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asapnay 0azotmolHIH KOObL HCIHE AMAYbI 6B071 Nn:keHepuUsi sKIHE HHIKEHEPJIIK ic
Koo u knaccugpurkauusa nanpagienuii LOO20MOBKU 6B071 NnkeHepus U _MH/KEHEPHOE /1€JI0
Code & classification of training direction 6B071 Engineering and manufacturing

6B07124-Jnekmpinepzemura

Fazdapramaneiyy amaywl sicane Koowl
6B07124-Dnexkmportepzemurxa

Koo u naumenosanue npocpammel

6B07124-Electroenergetics

Program code and name

Oxyra Tyckes xbutbl / ['ox moctyrutenus / Year of admission — 2025



Tlonnin

MK / . Kpeaur canbi / AKaJIeMHSIIBIK
Tonnin koaw! / . . -
Huka Ko Mounnepain araysi / KoamdecTBo Kype / Mep3im / OKBITY Tisi / TpepexBusnutTep / TMocrpexBusutTTep /
JHCUHIUIHH e uml:mlu/ HaumeHoBaHMe IMCHUIINH / KpeauToB / Kype / AxajieMH4ecKmii S3bIK n3ydenus / TpepexBu3uThI / TocTpexBu3uTHI /
/ e Name of disciplines Amount of Course nepuox / Study language Pre-requisitions Post-requisitions
Discipline code . . .
The cycle of credits Academic period
disciplines
DKOHOMHKA JKOHE KACITKEpITiK BiniM amymsiHbg BiniM anymsiHbg biniM amynisiHbg Caaiarsl 9)KOHOMHUKA JKOHE OHIIpicTi
Herizaepi/ OCHOBbI 5KOHOMHKH U TaH/aybl OoiibIHIIA / | TaHAaybl OofiblHIIA / | TaHxaybl OofibIHIIA / Marematika / Matematuka / Mathematics yitbIMaacTeIpy/ DKOHOMHKA OTPACIIH U
EKN/ OEP/ FEE |mpeanpiHAMAaTeibeTBO / 5 TTo BEIOOpY ITo BEIGOPY TTo BEIOOpY (Mat/ Mat/ Math) opraHu3sanus npoussojcTsa / Industry
Fundamentals of Economics and obyuartomerocs / By | ofyuatomerocs / By | obywaromierocs / By economics and organization of production
entrepreneurship student's option student's option student's option (CEOU / EOOP/ IEOP )
KykpIK xoHe chibaiinac L . .. .
Binim anymbHbeiH Binim amynisiHbeg Binim amyusiHeiy DeKTp dHEpreTHKACHIHAAFbl €HOECKTI
JKEMKOPJIBIKKA KapChl MOJICHHET TaHAaybl OoibIHIIA / | TaHZaybl OoiibiHIIA / | TaHAaysl GoiibiHina / |KasakcTan Tapuxsy/ Kopray / OxpaHa Tpyza B
KSZhKMN/OPAK | serizaepi/OcHoBbI paBa 1 . .
JELAC AHTHKOPDYIIHONHOR KyTHTYPLY/ 5 TTo BEIGOpY Tlo BEIGOpY Tlo BBIGOPY Hcropus Kazaxcrauna/ anekrposHeprernke / Occupational safety in
4 oOywaromerocst / By | ofywatomerocsi/ By | obyusaromerocs / By |History of Kazakhstan (KzT / IKz / HKz) the electric power industry (EEEK/ OTEE/
Fundamentals of law and anti- ) . ) . ) .
. student's option student's option student's option OSEPI)
corruption culture
Canaiarbl 9)KOHOMHUKA JKOHE OHIIpicTi
. o - S ST ’ . |yiBIMaacTBIpY/ DKOHOMUKA OTPAcTH 1
BiniM anymsiHbH BiniM anynisHeH BiniM amynmisiHey M“T;M“T“/K“ / I\:“TCM“T“K" / Mathematics opranmsains nponseozctea / Industry
FruibiMu 3epTTey Herizaepi/ Tarayb Goitbmma / | Tamaayst Goiibmmma / | Tammaysi 6oiismma / | (Mat/ Mat/ Math) economics and organization of production
GZN// ONI/ FSR |OcHOBBI Hay4qHBIX lflccx_le_noualmﬁ/ 5 TTo BEIGOpY ITo BIGOPY TTo BEIGOpY (CEOU / EOOP/ TEOP )
Fundamentals of scientific research obyuaromerocs / By | obyuaromerocs /By | obydaromerocs / By
KBI1/ 00/ student's option student's option student's option | Kasakcras Tapuxet/
/ GED Hcropus Kasaxcrana/
History of Kazakhstan (KzT / 1Kz / HKz)
Cananarsl 5)KOHOMHKA XKOHE OHJIPICTi
. . Binim amymsHbH Binim anymsimbia Binim anymeme | Kasakeran rapuxe/ YHBIMAACTHIPY/ DKOHOMHKA OTPACIH H
Kapxubix cay aTThm,HK Herisacpt Tanxaysl OolbIHIIA / | TaHgaybl OOibIHIIA / | TaHJAybl OOMBIHIIA / Hcropus Kasaxcrana/ opranusanus npoussoacTsa / Industry
KCN/OFG/FFL /OcHoBEI puHAHCOBOI 5 o BeiGopy o BriGopy Io BeiGopy History of Kazakhstan (KzT / IKz / HKz) economics and organization of production
rpamotocti/Fundamentals of (CEOU / EOOP/ IEOP )
1 . obyuatomerocsi / By | oOyuatomerocsi / By | obyuwarouierocst / By
Financial Literacy ) : . : y )
student's option student's option student's option N N
Dunocodust/ Punocopus/ Philosophy (Fil/
Fil / Phil)
DNEeKTp YHEPreTUKACHIHAAFbI CHOCKTI
DKOJIOrusl %oHe TipuIimik BiniM amymsiHbIH Binim anynisHe Bistim anymbHee | Xyvus/ Xuvns / Chemistry (Him/ Him/ Kopray / Oxpana Tpya B o .
Kayincisziri / Dxonorus u Tarayb Goifbinia / | Taruaybt GoiibiHia / | Tanpayst Goiibiima / | Chem) BHCKTPW""CPFCT"KP/ Occupational safety in
ETK/ EBZh/ ELS |6e3onacHocTs 5 Tlo BEIGOPY Tlo BEIGOPY Tlo BEIGOPY the electric power industry (EEEK/ OTEE/
skusanzestensHoctr/ Ecology and obyuatomerocs / By | obyuatomerocs /By | obywaromerocs / By OSEPI)
life safety student's option student's option student's option . .
®usnka / Pusnka / Physics (Fiz/ Fiz/ Phys)
. DneKTp MalMHanaps! / DeKTpHIecKie
Maremarnka / Marematuka / Mathematics . .
mammsl / Electric machines (EM/ EM/
. o . . o (Mat/ Mat/ Math)
DreKTp Tis0eKTepiHin biniM aTymsiHbH biniM amymisHeH biniM amynisIHbH EM)
ETKM/ KMES/ KOMITBIOTEPIIiK MOJIENIbACY / Tanaybl OOiibIHIIA / | TaHgaybl OOibIHIIA / | TaHJaybl OOMbIHIIA /
CMEC KommnbioTepHOE MOzIeTHpOBaHHE 4 ITo BEIGOpY ITo BeIGOPY ITo BEIGOpY DIeKTPOMEXaHIKA XKOHE HEKTP
anekTpuueckux cxem / Computer oOyuaromerocsi / By | ofyuatomerocs /By | obyuaromerocs / By KaOABIKTapbl / DICKTPOMEXaHUKa H
modeling of electrical circuits student’s option student's option student's option | Pu3uka / dusuka / Physics (Fiz/ Fiz/ Phys)  |anexrporexuuueckoe obopysosanue /
Electromechanics and electrical equipment
(EEZh EEO/ EEE)
Maremarnka / Marematuka / Mathematics OUeKTp MallHATApL / DACKTpHUCeKie
Texnonorns, eceneynep, . mammus! / Electric machines (EM/ EM/
JKQHAPTBUIATBIH SHEPIHs KO3JePiH L. . . (Mat/ Mat/ Math) EM)
BiniM anymsIHbH BiniM anynisHeH BiniM amynmisiHbH
Mozenbaey / Texuomorus, . . .
TEZhEKM / TaH/aybl OoibIHIIA / | TaHaaybl OoiibiHIIA / | TaHaaysl OoibIHIIA /
TRANIE [ PpacteThbl, MOACTMpOBAHHe Y T prrRany T prrRany TTh prrRany




BI1/BJl/BS

TCMRES

BO300HOBJISIEMBIX HCTOYHUKOB
sneprun / Technology, calculations,
modeling of renewable energy
sources

110 poIUPy
obyuaromerocs / By
student's option

110 Doy
obyuatomerocs / By
student's option

110 porUUPYy
obyuaromerocs / By
student's option

®dusuka / Pusnka / Physics (Fiz/ Fiz/ Phys)

3HCKTp0MCX8.HI/IKa JKOHEC DIICKTP

a0 IBIKTaphl / DIEKTPOMEXaHHKA
UEKTPOTEXHUYECKOE 060pyI0BaHUE /
Electromechanics and electrical equipment
(EEZI/ EEO/ EEE)

EMShZhIK /
PIIRZE/
AAISEP

DHepreTHKa MaceseNepiH memyre
JKacaH/[bl HHTEJUIEKTTI KOJIaHy /
IIpuMeHeHHe HCKYCCTBEHHOTO
MHTEJUICKTA K PELICHHIO 3a/1a4
suepretuku / Application of
artificial intelligence to solving
energy problems

BitiM aTymsiHbIH
TaHIaybl OoibIHIIA /
TTo BEIGOpY
obyuaromerocs / By
student's option

BiniM aryImbiHbIH
TaHaybl OolbIHIIa /
TTo BIGOPY
obyuatomerocs / By
student's option

BiniM ayusiHbIE
TaHaysl OoibIHIIA /
TTo BEIGOpY
obyuaromerocs / By
student's option

Maremarnka / Marematuka / Mathematics
(Mat/ Mat/ Math)

DNeKTp MamMHanapsl / DNeKTpHYecKue
maumssl / Electric machines (EM/ EM/
EM)

®usuka / Pusnka / Physics (Fiz/ Fiz/ Phys)

DeKTPOMEXaHNKa JKOHE EKTP
KabIBbIKTaphl / DIEKTPOMEXaHNKa 1
9NIEKTPOTEXHHYECKOe 060pyI0BaHue /
Electromechanics and electrical equipment
(EEZh/ EEO/ EEE)

bIT/BJ/BS

EE/ Ele/ Ele

DIeKTp SHepreTHka /
DreKTposHepreTuKa /
Electroenergetics

BintiM amymsiHeIE
TaHaybl OOibIHIIA /
TTo BEIGOpY
obyuaromerocs / By
student's option

BiniM amymbiHeIH
TaHAaybl OofibIHIIA /
To BIGOPY
obyuaromerocs / By
student's option

BiniM amyursiHeE
TaHxaybl OOibIHIIA /
TTo BEIGOpY
obyuaromerocs / By
student's option

DNEeKTPOTEXHUKAHbIH TCOPHSIIBIK HeTi3aepi/
TeopeTHuecKHe OCHOBBI YIEKTPOTEXHUKH /
Theoretical foundations of electrical
engineering (ETN/ TOE/ TFEE)

DNEeKTPIIiK JKeminep MeH xyiernep /
3JleK'l'pl/l‘iCCKMe CCTHU U CUCTEMBI /
Electrical networks and systems (EZhzh /
ESS/ ENS)

OnexTp anmaparTapsl/ DeKTpHUECKHe
ammapatsl / Electric devices (EA/ EA/ ED)

Crasca MeH KOCAIIKbl CTaHCaIapIbIH
9NEKTPIIiK Oeriri / DnekTpuyeckas 4acTh
cranumii n noxcranuuii / Electrical part of
stations and substations (SKSEB/ EChSP/
EPSS)

DuieKTp CTaHcanapbiH xobanay /
npOeKTl/IpOBaHI/IE DJIIEKTPUYECKHUX CTaHLU/Iﬁ
/Design of electrical plants (ESZh/
PES/DEP)

DeKTPMEH KalbbIKTaY Kyitenepin
sxo06anay/ IIpoeKTHpOBaHUE CHCTEM
anekTpocHabkeHns/ Power supply systems
design (EZhZhZh/ PSE/ PSSD)

DnekTp xKeTeKkTepin Oackapy Kkyiieci /
Crcrema yrpaBieHus dIEKTPOIPUBOIAMHE/
Electric drive control system (EZhBZh /
SUE / EDCS)

DE/ ME/ WE

JIyHHEXKY3ITK SHepreTHka/
Muposas snepreruka/ World
energy

BistiM aiyibiHbIH
TaH/aybl OOMbIHIIA /
TTo BBIGOPY
obyuatomerocs / By
student's option

BisiM amybiHbIH
TaHaaybl OofibIHIIA /
TTo BBIGOPY
obyuatomierocsi / By
student's option

BiniM amynisiHbg
TaHaysl OObIHIIA /
TTo BBIGOPY
obyuaromterocs / By
student's option

DJIEKTPOTEeXHHKAHBIH TEOPUSIILIK Heri3aepi/
TeOpETH'{CCKI/Ie OCHOBBI JJICKTPOTEXHUKH /
Theoretical foundations of electrical
engineering (ETN/ TOE/ TFEE)

DneKTpIiK Keiep MeH Kyiienep/
DNeKTPUYECKUE CETH U CHCTEMBI /
Electrical networks and systems (EZhZh /
ESS/ ENS)

DJexTp anmaparTapsl/ DNeKTpHYECKHe
anmnapatsl / Electric devicess (EA/ EA/ ED)

CraHca MEH KOCANKbI CTaHCATAPIBIH
9JIEKTpIiK Goriri / DneKkTpuyeckas yacTh
cranuuii u noacranuuii / Electrical part of
stations and substations (SKSEB/ EChSP/
EPSS)

DnekTp crancanapsi xobanay /
TIpoexTnpoBanue MEKTPUUSCKHX CTAHINH
/Design of electrical plants (ESZh/
PES/DEP)

DNeKTpMEeH kabbIKTay JKyHenepin
sxo06anay/ TIpoeKTHPOBAHHE CHCTEM
anekTpocHabkeHns/ Power supply systems
design (EZhZhZh/ PSE/ PSSD)

DnekTp xkeTeKkTepiH Oackapy Kkyiieci /
CHCTeMa yupamleunﬂ QJleKTpOllleBO}.laMVl/
Electric drive control system (EZhBZh /
SUE / EDCS)




BIT/BJl/BS

She /
She/ Cir

Cxemotrexuunka / CxemMoTexHuka/
Circuitry

BistiM ainyubiHbIH
TaH/aybl OOMbIHIIA /
TTo BeIGOpY
obyuatomerocs / By
student's option

BistimM aiyLibiHbIH
TaHAaybl OoiibIHIIA /
TTo BBIGOPY
obyuatomierocsi / By
student's option

BistiM alyubiHbIH
TaHaybl OoMbIHIIA /
TTo BeIOOpY
obyuatomerocs / By
student's option

Maremarnka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

DnekTp cTaHcanapbiH xobanay /
TIpoeKTHPOBAHHUE EKTPHISCKIX CTAHIMI
/Design of electrical plants (ESZh/
PES/DEP)

®usnka / Pusuka / Physics (Fiz/ Fiz/ Phys)

DNeKTpMEH kabbIKTay JKyHenepin
sxo06anay/ IIpoeKTHPOBAHHE CHCTEM
anekTpocHabkeHns/ Power supply systems
design (EZhZhZh/ PSE/ PSSD)

DeKTp KeTeKTepin Gackapy Kyiieci /
Cucrema yrpasJeHHs EKTPOIPUBOIAMHE/
Electric drive control system (EZhBZh /
SUE / EDCS)

Onekrp xkereri / Dnexrponpusox/ Electric
drive (EZh/ Ele/ ED )

ESOT/ TChES/
RTEC

Dnektp cynbanapabl OKy
TEXHHUKaAChl / Teme(a YTCHUSA
anekTpuueckux cxem / Reading
technique electrical circuits

Binim amymsHbeIH
TaHaybl OOMbIHIIA /
TIo BBIGOPY
oOyuaromerocs / By
student's option

Binim anymisiHeig
TaHJaybl GoibIHIIA /
ITo BBIGOPY
obyuaromerocs / By
student's option

Binim amymsiHbig
TaHxaysl OOibIHIIA /
IIo BBIGOPY
obyuatomerocs / By
student's option

Maremaruka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

DNEeKTPIIK JKeminep MeH xyiernep/
DIIeKTPUYECKHE CETH U CUCTEMBI /
Electrical networks and systems (EZhzh /
ESS/ ENS)

®dusuka / Pusnka / Physics (Fiz/ Fiz/ Phys)

DeKTp CTaHcanapbiH xobanay /
IIpoeKTHPOBAHHUE EKTPHIECKIX CTAHIII
/Design of electrical plants (ESZh/
PES/DEP)

DNeKTpMeH kabbIKTay JKylenepin
sxo6anay/ [IpoekTHpoBaHue CHCTEM
anexkrpocHabxenns/ Power supply systems
design (EZhZhZh/ PSE/ PSSD)

DnekTp )keTeKkTepin Oackapy Kkyiieci /
CucreMa ynpaBJeHHs JEKTPOIPUBORAMH/
Electric drive control system (EZhBZh /
SUE / EDCS)

BII/BJl/BS

EEZh/ EEO/
EEE

:)HCKTpOMeXaHl/IKa JKOHE JJICKTP
sKaO/IbIKTaphl / DNEKTpOMEXaHHKa 1
SIEKTPOTEXHUYIECKOE
obopynosanue /

Electromechanics and electrical
equipment

Binim amymbHbeIH
Tanxaysl OoKbIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

Binim anymisiHbeig
TaHJaybl OolbIHIIA /
TTo BBIGOPY
obyuatomerocs / By
student's option

Binim amymsiHeig
Tanxaysl OOHbIHIIA /
TTo BBIGOPY
obyuaromerocst / By
student's option

Maremaruka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

Peneitnik Kopray »oHe aBTOMaTHKa/
Peueiinas 3amura u aBromartuka/ Relay
protection and automation (PKA/ RZA/
RPA)

OHIipicTiK dIEKTPOHHKA/
TIpomblniTeHHas IeKTPOHNKA /
Industrial electronics (OE/ PE/ IE)

Penenik kopray/ Peneiinas 3amura/ Relay
protection (PK/ RZ / RP)

®usnka / Pusuka / Physics (Fiz/ Fiz/ Phys)

DHepreTHKaIbIK KOHABIPFbLIap/
DHepreTuyeckue ycraHoBku/ Energy
installations (EK/ EU/ EI)

EZh
ES/ES

DIeKTpoMeXaHHKaIBIK sKyienep/
DNeKTPOMEXaHHIECKHE CHCTEMBI/
Electromechanical systems

Binim amyusiHeiH
TanIaysl OoMbIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

Binim anymbiHbeig
TaHJaybl GolibIHIIA /
Tlo BeIGOpY
oOyuatomerocs / By
student's option

Binim amymsiHeig
Tanxaysl OoibIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

Maremarnka / Marematnka / Mathematics
(Mat/ Mat/ Math)

Penenik kopray/ Peneiinast 3amura/ Relay
protection (PK/ RZ / RP)

®usnka / Pusuka / Physics (Fiz/ Fiz/ Phys)

Peneitnix Kopray »oHe aBTOMaTHKA/
Peueiinas 3amura u aBromartuka/ Relay
protection and automation (PKA/ RZA/
RPA)

DHepreTHKAIBIK JKYHeCiH
ABTOMATTaHABIPY/ABTOMATH3ALINS
9HEPreTHYecKux cuctem/ Automation of
energy systems (EZhA/ AES/ AES)

DneKTp KababIKTay KYiienepin
ABTOMATTaHBIPY /ABTOMATH3AIINA CHCTEM
arekTpocHabkenns/ Automation of power
supply systems (EZhZhA/ ASE/ APSS)




BII/BJl/BS

EZhZh/ESS/
ENS

DIeKTpIIiK XKeniliep MeH xKyiienep/
DIEKTPUUYECKUE CETH U CUCTEMBI /
Electric networks and systems

Bistim asmyubiHbIH
Tanxaybl OOHbIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

Binim anymbiHbig
TaHJaybl GoibIHIIA /
Tlo BEIGOpY
obyuatomerocs / By
student's option

Bistim asmyubiHbiH
TaH/aysl OObIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

DrexTp annaparrapsl/ JNeKTpHYECKHe
anmapatel / Electric devices (EA/ EA/ ED)

DnekTp cTaHcanapbi xobanay /
TIpoexTupoBanue MEKTPUUECKUX CTAHLINH
/Design of electrical plants (ESZh/
PES/DEP)

DIeKTPTEXHHKAHBIH TCOPETHKAIBIK
Herizaepi/ TeopeTnueckne OCHOBBI
anekrporexHuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)

DNeKTPMeH kabbIKTay JKylenepin
sxo06anay/ TIpoeKTHpOBaHHE CHCTEM
anekTpocHabkenns/ Power supply systems
design (EZhZhZh/ PSE/ PSSD)

DnekTp xKeTekTepin backapy Kkyiieci /
Cucrema ynpapJieHHs EKTPONPUBOAAMH/
Electric drive control system (EZhBzh /
SUE / EDCS)

TATEB/PEPPT/
DACPT

TypaKxrhl jkoHE alHHBIMAJIbI TOKIIEH
sueprus 6epy/ [lepenaya sHepruu
TIOCTOAHHBIM U llepeMeHHblM
Tokom/ Direct and alternating
current power

transmission

BintiM aTyusiHeIR
TaHaaysl 6oifbHIIa /
TTo BEIGOpY
oOyuaromerocs / By
student's option

BiniM amyIbIHEIH
TaHaybl OolbIHIIA /
ITo BIGOPY
obyuatomerocs / By
student's option

BimiM amyursiHeE
TaHaaysl GobrHmIa /
TTo BEIGOpY
oOyuqaromerocs / By
student's option

OnexTp anmapartapbl/ DIEKTpHYECKHE
anmapatsl / Electric devices (EA/ EA/ ED)

ABTOMATHKA KyHelnepiHiH s1eMeHTTepi/
DJIEMEHTBI CHCTEM aBTOMATHKH/
Elements of automation systems (AZhE/
ESA/ EAS)

BJ'ICKTpTeXHHKaHHH TeOpeTVIKaJ'IbIK
Herisaepi/ TeopeTnueckie OCHOBBI
anekrporexuuku / Theoretical foundations of]
electrical engineering (ETN/ TOE/ TFEE)

AZhEZh | USE /
SPG

AKBULIBI JKEJIEPAi MEKTPMEH
skabapIKTay / YMHBIC CeTH
JIEKTPOCHAOKEHHUS /

Smart power grids

Bistim asmyuibiHbiH
Tanxaysl OOHbIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

Binim anymbiHbig
TaHJaybl OolbIHIIA /
TTo BBIGOPY
obyuatomerocs / By
student's option

Bistim asmyubiHbH
Tanxaysl OOMbIHIIA /
TTo BBIGOPY
obyuaromerocs / By
student's option

DnekTp anmaparrapsl/ JJeKTpUYecKue
anmapatel / Electric devices (EA/ EA/ ED)

ABTOMATHKa JKyHenepiHiH 1eMeHTTepi/
DNIEMEHTBI CHCTEM aBTOMATHKH/
Elements of automation systems (AZhE/
ESA/ EAS)

DIeKTPTEeXHHKAHBIH TEOPETHKAIBIK
Herizaepi/ TeopeTHueckne OCHOBBI
anekrporexuuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)

BII/BJl/BS

SKSEB/ EChSP /
EPSS

CraHca MeH KOCaJIKbl
CTaHCaJIaP/IbIH MEKTPIIiK Oeriri /
DnekTpuyeckas 4acTh CTaHUMI 1
noxcranuuii / Electrical part of
stations and substations

BitiM ayubiHbIH
TaHJaybl OOMbIHIIA /
TTo BEIGOpY
obyuatomerocs / By
student's option

BiniM aryIbiHbIH
TaHAaybl OoibIHIIA /
TTo BBIGOPY
obyuatomierocs / By
student's option

BitiM alyubiHbIH
TaHaybl OOMbIHIIA /
TTo BEIOOpY
obyuaromerocs / By
student's option

DriekTp anmnaparrapbl/ JNeKTpHYeCKHe
anmapatel / Electric devices (EA/ EA/ ED)

DHEpreTHKAIBIK KOHABIPFbLIap/
Duepreruyeckue ycranosku/ Energy
installations (EK/ EU/ EI)

BJ'ICKTpTeXHHKaHHH TeOpeTVIKaJ'IbIK
Herizaepi/ TeopeTnueckie OCHOBBI
anekrporexunku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)

TeXHOIOTHSUIBIK KCUICHACPAIH dICKTP
a6 abIFbI/ DNEKTPOOOOPyIOBAHIE
TexHonornuecknx kommiekcos/Electrical
equipment of technological complexes
(TKEZh ETK/ EETC)

KEZh/ EP/
EPSS

Kocinopsiaapasix amexTp
skabaBIFB/ DNeKTpoobOopyI0BaHHE
npeanpusthii/ Electrical equipment
of enterprises

Binim amymsHbeIH
TanIaysl OOHbIHIIA /
TTo BBIGOPY
oOyuaromerocs / By
student's option

Binim anymisiHbeig
TaHJaybl GolbIHIIA /
ITo BBIGOPY
oOyuatomerocs / By
student's option

Binim amymsiHbeig
TanAaysl OOibIHIIA /
Tlo BBIGOPY
o0yuatomerocs / By
student's option

DnexTp anmaparTapbl/ DIeKTpHYECKHE
anmapatel / Electric devices (EA/ EA/ ED)

DHepreTHKAaNbIK KOHABIPFbLIap/
Ouepreruyeckue ycranoku/ Energy
installations (EK/ EU/ EI)

DIeKTPTEXHHKAHBIH TEOPETHKAIBIK
Heriz/epi/ TeopeTHueckne OCHOBBI
anektporexHuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)

TeXHOIOTHSUIBIK KEICH IePiH dIEKTp
#abapIFb1/ DNEKTPOOOOpyI0BaHNE
TeXHoJornuecknx komiekcos/Electrical
equipment of technological complexes
(TKEZh ETK/ EETC)




CaHJBIK KOCAJIKBI cTaHcalap /

Binim amymbHbIH
Tanxaysl OOMbIHIIA /

Binim anymisiHbeig
TaHJaybl GolbIHIIA /

Binim amymbiHbeig
TanAaysl OOMbIHIIA /

DJeKTp anmaparTapsl/ DNeKTpHYECKHe
ammapatsi / Electric devices (EA/ EA/ ED)

