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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TOHJAEP KaTajlorbl >KYMEJIICHTeH TaHjay OOWBIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

CTyneHT MaMaHIBIKTApJbIH  MIHJIETTI KOMIIOHEHT/>)KOFaphl OKY  OpPHBI
KOMITOHCHTIHIH  TMOHJAEPIH MEHrepyMeH Karap, YCBHIHBUIBII OTBIpFaH TaHJAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
Oipjece OTBIPHIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPTe >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crymenrrep! bigim 0Oepy TpaeKTOPHICHIHBIH O1pTYTAaCTHIFBIHBIH
oimacteipputybl  Ci3fiH OoJialllakTa MaMaH pPETIHAE KOCIOM JallbIHABIFBIHBI3/IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON TEXHOJOTUU OOYUEHHS pa3paldaThIBACTCS KAaTaJor AJIEKTUBHBIX
JUCLMIUIMH, KOTOPbI MpeAcTaBiseT Cco0OM CHCTEMaTHU3UPOBAHHBIN IEepeUeHb
JUCLMILIMH KOMIIOHEHTA 110 BBIOOPY U COAEPKUT KPAaTKOE UX OMHCAHUE.

Hapsiny ¢ u3ydeHueM IUCHUILIMH 00s13aTE€IBHOTO / BY30BCKOIO KOMITOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHHUS JUCUUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbramuu 1no BeIOOpY 31EKTUBHBIX JUCUUIUIMH JaeT 31Bai3ep. Bmecre c
HUM CTYJEHT 3amoJyiHseT (opMmy 3alucHu Ha JUCUMIUIMHBL Ayig coctaBienus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxaemble CTyneHTbl! BaxkHO MNOMHUTB, 4YTO OT TOr0, HACKOJBKO
MPOlyMaHHOW | 1ieiocTHOM OyzneT Bamia oOpa3zoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear students! It is important to remember that the level of your professional
preparation as a future specialist depends on how thought-out and integral your
educational pathway will be.



CemecTp O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /
PacnpenesieHue 3JIeKTUBHBIX JMCIUILUIMH 10 ceMecTpam /
Distribution of elective courses by semester

[Tonniy ataysl / HaumenoBanue auciumuinasl / The name of the discipline

Kpeautrep
CaHbI /
Kom-Bo

KpEeUTOB/

Number of
credits

AxaneMust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

KyKBIK %oHe chIbaiiac >KeMKOPIIBIKKA KapChl MOJICHHUET Heri3aepi / OCHOBBI
npaBa U aHTUKOPPYHIIMOHHOM KyabTyphl / Basics of Law and Anti-
Corruption Culture

DKOJIOTHS JKOHE TIPUIUTIK KayIIci3airi / 9Koaorus u 6€301macHOCTh
xusHenestensHoct / Ecology and Life Safety

DKOHOMHKA KOHE KOcinKepiik Herizaepi / OCHOBBI SKOHOMUKH U
npeanpuaumarenscTsa / Basics of economics and business

Kembacmpuisik Herizaepi / OcHoBwl auaeperBa / Basics of Leadership

WHKII03UBTI ©3apa 9pEeKeTTECY 3TUKACHI / DTHKA MHKITIO3UBHOTO
B3auMoeiicteus / Ethics of inclusive interaction

DNEeKTPIIiK chI30aiap MeH cyJidanap / DIIEKTPUICCKUE YEPTEkKH U CXEMBbI /
Electrical drawings and diagrams

Wmxenepnik rpaduka / MmxenepHas rpaguka / Engineering graphics

DJEeKTp SHEpreTUKagarbl MaTeMaTUKAJIBIK €CerTeyep KOHE KOMIBIOTEPIIiK
Mojenaey / Matematndeckue 3aaui 1 KOMIBIOTEPHOE MOACTHUPOBAHNE B
anekTposnepreruke/ Mathematical and computer modeling tasks in the
electricity

ABTOMAaTTaHBIPBUIFaH xko0anay xxyienepi / Cuctemsl
aBTOMATHU3UPOBAHHOTO MpOoeKTUpoBaHus / Automated projecting systems

DnekTpMeH xkadapIkTay Herizaepi / OCHOBBI AeKTpocHaOKeH s /
Fundamentals of power supply

XKannel sneprus / O6mas sHepretuka / General energy

Onektp Kayincizairi Herizaepi / OcHoBbl nekTpode3onacHoctu / Electrical
Safety Basics

DJEKTp ’KoHE KOMITBIOTEPIIK eJmmemaep / DIeKTpUIeckre U KOMITbIOTEpHBIE
n3mepenus / Electric and computer measurements

DNeKTp TEXHOJIOTUSUIBIK ~ KOHJBIPFBUIAp /
ycranoBkH / Electrotechnological installation

SHCKTpOTeXHOJIOFI/I‘leCKI/Ie

DNEKTpNIK JKOHE 3JEKTPOHJIBIK KYPBUIFbLIap / OJEKTpUYecKue H
anexktpounsie ammaparsl / Electrical and electronic devices

DNEeKTPTEXHUKAIIBIK MaTepHalITaHy /
matepuanosenenue/ Electrical Materials

DNEKTPOTEXHUUECKOE

DNeKTp KOHE KYPBUIBIMABIK MaTepuantaHy / DIEKTPOTEXHHUYECKOE H
KOHCTpyKUMOHHOe MatepuanoBenenue / Electrical and Structural Materials
Science

DNEeKTPOHUKA JKOHE MHKPOIPOIECCOPIBIK TEXHUKAa / OJEKTPOHHWKA U
MUKponporeccopHas TexHuka / Electronics and microprocessor technology

3UATKEpJIK  JKOHE  CaHJBIK  JKydelep  MeH  TexHojorusuiap  /
WuTennekryanbHble U 1UppoBble cucTteMbl U TexHonorun / Intelligent and
digital systems and technologies




DneKTp xKeniepi koHe Kyhenepi / DIEKTpHUUECKHE CETH U CHUCTEMBI /
Electrical networks and systems

DHepreTukagarbl CaHIbIK onictep / UucneHHbIE METOJbl B DHEPreTHKE / 6 °
Numerical methods in power engineering

DNEKTp CTaHIMSATIAPhl MEH KOCAIKBI CTAaHIHsIIAp / DIEKTPUYECKHE CTaHIIUH

u noacrannuu / Power stations and substations

TapaTty  KypbUIFBUIAPBIHBIH ~ 3aMaHayd  dJEKTp  KaOIbIKTapbl  / 6 6
CoBpeMEHHOE IJIEKTPOOOOPYIOBAHUE PACIIPEACIUTENBHBIX YCTPOUCTB /

Modern electrical equipment for switchgear

OnexkTpiueHAipy kyhenepin kobamay / IIpoekTupoBaHHE  CHUCTEM

anexkrpuduranuu / Designing systems of electrification

Kamaneik  oprama xoHe AOK oHeprus TyThIHYABI Oackapy / 6 6
VYupasienue 3HepromnorpediieHueM B ropojackoir cpeme u  AIIK /

Energy management in urban environment and agro-industrial complex

Dnektp xapbikTaHaplpy / Dnekrpoocsenienue / Electric lightning

Smart Grid xo6anay wHerizgepi / OcHoBbl mpoektupoBanus Smart Grid / 5 7
Smart Grid Design Basics

DneKTpMeH >KaOHbIKTay >Kyienepin jkobanay / IIpoexkTupoBaHue CUCTEM

anexktpocHabxenus / Design of power supply systems 5 7
ABTOMAaTTaH/IbIpbLUIFaH Oackapy KyHenepi / Cucremsl
aBToMatusupoBanHoro ynpasieHus / ERP/MRP systems

Pernernik KopraHbIC oHE aBTOMaTHka / Peselinas 3amuTa W aBTOMaruka /

Relay Protection and Automation

DJEeKTPMEH Ka0AbIKTay KYPbUIFBUIAPBIH Caly, MOHTXKIAY KOHE Maijanany 5 7
/ Coopy’keHHe, MOHTaX M JKCIUTyaTallus YCTPOWCTB AJIEKTPOCHAOKEeHHUS /

Construction, installation and operation of power supply devices

DNeKTp KOHABIPFBUIAP/ABI MOHTaXHay / MOHTaX 3JEKTPOyCTaHOBOK /

Installation of electrical

DOnexkTpMeH  kKaOJbIKTay  KYpbUIFBUIApblH  ycray /  TexHuueckoe 5 7
o0CITy>)KUBaHHE YCTPOUCTB 3JIEKTPOCHA0KEHHU S /

Maintenance of power supply devices

DnexTp xabapIKTap bl Maiianany koHe keHAey / PEMOHT U aKcIutyatanus
anektpoobopynoBanus / Repair and maintenance of electrical equipment

Kocimopelngapaarsl  OKOHOMHKA ~ JKOHE  OHEPrOMEHEKMEHT  / S 7
DKOHOMMKA u HYHEPTrOMEHEKMEHT Ha MPEPUATHIIX /

Economics and energy management at enterprises

OnekTpMeH  kaOAbIKTay — oKyHenepiHjaeri  etmem  mpounecrep  /

[lepexonnble  mporeccsl B CUCTEMax  DJIEKTpOCHAOXKeHust  /

Transient processes in power supply systems 5 7
DHEpreTHKa1arbl KeIIeH/TI KEIIepAIH KHOepKayirnci3airi /

Kubepbe3onacHocTh KOMIUIEKCHBIX ceTe B sHepretuke  /

Cybersecurity of complex energy networks

Kocvimwa 6inim 6epy 6azoapramacet (Minor) /

Jlononnumenvhas obpazosamenvras npoepamma (Minor)

1 Tlon / lucummuinaa 1 5 5)
2 ITon / ucuumnauna 2 5 5
3 Ion / Iucummmaa 3 5 6
4 T1on / Aucuniauna 4 5 6




1 2 kypc cTyaeHTTepiHe apHAJFaH YJIeKTHBTI MoHAepP / DJIeKTHBHBIE TUCIUILIMHBI [JIsl CTyeHToB 2 Kypca / Elective

disciplines for 2nd year students

KYKbIK ocone colbaiinac s#cemKopasblKKa Kapcol Mmaoenuem nezizoepi / OcHoevl npasa u aHmuKoppPynRyuoHHOU Kyasmypol /

Basics of Law and Anti-Corruption Culture

OKy makcamut / Yueonas uens | Purpose

Cei0aiinac  KEMKOPJIBIKKa Kapchl — 1C-KHMBLI
OOMBIHIIIA KYKBIKTBIK OULTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaJbIITACTBIPY

CdopmupoBaTh cucTeMy IPaBOBBIX 3HAHUN H
IPAXKJAHCKOW MO3ULMU 110 POTUBOACHCTBUIO

KOPPYIINH

To form a system of legal knowledge and a civil
position on combating corruption

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajTymbLiap
— KasakcranuslH KOJIIAHBICTAFbI
3aHHAMACHIHBIH Herisri epexenepiy,

MewmnekeTTik 6acKkapy opraHaapbIHbIH KYHECIH,
COHJIaii-aK ChIOAMIac KEMKOPJIBbIKKA KapChl ic-
KUMBUIIBIH MOHIH, ce0enTepi MEH HiapajiapblH
TYCiHETiH 0O0JIaJIbI;

—  OKHFajap MEH
TYPFBICBIHAH TaJIalIbL;
— HOPMATHBTIK akKTUIepHi KOJAaHy, COHJaii-
aK chbl0aiyac >KeMKOPJBIKTBIH alJbIH alyIbIH
pyXaHH-aJaMI€pIIIIK TETIKTEPIH KOJIJaHabl;

— MeHrepyl  Tuic:  TYpiai  KyXKarrapra
KYKBIKTBIK ~ Taljay OKYprisy JAarabliaphl,
cpl0aililac  KEMKOPJBIKKA KapChl MOIAECHMETTI
KETUIIIPY AaFAbLIapHI,

— ©3 ewMmipiHAe chi0aliac IKEMKOPIBIKKA
KapChl KYKBIKTHIK O1TIMIII KOJITaHY;

— Olmyre THic: cbI0aillac KEMKOPIBIKTHIH
MOHI JKOHE€ OHBIH Taiga Oony cebenTepi,;
cpIfailiac KEMKOPIBIK KYKBIK OY3YIIBUTBIKTAp

opekerTepi 3aH

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHs] Kypca

— IIOHMMAaTh OCHOBHbIE MIOJIOKEHMSI
JeMCTBYIOLIETO 3aKOHOJIaTeNIbCTBA
Ka3zaxcrana, CUCTEMY OpraHoB
rOCYJapCTBEHHOTO YIPABICHMS, a TaKxKe
CYIIHOCTb, IMPUYIUHBI nu MCPbI

IIPOTUBOACUCTBUS KOPPYIILINY;

—  aHaJU3MpPOBATH COOBITUS W JICUCTBUS C
TOYKH 3PCHU IIpaBa,

— IPUMEHATh HOPMATUBHBIE AKThI, @ TAKKE
3a1eUCTBOBATh JyXOBHO-HPABCTBEHHBIE
MEXaHU3MbI IIPENOTBPAICHUS KOPPYIILIHAH;

— BIIQJEThb HABBIKAMU BEACHUSA IIPAaBOBOIO
aHalM3a pas3IMYHbIX JOKYMEHTOB, HaBBIKAMU
COBEPIICHCTBOBAHUS ~ AHTUKOPPYILIMOHHON
KYJbTYPBI;

— IPUMCHATH B cBOEH KHU3HCACATCIBHOCTHU
[IPaBOBBIEC 3HAHUS IPOTUB KOPPYIILUU;

— 3HaTh CYLIHOCTH KOPPYILUHA U IIPUYUHBI
e€ IPOUCXOXKICHUSA; MEpPY  MOpPaIbHO-

HpaBCTBeHHOI‘;I n HpaBOBOf/'I OTBCTCTBCHHOCTH

After successful
students will be
— understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes and
measures to combat corruption;

— analyze events and actions from the point of
view of law,

— apply regulations as well as to strengthen
spiritual and moral mechanisms for prevention of
corruption;

— possess the skills of conducting legal analysis
of various documents, skills of improving the anti-
corruption culture;

— apply legal knowledge against corruption in
their life activities;

— know the essence of corruption and the
reasons for its origin; the measure of moral and
legal responsibility for corruption offenses;

— to implement the values of moral
consciousness and follow moral norms in everyday
practice; to work to increase the level of anti-

completion of the course,




YIIiH MOpaJIbJIBIK-a1aMT €PILLITIK KOHE
KYKBIKTBIK JKayarKepIUIUTiK Iapanapsl;
MEHrepyl  Kepek:  MOpajibJblK  CaHa
KYH/IBUTBIKTApPBIH ICKE aChIpy KOHE KYHJENIKTI
NpakTHKaga  aJaMrepliivlik  HOpMallapblH
ycTaHy,  KacTap  apachlHIa  cblOaiinac
KEMKOPJIBIKKAa KapChl ~MOJCHHET JCHIeHiH
apTTHIpY OOMBIHIIIA )KYMBIC JKacay

3a KOPpPYNLMOHHbIE IIPaBOHAPYLICHUS;
peanu30BbIBaTh LIEHHOCTU MOPAIBHOIO

CO3HaHUsA M  CIIE0BAaTb  HPABCTBEHHBIM
HOpPMaM B  TIOBCEIHEBHOW  IPAKTHUKE;
paboTaTh ~ HaJg  TOBBIIICHUEM  YPOBHS
AHTUKOPPYILIMOHHOMN KYJIBTYPBbI B

MOJIOJICKHOU cpenie

corruption culture among young people

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypea | Course summary

MemiieKeT TMeH KYKBIKTBIH HETI3Tl YFBIMIAph
MEH KaTteropusuiapbl.  KYKBIKTBIK  KapbIM-
KarbiHacTap. KP KOHCTHTYHHSUIBIK KYKBIFBIHBIH
Herizaepi. KP OKiMIIIK oHE KBUIMBICTBIK
Kykblk Herizmepi. KP  A3aMaTThIK  KYKBIK
Heriznepi. "Cei0aiinac )KeMKOPJIBIK' YFBIMBIHBIH
TEOPHSUIBIK-dJiCHaMaNBIK Herizaepi. Ceibaiinac
KEMKOPJIBIKKA KapChl iC-KMMBLI IIAPTHI PETIHJIE

Ka3aKCTaHIBIK KOFaMHBIH QJICYMETTIK-
OKOHOMHKAIIBIK ~ KATBIHACTAPBIH  JKETULAIPY.
Crli0atinac YKEMKOPJITBIK MiHE3-KYJIbIK

TaOMFATHIHBIH TICUXOJOTUSUIBIK EPEKIIeTIKTEPI.
Cpi0aiinac KEMKOPJBIKKa Kapchl MOJIEHUETTI
KaneimTacTelpy.  Chl0aiimac  KEMKOPIBIKKA
KapcChl 1C-KUMBLIT MOCEJeNIepiHe MEMJIEKET TeH
KOFaMJIbIK YIBIMIAPABIH 63apa iC-KUMBLIBL.

OcHoBHbIE IIOHATHUSA " KaTerOpuu
rocynapcrsa 1 npasa. [IpaBoBele OTHOLIEHUS.
OcHOBbl  KOHCTUTYHIMOHHOTO mpaBa PK.

OCHOBBI aAMUHUCTPATUBHOIO U YrOJOBHOIO
npaBa PK. OcHoBbl rpaxaanckoro npasa PK.
TeopeTuko-MeToo10rnyecKue OCHOBBI
MOHATHS «Koppynuuu». CoBeplIEHCTBOBAHHE

COLIMAJIbHO-D)KOHOMHMYECKUX OTHOIIEHUN
Ka3aXCTAaHCKOTO OOIIeCTBa KaK  YCJIOBUS
IIPOTUBOAECHUCTBHIO KOPPYILHH.
[Icuxonoruueckre OCOOEHHOCTH IPUPOJIBI
KOPPYNIIMOHHOTO MIOBEJICHUS.
dopMupoBaHue AHTUKOPPYINLIMOHHON

KyJnbTypbl. B3aumonelicteue rocynapcrtsa H
OOLIECTBEHHBIX OpraHu3aluii B BOIpOcax
ITPOTUBOAECUCTBHS KOPPYIILIMH.

Basic concepts and categories of state and law.
legal relations. Fundamentals of the Constitutional
law of the Republic of Kazakhstan. Fundamentals
of administrative and criminal law of the Republic
of Kazakhstan. fundamentals of civil law of the
republic ~ of  kazakhstan.  theoretical and
methodological foundations of the concept of
“corruption”. improvement of socio-economic
relations of the kazakh society as a condition for
combating corruption. psychological features of the
nature of corrupt behavior. formation of an anti-
corruption culture. Interaction of the state and
public organizations in the fight against corruption.

Bazoaprama scemexuiici / Pykosooumens npozpammet | Prog

ramme manager

batitacoBa M.K.

‘ Ay6axuposa 3.5.

Ay6axkuposa 3.b.




IKonozus yHncane mipwinik Kayincizoiei / Ixonozus u 6ezonacnocms yncusnedeamenvnocmu/ Ecology and Life Safety

OKy maxcamut / Yueonas uens | Purpose

Texnocepa  MeH  TabuFu  DKOXKYyiernep
KBI3METIHJET1 KayinTi JKOHE TOTEHIEe KayilTi

@OpMUPOBAHUE HKO3AIIMTHOTO MBILIJIEHUAS U
CIIOCOOHOCTH  MPEAYNPEeXACHUS OINaCHbIX H

Formation of eco-protective thinking and the
ability to prevent dangerous and emergency

Karnaiapaa — eckepry — KaOUieTTepi  JKOHE | Ype3BBIYAHBIX CUTyaluil B pyHKIMOHMpOBaHuu | Situations in the functioning of natural
IKOKOpFay OiJIay bl KaJIbIITACTBIPY HPUPOJIHBIX YIKOCHCTEM H TEXHOC(HEphI ecosystems and the technosphere
Oxvimy namuorceci / Pesynomamut o6yuenus /Learning outcomes

Kyperbl carri asikrarannaH keiiin Outim | [Tocie  ycmemmoro  3aBepmienusi  Kypcea | After successful completion of the course,
aJIymbLIap o0yuarommecst OyayT students will be

— OSKOJIOTUSIHBIH, TIPUIUTIK Kayilci3airi MeH | — IOHMMaTh OCHOBHBIC KOHIENIMU dKojoruu, | — understand the basic concepts of ecology,
TYPaKThI JaMy/JIbIH Herisri | 6e30macHOCTH xu3HenesTenbHocTH, | life safety, sustainable development; social and
TYKBIPBIMIaMaaphbiH, AHTPOTIOTEH/IIK | YCTOWYMBOTO pa3BUTHS, coumanbHo- | environmental consequences of anthropogenic

KBI3METTIH QJICYMETTIK-KOJIOTHUSIIBIK CaJIapbIH
TYCiHY;

— OJIapJBIH JKaW-KYWIHIH KayinTi JeHreHiHiH
TYBIHIAYBIHBIH aJJIBIH Iy YIIiH TaOUFU JKOHE
TEXHOTEHMIK O KYHeNlepAiH  JlaMybl MeH
OPHBIKTBUIBIFBIHBIH 3epAcICHTeH
3aHJIBUTBIKTAPbIH KOJAaHY;

— 1CKe aChIPBUIFaH JKOHE BIKTMUMAaJl KayllTepaiH
Tepic ocepiH KOHE ONapAblH JCHreepiH,
AHTPOIIOTCH/IIK KBI3MET TOYEKeIIepiH Oaranay;
— TexHoc(epaHblH  KayilCi3AiriH  apTThIpy
OOMBIHIIIA iC - IIapanapAbl Kocmapiay;

— 03 OeTiHIIIe )KYMBIC ICTey, KOMaHa/1a KYMBIC

icTey, IIemiM KaObUIgay, CBIHM — OWJay,
HUGPIBIK  KOHE  aKMapaTThIK-KOMIBIOTEPIIIK
TEXHOJIOTHSUIAPIBI  KOJIJaHy, aKraparIeH

KYMBIC icTey JaFblIapbiHa e 601y

JKOJIOTUYECKHE IIOCIEACTBUS AHTPOIIOT€HHOU
JEeATEIbHOCTH;

— MNPUMEHATb M3YYECHHBIE 3aKOHOMEPHOCTHU
pa3BUTUS M YCTOMYMBOCTH IIPUPOJHBIX H
TEXHOTCHHBIX CHUCTEM Ul MPENyNPExKICHUA

BO3HUKHOBEHHS OIIACHOTO YPOBHS 170.¢
COCTOSIHMS;

— OLICHHUBATh HEraTUBHOE BO3JICHCTBUE
peann30BaHHBIX U MOTEHLHMAIBHBIX ONACHOCTEH
U UX YPOBHH, PHUCKH  aAHTPOIIOTE€HHOU
NEeSATEIbHOCTH;

— IUTAaHUPOBATh MEPONPUATHS IO MOBBIIICHUIO
0€30MMacHOCTH TeXHOChEPHI;

- O6J'IB.I[3TL HaBBIKaMH CaMOCTOSTEILHOMI
pa60TBI, pa6OTH B KOMaHJEC, IMPUHATHA
peHIeHI/IfI, KPUTHYECKOT'O MBIIIJICHUA,

IpUMEHEHHUs IHM(POBBIX M HHPOPMALUOHHO-
KOMIIBIOTEPHBIX ~ TEXHOJOTHH,  paboTel ¢
uHpopmanuen

activities;

— apply the studied patterns of development
and stability of natural and man-made systems
to prevent the occurrence of a dangerous level
of their condition

— assess the negative impact of realized and
potential hazards and their levels, risks of
anthropogenic activities;

— plan measures to improve the safety of the
technosphere;

— have the skills of independent work,
teamwork, decision-making, critical thinking,
the use of digital and information and computer
technologies, working with information

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypca | Course summary

AYTBKOHOTI/IH. HGMBKOHOF nsi. CHHAIKOJIOTHS.

AYTBKOJ'IOFI/IH. I[CMSKOHOTI/I}I.

Cunoxonorus. | Autecology.

Demecology. Synecology.
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buocdepa-noochepanbik KOHIEMIUACHL. Ta0uFu
pecypcTapbl JKOHE OJIaplbl THIMAI TaijaiaHy.
Kazipri  sxahangpl  SKOJIOTHSUIBIK ~ JKOHE
QJIEyMETTIK -3KOJIOT ASLITBIK MoceTenep.
Kopmiaran opra sxoHe TypakTsl qamy. Kazakcran
TYpPaKThl Jamy >KosblHIA. JKachll IKOHOMHMKA.
Komaiinel ToyekenmiH KoOHIenuuschl. KayinTi
KOHE  3UAHIBI  (pakTOpIApIbIH  JKIKTENYI.

Bbuocdepno-HoochepHas KOHIICTILUSI.
[lpuponHeie  pecypchl ¥ palMOHAIBHOEC
HPUPOJIOIIOIB30BAHHE. I'moGanbHbIE
IKOJIOTHYECKUE U  COLHUAIBHO-3KOJIOTHYCCKHE
npoOsieMbl  coBpeMeHHOCTH.  OKpyskaromias

cpena u ycroilunBoe pa3Butue. Kazaxcran Ha
NyTH K YCTOWYMBOMY pa3BUTHIO. 3eJeHast
sKoHOMHKa. KoOHIeNnuus NpuemMieMoro pHcka.

Biosphere-noosphere concept. Natural
resources and environmental management.
Current global environmental problems, current

social and environmental problems.
Environment and sustainable development.
Kazakhstan on the way to sustainable

development. Green economy. The concept of
acceptable risk. Classification of dangerous

Tetenmie xarnmaitmap kesingeri ic-kumbuinap | Kiaccudukarnus onmacHbix u Bpeansix akropos. | and harmful factors. The order of actions in
peTTiri IMopsimox  ;eiicTBuii  mpM  4Ype3BBIYANHBIX | emergency situations.
CHUTYaIUSIX

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Xacanosa A.H.

\ Hlenene M.A.

Hlenenes M.A.
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IKoHoOMUKa HcIHe KacinKepiK Hezi30epi / Ochosbl IkoHomuku u npeonpunumamenscmea | Basics of economics and business

OKy maxcamut / Yueonas uens | Purpose

Koram MEH (rpMaHbIH aneymertik- | DopmupoBaHue  TeoperMueckux  3HaHuii o | Formation of theoretical knowledge about
SKOHOMUKAJIBIK Jamy 3aHIBUIBIKTAPBI, | 3aKOHOMEPHOCTSIX corpanbHo-3KoHOMHUecKoro | the patterns of socio-economic development
SKOHOMHKAJIBIK ~ OWjIay  TocLal  Typajibl | pa3BuTHs obOmiectBa ¥ (Gupmbl, 3koHomuyeckoro | of society and the company, the economic
TEOPHSUTBIK OLTIM/II KAJIBIIITACTBIPY 00pasa MBIIUICHHS way of thinking
Oxovimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes

Kyperbl corri askraranHan keiiin 6imim | [Tocae yCHEeUuIHOro 3aBeplIeHHUs! Kypca | After successful completion of the course,
aJIymbLIap o0yuarommecst OyayT students will be

— 3aMaHayd O3KOHOMHKAHBIH, JKOHOMHKAJBIK | — HNPUMCEHATh H3YYCHHbIC MNpHHIMIBI 1 3akoHbl | — to apply the studied principles and laws
KaTeropusiIapabIH, TYXKBIPIMAAMAIIBIK | QYHKIIMOHUPOBAaHUS ~ COBpeMeHHOW  3koHomukw, | Of the functioning of a modern economy,
anmapaTTapIbIH MHKPO KOHE MaKpo | PKOHOMHUYECKHE KaTeropuH, MOHATHIHBIA ammapat | economic categories, conceptual apparatus

JCHTeHIepiHe JKYMBIC 1CTEYiHIH 3€pTTeNreH
MPUHIUITEP] MEH 3aHIBUTBIKTAPBIH KOJIJIaHY;

— DKOHOMHKAJIBIK KaFIanu bl Tangay;
KOCIKEpIiK  KbI3METTiH Oenrimi Oip TYpiHiH
HeTi3r1 MPOIIECTEPiH Oemin KOepCeTy;
KOCIKEPIIiK KBI3METTIH JKETICTITiH CHITaTTay;

— OusHec-)xocnapiap/sl KYpy; allbIHFaH OUTIMI1
naiianel OM3HeC Kypy YIIH KOJIJIaHy;

— KOCIMKEPIIK KBbI3METTI SKOHOMHUKAIBIK >KOHE
oneyMeTTik  6ackapy — cajachlHIa  JYpbIC
miemimMaep KaObuigayra;

— KOCIIKEPJIK KbI3METTI YHBIMAACTBIPY >KOHE
OHBIH THUIMALUIIrH Oaranay OOWBIHILA KYMBIC
icTey JaFaplIapbiHa ue 00Jy; Kypaeli caabiMaap

calacblH  TaHAayldbl  JONENAed  OTBIPBII,
apryMeHTTep 93ipjiey Ke3iHJe;, KOCIIMKEPIiK
KbI3MET cajachblH]Ia O0BITT KaTKaH

HKOHOMHKAITBIK KYOBUTBICTAp MEH MPOIECTEPIiH
MOHIH TYCIHYyJI€; MAIIMETTEp/li CUHTE3/IEY KOHE
olapAbl TYCIHAIPY Ke3iHJIe KOMITaHUSHBIH
JaMYBIHBIH ~ KeHOip  Mocenenepi  OOMbIHINIA

Ha MHUKPO- U MaKpOYPOBHSIX;
— AQHAJIMU3UPOBATb  DKOHOMHUYECKYK)  CHUTYaLUIO;
BBLIENIATh 0a30BbIC MPOLIECCHl TOTO MM MHOTO BUJAA

HpeILHpHHHMaTGHBCKOﬁ JACATCIIbHOCTH, JaBaTb
XAapaKTCPUCTUKY YCIICHIHOCTHU
HpeILHpHHHMaTGHBCKOﬁ JACATCIIBHOCTH,

— COCTaBJIATH 6I/ISHCC'HJ'I3HLI; IMPUMCHATDH

MOJIyYE€HHbIE 3HAHUS JI MOCTPOEHMS MPUOBLILHON
NPEANPUHUMATENBCKOMN 1E€ATEIIBHOCTH;
— NpUHUMATh MpaBUJIbHBIE pELIEHUS B 001acTH

SKOHOMHMYECKOTO W  COLMAJIBHOIO  YIpaBJICHUS
MIPEANPUHUMATEIBCKOMN 1EATENBHOCTH;
— o0Omagarb HaBbIKaMH pabOTBl B BOIpOCax

OpTraHu3alK TPEANPHHUMATEIILCKON /IeATEIIbHOCTH
U OIEHKH ee 3((EeKTUBHOCTH; NpU BHIPAOOTKE
apryMeHToB,  OOOCHOBaHHSA  BbIOOpa  cdepbl
NPUJIOKEHUS KamuTajga, B TOHUMAaHUU CYIIHOCTH
HKOHOMHYECKUX SIBIICHUI " MIPOIIECCOB,
OPOUCXOJAIIMX B cdepe MpeIrnpUuHUMaTeIbCKON
IEeITEIbHOCTH; B OOOOIICHMH JAaHHBIX H HX

HUHTCpOpCTAllUN IS BBIpaGOTKI/I CYKACHUA I10

at the micro and macro levels;

— analyze the economic situation; highlight
the basic processes of a particular type of
entrepreneurial activity; to characterize the
success of entrepreneurial activity;

— draw up business plans; apply the
knowledge gained to build a profitable
entrepreneurial activity;

— make the right decisions in the field of
economic and social management of
business activities;

— have the skills to work in organizing
entrepreneurial activities and assessing its
effectiveness; when developing arguments,
justifying the choice of the sphere of capital
investment; in understanding the essence of
economic phenomena and processes
occurring in the field of entrepreneurial
activity; in the generalization of data and
their interpretation to formulate judgments
on certain issues of the development of the
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TYKBIPBIM Kacay

‘ OTJEJLHBIM BOIIPOCAM pa3BUTHS (PUPMBI

| company

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypea | Course summary

"DKOHOMHUKa  Heri3nepi"KypchlHa  Kipicre.
Koramaplk eHaIpiC KOHE OHBIH KYPBUIBIMBL.
Koramapik IIapYaIlbUTBIK HBICAH/1aPHbI.
DKOHOMUKAIBIK JKYHENepIiH Typiepi KoHE
oNapAblH JaMy 3aHAbUIBIKTapbl.  Kamwmran.
Tizbek sxoHe aiHansM. Hapwik: TypIepi,
KYPBUIBIMBI, MOJICJIbJIEPl CYPAHBIC ME€H YCHIHBIC.

bocekenectik  koHe  MOHOmMoNMA.  OHIIpic
IIBIFBIHIAPHI. Komnanwus KBbI3METIH
YHBIMIACTBIPY JKOHE JKOCTIapIIay.

