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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYMEJIICHreH TaHaay OoMbIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

MaructpaHT MaMaHJIBIKTapJIbIH MIHJETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH  MOHACPIH MEHIepPYMEH KaTap, YCHIHBUIBIIT OTBIPFaH TaHAAy
OOWBIHIIIA TIOHIEP/1 TAHIAIT aTybl THIC.

DONeKTUBTI TOHAEpPAl TaHaayFa »dBai3ep KeHec Oepeni. Maructpant
sABal3epMeH Oipiiece OTBHIPHIN, MArUCTPAHTTHIH KEKE OKY JKOCHApblH KYpy YIIiH
MIOHJIEPTe KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bitim Oepy TpaeKTOPHUSCHIHBIH OipTYTaCThIFbIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPEeTIHJE KOCIOM JallbIHABIFBIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON TEXHOJOTUU OOYUEHHS pa3paldaThIBACTCS KAaTaJor AJIEKTUBHBIX
JUCLMIUIMH, KOTOPBIM MpeAcTaBiseT CcOO0OM CHCTEMaTU3WPOBAHHBIN IEpEUYEHb
JUCLMILIMH KOMIIOHEHTA 110 BBIOOPY U COIEPKUT KPATKOE UX OIMCaHUE.

Hapsiny ¢ u3ydeHueM IUCHUILIMH 00s13aTE€IBHOTO / BY30BCKOIO KOMITOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl H3yYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranuu 1no BeIOOpY 37EKTUBHBIX JUCLUUIUIMH JaeT 31Bai3ep. Bmecre c
HUM MarvcTpaHT 3aroiHsIeT GopMy 3alucH HAa JUCHUIUIMHBI 1 coctaBienus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxaemple MaructpaHTbl! BaXHO NOMHUTB, 4YTO OT TOrO, HACKOJBKO
MpOJlyMaHHOW | 1ieiocTHOM OyzaeT Bama oOpaszoBarenibHasi TpaeKTOPHS, 3aBUCHUT
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 Master student fills in an enroliment 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 O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /
PacnpenesieHue 3J1IeKTUBHBIX IMCIUILUIMH 110 ceMecTpam /
Distribution of elective courses by semester

[Tonniy araysl / HaumenoBanue aucuurminael / The name of the discipline

Kpeautrep
CaHbI /
Kom-Bo

KpEeUTOB/

Number of
credits

AxaneMust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

WmxeHepiik 3epTTeyiH TeOpUsCchl MEH NpakTUKachl / Teopus U mpakTuka
umkeHneproro uccienosanus / Theory and practice of engineering research

DNeKkTp  enmmieMaepi, METpPOJOTHS  KOHE  JJIEKTP  DHEPTrHUSCHIHBIH
METPOJIOTHSUIBIK IIBIFBIHAAPEI / DIEKTPUYECKHE MU3MEPEHUS, METPOJIOTHSI U
METPOJIOTHYECKHE  IMOTepH  djekTpuyeckod  sHepruum /  Electrical
measurements, metrology and metrological loss of electric power

DOHEpPreTUKaHbIH TEOdKOJNOTUSIIBIK — acrektiiepi /  ['eoskonormueckue
acrektol sHepretuku / Geological aspects of energy

DHepreTukagarbl MUQPPIBIK KOHE CHIMCHI3 TexHojorusuiap / Lludpoeie u
OecripoBogHble TexHoJormu B oHepretuke / Digital and wireless
technologies in the energy sector

3amaHayn O9Heprus OKyHenepiHaeri aBTOMaTHKa / ABTOMarhka B
COBpEMEHHBIX 3Heprocuctemax / Automation in modern power systems

Koty nunamukacet / Tepmoaunamuka / Thermodynamics

DneKTpMeH kabIbIKTayIbIH TEOPHUSIIBIK HeTi3aepi / TeopeTruueckre OCHOBBI
anexkTpocHabxenus / Theoretical basics of electricity

ABTOMAaTTaHJBIPBIIFaH OacKkapy >kyHenepi / ABTOMaTu3upoBaHHbIE
cucreMbl ynpasieHust / Automated control system

DOHeprusiHbl palMoHa bl naiaanany / PannonansHoe
sHeproucronb3oBanue / Rational energy use

DneKTpMeH KaObIKTay CeHIMJIUTIT jKOHE JIEKTP SHEPTUSACHIHBIH carnachl /
Hane:xHOCTh 2JIeKTPOCHAOKEHHUS M Ka4eCTBO JIEKTPUIECKOM dHepruu /
Supply reliability and quality of electric power

JlocTypiii emec JKoHE JKaHFbIPMaJIbl SHEPTeTUKA KOHBIPFbUIAPBIH Ko0aay /
ITpoexTHpoBaHKE YCTAHOBOK HETPAJUIIMOHHON U BO30OHOBIISIEMOI SHEPTUH
/ Designing systems of Alternative and Renewable Energy