3Hepre’mxanbu( I(OH}.lblprlJlap/
Duepreruyeckue ycranoBku/ Energy
installations (EK/ EU/ El)

SKS/CP /DS |Ludposbie noacranuuu / ITo BBIGOPY ITo BBIGOPY Ilo BBIGOPY DJIEKTPTEXHUKAHBIH TEOPETUKAIIBIK TeXHOJIOTHSUIBIK KEIICHACPIIH IEKTP
Digital substations oOyuaromerocs / By | obyusalomerocs /By | obyusatomerocs /By |nerizmepi/ TeopeTuueckue 0CHOBBI a6 abIFbI/ DNEKTPooOOpynOBaHNE
student's option student's option student's option anekrporexuuku / Theoretical foundations of| rexnonornyeckux kommiekcos/Electrical
electrical engineering (ETN/ TOE/ equipment of technological complexes
TFEE) (TKEZh ETK/ EETC)
THOTIK TEXHONOTHSUIBIK IPOLIECTEPHiH
Maremaruka / Maremartuka / Mathematics ABTOMATTAHAbIPYb! / ABTOMATH3ALIA
(Mat/ Mat/ Math) THIOBBIX TEXHOJIOPHYECKHX MPOLECCOB /
Automation of typical technology processes
(TTPA/ATTP/ ATTP)
. . . OmgipicTi o/ ABTOMaTHKA XKYyHelepiHiK d1eMeHTTepi/
Kyurrix ryprensipritn xypasapot / Bimim aJ'IyHIVBIHLIH binim anyufbm},m Binim anyuf},mbm nHHIPICTlK JJICKTPOHUK: , IeMEHTHI CHCTEM ABTOMATHKH/
CHITOBbIE MpEOBpasOBATEBIbIC TanAaybl OOibIHIIA / | TaHgaybl OOibIHIIA / | TaHJAybl OOMbIHIIA / PObem“eH“a” 3.“3‘”}30””'(3 Elements of automation systems (AZhE/
KTK/ SPU/ PCP yorpoiicrsa / Power converters Ilo BBIGOPY IMo BBIGOPY Tlo BEIGOPY Industrial electronics (OE/ PE/ IE) ESA/ EAS)
plants oﬁyqawmeroc;_i /By o6yua10merocsf / By 06yqar0uleroc5_: /By
student's option student's option student's option
®usuka / Gusnka / Physics (Fiz/ Fiz/ Phys)
BJ'ICKTpTeXHHKaHHH TeOpeTVIKaJ'IbIK
Herizgepi/ TeopeTnueckie OCHOBBI
BI1/BJ/BS anekrporexuuku / Theoretical foundations of]
electrical engineering (ETN/TOE/ TFEE)
THITIK TEXHOMOTHSUIBIK IPOLICCTEPIH
Marematika / Matemarika / Mathematics |0 oo A ARIPYRE / ApromaTHsaux
(Mat/ Mat/ Math) THIOBBIX TEXHOJIOTHHCCKHX MPOLECCOB /
Automation of typical technology processes
DNEeKTp PHEPrUsichl L .. - (TTPA/ATTP/ ATTP)
TypACHTiITEpiKiH mana Binim a_nylesmbm Binim aJ'lnybIHI:IH binim aJ‘Iy]JfLIHbIH 5y — )
EETShO/ PPEE/ |orkisriuiri / Tonynposoakossie TaHaysl GoibiHIIa / | TaHmaysl GoiibiHmIa / | TaHaaysl GoiibHima / ABTOMaTHKa XKyHelepiHin d1eMeHTTepi/
SCEE peobpa3oBaTen MEKTPHYECKOI To setGopy To BeiGopy o sriGopy @ a / dusuka / Physics (Fiz/ Fi o |D7eMeHTBI cucTem aBTOMATHKK/
peodp: P! n3rKa / Ousuka ysics (Fiz/ Fiz/ Phys) .
steprim/ Semiconductor converters oﬁwammlcroc;.{ /By oﬁyqa}omlcrow.l / By Oﬁy‘IaIOIIIICFOC{{ /By Elements of automation systems (AZhE/
of electrical energy student's option student's option student's option ESA/ EAS)
DJIEKTPTEXHUKAHBIH TEOPETUKAIIBIK
Herizzepi/ TeopeTnyeckne 0CHOBBI
anekrporexuuku / Theoretical foundations of]
electrical engineering (ETN/ TOE/ TFEE)
DHEPreTHKAIBIK JKYHECiH
Maremaruka / Maremaruka / Mathematics  |aBroMaTTaHIbIpy/ABTOMATH3ALHS
(Mat/ Mat/ Math) JHepreTHueckux cucrem/ Automation of
energy systems (EZhA/ AES/ AES)
TeXHOIOTHSUIBIK KCUICHACPAIH dICKTP
OHipicTiK MIEKTPOHHKA/ xKabbIFbl/ DIEKTPOOOOPYI0BAHIE
o o o TIpomblniIeHHas IEKTPOHUKA / TexHomornyecknx kommiekcos/Electrical
Binim aymembii Binim anymbHbIn BiniM anymembin. | fndustrial electronics (OE/ PE/ IE) equipment of technological complexes
MT/ MT/ MT MHUKpONpPOLECCOPIbIK TEXHHKA/ TaHaybl OOiibIHIIA / | TaHgaybl OOWbIHIIA / | TaHJaybl OOMbIHIIA / (TKEZh ETK/ EETC)

BI1/BJl/BS

MukpornporueccopHast TeXHHKa /
Microprocessor technique

TIo BBIGOPY
obyuaromerocs / By
student's option

TTo BBIGOPY
obyuaromerocs / By
student's option

IIo BBIGOPY
obyuatromerocs / By
student's option

®usnka / dusuka / Physics (Fiz/ Fiz/ Phys)

aﬂeKTpTCXHHKaHLIH TeOpeTVlKaﬂblK
Herizzepi/ TeopeTHyecKkne OCHOBbI
anekrporexuuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)




Tudprmik TeXHNKa HKOHE
MHKpoOaKbLIay bl 6ackapy/

BintiM amymsiHeIR
TaHaybl OOibIHIIA /

BiniM amyImbiHeIH
TaHAaybl OofibIHIIA /

BiniM amyursiHeiE
TaHxaybl OOibIHIIA /

Maremarnka / Marematuka / Mathematics
(Mat/ Mat/ Math)

DHepreTHKAIBIK JKYieciH
aBTDMaTTaHI[pry/ABTOMaTHSBHPI}I
SHepreTHueckux cucrem/ Automation of
energy systems (EZhA/ AES/ AES)

OHIipiCTIK MEKTPOHUKA/
TIpombliIeHHAs 2JIEKTPOHKKA /
Industrial electronics (OE/ PE/ IE)

TeXHONOTHsUIBIK KCUIEHAEPIIH dIEKTp
ka0 bIFbl/ DIEeKTPoO6OpyJ0BaHHE
TexHosornueckux komiekcos/Electrical
equipment of technological complexes

TMB/CTM TKEZh/ ETK/ EETC
¢ / CTMU/ | Lludposa rexca n TTo BEIGOpY Io BBIGOPY TTo BEIGOpY ( )
DTMC MHKPOKOHTPOJUIEPBI YIIPaBICHHs/
Digital technology and obyuaromerocs / By | ofyuaromerocs /By | obywaromerocs / By . L
'9 ol student's option student's option student's option ®usnka / Qusnka / Physics (Fiz/ Fiz/ Phys)
microcontroller control
DIeKTPTEXHHKAHBIH TEOPETHKAIBIK
Herizaepi/ TeopeTnueckne OCHOBBI
anekrporexuuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)
i:aepl::;;‘(a;:b;;:M/mmK e BiniM ANyIIHHE Binim anyuibibin Biim anyweimbii | \faremarika / Maremaruka / Mathematics Aunzion asminars Texipute/
ECAZh/ NASE/ |H P « s F TaH/aybl OoibIHIIA / | TaHgaybl OoiibiHIIA / | TaHJaysl GoibIHIIA / (Mat/ Mat/ Math) l'[pe;.u_mum.)muau llp_aK'l'MKa/
A/ICHKHOCTE M aBapUUHBIC o BhiGOpPY To BEIGOpPY o BhiGOpPY Pregraduation practice (DAT/ PP/ PP)
RESES CHTYAaIlHHU B SHEpreTHKe /
T T obyuaromerocs / By | obyuatomerocs /By | obydaromerocs / By
Reliability and emergency situations . n . . . :
. student's option student's option student's option .
in the energy sector ®usnka / Gusuka / Physics (Fiz/ Fiz/ Phys)

BIT/BJ1/BS Maremarnka / Marematuka / Mathematics ]Z_l[HHMM AILIHARFLL ToNdpUGe/
DIEKTp SHEPreTHKAMbIK (Mat/ Mat/ Math) pepswmnIomMHas npax—mxa/
skylienepain ceniminix BistiM aylbiHbi BintiM amyuibiubiy BistiM ayIbIHbIH Pregraduation practice (DAT/ PP/ PP)

EEZhSTN/ TEOPHACBHIHBIH HeTi3aepi/ TaH/aybl OOibIHIIA / | TaHgaybl OoiibiHIIA / | TaHJaysl OoibIHIIA /
OTNES/ OCHOBBI TEOPHUH HAIEKHOCTH Tlo BEIGOPY TTo BIGOPY TTo BEIGOpY
FTREPS 3NEKTPOIHEPreTHIECKHX CHCTEM/ obyuaromerocs / By | obyuaromerocs /By | obydaromerocs / By
Fupda_rr_]entals of th_e theory of student's option student's option student's option ®usika / Gusika / Physics (Fiz/ Fiz/ Phys)
reliability of electric power systems
CaJtajiarbl 5)KOHOMHKA XKOHE .. .. .. . . . .
O BiniM aTymsIHbH BiniM amyImbiHeIH biniM amynmisiHelE | DKOHOMHEKA HeTi3/[epi xKoHe KOCimKepiik/
eHipicTi yilbIMAacTeIpy/ . . N
TaHaybl OOibIHIIA / | TaHgaybl OoiblHIIA / | TaHaaysl OoibiHIIA / | OCHOBBI 3KOHOMHKH U
CEOU/ EOOP/ | DxoHOMHKA OTpaciu U
TIo BBIGOPY ITo BBIGOPY IIo BBIGOPY TpeanpHHHMATEICTBO/
IEOP OpraHM3alys IpOM3BOICTBA / .
Industry economics and organization obyuaromerocs / By | obyuaromerocs /By | obyuatomerocs /By |Fundamentals of Economics and
. student's option student's option student's option entrepreneurship (ENK/ OEP/ FEE)
of production
BII/BJ1/BS
BistiM alyibiHbIH BiniM anymsHeg BiniM amymbinel, | OKOHOMHKA HEri3zepi xoHe Kocinkepik/
EE/EE/ DHepreTHKa YKOHOMHKACHI/ TaH/aybl OoibIHIIA / | TaHmaybl OoifbiHIIA / | TaHAaybl OofibiHmIa / | OCHOBBI SKOHOMHKH U
EE DOxoHomuka sneprerukn/ Energy Tlo BEIGOPY To BEIGOPY Tlo BEIGOPY HpeANPUHEMATENLCTBO/
Economics oOyuaromerocst / By | obyusaromerocs / By | obyuaromerocs / By |Fundamentals of Economics and
student's option student's option student's option entrepreneurship (ENK/ OEP/ FEE)
Maremarnka / Matematuka / Mathematics
(Mat/ Mat/ Math)
Binim amymsHbeH Binim anymisiHeig biniM amyusiHeg
DIEKTp SHEPreTHKACHIHAAFBI . . .
. Taraybl GoifbiHma / | TaHmaysl GoiibiHIa / | Tammaybl GoibIHIIA /
EEEK/OTEE/ |enbexri kopray/ Oxpana Tpysa B o BeBor o BLiBo o BLGo
OSEPI anekrosHeprerrke/ Occupational 24 34 24

BII/BJl/BS

safety in the electric power industry

oOyuaromerocs / By
student's option

obyuaromerocs / By
student's option

oOyuaromerocst / By
student's option

Dusnxa / Gusuka / Physics (Fiz/ Fiz/ Phys)




DnekTp Kayincisairi/

Binim amyusiHeiH
Tanxaybl OoHbIHIIA /

Binim anymbiHbig
TaHJaybl GolbIHIIA /

Binim amymsiHeig
TaH/aysl OobIHIIA /

Maremaruka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

EK/Ele/
ES DnekTpobe3onacHoCTs/ TTo BBIGOPY Tlo BEIGOPY TTo BBIGOPY
Electrical safety obyuaromerocs / By | obywatomerocs /By | obyusaromerocs / By , / Physi 12/ Fiz/ Ph
student’s option student's option student's option | PusuKa/ dusika / Physics (Fiz/ Fiz/ Phys)
DHepreTHKaNIbIK KyiieciH
Maremarnka / MatemaTnka / Mathematics  |aBToMaTTanbIpy/ABTOMATH3AIHS
(Mat/ Mat/ Math) 9HepreTHYecKux cucreM/ Automation of
energy systems (EZhA/ AES/ AES)
BintiM amymsiHeIE BiniM amyImbiHeIH biniM amymsIHbg DreKTp KaGBIKTAy Kyiienepin
EZh/ DrteKTp KeTeri / DeKTPONPHBOL Tanaaywl GoiibiHma / | Tammaywl Goibiama / | Tanxayer GoiibHmA / | Jnekrp annapaTTapu/ SJ?eprmecme aBTOMATTaHBIPY/ ABTOM&TI/B.HL{MS{ cHCTEM
Ele/ ED Electric drive Mo BeiGopy Io Be1GOpy o BriGopy anmnapatsl / Electric devices (EA/ EA/ ED) |snektpocHab:xenns/ Automation of power
oOyuaromerocsi / By | obywatomerocs /By | obyuaromerocs / By supply systems (EZhZhA/ ASE/ APSS)
student's option student's option student's option
®dusuka / Pusnka / Physics (Fiz/ Fiz/ Phys)
TeXHOIOTHSUIBIK KCUICHACPAIH dICKTP
Marematnka / MartemaTuka / Mathematics rabapirel/ duekrpoobopyosatme .
TexHonornuecknx kommiekcos/Electrical
(Mat/ Mat/ Math) . .
equipment of technological complexes
KI1/TIL/ (TKEZh ETK/EETC)
AS
THUNTIK OHEPKACINTIK MEXaHHU3MIEPIIH
ABTOMATTAHIBIPBUIFAH JJIEKTP JKeTeri/
N ABTOMATH3HPOBAHHBIN YIEKTPOIPHBOI
OueMenTTep KoHE Suexp am/‘ragf‘rmp H(; 3@”"2;3?27 ED) |THMOBBIX MPOMBILIICHHEIX MEXaHH3MOB/
ABTOMATTaHABIPBUIFAH SJICKTP Binim amymbHbeiH Binim anymisiHbeig Binim amympmpn | 31TAPATHL ectric devices ( ) Automated electric drive of typical industrial
EAEZhA/ JKeTeri anmaparrapbl/ JIeMEHTBI 1 TanAaybl OOiibIHIIA / | TaHgaybl OoibIHIA / | TaHJaybl OOibIHIIA / mechanisms (TOMAEZh/ AETPM/
EAAE/ anmapaThl aBTOMAaTU3UPOBAHHOTO ITo BEIGOpY Io BIGOPY ITo BEIGOpY AEDTIM)
EDAED anekrporpusoxa / Elements and obyuatoerocsi / By | oOyuatowerocsi / By | obysatouierocsi / By
devices of the automated electric student's option student's option student's option
drive DneKTp KeTeKTepin backapy xyheci /
. - Cucrema yrpaBiIeHus dEKTPOIPUBOIAMHE/
[ / D / Ph Fiz/ Fiz/ Ph L
usuka / dusiia / Physies (Fiz/ Fiz/ Phys) Electric drive control system (EZhBZh /
SUE / EDCS)
DIeKTPTEXHHKAHBIH TEOPETHKAIBIK
Herizaepi/ TeopeTHueckne OCHOBBI
anekrporexuuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)
AKNapaTTHIK-eJIIIeY TeXHUKACHI /
DHepreTHKAaNbIK KOHABIPFbLIAp/
HHpopmanioHHO-N3MepHTEIbHAS TEXHHKA /
. . . Duepreruyeckue ycranosku/ Energy
Information and measuring equipment (A- installations (EK/ EU/ EI)
OT/ I-1T/ IME)
DieKTp MamnHanapsy/ JMEKTPHUECKUe gﬂCK? cml—l:anapbm:foﬁanai ! -
maumusl / Electric machines (EM/ EM/ POCKTHPOBANNE JICKTPHHCCKUX CTAHILKH
L. .. .. /Design of electrical plants (ESZh/
binim anymsiaeig binim anymsiaeig binim anymeiei - |[EM) PES/DEP)
oU/ PP/ Orneni ypaicrep / TlepexoHbie TaHAaybl OOibIHIIA / | TaHgaybl OOibIHIIA / | TaHJAybl OOMbIHIIA /
T npouecchl/ Transient ITo BEIGOpY ITo BBIGOPY Ilo BBIGOPY

processes

oOyuaromerocs / By
student's option

obyuaromerocs / By
student's option

oOyuaromerocst / By
student's option

OnekTp annaparTapsy/ DlIeKTpHYecKiue
armapatsl / Electric devices (EA/ EA/ ED)

DneKTpMEH KababIKTaYy Kyitenepin
sxo6anay/ IIpoekTHpoBaHHE CHCTEM
anektTpocHabkenns/ Power supply systems
design (EZhZhZh/ PSE/ PSSD)

DIIeKTPTEXHHKAHBIH TEOPETHKAIIBIK
Herisaepi/ TeopeTnueckie OCHOBBI
snekrporexunku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)




DreKTp KababIKTay KyHecinaeri

Bistim asmyuibiHbIH

Binim anymbiHbig

Bistim asmyuibiHbH

DieKTp MalIHHaNapbl/ DIeKTPUYECKHe
manmsl / Electric machines (EM/ EM/
EM)

DHepreTUKAIBIK KOHIBIPFbUIAp/
OuepretHyeckue ycranoBku/ Energy
installations (EK/ EU/ EI)

DuieKTp CTaHcanapbiH xobanay /

KIT/118/ EzhzhAu/  |yvemamt ypaicrep / Ilepexozbie Tarayb! Goiibiima / | Tanaaysl GoiibiHma / | Tamaysl Goiisiuma / | DMEKTp annaparrapbl/ JneKTprieckue IMpoexkTHpoOBaHUE SMEKTPUIECKUX CTAHINI
AS TIPOIECCH B CHCTEMAX Tlo BBIGOPY Tlo BEIGOPY To BEIGOPY anmnapatsl / Electric devices (EA/ EA/ ED) |/Design of electrical plants (ESZh/
PPSE/ TPPSS . PES/DEP
snekrpocHabxenus/ Transient obyuaromerocs / By | obywatomerocs /By | obyusaromerocs / By )
processes in power supply systems student's option student's option student's option N .
DIeKTPTEXHHKAHBIH TCOPETHKAIBIK DnekTpMeH kababIKTay Kyitenepin
Herizaepi/ TeopeTnueckne OCHOBBI sxo06anay/ TIpoeKTHpOBaHHE CHCTEM
anekrporexuuku / Theoretical foundations of|anexrpocradxkenus/ Power supply systems
electrical engineering (ETN/ TOE/ TFEE) |design (EZhZhZh/ PSE/ PSSD)
. JIMIUIIOM asiibIHAAFb! TOXKIpHOe/
Maremaruka / Matemaruka / Mathematics [ ———
(Mat/ Mat/ Math) Pregraduation practice (DAT/ PP/ PP)
DrekTp KeTeKTepin dacKapy xKyiteci /
TunTiK TeXHOMOTUAILIK uexp Mamnﬂagapm/ SJ‘IeKTpH'{CCKI/IE CrcTeMa ynpaB/IeHHs dCKTPONPHBOIAMHU/
IPOLIECCTEPAIN BiniM anymsiHbH BiniM anynisHeH binim anymsiaery | MAUAHbL / Electric machines (EM/EM/ Electric drive control system (EZhBZh /
P - - i 4 - i 2 ARLIE i a/ |[EM)
TTPA/ATTP/ ABTOMATTAHIBIPBLITYHI / TaHaaysl 6oifbiHma / | TaHmaysl OofibiHIIA / | TaHmaybl GObIHIIA / SUE / EDCS)
ATTP ABTOMAaTH3a1Hs THIIOBBIX TTo BEIGOpY ITo BIGOPY TTo BEIGOpY
TEXHOJIOTHYECKUX MPOIECCOB / oOyuaromerocsi / By | ofyuwatomerocsi /By | obyuaromerocs / By
Automation of typical technology student's option student's option student's option Dusuxa / Gusuka / Physics (Fiz/ Fiz/ Phys)
processes
DIEKTPTEXHHKAHBIH TCOPETHKAIBIK
Herizzepi/ TeopeTnueckne OCHOBBI
anekrporexHuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)
. DuieKTp craHcanapbiH xkobanay /
DJIeKTp CTAHLHUSUIAPBIHBIH HEri3ri DyeKTp MalnHaIapsl/ DIeKTpUYecKue .
L. .. . . . I[IpoeKTHpOBAHNUE ICKTPHICCKUX CTAHIMI
3KaOIBIKTAPBIHBIH KYMBIC Binim amymbsiHbiy Binim anymsieig Binim anywsinery | Mammast / Electric machines (EM/ EM/ X X
. - . . /Design of electrical plants (ESZh/
ESNZhZhR/ pexumaepi/ Pesxxumsl paboTbt Tanaybl 6oibIHIIA / | TaHmayw 6oitbiHma / | Tamaysl 6oibmma / |EM) PES/DEP)
RROOES/ OCHOBHOT'0 000PY1OBaHHsI TTo BeIGOpY TTo BeIGOPY TTo BeIOOpY
OMMEPS 3IeKTpUYecKHX cranuuii/ Operating obyuatomerocs / By | ofyuatomerocs / By | obywaromerocs / By
modes of the main equipment of student's option student's option student's option | DIEKTP anmaparrapei/ iekTpHueckue
power stations anmapatel / Electric devices (EA/ EA/ ED)
DnekTp xabapIKTay KYHenepin
Dextp anmnaparrapbl/ JIeKTPHICCKHE ABTOMATTaHABIPY / ABTOMATH3ALNs CHCTEM
OHEepKACINTIK KACINOPbIHAAP/IbI L .. - anmapatsl / Electric devices (EA/ EA/ ED) |anexrpocHabxenns/ Automation of power
biniM anymsiHbH binim amynisHeH biniM amynisiHbg
JKOHE Kallaap/ibl JIEKTPMEH KaMTy . . . supply systems (EZhzZhA/ ASE/ APSS)
Tanaybl OOiibIHIIA / | TaHgaybl OOibIHIIA / | TaHJaybl OOMbIHIIA /
OKKEK / / DnekrpocHabkeHHe
. ITo BEIGOpY ITo BeIGOPY IIo BBIGOPY
EPPG/PSIBC | npOMBINIICHHBIX TPSANPHATHI 1
ropogos/ Power supply industrial obysaoeroca /By | oGyatoueroca /By | obyuatoueroca / By DNIEKTPTEXHUKAHBIH TEOPETUKAIIBI DNeKTPMEH kabIbIKTay JKyHenepin
. . student's option student's option student's option KIpTC H Teop X P - YAy P
businesses and cities Herizzepi/ TeopeTHueckne OCHOBBI so06anay/ TIpoeKTHPOBAHUE CHCTEM
anekrporexHuku / Theoretical foundations of|anexrpocHadxenus/ Power supply systems
electrical engineering (ETN/ TOE/ TFEE) |design (EZhZhZh/ PSE/ PSSD)
K11/ 1/
AS
DHepreTHKaNBIK JKYHeciH
Maremaruka / Marematuka / Mathematics  |aBTomMaTTanAbIpy/ABTOMATH3ALUS
(Mat/ Mat/ Math) 9HEpreTHYecKux cucrem/ Automation of
energy systems (EZhA/ AES/ AES)
IKambt ennipicrix Binim anymsiHbIH BiniM anymbHbIH Binim a. BIHBIH €} iH O: iteci /
MEeXaHH3MIAP/IbIH YIEKTp XKeTeri / Y . Y . Hylg DneKTp MammMHanapbl/ JMeKTpHIecKHe VICKTD HETCITEPIH backapy xyHect
TanAaysl OoibIHIIA / | TaHgaybl OOibIHIIA / | TaHJAyb! GOMBIHIIA / . . CucreMa ynpaBieHHs 3EKTPOIPUBOAAMHE/
ZhOMEZh/ OnexTponpusoz TTo BBIGO, ITo BBIOO] 1o BBIGO mautmibt / Electric machines (EM/ EM/ Electric drive control system (EZhBzh /
EOM/EDCIM | 061menpoMbIILIeHHBIX Py o Py EM) 4

mexann3mos/ Electric drive of
common industrial mechanisms

obyuatomerocs / By
student's option

obyuaromerocs / By
student's option

obyuatomerocs / By
student's option

SUE / EDCS)

®usuka / Pusuka / Physics (Fiz/ Fiz/ Phys)




DIeKTPTEXHHKAHBIH TCOPETHKAIBIK
Herizzepi/ TeopeTnueckne OCHOBBI
anekrporexHuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ FEE)

Peneiinik kopray *oHe aBTOMaTHKa/

Binim amymsHbeIH
Tanxaybl OOMbIHIIA /

Binim anymisiHeig
TaHaybl GoibIHIIA /

Binim amymsiHeig
TaHxaysl OOMbIHIIA /

OHIIPICTIK NEKTPOHHKA/
TIpombILLIeHHAs DIEKTPOHHKA /
Industrial electronics (OE/ PE/ IE)

DHepreTHKANbIK JKYieciH
aBTOMATTaHBIPY/ABTOMATH3ALNS
9HepreTH4YecKux cucrem/ Automation of
energy systems (EZhA/ AES/ AES)