MeMmIeKkeTTik ~ peTTey: MOHI, MaKcaTTaphl,
KYpasiapsl. Kacinkepmikri KOJI1ayIbIH
QJIEyMETTIK KOHE OHIPITIK casicatsbl.
XablKapaiblK  AKOHOMHKAJIBIK  KaThIHACTap.

@OupMaHbIH CBHIPTKBI 3KOHOMHUKAJIBIK KBI3METIH
perrey.

Beenenne B kypc  «OCHOBBI  HKOHOMHUKWY.
OOwiecTBeHHOE TNPOU3BOACTBO U €ro CTPYKTypa.
®opMbl  OOIIECTBEHHOTO  XO34ICTBA. Turnbl
SKOHOMHYECKUX CHUCTEM U 3aKOHOMEPHOCTH UX
pasButus.  Kanmran. KpyrooGopor u 0060poT.
PeiHOKk: BuUabl, cTpykTypa, Monenun Chopoc u
npeiokenue.  KOHKypeHIMSS W MOHOIOJMAL.
Wznepxkun  npousBoicrBa.  OpraHuzauus U
TUTAHUPOBAHUE JESITEITLHOCTH (PUPMBI.
I'ocynapcTBeHHOE peryaupoBaHHe: CYLIHOCTb, LIENH,
uHCTpyMeHThl.  ComuanbHasT W pPErHOHAIbHAs
NOJUTUKA  TMOMJEPXKKH  MpEeANPUHUMATEIbCTBA.
MexayHapoiHble  SKOHOMHYECKHE  OTHOILICHHS.
PerynupoBanue BHEIIIHEAKOHOMHUYECKON
JeSITeTbHOCTH (PUPMBI.

Introduction to the course "Fundamentals of
Economics”. Social production and its
structure. Forms of public economy. Types
of economic systems and patterns of their
development.  Capital. Circulation and
turnover. Market: types, structure, models
of Supply and demand. Competition and
monopoly. Production costs. Organization
and planning of the company's activities.

State regulation: essence, goals, tools.
Social and regional policy  of
entrepreneurship  support.  International
economic relations. Regulation of the

company's foreign economic activity.

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Axmerxanosa b.K.

Mmunr B.A., Koans A Il

Mmunr B.A., Koans A Il
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Kowbacwvinoik nezizoepi / Ocnoewt 1uoepcmea / Basics of Leadership

OKy maxcamut / Yueonas uens | Purpose

CryneHTTepiiH KeIIOACIIBUIBIK ~KacHUeTTEeP/Ii,
CTHJIBJICP/Ii, KOCIIIOPBIH, aiiMaK YXOHE KaJIIbl €Il
JNCHTeHiHae ocep €Ty OdicTepiH  THiMII
naiiiainany apKbUIbl aJiaMIapablH MiHEe3-KYJIKbIH

OsBaagcHue CTYAEHTaMH METOJ0JIOTHCH u
MPaKTUKOMN 3¢ pexkTUBHOTO yIpaBJICHUS
MOBEJCHUEM W B3aUMOJCHUCTBUEM JIIOJEU IyTEM
3¢ pexTUBHOTO HCITOJIE30BaHUS JIMJIEPCKUX

Mastering the methodology and practice of
effective management of people's behavior
and interaction by effective use of leadership
qualities, styles, methods of influence at the

KOHE e3apa OpeKeTTeCyiH THiMI 0ackapy | KauecTB, CTWiIEeH, MeToJqoB BiusHus Ha ypoBHe | level of the enterprise, the region and the
olicTeMeci MEH IPAKTHKACKIH MEHTEPY NPEIPHUSTHUS, PETHOHA ¥ CTPAHBI B IEJIOM country as a whole
Oxvimy namuiceci / Pezynomamul 00yuenus / Learning outcomes

Kyperbl corti askraranHan keiiin 0Oidim | [Tociie  ycmemnoro — 3aBepimieHusi  kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— O6ackapyIbIH 0apIIbIK JICHICHIIepIHCT] | — IOHUMAaTh CYIIHOCTH M MeToabl  HayuyHoro | —understand the essence and methods of the
yibIMIaparbl  KOIIOACHIBUIBIK ~ MOCEJICNIEPiH | MOAX0Ja K TeopeTHYecKoMy U mpakThueckomy | scientific approach to the theoretical and
TECOPUSUIBIK ~ JKOHE  MPAKTHKAJIBIK  IIEIIyre | pelieHrIo mpobiieM JnaepcTBa B opranusanusax Ha | practical solution of leadership problems in

FBUIBIMH  KO3KApPacCThIH MOHI MEH OJiCTepiH
TYCiHY;

—0acKapymbUIBIK ~ MIHASTTEpHAI IIenry YIIiH

KO110aCIbUIbIK eH OUIIIKTIH Herisri
TEOPHSUIAPBIH KOJIJIaHY;
—JeKke OachIHBIH  apTHIKIIBUIBIKTAphl  MEH

KEMIIUTIKTEPiH ChIHU Oarasay;

— YKBIMJIA KYMBIC 1CTEY; 9JI€yMETTIK MaHbI3/blI
Macesieniep MEH YAepicTepal Tajjaay, TONTHIK
JMHAMUKa  YIEpICTepiH JKOHE  KOMaHJaHbI
KAJIBIITaCThIPy KaFUAAaTTapblH OUTy HErI31HJe
TOMNTBHIK JKYMBICTBI TUIM1 YHBIMAACTBIPY;

— TYJIFaapanbIk, TOTITHIK KOHE
YUBIMIACTBIPYIIBUIBIK ~ KOMMYHUKAIUSIIAPIbI
Tajnaay >koHe xobanay;

—ICKepJIK KapbIM-KaTblHAC JaFjblIapblHa He
Oomy, op TypJil OKarFmainapra OalJaHBICTBHI
OackapyblH aldyaH TYpJli CTUJIbJAEpiHE He Oouy;
Ken0acHIbUIBIK KAaCHETTEepAl 3epTTey oficTepl

BCEX YPOBHSX YIPABJIICHHUS;
— MICTIONIb30BAaTh OCHOBHBIE TEOPUH JIUJEPCTBA H
BJIACTH JJISl PEILICHNUS YIIPABICHUSCKHX 3a/1a4;

— KPUTHYECKH OLICHUBATh JINYHBIC JOCTOMHCTBA H
HEJIOCTAaTKH;

—paboTtaTh B  KOJUIEKTHBE;  aHAJIM3UPOBAThH
COIMAJIFHO 3HAaYMMBbIE MPOOJIEMBI M IPOIECCHI,
3¢ (GEeKTUBHO OpPraHU30BaTh I'PYNIOBYIO pPabOTy Ha
OCHOBE 3HAHHSI TPOIIECCOB TPYIIOBON TUHAMUKH H
MPUHIUIIOB (POPMUPOBAHUS KOMAH/IbI;

— aHAJTU3UPOBATh u MPOEKTHPOBATH
MEXJIMYHOCTHBIE, TPYIIIIOBBIE U OpTraHU3aIlMOHHEIC
KOMMYHUKAIINH;

—o0yiazaTh  HaBBIKAMH  JIEJIOBOTO  OOIIEHUS,
MHOTOOOpa3HBIMH  CTHJISIMH ~ YIpPAaBJICHHUS B
3aBHCUMOCTH OT Pa3IMYHbIX CUTyallUi; METOJaMH
Y METOIMKAMH HCCIICIOBAHUS JIHJICPCKAX KA4eCTB,
TEXHOJIOTUSIMH Pa3BUTHS JTMJEPCKUX CITIOCOOHOCTEH

organizations at all levels of management;
—use the basic theories of leadership and
power to solve management problems;
—critically evaluate personal strengths and
weaknesses;

—work in a team; analyze socially significant
problems and processes, effectively organize
group work based on knowledge of the
processes of group dynamics and the
principles of team formation;

—analyze and design interpersonal, group
and organizational communications;
—possess business communication  skills;
diverse management styles depending on

different situations; methods and techniques
for studying leadership qualities,
technologies for developing leadership
abilities
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MEH omicreMernepiue, KoII0acIbUIBIK
KabiumeTrTepal JaMbITy TEXHOJIOTHsUIApbIHA HE
6oy

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypea | Course summary

KembacIbIBIKTEIE —~ TaOMFaTel MEH  MOHI.
KembacubLibIk JKOHE MEHEIHKMEHT.
KembacuIbIbIKTBIH ASCTYPIT KOHLEHIHSIIAPHI.
Kem0acblIbIKTIH MHHOBAIMSIIBIK
KOHIeNusutapel. TonTap, KOMaHJamap >KOHE
KoMaHaa Kypy. KemoOacmbIHBIH  JaMybl.
Osrepicrepai  Ky3ere  acelpy  Ke3iHJHeri
KemoOacIbUIbIK. Kenbacubuibik Maceenepi.

ITpupona u cymHOCTh JmaepcTBa. JlupepcTBo u
MEHEKMEHT. Tpanunuonnsie KOHLCTILIUH
JUACPCTBA. I/IHHOBaI_II/IOHHbIe KOHICIIIINN
JIUJICPCTBA. ['pymnmsl, KOMaH/Ibl "
KOMaHa0o00pa3oBaHue. Pa3ssurue nuaepa.
JIugepcTBO TpPU  OCYLIECTBICHHMH HM3MEHCHHH.
[IpoGnems! uaepcrsa.

The nature and essence of leadership.
Leadership and management. Traditional
leadership concepts. Innovative leadership
concepts. Groups, teams and team building.

Leader development.Leadership in the
implementation of changes. Leadership
problems.

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programme manager

Jlambaynosa ' K.

| Hambaynosa I'.K.

Dambaulova G.K.

14




Huknrozuemi o3apa apekemmecy Imuracvl / ImuKka uHK103uH020 g3aumodeicmeusn / Ethics of inclusive interaction

OKy makcamuwt / Yueonan yenv / Purpose

CryneHTTep apacblHAa WHKIIO3UBTI ©3apa
OPEKETTECTIKTIH MHKJIIO3UBTI MOJICHHETI MEH
QJIEYMETTIK-TICHX OJIOTUSLITBIK, Heri3AepiH
KAJIBIITACTBIPY

@OpMUPOBAHUE Y CTYJICHTOB WHKIIFO3UBHOU
KyJIbTYpbl M  COLHAJIBHO-TICUXOJOTMYECKUX
OCHOB MHKJIFO3MBHOT'O B3aUMOJICHCTBHUS

Formation of an inclusive culture and socio-
psychological foundations of inclusive interaction
among students

Oxovimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes

Kypersl ¢oTTi asikraraHHaH KeifiH 0inim
aJIlylibL1ap

— QJIEYMETTIK-TICHXOJIOTHSUTBIK
MYT€IeK  aJaMIapMeH
KOJIJaHy;

— JKEKe KY3bIPETTep KOJJAaHYy MYIrelIeKTepMeH
KOHCTPYKTHUBTI KapbIM-KaTbIHACTbI
KaJIbIOTACTBIPY YUIIH

oM
KapbIM-KaThIHACTa

Ilocne ycmemHoro 3aBeplleHHsi Kypca
oOyyarommuecst Oyayt
— IPUMCHATH COIIMAJIBHO-TICUXOJIOTNYCCKHUEC

3HaHHUA BO B3aumoaericTsuu ¢ auramu ¢ OB3;
— MPUMEHATh JUYHOCTHBIC KOMITCTCHIIUH JIS
(dbopMUpOBaHUS KOHCTPYKTHUBHOTO
B3aumoaercTus ¢ aunamu ¢ OB3

After successful
students will be

completion of the course,

— apply  socio-psychological  knowledge in
interaction with persons with disabilities;

— apply personal competencies to form
constructive interaction with  persons with
disabilities

Kypcmuiy kvickawa masmynnt / Kpamxoe codepycanue Kypca | Course summary

Wukomro3ust  Oeniri  peTiHAe KapbIM-KaThIHAC
ATUKAchl. VHKIIO3UBTI ©3apa OpeKETTECTIKTIH
MICUXOJIOTHSUTBIK ~ Herizzepi.  Myrenekrepai
OHAITY JKOHE  JIEYMETTIK-TICUXOJOTHSIIBIK
Oeilimney  macenenepi;  KOMMYHHMKATHBTIK
KY3BIPETTIIIK, ©3apa OpeKeT eTy ITHKACchl MEH
MOJICHHUETI, MYTeIeKTEP 1 KaObLIIaY
CTEPEOTHNTEPIH KEHY kKOHE OJapMeH KapbIM-
KaThIHAC Ke3iHJe KapbIM-KaThIHAC
KeJIepriJIepiH )KeHY O0J1apbl MEH 9JIiCTepi.

Ortuka OOmEeHWs KaKk 4YacTb HWHKIIO3UH.
Ilcuxonoruyeckue OCHOBBI  MHKJIHO3MBHOIO
B3auMoieiicTBus. [IpoGiemsl peabmimTanuu u
COLMAJIbHO-TICUXOJIOTMYECKOM aJanTalyuy JIUL
c MHBAJIATHOCTBIO; KOMMYHHKaTHUBHAs
KOMIIETEHTHOCTb, 3THKAa MU KYyJIbTypa B3aWMO-
JeiCTBHUS, COCOOBI M METOJbl MPEOI0JICHUS
CTEPEOTHUIIOB BOCIIPUATUSA JIULL c
WHBAJIUJIHOCTBIO M IIPEOJOJEHUS KOMMYHH-
KaTUBHBIX 0apbepoB NpH OOIIEHUH C HUMHU.

Ethics of communication as part of inclusion.
Psychological foundations of inclusive interaction.
Perception of people with disabilities in society
and culture. Problems of rehabilitation and socio-
psychological adaptation of persons with
disabilities; communicative competence, ethics and
culture of interaction, ways and methods of
overcoming stereotypes of perception of persons
with disabilities and overcoming communicative
barriers when communicating with them.

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

VYpnabaesa JI.E.

‘ ITapxomenko MN.A.

Paxmatynuna A.P.
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Inexkmpiik cvizoanap men cynoanap / Inekmpuueckue yepmedxncu u cxemwvl / Electrical drawings and diagrams

OKy maxcamut / Yueonas uens | Purpose

Crynentrepre ANEKTPOTEXHUKAIBIK | DOPMUpPOBaHUE y CTYJCHTOB HaBBIKOB uTeHus u | Formation of students' reading skills and
KypajgapaslH ©3 OeTiMeH cyibamap MeEH | CaMOCTOSATEIILHOTO COCTaBICHHs cxeM W depTexei | independent drawing up of diagrams and
ChbI30aNapabl KYpy JKOHE OKYy JaFAbUIapbiH | JJICKTPOTEXHHUUYECKHX YCTPOMCTB drawings of electrical devices
KaJIBINTACTBIPY

Oxovimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie  ycmemmnoro — 3aBepmenussi  kypea | After successful completion of the course,
aJIymbLIap o0yuarommecst OyayT students will be
— ESKD Heri3ri craHmapTTapelH KOJJaHy; | — HCMIonb30BaTh ocHOBHbie cranmapTel ECKJI; | — use the basic standards of ESKD;
KOCINTIK ~ KBI3METTE  KHMi  KOJJIAHBUIATHIH | yCJIOBHBIE rpaduueckue o0o3Ha4deHus HambOosiee | conventional graphic designations of the
AIIEMEHTTEPIIH [IaPTTHI rpaduKajIbIK | yIOTpeOaseMbIX 3JEMEHTOB, B mpodeccronanbroi | Most used elements in professional activities;
Oenrinepin; JeATSIbHOCTH; — use in the design of electrical
— 9p  TYphi  KYPACHUIKTErli  DJIEKTPIIK | — WCIOJIb30BaTh npu npoektupoBanuu | documentation of varying degrees of
Ky)KaTTamajaapjbl jkobanayga KOJJaHy >KOHE | JJIEKTPOTEXHHUYECKYIO JOKYMEHTaIuio pasauunoi | complexity and draw up electrical
AIEKTPIIIK CTETEHH CIIO)KHOCTH " COCTaBIISITh

QJICKTPOTCXHUYCCKHUEC YCPTCIKH U CXCMbI

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

Marematuka |, ®u3nka

Marematuka |, ®usuka

| Mathematics 1, Physics

Kypcmuiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

Cez6anapasr ECKJ[  epexenepi  OoliblHIIA
paciMaey. OIeKTpPKOHIBIPFBIIAp  ChI30aapsl
MeH cyJsibanapibiH opTak Mamimertepi. [llapTTsr
rpaduKanbK OenrineyaiH Kypbuly KarFuaajgapsl.
Cynba TYpJiepi MeH yariepi.
DNEeKTPKOHIBIPFbLIAP cyJ10anapbIHbIH
epeKIleNiKTepl.  DIEKTpJIiK  cyjbamapaarbl
OpINTIK - caHABIK OedriieHyi. DIeKTpiiK
cyiibanapaarsl TYpakTel Oenrinenyi. Karumams
aNeKTpiik cynbamap. OpbIHOayAbIH — HETi3ri
epexenepi. OnekTpiik  Ti30eKTep MEH
y4JacTKinepai cyibanapna  Oenrijenyi.
DNEeKTPOKOHABIPFBUIAP/ABIH  DJIEKTPIIK  JKOHE

[IpaBuna odopmnenus uyeprexxker 1o ECKII.
OO0mue cBemeHHs O YepTexax U CcXeMax
ANEKTPOYCTAHOBOK. [TpuHnnnB MTOCTPOCHUS
YCIOBHBIX Tpaduuecknx oOo3HaueHuil. Buabl u
TUTBI cXeM. OCOOEHHOCTH CXEM AJIEKTPOYCTaHOBOK.

BykBeHHO-1IM(ppOBBIE 0003HaueHUS B
ANEKTPUUYECKUX cXeMax. [To3unmonnsie
0o0O3HaueHHss  Ha  DJJEKTPUYECKUX  CXEeMax.
[IpuHUMNUaTbHBIE AIIEKTPUYECKHE CXEMBI.

OcHoBHBIE TpaBuia BbINOJIHEHUsA. OO003HaueHUe
JJEKTPUYECKUX LENe M YYacTKOB Ha CXeMax.
CxeMmpl D2IEKTPOYCTAaHOBOK C JJIEKTPOHHOM H
MHKPO3JIEKTPOHHOU anmapaTypoil. Cxembl

Rules for drawing drawings according to the
ESCD. General information about drawings
and diagrams of electrical installations.
Principles of construction of conditional
graphic designations. Types and types of
schemes. Features of electrical installation
schemes.  Alphanumeric designations in
electrical circuits. Positional designations on
electrical circuits. Basic electrical diagrams.
Basic rules of execution. Designation of
electrical circuits and sections in the
diagrams. Diagrams of electrical installations
with  electronic  and  microelectronic
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MHKPO3JICKTPIIIK KypaJaap KOMETIMEH | coenmuHeHuit  u  momxiouenud.  Yeprexu | equipment.  Connection  diagrams  and
cyibamapel.  Kocbkuly koHe  GailmaHBICTBIPY | dyeKTpoobopynoBanus Hampsbkenuem cseimie 1000 | connections.  Drawings — of  electrical

cyibanapsl. Dnekrpokypainapasin 1000 B-tan | B. equipment with a voltage over 1000 V.
KOFaphl KEPHEY CyJI0aIaphl.

Ilocmpexsusummepi / [locmpexeuszumat | Postrequisites

DJIeKTpIIeHIpy XKylenepin xobanay ‘ ITpoekTHpOBaHKE CHCTEM JJIEKTPUDUKAIIIH ‘ Design of electrification systems
bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager
Temupxanosa X.3. | Juk AIL | Dick A.P.
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Huoncenepnik epagpuxa / Unorcenepnan cpagpuxa / Engineering graphics

OKy maxcamut / Yueonas uens | Purpose

I'padukanbik akmapaTTbl Jypbic  KaObuiaay, | PopMupoBaHue CIoCcoOHOCTEH npaBuibHO | Formation of the ability to correctly perceive,
OHJICY JKOHE OiHATY KaOieTTepiH | BOCIPHUHUMATD, nepepabarbIBaTh u | process and reproduce graphic information
KAJIBIITACThIPY BOCIIPOU3BOJUTH IpapruecKyr0 HH(OPMAITHIO

Oxvimy nomuoiceci / Pesyiomamut 00yuenus / Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie  ycmemmnoro — 3aBepmenust  kypea | After successful completion of the course,
aJTymbLIap o0yuarommecst OyayT students will be
— MPOCKIMSIIBIK ChI30aHBIH 3aHIBUIBIKTAPbIH, | — KCIOJNB30BaTh 3aKOHBI, MeTonsl W mpuembl | — USe the laws, methods and techniques of

o/icTepl MEH TOCUIIEPiH KOIaHy,

— MPaKTHUKAIBIK MIHISTTEpAI MIeUly YIIiH

IIPOCKIMOHHOI'O YCPUCHUA,
— HNPUMCHATH MMAKCThI NPUKIIAJHBIX IPOrpaMm IJIsd

projection drawing;
— apply packages of applied programs to

KojmaHOanel  OarmapiaManap — MAKeTTEPiH | PEIICHUs MPAKTHYCCKHX 3a7ad; solve practical problems;
KOJIJaHy; — MpPOBOJWTH OIIEHKY CTaTUCTHYECKHX CBOWCTB | — t0 assess the statistical properties of
— OSKCIIEPUMEHTTIK  JCPEKTEp  KeCTEJEpiHiH | TaOJHIl SKCIIEPUMEHTAIbHBIX JAHHBIX experimental data tables
CTaTUCTUKAJIBIK KacHUeTTepiH Oaranayzsl
KYpPrizy
Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites
Maremaruxka I, |1, ®usuka ‘ Maremaruxka I, |1, ®usuka ‘ Mathematics I, 11, Physics
Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary
Ch3ynbIH TEOMETPHUSLITBIK Herizzepi, | ['eomeTpuueckre ocHOBHI uepueHus, odopmienue | Geometric basics of drawing, design of

cei30anapasl  pecimzaey. ['€oMeTpHsIIBIK  ChI3Y.
[TpoexusuiblK cb13y. CbI30a reoMeTpUsICHIHBIH
Herizgepi.  MammHa jkacay CbI3y. OIEKTp
TEeXHUKaJBIK  Cchl30amap  MeH  chi30amap.
Komnerorepnik kectere kipicne. ['paduxanbik
KyHesnep JoHE KOMIBIOTEpINIK TrpadUKaHbIH
KYpbUIFbUIapbl.  I'padukanblk  MonmiMeTTep.i
YCBIHY.

YEPTEKEH. I'eomerpuueckoe YepueHHUe.
[IpoeknmonHoe YepucHHUE. OCHOBEI
HayepTaTebHON T€OMETPUH.
MamuHOCTpOUTENBHOE YepUeHUE.

DNeKTPOTEeXHUYECKUE YEPTEKU U CXeMbl. BBeneHue
B KOMIIBIOTEPHYIO Tpaduky. I'paduueckue cuctemsl
51 YCTPOMCTBA KOMITBIOTEPHOM rpauKH.
IIpencraBnenue rpaguuecKuX JaHHBIX.

drawings. Geometric drawing. Projection
drawing. Fundamentals of descriptive
geometry. Mechanical engineering drawing.
Electrical drawings  and diagrams.
Introduction to computer graphics. Graphic
systems and computer graphics devices.
Representation of graphical data.

Ilocmpexsusummepi / [locmpexeuszumwt | Postrequisites

DIeKTPAEHIIPY KYyHenepiH xobanay

| |

[IpoekTupoBanue cucteM 31eKTpUUKaALUN

Design of electrification systems

bazoaprama scemexuiici / Pykosooumens npozpammet | Programme manager

CapcenbaBa I'.A.

Cama B.1O.
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3/1el<mp 3Hepzemu1<a0azbl MamemamuKaiblK ecenmeyiiep yHcoHe KOM”blomeleiK MOOeJu)ey / Mamemamuueckue 3a0auu u KomnbiomepHoe
Mooenuposanue 6 anexkmpornepzemurxe | Mathematical and computer modeling tasks in the electricity

OKy maxcamut / Yueonasn uens | Purpose

DJNEeKTp HHEPreTUKachl CalachlHIAFbl HETi3ri
MaTeMaTHKAJIBIK €CeNTepi MIemy YIIiH OiliM
MEH  ICKEPJIKTI  KaJbINTaCTBIPy:  JHEPrus
KYHEJepiHiH KalbIITHl PEXUMJIEPIH ecemnTey,
CTaTUCTHKAIIBIK KOHE JTIMTHAMUKAJIBIK
OPHBIKTBUIBIKTBI 3€pTTEY, SHEPTHs JKyHenepiHiy
pPeKUMICPIH OHTAMIAHIBIPY JKoHE Oipkarap
Oacka

dopMUpOBaHUE 3HAHUW M yYMEHUM IJIsI PEIICHUS
OCHOBHEIX MATEMAaTHYSCKHUX 3aJad B o00JacTu
AIIEKTPOIHEPTETUKU pacyeTsl HOPMAaJIBHBIX
PEXKUMOB SHEPTOCHUCTEM, HCCIICAOBAHNUC
CTaTUCTUYECKOW M JUHAMHYECKOM YCTOMYMBOCTH,
ONTUMU3ALMS PEKUMOB DSHEPrOCUCTEM U PNl

JPyTHX

Formation of knowledge and skills for
solving basic mathematical problems in the
field of electric power: calculations of
normal modes of power systems, research of
statistical and dynamic stability, optimization
of modes of power systems and a number of
others

Oxvimy namuorceci / Pesynemamut 06yuenus /Learning outcomes
Kyperbl corri askraranHan keifin 0Oiiim | [Tocsie  ycmemnoro — 3aBepmenusi — kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— Kociou ecenrTep/ai HIeIy/e THICTI | — TPUMEHSTH cooTBeTCTBYrOMIMI | — are able to apply the appropriate physical
bu3rMKaMaTeMaTHKAJIBIK ~ almapartel, Tauaay | GU3UKOMaTeMaTHYeCKHUil armmapar, meroael | and mathematical apparatus, methods of
KOHE MOJICNIBACY OMICTEpiH, TCOPHUSUIBIK JKOHE | aHAIM3a M MOJCIUpOBaHMs, Teoperndyeckoro u | analysis and modeling, theoretical and
OKCIIEPUMEHTTIK ~ 3epTTeyJepAl  KOJJaHyFa | SKCIEePHMMEHTAIbHOTO MCCIeIOBaHus TpH pernenun | experimental research in solving professional
KaOIeTTi; podeCCHOHAIILHBIX 3a/1a4; problems;
— DJIEKTp XKeIijepi MEH 3JIEKTPMEH KaOpIKTay | — pellaTh ONTHMH3AIMOHHBIC 3a1aud 1Mo BeIOOPY | — to solve optimization problems for the
KYHeNepiHiH OHTAaiIBl TapaMeTpiepi MeH | ONTUMAaJIbHBIX napameTpoB u pexumoB | selection of optimal parameters and modes
peKUMIEPIH TaHgay OOWBIHINA OHTAWIAHIBIPY | AJIEKTPUUESCKUX cereit u cuctem | of electrical networks and power supply
MIHJETTEpIH HIeHeal ANEKTPOCHAOKEHHS systems

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

Martemartuka |, |1, dusuka

‘ Martemartuka |, 11, ®usuka

\ Mathematics I, 11, Physics

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

KypcrelH ~ Herisri  MmiHzaerTepi.
SHEPTreTUKAChl TYpajbl > KaJIIbl
DONeKTp  SHEpPreTUKACBIHBIH  MPAKTUKAJIbIK
MIHJIETTEpiHE KATBICTEI CBI3BIKTEIK
Oarmapnamanay. ChIBBIKTBIK — Oarnapiamanay
€CeNTepiHiH  AKOHOMHUKAJIBIK-MaTeMaTHKAJIBIK
MoJieNIbJiepiH Kypy. CHMITIEKCTI HISHIM OJicl.

OnexTp
MOJIIMETTED.

OcHoBHble 3amaun Kypca. OOmume cBefeHus 00

BIIEKTPOIHEPTETUKE. JIuneitnoe
IIPOrPaAMMHUPOBAHHUE MIPUMEHUTEIIBHO K
MPAaKTUYECKUM  3ajja4yaM  3JIEKTPOIHEPreTUKHU.
CocraBnenue SKOHOMHUKO-MAaTEMAaTHYECKUX

MOJEJIed 3aJad JMHEHHOTO IPOrpPaMMHUPOBAHUS.

CummuiekcHbpli  MeTon  pemieHus. ['paduyeckuii

The main objectives of the course. General
information about the electric power
industry. Linear programming applied to
practical tasks of the electric power industry.
Compilation of economic and mathematical
models of linear programming problems.
Simplex solution method. A graphical way to
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ChIBBIKTHIK OargapiaManay ecenTepiH Menry iy

rpadukaneik omici. Kepi marpunamapsi

dakTopiapaslH KOOEHTIHIICI TYpiHIE YCBHIHY.
ChIBBIKTHIK Oarmapiamanayiarbl KOCApJIBLIBIK
TEOpHUsACHL. bacTamkel Tipek kocmapiapblH Tady
Oarmapiiamanay.
Junamukanelk Oarmapnamanay. Kpurepuanasi
IHEPTETHUKACHI

omictepi. CBI3BIKTBIK €MeC
Oarmapiiamanay. DIIeKTp
ecentepinge  bIKTUManIbIK  TEOPHUSICHI

MaTEMaTUKaAJIbIK CTaTUCTHUKAHBI KOJIJIaHY.

Koc

MCH

croco6 pereHus 3aaq JTMHEHHOTO
nporpammupoBanus. IlpencraBienne oOpaTHBIX
MaTpull B BHUAEC  [POU3BEICHUS  JBONHBIX
comMHOXuTeNe. Teopus  ABOMCTBEHHOCTH B
JIMHEHHOM IpOrpaMMUPOBAHUM. Merons!
HAXOXJEHUSI ~ MCXOJHBIX  OMNOPHBIX  IUIAHOB.

