TpaHnchopmauu
JHEPreTHUYECKUX KOMILJIEKCOB B YCIOBHSX
HHIYCTPHUAIBHOIO pa3Burus 5
SHEPreTHUECKOro nepexoa.

conditions in doctoral students. Particular attention
is paid to the digitalization of management
processes, integration of distributed energy sources
(including renewable energy sources) into existing
energy systems, industrial reliability issues,
adaptability to variable loads and technological
risks. Modern solutions applied in real enterprises,
as well as mechanisms for transforming energy
complexes in the context of industrial development
and energy transition are considered

bazoaprama scemexuiici / Pykosooumens npozpammut | Pro

ramme manager

Komxkua U.B.

‘ Komkun 1.B.

Koshkin 1.V.
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Inekmp IHepeeMuUKaIbIK Keutenoepoi ycoovanayoviy 3amanayu a0icmepi / Coepemennvle Memoovl nPOoeKmMupo8anus I1eKmpoiIHep2emudecKux
komnaekcos / Modern methods of designing electric power complexes

OkKy makcamul / Yueonan yenv / Purpose

KypctelH MakcaTel JOKTOpPaHTTapAa aJlJbIHFBI

Katapael  mudpaelk  Kypangapael  (CAD,

MATLAB, ETAP) naiiganana oTbIpbII, Keleci
KyHenepin

OyBIHHBIH 9HEPreTUKAIIBIK
TYNKUTIKTI )ko0ajay YIIiH KaKeTTi FBUIBIMH
3eprTeynep MEH KOHCTPYKTODJIBIK-

AHATMTHKAIBIK KY3bIPETTepP KEIIeHIH JaMbITy

00JIBII TaOBLIAEL.

Lenbto JTUCHUTITUHBI SIBJISIETCS
¢dbopMupoBaHHE Yy JOKTOPAHTOB KOMILIEKCA
Hay4YHO-UCCJIEAOBATEIbCKUX U MPOEKTHO-
AQHAIUTUYECKUX KOMITETEHIUI, HEOOXOAUMBIX

JUIS CKBO3HOI'O IIPOEKTUPOBAHUSA
JHEPrOCUCTEM  HOBOTO  IIOKOJIEHHS  C
HCIOJIb30BAHUEM  MEPENOBBIX  LU(POBBIX

uncrpymentoB (CAD, MATLAB, ETAP).

The aim of the course is to develop in doctoral
students a set of scientific research and design-
analytical competencies necessary for the end-to-
end design of next-generation power systems using
advanced digital tools (CAD, MATLAB, ETAP).

OKbimy

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim

aJymbLIap

- >KaC21HIII>I HHTCJUICKT IICH MalllMHAHbI OKBITY

TEXHOJIOTUSIIAPBIH MaiilajaHa OThIPBIN, YHEPTUs
TUIMIUTIITT MEH dKOJIOrHs OOMBIHIIIA OEITIJIEHTEH
CTaHAApTTap MEH TajanTap/Abl CaKTall OTBIPHIIL,

JJEKTP  DHEPreTUKachl  OOBEKTUIEpl  MEH
OH/IIPICTIK 00BEKTIIEPIIH KobanmapbelH
o3ipreiai;

— OHepreTuKanblK JKYHenepal JaMbITYbIH

©3€eKTI CLIH'KaTepJ'Iepi MCH IEPCICKTUBAJIBIK

OaFpITTapblH 3€pTTEil, FRUIBIMU JEPEKTEP MEH
OHJIIPICTIK TaXipubenepai
CaJIaHBIH TYPAKTHI )KYMBIC 1CTCYIHIH HET13/eITeH
CTpaTerusuIapbIH a31pieiai

Tajljay Heri3iHze

IMocae ycmemHoro
o0yyaromuecsi OyayT

3aBeplIeHHs] Kypca

— PaspaGarbiBaer MIPOCKTHI
JIEKTPOIHEPTETUUECKUX 00BEKTOB U
MIPOU3BOJICTB, COOJIIO/Iasl  YCTAHOBIJIEHHBIE
HOpPMAaTHUBBI u TpeGoBaHuUs o
9HEeprodGPEeKTUBHOCTH M DKOJOTHUH, C
UCTOJIb30BaHUEM TEXHOJIOT Uil