Dnektp KababIKTay Kylenepin

PKA/ RZA/ OnexTp anmaparTapbl/ DIEKTpHYECKHE aBTOMATTaH/bIPY / ABTOMATH3aIUs CHCTEM
RPA Peneitnas satuta 1 aBTOMandKa/ [o BeiGopy [o BeiGopy o BeiGopy anmapatei / Electric devices (EA/ EA/ ED) |anekrpocnabxenus/ Automation of power
Relay protection and automation obyuatomierocs / By | obyuatomerocsi /By | obyuatomerocs / By supply systems (EZhZhA/ ASE/ APSS)
student's option student's option student's option
DJIEKTPTEXHUKAHBIH TEOPETUKAIIBIK
Herizaepi/ TeopeTnueckie OCHOBBI
snexrporexunku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)
OuipicTik anekTpoHnKa/ OHEPprCTHRATBIK AYecin
TpowbiiLeHas ekTporHKa / aBTOMaTTaIIHpry/ABTOMaTPISaL(HSI‘
Industrial electronics (OF/ PE/ IE) SHEPreTHYCCKuX cucreM/ Automation of
energy systems (EZhA/ AES/ AES)
BinmiM amyusiHbE Binim amymbsiHeig Binim amyusiHeig . .
. . Taraysl Goifbinma / | Tammaysl GoiibiHIa / | Tammaybl GoibHIIA / DneKtp KaOABIKTAY KYHeaepin
PK/ RZIRP Penenik kopray / PSH?MHaﬂ o Byi60py o BLiGopy o BriGopy DneKTp anmaparTapbl/ DICKTPHIECKIE aBTOMATTaH/bIPY/ ABTOMATH3AIHA CUCTEM
saura/ Relay protection anmapatsl / Electric devices (EA/ EA/ ED) |snekrpocHa0:xenus/ Automation of power
obyuatomerocsi / By | oOyuatowerocsi / By | obywatouierocst / By
student's option student's option student's option supply systems (EZhZhA/ ASE/ APSS)
KIT/TI71 /
AS DNEKTPTEXHUKAHBIH TEOPETHKAIBIK
Herizzepi/ TeopeTHyecKne OCHOBBI
anekrporexnukn / Theoretical foundations of]
electrical engineering (ETN/ TOE/ TFEE)
DEeKTp KETEKTEePiHiH HIEKTp KabABIKTaYbI/
Maremarnka / Marematnka / Mathematics | QnekTpocHabkeHHe IEKTPOIPHBOIOB/
(Mat/ Mat/ Math) Power supply of the electric drives (EZhEZh/
EE/ PSED)
TunTiK OHEPKICINTIK MEXaHU3MEPIiH
ABTOMATTAHIBIPBUIFAH JJIEKTP JKeTeri/
OHipiCcTiK IEKTPOHHKA/ ABTOMAaTH3MPOBAHHBIH IEKTPONPUBOJL
ABTOMAaTTaHABIPBUIFAH JIEKTP Binim amymsHbeIH Binim anymisiHbeig Binim amymsiaen | [IPOMbILLIEHHAS 21eKTPOHNKA / THIOBBIX HPOMBILUICHHBIX MEXaHA3MOB/
AEZNT/ TAE/ skereri Teopusicsl/ Teopust Tanaaysl OoiibiHa / | TaHmaysl GoiibiHIa / | Tanmaybl GoiibiHIIA / Industrial electronics (OE/ PE/ IE) AUIUma_Ted electric drive of typical industrial
TAED aBTOMATH3HPOBAHHOTO Ilo BEIGOPY Ilo BeIGOPY Ilo BBIGOPY mechanisms (TOMAEZh/
snextponpusona/ Theory of obyuatowerocs / By | ofyuatomerocs / By | obyuatowerocs / By AETPM/ AEDTIM)
automated electric drive student's option student's option student's option DeKTp KeTeKTepin Gackapy Kyiieci /
. - CucremMa yrpaBJieHHs IEKTPOIPUBOAAMHE/
®usuka / Gusuka / Physics (Fiz/ Fiz/ Phys) Electric d:ivi control systemp(EthBZh/
SUE / EDCS)
DJIEKTPTEXHUKAHBIH TEOPETUKAIIBIK
Herizzepi/ TeopeTnyeckre 0OCHOBBI
anekrporexuuku / Theoretical foundations of]
electrical engineering (ETN/ TOE/
TFEE)
BistiM amyubiHbIH BistiM aimyubiHbIH BiiM amyubiHelH | DNEKTPTEXHUKAHBIH TEOPETHKAIBIK
DHepreTHKAIBIK KOHABIPFBLIAp/ TaH/aybl OoiibIHIIA / | TaHmaysl OoifblHIIa / | TaHmaysl GoiibiHmia / |Herizaepi/ TeopeTHIeCKne OCHOBBI JIUIUIOM alIbIHAAFBI TOXIpHOe/
EK/EU/EI DHepreTHYecKHe yCTaHOBKH/ Tlo BEIGOPY TTo BEIGOPY Tlo BEIGOPY snektporexunku / Theoretical foundations of| IIpeanuniomnas npakTika /
Energy installations oOyuaromerocst / By | obyusatomerocs / By | obyuaromerocs / By |electrical engineering (ETN/ TOE/ Pregraduation practice (DAT/ PP/ PP)

student's option

student's option

student's option

TFEE)




Maremarnka / Marematuka / Mathematics

JIMIUIOM alIbIHAAFsI TOXIpHOe/

KIT/TI71 /
AS N N (Mat/ Mat/ Math) ]'[pemmnnﬁ)mnax npax—mxa/
. BintimM amymbsHbH Binim anymsiabin BintimM amymsHbH Pregraduation practice (DAT/ PP/ PP)
DIEKTP KETEKTEPIHiN d1ekTp TanAaybl OoibIHIIA / | TaHIaybl OoiiblHIA / | TaHmaysl GoifbiHina / |MDusuka / Gusuka / Physics (Fiz/ Fiz/ Phys)
EZhEZh/ EE/  |xabapikraysl/ DaeKTpocHaGKEHHE 4 4 2k Y
PSED anekTponpuBojos/ Power supply of Tlo BeiGopy Tlo soiGopy Tlo BeiGopy
electripc dfivesu SUppty o6yuatomerocs / By | obyuatomerocsi/ By | obydatomerocs /By | DMICKTPTEXHUKAHBIH TEOPETHKATIBIK
student's option student's option student's option Herisaepi/ TeopeTnyeckue 0CHOBBI
anekrporexuuku / Theoretical foundations of]
electrical engineering (ETN/ TOE/TFEE)
OHAipiCTIK MeKTPOHUKA/ JIMIUIOM aJlIBIHAAFBI TOXKIpHOEe/
Lo o o o TIpombIIeHHAs 2IEKTPOHKKA / Tpennunnomuas npakruka /
DHepreTHKAIBIK XKYHeCiH biniM anymsiHbH BiniM amymbsiHeig Binim amymbiHeH | [ qustrial electronics (OE/ PE/ IE) Pregraduation practice (DAT/ PP/ PP)
EZhA/ AES/ ABTOMATTaHIBIPY/ TaHAaybl OOibIHIIA / | TaHgaybl OOibIHIIA / | TaHJAybl OOMbIHIIA /
ABTOMAaTH3aIHs S3HEPTETUUECKUX Ilo BBIGOPY ITo BBIGOPY Ilo BBIGOPY
AES . . DNEKTPTEXHUKAHBIH TCOPETHKAJIBIK
cucrem/ Automation of energy obyuatomerocsi / By | oOyuatomerocsi / By | o6ywarouierocst / By X X
) . ) . ) . Heriznepi/ TeopeTHueckie OCHOBBI
systems// student's option student's option student's option . .
anekrporexuuku / Theoretical foundations of]
electrical engineering (ETN/ TOE/ TFEE)
AKNapaTThIK-eJIIIey TeXHUKAChI/ .
Jluriom ansiHaars! Toxkipude/
HupopmanonHo-u3MepHTeIbHAS TEXHHKA /
Information and measuring equipment (A- Tlpe urisiomas npaxtiica
OT/ HIT/ IME) Pregraduation practice (DAT/ PP/ PP)
DHeKTD K6 bIKTaY KV ieIepi Binim amymbHbIH Binim anymisiHbeig binim amyusiabeg
eKtp ABIKTAY KYHECD Tarjaysl Goifbinma / | Tampaysl GoiibiHma / | Tammaysl GoibIHIIA / DuexTp MALKHATAPLY DeKTpuecKue
EZhZhA/ ASE/ |aBTomarTanasIpy/ ABTOMATH3AIHSA mammnst / Electric machines (EM/ EM/
TTo BBIGOPY ITo BBIGOPY IIo BBIGOPY
APSS CHCTEM JIIEKTPOCHAOKEHU S/ ) § EM)
Automation of power supply systems obyuatomerocsi / By | ofyuatomerocsi / By | obyuarouierocst / By
KIT/ T/ student's option student's option student's option
AS DNEKTPTEXHUKAHBIH TEOPETHKAIBIK
Herizzepi/ TeopeTHyecKkne OCHOBBI
anektporexHukn / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)
Maremarnka / Marematuka / Mathematics ﬁzz;ﬁ:n?gi{::ﬂﬂa;;;;::gP;Ge/
Mat/ Mat/ Math
(Mat/ Mat/ Math) Pregraduation practice (DAT/ PP/ PP)
:;:;TOJ1)(])(1;:;J::;1:;1/<emeuuepum BitiM aymsiHbIH BiniM aryIbiHbIH BistiM alyusiHbIH Ouuipicrix oexrpomka/
TKEZH ETK/ 3nemP 0065 opanme Tarnaysr Goitbima / | Tammaywi Goifbama / | Tarmayer Goiteramra / |/IPOMBIIICHRAS STCKTPOHKa /
p pya o BBIGOpPY o BEIGOpPY o BhiGopy Industrial electronics (OE/ PE/ IE)
EETC TEXHOJIOTHYECKNX KOMILIEKCOB / 5 /B 5 /B 5 /B
Electrical equipment of o yllanH.llcmC)? y | © y‘la}ol].[ICI‘OCS.l y | © y‘laIOIlIICFOCi.{ Y | dusuka / dusuka / Physics (Fiz/ Fiz/ Phys)
R student's option student's option student's option
technological complexes
DIEKTPTEXHUKAHBIH TCOPETHKATBIK
Herizzepi/ TeopeTH4ecKne OCHOBbI
anekrporexuHuku / Theoretical foundations of]|
electrical engineering (ETN/ TOE/ TFEE)
JIMIUIOM aJlibIHAAFb! TOXKIpHOe/
DNeKTp KOHIbIPFbLIAPIHAAFbI L . .. ®usnka / Pusnka / Physics (Fiz/ Fiz/ Phys) |IIpennunnomnas npaktuka /
Binim amymbHbeIH Binim anymnisiHbeig Binim amymsiHeig . .
ackeiH kepHey/ Iepenanpsokenne B . . . Pregraduation practice (DAT/ PP/ PP)
SeKTpOyCTAHOBKAX/ Tanxaysl OOMbIHIIA / | TaHJaybl OoibIHIIA / | TaHIAyb! OOMBIHIIA /
EKAK/ PE/ OEI Overvoltage i electrical TTo BeIGOpY Io BeIGOPY TTo BEIGOpY DJIeKTPTEXHUKAHBIH TEOPETHKAIBIK
installations obyuatomerocs / By | obyuatomerocs / By | obyuatomerocs /By |ueriznepi/ Teopernueckue 0cHOBbI
student's option student's option student's option snextporexuuky / Theoretical foundations of|
electrical engineering (ETN/ TOE/ TFEE)
K A 221/ Marematnka / Marematnka / Mathematics ﬁi:;;r;ﬁ:’:ﬁa:;zi:(;zH/Ge/
Mat/ Mat/ Math X .
( ) Pregraduation practice (DAT/ PP/ PP)
Aot s ey | it | B[ g e
AZhE/ ESA/  |anemeHTTepi/ DIEMEHTHI CHCTEM Hﬂn}:) 5160 Hﬂn}; GO Hl]n); 5160 anmaparet / Electric dCV.‘CCS (EA/ EA/ ED)
EAS apTomarukn/ Elements of Py Py Py ®usnka / Pusuka / Physics (Fiz/ Fiz/ Phys)
obyuaromerocs / By | obywaromerocs /By | obyusaromerocs / By

automation systems

student's option

student's option

student's option

DIeKTPTEXHHKAHBIH TEOPETHKAIBIK
Herizaepi/ TeopeTHueckne OCHOBBI
anekrporexuuku / Theoretical foundations of]|

electrical engineering (ETN/ TOE/ TFEE)




KI1/11a/
AS

EKZhBP/
ENREU/
OAREI

DneKTpiik KOHABIPFbLNAPIbI
sKeHey skaHe BanTy, naiaanany/
DKCMUIyaTaumns, HaNanaka i PEMOHT
3EKTPHYECKHX YCTAHOBOK/
Operation, adjustment and repair of
electrical installations

Binim anywbiHbiH
Tanxaybl OOMbIHIIA /
Io Be1BOPY
obGyuatowerocs / By
student's option

BlﬂlM aNyWbIHbIH
Tanaays! OokbIHIIE /
ITo BeiGOpY
obyuatowerocs / By
student's option

Bimim anywbiHbIK
Taraaysl OofbiHLA /
To BuIGOpY
obyuatowerocs / By
student's option

Onektp MauHanapsl/ SneKTpuueckie
mawnibl / Electric machines (EM/ EM/
EM)

Jlunnom anasiHaars! Taxipube/
IpennuniomHas npakTuka /
Pregraduation practice (DAT/ PP/ PP)

OnekTp annaparrapbl/ JnekTpuueckue
annapatst / Electric devices (EA/ EA/ ED)

TOMAEZh/
AETPM/
AEDTIM

TunTik OHepKacinTIK
MEXaHHU3MOEPIaIH
ABTOMATTAHbIPbUTFAH 3JIEKTD
skereri/ ABTOMaTH3HPOBaHHbIH
3JXCI\’FPOHPHBO,E[ THUIOBBIX
n[)OMbILUJ'ISHHbIX MeXaHHBMOE/
Automated electric drive of typical
industrial mechanisms

Binim anywsiHbin
TaHayb! OoibiHua /
IMo BrIdOpY
obyuarowerocs / By
student's option

ElHiM aﬂyLUblelH
‘Tanaaybl OoibiHma /
TTo BBIGOpPY
obyuatomerocs / By
student's option

Binim amymbIHbIH
Tannaybl OofbiHLA /
To Beibopy
obyuaromerocs / By
student's option

Maremarnka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

Jlunnom anasiHaars! Taxipude/
TpennunnomHas npakTuka /
Pregraduation practice (DAT/ PP/ PP)

DnexTp MamrHanapel/ DIeKTpHYECKHe
mawnibl / Electric machines (EM/ EM/
EM)

®usuxa / Pusuka / Physics (Fiz/ Fiz/ Phys)

DNeKTPTEeXHUKAHbIH TEOPETHKANIBIK
Heriznepi/ TeopeTuueckue OCHOBBI
anexrporextuku / Theoretical foundations
of electrical engineering (ETN/ TOE/
TFEE)

Kii/mna/
AS

ESZh/ PES/
DEP

OnekTp crancanapsit xobanay /
TIpoekTHpOBaHHE 3JIEKTPHYECKUX
cranuuit /Design of electrical plants

Binim anyiubiHbiH
Tanaaysl GoibiHIA /
TTo BuiIGOpPY
oByuarowerocs / By
student's option

Bisim amyLibHbiH
TaHaaybl GoMbIHILA /
Io BuIOOPY
obyuatoterocs / By
student's option

EUHM anymbIHbIH
Tarnaysl OobiHIIA /
TTo BeIBOpPY
obysarowerocs / By
student's option

Maremaruka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

Jlunnom anabiHaarsl Taxipude/
IpennunnomHas npakTHka /
Pregraduation oractice (DAT/ PP/ PP)

OnekTp mamuHanapst/ DNeKTpHUECKHE

martnuibl/Electric machines (EM/ EM/ EM)

Onextp annapartapsl/ DNeKTpHYecKue
annapars / Electric devices (EA/ EA/ ED)

EZhZhZh/
PSE/ PSSD

DnexrpmeH xabapikray
JKy#HenepiHi sxkobanayst/
IIpoexrupoBanne cucrem
anexTpocHadkeHns/

Power supply systems design

Binim anybIHBIH
Tauaaybl GonblHWA /
Ilo BBIGOPY
obyuatowerocs / By
student's option

Bistim anymeiHeiH
TaHaayb! OONbIHILA /
Tlo Br1GOpY
obyuarommerocs / By
student's option

Binim anywbHbIH
Tanxaybl GombiHIIA /
Tlo BrIGOPY
obyuarowerocs / By
student's option

Maremaruka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

Jluriom anabiHaars! Toxipude/
Tlpennunnomuas npakruka /
Pregraduation practice (DAT/ PP/ PP)

OnekTp MaluHanapei/ DIeKTpHUeCKHe
mauubt / Electric machines (EM/ EM/
EM)

OnexTp annaparrapbl/ JneKTpHiecKue
annaparet / Electric devices (EA/ EA/ ED)

EZhBZh
SUE/EDCS

DnekTp sxerekrepin ackapy
skyHeci / Cuctema ynpasnesus
anexrponpusonamu/ Electric drive
control system

Bistim anyuibiHbIH
Tanaaybl GoHbIHIIA /
Ilo BBIGOPY
obyuatowerocs / By
student's option

Binim anywsIHbIH
TaHjaybl GoibiHIIA /
To BeiGOpY
obyuatowerocs / By
student's option

BimiM anmymbrHbiy
Tanaaybl SoHbIHLWA /
o Beibopy
obyuaromerocs / By
student's option

Maremaruka / Maremaruka / Mathematics
(Mat/ Mat/ Math)

JIuruioM anabiHaarsl Texipube/
TpennunnomHas npaktuka /
Pregraduation practice (DAT/ PP/ PP)

DnekTp MawMHanapbl/ DNeKTpuuecKne
mawusbl/Electric machines (EM/EM/EM)

®usuxa / Pusuka / Physics (Fiz/ Fiz/ Phys)

Onextp anmaparrapsl/ JMeKTPHYECKHE
annaparst /Electric devices (EA/EA/ED)
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BLJIIM BEPY BAFJAPJIAMACBIHBIH KY3IPETTLIIK KAPTACBI/KAPTA KOMIETEHIUA OGPA30BATEJIBHOMN ITIPOTPAMMBI/

COMPETENCY MAP OF THE EDUCATIONAL PROGRAM

HEI'I3I'TI K¥3BIPETTEP / KJIIOYEBBIE KOMIIETEHIINH / KEY COMPETENCE

Konw1 /Kon/ KAJIIBI BIJIIM BEPY KY3bIPETI/ OBIIUE OBPA30OBATEJIbHBIE KOMIIETEHI WU / GENERAL EDUCATIONAL COMPETENCE
Code

JKapaTeuibIcTaHy-FBUIBIMU  (QJICYMETTIK, TYMaHHWTApJbIK, JKOHOMHKAJBIK) IIOHACP OOWBIHIIA HETi3ri OLTIMII WeleHy, Oyl KeH OumiMai JkoHe oitray
MOJICHHUETIMEH YKOFaphl OLTIM/TI aTaMHBIH KAJIBIIITACYybIHA BIKITA €TEI.

HK/KK/KC 1 OO0nagare 0a30BbIMHM 3HAHUSIMM B OOJACTH €CTECTBEHHOHAYYHBIX (COLMAJBbHBIX, T'YMaHHTapHBIX, JKOHOMHUYECKHX) JUCHHILUIMH, CHOCOOCTBYIOIINX
(OpMHUPOBAHHUIO BEICOKOOOPa30BaHHOM JIMYHOCTH C IIUPOKUM KPYT030POM M KYIbTYPOH MBIIIIICHUS
Have basic knowledge in the field of natural science (social, humanitarian, economic) disciplines that contribute to the formation of a highly educated person
with a broad outlook and culture of thinking
3aMaHayy TEXHOJIOTHSIAPIbI OHJICY JaFIbUIAPbIH MEHIePY, KOCIMTIK KbI3METTE aKMapaTThIK TEXHOJOTHsIAPIbl KOJAaHY MYMKIHIIT1

HK/KK/KC 2 O0J1a7aTh HaBBIKaMH 00palleHHs C COBPEMEHHOW TEXHUKOW, YMEHHE HCII0Ih30BaTh HH()OPMAIIMOHHBIE TEXHOJIOTHH B cepe MpodecCHOHANbHON eI TeIbHOCTH
Have the skills to use modern technology, ability to use information technologies in the field of professional activity
MarwucrpaTypasia OuTiMiH JKaJIFaCTHIPBIN, KYHIETIKTI K9CiOM KbI3METIH )KoHE KOKETTI jkaHa OUTIM ally IaFpuiapbiHa ue 00y

HEK/KK/KC 3 Brnaners HaBbIKaMu NMpHOOPETEHUS] HOBBIX 3HAHWH, HEOOXOIMMBIX IS TOBCEIHEBHOW NMPO(ECCHOHATBLHON NEATENFHOCTH M MPOJOJDKEHUST 00pa3oBaHUs B
MarucTparype
Possess the skills to acquire new knowledge necessary for daily professional activities and continuing education in the master's degree
MeMJIIeKeTTIK, OpbIC )KaHE HIET TUIIEPiH MEHIrepy Kepek

HK/KK/KC 4 BrnaneTs rocy1apcTBEHHBIM, PYCCKUM M HHOCTPAHHBIM SI3bIKAMU
To know the state, Russian and foreign languages
FouteiMu TyHUETaHBIM HETi3/epiH KAIBINTACTHIPYFa, JIOTMKAIBIK OWIAyIbl JaMBITYFa, (U3UKAIBIK YIepicTepal TaniaayFa KaOUIETTINIriH, Ka3ipri 3aMaHfbl
TEOPHUSUIBIK JKOHE IKCIICPUMEHTAIIBI 3ePTTEY 9MICTEPIH d3ipiieyre KaThbiCy KaOUICTiH JaMbBITYFa MYMKIH/IK OCpETiH JKaJIlbl TCOPUSUIBIK MOHJCP CalaChIHIAFbI
HeTi3Ti OUTiMAi urepy.
Brnaners 6a30BbIMM 3HaHHSMH B 00JAaCTH OOIIETEOPETHYECKUX JAMCLUILINH, CIIOCOOCTBYIOIMX (DOPMUPOBAHUIO OCHOB HAyYHOTO MHPOBO33PEHHS, PA3BUTHIO

HK/KK/KC 5 JIOTHYECKOTO MBIIIJICHUS, CIHOCOOHOCTH aHAIM3MPOBaTh (PU3NYECKHE MpOLECChl, CIIOCOOHOCTH W TOTOBHOCTHM K YYacTHIO B OCBOGHHHM COBPEMEHHBIX
TEOPETHUYECKUX M SKCIEPHMEHTAIBHBIX METOJJOB MCCIIEIOBAHUN
To possess basic knowledge in the field of general theoretical disciplines that contribute to the formation of the foundations of the scientific worldview, the
development of logical thinking, the ability to analyze physical processes, the ability and willingness to participate in the development of modern theoretical and
experimental research methods
KoraMapIK miKipre, ofeT-FYpBINTapFa, 9JIEyMETTIK HOpMaJlapFa HETi3[eNTeH 9JeyMETTIK-3THKAIBIK KYHIBIIBIKTapabsl Oy jKOHE ojlapra ©3 KociOM KbI3METiHIe
Oarapiay Kabiseri

HK/KK/KC 6 3HaTh COLMAIBLHO-3THYECKUE [IEHHOCTH, OCHOBAHHbIE Ha OOIIECTBEHHOM MHEHHH, TPAANIMSIX, OOBIYasiX, OOIECTBEHHBIX HOPMax U YMETh OPUEHTHPOBATHCS Ha
HUX B CBOEH MPO(DHEeCCHOHATILHOM IS TEIEHOCTH
To know the social and ethical values based on public opinion, traditions, customs, social norms and to be able to be guided by them in the professional activity
Ickepilik 3THKAHBIH, THKAJIBIK JKOHE 3aH/IbI MiHE3-KYJIBIKTBIH CAKTaJIybl

HK/KK/KC 7 Co0u1r01aTh HOPMBI JIEIOBOM 3THUKH, BIaIETh STHUYECKUMHU 1 PABOBEIMU HOPMaMH TTOBEACHUS
Respect for business ethics, ethical and legal conduct

HEK/KK/KC 8 Kazakcran XaJlKpIHBIH ACTYPIEpi MEH MOACHHUETIH 01Ty

3HaTh TPAAMINHK U KyIbTypsl HaponoB Kazaxcrana




To know the traditions and cultures of the peoples of Kazakhstan

HK/KK/KC 9

OJeMHIH 0acKa eJICPiHiH MOJICHHETIHE, TCTYPiHe TO3IMal 60Ty

BbITh TONEPaHTHBIM K TPaJAULIUAM, KYJIbTYPE IPYTUX HAPOJIOB MUpa

To be tolerant to the traditions and culture of other nations of the world

HK/KK/KC 10

Kasakcran Peciiy0nuKachIHBIH KYKBIKTBIK JKYieCi MCH 3aHHAMACHIHBIH HETI3/IEpPiH 01Ty

3HaTh OCHOBBI IPABOBOI CHCTEMBI U 3aKOHOaTeNbCTBa Kazaxcrana

To know the basics of the legal system and legislation of Kazakhstan

HK/KK/KC 11

KoraMHBIH JIEYMETTIK AaMy TeHJISHITUSUIAPBIH 0Ly, OpTYpJIi 9JIEYMETTIK XKaFnaimapapl 6apadap Typae mapiaay MyMKIHIIT

3HaTh TCHACHINHU COOHUAJIBHOT'O Pa3BUTHUA O6H.[CCTBEI, YMCHHUEC aICKBATHO OPUCHTHUPOBATHCA B PA3JINYHBIX COMMMAIIBHBIX CUTYAIIUAX

Know the trends of social development of society, the ability to adequately navigate in different social situations

HK/KK/KC 12

Komangana /Tonta/ )KYMBIC iCTEY MYMKIH/IT, 63 OWBIH MYJITIKCi3 )KETKi3y

CniocoOHOCTh paboTaTh B KOMaH e /Tpymre/, KOPPEKTHO OTCTAMBATh CBOIO TOUKY 3PEHHS

Ability to work in a team/ group/, correctly defend yours point of view

HK/KK/KC 13

KynpemikTi emipze, »KyMbICTa KOpIIaFaH OpTara YKBIITH Kapay

B moBceHeBHOI KU3HH B padoTe MPOSBIATh OepekHOE OTHOMICHHE K OKPYKAIomIeH cpene

In everyday life in work to show respect for the environment

HK/KK/KC 14

FruibiM MeH FRUIBIME OIayIBIH JKANITBI TYCIHITIH 01Ty

3HaTh o0Iee MPEACTABICHNE O HAYKE M HAYYHOM MBIIIJICHUH

Know the general idea of science and scientific thinking

HK/KK/KC 15

Kocibu xoHE )KeKe 6cyTre YMTBLTY

CrpemMuThCs K TPOJECCHOHATBHOMY M JIMYHOCTHOMY POCTY

Strive for professional and personal growth

HETI3I'TI KY3BIPETTLIIK / BA3OBBIE KOMIIETEHIIMH/ CORE COMPETENCIES

HK/KK/KC 16

Toyenci3 )KYMBICKa TaWbIHIBIK, YAKBITTH Oackapa 0iry, KociOu KbI3METTi )KOCTapiiay KoHE YHBIMIACTBIPY

