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bisim Oepy 0armapyaamacsl
OoOpa3oBaresbHasi IPOrpaMmma
Educational program

8D07103- DJiekTp 3HEpPreTuKachHl /
8D07103 — DyekTpo3HepreTuxa /
8D07103 — Electric Power Engineering
Jenreiii/Ypoens/ Level: PhD nokropantypa/nokropantypa PhD/ PhD programme

Kocranaii, 2025



I3IPJIEYIIUUIEP/ PASPABOTYUKH/ DEVELOPERS:

Komkun Urops BrnanumupoBuy — aaeKTposHepreTrka kadeapachlHbIH MEHIepyIIici, T.F.K.,
Tepara / 3aBenyrommid Kadempod 3IIEKTpOIHEPreTHKH, K.T.H., mpencenarens / Head of the
Department of Electric Power Engineering, Candidate of Technical Sciences, chairman.

KpaBuenko Pycman WBanoBuu — kadenpaceinbiH MeHrepymrici, PhD  mokroper /
3aBeayromuil kadenpoii, mokrop PhD / Head of the Department, PhD.

Paxumona /I.b.- kadenpa meHrepymici, aypil MapyambIIbIFbl FUIBIMAAPBIHBIH MarucTpi /
3aBeAYIOIIMI Kadeapoid, MarucTp CenbCKOX0o3sHcTBeHHBIX Hayk / Head of the Department, Master
of Agricultural Sciences

['eGepr Anbbus AnbOepTOBHA — ara OKBITYIIbI, MarucTp / CTaplIMil MpenojaBareib,
maructp / Senior lecturer, master.

3onoTtyxuH EBrenuit AnexcaHApoBUY - ATpapiibIK TEXHUKA KOHE KoK KadeapachbIHbIH
nouentsl, PhD noxropsl/ mouent, nokrop PhD/Associate Professor, PhD

AcanoBa ['ynpmupa JlaBbljOBHA — ara OKBITYIIBI / CTapliuil mpenojaBaTenb / Senior
lecturer.

Enudanosa Csernana BuktopoBHa — ara OKBITYIIBI, MarucTp / cTapiiuii MpenoiaBareb,
maructp / Senior lecturer, master.

OpMmantpayt AHnpedl BnamumupoBuu — «Poctcenpmamn cepBuc oprtanbirb»y KIIC
mupektopsl / JTupektop TOO «CepBuchsiii 1ientp Poctcensmamny / Director of «Rostselmash
Service Center» LLP.

OpbimbaeBa @eproza AnumskanoBHa — «nHypCepsucy XKIIC Kocranait ¢unnansiHbIH
mupektopsl / upekrop Koctanaiickoro ¢unmnana TOO «29nHypCepsucy» / Director of Kostanay
branch of «Elnurservice» LLP.

NmenrtaeBa Canus I'azuzoBHa — «CapslapkaAstollpom» XXIIC YKorapbl MHKEHEpIiK
MekTenTiH OacTeirbl/ HauanpHuk Bbiciiedl mmkeHepHoil mkonsl TOO «CapeiapkaAsTollpomy/
Head of the Higher Engineering SchoL O of SaryarkaAvtoProm LLP;

UcpanunoBa Anena AmnatonseBHa - KamLitKZ JXHIC Oky opranbifblHBIH OacibIChl/
PyxoBoaurens yuebHoro nentpa TOO KamLitKZ/ Head of the training center of KamLitKZ LLP

babamxansn K.A. - 7TM07101-Onextposnepreruxka bbb 1 kypc MarucrpanTsl / MarucTpast
1 kypca OIl 7M07101 Dnekrposnepreruka; / 1st year Master's student EP 7M07101 Electric Power
Engineering;

AcanoBa T./I. - 7TM07102 TexHOIOTUSIIBIK MaIIMHATIAp MEH >KaOJAbIKTap (MallnHa Kacay)
bbb 2 kypc maructpantsl / MmaructpanT 2 kypca OIl 7M07102 TexHonoruueckue MalIMHbI U
obopynoBanue (mammHoctpoenue); / 2nd year Master's student EP 7M07102 TechnLOogical
machines and equipment (mechanical engineering)

No6paumon K.T. - 8D08701 Arpapubii TexHuka xoHe Texnonorust bbb 1 kypc nokTopaHThI
/ noxtopanT 1 xkypca OIT 8D08701-Arpapnast TexHuka u Texaojorus. / 1st year doctoral student EP
8D08701-Agricultural machinery and technLOogy.

YCBIHbLJI1bl/ PEKOMEHJOBAHO/ RECOMMENDED:
DNeKTp 3HepreTUKachl Kadeapa oThIphIChIHAA KapacThIpbliabl, 2025 k. 28.04 Ne 4 xartama
Paccmotpena Ha 3acemanuu Kadeaphl 3JIeKTPOIHEPTeTHKH, TPOTOKoI Ne 4 ot 28.04. 2025 1.
Considered at a meeting of the department Electric power industry, protocol No. 3a dated 28.04.
2025 y.

OKy omicTeMenik KeHECIHIH mentiMiMeH YChHBLLIB, 28.05.2025 k. Ne 3 xaTTama
PexomenoBana perieHueM Y 4e0HO-METOAMYECKOTO coBeTa, mpoTokos Ne 3 ot 28.05.2028 r.
Recommended by the decision of the Educational and Methodological Council,

Protocol No. 3 dated 28.05.2025y.



Frimeimu keHeciHiH memiMiMeH YChIHBUIIBL, 2025 k. 28.05 Ne 6 xaTtTama
PexoMeHnioBaHa pemieHueM YueHoro coBeta, npotokos Ne 6 ot 28.05.2025 r.
Recommended by the decision of the Academic Council,Protocol No. 6 28.05.2025y.

Keaeci KyxxaTTap HerisiHge skacajbl:

- JKorappr OimiM OepyaiH MEMIIEKETTIK JKajmblFa MIHAETTI craHmgapTel, Kaszakcran
PecrryOnukacbiabiH FhutbiM JkoHE KOFaphl OUTiM MuHUCTpiHIH 2022 xbutrbl 20 mrimmeneri Ne 2
OyiipsirpiMeH OekiTinren (22.04.2025 k. e3repicTep MEH TOJIBIKTHIPYJIAPMEH);

- OJICYMETTIK OPINTECTIK JKOHE QJIEYMETTIK KoHE €HOEK KaThIHACTAPBIH PETTEY >KOHIHJET1
pecyOIMKAIIBIK YIIDKAKTEI KOMUCCUSHBIH 2016 XKbUTFbl 16 HayphI3arsl XaTTaMachIMEH OCEKITiNTeH
¥ ATTHIK OUTIKTLIIK meHOepi;

- «DHepreTuka» canajgblK OUTIKTUTIK MIeHOepi. DHepreThka CajachIHAAFbl QJIEYMETTIK
OpINTECTIK KOHE OJIEYMETTIK-eHOEK KAaTbIHACTApPBIH PETTEY Macelenepl >KOHIHAET! caallbIK
komuccussabiy 2019 sxpurrer 25 mrinaeaeri Ne 05-13-3-4/I1P xarramacsr;

- DHepreTHKa calachblHAAFbl >KaHA MaMaHJBIKTap aTiachl. BUTIKTLIIK: DHEpreTHKalbIK
HBICAHIapIbl MyJIbTHPHU3UKAIBIK MoAenbaey Herizinae CAIIP a3ipney umkenepi.