DJeKTp 3HepreTUKaHbIH Ka3ipri Macenenepi / CoBpeMeHHbIe TPOOIeMBbI
snepretuxu / Modern problems of electric power

JKaHapThUIaThIH YHEPTETUKAIIBIK YKOHOMUKA / DKOHOMHKA BO300OHOBIISIEMBIX
MCTOYHUKOB dHeprun / Renewable energy economy

DJEeKTp SHEPreTHSIIBIK KYHEHIH TYPAKThUIBIFbI / Y CTOWYMBOCTD
anekTposHepreruueckux cucreM / Stability of Electric Power Systems

OHjipicTe )KoHE TYPMBICTA JKaHFbIPMAJIbI SHEPTHsI KO3JEpiH Naiganany /
Hcnonp3oBanue BO300OHOBIIEMBIX HCTOYHUKOB OHCPIruu B IPOU3BOJCTBE U
oerTy / The use of renewable energy sources in the production and life

DJEeKTp SHEPreTUKaIbIK KYHeaepIiH aBTOMATTaHAbIPYbl MEH peJeNiK
KOpFaybIHBIH apHaiibl cypakTapsl / CrenaabHble BOIPOCH! pesieiHON
3alUThl 1 aBTOMATU3AllUN AJIEKTPOIHEPreTHIeckuXx cucteM / Special issues
of relay protection and automation of electrical power systems




1 1 oky :KbLIbIHA APHAJFAH YIEKTHBTIK MOH/AEP / DIeKTUBHbIE JUCHUILIHHBI 1J1s1 1 rona od6yuyenus / Elective courses

for year 1

Huowcenepnik 3epmmeyoir; meopusacel men npakmuxacet / Teopusa u npakmuka unsxcenepnozo uccineoosanusn / Theory and practice of

engineering research

OKy makcamut / Yueonas uens | Purpose

MarwucrpanTrap apacbina uHxeHepiik 3eprrey | ChopmupoBath y maructpanToB | To form among undergraduates modern ideas
axicTepi, HHKEHEPJIIK SKCIEPUMEHTTI | COBPEMEHHBIE MPEACTaBICHUS o Meroaax | about the methods of engineering research,
Kocrmapiay Typaibl 3amMaHayd TYCIHIKTEpIi | MH)KGHEPHBIX MCCIIe0BaHui, muaHupoBanuu | planning an engineering experiment
KaJIBINTACTBIPY WH)KEHEPHOTO YKCIIEPUMEHTA

Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outiv | [Tocie ycmemnoro 3aBepumieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
—  HMHXKCHEPIIK OKCIEPUMEHTTI | — HCIOJNB30BaTh  OCHOBHBIE  mpHeMbl | — Use the basic techniques of organizing an

YUBIMIACTBIPYIBIH HET13r1 QMICTEpiH KOJJAaHy;

OpraHu3anuu HHXCHCPHOI'O ISKCIICPUMCHTA,

engineering experiment; statistical methods for

AKCICPUMEHT HOTHIKEIIEPiH OHJICY/IH | CTATHCTUYCCKUE METO/IbI obpabotku | processing the results of the experiment;
CTaTHCTHUKAJIBIK d1CTEPI; pe3yJIbTaTOB DKCIIEPUMEHTA, — formulate the task of experimental research of
—  TEXHHMKAJBIK OOBEKTIHI 3KCIEPUMEHTTIK | — (OpPMYIUpOBATH 3amaay | a technical object; conduct scientific experiments,
3epTTeY MIHICTIH TYXKBIPBIMIAY; FBUIBIMHU | SKCICPHUMEHTAIBHOTO uccienosanus | evaluate the results of the work performed,;
IKCIIEPUMEHTTEP KYprizy, OpBIHJAIIFAH | TEXHUYECKOT0 00BEKTa; MPOBOAUTH HayuHbele | — plan and set research objectives, choose
KYMBICTBIH HOTHIKEJEpiH Oaranay; DKCIIEPUMEHTHI,  OLEHMBATh  pe3ynbTarhl | methods of experimental work.
— 3epTTey MIHIETTEPIH JKOCHApiay >KOHE | BBINOJIHEHHON PabOThI;
KOK, OKCIIEPUMEHTTIK JKYMBIC  OMICTepiH | — IUIAHUPOBAaTh W CTaBUTh  3aJauH
TaHJaYy.. HCCIIEIOBAHMYSI, BBIOUPATH METO/TBI
IKCIIEPUMEHTAIBHOI PabOTHL

Kypcmuiy koickawa mazmynot / Kpamxoe cooepacanue kypeca | Course summary
Teopusutblk ~ JKOHE  AMIUPUKAIBIK  3epTTey | Meronsl Teoperndeckoro u smmupudeckoro | Methods of theoretical and empirical research.
omictepi. bakpimay, edimey, OSKCHEpHMEHT. | UccienoBanus. Habmomenue, wu3mepenue, | Observation, measurement, experiment.
KoopauHaTTapaplH KOATAJFaH MOHIH TaOWFM | SKCTepuMeHT. Bripaxkenuss mist nepexoja | Expressions for the transition of the encoded value
MOHJEpre JKOHE  KepiCiHIIe  aybICThIpYFa | KOAMPOBAaHHOrO 3HaueHWss koopauHat B | Of coordinates to natural values and vice versa.
apHanFaH epHekrep. KarenmepiiH aHbIKTamachl. | HaTypajdbHble  BenWduHbl W oOpartHo. | Definition of errors. Measurement errors.