HUCKYCCTBCHHOI'0O HMHTCIIJICKTA W MAllMHHOT'O
oOyueHus,

— Hccnenyer
MECPCICKTUBHLBIC

aKTyaJIbHbIE  BBI30BBI U
HalpaBJ€HUs  pa3BUTHUSA
SHEPreTUYeCKUX  CHCTEM, pa3pabaThIBaeT
00OCHOBAaHHbIE  CTPATE€TMH  YCTOWYMBOIO
(YHKIIMOHMPOBAHUSL OTpacid Ha OCHOBE
aHam3a HAy4YHBIX JAHHBIX "
IIPOU3BOJICTBEHHBIX MPAKTUK

After successful
students will be
— Develops projects of electric power facilities
and production facilities, observing established
standards and requirements for energy efficiency
and ecology, using artificial intelligence and
machine learning technologies;

— Explores current challenges and promising
areas of development of energy systems, develops
sound strategies for the sustainable operation of the
industry based on the analysis of scientific data and
production practices;

completion of the course,

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Kypc JIOKTOPAHTTApbIH JKaHa
SHEPreTHKAIBIK JKYHelepiH JaMbITy,

OybIH
COHBIH

HucuuruinHa ¢GopMHUpPYeT y JOKTOPaHTOB

KOMIIETEHIIMM B 00JacTH  pa3pabOTKH

students'
of next-

The  course
competencies in

develops  doctoral
the development
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1180001 (S U PIBIK
MATLAB, ETAP)

kypannapael  (CAD,
naiganany, O KeIUTK
WHOPAKYPBUIBIMIBI ~ OHTAMNIAHABIPY  JKOHE
xobamapapl Oackapy CaJIaChIH/IaFbl

Ky3bIpeTTepiH JambiTazbl. Kypc xoOamayabiH

9HEPrOCHCTEM HOBOT'O IOKOJICHUS, BKJIHOYAs
MpPUMEHEHHEe  MU(PPOBBIX  HWHCTPYMEHTOB
(CAD, MATLAB, ETAP), ontumuzarmio
ceTeBol HMH(PACTPYKTYpbl U  yMpaBJICHHE
nmpoekTamMu. B paMkax Kypca H3y4aroTCs

generation energy systems, including the use of
digital tools (CAD, MATLAB, ETAP), network

infrastructure
management.

optimization, and
The course covers

project
innovative

approaches to design, methods for analyzing the

WHHOBAIIUSUIBIK TOCIIJIEPIH, KYHenep/iH | HHHOBallMOHHBIC HOJIXO/TbI K | sustainability and efficiency of systems, technical
TYPakTBUIBIFBI ~ MEH  THIMAUIINH  Tajjay | MPOEKTHPOBAHMIO, METO/IbI ananm3a | and economic modeling, environmental standards,
ONICTEPiH, TEXHUKAIBIK JXOHE SKOHOMHKAIBIK | ycToHumBocTH u 3ddekruBHocTH cuctem, | and the adaptation of solutions to the requirements
yariaeymi, SKOJOTUSIIBIK CTaHIapTTapAbl, | TEXHHKO-3KOHOMHUYecKoe  Mmojaenuposanue, | Of digitalization and decarbonization
menrimMaepai U pIAHIBIPY JKOHE | DKOJIOTUYECKUE  CTaHJIApThl, a  TaKXKe
nexkapOoHM3alusl  TajanTapelHa  OediMJeyni | ajanTanus — pemieHuidi K TpeOoBaHUSM
KAMTH/IBI. U POBU3AIMH U JeKapOOHU3AIHH
bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager
Komkun 1.B. ‘ Komkun 1.B. Koshkin I.V.
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Ouepkacinmik OHOIpicmiH IHEPZEMUKATBIK, HCYilenepin mooeavoey xHeone oymaiaanovlpy / Mooeauposanue u onmumuzayus IHEP2oCUCHeEM
015 npomvluiienno2o npouzeoocmea / Modeling and optimization of energy systems for industrial production