Pa3paGorana Ha OCHOBaHMU CJIeAYIOIIHUX JOKYMEHTOB:

['ocynapcTBeHHBIN 0011€0053aTeNbHbI  cTaHAAPT BBICHIETO0 O0O0pa30BaHUs, YTBEPXKIEH
npukazoM MUHHCTpa HayKu W Bbicmiero oopaszoBanus PecryOnmku Kazaxcran ot 20 uronmst 2022
roya Ne 2(c u3aMeHeHUsIMU U JornoaHeHussMu oT 22.04.2025 r.);

HanmonaneHas paMka kBanuukanuii, yrBepkJieHHas MpoTokosnoM oT 16 mapra 2016 rona
PecnyOiinkaHCKOM TpexcTOpOHHEH KOMHCCHEH MO COIMaIbHOMY MapTHEPCTBY M PErYJIMPOBAHUIO
COLMAJIbHBIX M TPYJOBBIX OTHOLIEHUH,

OtpacneBas pamka kBanudukanuii «OHepretuka». [IpoTokon oTpacieBoil KOMHCCHU IO
COLIMAJIbHOMY TApTHECTBY U  PETyJHPOBAaHHMIO COLMAIBHBIX M  TPYJAOBBIX OTHOILEHUH
sHepreTrdeckoit orpacau Ne 05-13-3-4/T1P ot «25» utons 2019 roxa;

ATtrnac HOBbIX npodeccuit orpacnu DHepreruka. Kpanuduxamus: MHxenep no paspaboTke
CAIIP nHa 6a3e MynbTU(HU3NIECKOTO MOJIETMPOBAHUS OOBEKTOB SHEPIETUKH.

Developed on the basis of the following documents:

- The State mandatory standard of Higher Education, approved by the Order of the Minister
of Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (with
amendments and additions dated 22.04.2025);

- National Qualifications Framework, approved by the protocol of March 16, 2016 of the
Republican Tripartite Commission on Social Partnership and Regulation of Social and Labor
Relations;

- Sectoral Qualifications Framework "Power Engineering”. Minutes of the industry
commission on social partnership and regulation of social and labor relations in the energy industry
No. 05-13-3-4/PR dated July 25, 2019;

- Atlas of New Professions in the Energy Sector. Qualification: CAD Development Engineer
Based on Multiphysical Modeling of Energy Facilities.


https://atlasbt.enbek.kz/profession/192
https://atlasbt.enbek.kz/profession/192

KEJICLIAI/ COI'JIACOBAHO:

" MBF GROUP " XIIIC JUPEKTOPBI
aupektop TOO " MBF GROUP"

director LLP " MBF GROUP " Macnos A.W./
Macnos AU, " Macnos A.H./
R» @ 2025 Maslov A.L
EnHypCepsuc» XKIIC ¢unnansimbim

JUPEKTOPBI

Kocranaii kanaceinaa

Hupekrop dunuana TOO

«9nHypCepucy

B ropoie Kocranaii

Branch Director of EINurService LLP OpsimbaeBa @.A ./
in the city of Kostanay OpbimGaeBa .A ./
«L5» o€ 2025 Orymbaeva F.A.

© AxMet BaliTypChIHYIIBI aTHIHIAFBI
Kocranaii eHipiik yHUBEPCUTETI



Binim Oepy 0araap/iaMacbIHbIH NACTIOPTHI
IHacnopTt o0pa3oBaTeIbHOI IPOrpaMMBbI
Passport of the educational program

BBB koabl :xoHe aTaybl/
Koa v nazBanue OI1
OP code and name

8D07103 Dnektp sHepreTUKachy/
8D07103 DnexTposHepreTrka /
8D07103 Electric Power Engineering

Bisim Oepy cajiacbIHBIH KOAbI
JKIHe KikTesyi /

Kon u kinaccupuxanus
o0JacTu odpa3oBanus/

Code and classification

the field of education

8D07 MmxeHepItik, oHIeY KOHE KYPBUIBIC caslaiapbl /

8D07 NmxeHepHbIe, 00padaThIBAIOIINE U CTPOUTEITHHEIC
otpaciu/

8D07 Engineering, manufacturing and construction industries

[Jasipjiay OaFbITBIHBIH KOJAbI MEH
KiKkTeyi/

Koa u kiaaccugukanus
HamnpaBJICHUSA HOI{FOTOBKH/
Code and classification

areas of training/

8D071 Nmxenepus sxoHe HHXKEHEPIIK ic /
8D071 Nmxenepus 1 HH)XEHEPHOE JETIO0 /
8D071 Engineering and Engineering affairs

Binim Gepy 0arnapaamasnapsl
TOOBI /I'pynna
o0pa3oBaTe/IbHBIX POrpamMm /
Group of educational programs

D 099 DHepreTrka #oHe 3JEKTP TEXHUKACHI
D 099 DHepreTuka 1 3IEKTPOTEXHUKA
D 099 Energy and electrical engineering

Bisnim BB Typi/ Bua OIl/ EP type

’Kana / Hosas / New

BEXC)X oOoiibinma  penreiti/ | BBXCII /MCKO/ ISCED 8
Yposenr mo MCKO/ ISCED

level

YBIII GoiibIHIIa YBII /HPK/ NQF 8

nenreiii/Yposenb no HPK/ NQF
level

CB1I ooiibIHIIA TeHTeli/
Yposens no OPK/ ORK level

CBII /OPK// ORK 8 (8.1)

bbb aiipbikia
epekmenikTepi/OTInYHTEIbHBIC
ocobennoctu OII / EP distinctive
features

Her

Myreaekriri 0ap axamaap yuiin
Bbb :xone EBK icke acbipy
apTrapsl /

Ycaosus peaauzauuu OIl pis
JHI ¢ HHBaJauaHocTehio 1 OOII /
Conditions for the
implementation of EP for
students with disabilities and
special educational needs

Myrenektiri 6ap OinimM amymsiiapabiH Oi1iM Oepy mpoleciH
KaMTamachl3 €Ty YVIIH YHHUBEPCHUTETTIH  aKaJEMHSUTBIK
casicaThlHa ColiKkec ToHAEpAiH (0apiblK MOAYIBACPAIH),
MpaKTUKAIAP/IBIH KOHE KOPBITBHIHBI aTTECTATTay PICIMIEPIHIH
TOPTiOi TOJBIK CAKTaIATBI.

"MyrenekTiri Oap OUTIM aNymIbUIApABIH TOHMI HUTepyiHIH
apHaiibl maptrapbl’ OOMBIHIIA MYTEAEKTIri 6ap agamuap yuIiH
xoHe EBb Oeitimaey bb apnanran kockimIia 0eJiMiH €HTI3Y
apKBUIBl OKY JKYMbIC OarmapiamanapblH  (cuiuiadycrap/isl)




o3ipJiey apKbUTBI iCKE achIPBLIA/IbL.

I[J'I}I o0ecrieyeHus O6paSOBaTCJ'IBHOFO mponecca 06y‘laIOIHI/IXCH
¢ uHBanuAHOCTEI0O U OOIIl MOJHOCTBIO COXpAHSETCS MOPSIOK
JUCHUTIIMH (MOJIyJIeH), TPAKTUK W MPOLEAYypbl HTOTOBOM
aTTeCTallid B COOTBETCTBHH C AKAIEMHYECKON IOJUTHUKOMN
YHUBEPCUTETA. Hnsg muun ¢ wmaBammaHocTthio U OOII
amantanronnas OIl peanusyercst uepes pa3pabotky Paboumx
y4eOHBIX TporpamMMm  (CHiu1adycoB) MyTEeM  BKIIIOUCHHUS
JOIMMOJIHUTCIIBHOI'O pa3aciia «CHGLII/IaHLHBIe YCJIOBUS OCBOCHUA
JTUCIUTIINHBI 00y4YaroIIMMKCS ¢ HHBATUAHOCTBIO 1 OOI».

To ensure the educational process of students with disabilities
and special educational needs all courses (modules), practices
and procedures of the final certification in accordance with the
Academic Policy of the University. The adaptation of the EP is
implemented for persons with disabilities and special
educational needs through the development of working
curricula (syllabuses) by including an additional section
"Special conditions for mastering the course by students with
disabilities and special educational needs").