Ommey Kartesnepi. DKCIMEPUMEHTTI JKOocIapiay.
Cummnexc  omici. [lmakerr-bepman  omici.

Omnpenenenue norpemHocteit. [lorpemmnoctu

HU3MCPCHHUA. HJ'IaHI/IpOBaHI/Ie OKCIICPUMCHTA.

Experiment planning. Simplex method. Plackett-
Berman method. The main tasks of mathematical
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MareMaTHKalbIK ~ CTaTUCTHKAaHbIH  Heri3ri | Cumiuiekc  Mmetoa.  Meron  Ilmakerra- | statistics. Factors in the experiment.
MiHJETTEpl. DKCIIEPUMEHTTET1 pakTopap. bepmana. OcHOBHBIE 3a/1auun

MAaT€MaTHYeCKOW CTAaTUCTUKU. PDakTopsl B

IKCIIEPUMEHTE.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites
DJIeKTPMEH a0 JbIKTay IbIH TEOPHUSIBIK TeopeTuueckre OCHOBBI 3JIEKTPOCHAOKEHHS, Theoretical basics of electricity,
Heri37epi, DICKTP SHEPTreTUKAHBIH Ka3ipri CoBpeMeHHBIE TPOOJIEMbI SHEPTETUKU Modern problems of electric power
Macesenepi
bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager
Ho6parumosa C.B. | Ho6parumosa C.B. Ibragimova S.V.




dnexmp o1uemoepi, Mempoaocus Heaue IAeKmp IHEPUACHIHbIH, MEMPOI0UANBIK, WLbIRBIHOAPYL / DNeKmpuiecKue uamepenus, Mempoao2us u
MmempoJiocuueckue nomepu riekmpuueckou snepzuu / Electrical measurements, metrology and metrological loss of electric power

OKy maxcamut / Yueonasn uens | Purpose

MarucTpaHtrapia d3JeKTp eJIIeMIepi KoHe
METpPOJIOTHSI HEri3Jepi calachlHAa OLTIM MeH
JaFabUIapIbI, COHJIaii-aK NEKTP
OHEPreTUKACHIH/IAFbl TEXHUKAIIBIK PETTEY JKOHE
METPOJIOTHSI MOCEJIENIEpiHe 3aH TalalTapbiH
137ecTipy JKOHE ecemke aly JarAbUIapbiH

dopmupoBaHKE Yy MAaruCTPaHTOB 3HAHUU U
HAaBBIKOB B o0bJjacTu QJICKTPHUYCCKUX
U3MEPEHHI U OCHOB METPOJIOTHH, a TaKXkKe
CIOCOOHOCTEH MOUCKa M y4eTa HOPMATHBHO-
NpaBOBBIX ~ TpeOOBaHWI B BOIpOCax
TEXHUYECKOI'O PEryJIupOBaHUSA U METPOIOTUU

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

KaJIBINTACTBIPY B DJICKTPOIHEPIETHKE industry

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl corti askraranHan Kkeiiin 0Oijim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— TEOPUSIIBIK JKOHE KOJIaHOAIBl METpPOJIOTHS,
ANIEKTP OJIIey KYpalAapblHBIH TYPiH, TiKenen
Oaranay KypbUIFBUIAPBIH TaHIAy TOPTiOl Typasibl
O11iM/I1 KepceTy;

— DIEKTp eJlley KYpalbIHBIH TYPIH TaHjaay;
eJIIIIey HIEKTEPIH O3repTy;

— JIEMOHCTPHUPOBaTh 3HAHHUA B 00JACTH
TEOPETHYECKON M MPUKIAJHON METpPOJIOTHH,
MOpsJIKE BBIOOpa TUIIA
ANEKTPOU3MEPUTETBHBIX npudopoB,
YCTPOKHCTB HENOCPEICTBEHHOM OIICHKH;

