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Kipicne

DNEeKTUBTI TOHAEP KaTalorbl OKBITYABIH  KPEAUTTIK Kyieci  OolbIHIIA
KYpacThIpbUIabl. DJICKTUBTI MOHJEP KaTaJloTbl KYHEJIeHTeH TaHAay OOMBIHIIA MOHIEP
Ti31MIH KOHE OJIap/IbIH KBICKA CUITATTaAMAChIH KapaCThIPAIbI.

Maructpadt MaMaHABIKTApPAbIH  MIHACTTI KOMIIOHEHT/KOFapbl OKY  OpPHBI
KOMITOHEHTIHIH TIOHJEPIH MEHIepyMEeH KaTap, YCHIHBUIBIN OTHIpFaH TaHIay OOMBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

DONEeKTUBTI MOHJEPAl TaHIayFa dJIBaii3ep KeHec Oepeli. MaructpaHT 3/Bai3epMeH
OipJyiece OTBIPHIN, MArUCTPAHTTHIH JKEKE OKY >KOCHapblH KYpY YIIIH MOHJEPIe >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti wmaructpant! bimim  Oepy  TpaeKTOPHSCBIHBIH — OIpTYTaCTHIFIHBIH
oinacteipbutybl  Ci3fiH  Oojamakra MamaH peTIHIAE KOociOM  JTalbIHABIFBIHBI3IBIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipn KpenuTHOM TEXHOJOTMU OOYy4YeHHs pa3padaThIBAETCS KaTaJlor 3JIEKTUBHBIX
JTUCLUUIUIMH, KOTOPBIM MpeACTaBisieT COOOM  CHUCTEMaTU3UPOBAHHBIM  IMEPEUCHb
JUCLUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAECPKUT KPATKOE UX ONUCAHUE.

Hapsiny ¢ u3ydeHueM AMCUMIIMH O0OS3aTENIbHOTO / BY30BCKOI'O KOMIIOHEHTA,
MarvucTpPaHT JOJKEH BbIOpATH JUIsl U3yUEHHUSI TUCIUTITMHBI KOMIIOHEHTA 110 BBIOODY.

KoHncynpTanum no BeIOOpY 3JEKTHUBHBIX TUCUUIUIMH JaeT 3/Baiizep. Bmecre ¢ HUM
MarucTpaHT 3amojHseT (QopMy 3amucu Ha JUCHUIUIMHBL i cocTaBieHuss UVYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBakaeMple MaructpanThl! BaXHO NOMHUTb, YTO OT TOr0O, HACKOJBKO
MPOJyMaHHON W 1elocTHOM Oyner Bama oOpa3oBaTenbHas TpPAaeKTOPHUS, 3aBUCUT
ypoBeHb Bamieil npodeccnoHanbHOM MOArOTOBKH, KaK Oy IyIIero CrelralncTa.

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
Master student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

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

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

Kpenutre
p canbl /
Kom-Bo

KpeIuToB/

Number of

credits

AxaneMust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

WmxeHepiik 3epTTeyIiH TEOpUsChl MEH MpaKTUKachl / Teopus W mpakTUKa
umkeneproro uccaenosanust / Theory and practice of engineering research

DnexTp  enmeMaepi, METPOJIOTUS  JKOHE  DIEKTP  DHEPTUSCHIHBIH
METPOJIOTHSUTBIK IMBIFBIHIAPEI / DIIEKTPUYCCKUE HU3MEPCHHS, METPOJIOTHS U
METPOJIOTHYECKHE  TOTepu  JjeKTpudeckod  sHepruum /  Electrical
measurements, metrology and metrological loss of electric power

DHEpPreTUKaHbIH T€0IKOJIOTHSIIBIK acleKTiiepi / ['e09Komornyeckne acreKThl
sHepreruku / Geological aspects of energy

DHepreTuKagarsl MUMPIBIK KOHE CHIMCBI3 TexHosorusiap / L{udposbie u
OecrpoBoiHbIC TeXHOJIOTHMHU B sHepreTuke / Digital and wireless technologies
in the energy sector

3amaHayn OHeprus OKyHenepiHieri aBromathka / ABTOMaTruka B
COBpPEMEHHBIX 3HeprocucteMax / Automation in modern power systems

Koy nunamukacs! / Tepmoannamuka / Thermodynamics

DJNeKTpMeH >KaOAbIKTayAbIH TeOpUsIIbIK Herizaepl / TeopeTnueckue OCHOBBI
anekTpocHaOxkeHus / Theoretical basics of electricity

ABTOMAaTTaHBIpBUIFaH Oackapy xyienepi / ABTOMaTU3UPOBAHHBIE CUCTEMBI
ynpasieHusi / Automated control system

DHeprusHbl palluoHaJAbl Naiinanany / PamoHanbHOE SHEProUCIIONb30BaHHE
/ Rational energy use

DneKTpMeH kabIbIKTay CEHIMIUIIT )KOHE AJIEKTP SHEPTHACHIHBIH Carachl /
HanexHOCTb 371eKTpOCHA0KEHHS U KaUeCTBO AJIEKTPUUECKON IHEPTUu /
Supply reliability and quality of electric power

JlacTypiti eMec kKoHe )KaHFBIPMaJIbl SHEPreTHKa KOHABIPFBIIAPBIH jk00anay /
[IpoekTupoBaHue yCTAaHOBOK HETPAJUIIMOHHON U BO30OHOBIISIEMON SHEPTUH /
Designing systems of Alternative and Renewable Energy

DJeKTp 3HepreTUKaHbIH Kasipri Macenenepi / CoBpeMeHHbIe TPOOIeMBbI
sHepretuxu / Modern problems of electric power

AYI)IJ'I mapyamblIbIFbl MEH KYC IIApyallblJIBIFBIH/A JKaHAPTHIJIATBIH DOHCPTUA
KQSI[epiH nal”manaHy/ Hcnoap30Banue BO30OHOBIIEMBIX HCTOYHHKOB
SHEPTUH B CeNbCKOM X03diicTBe U nTuieBoJcTBe / Use of renewable energy
sources in agriculture and poultry farming

DNEKTpP SHEPTeTUSIIBIK KYWEHIH TYPAKThUIBIFBI / Y CTOWYHBOCTH
aleKTpo3HepreTudeckux cucrteM / Stability of Electric Power Systems

OHuipicTe )KoHE TYPMBICTA )KaHFBIPMAJIbl SHEPTHsI KO3/IepiH Naianany /
Hcnons3oBanne BO30OHOBISIEMBIX HCTOUYHUKOB OHECPIrrUU B IPOU3BOJACTBE U
oerTy / The use of renewable energy sources in the production and life




DIEKTpP SHEPreTUKAIBIK KYHeIep IiH aBTOMATTaHABIPYbI MEH PeleiK
KOpFaybIHBIH apHalbl cypakTapbl / CriennaibHbIe BOIPOCHI peIeiHHOM
3alUThI 1 aBTOMATU3AIUU MIEKTPOIHEPTeTHIeCKUX cucteM / Special issues
of relay protection and automation of electrical power systems




1 1 OKY KblJIbIHA APHAJFAH 3JIEKTUBTIK MOHAEP / DJIeKTUBHbIC IUCHUILIUHBI 1A 1 roxa o0yuenus / Elective courses

for year 1

Huorcenepnik 3epmmeyoin, meopusacol men npakmuxacwl / Teopus u npaxmuka unxicenepnozo uccineoosanusn / Theory and practice of

engineering research

Oxy maxcamul / Yueonas yenw / Purpose

MaructpaHTTap apachlH/1a UHXKEHEPIIK 3epTTey

CdopmupoBath y MarucTpaHTOB

To form among undergraduates modern ideas

anicrepi, HH)KEHEPJIIK 9KCIEPUMECHTTI | COBPEMEHHBIC MpeacTaBieHuss o MeTozaax | about the methods of engineering research,
)Kocmapiay Typajibl 3amMaHayd TYCIHIKTEpi | MH)KEHEPHBIX HCCIeIOBaHUi, rtanupoBanuu | planning an engineering experiment
KaJIBIITACTBIPY WH)KCHEPHOTO IKCIICPHMEHTA

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi Kypea | After successful completion of the course,
aJymbLiap odyuarommecst oOyayT students will be

— FeulbIME  TaHBIMHBIH ~OJIICHAMACHIH  OLIY;
FBUIBIMUA KBI3METTI YHBIMIACTBIPY NPHUHIMOTEP]
MEH  KYpbUIBIMBIH  OlTy,
KbI3METIHIH JIaF/IbICHI O0ITY;
— OgiHiH KociOM KbIBMETIHIETI MIHAETTepl
Iy YLLIH 3amMaHayH aKMapaTThIK
TEXHOJIOTHSIIAp MEH KaCaHIbl WHTEIUIEKTTI TapTa
OTBIPHIII, aKMapaTThIK-TaJlIaMaJIbIK HKOHE
aKnapaTThIK-OMOIMOrpagUsIIbIK KYMBIC KYPri3y;
nanjanany

— FouteiMu  3eprreynepaiH  oIiCHaAMAachlH,
KypAeni >KyHenepAl OHTaWIaHAbIpY OSAICTEpIH,
OJIICYIl SKCIEPUMEHTTI JKOCmapiay oSAiCTepiH
oy

FBUTBIMUA-3€PTTEY

— 3Hatb METO0JIOTHIO Hay4HOI'0
MO3HAHUS;  NPUHIUIOBL U CTPYKTYpYy
opranu3anvun HaquOﬁ ACATCIbHOCTH, UMCThH

HaBbIKU HAy4YHO-HUCCIIE10BATEIbCKON
NeSITeNIbHOCTH;

— IIpoBonuts MH(GOPMaIMOHHO-
AQHAJIUTUYECKYIO U nH(pOpMaLMOHHO-
o6ubnuorpaduyeckyro paboty c
MIPUBJICYEHUEM COBPEMEHHBIX
MH(pOPMAaIMOHHBIX TEXHOJIOT U U
HCKYCCTBEHHOTO WHTEJUIEKTa, JJI pelIeHUus
3a7a4 B cBoen npogeccuoHaTbHON
NeSITeNIbHOCTH;

— 3Harp METOJI0JIOTHIO HAYYHBIX
HCCIIENOBaHUH, METO/IBI ONTUMU3ALN

CIIOXKHBIX CHUCTEM, MCTOIbI
HU3MCPUTCIIBHOI'O SKCTICPUMCHTA

TUTAHUPOBAHUS

— Knowledge of scientific research
methodology, principles and structure of scientific
organization, and research skills;

— Conduct information-analytical and
information-bibliographic work using modern
information technologies and artificial intelligence
to solve problems in their professional activities;

— Knowledge of scientific research
methodology, methods for optimizing complex
systems, and methods for planning measurement
experiments.

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary




TeopusiablKk  KOHE  SMIIMPHUKAIBIK  3€pTTEY
omicrepi. bakputay, emiey, ASKCIHEPUMEHT.
KoopauHaTtrapaplH KOATalNFaH MOHIH TaOuFH
MOHJIEpPre  JKOHE  KEpiCiHIIe  ayBICTBHIpyFa
apHaiiran epHekTep. KarenepniH aHBIKTaMachl.
Ommey karenepi. DKCHEPUMEHTTI JKOCHapiay.
Cummuieke  omici.  Ilmakerr-bepman  omici.
MareMaTHKaIIBIK ~ CTATUCTUKAHBIH  HETi3Ti
MIHJETTEepl. DKCIIEPUMEHTTET1 (pakTopap.

Meroabl TEOPETUUYECKOr0 M 3MIHPUUYECKOTrO
uccnenoBanus. HaOmronenuwe, wusMmepeHue,
SKCIEpUMEHT. Brlpaxkenus s mnepexonaa
KOJIMPOBAaHHOTO 3HA4Y€HUs KOOPAHWHAT B
HaTypaJibHble ~ BEJIWYMHBI W 0OpaTHO.
Onpenenenne norpemsocteit. [lorpemnoctu
m3mepenus. [lnanupoBanue sSKCHEepUMEHTA.
CumIuiekc METO/I. Meron  Ilnakerra-
bepmana. OcHoBHbIE 3aJ1a4uu
MaTeMaTUYeCKOW CTAaTUCTUKU. DPakTopsl B
JKCIIEPUMEHTE.

Methods of theoretical and empirical research.
Observation, measurement, experiment.
Expressions for the transition of the encoded value
of coordinates to natural values and vice versa.
Definition of errors. Measurement errors.
Experiment planning. Simplex method. Plackett-
Berman method. The main tasks of mathematical
statistics. Factors in the experiment.

Hocmpexsusummepi / [locmpexeuszumet / Postrequisites

DneKkTpMeH KaOabIKTay IbIH TEOPHSIIBIK
HETi3/1epi, DIEKTp SHEPreTUKAHbBIH Ka3ipri
Macenenepi

TeopeTnueckre OCHOBBI 3JICKTPOCHAOKEHHS,
CoBpeMeHHBIE TIPOOJIEMbI SHEPTETUKH

Theoretical basics of electricity,
Modern problems of electric power

bazoaprama rcemexwici / Pykoeooumenv npozpammeut / Pro

ramme manager

No6parumona C.B.

‘ No6parumona C.B.

Ibragimova S.V.