OKbITY HBICAHBI/
®opma o0yuenus/
Form of study

Ky#naizri/Ounoe /Full time

Oky Mmep3imMi/Cpok o06yuenmusi/
Training period

3 b1/ 3 rogal3 years

OkbITy TiNi/SI3pIK  00yueHus/
Language of instruction

Ka3ak yXoHe opbIc/Ka3axckuii u pycckuii / kazakh and russian

Kpenur kenemi/
Oo0bem kpeauTos/ Loan volume

180 akaneMusbIK kpeauT / Akagemuueckux kpeauton 180/
Academic credits 180 ECTS




TYJEK MOJEJII/
MOJEJIb BBIITYCKHUKA/
GRADUATE MODEL

Binim Oepy 0arnapiaamaceinbiH MakcaThbl/ Llesab o0pa3zoBarenbHON nporpaMmmbl/
The purpose of the educational program

DHEepreTUKanblK  OKYHEeJNepHiH THIMIUN, CEHIMAUII JKOHE TYPaKTBUIBIFBIH — apTTHIPyFa
OaFrbITTAIFAaH KOJJAHOAIBl JKOHE FBUIBIMH 3€pTTEYJepAl JKy3ere achlpa ajaThlH, 3aMaHayH
TEXHOJIOTHSUIAD MEH OHJIPICTIH TaJanTapblHa Cail >KOFapbl OUTIKTI FRUIBIMH JKOHE WHIKEHEpPIIK
KaJpJiap/sl faspiay

[ToaroToBKa BBICOKOKBATH(DUIIMPOBAHHBIX HAYYHBIX W WHXXCHEPHBIX KaJApPOB, CIIOCOOHBIX
MPOBOJUTH MPUKJIaHbIC i HAay4YHO-UCCIIEIOBATEIILCKUE pa3paboTKu B obnactu
JNEKTPOIHEPICTUKY, HAMPABJIICHHbIC HAa TMOBBINICHHUE dS()PEKTUBHOCTH, HAAEKHOCTH U
YCTOMYMBOCTU JHEPreTUYECKUX CHUCTEM C YYETOM TpeOOBaHMN HWHIYCTPUM U COBPEMEHHBIX
TEXHOJIOTHH

To train highly qualified scientific and engineering personnel capable of conducting applied and
research-based developments in the field of electric power engineering, aimed at improving the
efficiency, reliability, and sustainability of energy systems in accordance with industry demands
and modern technologies

Bepiserin gopexe/Ilpucyxknaemas crenenb/ Awarded degree

«8D07103 DnekTpod’HepreTrkay Oi1iM Oepy OarmapiraMachl OOMBIHIIIA WHIYCTPHSI IOKTOPHI

JlokTOp MHAYCTpHUH 1O 00pa3oBarenabHoi mporpamMme «8D07103 DnekTposHepreTuKa

Doctor of Industry in the Educational Programme “8D07103 Power Engineering”

Maman JgayasbiMaapbinbiH Tiz0eci/ [lepeuennb nonkHocteit no OII/ List of positions on OP

Faneim,

Myrainim,

¥YiisIMHBIH bac 1upeKkTopsl

bac koHCTpyKTOp (FBUIBIME 3€pTTEYJIEp MEH d3ipiemesiep OOMbIHIIA)
FbutbIME-TeXHUKATBIK Jamy Oemimienepinaeri (KpI3MeTTepiHaeri) 6ackapyibl
bac umxenep (6acka cananapnaa)

DNEeKTpP KOCATIKbI CTAHIUSCHIHBIH OaCTHIFBI

DJEKTpP SHEPTreTUKACKH CaTaChIHIaFbl HMHXKEHEP-3ePTTEYIII

OHEPKICINTIK IHEPTEeTHKA CaTaChIHAAFbl HHKEHEP-3epTTEYIII1

DnexTp kenuiepl YHbIMBIHBIH (ayJaHBIHBIH) JUCIIETYEP]

OxpITynIbl, 611iM Oepy canaceinaarsl qoueHt, XOKOKBY,

TypakTeIIbIK 00BEKTUIEPIH MYIbTHGUZUKATBIK 3epTTeyre Herizmenren AXKOK o3ipney xeHiHaeri
WHXEHep,

ABTOHOM/IbI SHEPTETUKAIBIK XKYHETIep/Il 931pJIeyIli KIHE K00aIayLIbl

HayuHnsblit paboTHUK,

[IpenonaBatens,

['eHepanbHBIN TUPEKTOP OPraHU3AINH

['maBHBIN KOHCTPYKTOP (10 HAYYHBIM HCCIIEIOBAHUSIM H Pa3padoTKaM)
VYnpapisromuii B moapasieiaeHusx (Ciyx06ax) HaydHO-TEXHUYECKOTO pa3BUTHUS
I'maBHBIN UHXKEHED (B IPOYUX OTPACIAX)

HauanbHUK 371€KTPONOICTAaHIIUU

Nnxenep-uccnenoBaresab B 001aCTH JIEKTPOIHEPTETUKU
Wmxenep-uccuenoBaTeiab B 00JaCTH IPOMBIIIIICHHON SHEPreTUKU

JlucrieTuep opranu3aiuu (paiioHa) 3JeKTpoceTeit,\

[IpenonaBaTens, acCUCTEHT npodeccopa B obaactu odpazoBanus, OBIIO,
Numxenep mo paspaborke CAIIP Ha 06aze MyabTHOU3UYECKOTO HCCIEAOBaHUS OOBEKTOB
YCTONYUBOCTH,

Pa3paboTunK-IpOeKTHPOBIIMK ABTOHOMHBIX YHEPrOCUCTEM



https://www.enbek.kz/atlas/profession/192
https://www.enbek.kz/atlas/profession/192
https://www.enbek.kz/atlas/profession/174

Scientist,

Teacher,

CEO of the organization

Chief Designer (for research and development)

Manager in subdivisions (services) of scientific and technical development
Chief engineer (in other industries)

Head of electrical substation

Electrical research engineer

Industrial Energy Research Engineer

Dispatcher of the organization (district) of electric networks

Lecturer, Assistant Professor in Education, OVPO,

Engineer for the development of CAD based on multiphysics research of stability objects,
Developer-designer of autonomous power systems

Kaciou Kbi3meT 00bekTisIepl/ O0beKThI IPo(ecCHOHAIBLHOM 1eATeJbHOCTH/
Objects of professional activity

OJICYMETTIK-KOCIIKEePIIK KEHICHJEp; KOOAIbIK JKOHE KOHCTPYKTOPJBIK YHBIMIAD; aybLI
IapyalIbUIGIFEIH  0aCKapyIbIH KEPTUTIKTI JKOHE PECHyONHMKANBIK OpPTraHgapbl;  TEXHHKAJIBIK
OeifiHzieri »KOFapbl JKOHE OpTa-apHaibl, KOCIMTIK-TEXHUKAIBIK OKY OpPBIHAAPBIHIAFBI OiTiM Oepy
KBI3METi;  FBUIBIMH-OHIIPICTIK MEKEMeNep/eri FBUIBIMUA J>KoHE OacKapy »KYMBICBHI, ayJaHIbIK,
OOJIBICTBIK, PECITyOIMKAIBIK KYPBUIBIM alllapaTTapbIHIaFbl 0aCKapy KbI3METI

ConuabHO-NIPEANPUHUMATENBCKUE KOMIUIEKCHI; IPOEKTHbIE M KOHCTPYKTOPCKHE OpraHHU3aluy;
MECTHbIE M pECIyOJMKAHCKUE OpraHbl YNpaBJIEHUS CEIbCKUM XO34HCTBOM; 0Opa3oBaTesbHas
JESTeIbHOCTh B BBICIIMX W CPEIHECTICHUAIBHBIX, MPOPECCHOHATHHO-TEXHUYECKHX YUEOHBIX
3aBEJICHUAX TEXHUYECKOro mnpoduis; Hay4dHas M yIpaBlieHUYeckas paboTa B HaydHoO-
MIPOU3BOJICTBEHHBIX YUPEXKACHUSX; YINpaBJIeHUECKas JEsITeNbHOCTh B almaparax paloOHHBIX,
00JIaCTHBIX, PecyOJIMKAHCKUX CTPYKTYP

Social and entrepreneurial complexes; design and engineering organizations; local and republican
agricultural management bodies; educational activities in higher and secondary special, vocational
educational institutions of a technical profile; scientific and managerial work in research and
production institutions; management activities in the offices of district, regional, republican
structures.