— BBIOMpATh TUN 3JIEKTPOM3MEPHUTEIHEHOTO

— demonstrate knowledge in the field of
theoretical and applied metrology, the procedure
for choosing the type of electrical measuring
instruments, direct evaluation devices;
— choose the type of electrical
instrument; change measurement limits;

measuring

— DOJIEKTPJIIK €MeC IIamanapibl SJIEKTPIiK | IPHOOpa; U3MEHATh PEENbl H3MEPEHHS; — measure non-electric quantities by electrical
ONIICTEPMEH OJIIICH3; — U3MEpATh HEIJIEKTPHUYCCKUE BeauuuHb | Methods;

— DJIEKTp  ©JIley  CaJlaChIHJIAFbl  HETI3r1 | JJCKTPUYECKUMHU METOJAMHU; — use the basic physical and mathematical laws
(bU3MKAIBIK JKOHE MAaTEeMaTHKAIBIK 3aHIap MEH | — HCHOJb30BaTh OCHOBHbIe (usmyeckue u | and principles in the field of electrical
HOPUHIUNTEP/II KOIIaHy MaTeMaTH4YeCKHe 3aKOHbI W MPUHIMIIBI B | Measurements

00J1aCTH ANEKTPUUYECKUX U3MEPEHUN
Kypcmuiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

MeTposIOTHsIHBIH TEOPHSUTBIK Herizepi skoHe | Teopermuyeckue oOcHOBBI — Merposnoruu  u | Theoretical foundations of metrology and
METPOJIOTHSUTBIK ~ KaMTamachl3 eTy. Oumimey | MeTposiorndeckoro obecrnedenus. Bumsr u | metrological support. Types and methods of
TypJiepi MeH oficTepi. Ommiey Kareci. Omey | METOIbI HU3MEPECHHI. [Torpemaocts | measurements. Measurement error.  Measuring
Kypajmapbl.  Ommemaepai  MeTpoJIOTHsUIBIK | u3Mepenuid. CpenctBa u3mepenuit. OcHoBbl | instruments.  Fundamentals of  metrological
KamTamacbi3 ety Herizgepi. CraHmapTray | METpPOJIOTHYECKOro obecrieueHus u3Mepenuil. | assurance of measurements. Fundamentals of
Heri3zaepi. Crangaptray omictepi. | OCHOBBI CTaHJapTU3aIUH. Mertons! | standardization. Standardization methods.
Ceprudukarray Heri3aepi. Onextp | crangaptusaimu. OcHoBbl ceprudukanuu. | Fundamentals of certification. Losses of electrical




SHEPTrUSACHIHBIH JKOFAIYybl JKOHE OJIaplbl a3ailTy
HKOJLJIapBl.

[loTepu 31n€KTPUUECKON 3HEPTUU U CIIOCOOBI

X CHUIKCHUA.

energy and ways to reduce them.

Ilocmpexeusummepi / [locmpexeuszumat | Postrequisites

ABTOMATTaHBIPBUIFaH OacKapy xkymemnepi

‘ ABTOM&TI/ISI/IpOBaHHHC CHUCTCMBI YIIPABJICHUA ‘

Automated control system

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

I'manos 10.B.

I'manmos 10.B.

Gladov Yu.V.




IHepeemuKanvly 2ceoIxonouanvik acnekminepi / I'eoakonozuueckue acnekmul snepzemuxu / Geological aspects of energy

OKy maxcamut / Yueonas uens | Purpose

Kacinopsinaap MeH YHBIMIapAbIH 3KOJIOTUSIIBIK
Kayirci3airi OOMBIHIIIA ic-Tapanapasl
YUBIMIACTBIPY JKOHE IKOcmapiiay OOWBIHIIA
OakajaBpHuaT JaFbUIAPBIH KAIBIITACTHIPY

ChopmupoBaTh y MarucTpaHTOB HAaBBIKH
OpraHM3aly U IUIAHUPOBAHUS MEPOIPUITHIA
1o 9KOJIOTMUYECKOI 0e30macHOCTH
NPEINPUITUN U OpraHU3aLHi

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

OKbimy

namuceci / Pezynomamut o6yuenusn / Learning outcomes

Kypcrbl cOTTI asiKraraHHaH KeiiH Outim
aJymbLiap

KBUTY-THAPO JKOHE aTOM DHEPreTHKACBHIHBIH
KOpIIIaFaH OpTaFra 9CepiH aHBIKTAY,

— KOpIIaFaH OPTaHBl KOpFay ic-IIapajapbiH
KYPrisy;

JHEpPrusi  KOCIMOPBIHIAPBIHBIH — KOpPIIaFaH
opTara  OCEpiHIH  JKaFbIMCBI3  JKaKTapbIH
aHBIKTAy, KOpIIIaFaH OpTara dcepiH Oaraay;
JHEPreTUKAIIBIK KOCIOPBIHAAP/IBIH
KOpIIaFaH OpTaHbl KOpFay >KeHiHjaeri ic-
mapanxappl TaHAayabl HETi3/1ey.