Henunelinoe nporpammupoBanue. [[uHamuueckoe
IIPOrPaMMHUPOBAHHUE. Kpurepuansnoe
IIPOrpaMMHUPOBAHUE. IIpumeHeHue TEOPUHU
BEPOATHOCTEM M MAaTEMATHYECKOM CTAaTHUCTUKH B
NEKTPOIHEPreTUYECKUX 3a1a4ax.

solve linear  programming  problems.
Representation of inverse matrices as a
product of double multipliers. Duality theory
in linear programming. Methods of finding
the initial reference plans. Nonlinear
programming.  Dynamic  programming.
Criterion  programming. Application of
probability theory and mathematical statistics
in electric power problems.

Ilocmpexsusummepi / [locmpexeuszumeut | Postrequisites

DNEKTp KoHE KOMITBIOTEPIIIK OJIIIeMIEP
DHEpPreTUKaIarbl CAHJIBIK SJICTED

3JI€KTpI/I‘-IeCKI/I€ U KOMIIBIOTCPHBIC U3MCPCHUSA
YucneHHwle MCTO/IbI B 9HCPI'CTUKC

Electric and computer measurements
Numerical methods in power engineering

bazoapnama scemexuiici / Pykosooumens npozpammsl / Programme manager

CapcenbaeBa " A.

Yymayenxko C.B.
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Aemomammanovipvinzan xcooanay ycyienepi / Cucmemvl agmomamuzuposannozo npoexmupoeanus / Automated projecting systems

OKy maxcamut / Yueonas uens | Purpose

[ToHHIH MaKcaThl TEXHOJIOTHSUIBIK MakcaTTarbl | Llenbto  aucuuruinabl - siBiisieTcst  npuoOperenue | The purpose of the discipline is to acquire
aBTOMATTaHABIPBUIFAH  JKoOayay  JKyHesepiH | TCOPeTHYEeCKHX 3HaHHi 1o ocHoBaM paspabotkm | theoretical knowledge on the basics of the
a3ipiey Herizzaepi OOMBIHIIA TCOPHUSUIBIK OUTIM | CHCTEM aBTOMAaTH3MPOBaHHOTO mpoektupoBanus | development of computer-aided design
anmy koHe 3amaHayn AXKOK-MeH mnpakTHKanbIK | TEXHOJOTHYECKOro  HasHaueHuss W oOyuenue | Systems for technological purposes and
KYMBICKA OKBITY OOJIBIN TaObLIAbI npakTuyeckoi padore ¢ coBpemennbiMu CAITP training in practical work with modern CAD
systems

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie  ycmemHoro — 3aBepmieHusi  kypea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be
— DJIEKTP KOH/IBIPFbLIApbIHA apHaJIfaH | — HKCIOJb30BaTh OCHOBBI u srambl | — USe the basics and stages of designing
KaONBIKTBI ~ KOOANayJblH  HEri3gepi  MEH | MPOCKTUPOBAHUS obopynosanus | equipment for electrical installations,
KE3CH/ICPIH Maijaany; AJIEKTPOYCTAHOBOK, — apply application software packages used
— DIEKTP KOHABIPFBUIAPBIHBIH MapaMeTpiepiH | — MPUMEHSTh IaKkeThl MNpUKIanHbIX mporpamy, | to calculate the parameters of electrical
€CenTey VIINH KOJJaHBLIATBIH KOJIAaHOANbl | UCMONBb3yeMble  JJIsS  pacuera  mapamerpos | installations;
OarmapamMalibiK MaKeTTepl KOJIAany; AIIEKTPOYCTAHOBOK; — to apply methods of computer design and
— JJIGKTp JHEPreTHKAachl MACeNeepiH MIey | — MPUMEHSThH METO/IbI xommsroTeproro | applied programs of CAD-systems to solve
YIIIH KOMIIBIOTEpIIK JM3aliH OJICTEpiH JKOHE | MPOSKTHPOBAaHHMA W  IpUKIagHbie mporpammel | problems of the electric power industry;
CAD KyHenepiHiH konnan6ansl | CAD-cucrem JUTSt pelieHus 3ama4 | — have skills in working with applied
OarapiamManapbiH KOJIJIaHy; 3JIEKTPOIHEPTETHKH; programs for modeling electric power
— DJIEKTp  JKyHesnepiH, o0OBeKTiiepi MeH | — o0jagaTh HaBbIKaMH pabOThI ¢ MpUKIagHBIME | Systems, objects and installations
KOHIBIPFBUTAPBIH ~ MOJENbJCYre  apHaJFaH | mporpaMMaMu MOJIETHPOBAHHSI
KOJJaHOaNbl OaraapiaMaiapMeH KYMBIC ICTEY | DJIEKTPOIHEPTeTUYECKHX CHCTeM, OOBEKTOB U
JarIblIapbiHa ue 60y YCTaHOBOK

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

Marematuka |, |11, duzuka ‘ Marematuka |, |1, ®uszuka ‘ Mathematics I, 11, Physics
Kypcmoiy kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary
TexHONOrMsUTBIK ~ TIporiecTepi  xkobanayasl | OCHOBBI aBTOMAaTHU3AIMH npoektupoBanus | Fundamentals of automation of design of
aBTOMATTaHABIPY HEri3/epi. | TEXHOJOTHYECKHUX MIPOIIECCOB. Metomonorus | technological processes. Methodology of
ABTOMATTaHBIPBUTFAH K00anay oiCTeMeci. | aBTOMAaTU3MPOBAHHOTO MpoekTupoBanusi. Mecto | computer-aided design. The place of CAD in
OnpipicTi  TexHONOTWSUIBIK  maibiaaayabiH | CATIP B ABTOMATHU3UPOBAHHOM cucreme | the automated system of technological
aBTOMATTaHABIpbUTFaH  skydecingeri  AXXK | TexHomormueckoid  MOATOTOBKM — MPOHM3BOJCTBaA. | preparation of production. Methods of
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OPHBI. TexXHOIOTrUsIIBIK

Kynenepi

KYpajapsl.
MexaHHKaIbIK
MIPOLIECTEPiHIH

KOHE OJapIpl KaMTaMachl3
AXOK  ozipiey

OHJICY IIH
AJKK.

CAD kecy Kypaiaapsl.

mporecTepIi
aBTOMaTTaHBIPBUIFaH x00amay amicrepi. AXOK
Heri3ri pyHKIusuIapsl MeH MakcaThl. AXOK imki

Ke3eHaepi.
TEXHOJIOTHSIBIK
TeXHOIOTHUSIIBIK
omepanusuIapabpl Ko0aayabl aBTOMATTaHBIPY.
KypbuiFbuiapabl sko0aniayibl aBTOMATTAHIBIPY.

eTy

Meroasl aBTOMAaTHU3UPOBAHHOIO TMPOEKTUPOBAHUS
TEXHOJIOTHYECKHUX TporeccoB. OCHOBHbBIE (YHKIIUU
n HasHauenue CAIIP. Iloxcucremsr CAIIP u
cpenctBa ux obOecnedeHus. Craaum pa3paboTka

CAIIP. CAIIP TexHOJIOTMYECKUX MPOLECCOB
MEXaHUYECKON 00paboTKH. ABTOMaTH3aIUs
IIPOCKTUPOBAHUA TEXHOJIOTHUYCCKUX onepaum”l.
ABTOMaTH3aIUS POEKTUPOBAHUS

npucrnocobnernit. CAIIP pexxymux "HCTpyMEHTOB

computer-aided design of technological
processes. The main functions and purpose of
CAD. CAD subsystems and their support
tools. Stages of CAD development. CAD of

technological processes of mechanical
processing. Automation of design of
technological operations. Automation of

device design. CAD of cutting tools.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

DHEpPreTUKaIarbl CAHJIBIK dJICTED

YucneHHble METOIbI B OHCPI'CTHKC ‘

Numerical methods in power engineering

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programme manager

Hypmyxamenosa T.K.

Cama B.1O.
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Anekmpmen sncadovikmay nezizoepi / Ocnoswt snekmpocuavacenus | Fundamentals of power supply

OKy maxcamut / Yueonas uens | Purpose

DNEeKTpMEH KabbIKTay HETi3/1epi, OHEPKACINTIK
KOCIMOPBIHAAPABIH ~ JJICKTPMEH  KaOABIKTAy
KYHENIepiH KYpy TEOpHsICbl MEH NPHHIHMIITEPI
OoMpIHIIIA OLTIM/I KaJbIITACTBIPY, DJICKTPMEH
KaOABIKTAYIBIH YTHIMBI CXeMaJlapblH KYPY/IbIH
KOHE ONlapApl MaiianaHyAblH PaKTHKAJIBIK
JaFAbUIAPBIH ATy

dopmMupoBaHue 3HaHUHI o OCHOBaM
UIEKTPOCHAOKEHUSA, 110 TEOPHUM U IPUHLUIAM
IIOCTPOCHHUS CUCTEM AIIEKTPOCHAOKEHUS
IIPOMBIIIJIEHHBIX IPEIIPUATHN, IIOJIy4eHHUe
IIPAaKTUYECKUX HABBIKOB CO3/IAaHMS PALlMOHAIbHBIX
CXEM 3JIEKTPOCHA0XKEHUS U UX IKCIUTyaTalluu

Formation of knowledge on the basics of
power supply, on the theory and principles of
building power supply systems of industrial
enterprises, obtaining practical skills in
creating rational power supply schemes and
their operation

OKbimy

Homuiceci / Pesynemamol 0yuenusn /Learning outc

omes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

DIIEMEHTTEPJIl EeCemTeyre >KOHE TaHJayFa,
COHJIal-aK SHEPKACINTIK  KOCIMOPBIHAAP/IbIH,
KajamapIbplH ~ JKOHE  KANIK  JKyHenepiHiH
ANEKTPMEH >Ka0JABIKTAy KYHENEepiHiH OJap.Ibl
o3ipyiey kKoHE Kypy MpoLeciHAe e, Oap.bl
naijanaHy MpOLECIHAE i€ OHTaWJbl KYMBIC
PEKUMIICPIH aHBIKTayFa KaOlJIeTTi;

NEKTPMEH  KaOJpIKTay  JKYyHelepiHiH
napaMmeTpJiepiH aHbIKTayFa JalbIHABIK;
SHEPrUsIMEH JKaOJbIKTay OOBEKTLIEpPIHIH
KYMBIC pEXKMMJIEPIH ecenTey KadineTl

Ilocne  ycmemHoro  3aBepuIeHHUs Kypca
o0yuarmuecs OyayT

CIOCOOHBI  pacCUUTHIBaTH W BBIOMPATH
AJIEMEHTBI, a TaKXe OMNpPEelesiTh ONTHUMAaJbHBIC
pPSKHMBI  pabOTBI  CHCTEM  3JIEKTPOCHAOKCHHUS
MPOMBIIIJICHHBIX ~ MPEANPUATUH, TOPOAOB U
TPaHCHOPTHBIX CHUCTEM KaK B TIpolecce UX
pa3paboTKM M co3laHusi, TaKk B MpoIecce uX
SKCILTyaTaIuH;

TOTOBHOCTH OIpPENEISATh MapaMeTpbl CHCTEM
ANEKTPOCHAOKEHHUS;

CIIOCOOHOCTh PACCUUTHIBATH PEKUMBI PAOOTHI
00BEKTOB YHEPrOCHAOKEHUS

After successful completion of the course,
students will be

are able to calculate and select elements,
as well as to determine the optimal operating
modes of power supply systems of industrial
enterprises, cities and transport systems both
in the process of their development and
creation, and in the process of their
operation;

readiness to determine the parameters of
power supply systems;

the ability to calculate the modes of
operation of power supply facilities

Kypcmoy koickawa mazmynot / Kpamkoe cooepacanue xkypea | Course summary

Kypctbiy  Herisri
KOCIMOPBIHAAPAAFbI
KaOBUIIaFbIIITap. lex  immHmeri  3JIEKTp
Kemnepl.  OHEpKOCINTIK  KOCIMOPBIHIAPbI
3aYBITIIIUIIK 3JIEKTPMEH JKa0IbIKTaYy.

epexenepi.
JNEKTP

OHepKaCINTIK
SHEPTUSICHIH

OcHoBHble  TONIOKEHUs  Kypca. IlpuemHuku
3JIEKTPOIHEPIUU Ha IIPOMBILITICHHBIX
NpEANPUATUSAX. BHYTPHUIIEXOBBIE JJIEKTPUYECKHE
CETH. Bnyrtpusasoackoe 3JIEKTPOCHa0KEeHNE
MIPOMBIIIEHHBIX TPEANIPUATHHN.

The main provisions of the course. Electric
power receivers at industrial enterprises.
Intra-shop electrical networks. Intra-factory
power supply of industrial enterprises.

Ilocmpexsusummepi / [locmpexeuszumut | Postrequisites

DNEKTp CTAaHIUSIIAPBI MEH KOCAJIKBI CTAHIIHSIIIAD

|

‘ DNEeKTPUYECKHUE CTAHIINH U TTOCTAHITUN

Power stations and substations

Bazoaprama scemexuici / Pykosooumens npoepammet | Programme manager

Capcenbana ' A.

Cama B.1O.
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Kannwvt anepeusn / Oowan snepecemura / General energy

OKy maxcamut / Yueonas uens | Purpose

FeutbiMu  OlmiMzai  KajbIITacTelpy — skoHe | @opMupoBaHME HaydyHOro 3HaHMs M mnonumanus | Formation of scientific knowledge and
SHEPIUsSHBI  aly, Oepy JKoHe TypieHaipy | Gusmueckoli  cyrm  mporeccoB  monmydenus, | understanding of the physical essence of the
MPOIECTEPiHIH (U3UKATBIK MOHIH TYCIHY nepeayu v mpeoopa3oBaHus SHEPTUU processes of receiving, transmitting and
converting energy
Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin Oixim | ITociie  ycmemnoro — 3aBepmenust — kypea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— JaspIIbIK, Ocliini OOMBIHIIIA KociOM | — HCIONb30BaTh OOIIeTeXHHYecKre 3HaHus aias | — are able to use general technical

MIHISTTepAl SNy YIIH JKaImbl TEXHUKAIBIK
OimiM/l maiinananyra KabineTTi;
— DHEpPrusi PEeCypCTapbIHBIH KO3Aepi, OJap.Ibl

penieHrs npoeCCUOHATBHBIX 3a/1a4 10 MPOQIITIO
IOITOTOBKH;
— BJageTh 0A30BBIMHA 3HAHUAMU 00 WCTOYHHKAX

knowledge to solve professional problems in
the profile of training;
— possess basic knowledge of energy

XKBLITY, MEXaHHKAJIBIK KOHE JIEKTP | IHEPropecypcoB, MeToaax WX ImpeoOpasoBaHus B | sources, methods of converting them into
SHEPTUsIChIHA TYPJCHAIPY OicTepi Typajbl | TEIUIOBYIO, MEXaHHYeCKyl0 u anekTpuueckyro | thermal, mechanical and electrical energy;
0azanbIK OLTIMII MEHIepeI; JHEPTHIO; — to make the simplest calculations of heat
— JKBUIy aJIMacy anmnapaTTapblHbIH KapanaibiM | — MPOU3BOIUTH pOCTEeiIIme pacuersl | exchangers and assess the thermodynamic
ecenTeyJepiH JKYprizy »oHE OJHEPreTHKAIBIK | TEI000MEHHBIX anmaparoB u onenky | efficiency of the actual cycles of power
KOHIBIPFBLIAPIBIH HAKThI LUKJIZEPIHIH | TePMOJMHAMHYECKOM s¢dexruBrocTn | plants
TEPMOIMHAMHUKAJIBIK THIMAUTITIH Oaraiai bl JIeHCTBUTEIBLHBIX IIMKJIOB SHEPreTUIECKUX

YCTaHOBOK

Kypcmuiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

OHeprus MEH DHEpPrusfa KaTbhICThl Kb
Mocesenep. ONEKTp KOHE JKbUIY JHEPIHSICHIH
aimy Ttocuinepi. KazakcTaHHBIH SHEPreTHKAIBIK
CTPaTErUsICHIHAAFbI OHepreTuka. Herizri
TEPMOAVMHAMUKAIIBIK CypakTap. by
Ka3aH/ABIKTaphl, OJIApAbIH cxeMmayapbl. JKbUIBITY
KOHE BICTBIK CyMeH kaOapIkTay. XKbuTy 251eKTp
CTaHIMsUIAapbl. [ 'MOPORNIEKTp  CTaHLMSUIAPHI.
XanapteuiaTelH sHEprus ke3zaepi. Pecypcrapabl
YHEMICHTIH TEXHOJIOTUSUIAPAbIH  QJICyMETTiK-
OKOJIOTHSUIBIK ~ acmlekTuiepl.  DHepreTHKaHbl

OOmue BoOMpoOCH, KacaroIMecs JHEPruud U
sHepreTuku. CrnocoObl MONyYyeHHs! JIEKTPUUECKOM
3 TEIJIOBOM DHEPIUHU. DHepreTuka B

sHepreTudeckoi crparernu Kaszaxcrana. OCHOBHbIE
TepMOAMHAMHUecKue Bompockl. [lapoBble KOTIBI,
ux cxeMmsbl. OTomIeHHe U ropsiuee BOJOCHAOXKEHUH.
TenoBeie AIIEKTPUYECKUE CTaHIIUU.
I'uaposnexTpuyeckue craHiuu. Bo300HOBIsIeMble
UCTOYHUKUA HHepruu. ColnaabHO-IKOJIOTHYECKHe
acleKTbl  pecypcocOeperalomux  TEXHOJOTHI.

General issues related to energy and energy.
Methods of obtaining electrical and thermal
energy. Energy in the energy strategy of
Kazakhstan. Basic thermodynamic issues.
Steam boilers, their schemes. Heating and
hot water supply. Thermal power stations.
Hydroelectric power stations. Renewable
energy sources. Socio-ecological aspects of
resource-saving technologies. Prospects for
the development of energy. Energy losses

IlepcnexktuBel  pa3Butus dSHepretuku. llorepm

and energy saving issues. Environmental
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JAMBITY ICPCICKTUBAIAPHI. OHeprusiHbl | YHEPrUU u BOIIPOCHI sHeprocOepexenus. | aspects of energy..
KOFAJTY JKOHE SHEPIUsHbl YHEMJIEY Macesenepl. | DKOJIOrMYeCKUe aCIeKThl S3HEPIreTUKH. .
DHEPreTUKAHbIH YKOJIOTHSUIBIK aCTIEKTLIEp. .

Ilocmpexsusummepi / [locmpexsuszumut | Postrequisites

DJIEKTP JKEeIIepi KoHe KyHhenepi ‘ DIEKTPUYECKHUE CETH M CUCTEMBI | Electrical networks and systems
Bazoaprama scemexuwiici / Pykosooumens npozpammet | Programme manager
Hypmyxamenosa T.K. ‘ Komkun 1.B. ‘
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Anexkmp Kayincizoizi nezizoepi / Ocnoewl 2n1ekmpooesonacnocmu / Electrical Safety Basics

OKy maxcamut / Yueonas uens | Purpose

Bonamiak 3JeKTpUK MaMaHIAPbIHBIH  JJICKTP
KOHJIBIPFBUIAp/Ia KayillCi3 JKYMBIC JKacay >KOHE
KBI3METIIIEePiH INEKTP TOTbIHAH
3aKbIMJJaHYbIHAH caKTay OoifpIHIIA
HIBIFAPMAIIBUIBIK MIENIIM/IEPiH KaJIbIITACTHIPY

dopmupoBanue |y Oyaymmx  CHEIUAIHUCTOB-
AJIEKTPHKOB, 3HaHW, TTO3BOJISIOIINX
CaMOCTOSITEIbHO W TBOPYECKU peIIaTh 3aJadd
OpraHu3aIu 0e30macHOM paboThI B

3JIEKTPOYCTAHOBKAaX M  3alUThI
TIOPAXKEHHUS JIEKTPUYECKUM TOKOM

nepcoHaia oOT

Formation of knowledge among future
electricians, allowing them to independently
and creatively solve the tasks of organizing
safe work in electrical installations and
protecting personnel from electric shock

Hamuoiceci / Pesynomamot 06yuenus / Learning outc

omes

OKbimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajnyubLiIap
— KOJIIAaHBICTaFbl  AJICKTP  KOHIBIPFbLIAPBIHA

KBI3MET KGpCCTCTiH epcoHaira KOﬁBIHaTBIH
TananTap/sl KOJAaHy;

— DJIEKTp TOTBIHBIH ocepiHeH 3aparn
LIEKKEHJEpre ajifalllkbl KOMEK KOpCETy >KoHE
’KacaH/Abl TBHIHBIC aJly JKOHE MXXYPEKKe Tikelen
eMeC Maccax xkacay

IMocie  ycmemHoro  3aBepuieHHsi — Kypca
o0yyarommecsi OyayT

— TpUMEHSTh TpeOOoBaHUS,
MEepCOHANly,  OOCIYXHBAIOIIEMY
AJIEKTPOYCTAHOBKH,

— OKa3bIBaThb MNCPBYIO IIOMOLIb IMOCTpaJaBIIUM OT
I[CI\/JICTBI/UI SJICKTPUYECKOIO TOKa W IMPOBOAMTH
HCKYCCTBEHHOE JIBIXaHUE M HENPSIMON Maccax
cepana

NpEAbSBISIEMBIE K
JICUCTBYIOILIHE

After successful completion of the course,
students will be

— apply the requirements for personnel
servicing existing electrical installations;;

— be able to provide first aid to victims of
electric current and perform artificial
respiration and chest compressions

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

DIEeKTPOTEXHUKAHBIH TEOPHSITBIK
Herizzepi |

TeopeTnyeckre OCHOBBI
JIEKTPOTEXHUKHU |

Theoretical foundations of electrical
engineering |

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

DJeKTp TOTBIHBIH ajamra 3usiHbl. Kayincizmik
apTTapbiHa acep eTeTiH DIIEKTP
KOHJBIPFBUIAP/ABIH ~ TapaMepTiepi.  DJIeKTp
KAyINCI3AIK  KpUTepuilnepl. OJEKTp KOHJbI-
PFBUIAPBIHBIH KAYINCi3Airine KONbLUIAThIH KaJIIbI
Tajanrap. Okiaynay AIIEKTP
KOHJIBIPFbUTAPBIHIAFbI KOpFay/IbIH 0acThl
Kypasibl. DJIEKTp KOHIBIPFBIIAPBIHBIH el
HEUTpaTbIAPbIHBIH PEKUMIEP] JKOHE Kepiey
xyuenepl. OkKmiaynanfaH >KOHE OIKEPJICHTeH
HENTpaJIb/Ibl JKeJIIep KayilnTepiH Tajijay.

OnacHocThb OJICKTPHUYICCKOr'0 TOKa MJIA 4YCJIOBCKA.

[TapaMeTpsl 2IEKTPOYCTAHOBOK, BIMAIOIIME HA
yCIIOBUS 0€30MacHOCTH. Kpurepun
anekTpobe3onacHoctu. OOmme TpeOoBaHUS K
0€30IaCHOCTH  3JIEKTPOYCTaHOBOK. M3zomsauus —

IJIaBHOE CPEICTBO 3alIUTHI B 3JIEKTPOYCTAHOBKAX.
Pe:xxuMbl HEWTpaln CETM M CUCTEMBI 3a3EMIICHHUS
AJIEKTPOYCTAHOBOK. AHAJIM3 OIMACHOCTH CeTed ¢
H30JIMPOBAHHOM M 3a3€MJICHHOW HENTPAJIBIO.

Danger of electric current to humans.
Parameters of electrical installations that
affect safety conditions. Electrical safety
criteria. General requirements for the safety
of electrical installations. Insulation is the
main means of protection in electrical
installations. Neutral modes of the network
and grounding systems of electrical
installations. Hazard analysis of networks
with isolated and grounded neutral.
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Ilocmpexeusummepi / [locmpexeuszumut | Postrequisites

DIIEKTp KeNiepl xKoHe Kyhemnepi
DJEKTP CTAaHIUSIAPBI MEH KOCAJIKBI CTAHIIHSIIAP

BJ'ICKTpI/ILIeCKI/Ie CETH U CUCTCMbI
3JI€KTpI/I‘-IeCKI/Ie CTaHIIMHY U ITOACTAaHIIUH

Electrical networks and systems
Electric stations and substations

Bazoaprama scemexuwiici / Pykoeooumenw npozpammet | Programme manager

CapcenbaBa I'.A.

I'manos 10.B.

|
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Inekmp ricane Komnovlomepuik onuiemoep / Inekmpuueckue u komnvromepusle usmepenus / Electric and computer measurements

OKy maxcamut / Yueonas uens | Purpose

Typni QYHKUMSIBIK KYPAETUIIKTIH  ©JIIIeyill
YCTaHBIMBIHBIH

TEXHUKACBIHBIH  KYPBUIBIC
OaifKaybl, OJIIECY/IH HETI3T1 9AICTepiH Urepy

N3yuenne  NpPUHIMIOB  IMOCTPOCHUS  CHUCTEM
HU3MEPUTEIIbHOU TEXHUKHU pa3IMYHOU
(YHKIIMOHATLHOW CIIOKHOCTH, OCBOCHHUE OCHOBHBIX
METOJIOB U3MEPEHUIT

The study of the principles of construction of
measuring equipment systems of various
functional complexity, the development of
basic measurement methods

After successful completion of the course,
students will be

— use the principles of operation and
construction of various electrical measuring
instruments in professional activities;

able to process measurement results;
the parameters of electrical

calculate

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl ¢oTTi asgkraraHHan keiiin Oigim | [ocae yCIEHOro 3aBepuIeHus Kypca
aJymbLiap o0yuaromuecst OyayT
— KOCINTIK KBI3METTE OPTYpPJdi OJCKTPJIIK | — HCIOJIb30BaTh  NPUHIMIBI  JICHCTBHS |
eJIIey  KYpaJJapblHBIH  JKYMBIC  iCTEy | IOCTPOCHHS PA3IUYHBIX AIIEKTPOU3MEPUTEIBHBIX
MPUHIUITEPIH )KOHE KYPBUIBICHIH KOJIJIAHY; puOOPOB B PO ECCUITHATBHOM IS TEILHOCTH;
— eNmIey  HOTWXKEJEepiH  OHIeW  amaapl, | — CHOCOOHBI 00pabaThIBaTh pe3yIabTATHI
NEKTPIIIK OJIIIey Ti30CKTepiHiH mapaMeTplIepiH | U3MEPEHU; paccuuTaTh rnapameTpbl
€CENTey JKOHE JYPBIC OJIIIeY KYpPaIJapbiH | DJICKTPOU3MEPUTEIILHBIX IENed W MPaBUIBHO
TaHay; BBIOMPATH CPE/ICTBA H3MEPEHHS,
— eNIIey KYpalJapblMEH JKYMBIC icTeyre, | — TOTOBbl ~ paboTaTh €  W3MEPHUTEIBbHBIMU
ANIEKTPIIIK JKOHE JJICKTPIIK eMeC MiaManapibl | mpubopamu,  H3MEpSATh  JJICKTPUYECKHE |

OJIILICYTe NabIH

HEOJICKTPUYCCKUC BCJIMYNHBI

measuring circuits and choose the right
measuring instruments;

— ready to work with measuring
instruments, measure electrical and non-

electrical quantities

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DNeKTpOTEeXHUKaHBIH TEOPHSUIBIK Herizzaepi |
DJNEKTp dHEpreTUKagarbl MATEMaTUKAJIBIK
€cernTeysep JKOHE KOMIBIOTEPIIIK MOAEIEY

TeopeTnueckne OCHOBBI 3JEKTPOTEXHUKH |
MaremaTtuueckue 3ajauid U KOMIIBIOTEPHOE
MO/JICJINPOBAHUE B AIEKTPOIHEPTETUKE

Theoretical foundations of electrical
engineering |
Mathematical and computer modeling tasks
in the electricity

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Kipicne. ©Omnmey TtociianepliH CHIATTaMachl.
Ou3HKaIBIK ayMaKTapIbIH OJIIIIeY Il
TYpPJAEHAIpyJaep.  DIEKTPIiK  ayMaKTapblH
eJIIey TacLAepi. DNeKTpIIiK emec
ayMaKTapAblH eJiey Tocinaepi.Omniey
TOCUIZEPIHACT]I AaKMapaTThl TIPKEY TOCUIAEPI.
AKMapatTThIK eJeyil sxyienepi.

Bsenenue. XapakTepuUCTUKH CPEACTB U3MEPEHHM.
Wsmeputenbabie  mpeoOpazoBaTen  (PU3MUECKHUX
(27EeKTpUYECKUX M HEINEKTPUUYECKUX) BEIMYHUH.
CpenctBa u3MeEpeHMsI DIIEKTPUUYECKUX BEIMYUH.
CpenctBa nM3MepeHUs] HEDIEKTPUUYECKUX BEIMYUH.
CpenctBa peructpanuu MHQOpPMAIMK B CPEICTBaAX
u3Mepenuil. M3meputensHble HH(GOpPMAIMOHHbIE
CHCTEMBI.

Introduction. Characteristics of measuring
instruments. Measuring transducers  of
physical (electrical and non-electrical)
quantities. Means of measuring electrical
quantities. Means of measuring non-electrical
quantities. Means of registering information
in  measuring instruments.  Measuring
information systems.
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Ilocmpexeusummepi / [locmpexeuszumut | Postrequisites

DIIEKTp KeNiepl xKoHe Kyhemnepi
DJEKTP CTAaHIUSIAPBI MEH KOCAJIKBI CTAHIIHSIIAP

BJ'ICKTpI/ILIeCKI/Ie CETH U CUCTCMbI
3JI€KTpI/I‘-IeCKI/Ie CTaHIIMHY U ITOACTAaHIIUH

Electrical networks and systems
Electric stations and substations

Bazoaprama scemexuwiici / Pykosooumenw npozpammet | Programme manager

CapcenbaBa I'.A.

Komkun U.B.

|
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Dnekmp mexno02uAnblK Konovipeviaap | nekmpomexnonocuueckue yemanosku / Electrotechnological installation

OKy maxcamul / Yueonas yenn | Purpose

CTyneHTTepAiH OpTYpdi  BJICEKTPOTECXHOIOTHSUIBIK
KOHZBIPFBLIAp/IA, JIEKTPMEH XKaOIBIKTAY
KYHemnepiHiH KYpBUIFbUIaphl MEH MAaIlWHAJIapBIHIA
YKYMBIC iCTEY JaFbIChl MCH BIHTACHIH KAJIBIITACTHIPY

®dopMHUpOBaHKE y CTYACHTOB HABHIKOB W YCCHHSI IIPH
paboTe B  Pa3NUYHBIX  DIEKTPOTEXHOIOTHUECKUX
YCTaHOBKax,  ammapatX ©  MalliHAaX  CHUCTEeM
AJICKTPOCHAOKCHUS

Formation of students' skills and enthusiasm when
working in various electrotechnological
installations, devices and machines of power supply
systems

Oxpimy namusiceci / Pezynivmamot 06yuenusn /Learning outcomes

Kyperbl  ¢dTTi  asiKTaFaHHaH KeiliH  Ouiim
aJymsLiap

— KociOM  KBI3METTE DJEeKTp KOHIBIPFBUIAPHIH
€CeITey 9MIiCTEMECiH, KOHIBIPFbIIAPABIH KYPBLUTBIMBI
MeEH XYMBIC TIPUHIIUIIH KOJIJIaHy;

— DIEKTPOTEXHUKAIBIK KOHABIPFBUIAPBI JKO0ANay,
MOHTaXK/1Ay JKOHE JKOHISH I

IMocue yCIELIHOTro 3aBepLIeHNs Kypca
o0yuyarouuecst OyayT
— HCHOJIB30BaTh METOAUKY pacueta

3JEKTPOTEXHUYECKUX YCTAHOBOK, KOHCTPYKLHUIO U
MPUHIMI JCHCTBUS YCTaHOBOK B MPO(ECCHOHATBHOM
JeATEIbHOCTH;

— IIPOEKTUPOBATh, MOHTHpPOBaTb U IPOU3BOAUTH
PEMOHT 3JIEKTPOTEXHUYECKUX YCTAHOBOK

After successful completion of the course,
students will be

— use the methodology for calculating electrical
installations, the design and principle of operation
of installations in professional activities;;

— to design, install and repair electrical
installations

Ilpepexsusummepi / Ilpepexeuzumut / Prerequisites

DNEKTPOTEXHUKAHBIH TCOPHSUIBIK Heriznepi |

| TeopeTnueckre OCHOBBI AJIEKTPOTEXHUKH |

| Theoretical foundations of electrical engineering |

Kypcmoty Kpickawa mazmynnt / Kpamkoe cooepacanue kypea | Course summary

Keneprinix AIEKTPIEITEPI. NuaykunoH b
KBI3Y/IbIH (hU3KUKa-XUMHUSITBIK Heri3aepi.
JndnexTpiik KBI3YIBIH (H3HKa-XUMUSITBIK

Herizaepi. Ty#icTik noHekepneyai opHary. Jlorambik
KBI3Y/Ibl OpHATY. DJICKTPIOFalIbIK OaraHaHbIH HETi3ri
3aHJBLIBIKTAPbI. ONEeKTPIOFAIBIK TeITep.
Bakyymnpik memrepnaiH maiganaHy OOJBICH JKOHE
KYPBLIBICHI. DNEKTPOHIIBI-COYIIEITiK KBI3Y/IBI.
OnTHKaIBIK KBaHTTHIK. DIEeKTPOXUMHUSIIBIK
MTpOILECTE.