Kacion kb13met TypJiepi/ Buabl npogeccuonanbHoi gesareabHocTi/ Professional activities

OHI1piCTIK-0acKapyIIBLIBIK;
OHIIPICTIK-TEXHOIOTHSIIBIK;
FeueivMu-3eprrey;

binim Gepy;
Ecenrik-x00abIK;
Cepsucrik-naiinanany;
MOHTaXIBIK-KENTIPYLILUTIK

IIpon3BoICTBEHHO-yIIpaBIEHYECKAS;
HpOI/ISBOJICTBeHHO-TeXHOJ'IOFI/I'-IeCKaSI;
HayuHno-nccnenoBarenbckas;
OO6pazoBaTenpHas;

PacuetHo - mpoekTHas;

CepBHCHO — 3KCIUTyaTallMOHHAS
MoHTa)XHO-HaJIaJOYHasI

Production and management;
Production and technological;
research;

Educational;

Settlement - design;

Service and operational,




Installation and commissioning.

Kacion kpi3meTiHiH pyHkuusisiapbl/ @yHKIUHM NPodecCuOHANbHOM AesITeJIbHOCTH/
Functions of professional activity

JInarHoCTHUKAJBIK;
OICTEMENIK,
MoHTaXIBIK-KENTIPYIILUTIK;
Kenec 6epy;

JKobanbIk;
OKCIEPUMEHTTIK-3epTTEY

Junaraocruyueckas;

Mertoauueckasi;
MoHTaXHO-HaIaJ0dHAas;
KoncynbraTuBHas; MpoeKTHAS;
DKCIEPUMEHTAILHO-UCCIIEIOBATEIIbCKAS

Diagnostic;

Methodical;

Installation and commissioning;
Advisory;

Design;

Experimental research

BBb 6oiibiHma oKy HaTHKeIepi/ Pe3yiabTaThl 00yuenus no OI1/ EP learning outcomes
(Ha ocHoBe JlyOJIMHCKHX IEKPUNITOPOB)

OH1 3amanayu omicTep MEH TeopHsIapAbl MalianaHa OTHIPHIIN, OHIIPICTIK CEPIKTECTEPAIH ©3EKTi
Mocesenepl OoibIHIIA KOJIAaHOalIbl FRIIBIMU 3€pTTEYJIEpAl JKOCIapiaiibl JKoHe Ky3ere acblpajsl,
QJIBIHFAH MOJIIMETTEP/I1 TAJAANIbI )KOHE TYCIHAIPE];

OH2 ©Hpipic TeTiKTepiH aBTOMATTaHABIPY/AbI XKOHE SHEPrUusl YHEMJCHTIH KelleHAep/al kobanayabl
KOca aJifaHza, 3JIEKTp 3HEepreTUKachlHAa KoJAaHOadbl MHKEHEPINIK IMIeHMAepAl 93ipieil jKoHe
EHTi3enl;

OHS3 JacaHpl HHTEIUIEKT IEH MaIlMHAHBI OKBITY TEXHOJIOTHSUIAPBIH Naiiianana OTHIPHII, YHEPTUS
TUIMIUTITT MEH DKOJIOTHsS OOWBIHINA OENTrijIeHreH CTaHAapTTap MEH TalanTapAbl CaKTail OTBHIPHIII,
AJIEKTP PHEPreTUKAChl 00BEKTIIEPl MEH OHIPICTIK OOBEKTUIEPAIH K00aIapbIH 931pieiiai,

OH4 DmnekTp »dHepreTUKaiIbIK KEUIeHJep MEH JKyHeneplaiH THIMAUIIIH, CEHIMIUINI MeH
TYPAKTBUIBIFBIH apTTHIPY YIIIH WHHOBAIMSUIBIK IIEHUIIMAEPAl 331piei OThIPbIN, 3aMaHayd LU(PIBIK
penenik Kopray *oHe 3JIEKTp KeJUTiK aBTOMAaTHKa callachlH/1a 3epTTeyJep Kyprizeai;

OH5 DmHepreTukanblK >Kyienepai TaMbITYABIH ©3€KTi CBIH-KaTepliepi MEH IepCIeKTUBAIBIK
OarbITTapblH 3€PTTEl, FBUIBIMM JI€pPEeKTEp MEH OHIIPICTIK ToKipuOenepai Tangay Heri3iHze
CaJIaHbIH TYPAKThl )KYMBIC 1CTEY1HIH HETI3JIeITeH CTpaTerusIapbIH 931pieiiai;

OH6 Xobanblk uaesapIbl KaabIITACTHIPAAbI KOHE OJIAPABIH AJIEKTP IHEPreTUKAchl 0OBEKTiIepi
MEH 2JIEKTPOTEXHUKAJIBIK XKYHeNIep YIIiH KOMITBIOTEPIIIK MOJIENBACYiH JKY3eTre achIpasibl;

OH7 Herisri kepceTKiTepaiH COHFbl MOHJEPIHE KOJ JKETKi3e OTBIPHIN, HJIEKTP IHEPreTHKAChI
YKOHE DJICKTPOTEXHUKA JKYHeepl YIIH OHTAUIIBI MENTIMAEP Il 931pJIeh/Il xKoHe HeT13 e 1;

OH8 FrutbiMu KoHE MHXKEHEPINIK KOFaMJACTBIKIEH THIMII OailliaHbIC jKacalpl, FBUIBIMU >KOHE
OH/JIIPICTIK KbI3MET HOTHKEJIEPiH, COHBIH 1II1HE NaTeHTTEP 11, MaKajlajJap MEH €CcenTep/ii YChIHA bl
KOHE KY>KaTTalIbl.

PO1 OcymecTBriser Hay4YHO-UCCIIENOBATEIBCKYIO [EATEIBHOCTh B TMPHUKIATHBIX 00JIacCTIX
SHEPTreTUKH, B3aUMOJEHCTBYSI C MHAYCTPUAIbHBIMU MApPTHEPAMM [UIsl PEUICHUS pPEabHbBIX
TEXHUYECKHUX 3aJad, MPUMEHsIS COBPEMEHHbIE METOJIOJIOTUM aHaliu3a JAHHBIX U WHTEPIpETAUU
MOJIyYEHHBIX PE3yIbTaTOB;

PO2 PaszpabarpiBaeT u BHEApPSICT NPHUKIAJAHBIC WHXKCHEPHBIC PEIICHUS B JJIEKTPOIHEPTETHKE,
BKJTIOYAst ABTOMATHU3AIIUIO MIPOU3BOCTBEHHBIX MEXAHU3MOB u IIPOEKTUPOBAHUE
9HEProd(H(PEeKTUBHBIX KOMIUICKCOB;

PO3 PaszpabarbiBaeT NPOEKTHI 3JICKTPOIHEPreTHYECKHX OOBEKTOB M TPOU3BOJCTB, COOIIOAAs