IMocae ycmemHoro
o0yyarommuecsi OyayT
— OIpeAensaTh BO3JAEHCTBUS TEIUIO-TUAPO U

3aBeplIeHHsl Kypca

aTOMHOM DJHEPreTUKM Ha OKPYXKaKOUIYIo
cpeay,

— MPOBOIUTH MEPONPUATHA 10 OXpPaHE
OKpY>KaloIllel Cpelbl;

— BBIABIATH HEraTUBHBIE aCIIEKTBI
BO3JICUCTBUSA SHEPTONPEANPUATHN Ha

OKPYKaIoIIYIO Cpeay, OLIEHUBATh BIMSHUE Ha
OKPY’KAIOILYIO CPENY;
— 00OCHOBBIBaTH BBIOOP MEPOIPHUATHI IO

After successful
students will be
determine the impact of thermal, hydro and
nuclear energy on the environment,
carry out activities for
protection;

identify the negative aspects of the impact of
energy enterprises on the environment, assess the
impact on the environment;

substantiate the choice of environmental
protection measures for energy enterprises.

completion of the course,

environmental

OXpaHe OKpYKaromien cpebl
SHEPTONPEANPUITHI.
Kypcmuiy koickawa mazmynot / Kpamkoe cooepacanue xkypca | Course summary
OneMiK KOHE Ka3aKCTaHIbIK orein | CTpykTypa ©  HampaBieHue  pasButus | Structure and direction of development of the
SHEPreTUKANbIK KEIICHHIH KYPBbUIBIMBI MEH | MUPOBOTO M  Ka3zaxcraHckoro TtorutuBHO- | World and Kazakhstani fuel and energy complex.
naMy OarbIThl. DHEPrHs KO3/epi )oHe oJap/IblH | dHepreTudeckoro komiuiekca. Mcrounuku | Energy sources and their potential resources. Fuel

aneyerTi pecypcrapbl. OTbIH-IHEpPreTUKAIbIK
KellleH. ODHEeprusiMeH >kKa0/bIKTay, SHEPTUSHBI
TYTBIHY JKQHE OJIapJblH JaMy TEeHJEHIMsIIaphI.
OpraHuKanblK OTBIHHBIH TEXHOJOTHSIIBIK JKOHE
HKOJIOTHSUIBIK CHIIaTTamajapbl *OHE OJIapbIH
K30 MeH OTBIH KOJIIaHATBIH KOHABIPFBUIAPIBIH
KYMBICBIHA acepi. JKeprimkTi jkoHe alMaKThIK
JeHrele Kaz0a OTBIHBIH, KBUIy DJEKTP

OHEPrUM U UX TOTEHIHUAIBHBIE PECYPCHI.
TomImBHO-3HEPreTUUECKU I KOMILIEKC.
OHeprocHaOXeHue, SHepromnorpedieHne Hu
TEHJCHLIUU UX pa3BUTHs. TeXHOJOTrH4YecKue U
9KOJIOTHUECKHE XapaKTePUCTUKU
OpPraHMYECKOTO TOIUIMBA M HX BIIMSHUE HA
pabory TOC © TONIMBOHCIONB3YIOIMIUX

YCTaHOBOK.  DKOJIOTMYECKHE  IpOoOJeMbl

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,
hydroelectric power plants at the local and regional
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CTAaHUMSJIAPBIH, CYy DJIEKTp CTaHIUsJIapbiH
naianaHaTblH HKBLTY KOHE JNEKTP
CTaHIUSIIAPBIHBIH SKOJIOTHSITBIK
npo6ieManapsl. OpraHukanbIK OTBIH

OHIMJIepIHAET1 3USHIBI 3aTTapAblH MeJIepiH
HOopManay. Kopmaran opTaHbl  KOpFayablH
WH)KEHEPIIK-TEXHUKAIIBIK, 3aHHAMAJIBIK JKOHE
YHBIMIACTHIPYIIBIIBIKOACKAP YIIBLITBIK
mapasapbl

TEIJIOBBIX M OJIEKTPUYECKUX CTAaHUUN Ha
OpPraHUYECKOM TOIUINBE, aTOMHBIX
JJIEKTPOCTAHLMM, TUAPONIEKTPOCTAHIIMM Ha
JOKQJIBHOM W  PETHOHAJIbHOM  YpPOBHE.
Hopmuposanue COZlepKaHUs BpPEIHBIX
BELIECTB B  IPOAYKTaX  OPraHUYECKOIrO
TOIUIMBA. NHXeHEepHO-TEXHUYECKHE,
3aKOHOJATEIbHBIE U  OPraHU3alUOHHO -
YIPABJICHUYECKUE MEPOIPUATUS 110 OXPAHE
OKPYKAIOILEH CpeJibl

level.

legislative

Regulation of the content of harmful
substances in organic fuel products. Engineering,
and organizational
measures for environmental protection

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

9HepFI/I5{HbI panruoOHaJIAbI Haﬁz[anaHy,
)KaHapTI)IJIaTI)IH OHCPICTUKAJIBIK 9 KOHOMHKA

PanmoHaibHOE SHEProOUCIIONb30BaHHKE,
DKOHOMUKA BO300OHOBIISIEMBIX UCTOUYHUKOB
SHEPrUu

Rational energy use,
Renewable energy economy

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

IOnycosa I'.b.