OJNEKTpUYECKUE TMEYdh CONpoTUBIcHUA. Dusuko-
TEXHHUYCCKHUE OCHOBBI WHAYKIIUOHHOT'O Harpeaa.
dusznyeckre OCHOBBI IUINEKTPUYECKOI'O Harpesa.
YCcTaHOBKHM KOHTAaKTHOHM CBapKH. Y CTAHOBKH JAYTOBOT'O
Harpesa. OcHoBHbIE 3aKOHOMEPHOCTH
3NEKTPOAYTOBOTO CTONM0A. DJIEKTPOAYTOBbIE TIEUH.
Obnactu TUpUMEHEHUs] M YCTPOWCTBO BaKyyMHBIX
OYTOBBIX Tededl. YCTAaHOBKH 3JIEKTPOHHO-y4EBOI'O
Harpesa. Ontnyeckue KBAaHTOBbIC T€HEPATOPLI.
DJEKTPOXUMHUYECKHE MTPOLIECCHI.

Electric resistance furnaces. Physical and technical
basics of induction heating. Physical bases of
dielectric heating. Contact welding installations.
Arc heating installations. The basic laws of the
electric arc column. Electric arc furnaces. Areas of
application and device of vacuum arc furnaces.
Installations of electron beam heating. Optical
guantum generators. Electrochemical processes.

Hocmpexeusummepi / [locmpexsuzumut | Postrequisites

Kanansik oprana sxone AOK sHeprus TYThIHYABI
Oackapy, Tapary KypbUIFbUIApbIHBIH 3aMaHayH
IIEKTP YKa0BIKTAPhI

YpasneHue 3HepronoTpedIeHneM B TOPOJCKOH cpefe
u ATIK, CoBpeMeHHOE 3JIeKTPO00O0py/I0BaHKE
pacrpenenuTeNnbHbIX YCTPOUCTB

Energy management in urban environment and
agro-industrial complex, Modern electrical
equipment for switchgear

Bazoaprama scemexuiici / Pykosooumens npocpammet | Programme manager

Hypmyxamenosa T.K.

| Noparnmosa C B.
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Dnekmpaik yncane 31eKkmponObIK Kypolizvliap / Inekmpuueckue u 3nekmponnste annapamet | Electrical and electronic devices

OKy maxcamut / Yueonas uens | Purpose

Kymbic pexumzaepin Oackapy, JJEKTp KOHE
JNEKTP 9HEPTeTHKAIBIK Kylenepain
napamMeTpiepiH KOpFay >KOHE pETTey Kypajbl
perinne AIEKTP KoHE AIIEKTPOHIBIK
KYpBUIFBUIAp Typajbl OUTIMAI KaJbIITACTBIPY;
ANEKTP KOHE DBJIEKTPOHMABI  KYPBUIFbLIApIbI
xo0asay j)KoHE ecenTey Aarabliaphl.

dopmupoBaHue 3HaHWA 00 DJIEKTPUYECKHX H
3JIEKTPOHHBIX almnaparax, Kak CPeACTB YIPaBICHUS
pexuMaMu padOThl, 3alIUThl W PETYIUPOBAHUS
rapameTpoB 3JIEKTPOTEXHUYECKHUX u
3JIEKTPOIHEPreTUYECKUX CUCTEM; HaBBIKOB
MIPOCKTUPOBAHUSI W pacyera »dJIEKTPUYECKUX U
3JIEKTPOHHBIX aIapaTos.

Formation of knowledge about electrical and
electronic devices, as a means of controlling
the operating modes, protecting and
regulating the parameters of electrical and
electrical power systems; skills in the design
and calculation of electrical and electronic
devices.

OKbimy

Homuiceci / Pesynemamol 0yuenusn /Learning outc

omes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— 3aMaHayd TEXHOJIOTHSIIBIK IIPOLIECTEp MEH
JIEKTP TEXHUKAIBIK >KaOJbIKTa KOJIaHbLIAThIH
AIIEKTPIIIK JKOHE AJIEKTPOHIBIK anmapaTTapbl
naiianany/pl TaH1ay KOHE TaldalIbl;

— HETi3ri KaOJBIKTapJbIH, €KIHII  PETTIK
Ti30eKTepaiH, KOpFay JKoHE  aBTOMAaTHKa
KYPbUIFbLIAPBIHBIH cxemaJiapbl MEH
AJIEMEHTTEPIH TaJNJAWIbI, >KOOAIAWIbI KOHE
€CEeNTeH 1l 3JEKTp IHEPreTUKAIBIK OOBEKTLIED,
OPTYPJII MaKcaTTarbl JJIEKTP DSHEPreTUKAIIBIK
KOH/IBIPFbUIAP IBIH AKYMBIC peKUMAEpiH
perTeial

ocJe yCIIEeIHOT O
o0yuarmuecs OyayT
— BBIOMpaTh M aAHAIU3UPOBATh HCIIOJIb30BAHUE
JNEKTPUYECKUX W DIEKTPOHHBIX  ammapaTos,
MNPHUMCHACMBIX B COBPEMCHHBIX TCXHOJOTHMYCCKUX
MpolLieccax U AIEKTPOTEXHUIECKOM 000pyI0BaHUY;
— aHaJU3UpOBATh, IIPOEKTHPOBATH u
pacCuUuTbiBaTb CXEMbl H J3JIEMCHTBI OCHOBHOI'O
o0Opy/noBaHusl, BTOPUYHBIX LIETEH, YCTPOHCTB
3alUTBI W ABTOMATHKHU OJJICKTPOIHCPIrETUICCKUX
00BEKTOB, PEXKUMOB paboTHI
ANEKTPOIHEPTETUUECKUX YCTAHOBOK PAa3JIMYHOIO
Ha3HAYCHUS

3aBepIIeHHsl  Kypca

After successful completion of the course,
students will be

— select and analyze the use of electrical
and electronic devices used in modern
technological processes and electrical
equipment;

— analyze, design and calculate circuits and
elements of the main equipment, secondary
circuits, protection and automation devices
electric power facilities, operating modes of
power plants for various purposes

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DNeKTPOTEXHUKAHBIH
TEOpUsIIBIK Herizepi |

TeopeTnyeckre OCHOBBI
JIEKTPOTEXHUKHU |

Theoretical foundations of electrical
engineering |

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Kipicnme. DnexkTpiik anmapaTrTapIblH HETri3ri
teopusimapbl. Herisri epexenep. ONeKTpIik
tyiicnenep. Tyilicienepre apHanFaH marepua.
Tyilicy »koHe axkpIpaTy Ke3iHerl Tyiicnenepain
TO3Yybl. OJEKTPJIK JOFa. OJEKTPIIK JOFaHBI

OCHOBBI  TEOpPUM  DJEKTPUUYECKUX  aMIaparoB.
OCHOBHBIE TOJIOKEHHS. DIEKTPUYECKHE KOHTAKTHI.
Marepuan mjisi KOHTakTOB. M3HOC KOHTAakTOB IpH
3aMBIKAHUW W Pa3MBbIKaHUU. DJIEKTPUYECKas yTa.

CriocoObl  ramieHus  DJIEKTPUYECKOH  TyTH.

Fundamentals of the theory of electrical
devices. The main provisions. Electrical
contacts. Material for contacts. Contact wear
during closing and opening. Electric arc.

Methods of extinguishing an electric arc.
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COHIPY dicTepi. DNEKTPMarHUTTEp. DIEKTPIIK
anmapaTrTapJblH KOHE OJIapAblH OeKTepiHIH
KBI3JIBIPBUTYBl MEH CalKBIHAATYBIH €CeNTeY IIH
KaparmaitbiM onictepi.bro-Casap-Jlamnac 3aHbiH
KOJJIAaHYMEH DJIEKTP JAWHAMUKAIBIK dCepiepi
ecenrey. backapy ammaparrapbl. DIEKTp pee.
KoHTaKTChI3 27IEKTp anmaparrapsl.

OnexrpoMaruuthl. [lpocreiimne MeTonpl pacuera
HarpeBa M OXJaXIACHUS JICKTPUUECKUX anmnapaToB
U ux vyacred. Pacuer 3JIEKTpOAMHAMUYECKUX
yCUJIUMK C ucnoib3oBaHueM 3akoHa buo-CaBapa-
Jlannaca.). Annapatsl yIpaBieHus. JIEKTPUUECKUE
pene. beCKOHTAaKTHBIE AJIEKTPUUECKUE anmnapaThl.

Electromagnets. The simplest methods for
calculating heating and cooling of electrical
devices and their parts. Calculation of
electrodynamic forces using the Bio-Savard-
Laplace law.). Control devices. Electrical
relays. Contactless electrical devices.

Ilocmpexsusummepi / [locmpexsuszumut | Postrequisites

DJeKTp JKeniiepi )KoHe Kyienepi,
DIIEKTp KAPBIKTAHJBIPY

DIEKTPUYECKHUE CETU U CUCTEMBI,
DJIEKTPOOCBEIICHUE

Electrical networks and systems,
Electric lightning

bazoaprama sncemexuwiici / Pykosooumens npozpammer | Programme manager

Hypmyxamenosa T.K.

No6parumona C B.
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DnekmpmexnuKkanvlk mamepuaimany / Inekmpomexnuueckoe mamepuanoseoenue | Electrical Materials

OKy maxcamut / Yueonas uens | Purpose

DJEKTp IHEPTreTUKACHI JKOHE AIICKTP TEXHUKACHI
KYpBUIFBUIAPBIHAA  KOJJAHBUIATBIH  HETi3Ti
AJIEKTp MaTepuanaapbl OONBIHIIA O1JTIM KEIICHIH
KaJIBIITACTBIPY, OJAPJABIH JYKYMBIC JKaFJaaniiapbl

@opMUPOBAHHE KOMIUIEKCA 3HAHUM 10 OCHOBHBIM
3JEKTPOTEXHUYECKUM MaTepuaiaM, MPUMEHIEMBbIX
B YCTPOMCTBAX AIEKTPOIHEPTETUKHU u
ANEKTPOTEXHUKH, HaBBIKAM MPABWJIBHOTO BBIOOpa

Formation of a complex of knowledge on the
main electrical materials used in devices of
the electric power industry and electrical
engineering, the skills of the correct choice

MEH DJJIGKTp OSHEpPreTMKachl MEH SJICKTp | MaTepHalioB, MCXOAs H3 ycioBuii ux pabotel u | Of materials, based on the conditions of their
KYPBUIFBUIAPBIHBIH, ~ K@KETTI  IapaMeTpiiepi | JKelIaeMbIX IapaMeTpoB siekTposHepreruueckux u | Work and the desired parameters of electrical
HETi3iHAe  MaTepHaimapibl AYpbIC  TaHJAAy | JIEKTPOTEXHUYECKUX YCTPOMCTB. power and electrical devices.
JIaFIbLIAPBIH KAJIBIITACTHIPY.

Oxvimy nomuoiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie  ycmemHoro  3aBepmieHusi  kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
—  DIIEKTP KOHJBIPFBUIAPEI | — PUMEHSTH MEXaHUYECKHUE, temtoBsle, | — apply the mechanical, thermal, electrical
MaTepUaIapbIHIAFbl  MEXAHUKAIBIK, JKbUTY, | JJICKTPUYECKHE W  MarHuTHeie  siBieHus B | and magnetic phenomena in the materials of
SNIEKTP JKOHE  MArHUTTIK  KYOBUIBICTAp/bl | MaTepuaiax  3JEKTPOYCTAHOBOK; BenuuuHbI, | electrical installations; quantities
KOJIJIaHYy ; XapaKTePU3YIOIINE 3TH SBJICHHUS; 3aKOHbBI, KOTOpsIM | characterizing these phenomena; the laws to

OChbI KYOBUIBICTap/ibl CUNIATTANTBIH LIIaMaap
XKOHE ojap OarbIHATBIH 3aHIApAbl TAOUFATTHI
FBUIBIMU TaHy 9/11CTE€PIH TaHU]IbI,

JEKTp  TEXHUKAJIBIK  MaTepuajJapMeH
OakpuIayIap MEH 9KCHEPUMEHTTEPIIH
HOTWIKEJIEPIH CUMATTAU IbI )KOHE TYCIHIpEi;
eJIlIey KYpaJJapblH IalJanaHajbl; JJIEKTP
TEXHUKAJIBIK KYPBUIFBUIADJBIH  OPEKET €Ty
MPUHLIMIITEPIH TYCIHAIpEal

OHM IOAYMHSAIOTCSA; METOABl HAy4YHOIO IIO3HAHHUS
HIPUPOJIBI;

ONMCHIBaTD U OOBSCHATH  PE3YJIbTaThl
HabIroeHu i u JKCIIEPUMEHTOB c
JIEKTPOTEXHUUYECKUMH MaTepUaIaMu;
UCMOJb30BaTh  U3MEPUTENIbHbIE  MPHOOPHI;
MPUMEHSATH TMOJIydYeHHbIE 3HAHMS Uil OOBSCHEHUS
IIPUHLNIIOB JEUCTBHUSA AIEKTPOTEXHUYECKHUX
YCTPOMCTB; JUIsl PEILICHUs TEXHUYECKUX 3a1a4

which they obey; methods of scientific
knowledge of nature;

describe and explain the results of
observations and experiments with electrical
materials;

use measuring instruments; apply the
knowledge gained to explain the principles
of operation of electrical devices; for solving
technical problems

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DIEeKTPOTEXHUKAHBIH TeopeTnueckre OCHOBBI Theoretical foundations of electrical
TEOPHSUIBIK Herizzaepi | JIEKTPOTEXHUKHU | engineering |
Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary
Kipicne. ~ OnekTprexHukanblk — Matepuangapabiy | OcHoBHble moHsTus. @usmueckue mpoueccl B | Basic  concepts. Physical processes in
KiaccupuKanusacel. JudIekTpuk MaTepuanaap KoHe | AMAJICKTPUICCKUX MaTepraiax. DJIeKTpom3oisauuoHHbe | dielectric  materials. Electrical insulation
oJaplarbl MOJsApU3auusi; ODIEKTPOTKITIIITIK MKOHE | MaTepUabl. ITpoBOAHUKOBBIE MaTepHanbl. | materials. Conductor materials.
JAMIIEKTpUKTepAeri mbirbiHAap. Jdusnexkrpukrepaiy | [lomynpoBoaHukoBble MaTepUaJIbL MarsuTHsble
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OWBLTYBl. MarHUTTIK MaTepHuaaap.

MaTepuabl.

Semiconductor materials. Magnetic
materials.

Ilocmpexsusummepi / [locmpexsuszumut | Postrequisites

Penenik KOPFaHBIC )KOHC aBTOMAaTHKa ‘ Peneitnas 3aluTa 1 aBTOMaTHuKa

\ Relay Protection and Automation

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Hypmyxamenosa T.K.

No6parumona C B.

|

34




dnexmp rHcane KypolabiMObIK Mamepuaimany / IneKkmpomexunuieckoe u KOHCMPYKYUOHHOe mamepuaiogeoenue /

Electrical and Structural Materials Science

OKy maxcamut / Yueonasn uens | Purpose

DHepreTukaga KOJJaHBUIATBIH Ka3ipri 3aMaHFbI
MaTepHalAapAblH TaOWFaThl, KAaCHETTEpi MEH
OHJICY 9MiCcTepl Typasbl OLTIM KEHIEHIH, JIEKTP
KOHE KOHCTPYKLHUSITBIK MaTepHanaapabl
KOJIJTaHyFa OalIaHbICThI €CEeNTeyepl OphIHIAY
JaFAbUIAPBIH KAJIBIITACTHIPY.

dopmupoBaHue KOMIUIEKCA 3HAHHUM O MpUpPOJE,
CBOWCTBAaX M MeToJax 0OpabOTKH COBPEMEHHBIX

Formation of a complex of knowledge about
the nature, properties and methods of
processing modern materials used in energy,
skills of performing calculations applicable
to the wuse of electrotechnical and
construction materials.

OKbimy

omes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

METAT ~ KOPBITHAIAPBIHBIH ~ XUMUSIIBIK
KypamMbl MEH KYPBUIBIMBIH ©3TepTy apKbLIbI
ONapAbIH MEXAaHUKAJBIK KacHeTTepiHe acep
eTYIiH 3aHJAbUIBIKTApbl MEH MPAKTHKAJIBIK
TOCUIIepiH Maiiianany;

Kaci0u KBI3METTE MTOJTUMEPJTIK
MaTepuaIaapabIH KYPBUIBIMBI MeH
KACHETTEPIHIH ©31HE TOH epeKIIeNIKTepiH
naii1ajiany;

— OPTYpPJi KYMBIC KaFrdaljapblHIA >KYMBIC
ICTEMTIH  AJIEKTPOTEXHUKA OHIMJEpl  YIIIH
MaTepuaIIapAbl TaHIayFa KaOlIeTTi

MaTepualoB, HCIOJb3YyeMBIX B  JHEPIETHUKE,
HAaBbIKOB BBIIIOJIHEHUS PACUETOB NPUMEHUTEIBHO K
UCIOJIb30BAHUIO IEKTPOTEXHUUECKUX u
KOHCTPYKLIMOHHBIX MaT€pHAaJIOB.

Homuiceci / Pesynemamol 0yuenusn /Learning outc
ITocie  ycmemHoro  3aBepuieHHsl Kypca
o0yuarmuecs OyayT
— HCIOJIb30BaTh 3aKOHOMEPHOCTH u
IIPaKTUYEeCKHe  CHocoObl  BO3JEHCTBHA ~ Ha

MEXaHNYECKUE CBOMCTBA METAJUIMYECKUX CILUIABOB
MyTeM M3MCHEHUS HMX XUMHYECKOIO COCTaBa W
CTPYKTYDBI,

UCIIOJIB30BaTh  XapaKTepHbIE  OCOOCHHOCTH
CTPOCHHUSI U CBOWMCTB IOJUMEPHBIX MaTEpPHaJOB B
po¢eCcCuOHANTBHON IEATEeTbHOCTH;

— CHOCOOHBI K BBIOOPY MaTepHuaioB W3JIEIHA
ANEKTPOMAIIMHOCTPOCHHUS, paboTaronux B
PA3JIMYHBIX YCIIOBUAX SKCILTyaTallun

After successful completion of the course,
students will be

— to use the patterns and practical ways of
influencing the mechanical properties of
metal alloys by changing their chemical
composition and structure;

to use the characteristic features of the
structure and properties of polymeric
materials in professional activities;

— are capable of choosing materials for
electrical engineering products operating in
various operating conditions

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

ONEKTPOTEXHUKaHBIH TEOPHSIIBIK
Herizzaepi |

TeopeTnyeckue OCHOBBI
ANEKTPOTEXHUKH |

Theoretical foundations of electrical
engineering |

Kypcmoiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

DeKTpIiK MaTepuaiiap cajgachbiHmarbl Herisri | OCHOBHbIE TepMUHBI W TOHATHS B oOsactu | Basic terms and concepts in the field of
TEepPMUHJIEP MEH YFBIMJIAp. DJeKTp | MaTepHalIOB  3JIEKTPOYCTAHOBOK. Ocuosnsle | electrical  installation  materials.  Basic
MaTepHalIapbIHAaFel  HEri3ri  (GU3MKaNbIK | (U3HYecKHe SIBIICHHSI " 3¢ hexThI B | physical phenomena and effects in electrical
KYOBLIBICTap MeH acepIep. DJIEKTp | AJIEKTPOTEXHUYECKUX  Marepuanax. [lpuniunsl | materials. Principles of operation of standard
KaOBIKTApbIHBIH ~ IapaMeTpiiepiH  eJieyre | paboThl THUIIOBBIX H3MEPHUTENBHBIX MPUOOPOB s | measuring instruments  for  measuring
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apHaJFaH CTaHAAPTTHI OJIIey KypajlJaapbIHBIH
KYMBIC ~ TPUHIUNOTEPl.  AybUIIAPYyalTbUIBIK
TEXHUKACBIHJA KOJIAHBUIATHIH  AWAJIEKTPIIIK,
oTKi3rimI, YKapThutail ©TKI3Till KOHE MAarHUTTIK
MaTepuaIIapAblH ~ TypJiepi MeH  TypJepi.
MarHuTTik ~ MaTepHalAapAblH  KacHUEeTTepi.
JKymcak MarHuTTIK MaTtepuangapibl KOJJIaHy.
ApHaiibl MarHuTTI JKYMCaK KOFapbl >KHUTIKTI
Marepuaniap. MaraurTik KaTThl
MaTepHaIapAbIH KaCUETTePi.

U3MEpEHUsl IapaMeTpPOB

NpUMEHseMbIX B  arpoumkeHepuu. (CBoiicTBa
MarHUTHBIX MaTepHaoB. [Ipumenenue
MarHUTOMSITKUX ~ MaTepUasoB. CreuunanbHbie
MarHUTOMSITKUE BBICOKOYACTOTHBIE MAaTEpHUaJIbl.

CpolicTBa MAaraMuTOTBEPAbIX MaTCpHUaAIOB.

AIIEKTPOOOOPYTOBAHUSI.
Turel ¥ BUABI JUIJICKTPUYECKUX, TIPOBOJTHUKOBBIX,
MOJYIIPOBOAHUKOBBIX M MArHuMTHBIX MAaTCPUAJIOB,

parameters of electrical equipment. Types
and types of dielectric, conductive,
semiconductor and magnetic materials used
in agricultural engineering. Properties of
magnetic materials. The use of soft magnetic
materials. Special magnetically soft high-
frequency  materials. Properties of
magnetically hard materials.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

3UATKEPIIK )KOHE CaH[BIK XXYyiienep MeH

HHTeHHeKTyaﬂLHBIe u I_II/I(I)pOBLIe CHUCTCMBI U

Intelligent and digital systems and

TEXHOJIOTHsLIAP TEXHOJIOTUH technologies
Bazoapnama scemexwici / Pykosooumens npozpammot | Programme manager
Hypmyxamenosa T.K. N6parumosa C B.
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2
disciplines for 3rd year students

3 Kypc cTyJAeHTTepiHe apHAJFaH 3JIeKTUBTI MoHAep / DJIeKTUBHbIE TUCIHILIHHBI A5 cTyaeHToB 3 Kypca / Elective

dnekmponuka yincane MUKpORPOUECccopvlK mexuurka / IneKmpoHuKka u MUKpORpoueccopHas mexnuxka /

Electronics and microprocessor technology

OKy makcamut / Yueonas uens | Purpose

CryneHTTepie 3ICKTPOHABIK KYPBUIFBLUIAD MEH
MHUKPOTPOLIECCOPIIBIK KYHEIEPIiH )KYMBIC ICTCY
OPUHIUNOTEPI MEH CHUIaTTaManapbl OOMBIHIIA
OUTIM KeIIeHIH, SJEKTPOHIBIK CXeMaJlapIblH
napameTpIepin

DopMUPOBAHUE Y CTYJEHTOB KOMIUIEKCA 3HAHUM 1O
MIPUHLUIIAM paboTsI u XapaKTEepUCTUKAM
ANEKTPOHHBIX MPUOOPOB U  MHUKPOIPOILIECCOPHBIX
CUCTEM, HaBbIKOB IIPOU3BOJACTBA  M3MEpPEHUM

Formation in students of a complex of
knowledge on the principles of operation and
characteristics of electronic devices and
microprocessor systems, skills in measuring

eJIIIIeY, SJIEKTPOH/IBI | TApaMEeTPOB 3JCKTPOHHBIX CXeM, IHojb3oBaHuio | the parameters of electronic circuits, using
KYPBUIFBITAD MEH  JKaOIBIKTapbl  KOJIIAHY | SJIEKTPOHHBIMHU MTPUOOPaMH, 000PYIOBAHUEM. electronic devices and equipment.
JaFIbUTIAPBIH KAJIBIITACTHIPY.

Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kyperbl corri askraranHan keiiin Oidim | [Tociie  ycmemnoro — 3aBepmeHust  kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
—  DJICKTPOHIBIK KYPBUIFBLUIAPIBI KYpy | — HCIOJIb30BaTh TIPUHIIATTBI noctpoenus | —  Use the principles of building electronic
OPUHIMOTEPIH  JKOHE  OJAPIBIH  JKYMBIC | AJIEKTPOHHBIX YCTPOMCTB M PEKHUMBI UX PaOOTHI; devices and modes of their operation;
PEXMMJIEPIH NaiIaIany, — CTpPOMTh pa3IHuHble CcXeMbl ycunuteneid, | — to build various circuits of amplifiers,
—  KYWEWTKIITEepPAiH,  TYPJISHIIPTIITEepAiH | mpeoOpa3oBaTelIbHbIX YCTPOWCTB u | converting devices and microprocessor

KOHE MHUKPOIPOLIECCOPIBIK KYPBUIBIMIAPIbIH
OpTYpJIi TI30EKTEPIH KYPHIHBI3

MHUKPOIPOLIECCOPHBIX CTPYKTYP

structures

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DIEeKTPOTEXHUKAHBIH TEOPHSITBIK
Herizzepi |, 1l

TeopeTnyeckre OCHOBBI
anektporexHuku |, 11

Theoretical foundations of electrical
engineering I, Il

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Kapreimait  erkizrimn  guoxarap. JKapreinaii
OTKI3TII JUOATApJbIH CHUIATTaMajapbl >KOHE
napameTpIepi. Kaptsinaii ©TKI3TiII
TMOATAPIBIH TYpJIepi. bunonspis
TpaH3UCTOpIIAP. OpicTik  TpaH3UCTOpIAp.
Tupucropnap. ONTO3IEKTPOHIBl  Kypajjap.

[TosnynpoBOIHUKOBBIE AMOABI. XapaKTEPUCTUKU U
napaMmeTpsl MOJIYIIPOBO/IHUKOBBIX ~ JTHOJIOB.
Pa3HOBHIHOCTH  TOJyNPOBOJHUKOBBIX JIHOJIOB.
bunonsipusie TPaH3UCTOPBHI. ITonessle
TpaH3UuCTOpbl.  Tupuctopsl.  ONTORIEKTPOHHBIE

npubopsl. MIHTerpansubie Mukpocxemsl. [{udposbie

XKapremait etkizrimn nuonrap. JKapTbutai
OTKI3TIII JUOJATAp/bIH CUIATTaMajgapbl MEH
napameTpIepi. Kaptsinaii ©TKI3T1II
JTMOITapIbIH TYpJepi. bunonspisik
TpaH3ucTopiap. ©Opic  TpaH3UCTOPIApHI.
Tupucropnap. ONTO3IEKTPOHBIK acranTap.
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WuTerpanst MUKpOCXeMaap. CaHJIBIK
MHTETPpaIbl MHUKpOCXemanap. AHanorTsl
UHTETPAITHl MHKpocxemanap. KymenTtkimrep.
OmneparmoHa bl HBIFaUTKBIIII (OH).
NMmynsCTiK  XKOHE CaHJBIK  Kypajujaap.
DONeKTpoHABIK  KinT.  Herisri  JIOrMKasbIK
omeparysuiap JKOHE OJlaplbl JKY3ere achIpy
cxemasapel.  Tpurrepnep.  TypJeHIiprimTik

Kypangap. AHAIOTTHIK-CAH/BIK KOHE CaHIBIK-
AQHAJIOTTBHIK TYPICHAIPTIIITED.

HUHTETpaJIbHbIC MHUKPOCXEMBI. AHanorosble
UHTErpabHbIE MHUKPOCXEMBI. Ycunurenu.
Oneparnmonnsiit ycunutens (OVY). UmnynscHble u
nudpoBbIe  YCTPOWCTBA. JICKTPOHHBIA  KIIIOY.
OCHOBHBIE JIOTMYECKHUE ONEPALUU U HUX CXEMHasd
peanuzanus. Tpurrepel. [IpeoOpaszoBarenbHbie
ycTpoiictBa.  AHanoro-un¢gpoBbie U nugpo-
aHaJIOrOBbIe MPeoOpa3oBaTeNy.

WNurterpanapik  mMukpocxemanap.  CaHIbIK
MHTErPAIbI cxemasnap. AHaNorThHl
UHTETpaIbl  cxemanap. Kymeurtkimrep.

OmnepanusblK KymenTkim (ou). UMmynbeTi
JKOHE CaHJBIK KYPBUIFBUIAP. DIEKTPOHIBIK
KUIT. Herisri JorukanplK ornepamnusiiap jkKoHe
oJlapJipl CXeMalbIK iCKe acelpy. Tpurrepiep.

Typrnenapiprion  KypbUIFbUIap.  AHAJIOTTHI-
CaHJIBIK KOHE CaHJIbIK-aHAIOT THIK
TYpPJICHIIpTiIITep.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

Smart Grid xo06anay Herizaepi,
Penenik KOpraHbIC )KOHE aBTOMATHKA

OcHoBbl poekTupoBanus Smart Grid,
Peneitnas 3anura 1 aBToMaTuKa

Smart Grid Design Basics,
Relay Protection and Automation

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Temupxanona X.3.