YCTQHOBJICHHbIE HOPMAaTHUBBl W TpeOOBaHUS TO HHEProdPPEeKTUBHOCTH U HKOJOTHH, C
MCIOJIb30BAHUEM TEXHOJIOTUI UCKYCCTBEHHOIO MHTEJUIEKTa U MAIIMHHOTO O0YYEeHHUS;

PO4 TIIpoBomuT wuccinenoBaHuss B O0JIACTH COBPEMEHHOW IM(POBON peneiiHON 3amuThl U
JIEKTPOCETEBON aBTOMATUKH, pa3padaTbiBasi HHHOBALMOHHBIE pELIEHHUS M  IOBBILICHUS
3G EKTUBHOCTH, HAAEKHOCTH U YCTOWYMBOCTH AJIEKTPOIHEPTETHUECKUX KOMIUIEKCOB U CHCTEM;
POS Hccnenyer akTyanabHble BBI30BBI M NEPCIEKTUBHBIE HAIIPABICHUS Pa3BUTHS SHEPreTHUECKUX
cucreM, pazpabaThiBaeT 0OOCHOBAHHBIE CTPATETUH YCTOWYMBOIO (DYHKIMOHUPOBAHHS OTPACIH HA
OCHOBE aHaJIM3a HAyYHBIX JaHHBIX U IPOU3BOJICTBEHHBIX MPAKTHK;

PO6 T'enepupyeT NpOEKTHBIE HAEU U OCYLIECTBISIET MX KOMIBIOTEPHOE MOJEIMPOBAHUE IS
JIEKTPOIHEPTETUYECKUX OOBEKTOB U 3JIEKTPOTEXHOIOTUYECKUX CUCTEM;

PO7 Pa3pabareiBaeT U 0OOCHOBBIBACT ONTHMAJbHBIC PEHICHUS IS AIIEKTPOIHEPTETHUECKUX U
JIEKTPOTEXHUYECKUX CUCTEM, IOCTUTAsl IPEEIIbHBIX 3HAUCHUH KIIFOUEBbIX IIOKA3aTeNeH;

PO8 D¢ddexTnBHO KOMMYHUIIUPYET C HAyYHBIM M WH)XEHEPHBIM COOOILIECTBOM, MPEICTABISIET U
oopmsieT pe3ynbTaThl HAYYHO-IIPOU3BOACTBEHHON JEATEILHOCTH, BKIIIOYAs NATEHThI, CTaThbU U
OTYETHI

LO1 Conducts research and development activities in applied energy fields, interacting with
industrial partners to solve real technical problems, using modern methodologies for data analysis
and interpretation of the results obtained;

LO2 Develops and implements applied engineering solutions in the electric power industry,
including automation of production mechanisms and design of energy-efficient complexes;

LO3 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;

LO4 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;

LO5 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;

LO6 Generates project ideas and carries out their computer modeling for electric power facilities
and electrical technology systems;

LO7 Develops and justifies optimal solutions for electrical and power systems, achieving the
ultimate values of key performance indicators;

LO8 Effectively communicates with the scientific and engineering community, presents and
formalizes the results of scientific and production activities, including patents, articles and reports
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BIT JKK AKaneMUsIIBIK XaT [ToH asichIHma aKageMUSIIBIK Ka3BUTBIMHBIH €pPEeKIICITIKTepl, pedepiey skoHe aHHOTAITHS Kacay 5 OH 8

BJ1 BK oficTepi FRUIBIME KOHTEKCTE KapacThIpbUIaabl. JJOKTOpaHTTap FHUIBIMU-3EPTTEY JKYMBICHIHBIH,

BD UC FBUIBIMH MaKaJIaHBIH MOTIHIH KYpacTBIPy MEH paciMIAey[li, akaJeMHsIIBIK IOHEKCO3 KENTipy

epexeNnepiH KONIaHybl, OnONMUOTpaUsNIBIK CiTeMeNnepai pociMAeyadi, FHUIBIMH 3EpPTTEy
TaKpIPHIObI OOMBIHINIA Npe3eHTAlMsI-I0KIa NailbiHnayasl yipeHeni. Epekiie nazap Scopus
xoHe Web of Science O06a3zanmapblHIa HHICKCTENETIH XaJIbIKAPAIBIK PpEIeH3UsIIaHATHIH
OachUIbIMIapFa apHAFaH FHUIBIMHU JKapUSUTAHBIMAAPABIH KYPBUIBIMBI, CTHJII MEH pacimjey
TaJIANTapbIHA ayJapblia bl

AKaJieMI9ecKoe MTUCHMO UzyuaroTcst 0coOOEHHOCTH aKaJeMHYecKOro MUChbMa, peeprpOBaHUS W AHHOTHUPOBAHUS B
paMKax HaydyHOTO KOHTeKcTa. JIOKTOpPaHTBHl MPHOOPETAIOT HABBIKH CO3JaHUs W O(QOPMIICHUS
TEKCTa HAYYHO-HCCJICAOBATEIbCKON paboThl, HAay4YHOH CTaTbH, WCIONb30BAaHHUA IIPABUI
aKaJeMHUYECKOT0 LUTHPOBaHUs, odopmieHHS OnOIMOrpaguyeckux CCbUIOK, (OPMHUPOBAHHS
MPE3CeHTAINU-/IOKIIaIa Ha TeMy HaydHOro wuccienoBanus. Oco0oe BHHUMaHUE YJENISIeTCs
TpeOOBaHMSIM K CTPYKType, CTHIKO H O(GOPMIICHHIO HAy4YHBIX NyOJMKAIMi  JIs
MEXIYHapOIHBIX PELEH3UPYEMBIX W3JaHNUH, HHIEKCUPYEMBIX B 0a3ax JaHHBIX Scopus U Web
of Science

Academic Writing The course explores the specifics of academic writing, referencing, and annotation within a

scientific context. Doctoral students acquire skills in creating and formatting texts for research
papers and scientific articles, applying academic citation rules, formatting bibliographic
references, and preparing research-based presentations. Special attention is given to the
structure, style, and formatting requirements for scientific publications in international peer-
reviewed journals indexed in Scopus and Web of Science

BIT 2KK FrouteimMu 3eprTey amictepi KoHCTpYKUMSIIBIK  9JTiC peTiHAe MaTeMaTHKAJIBIK MOJEJIBACYAl XKo0ajay 9MiCTepiH MYKHST 5 OH 1




BJl BK
BD UC

3epPTTEI, €CENTEy OKCIECPUMEHTIH JXOHE OHBIH HOTHXKEIEPIH Kocmapiay >XoHe SHIEY,
FBUIBIMH OKCIICPUMEHTTED HOTIDKENIEpiH SHJIEYre apHalfaH KOMIBIOTEPIIK IKykenepiH,
SKCIEPUMEHTAIB] HOTIKEIIEPAiH MATCHTTEPIHIH KAMTHIBI.

MeTto1bl HAy4YHBIX UCCIEAOBAHUN

Bonee yrmyOneHHO M3ydarOTCsh METOJbI MPOSKTUPOBAHUS, MAaTEMaTHYECKOE MOJICIIUPOBAHUE
KaK METOJl TPOCKTHPOBAHUS, BBIYMCIUTCILHBIA 3KCICPUMEHT U €ro IUIAaHHUPOBAaHHE U
00paboTKa pe3ylnbTaToB, CHCTEMBI aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUS IS 00pabOTKH
pe3yIbTATOB HAYYHBIX SKCIIEPUMEHTOB, HIOAHCHI TATCHTOBAHHS PE3YJIHTATOB SKCIICPUMEHTA.

Methods of Scientific Research

We study in more depth design methods, mathematical modeling as a design method, a
computational experiment and its planning and processing of results, computer-aided design
systems for processing the results of scientific experiments, the nuances of patenting
experimental results.