‘ IOnycoBa I'.b.

Yunusova G.B.
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Dnepzemukaoazol yuPpaviK Hcane coimcolz mexuonozuanap / Llughposwvie u d6ecnposoonvie mexunonozuu 6 Inepzemuxe / Digital and wireless

technologies in the energy sector

OKy maxcamut / Yueonasn uens | Purpose

Kysbipertepain KaJIbIITacy kesenaepin | ChopmupoBats 3HaHus, ymeHusi, HaBbikd B | 10 form knowledge, abilities, skills in the field of
CUIIATTANTBIH JKOHE MarucTparypaHbiH OumiM | obsmactu  1mudpoBeix 1 OecrpoBoaubix | digital and wireless technologies in the electric
oepy OarmapiiaMachbiH MEHIEPY/IiH | TEXHOJIOTUI B aJIeKTpodHepreTuke, | power industry, characterizing the stages of the
)KOCTIapjlaHFaH HOTIDKENIEpiHe KOJI JKEeTKi3yai | Xxapakrepusyroome drtanbl  (GopmupoBanus | formation of competencies and ensuring the
KaMTaMachl3 €TETiH JJIEKTP SHEPreTUKACBHIHIAFBl | KOMIICTEHIIHI u obecneunBaromue | achievement of the planned results of mastering the
HUQPIBIK ~ JKOHE  ChIMChI3  TEXHOJOTHsUIAp | JOCTH)KEHHE  IUIAHUPYEMBbIX  pe3yibTaToB | master's educational program
cajachlHIa O1TiM, O1TIIK, JAFIbUIApIbl | OCBOCHUSI  00pa30BaTEIBbHOM  IPOTPAMMBI
KaJIBIIITACTBIPY MarucTparyphbl

Okvimy namuaceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— CaHJBIK aKMmapaTThl JKHHAY, Oepy KoHE | — HCIOJIb30BaTh METOBI M MPOIIECCHl coopa, | — Uuse the methods and processes for collecting,
KMHAKTay  O[icTepi  MEH  TpOLECTEpiH, | mepepaun W HakomwieHus  uumdposor | transmitting and accumulating digital information,
aKmapaTThlK pPOLECTEpi icKe achIpy/blH | HHpOpMalKu, TeXHHYecKue u nporpamMmubie | technical and software tools for implementing
TEXHUKAITBIK KOHE Oarmapnamainblk | cpencTBa peanmzauun  uHGopMmanmonHbix | information  processes,  the  basics  of
KypasIapblH, AITOPUTMICY JKOHE | IPOIIECCOB, OCHOBBHI amroputmusanuu u | algorithmization and programming, local networks
Oarnmapiamanay HeTi3/1epiH, JepeKTep/Ii | mporpaMMHUpOBaHus, JoKaimbHble cetn s | for using them in solving applied problems of data

OHJICYIIH KoNAaHOaIbl MoceseNepiH IIenryae
oJlap/ibl MalJanany YUIIH >KepruliKTi JKeIuiepal

HUCIIOIL30BaHUA ux npu peleHnn
MPUKJIATHBIX 3a/1a4 00paObOTKH JTaHHBIX.

processing.
— apply the capabilities of computer technology

nanjianasy. — TPUMEHSATH Bo3MmokHocTen | and software in solving professional problems in
— DJIEKTpP DHEPreTHKACHI CajachIHIArbl KOCiOW | BBIUMCIMTENLHONW TEXHHUKH W mporpammuoro | the electric power industry.

MIHJETTEpAl LIEeNIye ecenTey TeXHHUKAachl MEH | oOecreueHus B peleHnn

OaraapiaaManbiK KaMTamachI3 eTyIiH | MPoeCCHOHANBHBIX  33Ja4 B  OTPACIH

MYMKIHJIKTEPIH KOJAaHY. JJIEKTPOIHEPTETUKH.

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

OJIEMHIH JKOHE Kazakcranubig
OHEPreTHKACBIHBIH  JaMy  TEHJICHIUSIIapHI.
AJNBTEpHATUBTIK JHEPreTUKAIBIK pecypcTap.

OeJIiHTeH ¥YpIak. 3HCpFCTI/IKa CCKTOPbIH At bl
HWHTCJUICKTYAJIbI HI/I(l)pJ'IBIK KOHE  CBIMCHI3

TenaeHMU pa3BUTUS MUPOBOM U DHEPIETUKHU
Kaszaxcrana. AJbTEpHATUBHBIE HCTOYHUKH
JHEPIUH. Pacnipenenennas reHepanusl.
Konneniust MHTENIEKTyalnbHbIX [U(PPOBBIX U

6CCHp0BO)IHI)IX CHCTEM B OHCPICTUKCE.