T'0TOBHOCTB K CaMOCTOSTEIIHHOI pa60Te, YMCHUC YHIPABJIATb CBOUM BPECMCHEM, IIJIAHUPOBATH U OPraHM30BbIBATH HpO(I)CCCI/IOHaJ'IBHyIO JCATCIIBHOCTh

Willingness to work independently, the ability to manage your time, plan and organize professional activities

HK/KK/KC 17

}KaHa TCXHHUKAHBI )KOHC TCXHUKAJIbIK KYKaTTaAMaHbI GS,I[il"iHeH MCHICPY

VYMeTh caMOCTOSTEIIFHO OCBAUBAaTh HOBYIO TCXHUKY U TCXHUYCCKYIO JOKYMCHTAL IO

To be able to independently master new equipment and technical documentation

HK/KK/KC 18

Kayincizzik epexernepi, eHOSKTI KOPFay/Ibl )KOHE OJIapIIbI ic JKY3iHAe KOIIaHY bl 0Ty

3HaTh TeOOBaHUS IpaBUJI TCXHUKH 6630HaCHOCTI/I, OXpaHbI TPpyJa 1 YMCHHEC UX MCIOJb30BATh HAa ITPAKTHUKE

To know the requirements of safety rules, labor protection and the ability to use them in practice

HK/KK/KC 19

Y3nmikci3 e3iH-6031 JaMBITYFa, OUTIKTUTITIH apTTRIPYFa, KociOu OLTiM MEH MaFapUIapab ic JKY3iHAe KOJIaHyFa IaifbiH 00y

T'oToBHOCTH K IMOCTOAHHOMY CaMOPAa3BUTUIO, ITOBBIICHUIO KBaJ’II/Iq)I/IKaIII/II/I, CIIOCOOHOCTB K IMPUMEHCHUTIO HpO(l)eCCI/IOHaJ'ILHI)IX 3HAHUHW U YMCHHU HA IPAKTUKE

Readiness for continuous self-development, professional development, ability to apply professional knowledge and skills in practice

HK/KK/KC 20

3aMaHayI/I AKIApPATTBIK aFbIH AapMCH aﬁHaﬂLICY JKOHC )KahaHI[I)IK OKOHOMUKaJarbl KapKbIHAbI 93F€p€TiH K¥6LIJ'ILICTap MCH IIponecTepre 6617[iMI[€J'Iy

Vmethb OPUCHTUPOBATHCA B COBPEMCHHDLIX I/IH(I)OpMaIII/IOHHI)IX MOTOKAaxX W aJallTUPOBATHCA K JMHAMUYHO MCHAIOIIMUMCS ABJICHUAM W IpolHeccaM B MI/IpOBOﬁ
OKOHOMUKC

To be able to navigate in modern information flows and adapt to dynamically changing phenomena and processes in the world economy

HK/KK/KC 21

3epTTENIETIH MaMaHABIKTBIH JKaIMbl TEOPHSUIBIK MOCeNeNepiH THICTI NeHrelie KalbIlTaCThIPy JKOHE 3epTTey, HHKEHEPIiK ToXKipuOe calachlHIarbl ©3
OiTiMIEpiH TaMBITY JK9HE XKY3ere achlpy Kabijeri

VMeTb (opMyIUpOBaTh U MCCIE0BATh HA JOKHOM YPOBHE OOLIME TEOPETUUECKUE MPOOIEMBI H3ydaeMOl CllelUaabHOCTU, YMEHUE Pa3BUTh U PEeaan30BaTh
CBOU 3HAHUs B 00JIACTH MH)KEHEPHON NPaKTUKU




To be able to formulate and explore at the proper level the general theoretical problems of the studied specialty, the ability to develop and implement their
knowledge in the field of engineering practice

HK/KK/KC 22

KaciOu KpI3MeTneH OailylaHbICTBI OPTYPIIL JKaFIaiaap/aa xoHe JKaFaaiiapaa MKeM/Il XKoHe MOOHIIb I OOJIBIHbI3

BrITh THOKMM ¥ MOOUILHEIM B PA3JIMYHBIX YCJIOBHUAX U CUTyallMAX, CBA3AHHBIX C HpO(I)eCCPIOHaJ'IBHOfI JACATCIbHOCTBIO

To be flexible and mobile in various conditions and situations related with professional activities

HK/KK/KC 23

Benrici3,ui1< JKQHC TAYCKCII )Kaf‘ﬂaﬁf[apblHL[a OKOHOMUKAJIBIK KOHC ¥I71HM,HaCTBIpyIHLIJ'IBIK HIEITiM Ka6bm,uay JAar AbUJIAPbIH UCJICHY

BJ'Ia,Z[CTB HAaBbIKAMHW IPUHATHUA pCIHeHI/Iﬁ OKOHOMHYCCKOI'0 U OPraHnu3allMOHHOT0 XdapaKTepa B YCJIOBUAX HCONPCACICHHOCTH U pPHUCKA

To have the skills to make decisions of economic and organizational nature in conditions of uncertainty and risk

K9CIBU KY3BIPETTUIIK / MIPO®PECCUHOHAJIBHBIE KOMIIETEHIIUU / PROFESSIONAL COMPETENCES

HK/KK/KC 24

OTiHIIITEPl Ka3y KaOUISTTUIIr: %Ka0AbIKTapAbl, TEXHUKAIBIK Kypaji-KaOabIKTap Ipl, KOCAIKBI 06JIIEKTEpIl, TEXHUKAIBIK KYKaTTapbl XKOHAEYTe

CnocoOHOCThL COCTABIATE 3asBKU: Ha O60pyHOBaHI/I€, TCXHUYCCKUEC CPCCTBA, 3aIIACHBIC YaCTU, TCXHUYCCKYIO JOKYMCHTAIIUIO HA UX PEMOHT

Ability to make applications: for equipment, technical means, spare parts, technical documentation for their repair

HK/KK/KC 25

JK rpaduxanbik 00beKTiIepI Kypyia Ky3peTTi O0JIybl Kepex.

B BOIIPOCAax MOCTPOCHUS Fpa(i)l/l'{eCKI/IX 00bekToB Ha ITK.

in matters of construction of graphic objects on the PC

HK/KK/KC 26

KociOM KpI3MeT OapbIChIH/A Nakaa 00JaThIH ecenTepAi ey Yl (Hu3uKa-MaTeMaTHKaJIbIK annaparTsl KojjiaHa oury

YMETH MCIIOJb30BATh (1)H3HKO-MaTeMaTquCKHﬁ arnmnapar aJigd peuiCHrd 3a1a4, BOSHUKAIOIUX B X0€ HpO(bECCHOHaHLHOﬁ JACATCIIBHOCTHU

To be able to use the physical and mathematical apparatus for solving problems arising in the course of professional activity

HK/KK/KC 27

OIIIIICY Il KYPri3y *oHe Oarayay, op TYpil MPaKTHKAIBIK OOJBICTap/a eJIIey KypalJapblH MaiadaHy MCH MPaKTHKAIBIK OUTIMII anyaa CTYIACHTTIH OLTIMIH
KaJIBINTACThIPYBIH/IA

B HCHOJB30BAHUH CIIOCOOOB M MPUMEHEHHS CPEJCTB M3MEPEHHUH B Pa3ITHUHBIX MPAKTUIECKUX 00IaCTSIX.

in the use of methods and applications of measuring instruments in various practical areas

HK/KK/KC 28

JNIEKTP TEXHUKAIBIK MaTepUAIAPbIH AYPHIC TaHJIAY

IIPaBIJIbHO BBIOMPATH HIEKTPOTEXHUIECKIE MAaTEPUalIbl B 3aBUCHMOCTH OT YCIOBHH MX pabOThI

it is correct to choose electrotechnical materials depending on conditions of their work

HK/KK/KC 29

TEXHHUKAJIBIK €CeNTep i rpadpuKabIK MIBIFapy, IMEKTP cyI0aIaphelH Kypya

B I‘pa(i)I/I‘ICCKOM PEIIEHNHN TEXHUYCCKHUX 3a/1a4; B COCTABJICHNHU DJICKTPUICCKUX CXEM

in the graphic solution of technical problems; in the preparation of electrical circuits

HK/KK/KC 30

byn moHAI OKYIBIH HOTIDKECIHAE CTYICHT SIICKTPIHEPreTHKAHBIH IaiilaaHbUIATBIH OapiblK KYpajIapbIHBIH JKYMBIC INPHHIUNITEPI MEH KHBICTBIPMAIIBIK
epeKIIeNiKTepiH Oljie OTHIPHIN TypMBICTA Maiianana oty

TOCJIC U3YUCHUC 3TOI0 NMpeAMCTA CTYJACHT YUYUTHUBA IMPUMCHAMBIC BCC yCTpOﬁCTBa B DJICKTPOOHEPIreTHKA MOI" UCITIOJIB30BATh B IMTPAKTUKE

after studying this subject, the student, taking into account all the devices used in the power industry could use in practice

HK/KK/KC 31

3aMaHayd TEXHUKAaJIapJarbl HAKThl WHXXCHEPIIK €CENTep/l IIeNly YIIiH, MaTepPHUsIBIK JCHENCpIiH Teme-TCHIIK MapThl MEH MEXaHUKAIBIK KyHenep
KO3FJIBICHIHBIH 3aHABUIBIKTAPBIH Oyl Kepek

q)yH,Z[aMeHTaJIBHbIX 3aKOHOB MEXaHUYECKOI'0O ABVOKCHHUSA W PABHOBECHUS MATCPHUAIIBHBIX TEJI, IPUMEHECHUE UX IIPU PEIICHUH KOHKPETHBIX 3a1a4 COBpCMCHHOﬁ
TCXHHUKH.

fundamental laws of mechanical motion and equilibrium of material bodies, their application in solving specific problems of modern technology

HK/KK/KC 32

KalOenbJep/ii OpHAIACTHIPY, IEKTP TaChIMALAAY JKENIEPiHiH, TapaTy KYpbUIFbUIAP/bIH MEKTPIIK Chi30aapblH OKY

B UTCHHUU DJICKTPUUICCKUX qepTemeI‘?I pacupeacanTCIIbHbIX YCTpoﬁCTB, JIMHUI QJICKTpoOICpciay, NPOKIagKu Kabenei

in reading electrical drawings of switchgears, power lines, cabling

HK/KK/KC 33

opTYpIi TpaHcdopMaTopiiap MEH JIEKTP MallHHAIaPbIHBIH KYPBUIBICHIH, SPEKETTIK NapKblH Ol1y

BBIOMpATh HJIEKTPUUYECKUE MAIIMHBI M TpaHc(OpMaTOpbI JUlsi KOHKPETHBIX YCJIOBHH IPAKTUKU

choose to electric machines and transformers for the specific conditions of practice




HK/KK/KC 34

3aMaHaily TeXHHKaJapJarbl HAKThl WHXXCHEPJIK ecenTepii ey YIIiH, MaTepHUalblK JeHENepIiH Tene-TeHIK IIapThl MEH MEXaHUKAIbIK JKyHenep
KO3FaJIbICTapbIHBIH 3aHABIIBIKTapbIH OlTyTe

B UCIIOJIb30BAHNNU MCETOAOB pacycTa 3JICKTPUICCKUX HAI'PY30K, HTOCTPOCHUUN Fpaq)I/IKOB QJICKTPUUICCKUX HAI'PY30K

in the use of methods of calculation of electrical loads, the construction of graphs of electrical loads

HK/KK/KC 35

SJIEKTP TOpanTapbIMEH XKyHenepin Oilay Kepek

3HATb BUJbI U 0COOEHHOCTHU QJICKTPUUICCKUX cerer u CHUCTCM, BO3AYIIHBIX JIMHUT

To know the types and features of electrical networks and systems, overhead lines

HK/KK/KC 36

Kazipri 3amManra cail 6iiiM Oepy TEeXHOJIOTHsIIApBIH KOJIAAHBIN XKaHa OlTiMre e3/iriHeH Ko )KeTKi3ymi Oy

COCTABJISITh CXCMbI paCpeaACTICHUS DJICKTPOOHCPIM Ha BLICOKOM HAIIPSXKCHUU

to make schemes of distribution of the electric power on a high voltage

HK/KK/KC 37

KapThUIail STKI3riur acmanrap xKoHe HHTETPAIbIK MUKPOCYI0a, MEKPOIIPOLIECCOpiIap 6a3achlHaa TYPFBI3BUIFAH IEKTPOH/ABIK KYPBUIFBLIAPIBI KOO, OPEKET eTy
JKOHe yKo0ajIay ypAici cypakrapblHaa

B BOIPOCaxX MPHHIMIIA MOCTPOSHMS, JCHCTBHS M HPOEKTHPOBAHMS SJIEKTPOHHBIX YCTPOWCTB, IOCTPOSHHBIX Ha 0a3e IMOJYNpPOBOJHHKOBBIX NPHOOPOB U
HMHTErpajbHbIX MUKPOCXEM, MUKPOIIPOLIECCOPOB

in matters of the principle of construction, operation and design of electronic devices built on the basis of semiconductor devices and integrated circuits,
microprocessors

HK/KK/KC 38

THIMJII apyalubUIbIK MenriMaepai KaObuiaai )koHe Heri3ael ainyra, KociOM KoJiaHa alryFa

npodecCHOHANBHO pa3padaThiBaTh M 000CHOBBIBATh BapuaHThl 3 (EKTUBHBIX X0O35HCTBEHHBIX PELICHUH

professionally develop and justify options for effective economic solutions

HK/KK/KC 39

THIMJII apyalubUIbIK MenriMaepai KaObuiaai )koHe Heri3ael ainyra, KociOM KoJiaHa alryFa

B BOIPOCaX 3aKOHO/ATEIbHOW M HOPMAaTUBHO-IIPABOBOIl 0a3bl, OpraHU3aliy 1 IPOBEACHHUS KOHTPOIIS, pPa3padOTKH M COCTaBJIEHHS TEXHHUECKOH M MPOEKTHOM
JIOKYMEHTAIINH, KacaIOINXCsl OXPaHbl TPyAa

in matters of legislative and regulatory framework, organization and monitoring, development and preparation of technical and project documentation related to
labor protection

HK/KK/KC 40

AJICKTP KETEKTEPIMEH 0ACKapy JIEKTPIIIK CXEMAIAPBIH OKY

CBOGO,HHO YUTATb SJICKTPUYCCKUC CXEMBbI YIIPABJICHUS 3JICKTPOIIPUBOJAMU

free reading electric control circuits of electric drives

HK/KK/KC 41

KociOM KpI3MeT OapbIChIH/A Nakaa 00JaThIH ecenTepAi ey Yl (Hu3uKa-MaTeMaTHKaJIbIK annaparThl KojjaHa oiry

HCII0JIL30BaTh MCTO/IbI aHaJIn3a JIMHEHHBIX 1 HeJIMHEHHBIX QJICKTPUUCCKUX ueneﬁ TOCTOAHHOI'O M IMIEPEMCHHOT'O TOKaA

To use methods of analysis of linear and nonlinear electrical circuits of direct and alternating current

HK/KK/KC 42

pesIenik KOPFaHbIChl MEH OMJIACTBIPBII JKacay KOHE dKCILTyaTalusiayia

B pa3pabOTKe M SKCILTyaTaI[H PEICHHON 3alUThI

in the development and operation of relay protection

HK/KK/KC 43

kobanay MakcaTTapblHBIH IIENIIMIHE apHaJFaH TEeXHHMKKE Ka3ipri ecenTeyilll KONJaHyabl OuTy, TOPTINTEpIiH TaJJaybIHbIH XOHE JJIEKTP TOPaIrTapbIHBIH
KaHayYBIHBIH )KaHE JKYyHenep

YMETh HCIOJIb30BaTh COBPEMEHHYIO BBIYUCIUTEILHYIO TEXHUKY JUIS PEIICHHs 33]a4 MPOCKTUPOBAHUsS, aHAIN3a PEXKHUMOB M IKCIUTyaTallMd JJIEKTP MUECKUX
CeTeH U CUCTEM

To be able to use modern computer technology to solve problems of design, analysis of modes and operation of electrical networks and systems

HK/KK/KC 44

(YHKIMOHAJJIBI, TPUHITUITAAIBI )KOHE MOHTAXKIAY CXEMaIapblH OKH aJIajibl

B UTCHUU (byHKHI/IOHaJ'H)HLIX, MPUHIUIIAAIBHBIX 1 MOHTAXXHBIX CXEMaX

in reading functional, schematic and wiring diagrams

HK/KK/KC 45

03 KociOM KhI3METIHIH asChIHIa 63 OCTIHIIIE )KYMBIC ICTeY/Ie, THIFBIPHIKTAH JK0JI Ta0ya

CaMOCTOATENILHO paboTaTh, IPUHUMATh PELICHHs] B paMKax CBOEH MPOo(ecCHOHATIBHON JISSITeNbHOCTH




to work independently, make decisions within the framework of their professional activities

HK/KK/KC 46

peneNniK KOpray MEH aBTOMAaTHKAHBIH HET13r1 )Ka0IbIKTaphIH

3HaTh OCHOBHOE 000PYIOBAHUE PEJICHHON 3aIlIUThl M aBTOMATUKH

To know the basic equipment of relay protection and automation

HK/KK/KC 47

OisiM ToXKIpHOEITICiHIe KOJAaHy Typalibl Hai3arail yKoHe IIKiIep/Ii 30pJiaHy/Iapaa KoHe KOPFaHBIIIKA OJlapaH

IMPUMCHATH Ha IPAKTHUKC 3HAHUA O I'PO30BLIX M BHYTPCHHUX IMEPCHAIPAKCHUAX U 3aIUTC OT HUX

to apply in practice knowledge of storm and internal overvoltages and protection against them

IIEKTP JKaOABIKTAPbIH AUATHOCTHKAJIAY YKOHE XKIHJIEY )KYMBICTApBIH YHBIMIACTBIPY XKOHE XKYPri3y cypakTapblHIa

HK/KK/KC 48 B BOIPOCAX OPraHU3aINK U POBEJACHUHU IUATHOCTHKU M PEMOHTA AJIEKTPOOOOPYI0BaHHS
in the organization and conduct of diagnostics and repair of electrical equipment
IIEKTPMEH Ka0JbIKTay JKyHeciHeri cxeMallapAbl TYPFbI3Y NPUHIMITEPiH
HK/KK/KC 49 | npyMeHsTh IPHHIMIIBI HOCTPOSHHUSI CXEM CHCTEM 3JIEKTPOIHEPTreTHKU
To apply the principles of construction of schemes of electric power systems
BitipyiiHiH TaHIaFaH MaMaH/IbIFbI OOMBIHINA IPAKTHKAIBIK KbI3METKE apHAMbl TCOPHSUIBIK OLTIM JIEHIeHiH, ICKePJIITiH )KOHE JalbIHABIFbIH aHBIKTAY.
HK/KK/KC 50 OmnpenencHue ypoBHA CHELUHUANbHBIX TEOPETHUECKUX 3HAHMH, YMEHHH M TOTOBHOCTH BBITYCKHMKAa K IPAKTUYECKOW MAEATEIbHOCTH II0 H30paHHOMH
CHELMATbHOCTH.
Determination of the level of special theoretical knowledge, skills and readiness of the graduate to practice in their chosen specialty
Fanpivpap, Tanmaymsiiap, IpakTUKTEp XKYPri3reH Kapajibll OTBIPpFAH Maceliesiep/i 3epTTeyiH Ka3ipri FhIIBIMH-TEOPHUSUIBIK JKOHE IPAaKTHUKAIIBIK JCHTeHiHIH
KepiHici.
HK/KK/KC 51 OTpakeHHe COBPEMEHHOT0 HAay4YHO-TEOPETHYECKOTO0 M MPAKTHYECKOIO YPOBHS HCCIENOBaHMN paccMaTpUBAaeMBIX MpoOJieM, NPOBEACHHBIX YYEHBIMH,
AHAJIMTHKaMH, TPAKTUKaMH.
Reflection of the modern scientific-theoretical and practical level of research of the problems under consideration, conducted by scientists, analysts,
practitioners
Koiibutran MiHIACTTEP/Il mieny e aepoec Tociaep iy 00Jybl, 63iHaIK Oaranayiap MEeH KOPBITBIHIbLIAP.
HK/KK/KC 52 | Hajguuune caMOCTOSATENBHBIX MOAX0JI0B K PEUICHUIO MIOCTABJICHHBIX 33124, COOCTBCHHBIC OLICHKU M BBIBOJIBI.
The availability of independent approaches to problem solving, self-assessment and insights
Haktel nepexrepi, Kypri3iuireH 3epTTeyJiepAiH IIbIHAMbl HOTMIKENIEPIiH JKOHE HaKThl MIHAETTEpIl LICHIyAl KamMTamachl3 eTETIH ©31HIIK JdJeJIeHIeH
YCHIHBIMJIAp/Ibl KOPCETY.
HK/KK/KC 53 | OrpaxeHue MOCTOBEPHBIX MAAHHBIX, DPEAJUCTUYHBIX PpE3YJIbTAaTOB HPOBEICHHBIX HCCIEIOBAaHMA M COOCTBEHHBIX AapryMEHTHPOBAHHBIX PEKOMEHMAINH,

HCIOJb30BAHNE KOTOPBIX obecreynBaeT PCUHICHUC KOHerTHOﬁ 3aJa4yu.

Reflection of reliable data, realistic results of research and own reasoned recommendations, the use of which provides a solution to a specific problem
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HOHAEP BOMBIHILA MOJIMET / CBEAEHUS O JUCLHUAILJIMHAX/ INFORMATION ABOUT DISCIPLINES

IIouHin aTaybl/
HaumenoBanue
muecnuiuabl/ Name
of discipline

IMonnin Kpickama cunatramackl/ Kparkoe onucanue nucuuniaunel/ Short description of
discipline

Kpenpurrep
CaHbI /
KosuuecTBo
KpeanToB/
Amount of
credits

KaasinTacatbin
Ky3bIperTep/
®dopmupyemMble
koMmneTreHuun/ Formed
competencies

ON/ PO/
LO

Kanne! 6inim 6epetin manaep mukiai/ Hukia odmeoopa3zoarensubix gucuumiant/ Cycle of general education disciplines

/ Tangay komnonenti/ Komnonent no Beioopy/ Component of choice

IJKOHOMHUKA JKOHe
KacinkepJk
Herizaepi/ OcHOBBI
3KOHOMMHMKHU U
npeanpuHuMaTe/IbCT
Bo / Fundamentals of
Economics and
entrepreneurship

Pecypcrapnpl maiijanaHy KaXeTTUIIT MeEH THIMIUIN, OKOHOMHMKAJBIK TaHJay MOCeleci.
OKOHOMUKANIBIK KaTbIHAcTap jKyiecinaeri HapbIK. CypaHBIC TEeH YCBHIHBICTBIH HETi3Ti TeOpHsIIaphl.
KacimopsIHHBIH MIBIFBIHAAPEI MEH KipicTepi. OHipic GpakTopiaapbIHBIH HApBIFBL. ¥JITTHIK SKOHOMHUKA.
busnecteri coTTimik QakTophl- OaraHbBl YiHbBIMAAcCThIpy. KP-marbl kocimkepmik. KemreHmi KYKbIK
caJlaChIHIAFbl KACIIKepIIiK KYKbIFbI. Kocinkepitik KbI3MeTiHIH cyObekTinepi. Kocinkepik KpI3MeTiHIH
CyOBeKTIIepiH Kypy, KalTa YHBIMIACTHIPY koHe Tapaty. Kocimkepiik Toyekenmiri. Kaapibik ecerr.
EnbOex mapTrapelH ecemke amynblH OipbrHFail kyheciH Ttipkey (ECYTH). KP cameik xyifeci.
CanbIKTBIK oKiMIIIeHAiIpy. Canblk MIHIETTEMecCi, CalblK JKoHE OIOJDKETKEe TeJieHeTiH Oacka na
MIHICTTI TeJeMIepAiH Typiiepi. ApHayiel caiblk pexumuaepinin (CHP)ryprepi, Hlarsi Ousnaec
CyOBEKTIJIepl YILIiH apHaYJIbI CANIBIK PEXKUMAEPIH KOJIIAaHy MIapTTaphl.

Tlompebnocmu u 3¢pgpexmuernocms UCTIONB308AHUAL peCYPCO8, NPOoOIeMAa IKOHOMUUECKO20 8blOOpA.
Puinox 6 cucmeme sxoHomuueckux ommuoutenui. OCHOGHbIE Meopuu CAPOCa U NPeooNHCEeHUs.
H30eporcku u 00x00 npeonpusmust. Poinok paxmopoe npoussoocmea. Hayuonanivnas 9KOHOMUKA.
LJenoobpazosanue kax axmop ycnexa npu opeanusayuu ousneca. Ilpeonpunumamenscmeo 8 PK.
IIpeonpunumamenvcroe npaso Kax KOMNAEKCHAsA ompacis npasa. Cybvexmul
npeonpunumamensckoi OdesmenvHocmu. Co3z0aHue, peopeanuzayus U JAUKUOAYUs CYOBEKMOos
npeonpuHumamensckou  desmenvnocmu.  Ilpeonpunumamenvckuti  puck.  Kaopoewuii  yuem.
Pecucmpayua  mpyooswix 0ozo6opoe 6 ECYT/. Hanocosaa cucmema PK. Hanozogoe
aomunucmpuposanue. Hanoeogoe 006s3amenvbcmeo, 6udbl HANO208 U Opy2uxX 005A3aMeNbHbIX
niaamediceil 6 6100dcem. Buobl cneyuaibHbiX HAN0208bIX pexcumos, yeiosus npumenenus CHP ons
cyOvekmos manoeo busHeca.

The needs and efficiency of resource use, the problem of economic choice. The market in the system
of economic relations. Basic theories of supply and demand. Costs and income of the enterprise. The
market of production factors. National economy. Pricing as a success factor in business organization.
Entrepreneurship in the Republic of Kazakhstan. Business law as a complex branch of law. Subjects
of entrepreneurial activity. Creation, reorganization and liquidation of business entities.
Entrepreneurial risk. Personnel accounting. Registration of employment contracts in the unified
system of accounting for employment contracts (USAEC). The tax system of the Republic of
Kazakhstan. Tax administration. Tax liability, types of taxes and other mandatory payments to the
budget. Types of special tax regimes, conditions for the application of the STR for small businesses.