‘ Uymayenxko C.B.
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Suamkepik ycane canobvlK yeyiienep men mexwonozusnap / Hnmennekmyanvuvie u yughposvie cucmemot u mexuonozuu / Intelligent and

digital systems and technologies

OKy maxcamut / Yueonasn uens | Purpose

Kacaunpr wnTemiekt (AM) xyienepi koHe
memimaep kKaoeuay (PR) camaceinarsr 6imim
KEIIICHIH, oprypii TIOH/TIK cajayapra:
JHEPreTHKA JKOHE JJICKTPOTEXHHUKAFa apHAIFaH
MHTEIUIeKTyanael kyhenepai (AX) skobanayra

dopMupoBaHHE  KOMIUIEKCA  3HAaHUM B
00JIaCTH CHCTEM MCKYCCTBEHHOTO MHTEIICKTA
(M) n npunsitus pemenuit (I1P), HaBbikK Mo
WCIOJIb30BAaHUI0  MPOTPAMMHBIX  CPEJICTB
KOHCTPYHPOBaHUS UHTEIJICKTYaIbHbIX

Formation of a complex of knowledge in the field
of artificial intelligence (Al) systems and decision
making (PR), skills in using software tools for
designing intelligent systems (IS) for various
subject areas: energy and electrical engineering.

apHaJFraH OarmaprIamMabiK kypanaapasl | cucteM (MC) nns pa3inuuHbIX MPEIMETHBIX
naiijanany JaFabUIapblH KAJIBIITACTBIPY. 00J1acTeii: SHEPTETHKH U JIEKTPOTEXHUKH.
Oxvimy nomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikrarannaH keiiin 6igim | [Tocie ycmemnoro 3aBepmieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

— KOJIIaHOAIbl MHTEIUICKTYaJIIbI JKYHelnep MeH
HISIMIEPI KONy JKYHENepiHiH KYPBUIBICHI

MEH JKYMBICBIHBIH  TCOPHUSJIBIK  HETi3JepiH
naiiiajiany;
— 3aMaHayd KoOJJaHOallbl HWHTEIIEKTYaIabIK

Kylenep MeH IIemiMAepal Koijuay >Kyilenepi
KOJIJTaHYy;

— oOBexTiIepliH KyiiH Oaranay *koHe OoJrkay
MoceJIeJIepiH eIy YIIiH HHTEJUIEKTYas bl
KyHenepal Koiany

— HCIOJI30BaThb TEOPETUYECKHE  OCHOBBI
IIOCTPOEHUS u (YHKIIMOHUPOBAHUS
MIPUKIIAJHBIX HHTEIUICKTYaJIbHBIX CUCTEM U
CUCTEM IOJJICPKKU IIPUHATHUS PELICHU;

— IPUMEHATb COBPEMEHHBIC IIPUKIAJHbIC
MHTEJUICKTYAJIbHBIE CUCTEMbI U CUCTEMBI
MTOA/ICPKKH NIPUHATHS PELICHU;

— TPUMEHATb HHTEJUIEKTYaJIbHbIE CHUCTEMBI
JUIS peuieHus 3a1a4 OLICHKH u
IIPOTrHO3HPOBAHUS COCTOSIHUSI OOBEKTOB

use the theoretical foundations of the
construction and functioning of applied intelligent
systems and decision support systems;

apply modern applied intellectual systems and
decision support systems;

apply intelligent systems to solve problems of
assessing and predicting the state of objects

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

DNeKTpOTEXHUKaHbIH TeOpUsUIbIK Herizaepi |, |1
ONEKTp KOHE KYPBUIBIMIBIK MaTEpUAITaHY

Teopernueckne 0CHOBBI 37eKTpOTEXHUKH |, |1
DNEKTPOTEXHUUECKOE U KOHCTPYKIMOHHOE
MaTepHaJIOBECHHUE

Theoretical foundations of electrical engineering I,
I
Electrical and Structural Materials Science

Kypcmuin kvickawa mazmynot / Kpamkoe codepicanue Kypeca |

Course summary

3USATKEPIIK Kymenep MEH CaH/JIbIK
TEXHOJIOTHsIIapFa Kipicre. Kacannpl
MHTEJJIEKTTIH HETI3rl TYCIHIKTEpiI MEH HEri3ri
OarpiTTappl. JKacaHabl UWHTEIIEKTTIH JaMy
KE3eHJIEP1 JKOHE HETI3T1 OarbITTaphl. SUSTKEPIIK

BBC}ICHI/IG B HHTCIUICKTYAJIbHBIC CHUCTEMbI U
I_II/I(prBLIC TeXHOJIOTHH. ba3oBbie MOHATHSA U
OCHOBHBIC  HalpaBJICHUA  HCKYCCTBCHHOIO
HHTEJUIEKTA. OTallbl PasBUTHA U OCHOBHBLIC

HaImpaBJICHHUA HCKYCCTBCHHOI'O HWHTCJIJICKTA.

Introduction to intelligent systems and Digital
technologies. Basic concepts and main directions
of artificial intelligence. Stages of development
and main directions of artificial intelligence.
Formalization of knowledge in intelligent systems.
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Kyieneperi OlmiMIi dbopManmzanusay.
[emiM KkaObUIAy VIIIH aKmaparTel OHACY
MIPOLIECTEPIH MOJICTIBJICY. [TproOpereHue
3HaHW. BuUTiM anyJplH TPaKTUKAIBIK 9MiCTepi.
AnbIK emec Joruka. CapantaMaibiK >Kyndemep.
HetiponapIk xemninep.

CDOpMaHI/I?)aHI/ISI 3HAHUM B HUHTCJUICKTYaJIbHBIX

cucrtemax.  MojenupoBaHue  IPOLECCOB
oOpaboTkn wuHpOpMAIMKU NS TPHHSITHS
[S11(S31%178 [Ipuobperenue 3HAHUU.

[IpakTyeckue METOAbl U3BJICUCHUS 3HAHMIA.
Heuerkas noruka. OKCHEPTHBIE CHUCTEMBI.
HeliponHsie cetu.

Modeling of information processing processes for
decision-making.  Acquisition of knowledge.
Practical methods of knowledge extraction. Fuzzy
logic. Expert systems. Neural networks.

Ilocmpexeusummepi / Ilocmpexeuszumut | Postrequisites

Smart Grid )xo6anay Herizaepi

| OcHoBbI ipoekTHpoBanus Smart Grid |

Smart Grid Design Basics

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Temupxanona X.3.

‘ Uymauenxo C.B.
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Inexkmp ynceninepi yncane xcyuenepi / Inekmpuueckue cemu u cucmemnl / Electrical networks and systems

OKy maxcamut / Yueonas uens | Purpose

CryneHtrepae dJEKTp SHEPrusiChIH  OHIPY,
Oepy  JKOHE  Tapary  Ke3iHIae  DJEKTp
SHEPreTHKANBIK JKYWelnep MEH Kelijepie
OOJaThIH TpolEeCTepAiH (U3HKACHI  Typabl,
ANIEKTP DHEPIrEeTUKAIBIK JKYHelepai Kypy KoHe
oJIapAbIH peXUMICPIH Oackapy 3aHIbLIBIKTAPHI
Typajibl, CamachlH KaMTaMachl3 €Ty TYypalbl
OLTIM MEH JaraplIap KEIICHIH KaJbIITaCThIPY;
DIIEKTPMEH JKaOJBIKTAy JKYHUEIEPIHIH KYMBIC
PEXKUMICPIHIH CEHIMILIITT MEH THIMILTITI

@®opMHUpOBaHUE Yy CTYIEHTOB KOMILIEKCa
3HAHUA M HaBBIKOB O (DU3HKE IMPOLIECCOB,
MIPOTEKAOIIUX B  3AJIEKTPOIHEPIETUUYECKUX
CUCTeMax U CeTSAX MpU IeHepanuu, nepeaayde
U pPACHpENETCHUM  JJIEKTPO’HEPIHH, O
3aKOHAX MIOCTPOCHUS
ANEKTPOIHEPTETUYECKUX CUCTEM u
yIpaBICHUS UX peKUMaMH, 00 obecrieueHun
KauecTBa, HAJEKHOCTHU U 3KOHOMHUYHOCTH
PEXHUMOB PabOTHI CUCTEM AJIEKTPOCHAOKEHUS

Formation in students of a complex of knowledge
and skills about the physics of processes occurring
in  electric power systems and networks in the
generation, transmission and distribution of
electricity, on the laws of building electric power
systems and managing their modes, on ensuring the
quality, reliability and efficiency of the modes of
operation of power supply systems

Okbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

— 9ye JkoHe Kabenbji
epeKLIeNiKTePiH TYCIHE/];
— DIEKTP  DHEPreTHKAIBIK  JKOHE  JIIEKTP
TEXHUKAJIBIK OOBEKTIIEp MEH KYHEIepaiH JKoHE
ojlapjia OOJBIN >KaTKaH MPOLECTEPIIH HEri3ri
mapaMmeTpiiepiH  eiey  YIIiH  TEeXHUKAaIBIK
KYpaiap/sl naiiiagany Kaouietine ue 00aibr;

ObX  KypBUIBIMJIBIK

ITocne ycnemHoro 3aBepuieHHsi Kypca
o0yyarommecsi OyayT

— pas3buparbes B KOHCTPYKTHUBHBIX
OCOOCHHOCTSIX BO3IAYLIHBIX U KaOeNbHbIX
JIDII;

— HCIONB30BaTh TEXHUYECKUE CPEICTBA IS
U3MEPCHUA OCHOBHBIX mapaMeTpoOB
JIEKTPOIHEPTETUUECKUX u
OJICKTPOTCXHUYUCCKHUX OOBEKTOB M CHUCTEM H

— 3aMaHayd aKMmaparThlK TEXHOJOTHAJIapAbl | IIPOUCXOJAIINX B HUX IIPOLCCCOB,
naiiganany, KoimaHOanbl OarmapiamManapibl | — HUCIOJIB30BaTh COBpPEMEHHEIE
KoJITaHa OTBIPHIIT aKIaparThel Oackapy | nHGOpMAIMOHHBIE TEXHOJIOTHH, YIPABIAThH

KaOineriHe ue 0oagnl

uHpopManuel ¢ MpUMEHEHHEM HPUKIIaJIHBIX
IpOrpaMm

After successful
students will be
— to understand the design features of overhead
and cable power lines;

— have the ability to use technical means to
measure the main parameters of electrical and
electrical facilities and systems and the processes
occurring in them;

— have the ability to use modern information
technology, manage information using applied
programs

completion of the course,

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

JKanme! sHeprus
DJeKTp Kayinci3airi Herizuepi
DNeKTp KOHE KOMITBIOTEPIIIK OJIIIEMIEp
DJEKTPIIIK KOHE MIEKTPOHABIK KYPBUIFbLIAp

OO6mras >HEepreTUKa
OCHOBBI JIEKTPOOE30IIACHOCTH
BHCKTpI/I‘IeCKI/Ie U KOMIIBIOTCPHBIC U3MCPCHUA
DNEKTPUUECKHE U DJIEKTPOHHBIE alapaThl

General energy
Electrical Safety Basics
Electric and computer measurements
Electrical and electronic devices

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary
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OTbIH-PHEpreTHKa KEUIeHIHIH 1mKi Kyieci
peTiHIE DJIEKTP SHEpreTHKaibiK xyhe (29X).
Herisri  tepmuHzep MeH  aHBIKTamasap.
DneKTpMeH XKaOIBIKTAY/IbIH CEHIMIUTIK
Jopekeci OOMBIHINA TYTHIHYIIBUIAPIBI JKIKTEY.
DIEKTp JKENMIEPiH KIKTey. Oye jkoHe KabembIi
AJIEKTp Oepy KenIepiHiH KypbUIBIMIBIK O6JIiri.
ODX sieMeHTTEpiHIH aIMacThIpy Ccyii0anapsl,
CHIIaTTamajapbl JKOHE TMapameTpiiepi. JIeKTp
KETUIepIHIH OCNTUICHreH PEXKUMICPIH €CenTey.
DNeKTp JKyHWelepi MEH KeNJIePiHiH KYMBIC
pexumuepi.  Kepneyai — perrey.  DiexTp
SHEPTUSCHIHBIH MIBIFBIHIAPEI. AWHBIMAIBI JKOHE
TYPAaKThl TOKTBIH 3JIEKTP KeENUIEpiH xobanay.

DnekrposHepreruyeckas cucrema (39C), kak

oAcucTeMa TOIUIMBHO-3HEPTE€TUYECKOT O
KOMILJIEKCaA. OcHOBHBIE ~ TEPMHHBI U
ONpeIEICHUS. Knaccudukanus
norpeOuTeneil 1Mo CTEeNeHH HaJAeKHOCTH
AJIEKTPOCHAOKEHUS. Knaccudukanus
JJIeKTpUdYecKkux  cered.  KoHCTpyKTHBHasA
4acTb BO3AYIIHBIX U KaOeIbHBIX JIMHHMA
anekTponepenaun.  Cxembl  3aMelllEHUs,
XapakTEPUCTUKA W TapaMeTpbl 3JIEMEHTOB

O9C. Pacuersl YCTaHOBHUBIIMXCS PEXHMOB

JIeKTpUUecKuX cereil. Paboume pexumbl
BJIEKTPUYECKUX CUCTEM u ceTeil.
PerynupoBanue HaIPsKEHUS. [Totepu
JJIEKTpUYEeCKON dHepruu. lIpoektupoBanue
NEKTPUYECKUX  CETEH  IIEPEMEHHOI0 WU

IIOCTOSAHHOI'O TOKAa.

The electric power system (EES), as a subsystem
of the fuel and energy complex. Basic terms and
definitions. Classification of consumers according
to the degree of reliability of power supply.
Classification of electrical networks. Structural part
of overhead and cable power transmission lines.
Substitution ~ schemes,  characteristics  and
parameters of the elements of the EES.
Calculations of steady-state modes of electrical
networks. Operating modes of electrical systems
and networks. Voltage regulation. Loss of
electrical energy. Design of AC and DC electrical
networks.

Ilocmpexsusummepi / [locmpexeuszumeut | Postrequisites

DNEKTPMEH )abIbIKTay KYHWeJIepiH xobaiay

| [IpoekTHpOBAHHE CHCTEM JIEKTPOCHAGKEHHS |

Design of power supply systems

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Temupxanona X.3.

\ N6parumosa C.B.

Ibragimova S.V.
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Inepeemuxadazol canowvlk 20icmep / Hucnennvie memoodwl 6 snepzemuxe / Numerical methods in power engineering

OKy makcamut / Yueonas uenw | Purpose

CryneHTTepiiH ecenTey MOACIbACPIH KYPYyIaFrbl

@opMUPOBAaHUE Yy CTYIAEHTOB Ha4aJIbHBIX

Formation of students' initial knowledge and skills

Oacrankpl ~ OimiMaepi  MeH  JaFdbpUIaphIH | 3HAHHM W HaABBIKOB 1o  moctpoenuro | in building computational models, approximate
KaJIBINTACTBIPY, €CENTey MAaTeMaTHKAChIHBIH | BEIYMCIMTEILHBIX MOjeNeH, npubmmkenHomy | solution of typical problems of computational
THITIK ecenTepin JKYBIKTAIT IENTy, | PEICHUIO THUIIOBBIX 3a7ay BBIYMCIMTEIbHON | mathematics, principles of developing algorithms
SHEPreTUKAIBIK KacinmopeiHaapAarsl DEM yIIiH | MaTeMaTHKH, MPUHIUIIOB paspadotku | and programs for solving such problems for
OCBIHJAH  ecenTepai  LICHIyre  apHAJFaH | AlTOPUTMOB M TMPOrpaMM pEIICHUs Takux | COmputers at energy enterprises
QITOpUTMACP MeH Oarmapiamanapisl  Kypy | 3amad qisi  OBM Ha  mpeanpusaTusx
OPUHIANTEP] SHEPreTUKH

Oxvimy nomuoiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl corri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— DIEKTP 9HEPIreTUKACHI callaChIHAarbl | — HMCIIOJIb30BaTh ocobennoctu | — use the features of mathematical calculations
TanchIpManapabl OpbIHIAY KE3iHJAe COMKeC | MaTeMaTHYeCKHMX BBIYMCICHHIA, peaau3yembix | implemented on a computer in an appropriate

OarapiiaMalibIK OpTaja KOMIIBIOTEpJE XKy3ere
aChIPBUIATEIH MAaTEMAaTHUKAIBIK €CeNTeyIePIiH

MYMKIHJIKTEpiH Maiganany;

— ecemTey €cenTepiH KYpacTBIPYIbl JKy3ere
achlpyfa, OJIapAblH HICIIIMIEPIH KOMIIBIOTEPAE

xKobanayra AKOHE EHTi3yTe, INEKTP
SHEPTEeTUKACHIHBIH  MPOOJIEMATIBIK ~ €CeNTePiH
mienry e - KojjgaHOanbel - Oarmapiiamanay

KYHeciH naiiiananyra JaiblH;

— TOXIpUOENiK MOTIMETTepAl CTaTUCTUKAJIBIK
OHJICY/IIH HEeTri3T1 O/iCTepiH KOJIJaHy, *KOFaphl
JEHTelIl TUIAEe ecenTey alropuTMaepl MeH

OarapiamalnapblH xKacay.

Ha OBM B cOOTBEeTCTBYIOUIEH MPOrpaMMHOMN

cpene, pu BBIIIOJIHEHU U 3a1a4y
AJIEKTPOIHEPIETHKH;

— TOTOBBl  OCYILECTBJISTH  IMOCTAHOBKY
BBIYHMCIUTENBHBIX 3a/ad, MPOEKTUPOBATh U
peasn3oBath MX pemeHus Ha OBM,
HCIIOJIb30BaTh CUCTEMY MIPUKJIaHOTO
IIPOrpPaMMHUPOBAHHUS TUISL peleHus
MPOOJIEMHBIX 3a/1a4 3JIE€KTPOIHEPTETHKHY;

— IPUMEHEHSTH OCHOBHBIE IIPUEMBI
CTaTUCTUYECKOU 00paboTKn

OKCIICPUMCHTAJIIbHBIX JaHHBIX, pa3pa60TKH
BBIYUCIIUTCIIBHBIX AJITOPUTMOB U MPOTrpamMm
Ha A3BIKC BLICOKOT'O YPOBHSA

software environment when performing tasks in
the electric power industry;

— ready to carry out the formulation of
computational problems, design and implement
their solutions on a computer, use an applied
programming system to solve problematic
problems of the electric power industry;

— apply the basic techniques of statistical
processing of experimental data, development of
computational algorithms and programs in a high-
level language.

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

DJIEKTpP YHEPTETUKATAFbl MATEMAaTUKAJIBIK
ecernTeysep KoHE KOMIBIOTEPIIIK MOAETIEY
ABTOMAaTTaHIBIPBUIFaH Ko0anay xyienepi

MaremMaTudecKkue 3aaa4i 1 KOMIIBIOTECPHOC
MOZACIINPOBAHUC B SJICKTPOSHECPICTUKE

Cucremsl ABTOMAaTU3UPOBAHHOI'O

Mathematical and computer modeling tasks in the
electricity
Automated projecting systems
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MMPOCKTUPOBAHUA

|

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypea | Course summary

DJNEeKTp SHEPreTUKAchl ecenTepinaeri airedpa
KOHE  MaTeMaTHKajblK Tajjay ecemnTepiH
ISy IiH CaHABIK daicTepi. AuddepeHnnanabk
TEHJeyJep MeH >Xyienepial IMIeyAiH CaHAbIK
omicrepi. Ecenti caHIpIK IIENTy HOTHXKECIHIH
kareniri. Karemep xe3i. Karenepai Taparty.
Canpnap/el [oHrenekTey. MaHbI3 bl )KOHE TYPHIC
caggap. KaremikrepaiH >xaambl (GopMyIachl.
QOyHKUUAIApAbBl  MHTEepHoisuusanay. Pynre-
Kyrra opictepinin or6acel. EkiHmi perti
¢ hepeHIHaIBIK TEHJEYJIep YIIiH
niekapansik ecentep. Meroa nporonku. CaHabIK
TYPaKTBUIBIK MOCETIeNepi.

YucaeHHbIe METO/IbI PEIIEHUS 3aj1au anredpsl
M MaTeMaTH4YecKoro aHajluM3a B 3aJadax
ANEKTPO’HEPreTUKU. UMCIEHHBIE  METOJIbI
pemeHust nuddepeHMaNbHbIX YpaBHEHUNH H
CHUCTEM. [TorpemnocTs pe3yibTara
YHUCIIEHHOTO peleHus 3agaun. McTodHukK
OIIHUOOK. PacnpocTpanenue OIIHUOOK.
OkpyrieHue uyucesl. 3Hayallue W BEpPHbIC
mudpel. OOmas QopMmysna MOTPENTHOCTEH.
WNurtepnonupoBanue ¢yakiuil. CeMencTBO
MeronoB Pynre-Kyrra. Kpaeseie 3amaun miis
muddepeHIMaTbHBIX ~ ypaBHEHUH  BTOPOTO
nopsiaka. Meton  mporoHku. [IpoGiemsr
YHCIIEHHOW YCTOWYHBOCTH.

Numerical methods for solving problems of
algebra and mathematical analysis in problems of
electric power industry. Numerical methods for
solving differential equations and systems. The
error of the result of the numerical solution of the
problem. Source of errors. Error propagation.
Rounding numbers. Meaningful and correct
numbers. The general formula of errors.
Interpolation of functions. The Runge-Kutta family
of methods. Boundary value problems for second-
order differential equations. The run-through
method. Problems of numerical stability.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

DneKTpMeH kKabIbIKTay KyHeepiH xobanay
ABTOMAaTTaHJBIPBUIFAH OacKapy xyHenepi

[IpoexTHpoBaHKE CUCTEM 3JIEKTPOCHAOKEHHUS
CucreMbl aBTOMaTU3UPOBAHHOT'O YIPABJICHUS

Design of power supply systems
ERP/MRP systems

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Temupxanosa X.3.

Yymayenxko C.B.
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Anekmp cmanyuanapovl MeH Kocaakvl cmanyuanap / Inekmpuueckue cmanyuu u noocmanyuu / Power stations and substations

OKy makcamut / Yueonas uenw | Purpose

OnexTp CTaHLMSIIAPbI MEH KOCAJIKBbI
CTaHIUSUIAPIbI KOCY YIIiH DJIEKTP JKaOIBIKTaphl
MEH JIEKTP CXEMaJaphl, IEKTP SHEPreTUKAIIBIK
KYHEHIH 06JIiri peTiHAe OJIap/AblH KYMBIC 1CTEY
[IapTTapblH YTBIMJIBI TaHAay OOWBIHINA OLTIM
MEH JIaFpUIap KEeIICHIH KABIITACThIPY.

@opMUpPOBaHHE  KOMIUIEKCA  3HAHUHM U
HaBBIKOB B obnactu yCTpoiicTBa
ANEKTPOOOOPYIOBAHUS U DJICKTPUUECKUX
CXE€M  COCIMHEHUM  DJIEKTPOCTAHIMH U
MIO/ICTaHIIUH, palMOHAIBHOIO BbIOOpA
yCIOBUI ux paboThI B cocraBe
3JIEKTPOIHEPTETUUECKON CHCTEMBI.

Formation of a complex of knowledge and skills in
the field of electrical equipment and electrical
circuits for connecting power plants and
substations, the rational choice of the conditions
for their work as part of the electric power system.

OKbimy

Homuiceci / Pezynomamol 00yuenus / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
aJIylibLiap

— CTaHIMsUIap MEH KOCAJKbl CTaHIWSIIAP/IbIH
aMeKTp Oeirin xobanayra KaTbiCyFa KaOiseTi;
— CTaHIMsUIap MEH KOCAJKbl CTaHIUSIIAP/IbIH
AIIEKTP DHEPIeTUKAIBIK  JKOHE  DIEKTp
TEXHUKAJIBIK #KaOJbIKTapbIH naiinanany
CBIHAKTapbl MEH JHWAarHOCTUKACHIHBIH oJIicTepi
MEH TEXHHUKANbIK KYpaJlapblH KOJJIaHyFa
KaOljeTi

ITocne ycnmemHoro 3asepuieHHsl Kypca
o0yuarmuecs OyayT

— IPOEKTUPOBATh JJIEKTPUYECKOW YacTH
CTaHUUH U NOJCTaHIU;

— MPHUMCHATH METOAbI n TEXHHUYCCKHUEC
CpPEACTBA AKCIUIyaTallMOHHBIX MCIBITAHUN H
JMArHOCTUKH  3JIEKTPO3HEPreTUYECKOro U
JIEKTPOTEXHUYECKOTO 000pyIOBaHUS
CTaHUUHI U NOJCTHAIUI

After successful completion of the course,
students will be

— Ability to take part in the design of the
electrical part of stations and substations;

— Ability to apply methods and technical means
of operational tests and diagnostics of electric
power and electrical equipment of stations and
substations

Ilpepexsuzummepi / Ilpepexeusumui / Prerequisites

DneKTpMeH kabbIKTay Heri3aepi
DJeKTp Kayinci3iri Herizuepi

OCHOBBI AJIEKTPOCHAOKEHUS
OCHOBBI JIEKTPOOE30M1ACHOCTH

Basics of power supply
Electrical Safety Basics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

DONeKTp CTaHIMSUIAPbIHBIH  HEri3ri  TypJepi.
JlocTypii eMec JKoHE >KaHAPTBUIATHIH JHEPTHS
Ke3JIepiHAET] ANIeKTp cTaHIusapbl. CHHXPOHIBI
reHepaTopiap  JKOHE  TpaHcdopmaTopiap.
OnexTp CTaHIUSIIAPhI MEH KOCAJIKBI
CTaHLMSUIAP/bIH HETi3r1 cxemayiapbl. MeHIIKTI
KOKETTUTIKTEp MeEH DJJIEKTPMEH KaOJabIKTay
cXeMmMalapbl C.H. OIIeKTp CTaHIOUSUIaphl MeH
KOCAQJIKbl  CTaHIMsUIApJarbl  eJIey  KOHe

OcHoBHBIC BUBI BHGKTPOCTaHHHﬁ.
SHCKTPOCTaHHI/II/I Ha HCTPAAUIMOHHBIX U
BO300HOBJIIEMBIX HCTOYHHUKAX SHCPIUHU.

CHHXpOHHBIE reHEePaTOPLI "
TpaHchopMaTopBhL. I'maBHbIE CXEMBI
BJIEKTPOCTAHIUN 51 MTOJICTAHIIMI.
CobcTBeHHBIE HYXKIbI u CXEMBI
aneKkTpocHabkeHus c.H. CXeMbl H3MEpPEHUH U
YIPaBJICHUS 000pyoBaHHEM Ha

The main types of power plants. Power plants on
non-traditional and renewable energy sources.
Synchronous generators and transformers. main
schemes of power plants and substations. Own
needs and power supply schemes s.n. Schemes for
measuring and controlling equipment at power
plants and substations. Electrical apparatus and
current-carrying parts at power plants and
substations.
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0aKpuIay >KAaOJBIKTAPBIHBIH CXEMalaphl. DJIEKTP
CTaHIUSUIAphl MEH KOCAJKbl CTAHIUSIIAPAaFhl
NIEKTp ammaparrapbl JKoHE TOK OTKI3ril
OeJeKTep.

QJICKTPOCTAaHLIUAX u noaCTaHIuAgX.
BHCKTpI/I‘IeCKI/Ie amnmnaparbl M TOKOBCOAYHIUC
YaCTH Ha 3JICKTPOCTAHLUAX U MOACTAHIIHUAX.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

DIIEKTPMEH Ka0AbIKTay KYHeIepiH xkobanay,
DneKkTpMeH KaOAbIKTay KYPbUIFBUIAPBIH YCTaY,
DnekTpMeH KaOAbIKTay KYPhUIFBIIAPHIH Cally,

MOHTaX/1ay KOHE Maialany

[IpoexTupoBanue cuctem
AJIeKTpOCHaOXKeHus, TeXxHnIeckoe
00CITy)KMBaHHE yCTPONUCTB
anektpocHabxenus, CoopyxeHre, MOHTaX U
9KCIUTYaTaIMsl YCTPOMCTB 3JIEKTPOCHAOKEHHS

Design of power supply systems,
Maintenance of power supply devices,
Construction, installation and operation of power
supply devices

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Temupxanosa X.3.

| Hoparumosa C.B.
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Tapamy KypoiieelnapoinoiH 3amanayu 3aexmp Hncadovikmapul / CoepemenHnoe 31eKmpoodopyoosanue pacnpeoeasumenbHvix ycmpoiucme /

Modern electrical equipment for switchgear

OKy maxcamut / Yueonasn uens | Purpose

DNEeKTp KOHJABIPFBUIAPBEI MEH JKOFaphl BOJBTTHI
TapaTy KYPBUIFBLIAPBIHBIH KOHCTPYKIHSCH MEH
AKCIUTyaTAIUSCHIH UTEePYTe KaXeTTi OuTiM, OLTIK
KOHE JaFJbUIaP/bl, SJCKTP KOHIBIPFhIIAPBIHBIH
OKIIAYJIaFIl  KYPBUIBIMIAPBIHBIH  CEHIM/II
KYMBICBIH KaMTaMachl3 €Tyre S>KOHE OJapibl
acCKbIH KEpHEYJIEepJCH KOpFayra OaislaHBICTHI
oimimaepai, YKOFapbl BOJIBTTBI AIEKTP
KOH/IBIPFBUIAPBIH OHIIpY JaFIbUTAPbIH
KaJBIITACTBIPY. JKOFAapbl KEpHEYHEri dJEeKTp

OKIIayJiay CbIHAaKTapbl MCH enmeMz[epi.

dopmMupoBaHHUE 3HAHUM, HABBIKOB U YMEHUMH,
HEOOXOAUMBIX TUIst pa3paboTku
MIPOEKTUPOBAHUS u 3KCIUTyaTaluu
3JIEKTPOYCTAHOBOK U PAaCHpPeeIUTEIbHBIXX
YCTPOMCTB BBICOKOTO HANPSKEHUsI, 3HAHMIA,
CBS3aHHBIX C OOCCIeUeHUEM HAJICKHOU
paboThI M30JIALIUOHHBIX KOHCTPYKIUI
9JEKTPOYCTAaHOBOK M 3alllUT€ MUX  OT
NepeHanpsHKEHUN, HAaBBIKOB IPOU3BOJICTBA
BBICOKOBOJIBTHBIX MCITBITAHUN 3JIEKTPUUYECKOU
M30JSILIMA W U3MEPEHUH Ha  BBICOKOM
HaIpsHKEHUU.

Formation of knowledge, skills and abilities
necessary for the development of design and
operation of electrical installations and high
voltage switchgears, knowledge related to ensuring
the reliable operation of insulating structures of
electrical installations and protecting them from
surges, skills in the production of high-voltage
electrical insulation tests and measurements at high
voltage.

OKbimy

Homuiceci / Pezynomamol 00yuenus / Learnin

outcomes

Kypersl corTi asikraranHaH KeiiH Olrim

aJIylibLiap

— DJEeKTp  CTaHUUSUIaphl  MEH  KOCAJKBI
CTaHLMSIIAPIbIH a0 IbIKTapbIHBIH
napamMeTpIiepiH, SKBUBAJICHTTIK CXeMaJlapbl MEH
PeKUMJIEPIH  aHBIKTAy, €cenTey, KepHeyal

peTTey KypalJapblH €CEeNTey JKOHE TaHzay,

HYCKaJIapAbIH TEXHUKAJIBIK-OKOHOMHNKAJIBIK
KGpCGTKiH_ITepiH CCCIITCY JKOHC ¥TbBIMJbL

HYCKaHBI TaHJAy;

— cbI30amapmaml azipiney, aHBIKTaMaJIbIK

FBUTBIMU-TEXHHUKAJIBIK 9/1e0MeTTep Al Naigaiany,

)Ka6I[BIKTBIH KYMBIC pemHMnepiH CCCIITCY

HOTWIKEJIEPIH TaJlaay.