Trends in the development of the world and energy
of Kazakhstan. Alternative energy sources.
distributed generation. The concept of intelligent
digital and wireless systems in the energy sector.
Hardware and Smart Grid technologies. Smart Grid
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KyHenep TYKbIppIMIamMachl. ATIMApaTThIK JKOHE
DJIEKTPMEH
Grid
Grid

aCBIPY/IbIH
HKOHOMUKAJIBIK,
TEXHOJIOTHSITBIK

eHTi3yeri
TEXHOJIOTHUSIIAP.
JluHaMUKaJIBIK JKeNliHI Oackapy — JepeKTep/l
ensiey optanblkTapbiH ([AIIO) >xaHFBIPTY *KoHE
AJIEMEHTTEPIHE
Kayirci3 0aiIaHbICTBI OPHAIACTHIPY MYMKIHIIT1.
Tenexkommynukarnus. XKenini 6ackapy sxyieci.

Smart Grid
XKaOAbIKTaY
TYKBIPBIMIAMACHI.
TYKBIPBIMIAMAChIH
YHBIMIaCTHIPYIIBLIBIK,
QJIEYMETTIK-CasiCH KOHE
mIapTTaphl. SmartGrid
KOMMYHHKAITUSUITBIK

TEXHOJIOTUSIIAPHL.

KyHhenepinmeri
Smart

Kysere

Smart

ANEKTP  JKEINICIHIH  OapibIK

Hkemmi xeni TEXHOJIOTUACHI.

AmnmnapaTHas yacte u TexHojoruu Smart Grid.
Konnmemmmsa Smart Grid B cucremax
AJIEKTPOCHAOKEHHUS. Opranu3annoHHO-
YKOHOMHYECKUE, 0OIIIeCTBEHHO-
MOJINTUYECKUE U TEXHOJIOTUYECKUE YCIOBHSI
BHEJIPEHUS KOHIIEIIU Smart Grid.
KoMMyHHKAITMOHHBIE TEXHOJIOTHH npu
peanuzanuuSmartGrid. JlnHamuyeckoe
ympasieHue anekrpocersimu (Dynamic Grid
Management)  -MoJepHH3alUsl  LIEHTPOB
ob6pabotku manHbix (LIO/l) u BO3MOXKHOCTB
pa3BepHyTh 0€30MACHYI0 KOMMYHHUKAIIUIO
BCEM D3JIEMEHTaM DHEPreTHYECKON  CeTH.
Tenekommynukarus. CucreMa yIpaBJIeHUS
ceTsaMu. TexHOIOrus rTHOKUX JTUHUH.

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 / [locmpexeuszumet | Postrequisites

DNEKTp HEPreTHKAIBIK KYHEeIepaiH
aBTOMATTaHBIPYbl MEH PEJIeIiK KOPFaybIHbIH
apHaibl CypaKTapsl

CriennasnbHble BOIPOCH! PEICHHON 3alUThI U
aBTOMATU3ALMH JIEKTPOIHEPIETUUECKUX
CUCTEM

Special issues of relay protection and automation
of electrical power systems

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Komkun U.B.

‘ Komxun U.B.

Koshkin L.V.
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3amanayu ynepeusn yncyiienepindei agmomamura/ Aemomamuxa 6 coepemeHHvIX IHepeocucmemax / Automation in modern power systems

OKy maxcamut / Yueonas uens | Purpose

DOneKTpMeH KaOJbIKTayIblH aBTOMATTAHIBIPY
KOHE JHUCIICTUCPIIK JKYHEJIepiH o3ipiiey JKoHE
KOJIJaHy, SHEPreTUKAJBIK IKYHENepIiH DIEKTP
PeKUMIEPIH OHTAilIBl OacKapyIblH FBHUIBIMU-
TEXHUKAJIBIK HeTi37epi OOWbIHIIA O1TiM KYHECiH
KaJIBITaCThIPY

CdopmupoBaTh CUCTEMY 3HAHMIA 110 HAYYHO-

TEXHHUYCCKUM OCHOBaM pa3pa60T1<H n
MPUMCHCHUA CHUCTEM aBToOMaTu3aluun u
AUCHICTYCpU3alun BJICKTpOCHa6)KeHI/IH,