OKy makcamul / Yueonan yenw / Purpose

Kypcreig
MaTEMaTHKaJIbIK

MaKCaThbl JTOKTOpaHTTap/aa
JKOHE KOMITBIOTEPITIK
MOJETBACYAIH  O3BIK  ONICTEepi  HETI3iHe
OHEPKOCINTIK  DHEPreTUKAIBIK  KeIeHAeP/Il
xobamay >xoHe Oackapy canacblHAa FBUIBIMU
3epTTeysiep  JKYpridy  KOHE  KOJIaHOaJIbI
MoceJieNiep/Ii menry YIIiH ipreni OimimMaep MeH
MPAKTUKAJBIK KY3BIPETTEP KEIICHIH JIaMbITy
OOJIBIIT TAOBLIAIBI.

Lenbto JUCLIUIIMHBI SIBJIIETCS
¢bopMupoBaHHE Yy JTOKTOPAHTOB KOMILIEKCA
(yHIaMEHTANbHBIX 3HAaHUH M MPAKTUYECKUX
KOMIIETEHIIMM 11 IPOBENCHMS Hay4YHBIX
UCCIIEIOBAaHUM M pEUIeHUs] IPUKIATHBIX
3aa4 B 00JacTH MPOEKTHPOBAHUS U
yIpaBiIeHUS IIPOMBIIIIJIEHHBIMU
SHEPTOKOMILUIEKCAMH Ha OCHOBE MEPEIOBBIX
METOJI0B MaTeMaTH4eCKOIro U
KOMIIBIOTEPHOT0 MOJIETTUPOBAHMSL.

The aim of the course is to develop in doctoral
students a set of fundamental knowledge and
practical competencies for conducting scientific
research and solving applied problems in the field
of design and management of industrial energy
complexes based on advanced methods of
mathematical and computer modeling.

OKbimy

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeiiH Ourim
aJIylmbLiap

— JKobanblk wuaesyapapl  KaJbIITaCThIPaIbl
KOHE  OJapAblH  IEKTP  JHEPreTHKAaCHI
OO0BEKTITIepl MEH AJIEKTPOTEXHUKAIBIK JKyHemep
YIIIH KOMIIBIOTEPIIK MOJENbACYiH JKy3ere

achIpaJibl

IMocse ycmemHoro
o0yuarmuecs OyayT

3aBeplIeHUs Kypca

— I'eHepupyeT  NpOEKTHBIE  HUAEH U
OCYIIECTBIISAET 170.¢ KOMIIBIOTEPHOE
MO/JICJINPOBAHUE TUISt
ANEKTPOIHEPIETUUECKUX 00BEKTOB u

OJICKTPOTCXHOJIOTHYCCKUX CUCTEM

After successful
students will be
— Generates project ideas and carries out their
computer modeling for electric power facilities
and electrical technology systems

completion of the course,

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

[Ion poOKTOpaHTTapFa ©HEPKSCINTIK BSHEeprus
KEelIeH IepiHiH MaTeMaTHKaJIbIK KOHE
KOMITHIOTEPJIIK MOJENBIEPIH d3ipiey, KOJJAaHy
KOHE TalJay cajlachlHAa TepeH OiuliM MeH

I[I/ICIII/IHJ'II/IHa MpeaoCTaBIACT JOKTOPAHTAM
yrIyOJieHHbIE 3HAaHUS U MPAKTUYECKUe
HaBbIKU B ob0nactu  pa3paboTKu,
NPUMEHEHHUsT M aHaJln3a MaTeMaTUYeCKHX

The course provides doctoral students with in-
depth knowledge and practical skills in the
development, application and analysis of
mathematical and computer models of industrial

MPaKTUKAIbIK  JarabuiapAbl  YCBIHAOBI. Ilon | n KOMITbIOTEPHBIX Mojenen energy Complexes. The course covers modern
3aMaHayd OHTAWIaHABIPY SAICTEePiH (CHI3BIKTHIK, | MPOMBIIIIEHHBIX YJHEPTOKOMILIEKCOB. optimization methods (linear, nonlinear, integer,
CBI3BIKTBIK eMeC, OYTiH, CTOXaCTHKalbIK, Ko | JluciuruimHa  oXBaThIBaeT  coBpeMeHHbIe | Stochastic,  multicriterial),  modeling  tools
OIIIIeM/I1), MOJIEBICY KYpaJJapblH | METOBI ONTUMHU3AINH (nmuneiinoe, | (specialized software, programming languages),
(MamMaHIaHBIPbLIFAH OarmapiamMaisiK | HEJIMHEHWHOE, nenouncienHoe, | data analysis and principles of designing digital
KacakTama, Oarnapnamainay TinAepi), | CTOXaCTUUYECKOE, MHOTrOKpuTepuaibHoe), | twins for industrial energy.