Ilocne ycnmemHoro 3aBepuieHMsi Kypca
o0yuarmuecs OyayT

— OIpenensitb,  NPOU3BOJUTH  PACUEThI
rapameTpoB o0opynoBaHusl, CXeM
3aMEIIeHUs] U PEKHUMOB  DIIEKTPUUECKHUE
CTaHIIMA W TMOJCTAHIMN; PACCUUTHIBATH U
BBIOMpATh cpencTBa peryanupoBaHUs
HalpsDKEHUS,  PacCUMTHIBATh  TEXHUKO-
SKOHOMHUYECKHE T[0Ka3aTelu BapUaHTOB U
BBIOMPATh pallMOHATBHBIA BApUAHT;

— pa3pabaThiBaTh YEpPTEXH, MOJIb30BATHCA
WCIIOIb30BaHUS CIIPaBOYHOM Hay4HO-
TEXHUYECKON JUTEpaTypoi, aHAIU3UPOBATh
pe3yabTaThl PacuyeToB PEXKUMOB pabOTHI
000pyJOBaHUsI.

After successful completion of the course,
students will be

— determine, calculate equipment parameters,
equivalent circuits and modes of power plants and
substations; calculate and select means of voltage
regulation; calculate the technical and economic
indicators of options and choose a rational option;
— develop drawings, use reference scientific and
technical literature, analyze the results of
calculations of equipment operation modes.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

SJ'ICI(Tp TCXHOJIOTUAJIBIK KOHABIPTELIAPD

aﬂeKTPOTCXHOHOF HYCCKUC YCTAHOBKHU ‘

Electrotechnological installation
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Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

DexTp CTaHIUSIIAPbI MEH Kocankbl | CoBpeMeHHbIE THIBI  3nekTpoctanimii  u | Modern types of power plants and substations,
CTaHIMSUIAPJABIH  Ka3ipri  TypJsiepi, OJIap/blH | MOJCTAHIIUH, 0COOCHHOCTH ux | features of their technological process. Heating of
TEXHOJIOTHSUIBIK ~ MPOLECIHIH  epeKIIEeTKTEPi. | TEXHOJIOTHYECKOTIO npoiiecca. Harpes | conductors and electrical devices. Synchronous
OTKi3rimTep MEH DJJCEKTp  anmaparTapbiH | IPOBOJHUKOB M AJIEKTPUYECKUX amnmaparoB. | generators and compensators. Power transformers
Kb3appy. CHHXpOHIBI reHeparopiaap MeH | CHHXpOHHBIE reHepaTtopbl M KoMmmeHcatopsl. | and —autotransformers. Electrical diagrams of

komrieHcatopiap. Kymrik Tpancdopmaropnap | CuinoBbie TpaHcdopmaTrops u | switchgear of power plants and substations. Own
KOHE aBTOTpaHcdopmaropJap. DjexTp | aBTOTpaHC(HOPMATOPHI. Dnexrpuueckue | heeds of power plants and substations. Diagrams of
CTaHIMSJIAphl MEH KOCAJKbl CTaHIMSJIAP/ABIH | CXEMbl  pacnpeaenuTenbHbix  ycrpoiicts | electrical distribution devices.

Tapaty KYpBUIFBUIAPBIHBIH JJICKTP CXEMalaphbl. | 3JIEKTPOCTAHIMI " HOJCTAHIIMH.

OnexTp CTaHUUSIAPbI MEH Kocankpl | COOCTBEHHBIE HYXKIbl 3JIEKTPOCTAaHUUH U

CTAHIUSJIAPABIH KEKEe KAKCETTUNKTEpl. DNeKTp | mojactaHiuid. CXeMbl pacnpeaeauTeIbHbIX
KOHJIBIPFBUIAPBIHBIH  TapaTy KYPBUIFBUIAPBIHBIH | YCTPOMCTB 3JIEKTPOYCTAHOBOK.

cxemasaphbl
Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites
DJIEKTP KOHIIBIPFBLUIAP,IBI MOHTAXK/IAY, MoHTaX 3JIEKTPOYCTAaHOBOK, Installation of electrical,
DJeKTp a0 IbIKTap/Ibl MaiilaaHy KOHEe PemoHT U 3KkcIuTyaTanus Repair and maintenance of electrical equipment
KOHJIEY AIIEKTPOOOOPYIOBAHHSI
bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager
Temupxanosa X.3. I'manos 10.B.
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Anekmpaendipy ycyiienepin sncoovanay / [lpoexkmuposanue cucmem nexkmpugpurxayuu | Designing systems of electrification

OKy maxcamut / Yueonas uens | Purpose

Kacinopsingapaa 37eKTp 3HEPTUSACHIH OHIAIPY,
Oepy ’KoHE Tapary MpOLECTEPiH, KAPBIKTAHIBIPY
MEH  COyNeJNCHIIpyre  apHajifaH  DJIEKTP
KOHJIBIPFBUIAPBIH, OOBEKTIHIH 1IIKI 3JEKTPMEH
XKaOAbIKTay JKYHEeciHe apHajfraH MalllnHajIap
MEH a0 IbIKTapIbIH IIEKTP KETEK
KYpPBUIFBUIAPBIH jK00anay OOWbIHIIA OLTIM MEH
JaFApUIaP bl KAJBIITACTHIPY.

@OopMUPOBAHUE 3HAHWM W HABBIKOB B
BOIIPOCAX  NPOEKTHUPOBAHUS  IPOLIECCOB
MPOU3BOJACTBA, MEPENAYU M PaACHPEHCIEHUS
JJEKTPUYECKON SHEPruu Ha MNPEANpUITHSX,
3JIEKTPUYECKUX YCTAHOBOK JJISl OCBEILCHUS U
o0Jy4eHHs, yCTPOMCTB  DIIEKTPONPUBOAA
MAIlH u 000pyI0BaHUs CHUCTEMBI
BHYTPEHHET0 AJIEKTPOCHAOKEHHS O0BEKTA.

Formation of knowledge and skills in the design of
processes for the production, transmission and
distribution of electrical energy in enterprises,
electrical installations for lighting and irradiation,
electric drive devices for machines and equipment
for the internal power supply system of an object.

Okbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap

— aybul [IAPYalIbUIBIFBI JKOHE ©HEPKACIMTIK
KOCITOPBIHAAPIBI  AJICKTPICHIIPY KYHEIepiH
xoOanay koHe OacTanKbl MAIIMETTEPIl KUHAY
oNicTepiH KOJAaHY;

— aybul IIAPYAIIbUIBIFBI  JKOHE  ©OHEPKAICIM
KOCIMOPBIHAAPBIH  JCKTPMEH  Ka0JbIKTay IbIH
1IIK1 JKYHeCiH jxobainay.

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyarommecsi OyayT

- NPUMEHSTh METOTUKH cbopa
HCXOAHBIX JaHHBIX u MMPOCKTUPOBAHUA
CHCTeM  OJJCKTPHU(HUKAMH  arpapHbIX U
IIPOMBILLIEHHBIX IIPEANPUATHN;

- IPOEKTUPOBATH CUCTEMY BHYTPEHHETO
AIIEKTPOCHAOKEHUS arpapHbIX u
MIPOMBIIIEHHBIX TPEANIPUATHHN.

After successful completion of the course,
students will be

— apply methods for collecting initial data and
designing electrification systems for agricultural
and industrial enterprises;

— to design an internal power supply system for
agricultural and industrial enterprises.

Ilpepexsuzummepi / Ilpepexeusumui / Prerequisites

DnekTpiik ceiz0anap MeH cyjioanap
WuxeHepiik rpaguka

DNEKTPUYECKHE YEPTEKH U CXEMBbI
WnxenepHas rpaduka

Electrical drawings and diagrams
Engineering graphics

Kypcmuiy kvickawa mazmynnt / Kpamkoe codepicanue Kypca |

Course summary

XKobanaynplH Kanmbl — CypakTapbl.  DJIEKTp
KapBIKTaHABIpYAbl  Jkobamay.  YKapbIKTBIK-
TEeXHUKAJIBIK JKOHE 3JeKTpmik OesiM. Llex imn
DIIEKTP OHEPIUSACHIH YHIECTIpy CXeMajapbiH
Tagjaay. OJIEKTp JKeligepAl KOHCTPYKTHBTI
OPBIHAAYIBI TaH/ay. Fumaparrapnarsr
AJIEKTPIIIK JKEJIJIepJeri TOKTBIH €CENTIK MoHe
anaTThIK KepCeTKIITepl aHbIKTay. KopraHbic
anmaparTapblH  TaHjay. Icke  KocaThlH

OO0mue BOIIPOCHI IIPOCKTUPOBAHUS.
[IpoexTrpoBanue JIIEKTPOOCBELICHHUS.
CBeroTeXHHYECKAss 4acTb M DJIEKTPUYECKAs
yacTb. BbIOOp CcXeM  BHYTPHIIEXOBOTO
pacripesielieHust  3JeKTposHepruu.  Bruibop
KOHCTPYKTHUBHOTO HCIIOJTHEHUS
ANEKTPONpPoBOAOK. OIpenencHue pacyeTHbIX
W ABApUUHBIX  3HAYEHHM  TOKOB B
UIEKTPUUECKUX  CeTAX  31aHuil.  BeiOop

XKoOamaynelH  kaumel — Macenenepi.  DJIEKTp
KapbeIFbIH koOanay. JKapbelK TEXHHMKAChl >KOHE
anekTp Oeiri. Llex immHAeri 3yeKkTp SHEprHsCHIH
TapaTy CXEMachlH TaHjaay. DJEKTP ChIMIAPBIHBIH
Ju3aiiHblH - TaHjgay.  FumaparrapiblH  97eKTp
KEJUIEPIHETT TOKTAp/IbIH €CENTIK XKOHE amaTThIK
MOHJIepiH  aHbIKTay. KoOpraHbIC — KypajmapbiH
Tagnay. Icke KOCy KYpBUIFBUIADBIH  TaH[AY.
CeiMaap MeH KaOenbJepiiH KeJIJIeHeH KHMAacChIH
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Kypangapael TaHnay. CeIMaapAblH KUMAachlH | alapatoB  3alluThl. BbIOOp  MyCKOBBIX | TaHjaay. PeakTHBTI KyaTThl ©TEY/Il k00amay.

TaHiay. PeakTHBTI KyaTThIH ©TEMiH jk00anay. amnmaparoB. BpIOOp cedyeHHs MPOBOJOB H
kabeneit. [IpoexkTupoBaHue KOMIICHCALIMH

peaKTHBHOﬁ MOIITHOCTH.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

DJIEKTPMEH KaOAbIKTay KYHeIepiH xobanay ‘ [IpoekTHpoBaHUE CUCTEM DIICKTPOCHAOKEHUS ‘ Design of power supply systems
bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager
Temupxanosa X.3. | Cana B.IO.
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Kananvix opmaoa scone AOK rnepzua mymotnyont oackapy / Ynpaenenue snepzonompeonenuem é 20poockoii cpede u AIIK / Energy
management in urban environment and agro-industrial complex

OKy maxcamut / Yueonasn uens | Purpose

DNeKTp SHEprusichiH Oackapy, Oakbpuiay >KOoHE
€CeMKe ay JKyHelepiH *Ky3ere acelpy, COHJIaM-
aK OHEPKICINTIK, arpapiblK KocImOpbhIHAApIa
KOHE  KOMMYHAJJIBIK-TYPMBICTBIK  CEKTOpJa
AJIEKTP SHEPTHSICHIH OaKblJIay MEH €CETIKE aTyIbl
KaMTaMachl3 €TETiH KaXeTTI KYpBhUIFbUIAp.IbI
TaHJIay YIOIH KaXeTTi OuliM MEH Jarapuiap
KCIIEHIH KaJIBIITaCTHIPY.

dopMUpOBaHHE  KOMIUIEKCA  3HAHUHW U
yMEHUH, HEOOXOJUMBIX I OCYILECTBIICHUS
CUCTEM YIIpaBJICHUS, KOHTPOJS U Yydera
AJEKTPOIHEPI UM, a TaKKe BbIOOpa
HEOOXOJIUMBIX YCTPONCTB, 00ECIIEUUBAIOLINX
KOHTPOJIb M y4€T DJIEKTPOSHEpPIruu Ha
MIPOMBIIIJICHHBIX, arpapHbIX MPEANPUATUSIX U
B KOMMYHaJIbHO-OBITOBOM CEKTOPE.

Formation of a complex of knowledge and skills
necessary for the implementation of control
systems, control and accounting of electricity, as
well as the selection of necessary devices that
ensure control and accounting of electricity at
industrial, agricultural enterprises and in the
municipal sector.

OKbimy

Homuiceci / Pezynomamol 00yuenus / Learnin

outcomes

Kypersl cotrTi asikraranHaH KeiiH Ourim
aJIylibLiap

— Kazakcranga sHeprus YHEMIEYIIH HETi3Ti
TOCUIZIepl MEH TEXHOJIOTUSUIAPbIH KOJI/IaHy;

— XQJIBIKAPAIBIK TOKIpUOE MEH 3aMaHayH
SHEPrus YHEMCY TeXHOJIOTHsIAPBIH KOJIIaHY;
— Kajajap MEH arpoeHEpKoCINTIK  KelleH
OO0BEKTUIEPIH/IE SHEPTUS YHEMAEY CTPATETUsACHI
MEH TE€XHOJIOTHSUIAPIH d31pJIey;

— QNIeMAIK ToXipuOe HEeri3iHJe SHeprus MeH
pecypcTapabpl  YHEMICY/IIH JKaHa TeTIKTepiH
€HT13Yy.

Ilocsie ycnemHoro 3aBepiieHMsi Kypca
o0yuarmuecs OyayT

— HCIIOJIB30BaTh OCHOBHBLIC IIOAXOJbI H
TEXHOJIOTUM TI0  SHEProcOEepekeHUI0 B
Kazaxcrane;

— OPUMEHSTh MEXAYHAPOIHBIH ONBIT U
COBpPEMEHHBIE TEXHOJIOTUH
3HEprocOepeKeHus;

— pa3pabaThIBaTh CTPATErMIO U TEXHOJOTHU
sHeprocOepexeHns B ropojax M 0OBeKTax
arponpoOMBbIIIEHHOTO KOMILJIEKCA;

— BHEJpPSITb HOBBIE MEXAHU3MBI DHEPro- MU
pecypcocOepexeHnss Ha OCHOBE MHPOBOTO
OIIbITA.

After successful completion of the course,
students will be

— use the main approaches and technologies for
energy saving in Kazakhstan;

— apply international experience and modern
energy saving technologies;

— develop a strategy and technologies for energy
saving in cities and objects of the agro-industrial
complex;

— to introduce new mechanisms of energy and
resource saving on the basis of world experience.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

DJNEKTP TEXHOJOTUSIIBIK KOHABIPFbLIAP

SHCKTPOTGXHOHOFI/I‘-ICCKI/IG YCTAaHOBKH

| Electrotechnological installation

Kypcmuoiy kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary

OHeprust yHemjey OOWBbIHINA KYKBIKTHIK >KOHE
HOPMaTHUBTIK KyKarrap. YiisIMaapra
SHEPreTUKAIBIK 3epTTeysiep JKYprizy TopTiOiH
3epaeney. JKymbIC TPUHIUII KOHE DHEPrus

[IpaBoBblE M HOpPMATUBHBIE JIOKYMEHTHI IO
sHeprocOepexxeHuto.  M3ydyenue  mopsiika
MIPOBEJICHUS] PHEPTETHUECKUX OOCIIeTOBAHHIA
opranuzanuii. [lpuHiun paboTel W BHABI

Legal and regulatory documents on energy saving.
Study of the procedure for conducting energy
surveys of organizations. The principle of
operation and types of energy generators. Features
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TeHEepaTOPJIAphIHBIH  Typiepi.  Kocimopeiaaa
KalTalamMa »JKOHE JOCTYpJI eMeC DHEprus
Ke3lIepiH naiiianany epeKIIeTiKTepi.
Ownpipicreri SHEPTHsI TYTBIHATBIH
KOHJIBIPFBUIAP/BIH ~ KYPBUIBICHL KOHE IKYMBIC
icTey ~ TpUHIUI.  OHOIPICTI  SHEpPrUAMEH
KAMTaMachl3 €TYAIH TEXHHUKAIBIK [ICIIIMIHIH
OHTAMJII ~ HYCKACBIH  TaHgay  OOWBIHIIA

TEXHUKAJIBIK-YKOHOMUKAJIBIK ecenrtey
anmicreMeci. Ownpipicreri HEPTEeTUKAIIBIK
AP yanIbUTBIKThI Oackapy KYPBUIBIMBI.

DHepreTMka  MEH  JHEPrusi  TYTHIHYJIBI
JTAMBITY/IBIH 3aMaHayu YpAicTepi.

TeHEPaTOPOB JHEPrUH. OcobeHHOCTH

HCIIOJIb30BaHUA BTOPHUYHBIX

HETPAJAUIIMOHHBIX HCTOYHUKOB SHEPIUH Ha
OpEeAnpUsATHH. YCTPOWCTBO U MPHUHIIUI
JICUCTBUSL SHEPrONOTPEOISIOMUX YCTAHOBOK
Ha MPOU3BOJACTBE. METOAUKH TEXHUKO-
HSKOHOMHYECKOTO0  pacyera 10  BBIOOpPY
ONTUMAJIBHOTO  BapuUaHTa  TEXHUYECKOTO
pelieHus 3HeproodecnedeHus MpPOU3BO/ICTBA.
CtpykTtypa ympaBieHHs HSHEPreTHUYECKUM
X0351iicTBOM Ha npou3BozacTBe. COBpeMEHHbBIE

TCHACHIUU  Pa3BUTHUS  JHEPreTUKH
HHEPronoTPEOIICHUS.

u

u

of the use of secondary and non-traditional energy
sources in the enterprise. The device and the
principle of operation of energy-consuming
installations in production. Methods of technical
and economic calculation for choosing the optimal
variant of the technical solution for energy supply
of production. The structure of energy management
in production. Current trends in the development of
energy and energy consumption.

Hocmpexeusummepi / [locmpexeuszumet | Postrequisites

Kacinopsinaapaarsl 5)KOHOMHKA KOHE
SHEPrOMEHEHKMEHT
DnexTpMeH KaOapIKTay KYHenepiHaeri oTmeni
poIecTep

DKOHOMHKA U YHEPTOMEHEKMEHT Ha
MIPEANPUATHIX
[lepexoHbIe MPOIECCHI B CHCTEMAaX
AIIEKTPOCHAOKEHUS

Economics and energy management at enterprises
Transient processes in power supply systems

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Hypmyxamenosa T.K.

Uymayenxko C.B.
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3 4 Kypc cTyAeHTTepiHe apHAJFaH JJIEKTHBTI MoHAep / DJeKTHBHbIE JUCHMIIMHBI 1A cTyaeHToB 4 Kypca / Elective

disciplines for 4th year students

Anexkmp ncapvikmanovipy / Inekmpooceewenue | Electric lightning

OKy makcamut / Yueonasn uens | Purpose

KypbuirbiHbIH Heri3zepi, OHTIPUIETIH
KAPBIKTAHABIPY KOHE COyJENeHIIIPY
KOHJIBIPFBUIAPBIH, KOFAMBIK KOHE TYPFBIH YU
FUMapaTTapbIH, COHJIali-aK CBIPTKBI

KapBIKTaHIBIPYbl JkoOanay »oHE MaijanaHy
TypaJibl OLTIMII KJIBIITACTHIPY.

dopmMupoBaHHE  3HAHMH 1O  OCHOBaM
YCTPOMCTBA, IIPOCKTUPOBAHUSA 51
JKCIUTyaTaluu OCBETHUTEIIbHBIX u
00JIydaTeNIbHBIX YCTAaHOBOK IPOU3BEICHHBIX,
OOIIECTBEHHBIX M JKUJIBIX 3JIaHUHM, a TaKxke
HapYKHOI'O OCBEIIECHUS.

Formation of knowledge on the basics of the
device, design and operation of lighting and
irradiation installations manufactured, public and
residential buildings, as well as outdoor lighting.

OKbimy

Homuiceci / Pesynomamol 00yuenus / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap

— DIEKTPIIK JKAPBIKTAHIABIPY IIEKTP
KaOABIKTAPBIHBIH ~ HETi3ri  mapameTplepi
TaHJIaHbI3;

— CEeHIMIUTIK  (DaKTOpBIH eCKepe OTBIPHIII,
ANEKTPIIK KAPBIKTAaHABIPY
KOHQUTYpaIMsCBIHBIH ~ 0ocekere  KaOlIeTTi
HYCKaJIapbIH jkKacail jkoHe Talfail Oiny, KenliHiH
HOMHUHAJIJIBI KEPHEYIH TaH/Iay;

— DIIEKTP KAPBIKTAHABIPY Kylenepinae
SHEPTHUsl YHEMJIEY TEXHOJIOTHUSIIAPBIH KOJITaHy

ITocne ycnmemHoro 3aBepuieHHsl Kypca
o0yuarmuecs OyayT

— BbIOMpATh OCHOBHBIE rapameTpbl
3JIEKTPO0OOPYIOBAHUS INEKTPUYECKOTO
OCBEIICHUS;

— COCTaBJISATh u aHaJIM3UPOBATh
KOHKYPEHTOCIIOCOOHBIE BapHaHTbI

KOH(PUTYpAIIMU DJIEKTPUUECKOTO OCBEIICHUS
c yuetoM (pakTopa HAAEKHOCTU, BHIOMpATH
HOMHUHAJILHOE HAMPSHKEHUE CETH;

— TPHUMEHSIThH sHEprocOeperarmme

TCXHOJIOTHUH B CUCTEMAX 3JICKTPOOCBCUICHU

After successful completion of the course,
students will be

— choose the main parameters of electrical
equipment for electric lighting;

— be able to compose and analyze competitive
options for the configuration of electric lighting,
taking into account the reliability factor, choose
the rated voltage of the network;

— apply energy-saving technologies in electric
lighting systems

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DJEKTPIIIK KOHE MIEKTPOHABIK KYPBUIFbLIAp

3J'IeKTpI/ILIeCKI/Ie 1 DJICKTPOHHBIC allllapaThl

\ Electrical and electronic devices

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

ONTUKANBIK OOJIBIC CIEKTOPBIHBIH COYJENIEHYI.
MarepuannapaplH ONTHKAJIBIK JKOHE JKAPBIK
TeXHUKAJIBIK  cunarramanapbel.  JKbUlynbIK,
JIOMUHECIIEHTTHIK JKOHE IIapachl3 COyJIEIeHY.
CoynenenyniH >kaiambl 3aHgapbl. Tyc JkoHE

N3nyuenue omTuueckoil oOnacTu CIeKTpa.
OnTuyeckue Hu CBETOTEXHUYECKHE
XapakTepUCTUKA MarepuanoB. Mzmyuenue
TEII0BOE, JIFOMHHECIICHTHOE 51
BBIHYKJICHHOE. OO0muue 3aKOHBI

CrekTpAiH ONTHUKANBIK alMarblHBIH COYJIeNeHYi.
MaTepHaJ’I}Iap)II)IH OIITUKAJIBIK JKOHC KaApPBIK
TeXHHUKANBIK CHIAaTTaManapbl. Pagwanusi Kbiy,
JIOMHUHECIIEHTTI JKoHe MOKOypai. CoyneneHymi
TYPACHAIPYIIH >Kanmbl 3aHiaapbl. Tyc KoHE TycC
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TYCTIK ecenreyiep. [ eoMeTpUsIbIK ONTHKAHBIH
6acTbl 3aHJIapBbl. Coyneneny Ke3/epi.
OnTUKaNBIK COyNEICHYAIH JKBUTYJBIK KO3Iepi.
OnTUKanblK  COyNENeHYAIH  ra3opa3psIThIK
Kke3aepi. JKapbIKTBIH HMMITYJIBCTIK — KO3Jepi.
Jlazepnep. XKapbIKThIK xa0apikTap. JKapbIKTHIK
XKaOIBIKTApIbIH KBLUTYJIBIK ecenTeynepi.
XKapbIKTbIK  XKaOOBIKTApIbIH  KHCBIK  KapbIK
kymrepi. Icke Koceuty ammapartapbl. JKapbik
TEXHUKANBIK KOHJBIPFbUIap. JKapbIKTaHIbIpy
KYPBUIFbUIAPBIH HOpPMaJIaHJIBIPY.
XKapbIKTaHapIpy canachl.

npeoOpa3oBaHus — u3nydeHus. LlBer wm
IBETOBbIE  pacyeTbl. (OCHOBHBIE 3aKOHBI
reOMETPUYECKOMN OIITUKH. Hctounuku
W3IIy4ECHHUS. Tennossle HWCTOYHUKH
onTHYEeCKOro wu3nyudeHusd. [azopazpsaHbie
HWCTOYHUKHU ONTHYECKOTO W3JIy4YCHHUS.
NmnynbcHble UCTOYHMKK cBeTa. Jlazepsl.
CeeroBeie  mpubopbl. TeruioBol  pacuer
CBETOBBIX TpuOOpoB. KpuBbIe CcHIIBI cBeTa
cBeToBbIX TMpubopos. Ilyckoperymupytoriue
anmapatbl. CBETOTEXHUYECKHE YCTAaHOBKH.
HopmupoBanue OCBETUTENBHBIX YCTaHOBOK.
KauecTtBo ocBenienus.

ecernreyyepi. ['€OMETpPHUSIIBIK ONTHKAHBIH HET13Ti
sagmapel.  Coyneneny  kesnepi.  ONTHKAIBIK
COyNENCHYMIH  XKbUTy  Ke3mepi.  ONTHUKAIBIK
COyJICTIEHY/IIH Ta3 pa3psarbl ke3aepi. MmmymnbeTi
kKapbelk ke3xaepi. Jlazepnep. JKapblk Kypanmapsl.
Xapblk  KypanmapbIHBIH JKbUTy ecebi. JKapbik
KYpPaJIIapbIHBIH ~ JKApbIK KYIIIHIH  KHCHIKTapBhl.
Kocein perreymri anmaparrap. XKapblK TEXHHKAIBIK
KOHJBIPFBUIAP. JKapbIKTaHIBIPY KOHABIPFBLUIAPHIH
HopMaiay. JKapbIKTaHABIPy camachl.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Temupxanona X.3.

Hux A.I1.
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Smart Grid sncobanay nezizoepi / Ocnosvt npoexkmupoeanus Smart Grid / Smart Grid Design Basics

OKy maxcamut / Yueonas uens | Purpose

DHepreTuka  CEKTOPBIHAA  WHTEIUICKTYaslIbl
KYHeIepai Kypy TYKbIPBIMJIaMachl xoHe Smart
Grid SHT13YyIiH KOMMYHUKAIUSITBIK
TEXHOJIOTHsIapbl OOWBIHIIA OLTIMII, COHAK-aK
Smart Grid SHT13YyI1H TEXHUKAIBIK-
3KOHOMUKAIBIK THIMJILIITH ecenrey
JaFIbIIAPBIH KATBIITACTHIPY.

@opMUPOBAaHHE 3HAHMM 1O KOHIENUUU
MIOCTPOCHUSI UHTEJUIEKTYaJIbHbIX CHUCTEM B
IHEPTETHKE u KOMMYHHKAITHOHHBIC
TEXHOJIOTHH Tpupeanm3anuu Smart Grid, a
TAaK)K€ HABBIKOB pacyeTra TEXHUYECKOU W

SKOHOMUYECKON A()PEKTUBHOCTH BHEAPEHUS
Smart Grid

Formation of knowledge on the concept of building
intelligent systems in the energy sector and
communication technologies for the
implementation of Smart Grid, as well as skills for
calculating the technical and economic efficiency
of Smart Grid implementation

OKbimy

Homuiceci / Pezynomamol 00yuenus / Learnin

outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
AJIyIIbLIap

— use a set of rules, methods and technologies
to ensure energy efficiency; modern and
promising  science-based technologies of
intelligent power supply systems;

— apply calculations of technical and
economic  efficiency of Smart  Grid
implementation in professional activities.

ITocne ycnmemHoro 3asepuieHHsl Kypca
o0yuarmuecs OyayT

UCIIOJIB30BaTh COBOKYIIHOCTb IpaBuJl,

MCTOOOB n TEXHOJOrui obecreyeHus

SHEPreTUYECKON 3¢ EeKTUBHOCTH;
COBPEMCHHBIC W TICPCICKTHBHBIC HAyYHO-
000CHOBaHHbIE TEXHOJIOTHH
MHTEIUICKTYaJIbHbBIX crCcTEM
ANEKTPOCHAOKECHHUS;

NIPUMEHATh  pacyeTbl TEXHUYECKOM U

HKOHOMHUYECKOH 3()h(hEeKTUBHOCTH BHEIPEHHUS

S

mart Grid B npodeCcCHOHATLHON

ACATCIIBHOCTHU

After successful completion of the course,
students will be

— OHeprus THIMIUINH KaMmTaMachl3 €Ty YIIiH
epexeriep, 9ICTEp KOHE TEXHOJIOTHsIAP KEIIeHIH
KOJIJIaHY; HHTEJUICKTYaJIJIbI SJICKTPMEH XKaOIbIKTAY
KYUENEPIHIH 3aMaHayH »JKOHE MEPCIEKTUBAIIBI
FBUIBIMHU HET13/ICIITCH TEXHOJIOTHSIIAPHI;

— kocibum kpi3Merre Smart Grid  eHrisyaix
TEXHUKAIBIK-3KOHOMHUKAJIBIK TUIMIUTITIHIH
ecenTeyJiepiH KoaaaHy.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DNEeKTPOHHUKA JK9HE MUKPOIPOIIECCOPIBIK TEXHHUKA
3UATKEPIIIK J)KOHE CaHBIK XKYHeslep MeH
TEXHOJIOTHsIIIap

QHGKTpOHI/IKa U MHUKPOIPONECCOPHAd TCXHUKA
HHTCJ’IJ’IGKTY&J’IBHHC nu LII/I(l)pOBBIe CUCTCMBI U
TCXHOJIOTHHU

Electronics and microprocessor technology
Intelligent and digital systems and technologies

Kypcmuin kvickawa masmynot / Kpamkoe codepicanue Kypea |

Course summary

OnemMaik >xoHe KazakcTaH sSHEpreTHKaChIHbIH
Kal-kyli MeH pgaMmy ypaicrepi. bamamans
sHeprus  Kesnepi.  Tapartburran  ypriak.
DHepreTuKa arsl 3UATKEPIIIK xKymenep
TYKBIPBIMAAMAachl.  DIEKTPMEH  KaOAbIKTay
xyHenepingeri Smart Grid TyKbIpbIMJamachl.

CocrosiHUC U TCHACHI WU pPAa3BUTHUA MHpOBOﬁ

u

9HCPICTUKHA Kazaxcrana. AJIBTCpHaTI/IBHBIC

HWCTOYHUKHU DHEPIuMu. Pacnipenenennas
redeparusi. KoHIENIUs HHTEIUIEKTYaIbHbBIX
cucteM B sHepretuke. Konnenmumst Smart Grid

B

CUCTEMAXxX 3J'ICKTpOCHa6)KGHI/IH .