Dnekmp onuemoepi, MEmponozus Heane IJ1eKMpP IHEPIUACHIHBIE MEMPOTLOZUANBIK, IUbIZBIHOAPLL / IeKmpuecKue usmepeHuss, Mempoaozus u
Mmemponozuueckue nomepu nexkmpuueckou ynepzuu / Electrical measurements, metrology and metrological loss of electric power

Oky maxcamul / Yueonan yenwv / Purpose

MarucrpanTrapa JIeKTp ejmeMaepi

JaF AbLUIAPbI, COHJIal-aK

137IeCTIpy KOHE  €ecerKe

KOHE
METPOJIOTHSI HETI3epl canachlHAa OUTiM MEH
DIIEKTP
AHEPIreTUKACHIHAAFbl TEXHUKAIBIK PETTEY MKOHE
METpPOJIOTHSI MOCeNIeNepiHIe 3aH TaJlanTapbiH
aly  JaFabpUIapbiH

@opMHUpOBaHUE y MAruCTPaHTOB 3HAHUU U
HaBBIKOB B 00JacTH  3JIEKTPUUYECKHX
U3MEPEHUN U OCHOB METPOJIOTHH, a TaKKe
CIOCOOHOCTEH MOUCKa M y4eTa HOpMaTUBHO-
[paBOBBIX  TpeboBaHMM B BOIpOCax
TEXHUUYECKOTO PEryJIMPOBaHUS U METPOJIOTHH

Formation of knowledge and skills in
undergraduates in the field of electrical
measurements and the basics of metrology, as well
as the ability to search for and take into account
legal requirements in matters of technical
regulation and metrology in the electric power

KaJIbIITACTBIPY B DJIEKTPOIHEPTETHKE industry

Okvimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi Kypea | After successful completion of the course,
aJIymbLiap odyuarommecst OyayT students will be

— Jloctypni emec SHeprus TYpIEpiH OHIIpY
KYMBICBI

OolibIHIIA KOHIBIPFbUIAPBIH
Heri3AeNreH GU3UKaIbIK MPUHIMITEP OUTy

— 3Harh (U3NYECKUE NMPUHIMIIBI, Ha KOTOPBIX
OCHOBaHa pa0OTa YCTaHOBOK IO BbIpAaOOTKE
HETPAIULIMOHHBIX BUJIOB SHEPTUHU

— Know the physical principles PO which the work
of installatiPOs for the development of nPO-
traditiPOal types of energy is based

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

MeTpoJOTHSIHBIH TEOPUSUIBIK HETi3Zepi koHe | TeopeTnyeckne OCHOBBI ~ METPOJIOTHH U
METPOJIOTHSUIBIK ~ KaMTamachl3 eTy. ©Ommiey | MeTpojioruyeckoro oOecrneyeHus. Buabl u
TypJiepi MeH oficTepi. Omimiey Kareci. Omiey | METOIbI HU3MEPEHUIM. [TorpemHocTh
Kypaizapbl.  ©Ommemaepai  MeTpoJIOTUsUIbIK | u3MepeHuil. CpenctBa u3mepeHHi. OCHOBBI
KamTamacel3 ety Herizaepi. CraHmapTray | METPOJIOTHYECKOTO 00ECTICUCHHS] N3MEPEHUH.
Heri3zepi. Cranpaptray onicrepi. | OCHOBBI CTaHJapTU3aLUH. MeTtoapl
CepTtuduxarray Herizzaepi. Onektp | crangaptuzaii. OCHOBBI  CepTU(DUKAIIMHU.

OHCPTUACBIHBIH JKOFaJIybl XKOHC OJIapAbl a3a171Ty

KOJLAAPBL.

HOTepI/I BHCKTqueCKOﬁ OHCPTHUU U CITIOCOOBI
X CHUKCHUSI.

foundations  of
support. Types
measurements. Measurement
instruments.  Fundamentals
assurance of measurements. Fundamentals of
standardization. Standardization methods.
Fundamentals of certification. Losses of electrical
energy and ways to reduce them.

Theoretical
metrological

metrology and
and methods of
error. Measuring
of  metrological

ITocmpexeusummepi / Ilocmpexeusumet / Postrequisites

ABTOMAaTTaHJIBIPbUIFaH OacKapy xyienepi

| ABTOMATH3MPOBAHHBIC CHCTEMbI YIIPABICHHS |

Automated control system

bazoaprama rcemexwici / Pykosooumenv npozpammeut / Pro

ramme manager

Komxkua U.B.

‘ Komxkun U.B.

Ibragimova S.V.




2 2 OKY KbUIBIHA APHAJIFAH YJIEKTHBTIK MOH/AeP / DJIeKTUBHBIE TUCHHUILIHHEI Uis 1 roaa odyuenus / Elective courses

for year 2

Inepeemukanviy 2eoixonouansvik acnekminepi / I'eoakonocuueckue acnekmut 3nepzemuxu / Geological aspects of energy

Oky maxcamul / Yueonas yenw / Purpose

Kacinmopeinaap MeH yibIMIapAbIH 3KOJIOTUSIIBIK
Kayincizairi OolbIHIIA ic-Tapanap/bl
YHBIMIACTBIPY KOHE IKocmapiay OoibIHIIA
OakajaBpuaT JaFJbUIAPBIH KAIBIITACTHIPY

CdhopmupoBaTb y MarucTpaHTOB HaBBIKH
OpraHu3alyM U IUIAHUPOBAHUS MEPOIPUATUN
10 9KOJIOTMYECKON 0€3011aCHOCTH
HNPEANPUATUI U OpraHU3aLUN

To form undergraduate skills in organizing and
planning activities for the environmental safety of
enterprises and organizations

OKbimy

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeMiH Oinim
aJIylmbLiap

—  DKOJIOTUSUIBIK KAYINCI3/IK HKOHE SKOIOTHSIIBIK
Ta3za SHEpPrusi Ke3Jepl >KeHIHJErl ic-Iiapanap/sl

eHI13y

IMocse ycmemHoro
o0yuarmuecs OyayT
— BaenpsaTe MepomnpusTHs MO 3KOJIOTHYECKOM
0€e30MacHOCTH M DKOJIOTHYECKH YHUCThIE UCTOY-
HUKH SHEPIUU

3aBeplIeHUs Kypca

After successful
students will be
— Implement envirPOmental safety measures and
clean energy sources.

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

OJIEMIIK JKOHE Ka3aKCTaHIbIK OTBIH
SHEPTEeTUKAIBIK KEIICHHIH KYPBUIBIMBI MEH
namy OarbIThl. JHEPTUs KO3Jepi jKoHEe OJap.IbIH
oneyerti pecypcrapbl.  OTBIH-DHEPTEeTUKAIIBIK
KellleH. DHEeprusiMeH >KaOJAbIKTay, SHEPTUSHBI
TYTBIHY JKOHE OJIapJbIH JaMy TEHJCHIIHUSIAPHI.
OpranukanblK OTBIHHBIH TEXHOJIOTHSJIBIK >KOHE
AKOJIOTHSIJIBIK CHUITATTaMaliapbl JKOHE OJIapIblH
K30 MeH OThIH KOJAaHAThIH KOHABIPFbLIAPIbIH
KYMBICbIHA ocepi. JKeprijikTi >KoHE allMaKTHIK

CtpykTypa ¥  HampaBl€HHE  pa3BUTHS
MHPOBOTO ¥  Ka3axCTAaHCKOTO TOIUIMBHO-
JHEPreTUYECKOro KoMIulekca. VcTouHMKH

SHEPIMH W WX TMOTCHIHAIBHBIE PECYPCHI.
TonnuBHO-3HEpreTHYECKUi KOMILJIEKC.
DOHeprocHaOXeHHE, SHEPronoTpedIeHue Hu
TEHJICHIIUM UX pa3BUTHUs. TE€XHOIOTHYECKUE U
IKOJIOTHIECKUE XapaKTePUCTHKH
OpPraHUYeCKOro TOIJIMBAa M UX BIMSHUE Ha
padory TOC u TOIIMBOMCIIONB3YIOMUX

Structure and direction of development of the
world and Kazakhstani fuel and energy complex.
Energy sources and their potential resources. Fuel
and energy complex. Energy supply, energy
consumption and trends in their development.
Technological and environmental characteristics of
organic fuel and their impact on the operation of
thermal power plants and fuel-using installations.
Ecological problems of thermal and electric power
plants on organic fuel, nuclear power plants,

neHreige Ka3ba  OTBIHBIH, JKBUIy OJIEKTP | YCTaHOBOK. DKOIOTHYECKHUE npo6aemsl | hydroelectric power plants at the local and regional
CTaHIMSJIAPBIH, Cy OJCKTp CTaHIMSUIAPBIH | TEIUIOBBIX M dleKTpuueckux craHnuii Ha | level. Regulation of the content of harmful
naiganaHaThiH KBLTY KOHE ANEKTP | OpraHUYECKOM TOTLINBE, aToMHBIX | Substances in organic fuel products. Engineering,
CTAHIHMSIAPBIHBIH 9KOJIOTHSUTBIK, | DJICKTPOCTAHIMM, THApodaekTpocTanimii Ha | legislative and organizational - managerial
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npo0yieManapsl. OpraHuKanbK OTBIH
OHIMJICPIHIET] 3USHIBI 3aTTapJblH MeJIIePiH
HopManay. KopimaraH opTaHbl KOpPFayJbIH
WHKCHEPIIIK-TCXHUKAJIBIK, 3aHHAMAJIBIK JKOHE
YUBIMIACTBIPYIIBLIBIKOACKAPYIIBLTBIK
apansapsl

JOKaJIbHOM U
HopMmuposanue
BEILIECTB B

pPErMOHAIbBHOM  YPOBHE.

COJIep KaHUA BPEIHBIX
IIPOAYKTaxX  OPraHUYECKOro
TOILIINBA. NnxenepHO-TeXHUUECKUE,
3aKOHOJATENbHBIE W  OpPraHU3alMOHHO -
yIOpaBICHUYECKHE MEPONPUITHS MO OXpaHe
OKPYKAIOIIEH Cpeibl

measures for environmental protection

Hocmpexsusummepi / Ilocmpexeuszumet / Postrequisites

DHEPrusiHbl pallMOHAJIBI Al JaIaHy

‘ PammonansHoe OHCPIroucCIiOJIb30BaHHC

Rational energy use

bazoapnama scemexuiici / Pykosooumenwv npozpammeut / Pro

ramme manager

IOnycosa I'.b.

‘ IOnycosa I'.b.

Yunusova G.B.
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DHepzemuxadazol uuPpaviK rHcane coimcolz mexnonozusnap / lHugposwvie u 6ecnposoonsvie mexnonozuu 6 Inepzemuxe / Digital and wireless

technologies in the energy sector

Oxy maxcamul / Yueonas yenw / Purpose

Kysbipertepain KaJbIITacy ke3eHyepin | ChopmupoBarh 3HaHMsA, yMeHus, HaBblku B | TO form knowledge, abilities, skills in the field of
CHIIATTAWTHIH >KOHE MarucTparypaHblH OimiM | obmactu  1mudpoBeix u  OecmpoBoaubix | digital and wireless technologies in the electric
oepy OarapiaMachbiH MEHIEPY/IiH | TEXHOJIOTUI B aNIeKTpodHepreTuke, | power industry, characterizing the stages of the
)KOCTIapjaHFaH HOTIDKENEpiHe KOJI JKETKi3yai | Xxapakrepusytomue odtanbl  (opmupoBanus | formation of competencies and ensuring the
KaMTaMachI3 €TETiH JJICKTP YHEPreTUKACHIHIAFbI | KOMIICTCHIIUH u obecrnieunBaronue | achievement of the planned results of mastering the
HUQPIBIK  JKOHE  ChIMCBI3  TEXHOJOTHSUIAp | JOCTHXKEHHE IUIAaHUPYEeMBIX  pe3yibTatoB | master's educational program
camacelHiaa  Oumim,  OULTIK,  JaFapUIapAbl | OCBOCHHS  00pa30BaTENbHON  MPOrpaMMBbI
KaJIBINTaCThIPY MarucTparypbl

Okvimy Hamusiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypersl carri askraranHan keiiin 0Oinim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— DIekTpMeH KaOIbIKTAY Kyienepi | — AnammsupoBath u cuHTe3upoBath ACY | — Analyze and synthesize ACS of enterprises of
KocimopbIHAapeiiblH, ~ ABXK  Tanmmay — JkoHe | MpeAnpusITHI  CHCTeM  3JIeKTpocHaOxeHwus, | power supply systems, determine the parameters of
CHHTE3/ICy, CEHIMAUTK, aKayiapra Te3IMIUIIK | OIpenesiTh napaMeTpsbl nagexnoctw, | reliability, fault tLOerance;
rapamMeTpIIepiH aHbIKTaY; OTKa30yCTOWYHMBOCTH; — Know and be able to operate automatiPO of
— DOHeprust ~ KyHenepiHIH  aBTOMATHKAChlH | — OKCIUTyaTHpOBaTh aBTOMAaTHKy | power systems, forms of mathematical descriptiPO of
naiiianana Oimy, oHeprus KyifenepiHiy | sHeprocucreM, ¢Gopmbl  Matemaruueckoro | the established modes of power systems;
OCNrijIeHreH  PeXUMIEPIH  MAaTeMATHKAJIBIK | OIMCAHUS YCTaHO- — To carry out information-analytical and
cunarrtay ¢popMaiapbl OOHbIHIIIA; BUBILIHNXCS PEKMMOB SHEPTOCHCTEM; information-bibliographic work involving modern
— O3iHiH KociOM KpI3MeTiHAeri MiHaeTtepai | — [IpoBomuth undopmarrionHo- | information technologies and artificial intelligence to
IIenty YITiH 3aMaHayH aKMapaTThIK | aHATUTHYECKYIO u unpopmairionHo- | solve problems in their professional activities

TEXHOJIOTUSJIAp MEH KacaHIbl MHTEIUIEKTTI TapTa
OTBIPHIII, AKITapaTTHIK-TAJIAMAITBIK KOHE
aKMapaTThIK-OMOINOrpaUsIIbIK KYMBIC JKYPri3y;
nanjanany;

O6ubmorpaduueckyro paboTy ¢ MpUBJICYECHUEM
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHIA
U MCKYCCTBEHHOTO MHTEIUIEKTA, JUI PEIeHUs
3a7a4 B CBOEH npodeccuoHaTbHON
JeSATENbHOCTH

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

OJEMHIH
YHEPreTHUKACHIHBIH

JKOHE
Iamy

KazakcTtaHHbIH
TEHJICHUUSIAPHI.