JepeKTepAl  TajjgayJbl KOHE OHEPKICINTIK | MHCTPYMEHTHI MOJEJIMPOBAHUS
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JHEpreTUKara apHaimraH IUQPIBIK eri3aepal

*)o0anay MPUHIUIITEPIH KAMTH/IBI

(ceruanu3upoBaHHOE 10, SI3BIKU
MpOrpaMMHUpPOBAHUsI), aHAIU3 JaHHBIX W
MPUHIMIIBI  TPOEKTHUPOBAHUA  LHU(PPOBBIX
JIBOWHUKOB JIJIsl IPOMBIIUIEHHON SHEPTE€TUKH.

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

Komkun U.B.

Komkun U.B.

Koshkin L.V.
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Iuepeus ycyiienepin penenik Kopeay Hcane agmomammanovipyoazol yugpavik mexuonozuanap / L{ugpposvie mexnonozuu ¢ peneiinoi 3auyume u
asmomamuxe Inepzocucmem / Digital technologies in relay protection and automation of power systems

OKy makcamot / Yueonasn uens | Purpose

byn  KypcThlH ~ MakcaThl  JOKTOpaHTTapiaa
MUKPOTPOIIECCOPIBIK HHTEIUICKTYAIIBI PENIeTiK
KOPFaHBIC JKOHE aBTOMATTAHIBIPY IKYHelepiH
o3ipJiey, MOJIENBJICY JKOHE CHTI3y YIIiH KaKeTTi
FBUIBIMU-3EPTTEY KOHE TOKIPUOCITIK-
KOHCTPYKTOPJBIK KY3BIPETTEp KEIICHIH JaMBITY
00JIBII TaObLUIAEL.

Lensto JUACIIUIIIHHBI SIBJISIETCSI
(dbopMUpOBaHHE y JTOKTOPAHTOB KOMILIEKCA
HAy4YHO-HCCJICIOBATCIbCKUX M OIBITHO-
KOHCTPYKTOPCKHX KOMIIETEHIIUH,
HEeO0XOIUMBIX TS pa3paboTKH,
MOJICTTUPOBAHUS 51 BHEIPCHUS
WHTEIUICKTYalIbHBIX MHKPOIIPOIIECCOPHBIX

CHUCTEM pEJEHHOW 3allUThl U aBTOMATHKHU
HOBOT'O ITOKOJICHMUS.

The aim of this course is to develop in doctoral
students a set of research and development
competencies necessary for the development,
modeling, and implementation of next-generation
intelligent microprocessor-based relay protection
and automation systems.

OKbimy

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

Kypersr  corTi
alymbLiap

— OHzipic  TeTIKTepiH
KOHE  DHEprus  YHeMJIEHTIH  KemleHIepAi
xKoOaay bl Koca ayFafja, JIEKTP
OHEPreTHKAChIHAA KOJNJAHOANbl  HHXKEHEPIIK
HmIeHTMACPIl 931pIei/Ii )KoHE SHT13e/1;

— DJeKTp DJHEPreTUKANbIK KeIIeHIEp MEH
KyWenepaiH THIMIUIITIH, CEHIMAUIN MeH
TYPAKTBUIBIFBIH apPTTHIPY VIIH WHHOBAIHSUIBIK
HmIenrmaepai  93ipjael  OTHIphIN,  3aMaHayH
IUQPIBIK peieNliK KOPFay *KoHE IEKTP HKEIUTIK
aBTOMaTHKa CaJlachlHJa 3epTTeyJIep Kyprizeai

agKTaraHHAaH Kelin Oliim

ABTOMATTAaHABIPY AbI

IMocse ycmemHoro
o0yuarmuecs OyayT
— PaspabatbiBaeT U BHeApsieT NPUKIIAJHBIE

3aBeplIeHUs Kypca

VHKEHEPHBIE penieHus B
ANEKTPOIHEPIEeTUKE, BKJTFOYAs
aBTOMATHU3ALINIO MIPOU3BOACTBEHHBIX
MEXaHU3MOB u MIPOCKTUPOBAHHUE

9HEProd(PPeKTUBHBIX KOMILIEKCOB,;