HK/KK/KC —
1,8,10,20,23

KyKBbIK KoHe
cpl0aiiiac
JKEMKOPJIBIKKA
KapCchl MYJICHHET

IoHai OKYABIH MakcaThl — CTYACHTTEPAIH KOFaMJBIK )KOHE )KEKE KYKBIKTBIK CAHACHI MEH KYKBIKTBIK,
MOJICHHETIH apTTHIPY, COHBIMEH KaTap MiHE3-KYJIBIKTBIH ChIOaiiyiac KEMKOPJIBIKKA KapChl MOJCIIH
JKOHE ChI0ailiac JKEeMKOPJBIKTBI KaObUIaMay/blH KOFaMIBIK aTrMoc(epachlH KalbITacThIPY,
chI0aiiIac KEMKOPIBIKKA KAPChl KypecTe OeNCeH I a3aMaTThIK YCTaHBIMJIBI KAJIBIITACTRIPY.

HK/KK/KC —
6,7,10,11,12

2,3




Herizaepi/OcHOBBI
npasa u
AHTHKOPPYNIUOHHOK
KyJbTypbl/
Fundamentals of law
and anti-corruption
culture

U@ﬂb}O U3yderHus aucuunﬂunbl AenAaemcs  noevluieHue 06W€CM6€HH020 u quu@udyaﬂbuozo
NpABOCO3HAHUS U NPAGOBOL  KYIbmypbl — o0yyaowuxci, a  maxdce  Qopmuposanue
AHMUKOPPYNYUOHHOU MOOeU NOBEOeHUs. U 00UWEeCMEEHHOU ammoc@epbl Henpusmus Koppynyuu,
dopmuposarue akmuHol 2paxcOancKol no3uYUY 8 oeie NPOMUB0Oelicmaus Koppynyuu.

The purpose of studying the discipline is to increase public and individual legal awareness and legal
culture of students, as well as formation of anti-corruption model of behavior and public atmosphere
of rejection of corruption, formation of active civic position in the fight against corruption.

Feuibivu 3eprTey
Herizaepi/ OcHOBBI

FruteiMu-3epTTey >KyMBICTapbhlH YHBIMAACTBIPY. FBUIBIME 3epTTEyIiH oiicTeMeci MEH oJicTeMeci.
FempiM koHEe FBUIBIMH 3epTTey. FBUIBIMH-3epTTey JKYMBICBHIHBIH HailbIHIBIK Ke3eHi. FhuibiMu
aKIaparThl i37Iey, )KUHAY JKoHE eH/eY. FhUIbIMH >KYMBICTapIbIH HOTHXKENIEPIH peciMaey. SUATKepIIiK
MEHIIIK 00BEKTIIEPiH KOpFay.

Opranu3anusi HAy4HO-HCCIIEHOBATENbCKOM paboThl. MeTomoJoruss M METOAUMKa HAy4HOIO

HAYYHBIX . HK/KK/KC -
- HCCIIEIOBAHMSI. I-UIayKa U HAy4YHOE HCCJEJOBaHMUE. HOHFOT?BHTeHbeIH 9Talm  Hay4HO- 123514 4
Fundamentals of nccienoBaTensckor paboTel. [lomck, cbop m obpaborka HaywHoil mHpopmammu. OdopmieHue

o pe3yJIbTaTOB HAY4YHBIX paboT. 3amuTa 00bEKTOB HHTEIUIEKTYJIbHON COOCTBEHHOCTH.
scientific research - A .
Organization of research work. Methodology and methodology of scientific research. Science and
scientific research. Preparatory stage of research work. Search, collection and processing of scientific
information. Registration of the results of scientific works. Protection of intellectual property objects.
KapXbUIBIK CcayaTTBUIBIKTBIH MIHAETTEpI, aKia ecen aibIppicyiap MeH Tenemaep, Keke Kapikbl,
KapKblIbIK CaJIbIK JKOHE CaJbIK cairy, OAHKTIK KbI3METTEp, CAaKTaHABIPY, Kap>Kbl HAPBIKTAPHI, )KEKE KACIKEPITiK,
€ayaTThUIBIK OaHKPOTTHIK, KEKE KAPIKBUIBIK KAYIICi3/IiK.
Herizaepi /OcHOBBI 3adauu gurarcosou epamomuocmu, OeHbeu pacuemvl U NIAMENHCU, JTUYHble QUHAHCHI, HATO2U U HK/KK/KC —
JunaHCOBOIT HAn102000/10%CeHUe, OAHKOBCKUE YCIyeUu, CMmpaxosauue, (QUHAHCO8ble PbIHKU, UHOUBUOYALIbHOE 39101117 2,3
rpamotHocT/Funda | npeonpunumamenscmeo, GAHKPOMCMe0, MUUHASL PUHAHCOBASL HE30NACHOCTb. e
mentals of Financial | Financial literacy tasks, money calculations and payments, personal finance, taxes and taxation,
Literacy banking services, insurance, financial markets, individual entrepreneurship, bankruptcy, personal
financial security.
[Ton OimiM amympiIapAa SKOJMOTHSUIBIK KAyilCi3MiK Herizfepi, TYpPaKThl TaOWFaT IMalifalaHy >KoHE
KOpILIaFaH OpTaMeH yiieciMai ajam eMipi Typajbl >KYHelli TYCIHIK KaJbIITAaCTBIPY, SKOJIOTHSUIBIK
Olillay MEH MOJICHMETTIH JaMybIHA BIKIAJ €Ty MaKCaTbIHIA 3€pAcIICHE/l, ICHCAYIbIK IeH aI-ayKar,
Taza cy, SKOJOTHSUIBIK Ta3a Cy CHSKTBI TYPAKThl AaMYJbIH HEri3ri MakcaTTapblH 3epJeiiey apKbLIbl
TYPaKTHl JaMy Typajbl SKOJIOTHSUIBIK XXKayalThl OWjlay MEH OLTIMIi KaJBIITacThIpyra OaFbITTalFaH
IKOJIOTHUS JKIHE SHEPTrUsl, TYPaKThl Kajajap, JXayanTbl TYThIHY, KIMMaTThIH €3repyiMEeH KYpecy >KoHE KYpJIBIK
TipuiTik Kayincizairi | skoxyiienepin cakray.
/IxoJorust u JucnuruivHa u3ydaercst ¢ Hesblo (POPMHPOBAHMS y OOyYarOLIIMXCsS CUCTEMHOIO IPEACTaBICHUS 00 HK/KK/KC —
0e30macHOCTh OCHOBAX JKOJIOTHUYECKOW 0E30MaCHOCTH, YCTOWYHMBOM HPUPOIOIOIH30BAHUH M KU3HEACATCILHOCTH 210.13.18.23 2,3
JKU3HUEATEJbHOCTH/ | YeloBeka B TapMOHHM C OKpYXaromied cpemoi, CHOCOOCTBYET pPa3BUTHIO HSKOJIOTHYECKOTO e
Ecology MBILJICHUS] ¥ KYJIbTYpBI, HaIIpaBJieHa Ha (POPMUPOBAHUE SKOJOTMUYECKH OTBETCTBEHHOT'O MBIIIJICHUS

and life safety

7 3HaHUHA 00 YCTOWYMBOM Da3BUTHM Uepe3 HM3YUCHHE KIFOUEBBIX IEleld YCTOHYHMBOTO DPa3BHUTHS,
TaKUX KaK 3J1I0pOBbC U 6J1ar0r[0nyqne, YucTas BOAA, 3KOJOTHYHAas SHEprus, YCTOﬁQHBbIG ropoaa,
OTBETCTBEHHOE MOTpebiieHue, 60prda ¢ M3BMEHEHNEM KIIMMaTa U COXPAaHEHHE SKOCHCTEM CYIITH.

The discipline is studied in order to form students' systematic understanding of the fundamentals of
environmental safety, sustainable use of natural resources and human activity in harmony with the
environment, contributing to development of ecological thinking and culture, aimed at formation of




environmentally responsible thinking and knowledge about sustainable development through the key
sustainable development goals study, such as health and well-being, clean water, environmentally
friendly energy, sustainable cities, responsible consumption, combating climate change and
preserving terrestrial ecosystems.

Bazaawik monaep ki / Huxi 6azoseix aucuunimn / Cycle of basic disciplines
Tannay komnonenti / Komnonent no Beigopy / Component of choice

DJIEKTP IHepreTuxa/

"DJeKTp SHEepPreTHKachl" IMoHI 3JIEKTP SHEPTHACHIH OHIIpY, Oepy jKOHE TapaTy Heri3/iepiH TYpaKThl
JKOHE Kayillci3 DJHEprusiMeH KaMmMTaMachl3 eTyre 3epzelieyre OaFbITTalFaH. OJHepreTUKaIarsl
TEXHOJIOTHSUIApFa, DHEPTHs THIMIUIT, SKOJOTHSUIBIK KayilCi3[iK MacelieliepiHe JXOHE OPHBIKTHI
JaMy KaruJaTTapblHa COHKeC KeleTiH HHHOBALMsIapFa epeKIle Ha3ap ayaapbliIajsbl.

Hucyuniuna «Snexmposnepeemuxay HANpaeieHa HA usyyenue OCHO8 NPOU3BOO0CMEd, nepeoadu u
pacnpeoenenus dIeKMPUYeckol dHepeuu K YCMOWYUgoOMy u 0e30NACHOMY IHeP2emuiecKoMy

HK/KK/KC —
DJIeKTpoIHepreTuKa / | obecneuenuro. Ocoboe  HUMaHUe YOeldemcs  MeXHONO2UAM 8  OHepeemuKe, BONPOCAM 18.35.46.49 51 8
Electroenergetics 9HEP20IPhexmusHOCmY, IKONOSUUECKOU Oe30NACHOCMU U  UHHOBAYUSIM, COOMBEMCMEYIOUWUM T
npunyunam yCWlOﬁHu@OZO paseumusi.
The discipline "Electric Power Engineering” is aimed at studying the fundamentals of production,
transmission and distribution of electric energy for sustainable and safe energy supply. Particular
attention is paid to energy technologies, energy efficiency issues, environmental safety and
innovations that meet the principles of sustainable development.
Onemaik DJEKTp SHEPreTUKAchl cajlachIHAAFbl 3aHHAMAJBIK aKTilep. OHEpKaCiNTiK eHAipicTi,
3MATKEPNIK KBI3MET TIEH TYPMBICTBI OJIEKTPICHAIpY. DJEKTp OJHEPTreTHKACBIHBIH  QJIEMJIK
SKOHOMUKaJAFel peuni. EpkiH HapbIK >KarJalbIHAAFbl JEKTPJICHAIpY MiHneTTepi. TeXHOJIOTUsUIBIK
MIPOIECTep e IACKTP DHEPTHACH MEH AIICKTPOTEXHOJOTHSUIAPAbl MalJanany OaFbITTaphl. DHEPTus
P YHeML[eyZ[iH QJ'ICMZ[iK CasACAThbIH JKY3€Irc achIpydarbl SHGKTI)I/I(i)I/IKaHI/IHHLIH peﬂi.
JAyHue:xysinik L
sneprerukal 3axonodamenvHvie akmvl 8 00AACU  MUPOBOU OIEKIMPOIHEPSEIMUKI. Dnexmpugpurayus
Muposast NPOMBIULTEHHO2O npoweoacmiza, unmennekmyanbHou  deamenvHocmu — u  6wima.  Ponw HK/KK/KC - 8
sneprernka/ World INEKMPOIHEP2EMUKU 8 MUPOBOU dKOHOMuUKe. 3adauu snekmpudurayuu 6 yenosusx 800001020 18,35,46,49,51
energy POIHKA. HanpasﬂeHu;z UCNOIb306AHUU DTIEKMPOIHepeUU U 3ﬂelfmp0m€XHOﬂ02uu 68 MEeXHOoJI02Uu4YecCKux
npoyeccax. Ponv 3Jzei<mpuqbw<auuu 8 ocyujecmesleHUU Mupoeou noaumuKku 3H€p2066ep€DiC€Hu}l.
Legislation in the field of world electricity. Electrification of industrial production, intellectual
activity and everyday life. The role of electricity in the global economy. The tasks of electrification
in a free market. Directions for the use of electricity and electrical technologies in technological
processes. The role of electrification in the implementation of the global energy conservation policy.
Ilon CTyI[eHTTepﬂiH MOACIBALY 6amapnaMam,IK KYpajlaapblH KOJAaHa OTBIPLIIL, 3JICKTP CXeMaJlapblH
Jnextp Tisbexrepinin )kobanay, TasAy KOHE OHTAMIAHABIPY cayachina KoCiOM KY3BIPETTUTIKTEPiH KaJIBIITACTHIPYFa
KOMlIl)lOTep.]IiK 6aFI)ITTa‘J"IF?IH. bimim ajlymbuIap 3JICKTP Tl36€KTCp1H ecenTey. )KASHG ZlI/IaFHOCT.I/IKa.J'Iay SHICT?pIH
mMonenney / 3ep)2[e.HeI/I)Il,.3H?KTp0TeX.HI/IKa JKOHE DHEpreTHKa E:anacsmua Kayl1IIC13, dJHEPrus TI/.IlM}Z[I JKOHE CEHIM]IL
KommbioTepHoe Eemle[epm o3ipIey YIIiH OaraapiiaMmanapIsl nam{ane(l)ﬂy JarABLIIAPBIH MEHTEpE]. ) HK/KK/KC — L
MOJIeIHpOBaH e ucyuniuHa HanpaejieHa Ha d)OpmupoeaHue Yy cmyoenmoes npod)eccuouaﬂbnblx Komnemenyuu 6 2,15,25’29’35 '

JJIEKTPUYECKHX cxem/
Computer modeling
of electrical circuits

obnacmu NPOeKMupoSarus, AHAIU3A U ONMUMUSAYUU DIEKMPUYECKUX CXeM C UCTONb308aHUeM
NpoCPamMmHblx — cpeocmg  moldenupoganus. ObOyuyarowuecs uzyuaiom mMemoovl pacyéma u
OUASHOCIMUKY  DNEKMPUHECKUX Yenell, Npuodpemaiom HAGbIKU UCNONb308AHUA NPOSPAMM  ONA
paspabomku  0E30RACHbIX,  IHEP2OIPPEeKMUSHbIX U HAOENCHBIX — peuleHull 6  obaacmu
INeKMPOMEXHUKU U IHEP2EUKIL.




The course is aimed at developing students' professional competencies in the field of design, analysis
and optimization of electrical circuits using modeling software. Students study methods of
calculating and diagnosing electrical circuits, acquire skills in using programs to develop safe,
energy-efficient and reliable solutions in the field of electrical engineering and power engineering.

JHepreTuka
MoceJieJiepiH Lenyre
JKacaH/Ibl
HHTEJIEKTTI KOJIaHy
/ lpumenenue
HCKYCCTBEHHOT' 0

XKacanmpl HHTEIUIEKTKE Kipicrme. OHepreTukaga jKacaHObl HHTEIUISKTTI KonmaHy. JKacaHnpl
WHTEJUIEKTT] KOJIIaHAa OTBIPBI, SHEPreTUKAIBIK MPOLECTEPl MOJCNIBACY JKOHE MOJENIbICY.
JKaHapTUIaTBIH SHEPTUs KO3AEPiH OHTAWIAHABIPY VINIH JKacaHAbl WHTEIUIEKTTI KOJNAaHy. DIEKTP
SHEPreTUKANIBIK KYHEIep/IiH Heprusl THIMIUIIiH apTThIPy YIIIH jKacaH/bl MHTEIUICKTTI Maiianany.
OHepreTUKAaBIK KYHenepaiH Kayilci3airiH KaMTaMachl3 €Ty YIIiH KacaHAbl MHTEIJICKTTI KONJaHy.
OHepreTuKaza >kacaH/Abl HHTEIUICKTTI KOJJaHy IbIH STHKAIBIK Macelesiepi. DHepreTHKa CeKTOPhIHIA
KacaHbl MHTCIUICKT TCXHOJIOTUJIAPBIH JaMbITY IIECPCIECKTHUBAJIAPHI.

BBeneHue B MCKyCCTBEHHBIH MHTEILIEKT. [IpuMeHeHHe MCKYCCTBEHHOTO HHTEIUICKTA B SHEPreTHKE.
MOZ[eﬂl/IpOBaHI/IC U CUMYJAOUA OHEPIreTUYCCKUX IMPOLECCOB C HCIIOJb30BAHMEM HCKYCCTBEHHOI'O
UHTEIUIeKTa.  [IpuMEHeHHWe  HMCKYCCTBEHHOTO  MHTEIUIEKTa  JUIi  ONTUMH3AIHMH  paboThI

HK/KK/KC —

HHTEIJIEKTA K BO300OHOBIISIEMBIX HCTOYHHUKOB OHEPIrum. Wcnons3oBanue HUCKYCCTBCHHOI'O HMHTCJUICKTA I 15.17.19.26.45 1,7
peleHuIo 3a1a4 MOBBIIICHUST JHEProd(h(GEKTUBHOCTH PabOTBI  JICKTPOIHEPIETUUECKUX CHUCTeM. IIpuMeHeHune e
3HepreTm<n/ HUCKYCCTBEHHOI'O MHTCJUICKTA IJISL obecreueHnss 0€30MaCHOCTH OHEPICTUYCCKUX CUCTEM. DTHYECKHe
Application of BOIIPOCHI TPUMEHEHHs] HMCKYCCTBEHHOTO WHTEJIGKTa B HHepreTuke. IlepcrieKTHBBI Pa3BUTHS
artificial intelligence | TexHomOrHii KCKYCCTBEHHOTO MHTEJUICKTA B SHEPTETUIECKOM CEKTOPE.
to solving energy An introduction to artificial intelligence. The use of artificial intelligence in the energy sector.
problems Modeling and simulation of energy processes using artificial intelligence. The use of artificial
intelligence to optimize the operation of renewable energy sources. The use of artificial intelligence
to improve the energy efficiency of electric power systems. The use of artificial intelligence to ensure
the safety of energy systems. Ethical issues of the use of artificial intelligence in the energy sector.
Prospects for the development of artificial intelligence technologies in the energy sector.
JKaHapThUIaThlH SHEPTUSHBIH HETI3Ti JKyHenepiH MaijanaHy TEXHOJOTHSCHI CalachlHAAFbl OLTIMII
TeXHO.HOFI/Iﬂ, KaJIBIITACThIPY, COHBIMCH KaTap OJapAbl CCCITCY KIHC MOIACIIBACY. 3Hepr1/1$[ KOHC KIIMMATThI
ecenreyJiep, kopray. KyH coyneci. KoHuentpauusuian6aran KyH blly 3Heprusichl. llloFbipiianraH KyH KbUTy
JKaHAPTBLIATBIH sHeprusace ¢ortoanekTpiik. XKem sueprusicel. Cy sHeprusicel. ['eotepmus. brnomaccanbl KOIIaHy.
JHeprus Ke3JepiH Cyreri eHzipici, OTBIH )kacyIIanapbl )oHe MeTaHu3anus. TaObICTBUIBIK ecenTeyiep. Mozaenbaey.
Moz[e.nbz[ey/ cl)opmupoeayue 3HaHUL 6 obnacmu MexXHON02UU UCHONb306AHUS OCHOBHBIX 60300HOBISAEMbIX
TeXHOﬂOFI/Iﬂ, IHepeemudYeCcKUx cucmem, a makxkoice ux pacdemsl u ModeﬂupoeaHue. 3Hep2w1 u awjuma Kiumama.
pacuersl, Conneunoe uznyuenue. Hexonyenmpuposannas conneunas mennogas suepeus. Konyenmpuposannas HK/KK/KC — 17
MOJICJIMPOBAHHE conneunas mennogas dHepeus Domogonemauxa. DHepeus eempa. Ouepaus 600wl I eomepmusi. 2,5,25,26,43 '
B0300HOBJISIEMbIX Hcnonvzoseanue buomaccol. HpOlB@O@C!’)’l@O 6000p00a, monJjiu6Hsble JJ1eMeHmbvbl U MemaHu3ayusl.
HCTOYHHUKOB 3Hepruu/ | Pacuemsi penmadensnocmu. Moodenuposarue.
Technology, Formation of knowledge in the field of technology for using the main renewable energy systems, as
calculations, modeling | well as their calculations and modeling. Energy and climate protection. Solar radiation.
of renewable energy | Unconcentrated solar thermal energy. Concentrated solar thermal energy Photovoltaic. Wind energy.
sources Energy of water. Geothermy. The use of biomass. Hydrogen production, fuel cells and
methanization. Profitability calculations. Modeling.
JaekTp cyiadanapabl | Kipicne. Dnekrp cynbamapelHaarbl mapTThl IpaduKanbelk OedHenep. DIeKTp cysiOasapbIHaFbl HK/KK/KC —
OKY TeXHHUKAachl/ MIAPTTHl OPINTIK-CaHABIK Oenrinep. [lpuHUMNTIK 2nekTp cynbanapel. Kocbuly xoHE KOCBUTY 5 32 35.40.44 1,6

TexHUKA YTEHHUS

cyinbanapsl. DNeKTp KOHABIPFBIIAPHI MEH BJIEKTpP >KaOJBIKTAPBIHBIH OpHAJIACY chI30ayapbl. DIEKTp




IEKTPUYECKHUX cxem/
Reading technique
electrical circuits

TEXHUKAJIBIK ChI30amap.

Beeoenue. Ycnosuvie epaguueckue uzobpadxicenus 8 d1eKmpudeckux cxemax. Ycuoguvie 6yK6eHHO-
Llu¢p06bl€ 0bo3nauenus 6 INIEKMPUUECKUX CXeMAax. Hpuﬁuunuaﬂbﬂbze dJleKmpu4decKue cxemol. Cxemol
coeouHeHull u NOOKIIOYEHUS. '{epmeofcu PAacnoiodicerusl INEeKmMpOoyCmaHO80K u
INEKMPO0OOPYO08aHUSA. DNeKMPOMEXHUUECKUE YePIENCU.

Introduction Conditional graphic images in electrical circuits. Conventional alphanumeric
designations in electrical circuits. Schematic diagrams. Schemes of connections and connections.
Drawings of the location of electrical installations and electrical equipment. Electrical drawings.

CxemoTexHuka/
CxeMOTeXHHKA/
Circuitry

ONEeKTPOHIBI-eCENTEy KYHENepiHiH 3JIeMEHTTEepiH, TOpamTapsl MEH KYPBUFBIIAPBIH KYPYABIH
CXEMOTEXHUKAJBIK TOCUIIEpi JKOHE OJNIAPIBIH JKYMBIC ICTEy MNPHHOUOTEP, COHOal-aK opTYpii
UUQPIBIK JKOHE aHAJIOTTHI ANEKTPOHIBIK KYPBUIFBUIAPIBI JK0Oaay; LU(PIBIK KYPBUIFbUIAPABIH
0a3aJbIK JIOTUKAIBIK SJEMEHTTEPIHIH CXEMOTEXHHKACH; KOMOWHAIMSUIBIK JKOHE IOWEKTi THITI
UUQPIBIK KYPBUIFBUIAPBIH KYPBUIBICHI MEH JKYMBIC iCT€y NPHHLUIITEP]; XKapThlUlai ©TKI3rilTi ecTe
CaxTay KYPBUIFbUIAPBIHBIH YHBIMIACTHIPY TOCLIAEP] KOHE HKYMBIC iCTEY epeKIIeTIKTepi.
Cxemomexnuueckue cnocodbl NOCMpOeHUs. NeMeHmos, Y3108 u ycmpotcme IBM u npunyunvt ux
pa60mbl, a makoice npoekmupoeaHue pasjiudnvblx m@pogblx U AaHalocoevlx INEeKMPOHHbLX
YCmpoucme; CXeMOMeXHUKA OA308bIX NOUYECKUX INEMEHMO8 YUPPOosbix YCMpPOUCmeE; NPUHYUNb
nocmpoerust u pa60mbz uugbpoebzx yCWlpOZZCWlG KOM6MHCIL{LIOHH020 U NOC1e008AMeNbHO20 munos,
cnocoowl opeanuzayuu u ocobennocmu d)yHKquHupOBaHu}l nOﬂynp0600HuK08blx 3anoOMuHarowyux
YCmpoucma.

Circuit engineering methods for constructing computer elements, assemblies and devices and
principles of their operation, as well as designing various digital and analog electronic devices;
circuitry of the basic logic elements of digital devices; principles of construction and operation of
combinational and sequential digital devices; Organization methods and operation features of
semiconductor memory devices.

HK/KK/KC —
2,15,29,35,49

DJIeKTPpOMeXaHUKA
JKOHE IJIEKTP
JKa0ABIKTapHI /
JJleKTPOMeXaHUKA U
IJIEKTPOTEXHYECKOe
oGopynoBanue /
Electromechanics and
electrical equipment

DekTpoMexaHHKa MEH JIIEKTPOMEXaHUKAIBIK jKa0bIKTapIbIH JaMy HEri3/iepi MEeH TeHACHIIUSIIAPHI
OoiipIHIIA OLTIM amy. DIEKTp OKmIayinay TeXHUKachl. Kabempaik TeXHuKa. DIEeKTPOTePMUSIIBIK JKOHE
WHAYKUUSUTBIK KBI3ABIPY. JJCKTP JOFACHIH JKbUIBITY. MeTtanmapapl OHICYAIH SIeKTPOXUMHUSIIBIK
JKOHE DIIEKTPO(PH3UKANBIK omicTepi. Metanmapasl eHACYAIH COHFBI omicTepi. JKapblK TEXHHUKACHI.
XKapsoik acnanrapbl. JKapbIKTaHABIPY JKeNiiepi. DIEKTP JKETEriHIe OpeKeT €TETIH COTTep. DJIEKTp
JKETETiHIH KOOPAWHATTAPBIH PETTEY. DIEKTPOMEXaHUKAIBIK KYHEIepAiH SHEPreTHKACHI.
Ilpuobpemenue 3nanuti no OCHOBAM U  MEHOCHYUAM  PA3GUMUS  DAEKMPOMEXAHUKU U
INEKMPOMEXAHUYECKO20 000pYOo6anus. Diekmpousonsyuonnas mexuuxa. Kabenvnas mexnuxa.
Dnexmpomepmuveckuti u UHOYKYUOHBLIL HaAcpes. IneKmpody2oeoll Hazpes. DieKmpoxumuieckue u
anekmpogusuueckue cnocobvl o6pabomru memanios. Hoeetiwue cnocobvl obpabomxu memannos.
Ceemomexnuka. Cgemogvle npubopvl. Oceemumenvhvie cemu. Momenmsl Oelicmgyowue 6
INeKmponpugooe. Peecynuposanue KoOpouHam aeKmponpugooe. Onepeemuxa
INEKMPOMEXAHUUECKUX CUCTHEM.

Acquisition of knowledge on the basics and development trends of electromechanics and
electromechanical equipment. Electrical insulation technology. Cable technology. Electrothermal and
induction heating. Electric arc heating. Electrochemical and electrophysical methods of metal
processing. The latest metal processing methods. Lighting engineering. Lighting devices. Lighting
networks. Moments in the electric drive. Regulation of coordinates of the electric drive. Power
engineering of electromechanical systems.