TeHneHIu pa3BUTHS MUPOBOUM U SHEPTETUKU

Kazaxcrana. AJ'IBTepHaTI/IBHBIC NCTOYHUKH

Trends in the development of the world and energy
of Kazakhstan. Alternative energy sources.
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ATNBTEpHATUBTIK JHEPTETUKAIBIK pecypcrap.
OeJiHreH ypraK. ODHEpPreTuka CEeKTOPBIHIAFbI
WHTEJUICKTYyal bl  IUQPIBIK JKOHE  CBIMCHI3
KYHeIep TYXKbIpbIMIaMachl. AIIApaTThIK JKOHE
Smart Grid TexHOJOTHANAPEL. — DIEKTPMEH
xKaOaplkTay — okydenepinaeri  Smart  Grid

TYKBIPBIMIAMACHI. Smart Grid
TYXKBIPHIMIAMACHIH Kysere achIpy/IbIH
YHBIMIACTHIPYIIBLIBIK, KOHOMHKAJIBIK,
ONICYMETTIK-CAsIC  JKOHE  TEXHOJOTHSUIBIK
IapTTapsl. SmartGrid eHTi3yIeri
KOMMYHHKAIHSIIBIK TEXHOJIOTHsLIAP.

JIMHaMUKaNbIK KeliHi 0ackapy — JAepeKTepi
enzey opransikrapbia ([AI10) >xaHFBIPTY KoHE
DJIEKTP  KENICIHIH  OapyIbIK  AJIEMEHTTEpiHe
Kayirnci3 0aiIaHbICThl OPHANACTBIPY MYMKIHJIIT1.
TenekommyHnukanus. XKemini Oackapy xyieci.
Wxemai kel TEXHOJIOTHSCHI.

JHEPTUHU. Pacripenenennast ~ reHeparmsi.
Konuenmus MHTEIEKTYalbHBIX HU(PPOBBIX U
OCCIIPOBOJHBIX ~ CHUCTEM B  DHEPIETHKE.
AnmapartHas Jyacte 1 TexHonoruu Smart Grid.
Konmermuss Smart Grid B cucremax
ANEKTPOCHAOKEHUSI. OpranuzaivoHHO-
YKOHOMHYECKHE, 00I1IECTBEHHO-
MOJINTUYECKHE U TEXHOJIOTUYECKUE YCIOBUS
BHeApeHuss — KoHmemuuu  Smart  Grid.
KoMMyHHKAalIMOHHBIE ~ TEXHOJIOTUU  MpH
peamm3anuuSmartGrid. JlnHamugeckoe
ynpasneHue snekrpocersiMu (Dynamic Grid
Management)  -mMojepHH3alUsl  IIEHTPOB
obpaboTtku mansbix (LIOJ[) 1 BO3MOXKHOCTH
pa3BepHYTb O€30MaCHYI0 KOMMYHHUKAIIUIO
BCEM DJEMEHTaM »JHEPreTHUeCKON  CeTH.
Tenekommynukarusi. CucreMa yIpaBJICHHS
ceTsiMu. TeXHOIOTHs THOKUX JTUHUM.

distributed generation. The concept of intelligent
digital and wireless systems in the energy sector.
Hardware and Smart Grid technologies. Smart Grid
concept in power supply systems. Organizational,
economic, socio-political and technological
conditions for the implementation of the Smart
Grid concept. Communication technologies in the
implementation of SmartGrid. Dynamic Grid
Management - modernization of data processing
centers (DPC) and the ability to deploy secure
communication to all elements of the power grid.
Telecommunication. Network management system.
Flexible line technology.

Ilocmpexsusummepi / [locmpexsusumat / Postrequisites

DJEKTp 3HEpreTUKAaIbIK XKYHenepaiH
aBTOMATTaHJBIPYbl MEH pEJIEIIK KOPFaybIHbIH
apHaiibl CypaKkTapsl

CHCLII/IaJ'IBHHe BOIIPOCHI peneﬁHoﬁ 3alllUThI U
ABTOMAaTU3allH SJICKTPOIHECPTCTUICCKUX
CHUCTCM

Special issues of relay protection and automation
of electrical power systems

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

Komkun U.B.

‘ Komkun U.B.

Koshkin L.V.
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3amanayu ynepeusn yncyiienepinoei agmomamura/ Aemomamuxa 6 cospemeHnvIx Inepeocucmemax / Automation in modern power systems

OKy makcamut / Yueonan yenv / Purpose

DNEeKTpMEH KaOJbIKTAayIbIH aBTOMATTAHIBIPY
KOHE JMCIIETUYEPIIIK JKYHelepiH o3ipiey >KoHe
KOJIJaHy, SHEPTeTUKAJBIK IKYHUENEpIiH 3IIEKTP
PSKUMAEPIH OHTAMIBl OacKapyAblH FHUIBIMU-
TEXHUKAJIBIK Heri37epi OoubIHIIA OUTIM KYHEeCiH
KAJIBIIITACTBIPY

CdopmupoBaTh cucTeMy 3HaHH MO HAy4HO-

TEXHUYECKHUM  OCHOBaM  pa3paloTKu U
IPUMEHEHHUsI CHUCTEM aBTOMAaTHU3alUUu U
JUCIIETYEPU3ALUN AIIEKTPOCHAOXKEHUS,

OINITUMAJIbBHOM YIIPABJIICHUH 3JICKTPUYICCKUMU
PEKUMAMU SHECPTOCUCTEM

To form a system of knowledge on the scientific
and technical foundations for the development and
application of automation and dispatching systems
for power supply, optimal control of electrical
modes of power systems

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi agKTaraHHaH KeiliH Ouiim
ajlymbLiap
— DHeprus  KyHelepiHiH ABTOMATHKAChIH
naiaiana OuTy, »oHeprus >KyHelepiHiH
OelrijieHreq PEKUMIIEPIH MaTEMaTUKAJIBIK
curnarray ¢popManapsl OOMbIHIIA;
— OHEeprusHbI TYPACHIIPYIIH TUITIK

DJIEKTPOTEXHOJIOTHSITBIK MTPOIECTEPIH EHT13Y

IMocae ycmemHoro
o0yyaromuecsi OyayT

3aBeplIeHHs] Kypca

— DOKCIUTyaTupoBaTh ABTOMATHKY
JHEprocucreM,  (GopMbI  MaTEeMaTHYECKOTO
OITHCAHMSI YCTAaHOBHBIITUXCSI PESKIMOB
SHEPrOCUCTEM;

— Buenpsts TUTIOBBIE
ANEKTPOTEXHOJIOTHIECKHE TIPOLIECCHI

Ipeo0pa3oBaHusl SHEPTUH;

After successful
students will be
Know and be able to operate automatiPO of
power systems, forms of mathematical descriptiPO of
the established modes of power systems;

— To know and implement the model of electro-
technLOogical processes of energy cPOversiPO;

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca / Course summary

KocinopblHHBIH 3HEPreTUKabIK CEKTOPHI YIIIH
SHEprusHbl OacKapyJblH aBTOMATTaHAbIPbUIFAH
KYHECIH Kypy >KoHE MaljalmaHy Mocemenepi.
CuHXpOHBI MallluHaJlIap IbIH KO3YBIH
aBTOMATThl 0Oackapy, KepHEY MEH peaKTHBTI
KyaT pexuMmJIepiH Oackapy. OHepreTHKaJbIK
KyHenepaeri JKULTIKTI *oHe OeJICeHl KyaTThl
aBTOMATTbl TYpAE pETTey. OHEepreTUKaIbIK
Kyhene OpBIHAATIATHIH KYMBICTapIbIH
TUIMIUTITIH ~ Oaranay JKOHE KOJJIaHBUIATHIH
TeXHUKAIBIK  KYPBUIFBIIAPJBIH  CEHIMIILIITIH
€CKepe OTBIPHIN, OJapAbl YHBIMAACTHIPYIBIH
YTBIMJIBI IISNIIMAEPIH 33ipiey

Bomnpocel mocTpoeHuss M 3KCIUTyaTalHH
aBTOMAaTU3UPOBAHHBIX JHEPTrOCUCTEM
YIPaBJICHUS DSHEPreTUYECKUM  XO3AMCTBOM
NPEATPUATHS. ABTOMaTHUYECKOE
peryiupoBaHue BO30YXJAEHHUS CHHXPOHHBIX
MallliH,  yIOPaBJICHUE  pPEeKUMaMH IO

HanpsDKCHUI0O W PEaKTHBHOW  MOITHOCTH.
ABTOMATHYECKOE PEryJIUpOBaHUE YaCTOTHI H
AKTUBHOM MOIIIHOCTH B JHEProcucreMmax.
Onenka 3¢ (HEeKTUBHOCTH, MPOU3BOJUMBIX B
JHEProcUcTeMe OmNepaluid ©  BBIPAOOTKE
paIMOHAIBHBIX PEIICHUH 110 UX OpraHU3aIluu

C YUuCeTOM HagCKHOCTHU IPHUMCHACMBIX

Issues of construction and operation of automated
energy management systems for the energy
management of the enterprise. Automatic
regulation of excitation of synchronous machines,
control of voltage and reactive power modes.
Automatic regulation of frequency and active
power in power systems. Evaluation of the
efficiency of operations performed in the power
system and the development of rational decisions
for their organization, taking into account the
reliability of the technical devices used
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‘ TEXHUYECKUX YCTPOMCTB

Iocmpexeusummepi / [locmpexsusumot/ Postrequisites

DNEKTp PHEPTEeTUKANIBIK KYHeIepIiH
ABTOMATTaHJBIPYBI MEH PEJICTiK KOPFaybIHBIH
apHalbl CypaKTapsl

CnenuanbHble BOIPOCHI PEICHHOMN 3allUThI U
ABTOMATHU3AIMH 3JIEKTPOIHEPTETUUECKUX
CHCTEM

Special issues of relay protection and automation
of electrical power systems

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

Ho6parumosa C.B.

‘ Hoparumona C.B.

Ibragimova S.V.

15




Koy ounamukacel / Tepmoounamuka / Thermodynamics

OKy makcamut / Yueonan yenv / Purpose

KbuTysIbIK — TpoIeCTepAl  XKYy3ere  achbIpyIbIH
ipreni 3aHABUIBIKTapbl  Typajbl  OuTiMAEpiH,
JKaHAPTBUIATBIH SHEPrus Ke3JepiH NaijganaHy
apKbpUIBl  TEPMOJMHAMUKAJIBIK  TPOIECTePAl
TajaayablH TEPMOAMHAMUKAIIBIK QICTEPiH OLTy
JaFIbIAPBIH KATBIITACTRIPY

CdopmupoBaTh 3HaHUA O (yHIaMEHTAIbHBIX

3aKOHax OCYHICCTBJICHUA TCIIJIOBBIX
IIponeCCOB, HAaBBIKM TECPMOJUHAMUYCCKUX
METOJ0B aHajJInu3a TCPMOANHAMHUYCCKUX
IIponuecCoB IIpu HCIIOJIB30BaHHUH

BO300BHOSJICMBIX MICTOYHHKOB OHCPIrun

Formation of knowledge about the fundamental
laws of the implementation of thermal processes,
the skills of thermodynamic methods for analyzing
thermodynamic processes using renewable energy
sources

OKbimy

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJIymbLiap

— Joctypni emec sHeprusi TYpJEpiH OHIIpY
OolibIHIIIA KOH/JIBIPFbUIAPIbIH KYMBICBI
HeTi3/1eNreH (PU3UKAIBIK MPHHIUOTEPAL Oly;

— OHeprusiHel TYPICHIIPYIiH THUNTIK
DNEeKTPOTEXHOJIOTUSIIBIK MPOLIECTEPIH EHT13Y;

— OKOJIOTUSIIBIK Kayinci3aik J)KoHE
SKOJIOTHSUIBIK Ta3a dHEPrusi Ke3aepl *KeHIHJErl
ic-11apasiap/ibl €Hrisy;

IMocae ycmemHoro
o0yyaromuecsi OyayT
— 3Harb (U3MUECKHUE NPUHLIUIIBI, HA KOTOPBIX
OCHOBaHa paboTa yCTaHOBOK 110 BBIPAOOTKE He-
TpaJMIMOHHBIX BUJIOB SHEPTHU;
— Baenpsarts
IEKTPOTEXHOIOTUYECKHE
peoOpa3oBaHus SHEPTUH;

— BHenpars MeponpHsITUs 10 3KOJIOTMYECKOM
0€30IMaCHOCTH U HKOJIOTHYECKH YUCTBIE UCTOY-
HUKH SHEPTHH;

3aBeplIeHHs] Kypca

THUITIOBBIC
IPpONECChI

After successful
students will be
— Know the physical principles PO which the work
of installatiPOs for the development of nPO-
traditiPOal types of energy is based;

— To know and implement the model of electro-
technLOogical processes of energy cPOversiPO;

— Implement envirPOmental safety measures and
clean energy sources;