— IlpoBomuT wccnenoBaHus B o0NacTu
COBpPEMEHHON HU(POBOI peneiiHON 3amuThI
u AIIEKTPOCETEBOM aBTOMATHUKH,
pa3pabarbiBasi MHHOBAIIMOHHBIC PEIICHUS IS
NOBBIIIEHUS Y((HEKTUBHOCTH, HAIEKHOCTH U
YCTOWYMBOCTH AIEKTPOIHEPTETUICCKUX
KOMIUJIEKCOB U CUCTEM

After successful
students will be
— Develops and implements applied engineering
solutions in the electric power industry, including
automation of production mechanisms and design
of energy-efficient complexes;

— Conducts research in the field of modern digital
relay protection and electric grid automation,
developing innovative solutions to improve the
efficiency, reliability and sustainability of electric
power complexes and systems

completion of the course,

Kypcmoiy kbickaua mazmynst / Kpamxoe cooepicanue xkypea | Course summary

ITon JIOKTOPaHTTAp/AbIH sHepreTukanblK | Jucummmua ¢opmupyer y goktopantoB | The  course  develops  doctoral  students'
OOBEKTIEpl peJeNik KOpFaHbIC, aBTOMATThlI | KOMIICTCHIIMM B 00JacTH NPOEKTHpOBaHMs, | cCOmpetencies in the design, implementation and
perTey KOHE OacKapyabiH 3aMaHayu | BHEIpeHHss W aHaium3a  coBpeMeHHBbIX | analysis of modern microprocessor relay protection
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MUKPOIPOIIECCOPIIBIK
SHTi3y KOHE
KY3BIpETTEPIH
TOTCHIIIE
IUQPPIBIK ~ KOPFaHBICTHI
JepeKTepiH Tanaay,
KaMTaMachl3 €Ty JKOHE JKelli
Oeifimyielie  alaThlH  KOHE
SHEPrus KO3ACPIMEH KYMbIC
WHTEJUICKTYyJIIbl  aJTOPHTMIEPII
JaFIbUIAPBIH MEHIePE/Ii.

Ky#enepin
Tanjgay
JTAMBITA/IBL.

)kobanay,

callaChIHIaFbl
JlokTopaHTTap
Kargal  PeXUMIEPIH MOJENbIEY,
OpHaTy,
KHOepKayinci3aikTi
JTMHAMHKAChIHA
KAHAPTHUIATHIH
icTell anmaThIH

PMU

azipiiey

MHUKDPOIPOIIECCOPHBIX ~ CHUCTEM  PEIICHHOMN
3aIUThI, aBTOMATUYECKOTO PETYIHPOBAHUS H
yIpaBJIeHUs] 3HEProoobekTamMu. JOKTOpaHThI
MpUOOPETAOT  HABBIKM  MOJICITMPOBAHHUS
aBapUIHBIX PEKHUMOB, HACTPOUKU IUPPOBBIX
3aIuT, aHauan3a gaHaeix PMU, oOecnieueHus
KnOepOe301macHOCTH u pa3paboTKu
WHTEJUIEKTYyaJIbHBIX aJITOPUTMOB, CIIOCOOHBIX

aJ[alITUPOBATHCA K TMHAMHUKE CCTHU U pa60Te C
BUD.

systems, automatic regulation and control of
energy facilities. Doctoral students acquire skills in
modeling emergency modes, setting up digital
protection, analyzing PMU data, ensuring
cybersecurity and developing intelligent algorithms
capable of adapting to network dynamics and
working with renewable energy sources.

bazoaprama scemexuwiici / Pykosooumens npozpammut | Pro

ramme manager

No6parumona C.B.

‘ Hoparumona C.B.

Ibragimova S.V.
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