Bell TK
TJ1 KB
PD EC

OHipicTiK aBTOMATTaHABIPY
KYHeTepiH ToKipHOeIiK eHrizy

[loH JOKTOpaHTTapIbIH KOJJAHBICTAFbl OHJIPICTIK KACIMOpPBIHAApJAa aBTOMATTaHIBIPY
JKYHWeTIepiH €HTi3y JKoHe OediMIiey CalachHIaFbl KOMAaHOANBl KY3BIPETTIIIKTEPIH JaMBITyFa
OarpITTaIFaH.  ABTOMAaTTaHABIPBUIFAaH  Oackapy  kyHenepiniH  (ABX)  3amanaym
apXHUTEKTypajapbl, OHEpKacinTiK KoHTposepnepaid, SCADA xyienepinig, enepkacinrik loT
MICIIIMICPIHIH XoHE HHUQPIBIK eri3fepAiH TEXHOJOTHSUIBIK IMPOILECTEPre UHTETPAIHICHI
3eprrenyne. CanaHbIH €peKIIeNiriH, CEHIMAUIK, ayKbIMIBUIBIK KoHE KHOepKayirci3Iik
TaJanTapblH €CKEPE OTBIPHIN, ABTOMATTAHJABIPHUIFAH KEIICHACPAl koOaay, JKOHJEY KoHE
naijanaHy TOCULIIEpi KapacThIpbUIa[bl. OHEPKACINTIK aT-UHPPAKYPHUIBIMIAPMEH 63apa ic-
KHMBLIFa JKOHE OHIIpicTepi MUMPIBIK TpaHCHOpMaIMsIayAbIH MPAKTUKABIK XKaFaaiiapbiHa
epeKIlie Ha3ap ayJAapbuiajibl

HpaKTI/I'-IeCKOG BHCJPCHUEC CUCTEM
HpOMBIH.IJ'IeHHOﬁ aBTOMaTU3alnuu

JucuuninHa HampaBieHa Ha pa3BUTHE Y TIOKTOPAHTOB MPHUKIAJHBIX KOMIIETEHIIMH B 001acTH
BHEJPEHUS M aJaNTaldil CUCTeM AaBTOMAaTH3allMi Ha JEHCTBYIOIIMX IPOU3BOJICTBEHHBIX
OpeanpusITuax. HM3ydaroTcs COBpPEMEHHBIE apXUTEKTYpbl aBTOMATHU3UPOBAHHBIX CHCTEM
ynpasnenuss (ACY), wuHTerpauus NpPOMBIIIIEHHBIX KOHTpoiuiepoB, SCADA-cucrem,
npoMbIieHHBIX [oT-pemennii U 1MQPOBBIX JBOHHUKOB B TEXHOJOTHYECKUE IPOLIECCHI.
PaccmaTtpuBaroTcs  moaxombl K NMPOEKTUPOBAaHUIO,  OTIAAKE W 3KCIUTyaTalluu
aBTOMATH3MPOBAHHBIX KOMIUIEKCOB C YUETOM cliequ(pUKH OTpaciu, TpeOOBaHMH HAaJEKHOCTH,
MacmTabupyeMocTn U kubepoeszonacHoctr. Oco00e BHUIMAHHE YICTSETCS B3aUMOACHCTBHIO C
npombiiieHHbIME U T-uHGpacTpykTypaMu ¥ HpakTHYeckuM  Keiicam  1udpoBoit
TpaHchOpMaIK TPOU3BOJICTB

OH 2




Practical implementation of
industrial automation systems

The course is aimed at developing doctoral students' applied competencies in the field of
implementation and adaptation of automation systems at existing manufacturing enterprises.
The course studies modern architectures of automated control systems (ACS), integration of
industrial controllers, SCADA systems, industrial IoT solutions and digital twins into
technological processes. It considers approaches to design, debugging and operation of
automated systems taking into account the specifics of the industry, requirements for
reliability, scalability and cybersecurity. Particular attention is paid to interaction with
industrial IT infrastructures and practical cases of digital transformation of production

Bell TK
TJ1 KB
PD EC

AKBUIITBI XKeliep )KoHe
SHEPreTUKAIIBIK JKYHenepaeri
aJIanTHUBTI OacKapy

[IoH 03BIK TEXHONOTHSIIAPMABI, COHBIH IMIiHIE *XAacaHIBl WHTEIUIEKT, 3aTTap uHTEepHeTi (IoT)
KOHE YJIKeH JepeKTepll NaiijanaHa OTBIPBIN, SHEPreTHKANBIK >KyHenepi sxoOanay/blH,
TaJJIay IbIH KOHE OHTAWIAHIBIPY IbIH 3aMaHayH SJIICTEPiH TepeH 3epTTeyre OarbITTanFan. Kypc
JOKTOPaHTTapbIH SHEPTreTHKAIBIK JKeJiepaeri e3repicTepre TUHAMUKAIBIK jKayan Oepyre
KaOiTeTTi amamTuBTI Oackapy alnTOpUTMACPIH d3ipiieyaeri Ky3bIpEeTTepiH, COHmai-ak
SHEPIreTUKANBIK HMHPPAKYPBUIBIMHBIH ~ TYPaKTBUIBIFBI MEH THIMAUICIH —apTThIpy  YIIiH
MHTEJJICKTYaJIbl MISIIIMISP i OIpIKTIpy AaFAbUIAPbIH 1aMbITAIbI

I/IHTGHHGKTyaHBHBIe CCTH U
alalITUBHOC YIIPAaBJICHUC B
SHEPIreTUICCKUX CUCTEMAX

JucuunnuHa  HampaBlieHa  Ha  YIIyOJCHHOE  M3Yy4YeHHE  COBPEMEHHBIX  METOJIOB
MIPOEKTHPOBAHMUS, aHAIM3a W ONTHMM3ALMH JHEPreTHYECKHX CHUCTEM C HCIIOJIB30BAHUEM
MEePeZIOBLIX TEXHOJIOTHH, BKIIIOYass HCKYCCTBEHHBIN MHTeIUIeKT, nHTepHeT Bemei (IoT) u big
data. Jlucuuniuna ¢GopMupyeT y JOKTOPAaHTOB KOMIIETEHIIMM B 00JIaCTH Pa3pabOTKH
a/IalITUBHBIX aJrOPUTMOB YIIPABICHHUS, CIOCOOHBIX AMHAMHYECKH pearupoBaTh Ha M3MEHEHUS
B DHEProceTsX, a TAKKE€ HABBIKM MHTETPALNN WHTEIUIEKTYAIbHBIX PEIICHUH IS MOBBIIICHUS
YCTOMYMBOCTH U () (HEKTUBHOCTH SHEPreTUIECKON HHPPACTPYKTYPHIL.

Smart Grids and Adaptive Control
in Energy Systems

The course is aimed at in-depth study of modern methods of design, analysis and optimization
of energy systems using advanced technologies, including artificial intelligence, the Internet of
Things (10T) and big data. The course forms doctoral students' competencies in the field of
developing adaptive control algorithms capable of dynamically responding to changes in
energy networks, as well as skills in integrating intelligent solutions to improve the
sustainability and efficiency of energy infrastructure.