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

TexHuKambIK TEPMOIMHAMMKA Heri3zepi.
TepMoaMHAMHMKAHBIH HET13r1 TYCIHIKTEpl MEH
3aHgapbl. TepMOAMHAMHUKAHBIH €KIiHII 3aHBI.
Kapuo mwmkmi. KapHO [UMKIIHIH —THIMILIITI.
OKceprusi  ’)KOHE  DJHEprus.  ODKCEpPrUsHBIH
Typaepi. Hakrtel razmap MeH  OynapbiH
TepMoanHaMHKaNBIK Tmpouectepi. Cy OybIHBIH
KYHIH e3repTy MPOLIECTEPIHIH
tepmoanHamukacel. Cy OYbIHBIH KecTeJepi MeH
cei30asiapel. bBymMeH Herisri TepMoAMHAMUKAIIBIK
mpouectepaiy  cyperi P-V, T-§, H-S -

OCHOBBI  TEXHUYECKOM  TEPMOJAMHAMHUKH.
OCHOBHBIE HOHATHUA u 3aKOHBI
TEPMOAUHAMUKHU. Bropoii 3aKOH

tepmoauHamuku. [ukn Kapuo. KIIJ[ nwmkna
Kapno. Oxceprus u aneprus. Bunsl
skceprun. TepMoIMHAMUYECKHE IPOLECCHI
peaIbHBIX Ta30B M NapoB. TepMoauHamHKa
MIPOLIECCOB W3MEHEHUS COCTOSIHUSI BOJSHOTO
napa. TaOnuubl M AMarpaMmbl  BOASIHOTO
napa. Nzobpaxkenue OCHOBHBIX

TCPMOANMHAMHUYCCKUX MPOHCCCOB C MAapPOM Ha

Fundamentals of technical thermodynamics. Basic
concepts and laws of thermodynamics. The second
law of thermodynamics. Carnot cycle. efficiency of
the Carnot cycle. Exergy and anergy. Types of
exergy. Thermodynamic processes of real gases
and vapors. Thermodynamics of the processes of
changing the state of water vapor. Tables and
diagrams of water vapor. Image of the main
thermodynamic processes with steam on P-V, T-S,
H-S - diagrams. Fundamentals of heat engineering.
Steam generating installations. Steam generator
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auarpamMmanapa. Kbuty ~ TEeXHHMKACHIHBIH
Heriznepi. By mibIFapatelH KOHABIpFBUIAP. By
TeHEPATOPhl JKOHE OHBIH HETrI3rl AJIeMEHTTEpI.
XUMMSUTBIK  TEXHOJIOTHSIIAPAAFbl  TOHA3BITKBIII
KOHJBIPFBUTap. JKaHApThUIATBIH  DHEPTHSIMCH
CANIKbIHIATY KyHeci. JKbUly SHEprusicbl MeH
TOHA3BITKBII  KOHABIPFBUIAPBIHBIH  [HKJIJIEPIH
Tangay. by aJiekTp cTaHIMSIApBIHBIH TUKIIAPHI

P-V, T-S, H-S - nuarpammax. OcCHOBBI
TETJIOTEXHUKH. [Taporenepupyromue
ycraHoBkH. [laporenepatop u ero oCHOBHBIE
SIIEMEHTBHI. Xoso0reHepupyomune
YCTAaHOBKM B XHUMHYECKHX TEXHOJIOTHSX.
Cucrema XO0JIOJIOCHA0KEHUS
BO30OHOBJISIEMOM  JHEPreTUKH.  AHaIU3
[UKJIOB TEIUIOCHWJIOBBIX M XOJOAWJIBHBIX

YCTAaHOBOK. HI/IKJIBI MapOCHUJIOBLIX YCTAaHOBOK.

and its main elements. Refrigeration plants in
chemical
refrigeration system. Analysis of cycles of thermal
power and refrigeration plants. Cycles of steam
power plants.

technologies.  Renewable  energy

Hocmpexsusummepi / Ilocmpexeuszumet / Postrequisites

OHeprusiHbl paloHalAbl Maianany,
JlacTypiti emMec xKoHE )KaHFBIPMaJIbl SJHEPTreTHKA
KOHJIBIPFBUIAPBIH K00anay,
Onzipicre )KoHE TYPMBICTA )KaHFBIPMAJTBI
SHEprus Ke3JepiH naiganan

PanmonanbHOE HEProuCroNb30BaHUE,
[IpoexkTrpoBaHue yCTaHOBOK
HEeTPaJAULIMOHHON U BO30OHOBISIEMOI
SHEPIHUH,

Hcnonb3oBaHue BO30OHOBIIIEMBIX
VMCTOYHUKOB SHEPIHH B ITPOU3BOJICTBE U OBITY

Rational energy use,
Designing systems of Alternative and Renewable
Energy,
The use of renewable energy sources in the
production and life

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

Camna B.1O.

Cama B.1O.

Sapa V.Yu.
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Inekmpmer Hcadovlkmayowvtyy meopusanwik Hezizoepi / Teopemuueckue ocnoswnl Inekmpocnaovycenusn / Theoretical basics of electricity

OKy makcamut / Yueonan yenw / Purpose

DJIeKTpPMEH a0 IBIKTaYTbIH TEOPHSIIBIK
HETi3/1epi,  OHEPKACINTIK  KOCIMOPBIHIAPIBI
AJMIEKTPMEH KaOJbIKTAy KYHEICPIH KYPY/IbIH
TEOpUSACHI ~ MEH  MNpUHIMOTEpi  OOMBIHIIA
OLTiMIepiH, 3JIEKTPMEH KaOIBIKTaY IbIH
paIoHaIbl CYJI0ATaphiH KYpY JKOHE OJIap/IbIH
YKYMBIC 1CTeY JIaFIbUIAPbIH KAJIBIITACTHIPY

CcdopmupoBaTh 3HaHMSI 1O TEOPETHUYECKHM
OCHOBaM  JJIEKTPOCHA0XKEHMsI, TEOpUU U
HNPUHIUIAX HIOCTPOCHMUS cucTeM
BHGKTpOCHaG)I(eHI/I}I IMPOMBIIIJICHHBIX
NPEeNNpUATHH, HAaBBIKM IO  CO3/IaHUIO
palluOHAJIBHBIX CXEM 3H€KTpOCH3.6)KeHI/I$I n
UX JKCIUTyaTalluu

To form knowledge on the theoretical foundations
of power supply, the theory and principles of
building power supply systems for industrial
enterprises, skills in creating rational power supply
schemes and their operation

OKbimy

namuceci / Pezynomamot 0oyuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeiiH Ourim
aJIylmbLiap

— DnekTp TEXHOJIOTUSIIBIK KOHE
SHEPTeTUKAIBIK KOHIBIPFhIIAPIbI TaliJaaHy;
— OHEeprusiHbl TYPJICHAIPYIiH TUNTIK

3HCKTpOTeXHOHOFI/IHHHK npoueCTepiH CHI' i3y;

ITocne ycnmemHoro 3asepuieHHs Kypca
o0yuarmuecs OyayT

— OKCIUlyaTUpOBaTh
NEKTPOTEXHOJIOTUYECKUE U DHEPreTHUUECKUE
YCTaQHOBKH;

— Baenpats TUIIOBBIE
IEKTPOTEXHOJIOTNUECKUE IIPOLIECCHI
npeoOpa3oBaHus YHEPIUH;

After successful completion of the course,
students will be

— Competently operate ElectrotechnLOogy and
energy systems;

— To know and implement the model of electro-
technLOogical processes of energy cPOversiPO;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

WnxeHepik 3epTTeyAiH TEOpUsAChl MEH

Teopus 1 MpakTHKa UHKEHEPHOTO

Theory and practice of engineering research

PaKTHKACHI UCCIIEI0BAHUSI

Kypcmoiy kbickawma mazmynot / Kpamkoe codepicanue Kypca / Course summary
Kypctoig HETi3ri epexenepi. SES | OcHoBHbIE mOJOXKeHUS  Kypca. 3amaum | The main provisions of the course. Tasks
OHTAWJIAHBIPY Macernenepi, anektpMmer | ontummsaimn COC, Metoasl kinaccudeckoro | optimization of SES, Methods of classical analysis
XKaOIBIKTAY KyleepiHiH TeXHUKaIBIK | aHamu3a B TOO cucrteM anektpocHadxkenus. | in the feasibility study of power supply systems.

SKOHOMHUKAQIBIK HETI3IEMECIHIE KIIACCUKAIIBIK
Tangay onictepi. MyYMKIHIIKTED TEOPUSCHIHBIH

DneMeHThl  TEOpUH  BEpPOSITHOCTEH |
MaTeMaTH4ecKoil 00paboOTKH  pe3ylbTaToB

Elements of the theory of probability and
mathematical processing of results experiment

3JIEMEHTTEPI KOHE eHepkacinTik | akcriepuMenTa 3nementoB COC, Tlpuemuuku | elements SES, Receivers electricity for industrial
KOCIMOPBIHAAPAAFbI IIEKTP SHEPIUACHIH | AIIEKTPOIHEPTUU Ha NpoMBINUIEHHBIX | enterprises. Intrashop electrical networks. Internal
KaOBUIIAFbIIITAp, CoC AIIEMEHTTEPIHIH | IPEIIPUATHSIX. Buyrpunexossie | plant  power supply industrial  enterprises.
IKCIIEPUMEHTTIK HOTWIKENIEPIH MaTeMaTHKAIBIK | JJIeKTpu4eckue  cetd.  BayrpusaBoackoe | Definition substation locations. Choice of number
OHJICY. Intrashop JJIEKTP XKeJIIepi. | AIeKTpocHaAOKCHHE npoMmbIieHHbIX | and power of substation transformers. SES voltage
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OHEPKACINTIK  KOCIMOPBIHAAPABl  3aYBITIIIK | TPEANPUATHHA. Onpenenenue
JIEKTPMEH KaOIbIKTaY. Kocankel | MecTopacosiokeHust mojcTaHuuil. Boibop
CTaHLMSUIAPIbIH OpHAJIaCybIH aHBIKTAy. | YMCAa W  MOIIHOCTH  TpaHC(HOPMATOPOB
Kocankpl craHmmst TpaHchOpMaTOpJIapeIHBIH | MojacTaHiuid. Bbeidop Hanpsbkenuin COC.
canbl MeH KyarelH TaHnmay. COC kepneyin | Beibop CEYCHUI IIPOBOJTHUKOB o
TaH/aay. OKOHOMUKAJIBIK cebenTepre | JKOHOMHUUECKUM cooOpakeHusM. Bompocsl
OalIaHBICTBI ~OTKISTIII KHUMaJapblH TaHJAY. | KOMIICHCAIIMH PEAKTUBHOW MOLTHOCTH.

PeakTuBTI KyaTThl ©T€Y Mocelenepi.

selection. Section
economic reasons.
compensation.

selection conductors for
Issues of reactive power

Ilocmpexsusummepi / [locmpexsusumut / Postrequisites

DneKkTpMeH KaOabpIKTay CeHIMIILTIT )KoHe
JICKTP PHEPTHSICHIHBIH Calachl

HanexXHOCTB 37IeKTPOCHA0KEHHS U Ka4eCTBO
HJIEKTPUUYECKON IHEPTUU

Supply reliability

and quality of electric power

bazoapnama scemexuiici / Pykoeooumens npozpammeut / Pro

ramme manager

Cama B.1O.

Cama B.1O.

Sapa V.Yu.
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Aemomammanodvipolizan dackapy rycyuenepi / Aemomamusuposannvie cucmemsl ynpasienus / Automated control system

OKy makcamut / Yueonan yenw / Purpose

MarucTpaHTTapJplH OHIIPICTIK OOBEKTIIEP Il
OackapyablH 3aMaHayW aBTOMATTaHABIPBUIFaH
KYHeENIepiH jKacay, 3epTTey JKOHE IaiijajaHy,
OChI JKYHENepHAiH TEOpHsChl MEH Taxipubeci
OolipiHIIa OlmiM, OUTIK JKOHE JaFAbLIapbiH
KAJIBIIITACTBIPY

CdopmupoBaTh y MariucCTpaHTOB 3HAHHA,
YMEHHUS M HaBBIKOB B 00JAacTH pa3pabOTKH,
MCCIIEIOBAaHHS " 9KCIUTyaTaluH
COBPCMCHHBIX aBTOMATH3UPOBAHHLIX CHUCTCM
yIpaBieHUus OOBEKTaMH MPOMBIILICHHOCTH,
TCOPHHU U MMPAKTHUKU STUX CUCTCM

To form undergraduates’ knowledge, skills and
abilities in the development, research and operation
of modern automated control systems for industrial
facilities, the theory and practice of these systems

OKbimy

Homuceci / Pesynomamot 00yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJIymbLiap

— OnekTpMeH XKaOIIBIKTAY Kyitenepi
kocimopbiHAapbiielH ~—~ ABXK  Tanmay  oxoHe
CHHTE3/ICy, CEHIMAUTK, aKayjiapra Te3IMIUTIK
napaMeTpsIepiH aHbIKTAy

Ilocsie ycnmemHOro 3aBeplleHHMsi Kypca
o0yyaromuecsi OyayT
AHamm3upoBath W cuHTesupoBath  ACY
MPEINPUATHA ~ CUCTEM  DJICKTPOCHAOKEHMS,
OIPEIETISThH napameTpsl HaJISKHOCTH,
OTKa30yCTOWYMBOCTH

After successful completion of the course,
students will be

— Analyze and synthesize ACS of enterprises of
power supply systems, determine the parameters of
reliability, fault tLOerance