HK/KK/KC —
26,30,31,40,48

6,8




OMX Typasbl KaImbl MAJIIMETTEDP. DICKTPOMEXaHUKANBIK XKYHeIep, arperarrap, MOIYyJIbAep JKOHE
KYPBUIFBIIAp. DJIEKTPOMEXaHWKAIBIK TypieHaiprimrep. OMC OackapyAblH allbIK OKyHemnepi.
Perrenerin anextp kereri. OMC osHeprusi arbIHBIH Oackapy (MOMEHTI, >KbUIIAMIBIFBI JKOHE

DJIeKTPOMEXaAHUKAJIBIK . o
. MEXaHU3MHIH )KYMBIC OPTaHBIHBIH JKaF JaibI).
Kyienep/ .
Obwue ceedenuss 06 IMC. Dnexmpomexanuueckue cucmemvl, azpeeamvl, MOOYIU U YCMPOUCMEA.
DJIeKTPOMeXaHUYeCKH HK/KK/KC —
9 e cnerembl/ Onexmpomexanuueckue — npeobpaszoeamenu.  Pazomxnymuvie — cucmemwvr  ynpaenenus — OMC. 26.30 31.40 48 6,8
Electromechanical Pezynupyemuiii anexmponpugoo. Ynpasenenue nomoxom snepeuu 8 IMC (momenmom, ckopocmuvio u T
svstemns nonodCceHUeM paboueco Opeana MexaHusma).
y General information about EMC. Electromechanical systems, aggregates, modules and devices.
Electromechanical converters. Open EMC control systems. Adjustable electric drive. Management of
the energy flow in the EMC (moment, speed and position of the working body of the mechanism).
OnexTp xem xoHe kyiie. KOHCTpYKTHBTI aTKapy, YITUIep, mapaMmeTpiiep JKOHE JJIEKTP JKEeNiCiHIH
JJIEMEHTTEPIHE CHUIaTaMa. OPTYPJIl YIJISCIMIII KT KEIUIePiHiH anaTTaH KeHiHTl pexKiMi. DISKTP
SHEPTeTUKANBIK KYHe KyaThIHBIH OallaHCHICHL. DJEKTP HEPTeTHKAIIBIK JKYie JKULIIr XKoHe KepHeYi
perrey. KyaT 1mbrbIHIapbIHBIH ecen-Kucadbl xkoHe DDC.3JeMeHTIHIeT! JIeKp SHEepPrus kKoHe KyaT
IIBIFBIHBIH ece0i. CxemamapablH KeCKiH YHIeCIMIEpiHiH TaHIAybl KOHE JJIEKTP JKETIiCiHIH HETi3ri
rapameTpIepi.
. . Obwue ceedenus 06 nekmpuyeckux cemsx u cucmemax. Koncmpyxmuenoe ucnonnenue, mooenu,
DJIeKTPJIiK AxKeJtijiep .
MeH syiienep / napamempvl U XApaKmepucmuKky 31eMeHmo8 IeKmpudeckux cemeil. Pacuem ycmaHo8UuSuUXCs
HOPMATbHBIX U NOCIEABAPULIHBIX PENCUMOB DJIeKMPULECKUX Cemell paziuyuHol KOHQuUeypayuu.
10 JJICKTpUIECKHE CeTH Ealf)laHCbl MowHOCmel 3p9/ze;<m 53H€ eemuqecmﬁp cucmeme. Pez ]lllx)l 06aHue Hanm i?ofc)e}zuz u HIVKR/KC 9,10
u cHeTeMb / "“ POSHED - Leeynip P 22,26,33,35,43 '
. yacmomol 6 dIeKmpoIHepeemuieckol cucmeme. Pacuem nomepv mowpocmu u d1eKmposnepeuu 6
Electric networks and .
Svstems anemenmax DOC. TexHuxo-3KOHOMUYECKUE OCHOBbI NPOEKMUPOBAHUA SNeKMPUYecKux cemei. Boioop
Y KOHGhu2ypayuii cxem u OCHOGHbBIX NAPAMEMPO8 INEKMPULECKUX Cemell.
General information about electrical networks and systems. Design, models, parameters and
characteristics of the elements of electrical networks. Calculation of the established normal and post-
accident modes of electric networks of various configurations. Power balances in the electric power
system. Regulation of voltage and frequency in the electric power system. Calculation of power and
electricity losses in elements of EPS. Technical and economic fundamentals of designing electrical
networks. The choice of circuit configurations and the main parameters of electrical networks.
Kazaxcran PecryOnmkachIHBIH SHEPTeTUKTEPiHIH Ka3ipri karanaiel. Kaszakcran PecmyOmmkachiHBIH
SHEPreTUKAIBIK ~ OaFjapiamachl. TeXHHKanblK CHIIaTaManap JKOHE HETi3Ari  YIKeH apa
KalIbIKTBIKTaApFra OJJICKTP OHEPIUACHl TAIChIPYyJaphbl. SHCKTpHiK TapaTy »XOHC OHBIH XOFapbljiaybl
TypaKThl KIHe . . . . L . .
AlHLIMAIn Tokmen | TOCUEDI ONeKTpiiK Taparyiapra HEri3ri KOHCTPYKTHBTI MiHAeT. Ote Ounik kepHeynid. JIOIInen
SHepIus Geny / Tyrac OuWik KepHeyi. KyaTTBUIBIK JKOFaNTyJapbl J>KOHE JKEJiJC OSHEPTHsHBIH TYPaKThl TOK
P Py TalChIPyNapbIHBIH, NpUHOMMIIT cxema BH. Bip ¢asansl Kemipiik TypreHAIprim Ty3eTKIMIiHIH
Iepenaua sneprun .
JKYMBICHI )KOHE HHBEPTOPHOM PEXIM. HK/KK/KC -
11 MOCTOSTHHBIM U 9,10
Cospemennoe cocmosanue sHepeemuku Pecnyonuxu Kasaxcman. Ouepeemuueckas npozpamma 29,35,36,41,43

nepeMeHHbIM TOKOM/

Direct and alternating
current power
transmission

Pecnybnuku Kasaxcman. Texuuueckue Xapakmepucmuku U OCHO8bl nepeoayu 31eKmpodIHepeuu Ha
bonvwue paccmosnus. Pacuem u oyenxa nopmanvHuix u 0cobwix pexcumos BJI evicoxkozo
Hanpsxcenus. Ilponyckuas cnocobHocme snekmponepedad u cnocobwl ee nogviuieHus. OCHOGHble
KOHCMPYKMUGHbIE peulenus 8 deKmponepeoaiax ceepxgbicokoco Hanpsaxcenus. Komnaxmuvie JIDIT
8bicoko2o Hanpsicenus. Tlomepu mowmnocmu u snepeuu 8 aunusx BH. Ipunyunuanvusie cxemol
nepeday  nocmosinnozo _moka. Paboma  oodwoghaznoco  mocmogozo  npeobpazoeamens 8




BbINPAMUMENIBHOM U UHEEPMOPHOM pedrcumax.

The current state of the energy of the Republic of Kazakhstan. Energy Program of the Republic of
Kazakhstan. Technical characteristics and the basis of the transmission of electricity over long
distances. Calculation and evaluation of normal and special modes of high voltage overhead lines.
Power transmission capacity and ways to increase it. The main design solutions in the power
transmission of extra high voltage. Compact high voltage transmission lines. Power and energy
losses in HV lines. Schematic diagrams of direct current gears. Work single-phase bridge converter
in rectifier and inverter modes.

AKBLIBI KeTiepai

TuimMainikTi, CEHIMIIMIKTI, SJKOHOMUKAJIBIK IMaiilaHBl, COHOAH-aK SJIEKTP PHEPTHSACHIH OHIIpYy MEH
OeNy/IiH TYPaKTBUIBIFEIH aBTOMATTHl TYPJAE apTTBIpPyFa MYMKIHAIK OepeTiH 3Heprus eHIIpy KOHE
SHEPrusl TYThIHY Typajibl aKlapaTThl )KUHAY YIIIH aKMapaTThIK )KOHE KOMMYHHKALHUSUIBIK JKEIiIep
MEH TEXHOJIOTHsUIApABI IaiilajaHaThIH DJIEKTPMEH KaOIbIKTayAbIH KaHFBIPTHUIFaH XKeiIepi.

3JIeKTPMeH Mooepnusuposannvie cemu 31eKMPOCHAOICEHUS, KOMOPbIE UCNOAL3YIOM UHDOPMAYUOHHbIE U
12 JKa0ABIKTAY / YMHBIE | KOMMYHUKAYUOHHbIE cemu U mexHoao2uu 01 coOopa uHgopmayuu o0 3Hepeonpoussoocmee u HK/KK/KC — 58
ceTH 9HepeonompebieHul, No360IWeEN AGMOMAMUYECKU NOGLIUAMb IPHEeKMUSHOCMb, HAOENCHOCTD, 21,27,38,43,52 '
JIEKTPOCHAOKEHUSI / | 9KOHOMUYECKYIO  6bl20dY, @ MaKdice YCMOUYUBOCMb  NPOU3BOOCMEA U  pachpeoeneHus
Smart power grids INEKMPOIHEP2ULL.
Modernized power grids that use information and communication networks and technologies to
collect information about energy production and consumption, which automatically improves
efficiency, reliability, economic benefit, and the sustainability of power generation and distribution.
Cramca MeH KoCaTKbi ONeKTp CTaHUMsUIaphl MEH KOCAIKBI  CTAHIMSANAP  TYPAIBI  HKAIITbI MQHiMeTTep.. Omuey
cTancatapbIn TparchopMaTopiapel.  DIEKTp  OTKI3TIIITEpHIiH _ KOHCTpYKIMAJIAPBI,  NapameTpiiepi  koHe
smeKTpaiK Gotiri / cunarramaiapbl. JKorapbl JkoHe TeMeH KepHeyil ammaparrap. Kymrik TpanchopmaTopriap.
CuHXpOHIBI TeHEpaTOpIIap KOHE KOMIIEHCATOpIIap.
DJIeKTpU4YecKas
13 wacTh cTanmuii n Obwue cgedenus 06 3NEKMPOCMAHYUAX U ROOCMAanyusx. HzmepumenvHvle mpancgopmamopul. HK/KK/KC — 7.9
S — Koncmpykyuu, napamempul u Xapaxmepucmuxu 31eKmpuieckux nposooOHUKos. Annapamul 8blCOK020 5,33,35,43,46
Electrical part of U HU3KO20 HANPACEHUS. Cunogvle mpancgopmamopul. Cul.-lxpOHHble 2eHepamopbl U KOMNEHCAMOopbL.
stations and General information abo_ut_ power plar_1ts and substatlon_s. Measuring transformer_s. Designs,
substations parameters and characteristics of electrical conductors. High and low voltage devices. Power
transformers. Synchronous generators and compensators.
ONeKTp CTaHUUsUIaphl MEH KOCAJIKbl CTaHIMSUIAp Typallbl OKallbl MaJiMeTTep. Ommey
TpaHchopMaTopiaapel.  DNEKTP  OTKITINTepAiH  KOHCTPYKIMSUIAPHL,  MapaMeTpiepi  KoHE
Koacimopeinaapapin | cunarramanapbl. JKorapbl JkoHE TeMEH KepHeylli Kypwsuwbuiap. KyaT TpaHcdopmaropiapsl.
3JIEKTP Ka0ABIFbI / CuHHXPOH/IBI TeHEpaTOpIap MEH KOMIIEHCaTopIap.
14 JaexkTpoodopynoBan | Obwue ceedenus 00 daekmpocmanyuax u noocmaunyusx. Msmepumenvrvle mpanc@opmamopul. HK/KK/KC — 79
He npexnpusiTHii / Koncmpyryuu, napamempol u xapaxmepucmuku 21eKmpudeckux npo8ooHUK08. Annapamel 6blcOK020 24,33,35,46,48 '
Electrical equipment | u nusxozo nanpsicenus. Cunogvie mpancgopmamopul. CunXpoHible 2eHepamopbi U KOMHEHCAMOPbL.
of enterprises General information about power plants and substations. Measuring transformers. Designs,
parameters and characteristics of electrical conductors. High and low voltage devices. Power
transformers. Synchronous generators and compensators.
CaHJBIK KOCAIKBI Kymrik >kaOaplkTap MeH Kaiftanama oKyienepaiH mapamerpiepi MeH JKYMBIC PEeXUMiHIH
15 cTaHcaJjap / KagaranmaHybl. HakTel yakpIT peXXUMIiHAETi OapibIK TEXHOJOTHUIBIK IpouecTepai Oackapy. bapipik HK/KK/KC — 79
Hudposbie KYIITIK ammaparrap MeH KaiiTanama )XydenepaiH e3iH-e31 THarHocTukanay. bapibIK TeXHOIOTHSITBIK 27,30,35,43,48 '

noacranuuu / Digital

XKyHenep apachlHIArbl jAepekTepMeH ImdpablK anmacy. Kymrik xabaplkrap MeH KalTanama




substations

KyHenepiH )KYMBIC peKHMIH HHTEJUIEKTYasibl, OeiMeNnTreH dackapy.

Habniwooaemocmv napamempos u pesxcuma pabomvl cuino8020 060py008anus u MOPUUHBIX CUCTIEM.
YI’lpCIGJl}ZeMOCWlb 6ceMu  mexHojlocudecKumu npoyeccamu 6  pescume peailbHoco  6PEMEHU.
Camoouaznocmuxa 6cex CUlO8bIX Annapamos u 6mopuyHvlx cucmem. Llugposoi odmen OanHbIMU
Meafcay BCEMU MEXHOJIOCUHYEeCKUMU cucmemamul. HHmeﬂJleKmyaJleoe, adanmugHoe ynpaenenue
DeAHCUMOM pabombl CUI08020 060PYO0BAHUS U BIMOPUUHBIX CUCTEM.

Observability of parameters and mode of operation of power equipment and secondary systems.
Controllability of all technological processes in real time. Self-diagnosis of all power devices and
secondary systems. Digital data exchange between all technological systems. Intelligent, adaptive
control of the operating mode of power equipment and secondary systems.

Kymrix BackappuiMaiiThiH BeHTWIBIEpl Oap Ty3erkimrep. Bipdaszanbl BEeHTHIBII CXeMalap/blH >KYMBICHI.
TYpJieHaiprim Ymdazansr Ty3eTkim cymOamapel.  Ty3eTKimTepHiH CcyiIdamapelHAaFel KeWoip pexuMaepliH
Kypajaaapbi/ epekmenikrepi. Typaenniprimriy Koprausic Ti30ekTepi.
16 CujoBble Buinpamumenu ¢ wueynpasnaemvivu gewmunamu. Paboma o0HOpasHbIX 8eHMUNLHBIX  CXeM. HK/KK/KC — 17
npeoGpa3oBaTeibHble | Tpexgpasuvie cxemol gvinpsimierusi. OCOOEHHOCMU HEKOMOPBIX PENCUMOE 8 CXeMAX GbINPSIMUMEIElL. 14,30,37,43,47 '
ycTpoiicTBa / 3awyumusie yenu npeobpazosamens.
Power converter Rectifiers with uncontrolled valves. The operation of single-phase valve circuits. Three-phase
plants rectification schemes. Features of some modes in rectifier circuits. Converter protective circuits.
DJIEKTP IHEePrusichbl
TYpJeHTimTepiHin . . . . .
ana erkisrimmii/ Kymrrix xapteinaid eTkisrimr acnanrap. Junoarap, TpaHsucropiap, Tupucropiap. Kymrik skapTeuiait
TTOAVIIDOBO- OTKI3Tim [UOATap MEH THPHCTOPIAPABl Napaiuiens >KoHe moiekTi Oipiktipy. [lurmcrep,
yup CHMUCTOpJIIap, sKa0bIIaThIH TUpUCTOpIap. Kap Kemkini quonrapsl.
AHUKOBBIE
Cunosvie nonynposooHuxosvie npubopvl. Huoowvl, mpauzucmopsi, mupucmopul. llapariervnoe u HK/KK/KC —
17 npeodpa3oBaTeu 1,7
e TDHIECKOI nocnedosamenbHoe CoOeOUHeHUue CUI0BbIX NOLYNPOBOOHUKOBLIX OUO008 U MUpUCcmopos. JuHucmopoi, 15,30,37,43,52
P cumucmopul, 3anupaemvle mupucmopul. Jlagunnvie Ouobi.
Heprum/ . . ] . . .
) Power semiconductors. Diodes, transistors, thyristors. Parallel and serial connection of power
Semiconductor : - ; L . - .
semiconductor diodes and thyristors. Dinistors, triacs, lockable thyristors. Avalanche diodes.
converters of
electrical energy
Bip kpucTanapl MUKpoOmpoIeccopiap XoHE MHUKpPOKOHTpoiurepiep. MII kylenepiHiH THITIK
unTepdeiicrepi. OMOebam  Mukpomporeccopiap  koHe  MIT  kyiienepi.  CUrHaIABIK
MHUKpoIporieccopiap. TpaHcrmopTep kaHe Heiponpoleccopiiap. AKIapaTThIK-eJIey kKoHe 0acka
MukponpoueccopJibl p P ueccopmap. 1p pTep porpon pJiap. AKnap K y Kapy
MII xyiienepi.
K TeXHuKa/ Oo0HoKpucmanbHble MUKPONPOYECCOPbL U MUKpOKOHmpoanepul. Tunogvie unmepgeticor MI1 cucmem
MuxkponpoueccopHasi P ponpoyeccop P POIEPDL. P ’ HK/KK/KC —
18 TexXHHKa / YHueepca/leble MUKponpoyeccopbl u MIT cucmemanl. Cuenanvnwie MUKponpoyeccopbl. 217 30 37 43 1,7
. Tpancnviomepvr u Hetiponpoyeccopul. Hupopmayuonno-uzmepumenvivie u ynpasisiowue MIT e
Microprocessor p P ponp P P P Y
technique cucmembi.
Single chip microprocessors and microcontrollers. Typical interfaces of MP systems. Universal
microprocessors and MP systems. Signal microprocessors. Transporters and Nneuroprocessors.
Information-measuring and control MP systems.
Ludpiik Texnuka KommbloTepmeri  canmapael  YCBIHY — JKoHE — oapMeH  omepauusuiap.  JKanmbiianral
19 JK9HE MUKPO- MHKPOIIPOIIECCOPIIBIK KyHe. JKanmbuianraH MUKPOKOHTPOJUIEPAIH KYPBUIBIMABIK cXeMmachl. TeMeH HK/KK/KC — 17
O6aKbLIayabI 0acKapy/ | jKOHE JKOFaphl JICHTCHIII Tinaepae KonmaHOamsl Oarmapiamanapnasl skobamay. SCADA aknmapaTThIK- 2,17,30,37,53 '

Ludposas Texnuka u

Oackapy xyiecit 3eprrey. WinCC xyiieci, RECproTEC.




MHUKPOKOHTPOJLIEPbI
ynpasaenusi/ Digital
technology and
microcontroller control

IIpeocmasnenue uucen 6 IBM u onepayuu ¢ numu. OO60OWEHHAST MUKPONPOYECCOPHAsL CUCMEMA.
CmpyxkmypHas cxema 0600ujeHno20 Mukpoxonmponiepa. Ilpoexmuposanue NPuKiaoHbix RPOSPAMM
HA A3blKAX HU3K0O20 U 6blCOKO2O YPOBHA. H3ylteHue qubOpMaquHHO'yl/lpaGJl}UOu;eﬁ cucmemasl
SCADA. Cucmema WIN CC, RECproTEC.

Representation of numbers in computers and operations with them. Generalized microprocessor
system. Block diagram of a generalized microcontroller. Designing application programs in low and
high level languages. Study of the information and control system SCADA. WIN CC system,
RECproTEC.

CeHiMALTIKTIH Heri3ri TyciHikTepi MeH cunarramaiapsl. CeHIMIUTIKTIH OHTAMIBI IeHTeHiH aHBIKTAY
MIPUHIMITEP]. DIEKTP CTaHIMSIIAPBIH, JKEJIIepi MeH Xylelnepin jxobanay »oHe Mainanany Ke3iHue
OHBI KAMTAMAacChI3 €Ty YLIIH CEHIM/IUIIKTI ecenTey JKoHe TeXHUKAIBIK MISMIMIEpl TaHaay Herizaepi.
DJeKTp JHEpreTHKAJIbIK JKyHenepleri TeTeHLIe jKarainapiael tannpay. JKemenm Oackapyra JKoHe

DHepreTHKAIaFbI JKeJeld aybICThIpyFa KOWBUIATBIH TajanTap. ABapWsUIBIK OKaF[aiiapia aBapusUiapibl KOO
CceHimMiIiK Kome KOCTIapiapsl. DIEKTP CTAHIHUIAPbI MEH KOCAIKbI CTAHIMSIIAp/Ia CEHIMIUTIKTI KaJIbIITACTHIPY.
ABAPHSLIBIK OcHoguble nousmusi u xapaxmepucmuiku Haoedxchocmu. Ilpunyuner onpedeienus ONMUMATbLHO2O
saraaiinap/ yposHa HaoedxcHocmu. OCHO8bl pacuema HA0eICHOCMU U 8b100pa MeXHUYecKUx peuieHuti no ee
20 HapexxHocTs u obecneueHur0 Npu NPOEKMUPOBAHUU U IKCHIYAMAYUYU INSKMPUYECKUX CIMAHYUL, cemell U CUCTEM. HK/KK/KC — 15
aBapHiiHble CUTYAUUN | AHAIU3 ABAPULIHBIX CUMYayuil 8 3JleKmpodHepeemuyeckux cucmemax. Tpeboeanuss Kk onepamueHoMy 3, 26,33,38,51 '
B JHepreruxe / VIPABIEHUIO U ONePaAMUSHOMY nepektodenuro. Ilnansl rukeuoayuu asaputl 8 A8ApUIHLIX CUMYAYUSIX.
Reliabilit_y anq DopmuposaHue HA0eHCHOCMU HA NEKMPOCMAHYUSX U NOOCHAHYUSIX.
emergency situations | Basic concepts and characteristics of reliability. Principles for determining the optimal level of
in the energy sector reliability. Fundamentals of reliability calculation and selection of technical solutions to ensure it in
the design and operation of power plants, networks and systems. Analysis of emergency situations in
electric power systems. Requirements for operational control and operational switching. Plans for
liquidation of accidents in emergency situations. Formation of reliability at power plants and
substations.
CeHIMALTIKTIH HETI3ri cumaTTamanapbl. DIEKTP SHEPTeTHKAIBIK KYHEIepaiH CCHIMIUITIH aHBIKTay
dexTp omictepi. DJEKTp CTaHIMSIAPhl MEH KOCAIKBI CTaHIMSIIAPABIH CEHIMIUIIr. Oiektp Oepific
JHEPreTHKAJIBIK HKENIJIEPIHIH CeHIMAUIIL. ONeKTp 3HEepPreTUKablK >KYHelaep 2/IeMEHTTEpiHiH ICTEH HIbIFybIHAH
sKyiiesnepin cenimuimix | OONMATbIH 3amanel Oaranay. JKoGanay caTbiChHIA JKOHE NalifalaHy oKafJaiiiapblHja SHeprus
TeOPHSICHIHBIH KYHEepiHiH KYMBIC iCTey CeHIMALTIriH KaMTaMackl3 eTy.
Herizaepi/ OcHOBBI OcHnognvle Xapakmepucmuxu HAOeIHCHOCMIU. Memoowi onpedenenus HaoedcHocmu
21 TEOPUH HAXEKHOCTH | JJeKmpodHepeemudeckux cucmem. Haodedcnocms 2nekmpuyeckux cmauyuii U HOOCMAHYUI. HK/KK/KC — 15
3JIeKTPO- Haoesxcnocme  nunuii - snekmponepeoauu.  Oyenxka — yuepbog — om — OMKA3Ad — 3]eMEHMO08 3,26,33,38,53 '
IHEPreTUIECKUX anexmposnepeemudeckux cucmem. Obecneuerue HAOEHCHOCMU QYHKYUOHUPOBAHUSL IHEP2OCUCTIEM
cucrem/ Fundamentals | ua cmaouu npoexmuposanus u 6 ycnosusx sxcnayamayui.
of the theory of The main characteristics of reliability. Methods for determining the reliability of electric power
reliability of electric | systems. Reliability of power plants and substations. Reliability of power lines. Damage assessment
power systems from failure of elements of electric power systems. Ensuring the reliability of energy systems at the
design stage and in operating conditions.
Cananarpl IKOHOMHKA | 1o 5 LIKTEIK S9KOHOMHUKA XKaF AailbIHaFsl Kacimopbin. Kocimopsis pecyperapsl. KocinopsiH Kbi3MeTiHIH
“KoHE oHpICTY Herisri kepcerkimTepi. KocimOpbIHHBIH MAapKeTHHITIK Kbi3MeTi. KocimopsiHaapra KbI3METTI HK/KK/KC —
22 yilBIMaACTBIpY/ . . 15
x)ocmnapiay. KocimopsIHHBIH CHIPTKBI SKOHOMHUKAIBIK KBI3METI. 1,20,23,38,45

IKOHOMHUKA 0TPACJIH U
OpraHu3anus

IIpeonpusimue 6 yciosusx pulHouHOU dKOHOMUKY. Pecypcvl npednpusmus. Ocnognvle noxaszamenu




npou3BoJcTBA /
Industry economics
and organization of
production

desmenvHocmu npeonpusmus. Mapkemuneosas OJesmenvHocms npeonpusmus. Ilianuposanue
OdesimenbHOCmuU Ha npeonpusimusi. Buewnesxonomuueckas desmenbHOCMb RPeOnpUsImus.

Enterprise in a market economy. Enterprise resources. Key performance indicators of the enterprise.
Marketing activity of the enterprise. Planning activities for enterprises. Foreign economic activity of
the enterprise.