The state and trends of development of the world
and energy of Kazakhstan. Alternative energy
sources. Distributed generation. The concept of
intelligent systems in the energy sector. The
concept of Smart Grid in power supply systems.
Communication technologies in the
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Smart Grid icke acelpy  kesinzeri | KommyHukanmonnele — TexHosnorun  npu | implementation of Smart Grid
KOMMYHHUKAIMUIBIK TEXHOJIOTUSLIAP. peanmu3zanuu SmartGrid.
bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager
Temupxanosa X.3. ‘ Camna B.IO.
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Anekmpmen sncadovikmay scyuenepin ncovanay / Illpoexkmuposanue cucmem snekmpocunavxcenus / Design of power supply systems

OKy makcamut / Yueonas uenw | Purpose

OHEPKACINTIK KCIMOPBIHAAPABIH KYIITIK KOHE
KAPBIKTAHIBIPY AJICKTP JKEIUIEPiH KoOamayabIH
HEri3ri  oficTepi, KOCIMOPBIHAAPIBI CHIPTKBI
AJIEKTPMEH KaOAbIKTay KyHenepinid Kymrik
KOHE  KOCAJIKBl  JKaOABIKTaphlH  TaHJAy

dopmupoBaHuE 3HAHHA B 00JIACTH OCHOBHBIX
[IPUEMOB  IPOCKTUPOBAHMS  CHIOBBIX H
OCBETUTEIIbHBIX BIEKTPUUECKUX cerei
MPOMBILUIEHHBIX ~ NPEANPUATHNA, HAaBBIKOB
BbIOOpAa CHJIOBOTO M BCIIOMOTaTEIbHOTO

Formation of knowledge in the field of basic
techniques for designing power and lighting
electrical networks of industrial enterprises, skills
in choosing power and auxiliary equipment for
external power supply systems of enterprises

JIaF IbLIapbI CaJlachlHIaFrbl OurimMal | 060pyIOBaHUS CUCTEM BHEIITHETO
KAJIBIITACTHIPY ANEKTPOCHAOKEHUS TIPEATPUSTUI
Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

— DIIEKTPMEH JKa0JIbIKTAY JKYHeIepiH TaHaay;
— DJIEKTPMEH KaOAbIKTay Kyienepi
HYCKaJIapbIHbIH TE€XHUKAIBIK-9KOHOMHKAIIBIK
KOPCETKIMITEPiH ecenTeimi;

— KEIJIIK CXeMaHbIH YThIMJIbI HYCKAChIH
TaHJANIbI;

— oOaJlaHFaH 3JEKTPMEH KaOIbIKTay
MKYWECIHIH HEri3r1 KaJIbIIThI )KOHE anaTTaH
KeWiHT1 peKUMIEpiHiH apaMeTpIiepiH
ecenTei;

— DJIEKTp KayilcCi3iri »koHe Haii3araian
KOpFay Kyienepin >xo0amaiiabt

Ilocsie ycnemHoro 3aBepiieHMsi Kypca
o0yuarmuecs OyayT

— TMPOU3BOJIUTH BEIOOP CUCTEM
ANEKTPOCHAOKEHHUS;

— pacCUYUTHIBATh TEXHHUKO-3KOHOMHYECKHUE
MOKa3aTeJIN BAPUAHTOB CUCTEM
ANEKTPOCHAOKEHHUS;

— BBIOMpATH PAIMOHAILHBIA BAPHAHT CXEMBI
CeTH;

— paccuuTaTh MapamMeTpbl OCHOBHBIX
HOpPMAaJIbHBIX U MOCIIEABAPUITHBIX PEKUMOB
MPOEKTUPYEMOU CUCTEMBI
ANEKTPOCHAOKEHUS,

— TMPOEKTUPOBATH CUCTEMBI
9JIEKTPOOE30IMaCHOCTH U MOJIHUE3AIUTHI

After successful completion of the course,
students will be

— make a choice of power supply systems;

— calculate the technical and economic indicators
of options for power supply systems;

— choose a rational version of the network
scheme;

— calculate the parameters of the main normal and
post-emergency modes of the projected power
supply system;

— to design electrical safety and lightning
protection systems

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DJeKTp Keninepi xKoHe xKyienepi
DHepreTuKaIarbl CaHABIK diCTep
DJEeKTp CTaHIUSIIAPE MEH KOCAJIKBI CTAHIIUSIIAP
DJIeKTpICHAIPY KYyHenepid xobdanay

ONEKTPUYECKUE CETU U CUCTEMBI
YucneHHble METOABI B SHEPTeTHKE
OneKTpuyecKue CTaHIIUN U TIOJICTaHIIUN
[IpoexTrpoBaHue CUCTEM dIEKTpUDHUKAINN

Electrical networks and systems
Numerical methods in power engineering
Power stations and substations
Designing systems of electrification

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

KoOamayneiH >kammbel  cypakrapsl. Ecentik
ANEKTPIIK KYKTI aHBIKTAy saicrepi.
KocinopbIHHBIH 2JIEKTp KaOABIKTAY KYHeciHaer1

OO0me BOIpOCH MPOEKTUPOBaHUA. MeTomabl
ONpeeNIeHUs]  PAaCUYETHBIX  AIEKTPUUYECKUX

Harpys3okK. Bri0op panoHaIbHBIX

General design issues. Methods for determining
calculated electrical loads. The choice of rational
voltages in the power supply system of the
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THIMAI KepHeyneplai TaHgay. KocimopbHHBIH
KYKTeMe KapTOrpaMMachIH KYPacCTHIPYHI.

HaIpsDKEHUH B CUCTEME 3JIEKTPOCHA0KEHMUSI
npennpusatus. IlocTpoeHne KapTorpaMmsl

Harpy3oK  IMpeAnpusTUs. Onpenenenue
LIEHTpa ANEKTPUUYECKUX Harpy3okK
HIPEANIPUSATHSL.

enterprise. Building a cartogram of the loads of the
enterprise. Determination of the center of electrical
loads of the enterprise.

Bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Temupxanona X.3.

Komkun U.B.
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Aemomammanovipvinzan d6ackapy rncyuenepi / Cucmemol asmomamusuposannozo ynpaenenus / ERP/MRP systems

OKy makcamut / Yueonas uenw | Purpose

Kenen mnepcoHanmblH JKYMBICHIH —KOJIIQY/IbI
KamMTaMachl3 €TETIH KOCIMOPBIHABI OacKapyablH
3aMaHayd aBTOMATTaHABIPBUIFAH aKIapPaTTHIK
KYHeNepiH a3ipiiey, €HTi3y, OJapIblH KYMBIC
icTeyl JKoHE KOJ/JaHOANbl CHIATTaFbl JJIEKTP
OHEPreTUKACBIHBIH JKEKE MIHACTTepIH MIeuTy
YIIiH aKIapaTThIK TEXHOJIOTUSITAP b
KOJIJAaHY/IbIH NPaKTUKAJIBIK JaFIbUIAPHI
cajachlHia OUTiIM MEH JaFapuiap KemIeHiH
KaJIBIITACTHIPY.

DopMUPOBaHHE KOMIUIEKCA 3HAHUM U YMEHUI

B oOmactu  pa3pabOTKH,  BHEAPCHHS,
(YHKITMOHUPOBAHUS COBPEMEHHBIX
aBTOMAaTH3UPOBAHHBIX WH(POPMAIIMOHHBIX
cHCTEM yIpaBICHUS MPEANPUATHEM,

00ecIeYnBarommx MOJIJICPIKKY paboThl
OMEpPAaTUBHOTO MEpPCOHANa, U MPAKTUUYECKHUX
HaBBIKOB HCITOJIb30BaHUS HH(POPMAIIMOHHBIX
TEXHOJIOTMM [JIsl pelIeHUsT YacTHBIX 3ajad
AJICKTPOIHEPIETUKN TTPUKJIATHOTO XapaKTepa

Formation of a complex of knowledge and skills in
the field of development, implementation,
functioning of modern automated enterprise
management information systems that support the
work of operational personnel, and practical skills
in using information technologies to solve specific
problems of applied electric power industry.

Okbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajrymbLiap

— KociOHM KbI3METTE aKMaparThl KOpFay ojicTepi
MEH  OJICTEepiH, COHJaW-aK  TEXHHUKAJBIK
aKmapaTThl ~ OHJEy  OarjmapiaManapbl  MEH
KYpaJIIapbIH KOJIIaHY;

— DOJIGKTPp  DHEPreTUKACHIHBIH  CTaHIAPTTHI
MOCEJIeTIEPiH MISHTy YIIiH aBTOMATTaHAbIPbUTFaH
Oackapy KyienepiH naiaaiaHy

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyarommecsi OyayT

— MPHUMEHSTH CIIOCOOBI M METOABI 3alIHUTHI
uHbOpMAMK, a TaKKe TPOTrPaMMBI U

cpencTBa 00paboTKHn TEXHUYECCKOM
nH(pOpMAIHH, B npoeCCHOHATBLHON
NeSITeTbHOCTH;

— HCIIOJIb30BaTh ABTOMATHU3HPOBAHHBIX

CHUCTEM YIIPpaBJICHHUA JUTS peICHUA
CTAHJAPTHLBIX 3aJ1da4 3JICKTPOSHCPICTUKH

After successful completion of the course,
students will be

— apply methods and methods of information
protection, as well as programs and tools for
processing technical information, in professional
activities;

— use automated control systems to solve
standard tasks of the electric power industry

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

3Hepr CTUKaAarbl CAaHIBIK SJIiCTep

YucneHHbIe METOIBI B OHCPICTUKE

Numerical methods in power engineering

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

ABTOMaTTBl OacKapyJblH HETi3ri MPUHIHUINTEPI
MEH  CXeMmajaphl, aBTOMATTBl  Oackapy
KYHeNepiHiH  Herisri  Typiepi,  OJapjblH
MaTeMaTHKAJIBIK CHITATTaMacChl )KOHE 3epTTEY/iH
HETi3ri  MIHAeTTepl, KYHeNnepHIiH CBI3BIKTBIK
TEOPUSACHIHBIH Ma3MYHbl MEH oficTepl; KyH
KEHICTIIT MEH KypJAeni alMaKThIH OJICTepi,

OCHOBHBIE MIPUHIIUIIBI u CXEMBbI
ABTOMATUYECKOTO  YIPAaBJICHHS, OCHOBHBIC
TUIBI CUCTEM aBTOMATUYECKOI'O YIIPaBIICHHUS,
MX MaTeMaTHYecKoe OITMCaHWe W OCHOBHBIE
3a7a4d  MUCCJIEAOBAHUs, COJEpXKAaHUE U
METO/Ibl JINHEHHON TEOPUH CHUCTEM; METOMbI

IIPOCTPAHCTBA COCTOSSHUM M KOMILIEKCHOM

Basic principles and schemes of automatic control,
the main types of automatic control systems, their
mathematical description and main research tasks,
content and methods of linear systems theory;
methods of the state space and complex domain,
frequency and algebraic methods for the study of
automatic systems, types of regulators, types of
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ABTOMATTHI KYHeNIepii 3epTTEYIiH KUK KOHE
anreOpasibIK 9JIiCTepi, PETTETITEPAIH TYpJepi,
CBI3BIKTBIK ~ €MeC  JKYHMelepaiH  Typiepi,
aBTOMATTBl ~ JKYHWeJepAl  CHHTE3[ey  JKOHE
OHTAWUJIAHMBIPY OHICTEpl, ONTUMAIIBLUIBIKTHIH
HETI3rl  KPUTEPHIICpIHIH  MaTeMaTHUKAJIBIK
OpHEKTepl MEH (PU3UKAIBIK MaFbIHACHI, OHTAIIBI
KYHWeNepal CHHTE3NCYAIH 3aMaHayd oJicTepi
’KOHE OJIapibl MPAKTUKAIBIK KOJIIaHy cajajapsbl,
OeiiMeny NMpUHIUIITEP], 631H-631 OanTay KoHe
ONlapIbl  JKY3€re  achIPyIbIH  KYPBUIBIMIIBIK
cXeMaJiaphbl.

YaCTOTHBIE H  anredpandeckue
METOJIbl  HCCJICIOBaHHsS  aBTOMATHYECKUX
CHUCTEM, BHJIbI PEryJIsiTOpoOB, BHU/bI
HEJTMHEHHOCTE! CUCTEM, CITOCOOBbI CHHTE3a U
OIITUMMHU3AIINU ABTOMAaTHUYCCKUX CHUCTEM,
MaTeMaTHYeCKUE BBIPAKEHHUS U (DU3UUSCKHI
CMBICJI OCHOBHBbIX KPpUTCPUCB
ONTHUMAIBbHOCTH,  COBPEMEHHBIC  METOJIbI
CHUHTE3a OIITUMAJIBHBIX CUCTEM U O6HaCTI/I nux
MPaKTHYECKOr0  MPUMEHEHHUS,  [PUHIIMIIBI
aJlanTalny, CaMOHACTPONRKH U CTPYKTYPHBIC
CXEMBbI UX pean3aIliid.

oOiacty,

nonlinearities of systems, methods of synthesis and
optimization of automatic systems, mathematical
expressions and physical meaning of the main
optimality criteria, modern methods of synthesis of
optimal systems and areas of their practical
application, principles of adaptation, self-tuning
and structural schemes of their implementations.

bazoaprama sncemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Temupxanosa X.3.

‘ Yymauenko C.B.
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Penenix Kopzanwic sncone asmomamuxa / Peneinas 3awmuma u asmomamuxa | Relay Protection and Automation

OKy maxcamut / Yueonas uens | Purpose

DJIEeKTp )KOHE DIICKTPOMEXaHUKABIK ka0abikTap | @opmupoBanue 3HaHWii o ponu u wmecte | Formation of knowledge about the role and place
MEH 3JICKTp KeJIIepiH Maiiaganyaarsl pejieiik | yerpoictB peneinoi 3ammtel  (P3) mpu | of relay protection devices (RP) in the operation of
Kopranbic KypbutrbuiapbiabiH (KK) pem MeH | skcrutyatanuu IIEKTPUYCCKOTO u | electrical and electromechanical equipment and
OpPHBI Typasibl OLTIMII KalbIITACTHIPYy, JJEKTP | SIeKTpoMexaHudeckoro obopymoBanus u | electrical  networks, skills in installation,
KOHIBIPFBUIAPBIH  Kayilci3  maijJajaHyJsl | JJIEKTPUYECKUX CceTed, HaBhIKOB MOHTaxa, | adjustment, repair and selection of the type of relay
YIBIMIACTBIPY YIIIH peNeNiK KOPFaHBIC TYPiH | HaJaJaKd, pEMOHTa M BhIOOpa Tuma peneiiHoi | protection for organizing the safe operation of
MOHTaX/ay, pETTey, JKOHIEY JKOHE TaHJay | 3allMThl Juisi  opraHm3auuu  Oe3omacHoii | electrical installations above 1000 V.

JarapuIapbiH KaibTacTeipy. 1000 B xorapsl. paboThl AstekTpoycTaHoBoK Bhimie 1000 B.

Oxvimy nomuoiceci / Pezyiomamut 00yuenusn / Learning outcomes

Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,

aJrymbLiap odyuarommecst OyayT students will be

— DIEKTPMEH KaOIbIKTAY CXEMAaCBIHBIH | — TPOU3BOANTH pacueT yCTpOWCTB peseiinoi | — to calculate the relay protection devices for the
3IIEMEHTTEPiH (3mekTp KO3FAITKBIIITAD, | 3al[UThI 3JIEMEHTOB cxembl | elements of the power supply circuit (electric
TpaHchopmaTopiap, TEHEpaTopiap, >KENIijep) | IMEKTPOCHAOKCHHS (anextpoaBurareneii, | motors, transformers, generators, lines);

penenik  KOopray KYpBUIFBUIAPBIH  €cenTeyidi | TpaHc(hopMaTopoB, TeHEpAaTOPOB, INHUH); — check the developed protection devices for
Kyprizeni; — TpOBepsATh pa3pabarbiBacMble yCTpoiicTBa | Sensitivity;

— O3IpJICHTeH  KOPFaHBIC  KYPBUIFBLIAPHIH | 3aIIUTHI 10 YyBCTBUTEIHLHOCTH; — to develop schemes of relay protection and
Ce3IMTaJIbIK OOMBIHINA TEKCEPEI; — paspabareIBaTh CXeMbI pesieiiHoM 3ammthl | automation of elements of the power supply circuit
— OHEPKACINTIK  KOCIMOPBIHHBIH ~ DJIEKTPMEH | U ABTOMAaTHUKH 3JICMCHTOB cxemsl | Of an industrial enterprise;

XKaOJPIKTay CXeMachl AJIEMEHTTEPIHIH peJelNiK | JIeKTPOCHAOKeHUs npomsliieHHoro | — analyze and critically evaluate the design
KOpFay  JKOHE  aBTOMAaTHKa  CXeMaJapbiH | MPEINPHSTHS, advantages and disadvantages of various relay
a3ipreiini; — aHANIM3MpOBaTh U KPUTHYECKH OlleHMBaTh | protection and automation devices offered for

— op TYpJi eHipyIni (GupManap eHEPKACINTIK | KOHCTPYKTHBHBIC JTOCTOMHCTBA U HeJOCTaTKH | Operation at industrial enterprises by various
KOCIMOpBIHap/ia TalaiaHyFa YCBIHATBIH Op | Pa3iUuYHBIX YCTPOWCTB pelieitHo# 3ammtel U | manufacturers

TYpPJl pemnelik KOPFaHbIC >KOHE aBTOMAaTHKa | aBTOMATHKHU IpeJlaraeéMbIX K AKCIUTyaTalllH
KYPBUIFbUIAPBbIHBIH KOHCTPYKTHUBTI | Ha MIPOMBIIIIJIEHHBIX MPeaPUATHIIX
apTHIKIIBUIBIKTAPBI MEH KEMUIUTIKTEPIH | pa3IU4HbIMUA (PUPMaMH IPOU3BOAUTEISIMU
TaJIIal a6l )KOHE CBIHU Oaraaiabl

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

DJIEKTPOHUKA KOHE MHKPOIIPOIIECCOPIIBIK DJIEKTPOHHUKA U MHKPOIPOIIECCOPHAs Electronics and microprocessor technology,
TEXHUKa, DIEKTPTEXHUKAJIBIK MaTepHAIITaHy TEXHUKA, DIIEKTPOTEXHNUUECKOE Electrical Materials

61




| MaTepHaIoBeICHIE |

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypca | Course summary

ABTOMAaTHKAJIBIK xaOapIkTapaplH ~ koHe | OCHOBHBIC BHJIBI aBTOMATHYECKUX ycTpoiicTB | The main types of automatic devices in power
AIIEKTPIKYHeTepIiH 6acThl TYpJIEpi. | Ha SJCKTPOCTAaHIMIX M B dSHeprocucremax. | plants and power systems. Sources and circuits of
OmepaTHBTIK TOKTBIH Ke3Jepi MeH OHBIH | McrouHuku u cxembl ollepaTHMBHOro Toka. | operational current. Electromechanical relays.
cyibanapbl. DJIeKTpMEXaHUKAIBIK pelie. Tok | DIeKTpoMeXaHHUeCKHe pexne. | Current transformers. Maximum current protection.
tpancopma-topinapel.  TokThiH  Makcuman | Tpancdopmaropel  Toka.  MaxkcumanbHas | Voltage transformers. Differential protection of
KopraHbiChl. KepHey — Tpanchopmaropiapsl. | TOKOBas 3alIMTa. Tpancdopmaropsr | lines. Remote protection. Other types of modern
Keninepain auddepeH-uuanablK KOpraHbIChl. | HanpspkeHus. JuddepenunansHas 3ammTa | protection of network elements.

JIMCTaHIMSUTBIK KOPFaHbIC. nuHU#. JIMCTaHIIMOHHAS 3alUTA.

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager
Capcenbaena I'.A. ‘ I'manos 10.B.
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DnekmpmeHn HcadObIKmay Kypuliaollapovli caiy, MOHmMax)coay xcaue nauoanany / Coopyrncenue, MOHmMax3c u IKCRJIAyamayus ycCmpoucme
anekmpocnadacenus | Construction, installation and operation of power supply devices

OKy maxcamut / Yueonasn uens | Purpose

CryaeHTTepaiH  OTaHAbIK JkoHe Imetenmik | dopmupoBanue y cryaeHToB 3Hanwmii u | Formation of students' knowledge and skills in the
OHIIpYIILIep HIBIFApaTHIH EKTP | YMCHUI B obsactu coopyxenus, | field of construction, operation and installation of
a0 IBIKTApbIHBIH KYPBUIBICHI, Maiifaiany »oHe | SKCIUTyaTalluu u moHnTaxka | electrical equipment manufactured by domestic
MOHT@XJay CaJachlHIaFrbl  OLTIMIEPI  MEH | JIEKTPOOOOpYI0BaHUS, Beimyckaemoro | and foreign manufacturers; with methods of
JIaFAbUIapPbIH  KaJBIITACTBIPY;  YHBIMIACTBIPY | OT€YECTBEHHBIMU u 3apyOekHBIMHU | Organization, tools, fixtures and means of
olicTepiMeH, aclanTapMeH, KOHIBIPFBUIAPMEH | U3rOTOBUTEIISIMHU; C NpuemMamu opranusauuu, | performing electrical work.
KOHE  9JIGKTP  JKYMBICTApPbIH  OpBIHJAAY | MHCTPYMEHTaMH,  IPUCIOCOOJICHUSIMH — H
KypaJiapsIMeH. CpencTBaMu BBIITOJHEHHUS
AIIEKTPOMOHTAKHBIX PA0OT.

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outiv | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
- MallgHaap MEH KOHJBIPFBUIAPABI | -  HCIOJIB30BaTh  COBPEMEHHBIE MeToAsl | - USse  modern  methods of installation,
MOHTaX/IAy/IbIH, PETTCY/IH, dJCKTPICHIIPUIreH | MOHTa)XKa, HaJaJKd MalldH W YCTaHOBOK, | commissioning of machines and installations,

’KOHE aBTOMATTAHJBIPBUIFAH TEXHOJOTHSIIBIK
IporecTep MEH OHIIEKTP KOHIBIPFhIIAPBIHBIH
KYMBIC PpEXHMIEpPIH CaKTayAblH 3aMaHayu
OMICTEPIH KOJIJIaHY;

- OHJIPICTIK CaHWUTapUs, OPT KayINCI3Iri >kKoHe
€HOEKT1 KOpFay CTaHAapTTapbIHbIH KaylICI3/iK
epexxesIepiHiH CaKTalyblH KaMTaMachl3 €Ty,

- OJIIIICY HOTHXKEJIEPIH KYPrizy kKoHe Oarasay.

MO JIEPIKaHUS PEXKUMOB
ANIEKTPUPHUINPOBAHHBIX u
aBTOMAaTU3UPOBAHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB, HEMOCPEACTBEHHO CBS3aHHBIX C
OMOJIOTHYECKUMHU 00bEKTAMU;

- o0ecnieuuBaTh  BBINOJIHEHHWE  IPaBUII
TEXHUKU O€30MacCHOCTH MPOU3BOICTBEHHOMN
CaHUTapHUH, MOXKAPHOU OE30MaCHOCTU U HOPM
OXpaHbl TPya;
- INPOBOJHTH
U3MEPEHUM.

paboThI

N OLCHHUBATL PC3YJIbTaThbl

maintaining the operating modes of electrified and
automated technological processes and electrical
installations;

-take to fulfill the implementation of the safety
rules of industrial sanitation, fire safety and labor
protection standards;

- conduct and evaluate measurement results.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DJIEKTp CTaHUIMsUIAPbl MEH KOCAJIKbI CTAHIIUSIIAD ‘

DJIEKTPUYECKUE CTAHIINKU U TTOACTAHIIUN

Power stations and substations

Kypcmuoiy kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary

Kipicie.  OHepkocinTIK  KCIMOPBIHAAPIBIH
NEKTP KOHJABIPFBUIAPBIH MOHTAXJAy JKOHE
najaJaHyablH ~ JKaJIbl  CypakTapbl.DJIEKTp

Beengenue. OOmwue BONPOCHI MOHTaXa H
IKCILTyaTaluu AIIEKTPOYCTAHOBOK
ITPOMBIIIIICHHBIX TIPEITPUATHIA. .

Introduction. General issues of installation and
operation of electrical installations of industrial
enterprises. Technical regulatory documentation
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MOHTaXAay JKYMBICTapbIHA TEXHUKAJIBIK
HOPMAaTHUBTIK Ky’Karrama. MonTaxnay
KYMBICTAPbIH OpbIHAAY KYpajjiapsl,

MEXaHU3MEpl JKOHE Kypaugapbl. Oye 3JICKTp
KETUIepiH caly, MOHTaXIAy >KOHE Naiianany.
Kabenbaik ayeKkTp JKeniepiH NaijaiaHny »XoHe

opary.  Kowmmiekcti  TpaHc(opMaTOpIbIK
KOCAJIKBI CTaHIHsIIap MEH Tapary
KYPBUIFBUIAPBIH ~ Caly,  MOHTaXJIay JKOHE

naiijanany. DJIEKTP KOHIBIPFBUIAPBIH TEKCepy,
ChIHAY JKOHE MYMBICKa KaObuImay epexenepi
MEH 9JIicTepi.

Texuudeckas HOpMAaTUBHAaA JOKYMCHTAl WA
Ha BBIIIOJIHECHUEC JJICKTPOMOHTAXKHBIX pa60T.

NHCcTpyMEHTBI, MEXaHHU3Mbl M  CpPEICTBA
BBITTOJTHEHUS MOHTKHBIX pabor.
CoopyxeHue, MOHTaX U  IKCIUTyaTalus
BO3AYIIHBIX  JIMHUH  3JEKTPOIEPEIayH.

DKcIuTyatanus 1 MOHTaX KaOeNbHBIX JTHHHMA
anektponepenaur. CoopyKEeHHE, MOHTaX H
JKCIUTyaTanus KOMILJIEKTHBIX
TpaHCcHOPMATOPHBIX MOACTaHINI u
pacnpenenuTesbHbIX yeTpoicTB. [IpaBuna u
METOAbl TIPOBEPKH, UCIBITAHUH U MPUEMKH
JJIEKTPOYCTAHOBOK B IKCILTyaTaIUIO.

for electrical installation work. Tools, mechanisms
and means of performing installation work.
Construction, installation and operation of
overhead power lines. Operation and installation of
cable power lines. Construction, installation and
operation of complete transformer substations and
switchgears. Rules and methods for checking,
testing and acceptance of electrical installations for
operation.

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Capcenbaena ' A.

\ I'nmanos 10.B.
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dnexmp KonovipeeLrapovl monmasxcoay / Monmasc snexmpoycmanosox | 1nstallation of electrical

OKy makcamut / Yueonas yens | Purpose

DneKTp SHEPTEeTHKACHI

PEKOHCTPYKIHMSIIAY JKOHE Cally Ke3IHIE JJICKTP
XKaOIBIKTapbIH MOHTaX/1ay, perTey JKOHE
TEXHHUKAIBIK KBI3MET KOPCETY, AIMEKTP KaOJbIKTapbIH

ChIHAy  HOpMayapbl  OOWBIHINA
JIaF IbUTap bl KAJBIITACTHIPY.

00BeKTIIepiH

OouriM  MeH

dopmupoBaHUe 3HAHWN W yMeHH 1O MOHTaxy, | Formation of knowledge and skills in the installation,
HajmaJKke W TEXHUUeckomy obOciyxuBanuto | adjustment and maintenance of electrical equipment
3JIeKTPoOOOpYIOBaHUs TpH pekoHCTpykimu u | during the reconstruction and construction of electric

CTPOUTENBCTBE OOBEKTOB JJIEKTPOIHEPreTHUKH, | POWer

facilities, standards for testing electrical

HOPM UCTIBITAHHS 3IEKTPOOOOPYIOBAHNS. equipment.

Oxvimy namuoiceci / Pesynomamot 00yuenus / Learning outcomes

Kyperbl  €oTTi  asiKTaFaHHaH

KediH  Olaim

IMocie  ycmemnoro  3aBepmeHust  Kypcea | After successful completion of the course, students

aJyumbLiap o0yuauecsi OyayT will be

— 0acHIBUIBIK JKOHE HOPMATHBTIK MaTepUaIapibl, | — IOIB30BATHCS PYKOBOISIIITUMH u | — to use guidelines and normative materials, design
KOOAIBIK KOHE KOHCTPYKTOPJIBIK KyKaTTaMaHbl | HODMAaTHBHBIMH ~MarepuaiaMu, mpoekTHoit wu | and engineering documentation;

nanianaHaisl, KOHCTPYKTOPCKO# JIOKyMEHTaIUEN; — read and execute drawings and diagrams of
— MOHT@XIay  JKoHe  Oamray  JKYMBICTapbl | — 4YHTaTh M BBINOJHATH dYeprexku H cxemsl | installation and commissioning projects;
’K0OaIapbIHBIH ChI30ANaphl MEH CXeMaJapblH OKY | MPOEKTOB MOHT&XHBIX W HAJIAJOYHBIX padoT; — capable of performing installation  and
JKOHE OPBIH/IAYFa; — TPOHM3BOIHUTH MOHTaKHBIE u | commissioning of electrical equipment

— 9JICKTp aOJBIKTaphIH MOHTaXJay >KOHE ICKe | IMyCKOHAJIaJ04YHbIC paboThI

KOCY YKYMBICTApBIH JKYpri3yre KaouieTTi 3IEKTPOOOOPYAOBAHUS

Ilpepexeusummepi / Ilpepexsuzumut / Prerequisites

TapaTy KypbUIFBUIapPBIHBIH 3aMaHaYH JIEKTP

JKa0IBIKTAPBI

CoBpeMeHHOE AEKTPO0OOpyJ0BaHUE
pacIpeeInTENIbHBIX YCTPOHCTB

Modern electrical equipment for switchgear

Kypcmuiy Kvickawa mazmynot / Kpamrkoe codepacanue Kypea | Course summary

Kipicme.  Omektp  xeminepai

HeTi31epi. OnexTp MOHTaXAAy OH/IIpICiH
YHBIMIACTBIPY HETi3/1epi. DIEKTP KOFaITKBIIITAP/IbI

MOHTaXAay. TpaHCHOPMATOPIIBIK
MOHTaX/1ay. AyanbIk IEKTP
MoHTaxay. Kabens sxeninepiH MOHT

MOHTAaXAayAbIH

CTaHIUSIIAPIBI
Kyienepin
akaay.

Beenenue B kypc mucimmaabl. O6mme ceenenus | Introduction to the course of discipline. General
no  MOHTaxy  anekTpornpoBogok.  OcHogsl | information on the installation of electrical wiring.
OpraHu3aiuu anekTpoMoHTaxkHoro | Fundamentals of the organization of electrical
npou3BojCcTBa. MoHTak  anekTpoasurareneid. | production. Installation of electric motors. Installation
Monraxk  tpanchopmaropubix  mozcranimid. | Of transformer substations. Installation of overhead
MoHTax BO3AYIIHBIX JHMHHKA 3yekTporepenad. | power lines. Installation of cable lines.

MoHTax KaOelIbHbIX JIMHUM.

Bazoaprama scemexuiici / Pykosooumens npocpammet | Programme manager

Capcenbaena [".A.