OH3,
OH 4
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Hudpibik Tpanchopmarims
KarIalbIHAAFbl SHEPTETUKATIBIK
XKyHenepai JaMbITyAbIH
KOJIJAaHOAITBI acTIeKTiiepi

[lon nokTOpaHTTapAa OHEPKACINTIK MaiiianaHy >KarlaiblHIA HSHEPreTHKAIBIK IKyHenep/i
JaMBITYIBIH KOJJaHOAJIbl CHIH-KATEpJIEPiH KYHell TYCiHyAl KaJblNTacThIpyFa OarbITTaliFaH.
Backapy npouectepin uudpaanasipyFa, TapaTbuiFaH dHeprus ke3aepin (onslH imiazge JKOK)
KOJIJJAHBICTAFbI DHEPrus KyHellepiHe WHTerpalysiiayFa, OHEpKOCINTIK CEHIMAUTIK, aybICTIANbI
JKYKTEMeJIepre *oHe TEXHOJOTHSIIBIK ToyeKenaepre Oeiimaeny MaceselepiHe epekiie Hazap
aynapeuiagsl. HakTel KocimopblHOapAa KOJAAHBUIATHIH 3aMaHayd UICHIIMIEp, COHIai-ak
WHAYCTPUSIIBIK J]aMy JKOHE DHEPTeTHKAJBIK aybICy JKarlalblH/Ia dHEPTeTHKAIBIK KeleH e/
TpaHChOpMaNKIIay TETIKTEP KapacThHIPhLIAJIbL.

OH 5,
OH 7




[TpuxnagHble aCEKTHl Pa3BUTHUS
SHEPTOCUCTEM B YCIIOBUSX
i poBoit TpaHchopMarII

JucuumnuHa HanpaBieHa Ha (OPMHUPOBAHHE Yy JOKTOPAHTOB CHCTEMHOTO TIOHUMAaHUS
MPUKIIAJHBIX BBHI30BOB PA3BHTUS DHEPreTHYECKHX CHCTEM B YCIOBHSAX IPOMBIIUICHHOM
skcruryatarui.  Ocoboe BHHUMaHHE yAenseTcs ITU(POBU3ANNHA TIPOIECCOB  YVIIPABJICHHS,
WHTETpaIlK PaclpeieIEHHbIX UCTOYHUKOB dHepruu (B ToM umcie BUD) B cymecTByromme
SHEPTOCHUCTEMBI, BOMPOCAM TPOMBIIIICHHON HAAEKHOCTH, aJaNTUBHOCTH K IEPEMCHHBIM
Harpy3kaM H TEXHOJIOTHYECKUM pHUCKaM. PaccMaTpuBaloTCsi COBpPEMEHHBIE pEHICHUS,
MPUMEHSEMbIC Ha pEaJIbHBIX NPEANPUATHAX, a TaKKe MEXaHU3Mbl TpaHCHOpMaIUU
OHEPTETUYCCKUX KOMIIJICKCOB B YCJIOBHAX HUHAYCTPHAJIBHOI'O pPa3dBUTUA U SHEPTCTUYCCKOI'O
nepexoa.

Applied aspects of power system
development under digital
transformation

The course is aimed at developing a systemic understanding of applied challenges of energy
systems development in industrial operation 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

DJIEKTp SHEPIreTUKAIIBIK Kypc noxropantTapiply kaHa OybIH SHEPreTHKAIBIK JKYHeNepiH AaMbITy, COHBIH iIIiH7E OH 3,
KeleHep i sko0anay by uudpisik kypamgapasl (CAD, MATLAB, ETAP) naiinanany, »)eniik UHPPaKYPbUILIMIbI OH 5
3aMaHayu 9JicTepi OHTaWIaHBIPY >KOHE jko0ajapipl Oackapy cajlaChIHAAFbl Ky3bIpeTTepiH mambitazbl. Kypc
yko0aayIblH MHHOBAIMSUIBIK TOCUIIEPiH, KYHWeNepAiH TYPAKThUTBIFBI MEH THIMIUTITIH Talaay
o/licTepiH, TEXHHUKAJBIK JKOHE OSKOHOMHKAIBIK YITUICYIi, SKOJOTHSIBIK CTaHIAPTTapIIbl,
menriMepi nubpIaaHIpIpy KoHe JeKapOOoHU3aIMsl TalanTapbiHa OediMaey i KaMTHIBL.
Hucuunnuna GopMUpYET Y TOKTOPaHTOB KOMIETEHIIMU B 00JIACTH pa3pabOTKU SHEPrOCHCTEM
Bell TK CoBpeMeHHBIE METOBI HOBOTO IIOKONEHHS, BKIOYas IPHMCHEHHE mudposeix uHcTpymMentoB (CAD, MATLAB,
T KB IIPOCKTUPOBAHUSA ETAP), ontumMuzanuro ceteBoil HHQPACTPYKTYPhI U YIIpaBJIeHUE MPoeKTaMu. B paMKax Kypca
PD EC 3JIEKTPOIHEPTeTHUECKUX M3Yy4al0TCsl MHHOBAIMOHHBIE MOIXObI K MPOEKTUPOBAHUIO, METO/IbI aHAIN3a YCTOMUYHUBOCTH U
KOMIUIEKCOB 3QPEKTUBHOCTH  CUCTEM, TEXHHUKO-3JKOHOMHUYECKOE  MOJAEIHPOBAHHE,  SKOJIOTHYECKHUE
CTaHJAPTHI, & TAKXKE aJaNTalys peNIeHUuH K TpeOoBaHUIM IM(OPOBU3AIMH U JIeKapOOHHU3AIIHH.
Modern methods of designing The course develops doctoral students' competencies in the development of next-generation
electric power complexes energy systems, including the use of digital tools (CAD, MATLAB, ETAP), network
infrastructure optimization, and project management. The course covers innovative approaches
to design, methods for analyzing the sustainability and efficiency of systems, technical and
economic modeling, environmental standards, and the adaptation of solutions to the
requirements of digitalization and decarbonization
BII TK OHepKoCINTIK OHIIPICTIH [lon pmokTopaHTTapfa ©HEPKOCINTIK DJHEPrus KEIIEHAEPiHiH MaTeMaTHKaJbIK JKOHE OH 6
bJ1 KB JYHEPTEeTUKAIBIK KYHeIepiH KOMITBIOTEPJIIK MOJIEBACPIH 93ipiey, KOJNaHy >KOHE Taljay cajachlHIa TepeH OiLTM MeH




BD EC

MOJIETBICY KOHE OHTAUIaHABIPY

MPAKTUKAIBIK JaFAbUIapAbl YChiHAMbL. [loH 3amMaHayu OHTaIaHABIPY OMiCTEPiH (CBHI3BIKTHIK,
CBIBBIKTBIK eMec, OyTiH, CTOXaCTHKAlbIK, KOl eJIeMIi), MOAeNbIey KypaiJapbiH
(MaMaHIaHABIPRUIFAH OarmapiaMaliblK JKacakTama, Oarmapiiamainay TUIIEpi), IEpeKTepi
TaNaybl JKOHE OHEPKACINTIK JSHEpreTHKara apHaiFaH UQPIBIK eri3aepai  xobamay
MPUHIUNTEPIH KAMTHJIBI

MoaenupoBaHue U ONTUMU3ALHUA
SHEPTOCUCTEM IS
MIPOMBINIIEHHOTO TPOU3BOICTBA

JucuuiimHa mpeaocTaBiseT JOKTOpaHTaM yIiayOJIeHHbIe 3HAHUS W TMPaKTHYECKHe HABBIKU

B o0Omactu pa3paOOTKH, NMPUMEHEHHS W aHalN3a MaTEeMAaTHYECKUX M KOMITBIOTEPHBIX
MO/IeTIe} MPOMBIIIIEHHBIX 3HEPTOKOMILIEKCOB.

JucuuiinmHa OXBaThIBA€T COBPEMEHHBIE METOABl ONTHMH3aNWK (IMHEHHOe, HEeIHHEHHOe,
LETOYHNCIEHHOE, CTOXaCTHYECKOE, MHOTOKPUTEPHAIEHOE), WHCTPYMEHTHl MOJEITHUPOBAHUS
(cnemmmanmusupoBanHoe [IO, S3bIKM TIPOrpaMMHPOBAHUS), AHAIM3 JAHHBIX U MPUHITUIIBI
IPOSKTUPOBAHUS ITUPPOBBIX JIBOMHUKOB JUIsl TPOMBIILICHHON SHEPIreTHKH.