23

JHepreTuka
IKOHOMMKACHI/
9KOHOMHKA
snepreTuxu/ Energy
Economics

Enpin sHepreTHKanbiK mapyalbulbIFbl. DHEPrHsl HIapyallbUIbIFbl 00bEKTUIEpiHEe KYPAEi canbMaap.
JKympicTap KemeHiH jkocmapiay MeH YHBIMAACTHIPYABIH JKEIUTIK 9aicTepi. DHepreTHKANbIK OHIMHIH
©3IHIIK  KYHbl.  OHEprus  KOCINOPBIHIAPBIHBIH  Kajapiapbl.  OHeprusi  oObeKTUIepiHe
WHBECTHIMSIIAPABIH KapKBUIBIK-35KOHOMUKAIBIK THIMAITITiH Oaranay. benricizaik gakTopsiH ecenke
ary *oHe Toyekelai Oaranay. KocimopsIHHBIH Kap)KBUIBIK KaFaalbl MCH KapKbUIBIK TYPAKTHUIBIFBIH
CHITATTAMTBIH KOPCETKIIITEp KykHeci. DHEpreTHKANbIK OOBEKTLICPIl PEKOHCTPYKIUsUIayFa JKOHE
TEXHHUKAJBIK KalTa >KapaKTaHIBIPyFa WHBECTUIUIAPABIH SKOHOMHKAIBIK THIMIUITIH Oaranay.
DIeKTp SHepreTUKAChIHAAFbI pedopMa. DIIEKTP JKOHE JKbITY SHEPTUSICHIHBIH TapuTepi.
OHepreTuyeckoe XO3WCTBO CTpaHbl. KamWrtampHbIe BIIOKEHHS B OOBEKTHI HIHEProxo3siicTBa.
CereBbie MECTOAbI TJIaHUPOBAHU A u OopraHnu3anuu KOMILJIIEKCa pa60T. CebecTouMOCTh
SHEpPreTuuecKkoi mpoaykiuuu. Kampel sueprompemmpustuii. OneHka (GUHAHCOBO-3KOHOMHYECKOM
3(1)(1)GKTI/IBHOCTI/I I/IHBCCTI/IHI/IfI B 3HepFOO6L€KTLI. VYyer (I)aKTOpa HEOIPCACICHHOCTU U OLCHKA pHCKaA.
CucrteMa mokasareneil, XapakTepu3yrmux (HUHAHCOBOE COCTOSIHHE M (DHMHAHCOBYIO YCTOWYMBOCTH
npemnpusaTis. OIEHKa JKOHOMHUYECKOH AS(PQPEKTHBHOCTH WHBECTHUIMHA B PEKOHCTPYKIHIO U
TCXHUYCCKOC MEPEBOOPYIKCHUC SHEPICTUUCCKUX 00BEKTOB. Pe(l)OpMPIpOBaHI/Ie B DJICKTPO3HCPICTUKE.
Tapugsr Ha TEKTPHUECKYIO U TETIOBYIO SHEPTHIO.

Energy economy of the country. Capital investments in energy facilities. Network methods of
planning and organizing a set of works. Cost of energy products. Personnel of energy enterprises.
Assessment of the financial and economic efficiency of investments in energy facilities. Accounting
for uncertainty and risk assessment. The system of indicators characterizing the financial condition
and financial stability of the enterprise. Assessment of the economic efficiency of investments in the
reconstruction and technical re-equipment of energy facilities. Reform in the electric power industry.
Tariffs for electric and thermal energy.

HK/KK/KC —
1,20,23,38,45

1,5

24

DJIeKTp
IHEPreTHKACHIHIAFBI
eHOexTi Kopray /
Oxpana Tpyaa B
3JIeKTpoIHepreTuke /
Occupational safety
in the electric power
industry

Kazipri engipic >karmabiHIa €HOSKTI KOpFay Mocelenepi. AqaM — MalliHa — OHIIPICTIK opTa
Kyheci — eHOEKTI KOpFay CaJachlHAAFbl KOJAAQHBICTaFbl MEMJICKETTIK HOPMATHBTIK aKTiiep
Heri3iHAe amaMIpl KayilTi JXoHE 3USHIBI OHMIPICTIK (DakTOpmapIblH oCepiHEH TEXHHUKAJBIK,
KYKBIKTBIK, ¥ﬁblMI[aCTLIpanLIJ'ILIK JKOHE CaHUTAPJIbIK KOpFayJdbl KAMTAMAChI3 €Ty TYPFbIChIHAH aJaM.
Kannpikrapasl — 3aialichi3aHbIpyIblH ~ JKOJOTHSUIBIK — KAyilci3 JKOHE DJHEprus YHEMJICHTIiH
TCXHOJIOTUAJIAPBIH KAJIBIIITACTBIPY AbIH 0aceIM KarpaaTrrapsbl.

BOI’[pOCbl OXpAaxbvl mpyda 6 YCIo8UX COBPDEMEHHO2CO npou3eodcm6a. Cucmema uenosek—mauuna—
np0u360()cmeeHHa;z cpeda— YyenoeeKk ¢ no3uuuﬁ obecnevenus mQXHMLlQCKOﬁ, npaaoeoﬁ,
OPZGHMSCZUUOHHOﬁ u caHumapHozl 3awumvl deloeexka om 6030€liCmeUs. ONACHbIX U 6pedezx
NpOU3800CMBEHHBIX (PAKMOPO8 HA OCHOBe OUCMEYIOUWUX 20CYOAPCMBEHHBIX HOPMAMUBHBIX AKINO8 8
obracmu oxpanvl mpyoa. Ilpuopumemuvle npuHyUnbL GOPMUPOBAHUS FKOLOSUHECKU OE30NACHbIX U
aHepeochepecarowux mexnoa02ull 00e38pPedCUBAHUL OMX0008.

Occupational safety issues in modern production conditions. The human-machine-production
environment-human system from the standpoint of ensuring technical, legal, organizational and
sanitary protection of humans from the impact of hazardous and harmful production factors based on
current state regulations in the field of occupational safety. Priority principles for the formation of

HK/KK/KC —
5,11,18,39,45

2,3




environmentally safe and energy-saving waste disposal technologies.

25

DuekTp Kayincizairi/
DJIEKTP00e301MacHOCTD/
Electrical safety

EHOexTi KOpFaynplH YHBIMAACTBIPYIIBUIBIK Heriznepi, EHOEKTI KOpFayIblH 3PrOHOMHUKAIIBIK
acIieKTisiepi, OHIPICTIK CaHUTapus, HIEKTP KAayilCi3Airi, epr Kayimnci3miri, Tipmimk Kayincismiri
Heriznepi. TOK COFy Ke3iHEri aiFamikbl MEAUIUHAIBIK KOMEK JKOHE PEeaHUMAINMSIIBIK Iapanap.
KocimopsIHIaFs! 3MIEKTp KayilCi3miriHe KayarnTsl TYJIFaiap.

Opeanuzayuonnvie OCHOBbL  OXpaHbl  MpYyOd, IP2OHOMUYECKUEe dACHeKmbl OXpawvl  mpyod,
NPOU3BOOCMEEHHAS,  CAHUMAPUSL,  DNIeKMPOOE30NACHOCMb, NONCAPHASL  OE30NACHOCTb,  OCHOGbL
bezonacnocmu dicuzHedesmenvnocmu. Ilepsas MeOUYUHCKAS NOMOWb NPU NOPANCEHUU MOKOM U
peanumayuonnvie meponpusmus. Jluya, omeemcmeenHvle 3a  INEKMPOOE3ONACHOCMb — HA
npeonpusimuu.

Organizational bases of labor protection, ergonomic aspects of labor protection, industrial sanitation,
electrical safety, fire safety, basics of life safety. First aid for electric shock and resuscitation. Persons
responsible for electrical safety at the enterprise.

HK/KK/KC —
5,11,18,39,45

2,3

KacinTik monaep

mukai/ Huka npopuampyromux gucuuniand/ Cycle of majors / Tannay komnonenTi/ Komnonent

no BeI6opy/ Optional Component

DJIeKTp KeTeri/
DaeKTponpuBoa/
Electric drive

DJeKTPKETEKTIH HeTi3iH TepeH OLIeTIH )OoFaphl OUTIKTI MaMaHIbl NaibIHAAy, ABTOMATTaHABIPBUFaH
ANIEKTPXKETEeK JKYHeNepiHiH KacHeTTepi MEH cHMaTrTaMallapblH, MapaMeTpiepiH ecenTey OSmiCTepiH,
CTaTUKAJIbIK KOHC JMHAMUKAJIBLIK CHUIIATTaMallapblH, OHBIH 3ﬂeMeHTTepiH TaHAay bl 61J'Iy
ABTOMATTaHABIPBUFAH  DJEKTP  JKETEKTEPiHIH  JKIKTeNyi,  KYPBUIBIMBI.  ODJEKTPKETCKTIH
KOOPJMHATAIAPBIH pETTey. AJKBIpaThUIFAaH O3JEKTP JKETeKTepiH Oackapy Kypajuapbl. OJIEKTp
JKETEKTET1 aBapUsUIBIK PEXKUMJIEP MEH KOPFaHbIC KYpaiJaphl.

Tloozomoska eblcoxoxeaﬂuqbuuupoeaﬂﬂozo cneyuanucma, 2]Zy601(’0 3Hawuleco OCHOBb!
3ﬂei<mp0npu600a, o6adene 3HAHUeM CEOUCE U Xapakmepucmuk cucmem asnomamusuposannoco
9/zei<mp0npu60()a, Mmemooamu pacuema napamempoe, cmamuy4ecKkux u OUHAMUYECKUX
xapakmepucmuk, 6vloopa e2o 3nemenmos. Kiaccugpuxayus, cmpyxmypa agmomamu3uposanHblx
anekmponpugooos.  Peeyiuposanue  koopounam  snexmponpugooa. Cpedcmea  ynpagieHus
PA3BOMKHYMBIX 91eKMPONpu8o008. Aeapuiinvle pexicumsl u cpeocmed 3auumsl 8 31eKmponpueooe.
Training of a highly qualified specialist who knows the fundamentals of the electric drive, mastering
the knowledge of the properties and characteristics of automated electric drive systems, methods for
calculating parameters, static and dynamic characteristics, and selecting its elements Classification,
structure of automated electric drives. Regulation of the coordinates of the electric drive. Controls for
open drives. Emergency modes and protective equipment in the electric drive.

HK/KK/KC —
5,27,30,43,45

1,9

DJiIeMeHTTep KIHe
aBTOMATTAHbIPbLIFaH
3JIeKTP KeTeri
anmaparrapsi/
JJIeMeHThI "
annapartbl
aBTOMATU3MPOBAHHOT O
3JIeKTpOnpuBoaa /
Elements and devices
automated electric
drive

ABTOMATTaHIBIPBIIFAH 3JIEKTP JKETETl JJIEMEHTTEpPiH AaMBITYABIH HEri3ri OaFbITTapbl. DJEKTp
anmaparTapblHBIH  KOHE aBTOMATTAHIBIPBUIFAH JJIGKTP OJKETEriHiH 0acka dJIEMEHTTEPiHIH
KOHCTPYKIMSUIAPBI, HETI3T1 HapaMeTpiiepi MEH JKYMBIC PEKUMJIEpi. ABTOMATTaHIBIPBUIFaH 3JIEKTP
JKETET1  DIIEMEHTTEPiHIH KOHCTPYKTHBTI JKOHE CXEMaJbIK epeKIIeNiKTepi. DIeMeHTTepIiH
MaTEMAaTUKAJIBIK CUIIaTTaMacChl. CLIpTKI)I JKOHEC 6ac1<apy cunarramMajiapbl.

Ocnosnble Hanpaeulenust  pazeumust JJlemMerRmoe asmomamusupoeaHnoco sjzekmponpueoda.
Koucmpyrkyuu, ocnogusie napamempuvl u pexcumvl pabomuvl 21eKMPUYECKUX annapamos u opyaux
IJIeMERMO8 aAemomamu3uposannoco 3Jlel<mp0npu60()a. KOHcmpmeMSHble U cxemHvie 0coOOeHHOCmU
21e€MEeHmMoe8  aemomamusupoeannoco aﬂekmponpueoda. Mamemamuueckoe onucanue 31eMeHmMOs.
Buewnue xapakxmepucmuxu u xapakmepucmuxu ynpasieHusl.

The main directions of development of elements of an automated electric drive. Designs, basic
parameters and operating modes of electrical apparatus and other elements of an automated electric
drive. Design and circuit features of elements of an automated electric drive. The mathematical

HK/KK/KC —
5,27,30,43,45

19




description of the elements. External characteristics and control characteristics.

Orneni ypaicrep /

KapanaiibiM Ti30eKTeri 3JeKTPOMAarHUTTIK OTIENI mpouectep. AWHBIMAIBI TOK MAaIlIWHACHIHIAFbI
JIEKTPOMArHUTTIK oTmeni mponectep. CuMMmerpusuibl  ymr  ¢asainbsl  KbICKa  TYWBIKTaTymap.
ACHUMMETPHSIIBIK KbICKa TYHBIKTATyJIap.

Ilepexoaubie Onexmpomaznummuvle  nepexooHvle nNpoyeccvl 6 npocmeuuien  yenu. IIEKMPOMASHUMHbIE HK/KK/KC — 17
npoueccbl/ Transient | nepexoonsvie npoyeccor 6 mawune nepemenno2o moxa. Cummempuunvie mpex@aszivle KOPOMKUe 12,14,21,26,27 '
processes 3amvikanua. Hecummempuunvie kopomkue 3amMblKAHUA.
Electromagnetic transients in the simplest circuit. Electromagnetic transients in an alternating current
machine. Symmetric three-phase short circuits. Unbalanced Short Circuits.
Dextp kabapikray | KapamaiibiM Ti3OCKTEri SICKTPOMArHWUTTIK OTIeNi mpouecTep. AWHBIMAIEI TOK MAallMHACHIHIAFbI

Kyiiecinmeri ANIEKTPOMArHUTTIK OTIeNi mporectep. CHMMETpUsUTBl yiida3anbl KbICKa TYWBIKTaTy. CHMMETPHSIIBI
aybICaJIbI sz[iCTep/ €MeC KbICKa TYHBIKTAILy.

ITepexoaHbie Onexmpomaznummnsle  nepexooHvle npoyeccvl 6 npocmeuuien  yenu. IIEKMPOMASHUMHbIE HK/KK/KC — 17
MPOLeCcChl B CHCTEMAX | nepexoouvle Npoyeccvl mauiune nepemennozo moka. CummempuuHvle mpexgaszuvie KOpomkue 12,14,21,26,27 '
aJieKTpocHabkenus/ | sayuvikanus. Hecummempuunvlie Kopomxue 3aMulKaHus.

Transient processes in | Electromagnetic transients in the simplest circuit. Electromagnetic transients of an AC machine.
power supply systems | Symmetric three-phase short circuits. Unbalanced short circuits.
OHepKOCINTIK OHIIPICTI aBTOMATTaHABIPYIBIH kanmmbl Mmacenenepi. TII ABX-ma OGaitnmaHbICTHI
Tunrix TEXHUKAJIBIK KAMTAMACHI3 eTy. TII ABX MaTeMaTHKAIbIK JKOHE 6af,uapnaManLII$ KaMTaMackI3 eTy.
TeXHOIOTHSUILIK IHapyaIH.I)IJ'IF.IKTbII.{ SPTYPII CallalapbIHAAFbl THIITIK TEXHOJIOTHAIIBIK IPOLECTEPAl ABTOMATTAH/BIPY.
npomecrepain OHEepKaCINTIK KOCIMOPLIHAApAA KEIETY, CyMeH xabapIkTay, Oy *xoHe CBHIFbUIFaH aya MpoLecTepiH
aBTOMATTaHIBIPY XKyHenepl.
aBTOMATTAHABIPYbI/
ABTOMATH3AWHS Obwue 80OnpPoOCHl ABMOMAMU3AYUU NPOMBIULIEHHO20 Hpoussoocmed. TexHuueckoe obecneyeHue
THIOBIX cesasu 6 ACY TII. Mamemamuueckoe u npoecpammuoe obecneuwenue ACY TIYV. Asmomamuzayus HK/KK/KC — 17
N — MUNOBLIX — MEXHON02UYECKUX Npoyecco8 8 pasiuyHulx ompaciaax xosaticmea. Cucmemuvl 30,40,44,46,49
npomeccon / agmoMamu3ayuy Npoyecco8 SeHMUIAYUU, BOOOCHAONCEHUs, NPOU3BOOCMEA napa U CHCAMO20
. . 8030yXa HA NPOMBIULIEHHBIX NPEONPUAMUSX.
Automation of typical - . : : . o .
technological General issues of |nQUstr|aI automation. Tech_nlcal support for communication in m_dustrlal con_trol
processes systems. _Mathematlcal_ and_ software of industrial control system. Automatlon_ o_f typical
technological processes in various sectors of the economy. Automation systems for ventilation, water
supply, steam and compressed air production at industrial enterprises.
DJ1eKTp DNeKTp SHEPreTHKAIBIK JKYHenep Typajibl TYCiHIK. CBI3BIKTBI aybICTBIPY CXeMajapbl. AYBICTBIPY
CTaHCAJAPbIHBIH CXeMaJIlapbl JKOHE €Ki JKOHE YII opamaliel TpaHchopMmaTopiiap MEH aBTOTpaHchopMaTOpiIapIbIH
Heri3ri rapamerpiepi. DNEeKTp JKeNJIEepiHIH cXeMmajapbl. OIJIEKTp SHEPreTHUKAIBIK J>KYHENepaiH KYMBIC
JKA0ABIKTAPIHBIH peKHMIEpil. DIEKTp KENCiHIH CXEMachblH KYpy NPUHIMNOTEPI. DJIEKTp JKETJIepiHiH HOMUHAJIBI
JKYMBIC pexxumaepi/ | kepHeyiH TaHgay. DIIEKTp KeJIUIEPiHiH cXeMallapbl Typasibl Kajlbl MATIMETTEp. AWHBIMAIIBI KIHE
Pe:xxumbl padoThl TYPaKThI TOKTBIH Y3aK Mep3iMi OepislicTepi Typajbl KbICKalla akiapar. DJIeKTp KeJIepiHiH HKYMbIC HK/KK/KC —
OCHOBHOTO pexXuMIepi. 326.33.36.50 1,5
o0opynoBaHust Tonamue 06 snexmposnepeemuueckux cucmemax. Cxemul 3ameweruss aunuy. Cxembl 3ameuyeHus u e
JIEKTPUYECKUX napamempusl 08yX- U mpex- 0oOMomouHwblX mparcghopmamopos u asmomparcgopmamopos. Cxemol

crannmii/ Operating
modes of the main
equipment of power
stations

anekmpuyeckux cemeil. Peocumvr  pabomuvl  snekmposnepeemuueckux — cucmem. Ilpunyunv
NOCMPOEHUs cXeMbl AeKmpudeckoli cemu. BulOop HOMUHANLHOZO HANPANCEHUA DIEKMPUYECKUX
cemeii. Obwue ceedenusi 0 cxemax snekmpuueckux cemei. Kpamkue ceéedenusi o danvnux nepedauax
nepemMeHH020 U NOCMOAHH020 MOoKA. Pesrcumbl padombl snepeocucment.




The concept of electric power systems. Line equivalent circuitry. Equivalent schemes and parameters
of two- and three-winding transformers and autotransformers. Schemes of electric networks. Modes
of operation of electric power systems. Principles of constructing a circuit of an electrical network
Choice of rated voltage of electric networks. General information about the schemes of electrical
networks. Brief information about long-distance AC and DC transmissions. Modes of operation of
power systems.

OnepracinTik
KaCimopbIHAapAbI
JKIHE KajiaJap/abl
JJIeKTPMEH KamTy/

OJNeKTpMeH >KaOOBIKTay KYHENepiHiH KYpBUIBIMBI MEH IIapaMeTrpiiepi. OJEKTPMEH KaOIBIKTay
XKYHeIepiHiH 2JIeKTp KaObUIIAFbIITapbIHBIH, TYTHIHYIIBIIAPBIHBIH, IEMEHTTEPIHIH KoHE JKYKTEeMe
TOpaNTapBIHBIH €CENTIK D3JEeKTp JKykTemenepi. Kamamap MeH OHEPKACINTIK KOCIIOPBIHAAPIBI
SNEKTPMEH JKaOIBIKTay O KYHeJepiHAeri peakTUBTI KyaTThIH OpHBIH TOJNTHIpY. JKykTeme
CBINBIMIBIIBIFBI  JKOHE HETi3Tl 3JCKTP JKaOIBIKTAphIHBIH HapaMeTpiiepiH TaHaay. Tapary
xKenmigepinmeri Oefitapan pexmmuep. Kamamap MeH OHEPKACINTIK KOCIMOPBIHAAPABI AIIEKTPMEH
XKaOJpIKTay OKYHenepiHAe KOJIAHBUIATBIH CXeMalapiblH Typliepi. OIEeKTpMeH >KaOabIKTay
KYHEIePIH/eTi AJIeKTP SHEPTUACHIHBIH CAITachl.

Cmpyxmypa u napamempul cucmem daekmpocHabdcenus. Pacuemnvie snexmpuueckue nazpysku
INEKMPONPUEMHUKOB, nompedumenell, 1eMeHmMo8 U Y3108 HAZPY3KU CUCHEM INEKIMPOCHADICEHUS.

DJIeKTPOCHAGKeHHEe . HK/KK/KC —
I[pOMl)lIIIJleHHLIX KOMI’leHCaL[u}E peakmueHou MoujHocmu 6 cucmemax 3]l€KmpOCHa69fC€Huﬂ 20p0006 U npomboblulieHHblX 3,26,33,34,50 1,5
npenpusTHii 0 npeonpusimuil. Haezpyzounasn cn0€06nocmb u 6100p napamempos OCHOBHO20
roponos/ Power anekmpoodopyoosanus. Pesxcumsl  nelimpanu 6 pacnpedenumenvHvlx cemsax. Tunvl cxem,
Supply industrial npumeHsiemvle 6 cucmemax 3ﬂekmpocna69fcenwz ZOPOOOG‘ U npombvliUiIeHHblX npe()npuﬂmuu.
businesses and cities Kauecmeo INNEKMPOIHepeUU 6 cucmemax 3]18KI11p0CHCZ69fC€HM}Z. ) )
The structure and parameters of power supply systems. Estimated electrical loads of power
consumers, consumers, elements and load nodes of power supply systems. Reactive power
compensation in power supply systems of cities and industrial enterprises. Load capacity and
selection of parameters of the main electrical equipment. Neutral modes in distribution networks.
Types of circuits used in power supply systems of cities and industrial enterprises. The quality of
electricity in power supply systems.
ABTOMaTTaH}ILIpI)IIIFaH TCXHOJIOT'USJIBIK KEIICHICP. TI/IHTiK ABTOMATTAHAbIPbUIFAH JJICKTPKETEKTED.
Bimikke OeyiceHmi COTIH MMKIABIK ocep eTEeTIH MeXaHM3MACPHiH JyekTpxkereri. JKyKTeMmeHiH
PEaKTUBTI CHIIAThl 0ap IMKIJBIK OpPEKeT MeXaHM3MIEpiHiH anekTpkereri. JKyKTeMeHiH e3repy
cumnaThl OOWBIHINIA aWHBIMAIBICKI 0ap MO3WIMUSIBIK THITI MEXaHU3MICPIIH DJIEKTPIKETeTi.
Kanne! enaipictik ABTOMAaTTHl OaKpUIay MEXaHM3MIEPiHIH 3JeKTpxereri. TypakThl TapaTbUIFaH XKOHE IIOFBIPIaHFaH
MeXaHU3MIaPAbIH JKYKTEMEMEH Y31KCi3 )KYMBIC ICTEHTIH MeXaHU3MICPIiH IeKTpKeTeri. JKbuigaMIpiKKa OaiIaHbICThI
JJIeKTp KeTeri/ KYKTEMEMEH Y3IKCi3 OpEKET eTeTiH MeXaHU3MIEP/IiH IEeKTPIKETET .
BHEKTPOH[)I/IBOJI A@I’I/lOMamuI?upO@aHHble mexHosiocuveckue KOMMNJIEKCobl. Tunosvie asmomamu3supoeaHHbsvle HK/KK/KC -
00LIENPOMBIIITIEHHBI | 21eKMPONPUBoObl. INeKMPONpUEo0 Mexanu3zmMos8 YUKIUYECKO20 OelCmEUs ¢ AKMUBHbIM MOMEHMOM 3.26,33,46,50 15

X MeXaHH3MOB/
Electric drive of
common industrial
mechanisms

Ha eanuy. 3J1ei<mp0npu60() MEXAHU3MOB YUKIUUYECKO20 oeticmeus ¢ PeAKMUBHbIM XapaKmepom
Hacpysku. DNeKmponpusod MexaHu3Mo8 HNO3UYUOHHO20 MUNA C NePpeMeHHOU NO Xapakmepy
UBMEHEHUA Haepys’icoﬁ. 3/leKmp0npu80() MEXAHU3BMOB asmomamudecKkoco CHIeIHCEHUAL.
Dnexmponpusoo Mexanuzmos HenpepulieHOc0 Oelcmeuss ¢ NOCMOSHHOU PACnpeoeieHHol U
COCPeOOmOYeHHOU HACPY3KOU. DNeKmponpusoo Mexanu3zmMo8 HenpepbleHO20 0eliceusl ¢ HA2pY3KoU,
3a@ucxmeﬁ om CKopocmu.

Automated technological complexes. Typical automated electric drives. Electric mechanisms of
cyclic action with an active moment on the shaft. An electric drive of cyclic mechanisms with a




reactive nature of the load. The electric drive of positional type mechanisms with a variable nature of
the change in load. Electric drive automatic tracking mechanisms. Electric drive of continuous
mechanisms with a constant distributed and concentrated load. Electric drive of continuous
mechanisms with load depending on speed.

Peneiinik Kopray
JKOHe aBTOMATHKA/

Penenik KopraynslH MakcaTbl, NPHUHIWNOTEPI MEH TalanTapbl, HETi3rl TOMEHAETY KOCAJIKBI
CTaHIMSUIAPBIHBIH TpaHCc(opMaTopiiapblH peNenik Kopray; kepHeyl 1 kKB jxorapbl KO3FanTKBIIITAP/IbI
pernenik Kopray; TpaHC(hOpMAaTOpIapabl peleliK Kopray; Kabemb jKeJIepiH pelelik Kopray; KepHeyi
1 kB neifinri Ko3ralTKbIITap bl peieslik KOpFay; pe3epBTi aBTOMATTHI €HTi3y; MUKpOIpOIecCOPIIBIK
KOpFay.