Ilpepexsusummepi / Ilpepexsuzumot / Prerequisites

3HeKTp enmeMz[epi, MCTPOJIOTHS JKIHE JJICKTP
OHCPTUACBIHBIH METPOJIOTUAJIBIK IIBIFbIHAAPbI

DJEKTPUUECKNE U3MEPEHUSI, METPOJIOTHS U
METPOJIOTMYECKHE MTOTEPH IIEKTPUUECKON
SHEPrUuu

Electrical measurements, metrology and
metrological loss of electric power

Kypcmuoiy kbickawa mazmynnt / Kpamkoe codepircanue Kypca / Course summary

ACS, ACS, ASNI apaceraarel OaitJlaHbIC KOHE
alfbIpMaIIbUIBIK. ABTOMaTTaH/IBIPbUIFaH
Oackapy kyieci Typanbel TyciHik. Ilponecti
Oackapy Kylieci HIeTIETIH aHBIKTaMa,
MiHAeTTep, Herisri ¢yHkuusuiap. [Ipormecti
Oackapy KYHeCiHIH alpbIKIIa epeKIIeTiKTepi.
[Ipouecti Oackapy KyHeciHIH KYpPbUIBIMJBIK
cbi30anapsl. JKyiie OppIHAAWTHIH QYyHKIHSIAPIbI
aBTOMATTAHBIPY JCHIeHIHE COWKEC TPOIeCTI
Oackapy KYHeCiHIH KIIACCU(PUKAIIUSCHI.
ABTOMATTaHJBIPY OOBEKTICI PETIHAE FHUIBIMU
3epTTeyJiepre cunarrama. 3eprrey o0beKTiIepiH

Cea3p u paznmuune mexay ACVYII, ACYTII,
ACHHU. Tlonsatue  aBTOMaTU3MPOBAHHOU
cucteMsl ynpasieHus. Onpenenenue, 3a1auu,
ocHoBHble (yHKIMM, pemaemble ACYTIL.
Otnuuutensupie  ocobenHoctu  ACYTIL
CrpykTypHBIE CXEMBI ACVYTIL
Knaccupukauus ACYTII 1no  ypoBHIO
aBTOMATHU3allMM  BBIIIOJIHAEMBIX  CHCTEMOMU
byHKIMA. XapakTepucTruka HAy4HBIX
HCCIIeIOBaHUM Kak O0bEeKTa aBTOMAaTH3allMU.
Knaccudukanms 00beKTOB MCCIEIOBAHUMA 110

KOJIMYCCTBCHHBIM )4 Ka4CCTBCHHBIM

Communication and difference between automated
control systems, process control systems, ASNI.
The concept of an automated control system.
Definition, tasks, main functions solved by process
control systems. Distinctive features of the process
control system. Structural diagrams of process
control systems. Classification of process control
systems according to the level of automation of the
functions performed by the system. Characteristics
of scientific research as an object of automation.
Classification of research objects according to
guantitative and qualitative indicators. The main
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CaHJIBIK JKOHE carlajblK KOpCeTKimTep OOWbIHIIA
KIKTey. TEeXHOJOTHUSIIBIK KYpalJapIblH HETI3Ti
TONTAphl TPOIECTI Oackapy KYHWeCiH KoHe
ACHU-mi €HT13y YIIiH KOJITAHBLIABI.
ABTOMaTTaHIBIPBUIFAH  KYHenepaeri Ka
KYPbUIFbLIAPHI. ABX-narb1 TePMUHAJIIBI
’KaOJIBIK.

IIOKA3aTeIIsIM. OcHoBHbIE TPYIIIbI
TEXHUYECKUX CPEJICTB, HCIOJb3yeMble s
peaninzauuu ACYTII u ACHU. VYcrpoiictBa
amMsATH B aBTOMAaTHU3MPOBAHHBIX CHCTEMaXx.
TepmunanbHoe o6opynoBanue B ACY.

groups of technical means used for the
implementation of process control systems and
ASNI. Memory devices in automated systems.
Terminal equipment in ACS.

Hocmpexsusummepi / Ilocmpexeuszumet / Postrequisites

DNEKTP SHEPreTUsIIbIK KYHEHIH TYPAKTbUIBIFbI

YCcTONUMBOCTD QJICKTPOSHEPICTUICCKUX
CHUCTCEM

Stability of Electric Power Systems

bazoapnama scemexuiici / Pykosooumens npozpammut / Prog

ramme manager

Camna B.1O.

Cama B.1O.

Sapa V.Yu.
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IHepeuanvl payuonandvl naidanany/ Payuonanvnoe snepzoucnonvzosanue / Rational energy use

Oxy maxcamul / Yueonas yenw / Purpose

MaructpaHtrapablH ~ ASCTYpil €Mec  JKoHe
KAHAPTBUIATBIH HSHEPIUs KO3JepiH Maiijaiana

ChopmupoBaTh y MAarucTpaHTOB 3HaHWS,
YMEHHUS U HABBIKU O IHEProCOEPEKEHUI0 U

To form the knowledge, skills and abilities of
undergraduates on energy saving and rational

OTBIPBHIII, OTBHIH-PHEPIreTHKA KelIeHIH/E | palMOHAILHOMY JHEProMCIIONb30BaHuI0 B | energy use in the fuel and energy complex using
SHEPTUSHBI YHEMJICY JKOHE SHEPTUsHBI YTHIMJIbI | TOIUIMBHO-DHEPIeTHYECKOM  KoMIuiekce ¢ | hon-traditional and renewable energy sources.
naiiganany OoifpiHIIa OumiM, OUTIK  JKOHE | UCIIOJIb30BAHUEM HETPaJUIIMOHHBIX u
JaFIbIIIAPbIH KAJIBIITACTHIPY. BO300HOBJISIEMbBIX HCTOYHHKOB SHEPTUU

Okvimy namuiceci / Pezynomamut 00yuenun / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be

—  DKOJIOTUSUTBIK, KaYIICI3/IK jKOHE SKOJIOTHSIIBIK
Taza PHEPrus Ke3Aepl >KOHIHIET ic-Iapayiapibl
SHTI3y

— BHenpsaTte MeponpHATHS 10 SKOJIOTUYECKON
0€30I1aCHOCTH U IKOJIOTHYECKH YUCThIE UCTOY-
HUKU SHEPrUH

— Implement envirPOmental safety measures and
clean energy sources

Ilpepexsuzummepi / Illpepexeusumuot / Prerequisites

OHepreTUKaHbIH I'€03KOJOTHSITBIK aCIIeKTiIep,
JKbL1y TMHaMHKaChI

I'eodKoI0OrMUecKre aCeKThl SHEPIeTUKH,
TepmonHaMuKa

Geological aspects of energy,
Thermodynamics

Kypcmuviy kbickawa mazmynnt / Kpamkoe codepicanue Kypca / Course summary

DHEpPrusiHpl  YTHIMJIBI TaigaNaHyAblH Heri3ri
Karuganapsl JKblTy »KoHE 3JEKTp SHEpPrUsChIH
IyAbIH JOCTYpPJl dAicTepl. DHEpPrus YHeMuaey
TexHoyorusmapsl.  Jloctypai  emec  JKoHe
YKaHAPTBUIATBIH YHEPTHUS KO3JIEPi KOHE OJIap/IbIH
Kazakcran Pecny6iukaceinga JTAaMYBI.
DHepreTuKagarbl ONOIOTHSUTBIK TEXHOJIOTHSIIAP.
ExXiHII peTTiK SHEPreTUKAJBIK pecypcTap KoHe
ONIapJIbIH  KIKTeIyl. OHeprus YHEeMJIEYJiH
HOPMATHUBTIK aCHEKTiIEpi.

OcHoBHbIE HPUHLIMTIBI

palMOHaIbHOIO
UCTOJIb30BAHUS 3HEPruM TpaguIMOHHbIE CHOCOOBI
MOJIyYEHUsI TEIJIOBOM M DJIEKTPUYECKOW JHEPIHH.

Basic principles of rational use of energy
Traditional methods of obtaining heat and
electricity. Energy Saving Technologies.

DHeprocoeperaronme texHosoruu. | Non-traditional and  renewable energy
Herpanunuonnsie U Bo300HOBIsIeMble MCTOUHHUKH | sources and their development in the
sHeprum u ux passurue B PecnmyOnmke Kaszaxcran. | Republic  of  Kazakhstan.  Biological
buonornyeckue  TexHomoruu B dHepreruke. | technologies  in power  engineering.
Bropuunblie sHepropecypcehl u ux kiaccugukaius. | Secondary energy resources and their
HopmaTiBHO-ITpaBOBbIC acriektsl | classification. Normative-legal aspects of

9HEprocOepeKEHUsI.

energy saving.

bazoaprama rcemexwici / Pykosooumenw npozpammeut / Pro

ramme manager

Komxkua U.B.

Komxkuna 1.B.

Koshkin I.V.
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Inexkmpmen xHcadoviKmay cenimoinizi sncane rnekmp IHepzusacwvinviy canacol / Haoescnocmos r1ekmpocuadicenus u Kauecmeo 3,1eKmpuieckoil
anepeuu / Supply reliability and quality of electric power

OKy makcamut / Yueonan yenv / Purpose

DneKTpMeH KaOabIKTay KyHenepinin
CEHIMIUTITIHIH TCOPHUSIIBIK >KOHE MPAKTHKAIBIK
MOCEJICTIEPIH TYCIHY YIIH KaXKETTi TEOPHUSIIBIK
YKOHE TPAKTUKAIIBIK OLTIMII MarucTpaHT ©3iHIH

Cdopmuposath HE0OXO0IUMBIC
TCOPETHUYCCKUE M TPAKTHYCCKHE 3HAHUS IS
MOHUMAHHS TEOPETUUYCCKUX M MPAKTHUYCCKUX

To form the necessary theoretical and practical
knowledge to understand the theoretical and
practical issues of the reliability of power supply

BOIIPOCOB HAJIEXKHOCTH cucreM | Systems so that the undergraduate can creatively
MIPAKTUKAJIBIK WHKCHEPITIK KbI3METIH/IE | BJICKTpoCcHaOkeHust it toro,  uroOsl | apply them in their practical engineering activities.
IIBIFAPMAIIBUIBIKIICH KOJIJaHa aJIaThIHAAW €Till | MATUCTPAaHT MOT MX TBOPYECKH NMPUMCHUTH B
KaJIBIIITACTBIPY. cBOEH IIPAaKTHUYECKON WHKCHEPHOU

JeSITeIIbHOCTH
Okvimy Hamuosiceci / Pezynomamut 00yuenusn / Learning outcomes

Kypersl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— DIeKTpMeH XKaOIbIKTAY Kyiienepi | — AnammsupoBath W  cuHTe3upoBath ACY | — Analyze and synthesize ACS of enterprises of
KocimopeiHaapeiiblH -~ ABXK  Tammay  okoHe | mpeanpusiTHiE  cHCTeM  3JeKTpocHaOxeHwus, | power supply systems, determine the parameters of
CHHTE3/IeY, CCHIMIUIIK, akayjapra TO3IMIUIK | ONpeaesiTh napaMeTpsbl nagexnocrw, | reliability, fault tLOerance;
napaMeTpIIepiH aHbIKTAY; OTKa30yCTOWYHUBOCTH; — Competently operate ElectrotechnLOogy and
— DIIEeKTp TEXHOJIOTHSUTBIK KOHE
SHEPIeTUKAIBIK KOH/IBIPFhLIAP/IbI Al JaIaHy;
— DHeprus  JKYHeJepiHIH  aBTOMAaTHKACHIH
nanaanaHa Olmy, oSHeprus KyienepiHiH
OCNTIJICHTeH  peXUMIEPIH  MaTEeMaTHUKAJIBIK

cunarray ¢popmanapbl OOHBIHIIA;

— OKCIUTyaTHpOBATh AJIEKTPOTEXHOIOTUYECKHE
U DHEPIeTUYECKUE YCTAHOBKH;

- 3KCHJ’IyaTI/IpOBaTB ABTOMATHKY
OHCPIrOCUCTEM, (I)OpMLI MaTeMaTHu4cCKOro
OITMCaHHusA YCTaHOBUBHINXCA PEKUMOB
OHECProCUCTEM

energy systems;

— Know and be able to operate automatiPO of power
systems, forms of mathematical descriptiPO of the
established modes of power systems;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

DIIEKTPMEH Ka0ABIKTAYIBIH TEOPHUSITBIK

TeopeTrueckne OCHOBBI 3JIEKTPOCHA0XKEHUS

Theoretical basics of electricity

Heri3zepi
Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary
CeniMaimik TEOPHUSCHIHBIH Heriznepi. | OcHoBbl Teopum HanexxHoctu. OcHoBHble | Fundamentals of the theory of reliability. Basic
CeHIMIITIKTIH  HEri3ri  TYCIHIKTepi  MEH | IOHSATHS W XapaKTepUCTUKU HaJeKHOCTH. | concepts and characteristics of reliability. Methods
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curnarTaMasapsbl. CeHIMOUTIKTI aHBIKTAY
omicTepi. DIEKTp IHEPTreTUKAIBIK KYHeIepiHiH
CEHIMIUTIK MoceJeNepi >KOHEe OJapAbl IMIemry.

DneKTp SHEPTETUKAIIBIK KyHenepinig
CEHIMJIUTITT MOceJeNepiH KaIIMbl TYKBIPBIMAAY
KOHE oJapabl Ienry CTpaTETHUSICHI.