Modeling and optimization of
energy systems for industrial
production

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
energy complexes. The course covers modern optimization methods (linear, nonlinear, integer,
stochastic, multicriterial), modeling tools (specialized software, programming languages), data
analysis and principles of designing digital twins for industrial energy.

BIT TK
BJI KB
BD EC

DHeprus xKykienepiH peneik
KOopray XoHC aBTOMATTaHAbIPY darbl
U PIIBIK TEXHOIOTHSLIAP

[ToH MOKTOpAaHTTAPABIH YHEPTETUKANBIK OOBEKTIIEP/l PENIeNiK KOPFaHBIC, aBTOMATTHI PETTEY
JKoHe OacKapyblH 3aMaHayd MHKPOIPOIIECCOPIIBIK KyHenepin xo0anay, eHri3y JKoHe Taiuay
caJachIH/AFbl KY3BIPETTEpiH JaMbITaabl. J(OKTOpaHTTap TOTEHIE JKargall pEeKUMICPIH
MoJeNbAey, UMGPIBIK KOpraHeICTHl opHaTy, PMU nepekrepin Tanaay, KuOepKayilCi3mikTi
KaMTaMachI3 €Ty YOHE JKeJIi JMHAMUKAChIHA OeHiMJIese aJlaThiH KOHE JKaHAPThUIATBIH SHEPTHUs
KO3/IepIMEH JKYMBIC iCTeH ajaThlH MHTEJUICKTYaJJbl AITOPUTMAEPIl o3ipiey IarablIapblH
MEHIepei.

LnpoBbie TEXHOIOIHH B
peNeHOM 3alIUTe U aBTOMATHUKE
SHEPTOCHUCTEM

Huctunnuna QopMupyer y JOKTOPAaHTOB KOMIIETEHIIMM B 00JacTH TPOEKTUPOBAHUS,
BHEJPEHUS W AaHaJIM3a COBPEMEHHBIX MHUKPOIIPOLIECCOPHBIX CHCTEM pENICHHON 3alluThI,
aBTOMAaTHYECKOTO  PEryJIMpOBaHUS W  yHOpaBlIeHHUS SHeprooObekTtamu. JIOKTOpaHTHI
MproOPETAIOT HABBIKM MOJEIMPOBAHUS aBApPUHHBIX PEKUMOB, HACTPOUKH IM(POBBIX 3aIIUT,
ananmm3a gaHHeix PMU, obecnieuenns kuOGepOe30macHOCTH M pa3pabOTKH WHTEILICKTYaIbHBIX
ITOPUTMOB, CIIOCOOHBIX aJaNTUPOBATHCS K TUHAMUKE ceTH U padbote ¢ BUD.

Digital technologies in relay
protection and automation of power
systems

The course develops doctoral students' competencies in the design, implementation and
analysis of modern microprocessor relay protection 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.
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bell XK OHipicTiK paKTHKa OHIipicTiK TpakTHKa Ke3iHAE MOKTOPAHTTap OTaHABIK JXOHE IIETeNIiK FHUIBIMHBIH JKaHa 20 OH 5,
I1]1 BK TEOPHSUTBIK, OIICHAMANIBIK JKOHE TEXHOJOTHSIBIK JKCTICTIKTEpIH 3epAelielmi, COHmal-ak OH 8
PD UC TUCCEPTANFSUIBIK  3€PTTEYAC OJKCIEPUMEHTTIK JEPEKTEpdi 3epTTEYHiH, OHICYMIH JKOHE
TYCIHIIPY/iH 3aMaHayH 9IICTEPiH KOJAAHYAbIH MPAKTUKAIBIK JaFIbUIAPBIH OCKITEI.
[IpousBoacTBeHHAsI MPAKTHUKA Bo Bpemsi mpoM3BOACTBEHHOH MPAaKTUKW TOKTOPAHTHI W3y4YalOT HOBEHIIHNE TEOPETUYECKHE,
METOJIOJIOTUIECKHE U TEXHOJIOTHYECKUE JOCTMKCHNH OTEeUYeCTBEHHON U 3apyOeKHOW HAyKH, a
TakKe 3aKPEIUIIIOT  MPaKTHYeCKWe HAaBBIKM TNPHMEHEHHS COBPEMEHHBIX  METOJIOB
HCCIIeIOBaHUH, O0pa0OTKM W HMHTEpOpETaldid  OKCIECPUMEHTANbHBIX  JIAHHBIX B
JIUCCEPTAIIMOHHOM UCCIICIOBAHUH.
Specialized practice During industrial practice doctoral students study the latest theoretical, methodological and
technological achievements of domestic and foreign science, as well as consolidate practical
skills in the application of modern research methods, processing and interpretation of
experimental data in the dissertation research.
JI23XK/ TarputbIMIaMaaH OTY/I XKOHE JlokTopaHTTapra TeK KaHa OiaiMIi FaHa eMec, OenTim Oip marapliap MEH JaFIbUIapabsl Ja alyra 123 OH 1,
OUPJ/ JIOKTOPIIBIK TUCCEPTAIUSHBI OarbITTAIFaH - 3KCICPUMEHTTIK - 3EPTTEY JKOHE TIKIPHOETiK-KOHCTPYKTOPJIBIK Oarmapiama OH 8
ERWDS OPBIHJIAYIbl KAMTUTHIH TEOPHUSIIBIK OKBITY, 3€pTTEy, OHIIPICTIK MPAaKTHKACBI, albIC JKOHE JKAKbIH IIET eNAepAiH
JOKTOPAHTTBIH IKCIIEPUMEHTTIK- | KETEKIi >KOFaphl OKY OpPBIHAAPBIHIA TOKIpUOENeH OTy, HaKTHl camanap OOHBIHIIA Ky3ere
3epTTeY JKYMBICHI aChIPbUIJIBL, TOKIPUOETIK cuIaThl 0ap eHAipicTi
OKCTepUMEHTAIILHO- OUP/] nampapiieHa Ha IPUOOPETEHNE JOKTOPAHTAaMHU HE TOJBKO 3HAHUM, HO U ONpeAeeHHBIX
UCcIeIoBaTenbcKas padboTa HaBHIKOB, yMEHHH, BKJIOYaeT B ce0s TapajulelbHO C TEOPETHYECKUM OOyYeHHEM,
JOKTOPAHTA, BKITFOYast MIPOM3BOJICTBEHHYIO MPAKTUKY, MPEeIyCMOTpEeHa CTRXHPOBKAa B Beaymux BY3ax mampHero u
IMPOXOXKACHUC CTAXKUPOBKHU U 6J'II/I)KH€FO 3apy6e>icbﬂ, BBIINTOJIHACTCA oL KOHKPETHBIC HalrpaBJICHUA, nMeeT
BBIIIOJIHEHHE JOKTOPCKOM SKCIIEPUMEHTAJIbHBIN XapaKTeP, HAIIPABJICHHBIN Ha YJIy4lIEHUE IPOU3BOJCTBA U BHEAPECHHE
JIUCCepTaINH
Experimental and research work of | Experimental-research work of doctoral students is aimed at the acquisition of doctoral students
a doctoral student, including not only knowledge, but also certain skills, abilities, includes in parallel with theoretical
internship and doctoral thesis training, industrial practice, provided internship in leading universities of foreign and near
fulfilment abroad, is carried out under specific directions, has an experimental nature aimed at improving
production and implementation
KA JIOKTOpIIBIK IHUCCEpPTALIUSHBI Ka3y 12
A XKOHE KOpFay
FC Hanucanue u 3amura 10KTOpPCKOi
JCCepTaIH
Writing and defending doctor's
dissertation
Bapawirel / Htoro /Total 180