Hasnauenue, npunyunvl u mpebosanus penetinou 3awumel, Pereiinas 3awuma mpancgopmamopos

9 Pesieiinasi 3alIUTa U | 271A6HBIX NOHUBUMENLHBIX noOcmanyutl, Peneiinas 3auwuma osueamenei Hanpsicenuem eviuie 1 kB; HK/KK/KC — 17
aBromaruka/ Relay Penetinaa sawuma mpaucgopmamopos; Peneiinas 3awuma xabenvuoix nunuil, Penetinas sawuma 2,27,42,44,46 '
protection and ogucameneu Hanpsicenuem 00 1 kB; Aemomamuueckuii 6600 pesepsa; MuxponpoyeccopHas
automation 3auuma.
Purpose, principles and requirements of relay protection; Relay protection of transformers of the
main step-down substations; Relay protection of motors with voltage above 1 kV; Relay protection of
transformers; Relay protection of cable lines; Relay protection of motors up to 1 kV; Automatic
reserve input; Microprocessor protection.
Penenik KopraynblH MakcaTbl, NPHUHIMOTEP] MEH TalanTapbl, HEri3ri TOMEHAETY KOCAJIKBI
CTaHIUSUTAPBIHBIH TPaHC(POPMATOPIIAPBIH PeleliK Kopray; KepHeyi | kB y»orapbl KO3FalTKBIIITAP/IBL
penernik Kopray; TpaHcdopMaTopiiapAbl peliellik Kopray; KaOelb JKeIepiH peleliK Kopray; KepHeyi
1 kB neifiATi KO3FaNTKBIIITApIBI PENeTiK KOPFay.
Penenix Kopray / Hasnauenue, npunyunot u mpebosanus peneiinou 3awumel;, Pereiinas 3awuma mpancgopmamopos HK/KK/KC —
10 PeJteiinas 3ammura/ 2/IABHBIX NOHU3UMENbHBIX noocmanyull, Penetinas 3awuma osueamenei HanpsiceHuem eviuie 1 kB; 227 42 44 46 1,7
Relay protection Penetinaa sawuma mpaucgopmamopos; Peneiinas zawuma xabenvuoix nunuil;, Penetinas sauwuma e
dsueamenetl Hanpsicenuem 00 1 kB.
Purpose, principles and requirements of relay protection; Relay protection of transformers of the
main step-down substations; Relay protection of motors with voltage above 1 kV; Relay protection of
transformers; Relay protection of cable lines; Relay protection of motors up to 1 kV.
Kipicme. JXammer momimertep. JKerek MexaHmkacel. TypakTel TOK  3JEKTP)KETETiHIH
ABTOMATTANIBIPBLIF KOOp/IMHATANIAPBIH PeTTeY. AVHBIMAJBI TOK 3JIEKTPXKETETIHIH KOOpIMHATANAPLIH PETTEY. TypaxTb
aH BJIeKTp HeTeri TOK  ONEKTP  KETeKTepiH GackapyabIH ABTOMATTAHJIBIPLUIFAH  KYHernepi. AWHBIMANBI  TOK
ANIEKTPIKETEKTEPIiH OacKapyIbIH aBTOMAaTTaH IBIPBLUTFaH JXYyHemnepi.
Teopusicbl/
Teopns Beeoenue. Obwue ceedenus. Mexanuxa npusoda. Pezynupoganue KoopouHam 371eKmMponpusood HK/KK/KC —
11 nocmosnHozo  moxa. Peeynuposanue  koopoumam  snexkmponpueoda  nepemMeHHo20 — MOKA. 1,7
ABTOMAaTU3HMPOBAHHOT 2,27,40,44,46
0 saeKTponpuBoaal Aemomamuszuposannvle  cucmembl — YNPAGLEHUs.  JJEKMPONPU0008  NOCMOAHHO20 — MOKA.
Asmomamu3suposantvie cucmembl YnpagieHus 31eKmponpugo008 nepemMeHH020 mokKd.
Theory of automated . . . ; - - . .
electric drive Introo!uctl(_)n General _mformatlon._ Drive mechanics. Re_gulat.lon of coordinates of a direct current
electric drive. Regulation of coordinates of the AC electric drive. Automated control systems for DC
electric drives. Automated control systems for AC electric drives.
DHepPreTuKAIBIK DHepreTukaga KOJNJAHBUIATHIH JHEPreTHKANBIK PECypcTap, OpPraHHWKalNblK OTBIHIAFBI  AJICKTP
12 KOHABIPFbLIAp/ CTaHIUSIAPBIHBIH THIITEPi; TEXHOJOTHSUIBIK TPOIECTIH NPUHIWNTIK CXEMalaphl, JKBUIY JJIEKTP HK/KK/KC — 16
JHepreTruyeckue CTaHIUSUTAPBIHBIH HETI3T TEXHOJOTHUSUIBIK KYHelepi MEeH O31HIIIK MYKTaKIapBIHBIH MEXaHU3MJCPI; 5,16,30,48,52 '

ycranoBku/ Energy

Fa3Typ6I/IHaHI)IK JKOHC 6y-F8.3 KOHABIPFBUIAPHI; TUAPO KOHE aTOM DJICKTP CTaHOHUSAJIAPBIHIAA JJICKTP




installations

OHEPTUACHIH GHJIipy TEXHOJIOTHUSCHI.

OHnepeemuueckue pecypcyl, UCHONb3YeMble 8 IHEp2emuKe, Munsl SNeKMpoCMaAHYUll Ha OP2aAHUYECKOM
monjauee;, NPUHYUNUATbHbIE CXEeMbl MEXHONI02UYeCKo2co npoyeccd, OCHOB6Hble MmeXHOolocudecKue
cucmemvl U MeXaHu3Mbl COOCMBEHHbIX Hnyca menJjoeblx 3ﬂempocmanuuﬁ; 2030myp6uHHbze u
napoczcasoevie yCmaHo6Ku, mexnHolocusl np0u360()cm6a 3]16Kmpu’{66‘l<011 IdHepeuu Ha 214()}70- u
AMOMHbBIX IIEKMPOCMAHYUAX.

Energy resources used in energy; types of fossil fuel power plants; schematic diagrams of the
technological process, basic technological systems and mechanisms of the own needs of thermal
power plants; gas turbine and combined cycle plants; technology for the production of electric energy
at hydro and nuclear power plants.

DJIeKTP KeTeKTepiHiH
JJIEKTP Ka0aAbIKTaYyh1/

ABTOMATTaHIBIPbUIFAH  DJIEKTP JKETEKTEPIHIH  KIKTENyl, KYpbUIBIMBL ~ DJEKTp JKETeriHiH
KOOPAWHATTAPBIH peTTey. ANIBIK AIIEKTP JKEeTEKTepiH OacKapyablH iCKe KOCY-KOpFay ammapaTypachl.
AMIBIK 3JIEKTP KETEKTepiH Oackapy Kypauiapbl. DJEKTp JKETeriHAeri aBapusuIbIK PeXHUMIEP MEH
KOpFray Kypangapbl. TypakThl TOK KO3FAITKBIIITApBl Oap 3MEKTp KETEKTEPiHIH THUMTIK TOPANTaphl
MeH Oackapy cxemajapbl. ACHHXPOHIBI KO3FAITKBIIITAPbl Oap 3JIEKTP JKETEKTEPiHiH THUITIK
TOpantapsl MeH Oackapy  cxeMmanapbl. CHHXPOHIBI  3JI€KTp  KO3FITKBILTAaphl  Oap
aBTOMATTaHABIPbUFaH 31eKTp >kereri. ADK OackapyablH TYHWBIK CXEMaJapbIHBIH TEXHUKAJIBIK
Kypangapsl. TypakTel TOK KO3ranTKeITapbl Oap AEP xa0bik Oackapy cxemanapbl. AWHBIMAIbI TOK
KO3FITKBIIITAPhI Oap AIEKTP JKETEKTepiH OacKapy/IbIH KaObIK CXeMataphl.

Knaccuuxayus,  cmpykmypa — asmomamusupoganHvlx — 2NeKmMponpugooos.  Pezynuposanue
Koopounam  onekmponpugoda.  Ilyckosawumnas — annapamypa — YHApaeieHus  pAa30oMKHYMbIX
anexmponpuso00s. Cpedcmea ynpasieHus pasoMKHymulx J1eKmponpuso0os. Asapuiinvle pexicumsl u

DJIeKTpocHADKeHU e HK/KK/KC —
13 cpedcmea 3awumol 8 daekmponpugoode. Tunosvie y3avl U cxemvl YAPAGIEHUS INEKMPONPUBOOO8 C 1,6
3JIeKTPONPHUBOIOB/ 5,16,30,48,52
Power SUpply Of osuzamenimu Nocmosanno20 moka. Tunoevie JV37bl U CfC@Mbl ynpaejiernus 3Jzel<mponpueoc)08 Cc
eIectricdrives ACUHXPOHHBIMU osuzamensamu. Aemwwamuwpoea:—mwu 3jzel<mp0npu600 C CUHXPOHHBIMU
anexmpoogueamenamu. Texnuueckue cpedcmea 3amKkHymulx cxem ynpagnenus ADIL 3amxnymole
CXemMmbl ynpaeiernust ADII ¢ Osuzamensamu NOCMOAHHO20 MOKA. BaMKHyWIble cXembvl ynpaejerust
9ﬂel<mp0npu60()06 ¢ osucamensmu nepemMeHHoco mokKda.
Classification, structure of automated electric drives. Regulation of the coordinates of the electric
drive. Start-up control equipment for open electric drives. Controls for open drives. Emergency
modes and protective equipment in the electric drive. Typical units and control circuits of electric
drives with DC motors. Typical units and control circuits of electric drives with asynchronous
motors. Automated electric drive with synchronous electric motors. Technical means of closed AEP
control circuits. Closed-loop control circuits of AEDs with DC motors. Closed control circuits for
electric drives with AC motors.
DJEeKTp SHEPreTUKAIBIK KYHENepIiH AIEMEHTTEPiH aBTOMATTHI TYpAE Kaita Kocy. PezepBTik Kopek
3HepFeTl/IKaJILIK IICH )Ka6I[LIKTI)I AaBTOMATTbl TYpAC KOCY. CI/IHXPOHZ[I)I reHeparopjapAabl Hapauiejb XYMbICKa
sKyiieciH aBTOMATTHI Typae Kocy. CHHXpOH/IBI TeHepaTopiapasiH Ko3ybH aBToMaTTHl pertey (KAP). Keprey
aBTOMATTaHABIPY/ MEH peakTUBTI KyarTsl aBToMarThl perrey (KAP). Dnexrp snepretukansik xyiene (33K) sxuimikri HK/KK/KC —
14 ABTOMATH3AIUSA JKOHE aKTHBTI KyaTThl aBTOMATTHI PETTEY. 314 46.50.51 15
JHEPreTUYECKUuX Aemomamuueckoe nosmopHoe BKJIlOYEHUe 21eMeHmoe8 INNEKMPOIHEepeeMU4eCKUx cucmem. T

cucrem/ Automation
of energy systems

Aemomamuueckoe 8KIIOYEHUE PE3EPEHO20 NUMAHUSL U 000PYO08anUs. ABmomamuuecKoe KIoYeHUe
CUHXDOHHbIX — 2eHepamopos HA  NApaLlelbhylo  pabomy. Asmomamuueckoe pe2yiuposanue
68030Y0icOeHUsI CUHXPOHHBIX 2eHepamopos (APB). Aemomamuueckoe pezynrupoganue HaAnpsdiceHus u




peaxmuenot  mownocmu (APH). Asemomamuueckoe pecyiuposanue yacmomsl U aKMUGHOU
MOwHOCIU 8 ANleKmposHepeemuyeckou cucmeme (A4P).

Automatic re-inclusion of elements of electric power systems. Automatic inclusion of backup power
and equipment. Automatic inclusion of synchronous generators for parallel operation. Automatic
regulation of excitation of synchronous generators (ARE). Automatic regulation of voltage and
reactive power (ARV). Automatic regulation of frequency and active power in the electric power
system (ARF).

DJIEKTP KAOABIKTAY

ABTOMATTHI KaiiTa KocyabiH apeker ety npuHnuii (AKK). Pesepsti aBromartsr Typae kocy (PAT).
ABromatTsl xuinik Tycipyai (AXKT) xone xuimikti ABTomMarThl Kaiita Kocyasl (PKAKK) operamay
MakcaThl xoHe nmpuHIui. AXKT, JKAKK KypbUFbUTapeIHBIH CYII0amapsl. AXKBIPATKBIIITAPABIH ICTEH
HIBIFYBIH PE3EPBTEY KYPBUIFBICHI; aBapusra Kapchl aBTOMaTHKa. KOcaikpl CTaHIMsIapIAFbl JIEKTP
ammaparTapbl MEH CHTHAJIH3AIUSIHBI 0acKapy TypJiepi MeH MPUHIHIIL.

sKyHesiepin .
aBTOMYaTTa]-?Zl])l / Ipunyun Odetlicmseus  agmomamuueckozo nosmopHozo exniovenus (AIIB). Asmomamuueckozo
Py sxatouenus pezepsa (ABP). Hasnauenue u npuHyun 6bINOJHEHUS ABMOMAMUYECKOU HACMOMHOU
ABTOMaTH3amUA HK/KK/KC —
15 cHeTeM pasepysku (A4P) u uwacmommnoeo aemomamuueckozo nosmopHozo exnioueHusi (4AIIB). Cxemwl 314 46 50 51 15
S eKTDOCHAGCHIs/ yempoticme  AYP,  UYAIIB.  Ycmpoiicmeo — pezepsupoganus — OmKA308  GbiKIiouamenet, o
PO npomuBoasapuiiHas agmomamuxda. Buosl u npunyun ynpaenenus siexmpudeckuMu annapamamiu u
Automation of power .
supply systems cueHanuzayueli Ha NOOCMAHYUAX.
The principle of operation of automatic restart (AR). Automatic reserve enable (ARE). Purpose and
principle of automatic frequency unloading (AFU) and frequency automatic re-enable (FARE).
Schemes of devices AFU, FARE. Circuit breaker backup device; emergency automation. Types and
principle of control of electrical devices and alarm systems in substations.
3amMaHayd O3JCKTp IKETeK IKyHenepiH Kypy npuHiunrepi. JKeTekimi 3J1eKTPOTEXHUKABIK
¢upManmapaplH TONBIK 3JEKTP JKETeKTepi. AWHBIMAIbl TOK OKHUNTIHIH pPETTENeTiH JJIEKTp
JKCTEKTEpiHiH epekmienikTepi. Kazipri 3amaHFel 3IeMEHTTEp 0Oa3achlHA HETI3JENTeH JKHLIIK
Texnonorusinik TYpPACHOIPrilITepiH OacKapyAblH THUITIK aJIrOpuTMaepi. MeXaHU3MAEP MEH TEXHOIOTHSUIBIK
KellleHJAePiH IeKTp P PrIHTep Pyt PH pl- p
I KEIICHICPiH AJIEKTP KETEKTEPi Typalbl KBl MOTIMETTED.
Ipunyunsr nocmpoenuss co8peMeHHbIX cucmem daekmponpugooa. Komnnexmuwvie snekmponpusoosi
JJIeKTP0o06OpyA0BaH
8edyuux snexkmpomexuuyeckux @upm. OcobeHHOCmU YACMOMHO-Pe2yIUPYeMbIX I1eKMpPonpuUso0os HK/KK/KC —
16 re TeXHOJIOTHIeCKHX 15
KOMILIEKCOB / nepemenno2o moxa. Tunogvie aneopummol YRpasieHus npeoopazoeamessiMu Yacmomsl Had OCHOGe 3,14,40,50,51
. - coepementoli dnemenmuol 6Oasvl. ObOwpue ceedeHusi 006 IIEKMPONPUBOOAX MEXAHUZMO8 U
Electrical equipment P . “ IeKmponp
of technological MEXHON02UYECKUX KOMNIEKCO8.
complexes The principles of building modern electric drive systems. Complete electric drives of leading
electrical companies. Features of variable frequency AC drives. Typical control algorithms for
frequency converters based on modern element base. General information about electric drives of
mechanisms and technological complexes.
et ONeKTp CTaHOWSIApBIHAA TMaiiga OOJaTBIH AacKbIH — KepHEYJICpPAiH JKANbl  CHIATTaMAackHl.
KOH/IBI “)map — CraHumsiapapl TiKelel Haizaraiinan kopray. CraHIus kaOJBIKTapbIH HaW3aFaiJIbIH aCKbIH
o aczbm Kep Hev/ KepHEyiHeH Kopray. [eHeparopmapapl HaW3araliaH Kopray. CraHIUSIIapAslH —Haif3araiinaH
prey KOpraybIH Tanjay. Imki kepHeynepaeH Kopray. Haiizarail skoHe iKi KepHey JIeHreisepi OoibIHIIa HK/KK/KC -
17 Ilepenanpsixkenne B N . 1,8
OKIIayJIayIbl YHIECTIpy. 3,14,21,47,53

3JIEKTPOYCTAHOBKAaX/
Overvoltage in
electrical installations

Obwas xapakmepucmurka NepeHanpsadiCceHull, BO3HUKAWUX HA 9NeKMpoCmanyusx. 3awuma
CIaHyutl om NPAMbIX Y0apoe MoaHuu. 3awuma o60py008anus CManyuti om Habe2arowux UMnyibcoé
2po308blx nepenanpsivicenull. 1 pozozawuma 2enepamopos. Ananuz 2po303auuyéHHOCIU CIMAHYU.




3awuma om enympennux nepenanpsixcenuti. Koopounayus usonsiyuu no YpOoGHIM 2pPO306biX U
8HYMPEHHUX NEePEHANPAINCEHU.

General characteristics of overvoltage arising in power plants. Protection of stations from direct
lightning strikes. Protection of station equipment from incident lightning surge pulses. Lightning
protection of generators. Lightning protection analysis of stations. Protection against internal
overvoltages. Coordination of insulation according to the levels of lightning and internal
overvoltages.

TypakTel TOKTBIH DPEBEPCHBTI 3JIEKTP >KETETiHJIErT THPHUCTODPJBIK TYpJICHIIprimrep. ANWHBIMAIBI
KepHey TYpJeHHiprimTepi. BeHTHIbAI TYpiaeHIiprimTepai UMIYIbCTIK-(a3alblK OacKapy Kyienepi.
TypakTel kepHey TypieHziprimrepi. TypakTsl KepHEy[l aiHBIMAaJbIFa TYPJACHIIprimTep. DIEKTp

1::;;2?::;:::: [IaMaapblHbIH JaTYUKTEPi. DIEKTP eMec [aMaiapablH JaT9uKTepi. Perteyimrep.
snemenTTepi/ Tupucmopuvie  npeobpaszoéamenyu 8 peGePCUBHOM  INEKMPONPUBOOE  NOCMOAHHO20 — MOKA.
Ilpeobpasosamenu nepemennozo Hanpscenus 6 nepemennoe. Cucmemvl UMNYIbCHO-A306020 HK/KK/KC —
18 DJIeMeHTBI CHETEM 18
ABTOMATHICH/ ynpaeieHus eeHMuabHbIMU npeobpasosamenamu. [lpeobpaszoseamenu NOCMOAHHO20 HANPANXCEHUS 8 3,14,21,47,53
Elements of nocmosnnoe.  Ilpeobpazosamenu  NOCMOAHHO20 — HANPAJICEHUs 6  hepemenHoe.  Jlamuuku
automation systems INEKMPUIECKUX BETUUUH. ﬂamqqku HEINEKMPUIECKUX GEULUH. Pezynamopet.
Thyristor converters in a reversible direct current electric drive. AC to AC Converters. Pulse-phase
control systems for valve converters. DC / DC Converters DC / AC Converters. Sensors of electrical
quantities. Sensors of non-electric quantities. Regulators.
ONEeKTPOTEXHUKAJIBIK ’KIHE IEKTPOMEXaHUKAIIBIK JKaOABIKTap bl TTaliAaNaHyAbl YHBIMIACTHIPY JKOHE
MOHTaXAay. Tapary syieKTp ejiiepi MEH >KapbIKTaHIBIPY KOHIBIPFBUIAPBIH OpHATy. OJEKTp
Inexrpaix MallMHATIAPBl MEH TpaHc(hopMaTopiIapAbl MOHTaXIay. OJIEKTp {ceninepiH, ICKE KOCy perTey
KOREIPFHLIAPbE anmnapaTypachlH, Kopray, 0ackapy jkoHe 6%1<Lmay anmnaparypachlH naiifanany. ?J‘IeKTp MalIMHaJIaPbl
JRONIIEY HONHE GAITY, MEH DJJIEKTp TYPMBICTHIK TeXHUKaHbl maimanany. Tpanchopmaropiapapl maiimamany. PPR xone
nainanany/ TEXHOJIOTUSIIBIK KapTasap.
Ixenayaranus Opeanusayus IKCATyamayuy U MOHMANC DIEKMPOMEXHUUEeCKo2o U OEKMPOMEXAHUHECKO20
' obopydosanus. Moumadic pacnpederumenvHulX — INEKMPUHecKUx cemeti U  O0CBMUMENbHbIX
19 HATAKA W PEMOHT yemanosok.  Mowmasic  dnekmpuveckux — MawuH U mpauwcopmamopos.  Dxcniyamayust HR/KK/KC - 1,8
IEKTPHYECKUX N . 3,16,18,24,30 '
yeranoBok/ DNEKMPUUECKUX Cemell, NYCKOPe2yupyioujeti annapamypbl, annapamypbl saujumol, ynpasienus u
Operation KOHMpOns. DKCHIyamayus 1eKmpuueckux Mauwlun u 371eKkmpobblmosoli mexHuky. IKcniyamayus
adjustment a’ nd mpanc_qbopmamopoe. UHP U MexHON02UECKUE KAPMbL. _ _ _
repair of electrical Orgqnlz_athn of oper_atlon and mstallatlop of_ele(;trlcal ar_1d electromec_hanlcal eqmpment. Ins_tallatlon
installations of distribution electrlc_:al networks a_nd lighting installations. Installat!on of electrical machmgs e}nd
transformers. Operation of electrical networks, ballasts, protection, control and monitoring
equipment. Operation of electrical machines and household appliances. Operation of transformers.
PPR and technological maps.
Tunrik eHepkacinTik
MeXaHH3M/Iepin MexaHU3MAapIBIH JKaIIbl OHEPKACINTET1 AIISKTpP >KAOBIK JKammbl cypakTapbl. L{UKImik opekeT
ABTOMATTANARIPLUIFAN | /g TapbIHBIH SJIEKTP XKeTeri. Tonacchl3 9peKeT MalIMHANAPBIHBIH 3JIEKTP KETETT.
20 ABT;&Z';E;%?:;:HH?{ Obwue gonpocwl 9fzei<nv1poo60pydoeaﬂuﬂ 00UeNnPOMbILULEHHBIX MEXAHUSMOG. Dnexmponpusoo HK/KK/KC — 18
AICKTPOTPHBOT MAUUH YUKTUHECKO20 de_ucmeuﬂ.?ﬂekmponpu@oa MAUUH HENPEPbIEHO20 deucmeu}?. . _ 3,16,18,24,30
THIOBBIX General issues of electrical equipment of general industrial mechanisms. Electric drive of cyclic
NPOMBILLTEHHBIX machines. Electric drive of continuous machines.

MeXaHU3MOB/




Automated electric drive
of typical industrial
mechanisms

DJIEKTP CTaHCAJTaAPbIH

XKobanaynsl yHbIMIACTBIPY JKOHE XKOOANBIK IIemIMIepAl TaHaay YLIiH Oacrankbl akmapar. Herisri
YKOOAIBIK MIeIiMAepAl TaHaay KpuTepuitiepi MeH omictepi. Herisri »xo0ansIK menriMaepai Tanaay.
DeKTp JKEeNiCiHIH )KYMBIC iCTey THIMAUIITIH apTTHIPY YILIIH apHalbl )k00aJIBIK IIeIiMIepAl TaHAaY.

sxodanay/ Opeanusayus nPoOeKMuposanusi U UCXOOHAs uH@opmayus Oisi 6bl60pa NPOEKMHbIX PeuleHUl.
21 I[poexTnpoBanue Kpumepuu u memoowvt 6b100pa OCHOBHBIX NPOEKMHBIX peutenull. Bvlbop ocHoeHbIX npoexmmbix HK/KK/KC — 110
TEKTPUYECKUX pewenuil. Bulbop cneyuanvbhublx npoexkmuwix  peutenull Oisl  NOSbLUEHUs  dppekmusnocmu 25,29,33,43,53 '
cranuuii/ Design of | ¢yukyuonuposanus snexmpuuecxoii cemu.
electrical plants Organization of design and initial information for the selection of design solutions. Criteria and
methods for choosing the main design decisions. Selection of basic design solutions. The choice of
special design solutions to improve the efficiency of the electrical network.
XKobanay typansl mamimerrep. Cranmaprrap Typaisl TyciHikrep. Cranmaprrap sxyieci. XKikrtey
TONTaphl. JIeKTp Tiz0ekTepi. CxeMamapaslH TYpiepi MeH Typiaepi. DIeKTp Ti30eKTepiH OpbIHIAY
epexxenepi. DIEKTPMEH >KaOABIKTay JKyieJepiHiH 3aMaHayW AW3aiHBIHBIH KypbUIbIMBL JKobamay
Ke3eHaepi MeH ke3eHuepi. JKobamblk xarmaiasl xyieni tanmay. XKobamay Ke3iHIETi TEXHUKAIbIK-
SKOHOMUKAIBIK IIEHIMIep: KypIeli calbIMIOap, JKBUIABIK IIBIFBHIAp. MHBECTHUIMSIIBIK KOOAHEI
Oararyay Kpurepuiiiepi. DJIeKTpMeH kKaOAbIKTay JKYHesepiHiH HYCKaJIapblH CaNbICTHIPY. JJIEKTPMEH
KaOOpIKTay JKYHenepiHiH KYpbUIBIMIBIK SIIEMEHTTEepi: KOCANKBl CTAHIMAJIAPABIH CXeMalxapsl MEH
DJIeKTpMEH XKaO/IBIKTapBl.
JKa0ABIKTAY Csedenuss o  npoexmuposanuu. Ilonamua o cmanoapmax. Cucmemsl  cMaHOAPMOS8.
Kyiiesepin :xobanay/ | Knaccugurayuonnvie epynnvl. Dnexmpuueckue cxemol. Buovl u munel cxem. Ilpasuia evinonnenust
29 IMpoexTnpoBanue anexmpuyeckux cxem. Cmpykmypa co8pemMeHH020 NPOEeKMUPOSAHUsT CUCTEM INEKMPOCHADICEHUSL. HK/KK/KC — 110
CHCTEM Cmaouu u smanet npoexmupoganus. CucmemHvlll aHAIU3 NPOeKMHOU cumyayuu. TexHnuko- 25,29,33,43,53 !
JJEKTPOCHADKEHUS/ | IKOHOMUYECKUE PeueHusl NPu NPOeKMUPOSAHUL. KANUMATIbHbIE GILONCEHUS], eXCe200Hble U3OEPIUCKIL.
Power supply systems | Kpumepuu  oyenxu  uneéecmuyuonnozo  npoexkma.  Cpasnenue  6apuanmos  cucmem
design anekmpocrabdcenus.  DleMeHmvl  KOHCMPYKYUll — CUCmeM  DNeKMPOCHAOdCEHUs:  cXembl U
000py008aHue NOOCAHYUU.
Information about the design. Concepts about standards. Systems of standards. Classification groups.
Electrical circuits. Types and types of schemes. Rules for the implementation of electrical circuits.
The structure of modern design of power supply systems. Stage and design stages. System analysis of
the design situation. Technical and economic decisions in the design: capital investments, annual
costs. Evaluation criteria for an investment project. Comparison of power supply system options.
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