I'magos FO.B. |
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Inexkmpmen sncadbovikmay Kypuinzvinapoin ycmay / Texnuueckoe 00Caysucusanue yCmpoiucme 31eKmpocHadicenus /

Maintenance of power supply devices

OKy maxcamut / Yueonasn uens | Purpose

DJeKTp DHEPreTHKAchl  KOCIMOpBIHAAphIHBIH | DOpMHUpOBaHUE 3HAHHI M yMeHuit 1o Teopun | Formation of knowledge and skills on the theory
JNEKTPMEH KaOABIKTay OJKENUIepiHe KbI3MET | U MpaKTUKe TexHu4Yeckoro obOcmyxuBanus | and practice of maintenance of power supply
KOPCETYIiH  TCOpPHSACHI ~ MEH  TaKipuOeci | cerei anleKTpocHaOeHus mpeanpustuii | networks of enterprises in the electric power
OOMbIHIIIA OitiM MEH JAFAbUIAP/IbI | OTPACIU AJIEKTPOIHEPTETUKU industry
KaJIBINTACTBIPY

Oxovimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl corri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be
— KOCAJIKBI 3JIEKTp CTaHIUSIAPBI MEH JKeJIiiepi | — paspabareiBaTh diekTpuyeckue cxembl | — to develop electrical circuits of devices for
KYPBUIFbLTAPBIHBIH JIIEKTP cXeMaJapblH | yCTPOWCTB AyeKkTpudeckux mnoxactanuuii u | electrical substations and networks;
o3ipaeii; cereii; — to ensure the performance of work on the

— TpaHcopMaTopiapra, 3JIEKTP SHEPTHICHIH
TYPJCHIprimTepre OHE JJCKTp JKeNijepiHe
KbI3MET KepceTy OOHBIHIIA  KYMbICTAp/Ib
OpBIHAAYIbI KAMTAaMacChI3 €Te/I;

— Qoye JKOoHe Kalbenb JKeNUIEepiHIH >KaFaaibiH
0akpuIay, OJlapFa TEXHHUKAJIBIK KbI3MET KOPCETY
OOMBIHILIA >KYMBICTApP/bl YHBIMJIACTBIPY KOHE
Kyprizeni

— oOecreunBaTh BBIIOJHEHHE paboOT Mo
00CITy’)KUBaHUIO TpaHc(hopMaTopoB,
npeoOpa3oBaresiell 3JIEKTPUYECKON 3Hepruu
U JIEKTPUYECKHUX CETEM;

KOHTPOJIMPOBATh COCTOSIHUE BO3JIYLIHBIX
U KaOenbHBIX JIMHUM, OpPraHU30BBIBATH U
MPOBOJUTH PabOTHl O WX TEXHUYECKOMY
00CITyKUBAaHUIO

maintenance of transformers, converters of
electrical energy and electrical networks;
control the condition of overhead and cable

lines, organize and carry out maintenance work

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

QHGKTp CTaHIHUAJIApbl MCH KOCAJIKbI CTaHIUAJIAP

‘ 3J'IeKTpI/ILIeCKI/Ie CTaHIIMHU U TOACTAaHIINHU

Power stations and substations

Kypcmuiy kvickawa mazmynwt / Kpamxoe codepycanue kypca | Course summary

DONeKTp  KOHJIBIPFbUIAPHl  >KaOJbIKTapbIHBIH
KYPBUIFBICHI. DJIEKTpP TI30€KTepi JIeMEHTTEPIHIH
mapTThl rpadukanbik Oenrinepi. Cxemanapsl

Kypy Jiorukacel. llaiijanaHsliaTelH — 3IEKTp
KOHBIPFbUIAPBIHBIH YITUTIK CXEMAaJIBIK
memimMaepi, MPUHIMIITIK CXeMaJaphl.

Tpancdopmaropiap MeH TypJeHAiprimTepre
KBI3MET KOPCETY TEXHOJIOTHSICHI JKOHE YKYMBIC

YcTpoicTBo 00opy10BaHuUs
ANEKTPOYCTAHOBOK. YCJIOBHBIE TpauuecKue
0003HAYEHMUsI  BJEMEHTOB  DJIEKTPUUYECKUX

cxeM. Jloruka mocTpoeHusi cxeM. THUIOBbIE
CXEMHBIE PEIICHUs], IPUHIIUITHAIIBHBIE CXEMBbI
AKCIUTYaTUPYEMBIX JIEKTPOYCTAaHOBOK. Buabl
paboT U TEXHONOTHI0O  OOCTYXKHBaHUS

TpaHcopmatopoB U npeoOpazoBaTesneil.

The device of the equipment of electrical
installations. Conventional graphic designations of

elements of electrical circuits. The logic of
building schemes. Typical circuit solutions,
schematic diagrams of operated electrical

installations. Types of work and maintenance
technology of transformers and converters. Types
and technologies of maintenance of switchgear
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TYpJepi. Tapary KYPBUIFBUIAPBIHBIH
KaOJBIKTapblHA KBI3MET KOPCETy KOHIHJETI
KYMBICTapABIH TYpPJEPI MEH TEXHOJOTHUSIAPHI.
Onektp  Oepy  KenIepiHiH  MaljganaHy-
TEXHUKAJIBIK HEri37epi, oJapFa KbI3MET KOPCETY
KOHIHICTI  KYMBICTapABIH  TYpJepi  MEH
TEXHOJIOTUSUTAPBL.  DIEKTP  KOHIBIPFhUIAPHIH
TEXHUKAJBIK  TaifanaHy  KarFuJajJapbIHbIH
Heri3ri  epexenepi. TeXHONOTHSIIBIK — KOHE
€CEeNTIK KY)KaTTaMaHbIH TYpJepi, OHBI TOJITHIPY
TOpTIOI.

pabot 1o
00opynoBaHUs
YCTPOMCTB.

Bunabr "

00CITy’)KMBaHUIO
pacrnpenenuTeabHbIX
DKCIUTyaTallHOHHO-TEXHUYECKUE OCHOBBI
JIUHUI AJIEKTpOIepeaayu, BHJIbI "
TEXHOJIOTHH PAbOT MO WX OOCIY)KHBaHUIO.
OCHOBHBIE TOJIOKEHUSI MPABUIT TEXHUUYECKOU
SKCIUTyaTalldd  3JICKTPOYCTAaHOBOK.  Busl
TEXHOJIOTHYECKOM u OTUYCTHOMU
JIOKYMEHTAIMU, MOPSAIOK €€ 3ar0THEHHUS.

TCXHOJIOITHMH

equipment. Operational and technical bases of
power transmission lines, types and technologies of
work on their maintenance. The main provisions of
the rules of technical operation of electrical
installations. Types of technological and
accounting documentation, the order of its filling.

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Capcenbaena ' A.

I'manos 10.B.
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Dnexkmp rHncabovlKmapovl naudanany rycaue yiconoey / Pemonm u sxcnayamayusn snexkmpoooopyoosanusn | Repair and maintenance of electrical

equipment

OKy maxcamut / Yueonasn uens | Purpose

OHIIpICTIK JKOHE a3aMaTTHIK FUMapaTTapIblH
KOHE
nananaHyIbl YUBIMAACTBIPY, OHIIPICTIK JKOHE
a3aMaTTBIK FUMapaTTap MEH KYPBUIBICTAPIbIH
aKayJnap/bl
aHBIKTAy OOMBIHIIIA KYMBICTAP/Ibl YHBIMIACTHIPY
KoHE OHIpy OoibiHIIA OuliM, OUTIK JKoHE

JJIEKTP  KOHJIBIPFBUIAPBIH  JKOHJIEY

ANEKTP

KOHIBIPTbLJIapbIH/at bl

JAFAbUIAPbI KaJbINTACTHIPY.

®opmMupoOBaHWE 3HAHUMN, YMEHUUA U HABBIKOB
B OpraHu3allMi pPEMOHTAa U 3SKCIUTyaTalluu

ANEKTPOYCTAHOBOK MPOMBIIIICHHBIX u
TpaXXJAaHCKHUX 3I[aHI/II71, opraHusanuyunu n
MPOU3BOJICTB ~ pabOT MO  BBISBJICHUIO
HEUCIIPABHOCTEMN 3JIEKTPOYCTAHOBOK

MPOMBILUIEHHBIX M TPaXXJIaHCKUX 3JaHH,
COOPYKEHHI

Formation of knowledge, skills and abilities in the
organization of repair and operation of electrical
installations of industrial and civil buildings,
organization and production of work to identify
faults in electrical installations of industrial and
civil buildings and structures.

Homuiceci / Pezynomamol 00yuenus / Learnin

outcomes

OKbimy
Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap
— KO3ZFAITKBIIITAp MEH ammaparrapaa 0oJiaTbiH
(GU3MKaANBIK  TPOLECTepl  TalJalabl  KOHE
CHUITATTaN /bl
— DJIEKTPXKEIUTIK oOBeKTUIepAIH
AICKTPIKa0IBIKTAPBIH KIHICYIH Heri3ri
MPOIIECTEPIHIH TEXHOJOTHUSIIBIK ChI30anapbliH
KYpacThIpaJIbl;
— DJEKTp JKEIUNK OOBEKTUIEpIIH  3JEKTp
XKaOJBIKTapblH  JK3HIAEY  YHIIH  KaXeTTi
XKaOIBIKTap/IbIH, MEXaHU3MJIEP MeH
KYpBUIFBUIAPABIH ~ TI3IMIH  Kacailipl  oHe
TaHJaMIbl;
— DOJEKTp  CTAaHIUSUIApbl  MEH  KOCAJIKBI
CTAaHIVMSUIAPABIH ~ JJIEKTP  JKaOJBIKTApPBIHBIH
KOKETTI JKYMBIC PEXKUMIEPIH KOHE OJap.bl
nananany MPOIIECIHIH OepinreH

napameTpIiepiH KaMTaMachl3 eTyre KadineTTi

ITocne ycnmemHoro 3aBepuieHHsl Kypca
o0yuarmuecs OyayT
— AaHAJIM3UPOBATH U ONHCBHIBATH (1)I/IBI/I‘ICCKI/IG

MPOIIECCHI, MPOTEKAIONINe B JBUTATENSAX U
ammaparax;

— COCTaBJIAITh  TEXHOJIOTHYECKUE  CXEMBI
OCHOBHBIX MPOIIECCOB peMoHTa
3JIeKTPO00OPYIOBAHUS AJIEKTPOCETEBBIX
00BEKTOB;

— COCTaBJIATH IE€pPeYeHb U IPOU3BOIUTH
BbIOOp  000pynOBaHMS, MEXaHU3MOB U
MIPUCTIOCOOJICHUH, HEO0OXOIMMBIX TUTSt
MIPOU3BO/ICTBA pPEMOHTA
AJIEKTPOOOOPYIOBAHUS AIIEKTPOCETEBBIX
00BEKTOB;

— oOecrieunBaTh  TpeOyemble  pPEXHMBI
paboThI AIIEKTPOOOOPYIOBaAHUS

BHCKTpOCTaHLII/Iﬁ )51 HO)ICTaHI_II/II‘/’I, " 3aJaHHBIC

rapaMeTpsl Ipolecca UX dKCIUTyaTaluu

After successful
students will be
— analyze and describe the physical processes
occurring in engines and vehicles;

— to draw up technological diagrams of the main
processes of repairing electrical equipment of
power grid facilities;

— draw up a list and make a choice of equipment,
mechanisms and devices necessary for the repair
of electrical equipment of power grid facilities;

— capable of providing the required operating
modes of electrical equipment of power plants and
substations, and the specified parameters of the
process of their operation

completion of the course,

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

TapaTy KypbUIFbUIAPBIHBIH 3aMaHayH dJIEKTP

CoBpeMeHHOE IEKTPOOOOPYI0BAHHE

Modern electrical equipment for switchgear
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a0 IBIKTaphI ‘

pacupenenuTeIbHbIX YCTPONUCTB

|

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypca | Course summary

DNeKTp >KaOABIKTapIbl KOJNIAHYAAFbl IKAJIIIBI
CypakTap. ONeKTp KaOJBIKTapIbIH THIMII
TaHJIay MEH TaianaHyJbelH HeTi3aepi. DIEKTp
XKaOJBIKTApbIH TEXHUKAIBIK JTUArHOCTHUKACHI.
Ayanplk okeminepni maipanany. Kym kabenb
KeTIepiH nananany. DIeKTp
KO3FAITKBIINTAPABI ~ MEH  TeHepaTopiapibl
nanganany. YWIecTipy KypajaaapblH Naianany.
Tpanchopmartoprapast naiiajiany KOHE
KOHJICY TEXHOJIOTHSICHI.

OOmye  BONPOCHI  MOHTaXKa,  HaJIAJKH,
IKCILTyaTaAIUH u peMoHTa
AMEKTPOoOOOpyIoBaHUS. MOHTaX OTKPBITOH H
3aKpBITON  3JCKTPONPOBOAKH. PeMOHT u
MOHTa@X CETEeH 3JIEKTPOOCBeIIeHUs. MOHTaK,
HallaJKka M PEMOHT 3aJelIOK M KaOelbHBIX

mypr. KommektHeie TpaHcopmaTopHbIE
MOJICTAaHIIUU " pacipenenuTebHbIe
YCTPOMCTBA. MoHTax, HaJjajka u

OKCILTyaTanus 3JICKTPUYCCKUX MAIlIHNH.

General issues of installation, commissioning,
operation and repair of electrical equipment.
Installation of open and closed wiring. Repair and
installation ~ of electric lighting  networks.
Installation, adjustment and repair of seals and
cable couplings. Complete transformer substations
and switchgear. Installation, commissioning and
operation of electric machines.

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Capcenbaepa I'.A. |

I'manos 10.B.
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Kacinopuvinoapoazol IKOHOMUKA HCIHE IHEP2OMEHEOHCMEHM / IKOHOMUKA U IHEPZOMEHEOHCMEHN HA RPEONPUAMUAX /
Economics and energy management at enterprises /

OKy maxcamut / Yueonasn uens | Purpose

KocinopbslHHBIH ~ €celKke aixy achanTapbiMeH
XKaOIPIKTATybIHA TAJ/IAY JKYPri3y *KOHE dHEPTHUs
pecypcTapbiH TYTBIHYIBI OakKpuiay, >KOOaJbIK
HIeTiMIEPIIH TEXHUKAIBIK-YKOHOMUKAJIBIK
HETI3JIEMECIH  Kacay, DJEKTP DHEPTUSCHIH
TYTBIHY/IBI KaMTaMachI3 eTy YIIiH
METPOJIOTHSIIBIK, Kyuenepi Y3IIKCi3
KETUIIpYyAl Kocnapiay OoWblHIIA OiTiM MeEH
JaFIbUIap KCIMICHIH KAJIBITACTHIPY. KOCITIOPBIH.

®opMUpPOBaHHE KOMIUIEKCA 3HAHUM U YMEHUI
B IPOBEICHUM aHaIM3a OCHAIIEHHOCTH
MpeanpusATHs NPUOOpaMu ydeTa U KOHTPOJIS
3a pacxo/10BaHuEM SHEPropeECYPCOB,
MIPOU3BEACHUN TEXHUKO-3KOHOMHYECKUX
000CHOBaHUHI IPOEKTHBIX peleHHH,
IUIAHUPOBAHUHM  MOCTOSHHOTO  yIyYIICHHUS
CUCTEM  METPOJIOTUYECKOTO  00ecredeHus
SHEPronoTpeOIeHHs] PEATPUSITHSL.

Formation of a complex of knowledge and skills in
carrying out an analysis of the equipment of an
enterprise with metering devices and control over
the consumption of energy resources, making
feasibility studies of design solutions, planning
continuous improvement of metrological systems
for ensuring energy consumption of an enterprise.

Okbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajnyubLiIap
— MAaHBI3ObI TEXHUKAIBIK-DKOHOMHUKAIIBIK

KOPCETKIIITEpIiH ece0iH XKyprizeni;

— KYpAeni calbIMAapAbl aHBIKTAy DSHEPIus
OHJIIPYIIH ©31HAIK KYHBIH KalbKyIAUsIaNIbI;
— KaObUIJaHFaH  WHXKEHEPNIK  MIemiMIepal
HET130EUTIH TEXHUKAIBIK-OKOHOMHUKAJIELIK
(bakToprapIbl Taaaanu bl

Ilocsie ycnmemHoro 3aBeplleHHsi Kypca
o0yyarommecsi OyayT

— TIPOU3BOAMTH pacyeTsl Ba)KHEHMIITHUX
TEXHUKO-9KOHOMHYECKUX ITOKa3aTeIICH;

— ONpeneNsITh  KalMTAJIbHBIE  BIIOXKCHHS
KaJIbKYJIUPOBATh ce0eCTOMMOCTE
MIPOU3BOICTBA SHEPTUH,

— aHaTU3UpOBAaTh TEXHHUKO-dKOHOMHUYECKUE
(bakToppl, O0O0YCIOBIMBAIOIINE MPHHITHIE
WH)KEHEPHBIE PELICHUS

After successful
students will be
— make calculations of the most
technical and economic indicators;

— to determine capital investments, to calculate
the cost of energy production;

— to analyze the technical and economic factors
that determine the adopted engineering decisions

completion of the course,

important

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

Kanansik opraga sxone AOK sHeprust TyThIHYIbI
Oackapy

VYrpasneHnue sHEepronoTpeOIeHuEM B
ropojckoii cpene u AIIK

Energy management in urban environment and
agro-industrial complex

Kypcmuiy kvickawa mazmynst / Kpamkoe codepicanue xKypca |

Course summary

Kipicie. DHepreTukaiblK pecypcrap, oJapIblH
OarpITTapbl MEH  KOJJAaHy  HSKOHOMMKACHI.
KacinopslH akTuBTepi. DHeprus OHJIIPICiHIH
©31HIIK KYHBI. DHEprusi KICIOPbIHAAPBIHIAFbHI
OaraHbIH TMaiga 0oy cascaThl. OHEprusMeH
KaOIBIKTAYIBIH SKOHOMUKA Heri31epi.

Bsenenmue.
HaIpaBJICHUSA
HUCIIOJIL30BaHU.

OHepreTuveckue pecypckl,
n SKOHOMHKaA nux
AKTHUBBl  TIpEINpPUATHUS.
CebecToMMOCTh  IPOM3BOJACTBA  DHEPIUHU.
[TonuTuka [IEHOOOPa30BaHUs Ha

sHepronpeanpusTisaXx. OCHOBBI IKOHOMHUKH

Introduction. Energy resources, directions and
economics of their use. Assets of the enterprise.
The cost of energy production. Pricing policy at
energy enterprises. Fundamentals of energy supply
economics. Organization of operation and repair of
equipment. Management of an energy enterprise.
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JKabppIkTapapl JKeHACY JKOHE MalmalaHy bl
YUBIMIACTBIPY. DHEPreTUKAJIBIK KOCIHOPBIHIBI
Oackapy. XKobansIk Tanmay..

SHEProCHAOKEHUSI. Opranuzanus
JKCITyaTalldd W pPEMOHTa 00O0pYyIOBaHUS.
VYupasnenue SHEPIreTUYECKUM
npeanpustiueM. [IpoekTHbI aHaIN3

Project analysis

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Temupxanona X.3.

‘ I'mymenko T.M.
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dnekmpmen ycadovikmay xcyienepinoezi emneni npoyecmep / Ilepexoonvie npoueccol ¢ cucmemax nekmpochnaorycenus / Transient processes in

power supply systems

OKy maxcamut / Yueonasn uens | Purpose

DJNEeKTp HSHEPreTUKAIBIK JKYHe PEeKHUMIHIH
opTypii  Oy3pUTyNapel  Ke3iHAEri  OTmeli
MPOIIECTep aFBIHBIHBIH (PU3MKAIBIK HETi3aepl
cajacplHia OUTIM MEH JarapUiap KelleHiH
KaJbIITACTBIPY,  JHEPTEeTHKAIBIK  JKYHCHIH
KaJIbIITBl ~ JKOHE  amaTThlK  PEXHMIEPiH
MOJICIIBICY

dopMUpOBaHHE  KOMIUIEKCA  3HAHUHW U
HaBBIKOB B o0OJlacTd (PU3MYECKHX OCHOB
MPOTEKAHUS TMEPEXOJHBIX MPOIECCOB MPHU
Pa3IUYHBIX BO3MYIIEHUAX pexuma
ANEKTPOIHEPIeTUYECKOM CUCTEMBI,
MOJICIMPOBAHUHA HOPMAJIBHBIX M aBAPUMHBIX
PEKHMOB YHEPTrOCUCTEMBI

Formation of a complex of knowledge and skills in
the field of the physical foundations of the flow of
transient processes under various perturbations of
the mode of the electric power system, modeling of
normal and emergency modes of the power system

Okbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap

— KbICKa TYHBIKTAIy KOHE TpaHchopmaTopiap
MEH ODJIEKTP KO3FAJITKBIIITAD JKETICIHE KOCY
Ke31H/e TOKTap bl €CenTey oAiCTEePiH KOIJaHy;
— KbICKa TYHBIKTAy TOKTAPBIH E€CENTEY JKOHE
AJIEKTP JHEPTUs JKYHECIHIH CTaTHKAIBIK JKOHE
JMHAMUKAJIBIK TYPAKTBUIBIK JICHICHiH aHBIKTAY;
— JJIEKTP KOHJIBIPFBUIAPBIH JK00anay Ke3iHJe
KT JHEPTETHKAIBIK KyHeneperi
ANEKTPOMEXAHUKAIBIK >KOHE AIIEKTPOMArHUTTIK
OTIIEIIl MPOIIECTEP/IIH €CENTEYIEPIH KOJIIaHy.

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyarommecsi OyayT

— HCIIOJIB30BAaTh METOBI PacdyeTa TOKOB IPH
KOPOTKUX 3aMBIKAHUAX W BKIIIOYCHUU B CCTh
TpaHc(opMaToOpOB U ITEKTPOABUTATENECH;

— PpacCHYUThIBATh TOKH KOPOTKOI'O
3aMbIKaHH u OIpCaAcCIATh YPOBCHB
CTaTHYECKOI M AMHAMUYECKOW YCTOWYMBOCTH
AJIEKTPOIHEPTETUIECKOI CUCTEMB,

— HNPUMCHATH pacyCThL
QJICKTPOMCXAHUYCCKUX U DJICKTPOMAIHUTHBIX
MEPEXOAHBIX mpoucccoB B

QJICKTPOIHCPICTUICCKUX CUCTCMaAx Ipu
IMPOCKTUPOBAHNU DJICKTPOYCTAHOBOK

After successful completion of the course,
students will be

— use methods for calculating currents in case of
short circuits and inclusion in the network of
transformers and electric motors;

— calculate short circuit currents and determine
the level of static and dynamic stability of the
electric power system;

— apply calculations of electromechanical and
electromagnetic transients in electric power
systems in the design of electrical installations.

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

Kanansik opraga sxone AOK sHeprusi TyThIHY bl

VYrpasneHnue sHEpronoTpeOIeHuEM B

Energy management in urban environment and

Oackapy ropojickoii cpene u AIIK agro-industrial complex
Kypcmuiy kvickawa mazmynot / Kpamkoe codepacanue Kypca | Course summary
KansimTsr pPEeXUMIEPIIH Oy3buTybIHaH | Pu3nUeckKas OCHOBa MIPOLIECCOB B | The physical basis of processes in electric power
TYBIHIAUTHIH EKTP 9HEPreTUKAJIBIK | JCKTPOIHEPTETUICCKUX cuctemax, | systems arising from disturbances of normal
Kylenepaeri mporectepAid (U3MKANBIK HETi31. | BOSHHKAIOIINX npu Bo3mymieHusx | modes. The relationship of tasks and models.

Tanceipmanap MEH MOJENbACPIIH OailJIaHBICHI.

HOpMaJbHBIX pexumoB. CBsA3b 3amau W

Physical laws and mathematical models used.
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KonpganpuiatelH — (QU3MKAIBIK — 3aHIAp  KOHE
MaTeMaTHKaNbIK Mojenbiaep. JKeke ecenrtepi
HICUTy aIrOPUTM/EP] aHBIKTAJIFAH IIaMaiapIbIH
peti.  PerrenmelTiH  2MeKTp  KYHECIHIH
CTaTHKAJIBIK TYPAKTBUIBIFBI (3JICKTP CTAHLIUSICHI -
mekci3 KyarTel muHamap (IIIBM), exi mamunHa
xyiteci). JKyieHIH CTaTUKAIBIK TYPAKTHUIBIFbL:
KO3Y/Ibl aBTOMATTHI PETTEHTIH TeHepaTop (arv) -
SHBM. XylieHiH TMHAMHUKAIBIK TYPAaKTHUIBIFbI:
reneparop-SHBM, TYPaKThUIBIK eJIIEeMI,
ecernrrey omictepi. Exi MammHambl KoHE KOl
MalIHHAIIBI KYHEHIH JTUHAMHUKAJIBIK
TYPaKTBUTBIFHIL. ACUHXPOHIBI  peXHMIED,
CUHXPOH/IAy KoHE KaiiTa CHHXpOH/AY.

MOJEIIEH. Hcnons3yemeie ¢buznyeckue
3aKOHBI M MaTeMaTU4YEeCKHe  MOJEINH.
ANrOopUTMBI  pelleHHs OTIENbHBIX 3a1ady
[Topsnox onpeensieMbIX BEJIMYMH.
Craruueckasi yCTOWYUBOCTh HEPETYIUPYEMOM
ANEKTPUYECKON  cUCTEMBI  (dIEKTpUYecKas
CTaHLMS - IIMHBI OECKOHEYHON MOILHOCTH
(IIBM), JBYXMaIIMHHAs cucrema).
Craruueckas YCTONYHUBOCTH CUCTEMBI:

TFE€HEPATOp C aBTOMAaTUYECKOW PEryJIMpOBKOU
Bo30Oyxaeuus (APB) - IIBM. [lunamuueckas
YCTOMYMBOCTb cUCTEMBbI: TeHepatop - LIIBM,
KpPUTEpUN YCTOWYMBOCTH, METOABI pacyera.
Jlunamuueckas YCTOMYHUBOCTH
JIBYXMAIIMHHON U MHOTOMAIlIMHHOW CUCTEME.
ACHHXpDOHHBIE PEXKUMBI, CHHXPOHU3ALUSA H
PECUHXPOHU3ALHS.

Algorithms for solving individual problems are the
order of the determined quantities. Static stability
of an unregulated electrical system (electric station
- buses of infinite power (SBM), two-machine
system). Static stability of the system: generator
with automatic regulation of excitation (ARV) -
SBM. Dynamic stability of the system: generator -
SBM, stability criterion, calculation methods.
Dynamic stability of a two-machine and multi-
machine system. Asynchronous modes,
synchronization and resynchronization.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Temupxanona X.3. \

Komkun U.B.
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Duepzemuraoazol KeweHOi yceninepoin, Kuovepkayincizoizi / Kuoepoesonacnocms komniekcholx cemeit ¢ snepzemuxe / Cybersecurity of complex

energy networks

OKy maxcamut / Yueonasn uens | Purpose

Aca MaHBI3/Ibl aKNapaTTHIK UHPPaAKYPHUIBIMHBIH

SHEPreTUKAIBIK  OOBEKTIJIepiHIH  HMHTEpHET-
Kayilci3aik — KyHenepiH kobaiay, KEIUIK
Kayirci3mik Karepiepine apHaJIFaH
TEXHOJIOTUSIIAPIBL, COH/1aii-aK ANEKTP
SHEPreTUKACHI 00BeKTUIepiHACT] KETITIK

madybuiiapFa  Kapchl TYPY MEXaHH3MIIEPiH
a3ipiiey OoiibiHIA OiT1iM MEH JAaFaplIap KemeHIH
KaJIBIITACTHIPY.

®opMUpPOBaHHE KOMIUIEKCA 3HAHUM U YMEHUI
B BOIPOCAaX  IPOECKTUPOBAHHUS  CHCTEM
WHTEPHET-0€30MaCHOCTH HEProoOHEKTOB
KPUTUYECKOU uH(POPMAIMOHHON
UHQPACTPYKTYpPhl, OCBOCHHS  TEXHOJOTHA
yrpo3 ceTeBOM 0e30MacHOCTH, a TaKxke
MEXaHU3MOB  TMPOTHUBOACHCTBUSI  CETEBBIM
aTakaMm Ha 0OBEKTax 3JIEKTPOIHEPTETUKH.

Formation of a complex of knowledge and skills in
the design of Internet security systems for energy
facilities of critical information infrastructure, the
development of technologies for network security
threats, as well as mechanisms for countering
network attacks at electric power facilities.

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH Keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— JHEPreTHKAIIBIK OOBEKTIIEPAiH | — IPUMEHSTH unpopmanuonnsie | — apply information technologies necessary for
KHOEpKayINCi3iriH KaMTamMachl3 eTy OOWBIHINA | TEXHOJIOIHUH, HEOOXOMMBIC s | use in practical activities to ensure the
NPaKTHKAIBIK ~ KbI3METTE MaiialiaHy VIIOiH | HCIIOJIb30BAHUS B npaktuyeckoii | cybersecurity of energy facilities;
KaXKeTTl aKnapaTThIK TEXHOJOTHUSIAPABI | EATEIbHOCTH 1A obeceuenms | — use knowledge and skills to ensure
KOJIZIaHy; KnOepOe301acHOCTH 00bEKTOB YPHEPTETUKH, cybersecurity in practice;

— Toxipubene KuObepKayinci3JikTi KaMTaMachl3
€Ty YIUiH OUIIM MEH JaFabliap/bl Naiiganany;

— KubepKayimncizik cajachblH/a
KOJJIaHBUIaTBIH ~ 3aMaHayd  TEXHOJOTHsIIAp
TypaJibl OUTIMIIEPIH KOJAaHY;

— KubepKayimncizik cajachIHOA Tanaay
KYprizy

— HUCMOJNB30BaTh 3HAaHUS M yMEHHUS IO
o0ecrne4eHuno knOepOe3onacHoCTH B
MIPAKTUYECKOH 1eATEIbHOCTH;

— HNPUMCHATH 3aHUsA (6] COBPCMCHHBIX
TCXHOJIOTUAX, TMPUMCHACMBIX B o0JacTu
krbepbe30nacHoCTH;

— IPOBOAUTH aHau3 B obnactu

oOecniedyeHns kndepOe30macHOCTH.

— apply knowledge of modern technologies used
in the field of cybersecurity;

— conduct analysis in the field of cybersecurity.

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

OHEPKACINTIK AJIEKTPOHUKA

HpOMBIH_U'IeHHaSI OJICKTPOHHKA

|

Industrial electronics

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue xkypca | Course summary

Kubepkayinci3nik:  Herisri  yfeIMIap  MEH
anbpIKTamanap. JKenmurik TexXHoJIoTHsjIap MeH

Kubepbe3omnacHOCTb: OCHOBHBIE MOHITHUS H
onpeneneHusi. CereBble  TEXHOJOTUH U

Cybersecurity: basic concepts and definitions.
Network technologies and protocols: basic
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xaTTamanap: HET13T1 YFBIMJIAP MEH
aHpIKTaMajnap. OYHKIMOHAIABIK KayilCi3miK:
HETi3T1 YFBIMAAP MEH aHBIKTaManap. OJEKTp

SHEPTEeTUKACHIH/IAFbI KHOEpKayIIci3IiK.
"AKpUIIBI  Kama" ~— OKYyWeJepiHe — apHaiFaH
KHOEpKayiIci3Iik. MaHBbI3 15l aKIapaTThIK
UH(PAKYPBUIBIM: HeTi3T1 YFBIMIAP,

aHBIKTaMaJjap, Kayirnci3/ik xyhHeaepi xodaay.

MIPOTOKOJIBI: OCHOBHBIC HOHSATHUS u
OTIpEICIICHUSI. OyHKIIMOHATBHAS
0€30MaCHOCTh:  OCHOBHBIC  TOHATHS |
OTIpeICTICHUSI. Kubep6e3onacHocTh B
anekTposnepreTuke. KudepbeszonacHocTh Jyist
cucreM «YMHoro ropoma». Kpuruueckas
nH(pOpMaIMOHHAS nH(ppacTpyKTypa:
OCHOBHBIC TIOHSATHS, OIIpeIeIICHus,

IPOEKTUPOBAHUE CUCTEM OE30IaCHOCTH.

concepts and definitions. Functional safety: basic
concepts and definitions. Cybersecurity in the
electric power industry. Cybersecurity for Smart
City systems. Critical information infrastructure:
basic concepts, definitions, design of security
systems.

Bazoaprama srcemexuiici / Pykosooumenw npozpammet | Prog

ramme manager

Temupxanona X.3.

| Cana B.IO.
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