DHEPreTUKAIBIK KYHEHIH KYPBUIBIMBI )KOHE OHBI
Mozenbaey. CeHIMIUTIKTI jkobanayra apHajaFaH
TanceIpManap. OIJEKTp TapaTry IKeIUIepiHiH
ceHiMaiiri, 99C-TiH MarucTpaii )oHe OJlapabl
memry Mocenenepi. OnepanusuiblK  CeHIMIUTIK
MOcCeJIeIepi XKOHE OJIapIbl ISy

Mertoapl onpeneneHuss HaJeKHOCTH. 3ajadu
HAJIS)KHOCTH DJICKTPOIHEPTETUIECKUX CHCTEM
u ux pemenue. OOmas MOCTaHOBKA
npo0eMbl HaJIe)KHOCTH
AJIEKTPOIHEPTETUUECKUX CUCTEM M CTPaTEeTus
ux pemreHust. CTpyKTypa SHEPrOCHCTEMBI U €€

MO/JICIIMPOBAHHE. [IpoekTHBIC 3a/1aun
HAJICKHOCTH. [TpoekTHBIE 3aJaun
HA/IKHOCTH pactpeneuTeIbHBIX
EKTPUUECKUX CETEH, CUCTeMOOOpa3yroIei
4acTH 29C u ux perieHue.

OKCIUTyaTallMOHHBIE 3a/laud HAJAEKHOCTH U
UX pelICHHUE.

for determining reliability. Problems of reliability
of electric power systems and their solution.
General formulation of the problem of reliability of
electric power systems and strategy for their
solution. The structure of the power system and its
modeling. Design problems of reliability. Design
tasks of the reliability of distribution electrical
networks, the system-forming part of the EPS and
their solution. Operational problems of reliability

and their solution.

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

Cama B.1O.

‘ Cana B.IO.

Sapa V.Yu.
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Jacmypni emec scane Hcan2plpmanvl IHepeemuKa KOHObIpulaapvit syncooanay / Illpoekmuposanue ycmanoeok HempaouyuoOHHOU u
60300n0615emou Inepeuu / Designing systems of Alternative and Renewable Energy

Oxy maxcamul / Yueonas yenw / Purpose

JacTypiti emec >koHe >xaHapThutaThiH dHeprus | ChopmupoBath y Maructpanta 0Oasosbie | TO form the basic principles of designing non-
KO3JepiH TaOWFH koHE (DU3HMKAJIBIK IPOLECTEP | MPHHIIUIIBI npoekTupoBanus | traditional and renewable energy sources as a
Kyiieci  periHme ~— koOajaylIblH — HETI3Ti | HETPaIWIMOHHBIX W Bo3oOHOBisieMbIX | System of natural and physical processes for the
PHUHIUITEPIH KaJIBIITACTBIPY, olapIblH | HCTOYHHKOB ~ JHEPrud  Kak  cucreMsl | undergraduate, studying the application of their
MYMKIHAIKTEpPiH  XalblK  [IApYyallbUIBIFBIH | IPUPOAHBIX M (U3WUECKMX Tpoleccos, | capabilities in power supply systems of the
JIIEKTPMEH KaOIbIKTAY KyHenepinae | u3ydeHHue MPUMEHEHUs MX BO3MOXHOCTEH B | hational economy

KOJIIAHY/IbI 3ep/Ieiiey CHCTEMax JIICTKPOCHAOXKEHHsST  HapOIHOTO

X0351CTBA
Okbimy namudiceci / Pezynomamot ooyuenusn / Learning outcomes

Kypersr  corTi
aJIylmbLiap

— OJEKTp TEXHOJOTUSUIIBIK JKOHE DHEPIEeTHKAJIBIK
KOH/JIBIPFBLIAP/IbI Maii1aaHy;

agKTaraHHAaH Kelin Oliim

IMocse ycmemHoro
o0yuarmuecs OyayT
— OKCIUlyaTUpOBaTh
ANEKTPOTEXHOJIOTUYECKUE U IHEPreTHUECKUE

3aBeplIeHUs] Kypca

After successful
students will be
— Competently operate ElectrotechnLOogy and
energy systems;

completion of the course,

— OHeprus ~ OKYHENepiHiH  aBTOMATUKAChIH | YCTAHOBKH; — Know and be able to operate automatiPO of power
naiijanana OuTy, »0SHeprusi O KyHenepiHiH | — DKCIUIyaTHpPOBaTh aBToMatuky | systems, forms of mathematical descriptiPO of the
OeNTiJIGHreH  peXUMJEpIH  MaTeMaTHKaIbIK | sHeprocucteMm, (opmbl  maremaruyeckoro | established modes of power systems
cunarTay opmaiapbl O0oMbIHIIA ONHCaHMWsI ~ YCTAHOBHMBILUXCS  PEKUMOB

HHEPTOCHCTEM

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

>KBIJ'Iy JUHaAMHUKaChl

‘ TepmoanHaMuKa

| Thermodynamics

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepycanue kypca / Course summary

Kemimik  >koHe  TapaThUIFaH  TeHepalusra
apHaJFaH SHeprus oOBEKTUIEpIH KYpy Ke3iHIe
’KaHAPTHUIATHIH SHEPTHUSHBI TYpJICHAIPY,
KeleHAl TMaianaHy KoHe  KHHAKTayIblH
TEeXHUKAJIBIK JKOHE TEXHOJIOTHSJIBIK HEri3/epiH
a3ipiey omicTepi. Kaszipri 3aMaHFbI
OarapramManblK-TeXHUKAJIBIK Kypasiiap/isl
naijagaHa OTBIPBIN, >KAHAPTHUIATHIH SHEPIus

Metoasl 10 pa3paboOTKEe TEXHHUYECKUX W
TEXHOJIOTMYECKUX OCHOB TMpeoOpa3zoBaHuS,
KOMILJIEKCHOTO WCII0Ib30BAHUS u
AKKyMYJIMPOBaHUsI BO30OHOBJISIEMOI YHEPTUU
MIPH CO3/IaHUU SHEPTETUUYECKUX OOBEKTOB IS
CETeBOM W paCHpEelesCeHHOW TeHEpalru.
Meroasl pacyeToB MIPOEKTUPOBAHHUE

MeXaHWYeCKOH, TUIPaBINYECKOM,

Methods for the development of technical and
technological foundations for the transformation,
integrated use and accumulation of renewable
energy in the creation of energy facilities for grid
and distributed generation. Calculation methods
design of the mechanical, hydraulic, construction
and electric power parts of objects based on

renewable energy sources using modern software
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Ke3JepiHe HeTi3/eNTeH
MEXaHUKAIBIK, TUAPABIUKAJIBIK, KYPBUIBIC KOHE | YaCTH OOBEKTOB Ha OCHOBE BO30OHOBIISIEMBIX
ANEKTP PHEPTETHKAIBIK OOTIKTEPiH )K00anay/IblH | HCTOYHUKOB JSHEPTrUU C HUCIOJIb30BaHUEM

ecenTey oicTepi

OOBEKTUIEP/IIH | CTPOUTEIBHOM ¥ AJIEKTPOIHEPreTUUECKOM

COBPEMEHHBIX MPOrPAMMHBIX M allapaTHBIX
CpEJICTB

and hardware

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

Cama B.1O.

‘ Cana B.IO.

Sapa V.Yu.
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Inexkmp Inepecemuranviy Kazipzi macenenepi/ Coepemennvie npoovemot Inepecemuru / Modern problems of electric power

OKy makcamut / Yueonan yenw / Purpose

MaructpaHTTap apachIH/Ia IIEKTP
SHEPreTHKACBIHBIH HAKTHI MOCEIIeNepi, OMapablH
XaJIBIK ~ CaHBIHBIH  ©OCYIMEH, OHEPKOCIITIH
JaMybIMEH  JKOHE  KOpIIaraH OpTaHBIH
KarjgaiibiMeH OaillaHbIChl  Typajibl  TYCIHIK
KAJIBIIITACTBIPY

CdopmupoBaTh y MarucTpaHTOB IOHUMAaHHE

0 cnenuduyeckux npobiemMax
JNIEKTPOIHEPTETHKH, CBA3M HX C POCTOM
HapOJOHACENIEHHUS, pa3BUTHEM
MPOMBIIUICHHOCTH u COCTOSIHUEM

OKPYKaIOIIEH Cpeibl

To form an understanding among undergraduates
about the specific problems of the electric power
industry, their connection with population growth,
industrial development and the state of the
environment

OKbimy

Homuceci / Pesynomamut o0yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajnymbLiIap

— JlocTypmi emec oSHeprusi TYpIEpiH OHIIpY

OOlibIHIIA KOHJIBIPFBbUIAPIBIH YKYMBICBI
HETI3/IereH (PM3UKAIIBIK IPUHITATITEP Il OLTY;
— DOHeprusiHbl TYPICHAIPYIIH THIITIK

DNeKTPOTEXHOJOTUSIIBIK MPOLIECTEPIH EHTI3Y;

ITocne ycnemHoro 3aBepuieHHsi Kypca
o0yyaromuecsi OyayT

— 3Harp (U3HYECKUE NPUHIMIIBI, HA KOTOPBIX
OCHOBaHa paboTa yCTaHOBOK 110 BBIPAOOTKE He-
TPaJAULMOHHBIX BUJIOB SHEPTUH;

— Bueapsars TUIIOBBIC
IEKTPOTEXHOIOTUYECKHE IIPOLIECCHI
peoOpa3oBaHus SHEPTUH;

After successful completion of the course,
students will be

— Know the physical principles PO which the work
of installatiPOs for the development of nPO-
traditiPOal types of energy is based;

— To know and implement the model of electro-
technLOogical processes of energy cPOversiPO

Ilpepexsuzummepi / Illpepexeusumuot / Prerequisites

WHxeHepIIik 3epTTey/IiH TeOpHsICH MEH
MIPaKTUKACHI

TCOPI/IH " IpaKTUKa NHXKXCHCPHOT'O
HNCCICIOBAaHUS

Theory and practice of engineering research

Kypcmuoiy kbickawa mazmynst / Kpamkoe codepircanue Kypca / Course summary

3amMaHayd OJIGKTP OJHEPreTUKACHIH JIAMBITY
mapTTapbl. DIEKTp DHEPreTUKACHIH JIaMBITY
Ke3eHjaepl MEH  cTpaTerusicel.  OHaipymI
KyaTTapJpl  JaMBITyJBIH  Mocelenepi  MeH
OoJamarpl. DJIEKTP SHEPTUSACHIH TapaTyFa KoHE
TYTBIHYyFa apHAlFaH »dJEKTP KOHJBIPFbUIAPHIH
JTAMBITYJIBIH ~ Mocelelnepl MeH  OoJaliarsbl.
DJEeKTp PHEPTreTUKACHIHAAFbl SHEPTUS YHEMJIEY
JKOHE SHEPTHS THIMILTIT] Maceenepi.
banamanbl  JkoHE  JKaHAPTBUIATBIH  DHEPTUs
ke3aepi. Tapudrep. ODIeKTp HdHEPreTUKachl

Ycenosus pa3BuUTHUSA COBPEMEHHOM
JIEKTPOIHEPreTUKU. OTambl M CTpaTerus
pa3BUTUS AJIEKTpo3HepreTuku. Ilpobiemsl u
NEPCIEKTUBBl  Pa3BUTUS  T'€HEPUPYIOLINX
MorqHocTe. [IpoGiemMbl W MEPCHEKTHBBI
pa3BUTHA DJIEKTPOYCTAHOBOK DPACIPEAEICHUS
u notpebieHus anekTposHepruu. IIpodremsr
sHeprocoepexeHns u 3HeprodhHeKTuBHOCTH
B DJIEKTPOdHEPreTHUKe. AJbTEpHATUBHbBIE U
BO30OHOBIISIEMbIE ~ HMCTOYHUKH  JHEPIHM.

Tapudwr. IIpobaembl  >ddexTuBHOCTH U

Conditions for the development of modern power
industry. Stages and strategy development of the
electric power industry. Problems and prospects for
the development of generating capacities. Problems
and development prospects electrical distribution
installations and electricity consumption. Problems
energy saving and energy efficiency in power
industry.  Alternative and renewable energy
sources. Tariffs. Efficiency and Reliability Issues
functioning of the electric power industry. Energy
Efficiency Challenges electric power facilities.
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KYMBICBIHBIH ~ THIMIUTINT  MEH  CEHIMILIITI
Maceenepi. DeKTp HEPreTHKACHI
O00BEKTIIePiHIH SHEPTUst TUIMILTITIH
KaMTaMachl3 €Ty  Macenenepi.  MaivHa
Kacaydarsl JEKTP JHEPTeTUKACHI

00BEKTIIEpiHIH CEHIMAUIIT Maceenepi

HA/IKHOCTH (YHKIMOHUPOBAHUS
AIIEKTPOIHEPTETHKH. [IpoGiiembl
obecrieyeHus SHEProdPPeKTUBHOCTH

00BEKTOB  dNeKTpodHepreTuku. IIpobremsr
HA/IEKHOCTH OOBEKTOB JIEKTPOIHEPTETHKH B
MaIIMHOCTPOSHUH

Problems reliability of electric power facilities in
mechanical engineering

bazoapnama scemexuiici / Pykoeooumens npozpammeut / Pro

ramme manager

Komkun U.B.

Komkun U.B.

Koshkin L.V.
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Ayoin wmapyauipliiviebl MeH Kyc uiapyauivblibleblHOA HCAHapmullamyli IHepeusa Ko30epin naioanany/ Ucnonvzoeanue 60300H0615eMbIX
UCMOYHUKOB IHEP2UU 8 CebCKOM Xo3aiicmee u nmuyesoocmee / Use of renewable energy sources in agriculture and poultry farming

Oxy maxcamul / Yueonas yenw / Purpose

MaructpaHTTapAblH ~ aybUl  IIAPYallbUIBIFBI
TYTBIHYIIBUIAPBIH JKOHE YKaHAPTHUIATHIH
Ke3Jep/l MalJalaHaThiH KYC M[apyaribUIbIFbI
OOBEKTIJIepIH JHEPrHsIMEH KaMTaMachl3 €Ty
Moceenepi OoiipiHIIa  OlmimMaepi  MeH

JIa¥ IbUTAPbIH, OOJIBICTBIH KYC
apyambUIbIFBIHAA  KAHAPTHUIATBIH — DHEPTHUs
Ke3JepiHe HET13elIreq TEXHOJIOTUSIJIBIK

MPOLIECTEP/II  DIEKTPJICHIIPY JKOHE IKBUIBITY
naraeiapbiH - KanemTacteipy. [lon  UniCEN
KO00aCBIH Ky3ere achlpy MICHOEPIHIE d31pICHII
- «Ka3zakcranga Kyc mapyalibUIbIFbIHA dcep

CdhopmupoBanth y maructpantoB 3Hanus u | To form the knowledge and skills of
HaBBIKM B BOIpocax »dHeprocHaOikenus | undergraduates in matters of energy supply to
CEIbCKOXO3SMCTBEHHBI3X  moTpebureneid u | agricultural consumers and poultry farming
00BEKTOB MTHUIICBOACTBA ¢ Hcmonb3oBanueMm | facilities using renewable sources, skills in
BO300HOBIIsIEMBIX HCTO4YHHMKOB, ymeHuid B | electrification and heating of technological
aNIeKTpUpHUKALUN u rertodukanuy | processes based on renewable energy sources in
TEXHOJIOTHYECKHUX IporeccoB Ha ocHoBe BMD | the poultry industry of the region. The discipline
B mruueBoacTBe peruona. Jucumrmimua | was developed as part of the implementation of the
paspaboraHa B pamkax peanuszanuu npoekra | UNICEN project - "Improvement of Master's
UniCEN - «Improvement of Master's Degree | Degree Programs in Kazakhstan Through the Use
Programs in Kazakhstan Through the Use of | of Renewable Energy Technologies that Affect
Renewable Energy Technologies that Affect | Poultry Production”.

eTeTIH KaHAPTHUIATBIH sueprus | Poultry Productiony.
TEXHOJIOTUSIIAPBIH naiianany apKbLITBI
MarucTpaTypa OaraapiaManapbliH KETULTIPY».
Okvimy namuaiceci / Pezynomamot ooyuenus / Learning outcomes
Kypcrsl catTi asikraranHan keiiin Oimim | [Tocsie ycmemHoro 3aBepmienmsi Kypcea | After successful completion of the course,
aJyumbLiap od0yuarommecsi OyayT students will be
— JlocTypni emec sHeprusi TypiepiH eHAipy | — 3Harth  ¢usudeckue npuHnunbel, Ha |— Know the physical principles PO which the

OolibIHIIIA KOH/IBIPFbUIAP/IbIH KYMBICBI
Heri3zenred pU3uKaIblK MPUHIUITEPAL OLTY;
— DnekTp TEXHOJOTHUSITBIK JKOHE
SHEPreTUKAIBIK KOHIBIPFhIIApIbI Malijanany;
— DHeprusiHbl TYPJICHAIPYIiH TUTTIK
DNEeKTPOTEXHOIOTHSIIBIK MPOLECTEPIH EHT13Y;
—  DKONOTHSIIBIK Kayirnci3mik JKOHE

SKOJIOTHMSUIBIK Ta3a SHEPrusi Keslepl >KeHIHAer!
ic-1apanap/ipl €Hrisy;

KOTOpBIX OCHOBaHa pabora ycranoBok 1o | WOrk of installatiPOs for the development of nPO-
BBIPaOOTKE HETPATUITMOHHBIX BUIOB Hepruy; | traditiPOal types of energy is based;

— DKCIUTyaTHpOBaTh — Competently operate ElectrotechnLOogy and
JJIEKTPOTEXHOJIOTUYECKUE U JHEPrETUUECKUE | Energy systems;

YCTaHOBKH; — To know and implement the model of electro-
— Bueapsars tunoBbie | technLOogical processes of energy cPOversiPO;
SJICKTPOTECXHOJIOTHYCCKHUC nporeccel | — Implement envirPOmental safety measures and
npeoOpa3oBaHus YHEPTUH; clean energy sources;

— Bmaeapsars MEpONPHUATHS o

9KOJIOTHYECKOMN 0e301acCHOCTH u
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‘ OKOJIOTMYCCKH YHUCTBIC UCTOU-HUKHU SHCPI'UH, ‘

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepacanue kypca/ Course summary

Kazakcranmarsl ~ KoHE  JIyHHE  KY3iHZETi
’KaHAPTBUIATBIH SHEPTHs KO3/AEPiHIH Macenemnepi
MeH Oomammarbl. Kaszakcranngarsl jkoHE IyHHE
KY31HIeT1 el SHEPIUSICHI HapBbIFbI.
Kazakcranmars KOHE anmemperi KYH
SHEPTUSACHIHBIH HapbIFbl. Ka3zaKkcTaHIarbl kKoHE
JTYHHE KY31HIer1 ouoras HapPBIFBI.
I'maposnepreTrka. Kazakcrangarel skoHe JTyHHE
KY3IH/Erl MIaFbIH THAPOIHEPTETHKA HapBIFbIL.

Kazakcranga YKaHAPTHUIATHIH SHEPTUSHBI
JAMBITYIbIH KYKBIKTBIK JKoHE
WHCTUTYIIUOHAIIIBIK mapTTapsl. Kyn

SHEPIUSACHIH aybUl MIAPYyallblIbIFBIHAA XKOHE KYC
HIapyambUIbIFBIHIA napajnaHy. Ken
SHEPIUSACHIH aybUl MIApyalIblIbIFbIH/IA KOHE KYC
HIapyallbUIbIFbIHAA Naliganany. buomacca mMeH
KYC KaJJIbIKTapbIH/AaFbl SHEPTUSHBI Naijanany.
Kepain xputyblH naiganany. JKanapTbuiaThlH
SHEprus Ke3JiepiHe HeT13/e]TreH KYC
[IapyallbUIBIFBIH SHEPTHSIMEH KaMTaMachl3 €Ty
XKyHenepiH xobanay Herizaepi.

[IpoGneMbl U MepCeKTUBBI BO30OHOBISIEMBIX
HCTOYHMKOB dHepruu B Kazaxcrane m mupe.
PeiHok BerposHepreruku B Kazaxcrane u
Mupe. PBIHOK CONHEYHOH DHEPreTUKU B
Kazaxcrane u wmwupe. PpiHOK Ouoraza B
Kazaxcrane wu wmwupe. ['maposHepreTuka.
Prirok MaJIOH THUJIPOSHEPTETUKU B
Kazaxctane wu  wMumpe. IlpaBoBele u
WHCTUTYLUMOHAJIbHBIE  YCIOBHUS  Pa3BUTHUS
BO300HOBIsIeMol 3Hepretuku B Kaszaxcrane.
Hcnons3oBaHWe  COJHEYHOM  JHEPruuM B
CEIbCKOM  XO35IMCTBE M ITHIEBOJICTBE.
Hcnonbs3oBaHne SHEPIUM BETPA B CEIBCKOM
XO035MCTBE M NTULEBOACTBE. Mcnonp3oBaHue

JHEPruM, 3aKIoYeHHOW B Ouomacce W
oTXoJax NTHIEBOACTBA. Mcmoap3oBaHue
TEIUIOTHl 3eMJU. OCHOBBI TPOSKTUPOBAHHUS
CHCTEM HHEProCHAOKEHUS 00LEKTOB

OTUIIEBOACTBA HA OcHOBE BUD.

Problems and prospects of renewable energy
sources in Kazakhstan and the world. Wind energy
market in Kazakhstan and the world. The solar
energy market in Kazakhstan and the world.
Biogas market in Kazakhstan and the world.
Hydropower. The market for small hydropower in
Kazakhstan and the world. Legal and institutional
conditions for the development of renewable
energy in Kazakhstan. The use of solar energy in
agriculture and poultry farming. The use of wind
energy in agriculture and poultry farming. Use of
energy contained in biomass and poultry waste.
Using the heat of the earth. Fundamentals of
designing energy supply systems for poultry
facilities based on renewable energy sources.

bazoaprama scemexwici / Pykoeooumenw npozpammeut / Pro

ramme manager

Komxkua U.B.

‘ Komkun U.B.

Koshkin L.V.
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Dnekmp IHepeeMuUAIbIK HeyleHiy, mypakmulavieol / Ycemoiiuueocms rnekmpoinepzemuueckux cucmem / Stability of Electric Power Systems

OKy makcamut / Yueonan yenv / Purpose

OpTypai  (usukanblk TaOWFaT Ke3JAepiMEH
TYPAKTBUIBIK KOHE INEKTPOMATrHUTTIK
yHIeCIMILUTIK CcaJlaChIHIaFbI
MarucTpaHTTapAbIH oimimaepi MEH
JaFAbUIAPBIH KABIITACTBIPY

CdopmupoBaTh y MarucTpaHTOB 3HaHUS U
HaBBIKM B  00JacTW  YCTOWYMBOCTH U
IIEKTPOMAarHUTHOU COBMECTUMOCTH c
UCTOYHUKAMHU pa3yInyHOMN ¢buznyeckoi
IIPUPOJIBI

To form undergraduates’ knowledge and skills in
the field of stability and electromagnetic
compatibility with sources of various physical
nature

Oxvimy nomuceci / Pezyiomamut 0o0yuenusn | Learning outcomes

Kyperbl coTTi asKraraHHaH KeifiH 0iiim
aJIylmbLiap

— OnekTp TEXHOJIOTUSIIBIK KOHE
SHEPreTUKAIIBIK KOHIbIPFbUIAPbI Ak lajIaHy

MMocae ycnemHoro
odyuaruuecs OyayT
— OKCIUTyaTUpOBaTh 3JIEKTPOTEXHOJIIOTUYECKUE
N SHCPIreTHUYCCKNUEC YCTAHOBKH

3aBeplIeHHs]  Kypca

After successful
students will be
Competently operate ElectrotechnLOogy and
energy systems;

completion of the course,

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

ABTOMaTTaHIbIpbLUIFaH 0ackapy xyiesnepi

ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABJICHUS ‘

Automated control system

Kypcmuoiy kbickawa mazmynst / Kpamxkoe codepicanue Kypca / Course summary

Herisri TyciHikTep. ONEKTp SHEpreTHKAachl
OO0BEKTITIepIHIET1 AIIEKTPOMAarHUTTIK
YHIeCIMIUTIKTI KaMTaMachI3 eTyIiH
HOPMATHBTIK-KYKBIKTBIK ~ 0a3zachl.  DIJIEKTp
SHEPreTUKANBIK  KYHECIHIH  JKOHE  OHBIH
AJIEMEHTTEPIHIH MaTeMaTHUKAJIBIK
cunarramacel. EPS Kyar cunarramanaper. EES
JUHAMHKAJBIK TYPAKTBUIBIFBI, €CENTEY MKOHE
tangay oxicrepi. ARV.t opekeriH eckepe
oTbIpbil, EPS-TIH cTaTUKalbIK TYpPaKThUIBIFbI
EPS TypakThUIBIFBIH JKaKcapTy LIapayapbl.
EPS »skBuBanenTTLNIr, 3THeni mpolecTepai
€CeITey HOTIDKENEPIH Tajjay KpuTepuidiepi,
OargapiIaManbIK xKacaKTama. AnaTThIK
aBTomatukanbliH DKK TypakThUIbIFbIHA ocepi

OcHoBHble moHATHA. HopmartuBHas 0aza
obecrnieyeHus 3JIEKTPOMarHUTHOM
COBMECTHUMOCTH Ha 00BEeKTax
ANIEKTPOIHEPTETUKH. MaremaTtndeckoe

ONMCAHUE DJIEKTPOIHEPTETUUECKON CUCTEMBI U
€€ 9JIeMEHTOB. XapaKTePUCTUKU MOUIHOCTH
99C. J[lunamuueckass ycroHuuBocTh 2IC,
MeToJbl pacuera W aHanu3a. Crartuueckas
ycroiunBocte OJC, yuer nelictBus APB.T
Meponpuatus 1Mo yiaydlIEHUI0 yCTOWYHMBOCTH
O9C. OxBuBasieHTHpOoBaHue IOC, KpuTepun
aHalM3a pe3yJbTaTOB pacueTa MepexOoHbIX
IpoIecCcOB,  MPOrpaMMHOE  obecreueHue.
BinsiHue mpoTHBOaBapUHONM aBTOMAaTHKH Ha
yctonunBocth 99C

Basic concepts. Regulatory framework for ensuring
electromagnetic compatibility at electric power
facilities. Mathematical description of the electric
power system and its elements. EPS power
characteristics. Dynamic stability of EES, methods
of calculation and analysis. Static stability of the
EPS, taking into account the action of ARV.t
Measures to improve the stability of the EPS.
Equivalence of EES, criteria for analysis of the
results of calculation of transient processes,
software. Influence of emergency automatics on
the stability of EPS

bazoaprama scemexwici / Pykosooumenw npozpammot / Pro

ramme manager

No6parumona C.B.

|

No6parumona C.B.

Ibragimova S.V.
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Onoipicme jcone MmEpMbICIMa HCAHZLIPMATIBL IHEPUA KO30epin natioanany / Hcnonv3oeanue 60300H0611€MbIX UCHIOYHUKOG IHEPZUU 6
npouseoocmee u ovimy / The use of renewable energy sources in the production and life

OKy makcamut / Yueonan yenv / Purpose

MarucTpaHTTap apacblHa dpTYpPJi (PU3HUKAIBIK
TaburaT Ke3aepi Oap aBTOHOMIBI 3JIEKTPMEH
XKaOIBIKTAY Kyhenepin azipiiey MEH
KOJITAHYBIH ~FBUIBIMA-TCXHUKAJIBIK HETi3lepi
TypaJibl OiTIM KYHECIH KaJbIITACTHIPY

CchopmupoBaTh y MarucTpaHToOB CHCTEMY
3HAHUU HAy4YHO-TEXHUYECKHUX OCHOB
pa3pabOTKM W  TPUMEHEHHUS  CHCTEM
aBTOHOMHOTO 3JIEKTPOCHAOKEHU S C
HUCTOYHUKAMU pa3In4HOMN ¢duznyeckoit
IPUPOJIBI

To form a system of knowledge of the scientific
and technical foundations of the development and
application of autonomous power supply systems
with sources of various physical nature among
undergraduates

OKbimy

namuceci / Pezynomamot 0oyuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeifiH Outim
aJIylbLiap

— JlocTypni eMec sHeprusi TYpPJEpiH OHIIPY
OoiibIHIIA KOHJIBIPFBLUIAP IBIH KYMBICBI
HeTi3/1ereH (pU3MKaIbIK MPUHLIMOTEpAl Oly;

— DnekTp TEXHOJIOTUSIIBIK KOHE
SHEPTeTUKAIBIK KOHIBIPFhIIAPIbI TTaliJaaHy;

— DHeprusHbl TYPACHAIPYIIH THUITIK
DNEeKTPOTEXHOIOTHSUIBIK IIPOLECTEPIH EHT13Y;
DKOJOTUSIIBIK, Kaylnci3iik KOHE
HKOJIOTHSUIBIK Ta3a SHEPrusi Ke3/epl >KeHIHJeri
ic-11apanap/ibl EHri3y;

IMocse ycmemHoro
o0yuarmuecs OyayT
3Hath  (QU3MYECKHE  TMPUHIUIBL,  Ha
KOTOPBIX OCHOBaHa paboTa yCTaHOBOK IIO
BBIPA0OTKE HETPAAUIIMOHHBIX BHJIOB DHEPTHH;
— OKCIUTyaTupoOBaTh

ANEKTPOTEXHOJIIOTUYECKUE U DHEPreTUYEeCKue
YCTaHOBKUY;
— Buenpsarts

3aBeplIeHUs Kypca

THUIIOBBIC

ANEKTPOTEXHOIOTUYECKUE MIPOLIECCHI
npeoOpa3oBaHus YHEPTUH;

— BHenpsaTe MEpOIPUATUS o
9KOJIOTHYCCKOM 0e30IMacHOCTH u

OKOJIOTMYCCKH YU CTBIC NICTOYHUKH SHCPI'UH,

After successful
students will be
— Know the physical principles PO which the
work of installatiPOs for the development of nPO-
traditiPOal types of energy is based,

— Competently operate ElectrotechnLOogy and
energy systems;

— To know and implement the model of electro-
technLOogical processes of energy cPOversiPO;

— Implement envirPOmental safety measures and
clean energy sources;

completion of the course,

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Kby TMHaMHKaChI

TepmonHaMuKa

Thermodynamics

Kypcmuiy kbickawa mazmynot / Kpamkoe codeprucanue kypca / Course summary

OHpipicTeri OHE TYPMBICTBIK CEKTOPJAFbl
JKaJIIIBl DHEPrHsl YHEMJIEY TEXHOJOTHUsIapHI.
XKanaptpulaTelH ~ SHeprus  ke3aepi  (KyH

O6mme sHEpropecypcocodeperaronme
TEXHOJIOTHH B MPOU3BOJICTBE 1 KOMMYHAIILHO
OBITOBOM cekTope. Bo300HOBIsSIEMBIE

General energy saving technologies in production
and utilities - household sector. renewable source
energy (solar, wind, biomass, geothermal, low
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SHEPTrUsChl, JKel, Ouomacca, TeOTepMaJIbIK,
KEpHIIH oJeyeTi TOMEH JKbuly, Cy, aya,
THJIPABJIMKANIBIK, OHBIH 1IIIH/IE MAFBIH CY JICKTP
CTaHIUSJIAPHI, TOJIKBIHAAP, TOJKBIHIAAD). EXiHII
PETTi JKaHAPTHUIATBIH PHEPTUsl Ke3lepi (KaTThl
TYPMBICTBIK KQJIJBIKTap - KaTThl KaJAbIKTap,
OHJIIPICTIK ~ JKOHE  TYPMBICTBIK  CAPKBIHJIBI
CynapJaH O KbUIy, JKbUIy KOHE O KEIAETY
rasziaphl). Kanneina KEeIIMEUTIH JKOHE
KaHAPTHUIATHIH SHEeprus KO3JIepiH
naigananyIbIH JOCTYPIIl €eMEC TEXHOJIOTHSIIAPHI
(cyTeri D»HepPrusichl; MHKPOKOMIp; KIIIIripiMm
SHEPrUsiAarbl TypOWMHAJIAP; Ta3daHABIPy JKOHE
MUPOJN3; Ka30aabl OTHIHABI KAaFyAbIH JKOHE
OHJICYIIH KaTaJIMTUKAJIBIK amicrepi;
CUHTETHKAIBIK OTBIH - JUMETHI  dQupi,
METaHOJI, 3TaHOJ, MOTOP OTBIHAAPBI). DJIEKTP
CTaHLUSIAPHI (TYPJIEHAIPrilmTep).

UCTOYHHUK DJHEepruu (COJHEYHAas DJHEprus,
BETpOBas, ounomacca, reoTepMaibHasi,
HU3KONOTEHIIMATBHOE TEIUIO 3€MJIM, BOHI,
BO3/yXa, TI'MIpPaBIMYECKasi, BKJIIOYas MHHHU-
I'DC, npunuBbl, BosiHbI). BTOpHuHBIE
BO30OHOBJIIEMbIE ~ HMCTOYHUKH  DHEPIUU
(TBepablie ObITOBBIE OTXO0HBI - TBO, Temo
IIPOMBILIICHHBIX U OBITOBBIX CTOKOB, TEIUIO U
ra3 BEHTHJISLINH). Herpanuumonnsie
TEXHOJIOTHH UCIIOJIb30BaHUS
HEBO30OOHOBISIEMBIX ¥ BO300HOBISIEMBIX
HUCTOYHHUKOB SHEepruu (BomopoaHas
SHEPreTUKa; MUKPOYTOJIb; TYpOHHBI B Majoi
SHepreTuke; rasupuKanus ¢ [UPOJIU3;
KAaTQIATHYECKAE  METOABl  CKUTAHUS U
nepepaboTKM  OpPraHMYecKoro  TOIUIMBA;
CHHTETHYECKOE TOIUIMBO - JIUMETHIIOBBIN
3¢up, METaHOJI, TAHOJI, MOTOPHBIE TOILJINBA).
DHepreTuyeckue YCTaHOBKH
(mpeobpazoBatenn).

potential heat of earth, water, air, hydraulic,
including mini-hydro, tides, waves). Secondary
Renewable Energy Sources (solid domestic waste -
MSW, heat industrial and domestic wastewater,

heat and gas

ventilation).

Non-traditional

technologies use of non-renewable and renewable
energy (hydrogen energy; microcoal; turbines in
small power; gasification and pyrolysis; catalytic
combustion methods and fossil fuel processing;
synthetic fuel - dimethyl ether, methanol, ethanol,
motor fuels). Power installations (converters).
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Dnekmp IHEPZEMUKATBIK HCYeePOiH, A6MOMAMMAHOLIPYbL MEH PeleliK KOpP2ayblHblH aphaiivl cypakmapol / Cneyuanshole 60RPocyl peieiHoul
3auwumol U agmomamusauuu nexkmpornepecemuyeckux cucmem / Special issues of relay protection and automation of electrical power systems

Oxy maxcamul / Yueonas yenw / Purpose

OneKkTp KyHelepiH, OSJIEKTPMEH >KaOIbIKTay
KYHWeNepiH  penelnik  KOpFayAblH  apHaubl
XKaOBIKTapbIH, KOPFaHbBICTHIH YKAJIITBI
NPUHIMOTEPIH, KOCAJIKbl CTaHLUS IIMHACHI
TpaHc(hOpMATOPIAPBIHBIH  JKEIUIEPiH, DIIEKTP
KO3FAITKBIIITAPBIH KOPFayJbl OKBIN YHPEHY
HETi3/IepiH KAJIBIITACTBIPY

Cdopmuposatsb OCHOBBI W3y4YECHUS

CIICLIMATIHON TEXHHUKU PEJICUHON 3alllUThI
AIEKTPUUYECKUX CHUCTEM, CHUCTEM
IJIEKTPOCHAOKEHHUS, ooOmume TIPUHITUTIBI

3alUTHI, 3aIIUTHI JIMHUKA TPaHCHOPMATOPOB
IIMH MOJICTAHIUHI, AIIEKTPOABUTaTEIICH

To form the basics of studying special equipment
for relay protection of electrical systems, power
supply systems, general principles of protection,
protection of lines of transformers of substation
buses, electric motors

OKbimy

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

Kyperbl coTTi agKTaraHHaH KeiliH Ourim
ajnyumbLiap

—  DJEKTp TEXHOJIOTHSUIBIK YKOHE YHEPTeTHKAIIBIK
KOHJIBIPFBUIAP/IbI MalilaiaHy

IMocne ycnmemHoro 3aBepiieHUsi Kypca
oO0yyaromuecsi OyayT

— DOKCIUTyaTUpOBaTh
ANEKTPOTEXHOJIOTUUECKHE W JHEPreTHYecKue
YCTaHOBKHU

After successful completion of the course,
students will be
— Competently operate ElectrotechnLOogy and
energy systems;

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DHepreTukaaarbl HUPPIIBIK )KIHE CHIMCHI3
TEXHOJIoTHusIap,
3aMaHayH dHeprus xyneaepiHeri aBToMaTHKa

Hudpossie u 6ecipoBOAHBIE TEXHOJIOTHH B
SHEpreTuke, ABTOMaTHKa B COBPEMEHHBIX
JHEprocucreMax

Digital and wireless technologies in the energy
sector,
Automation in modern power systems

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca / Course summary

TeXHOIOTUAIIBIK JKOHE AKyHemik
aBTOMATTaHABIPYJbIH MakKcaTbl MEH TypJiepl.
Penenik KOpraHbIC amaTThIK AaBTOMAaTHKAaHbIH

Ha3snauenne u BHIBI TEXHOJOTMYECKON U
CHUCTEMHOII aBTOMAaTHKU. PereiiHas 3amura
Kak IiepBas CTYIIEHb NPOTUBOABAPUUHOU

Purpose and types of technological and system
automation. Relay protection as the first stage of
anti-emergency automation. Requirements for

OipinIIi Ke3eHi peTiHze. Kopranbic | aBromatuku. TpeboBaHwus, mpeabsBiseMbie K | protection devices: selectivity, speed, reliability,
KYpBUIFbUIapbIHA KOWBLIATHIH TaJlanTap: | yCTPOMCTBaM  3allUThI:  CEIIEKTUBHOCTH, | Sensitivity, redundancy functions. Block diagram
TaHIAMaJIBUIBIK,  KBULIAMIBIK,  CEHIMJLUIIK, | OBICTpOIeliCTBHE, HamexHOCTh, | Of protection. The main algorithms for the
Ce3IMTaIIBIK, apThIK (YHKIHSIapAbl OpBIHAAY. | YyBCTBUTEIBHOCTh, BbIMONHeHHe QyHKmid | functioning of protection, the concept of absolute
KopraHbICTBIH KYPBUTBIM/IBIK CBI30achl. | pe3epBHUPOBAHHS. CrpykrypHass ~ cxema | and relative selectivity. Features of protection of
Kopraynapabig KYMBICBIHBIH HET13T1 | 3aIIHTHI. OcHoBHBIE anroputMmsl | the main electrical equipment of power systems.
aNTOpUTMIEPi, A0COITIOTTI JKOHE CATBICTHIPMAIIBI | (DyHKITHOHHUPOBAHUS 3alIuT, nousitue | AVR, ACR and AR as the first stages of
CENIEKTUBTUIIK YFBIMBL DOHepreTUKajblK | aOCONIOTHOM U OTHOCHUTENBHOM | emergency  control  automation.  Automatic
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KYHenepaiH Herisri  3JeKkTp KaOAbIKTapbiH | cenekTuBHOCTH.  OcoOenHoctn  3amuthl | regulation of reactive power sources
Kopray epekmernikrepi. AVR, AChR xone ARV | 0CHOBHOTO ANEKTPOOOOPYAOBAHUS
TOTECHILIE JKarJanIapasl O0ackapynbly | sHeprocucreM. ABP, AYP u AIIB kak
ABTOMATH3AIUSChIHBIH AITFaIITKBI CaThICHI | TICPBBIC CTYIICHH POTHBOABAPUHHON
peringe. PeakTuBTI KyaT Ke3[epiH aBTOMATThl | aBTOMATHKHU. ABTOMaTHYECKOE
TYpAE peTTey peryJiupoBaHHE HMCTOYHUKOB PEAKTUBHOU
MOIITHOCTH
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