OINITHUMAJIbBHOM YIPABJICHUH 3BJICKTPUUCCKUMU
PEXUMaAMU SHEPTOCUCTEM

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

OKbimy

namuceci / Pezynemamot 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap

Oackapy, OakpLIay KOHE perTey
KYHeJepiHiH  aBTOMATTaHIBIPY  Kypajaapsl
Typasibl OUTIMIEPIH KepCeTy; ©HEepKICINTIK
KOCIMOPBIHAApAA JSHEPrUsIMEH >KaOJbIKTay/IbI
aBTOMATTAHABIPBUIFAH  OPTAJIBIKTAHIBIPUIFaH
Oackapy/abl )Ky3€ere acblpy IPUHLIUIITEPI;
SHEPTUs KYHeTepiHiH OenriIeHreH
peKUMIIEPIHICT] OHTAMJIBI  >KaFrJganapbl
ecernrTey;

SHEprusi KYMENEepiHIH KaJbIIThl  KOHE
amaTThIK peXHUMIEpiHAEC HAKTHl JKyHelep MeH

IMocae ycmemHoro
o0yuarmuecs OyayT
ACMOHCTPUPOBATH 3HaHUA CpCaACTB
aBTOMATHUKH CUCTEM YIPABIEHUS, KOHTPOJSA
M peryjupoBaHUs HX  Pa3HOBUIHOCTH,
IIPUHLIUIIOB OCYILIECTBIICHUS
aBTOMATHU3HPOBAHHOTO ILIEHTPAJIU30BAHHOTO
YIIPaBICHUS SHEProCcHa0)KEHUEM Ha
MMPOMBINIJICHHBIX MTPCATIPUATUAX
paccunThIBaTh ONTHMAJIBHBIE YCIOBHS B
YCTaHOBUBILINXCS PEKUMAaxX SHEPTOCUCTEM;
MMpOBOANTH OKCIICPUMCHTAJIBHBIC
HCCIIEIOBaHMs, CBA3aHHbIE C IOCTPOECHHUEM

3aBeplIeHHsl Kypca

aBTOMATTbl 0Oackapy KYpBUIFBUIAPbIH KYpYFa | KOHKPETHBIX CUCTEM U YCTPOWCTB

OalilaHBICTBl ~ DKCHEPUMEHTTIK  3€pTTEeyJiep | aBTOMaTHYeCKOIo yIpaBiIeHUs B

KYprizy HOpPMaJbHBIX M  aBAPUMHBIX  peXUMax
HEPrOCUCTEM

After successful
students will be
demonstrate knowledge of the means of
automation of control systems, control and
regulation of their variety; principles for the
implementation of automated centralized control
of energy supply at industrial enterprises;

calculate the optimal conditions in steady state
power systems;

to conduct experimental studies related to the
construction of specific systems and automatic
control devices in normal and emergency modes of
power systems

completion of the course,

Kypcmuty koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

KocinmopbIHHBIH 3HEPreTUKANIBIK CEKTOpBI YIIiH | Bompockl moctpoenuss u  akcmutyaraimu | Issues of construction and operation of automated
DHEPrUsSHBI 0AaCKapyIblH aBTOMATTAHIBIPHUIFAH | aBTOMATH3HUPOBAHHBIX JHEprocucteM | energy management systems for the energy
KyieciH Kypy JKoHe maijamaHy Mocesesepi. | ympaBlIeHHs JHEPreTHYECKHMM XO3sdCcTBOM | management of the enterprise.  Automatic
CHUHXPOHIBI MalInHaIap IbIH KO3YBIH | MPEATPUSATHS. ABtomatuueckoe | regulation of excitation of synchronous machines,
aBTOMATTBI 0Oackapy, KEepHEy MEH pEaKTHBTI | peryJupoBaHue BO30YXIeHUs CHHXpOHHBIX | control of voltage and reactive power modes.
KyaT pexXHuMJIepiH Oackapy. ODHEpreTHMKaJbIK | MAIMH,  yIOpaBleHWe  pexkumamu 1o | Automatic regulation of frequency and active
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KYHUeTepaeri KULTIKTI koHe OeJCeHII KyaTThl
ABTOMATTBI TYpJIe PpETTey. DHEPreTHKAIBIK
Kylene OPBIHIATATHIH AKYMBICTApIbIH
THIMJAUIINIH ~ Oarajiay JKOHE  KOJJAaHBUIATHIH
TEeXHUKAJBIK  KYPBUIFBUIAPABIH  CEHIMAUITIH
€CKepe OTBIPHIN, OJapJbl YHBIMAACTHIPYIBIH
YTBIM/IBI TICTIMEPiH 331pIey

HalpsDKEHWI0O W PEAaKTUBHOM  MOIIHOCTH.
ABTOMAaTHYECKOE PETYJIUPOBAHUE YACTOTHI U
AKTUBHOM MOIIHOCTH B SHEProCHCTEMAx.
Onenka 3¢ (GeKTUBHOCTH, MPOU3BOJIMMBIX B

JHEProCHCTEME ONepaluid ©  BBIPAOOTKE
palMOHABHBIX PEUICHUH 10 UX OpraHU3aliu
C Y4CTOM HaACKHOCTHU MMPHUMCHACMBIX

TEXHUYECKUX YCTPONCTB

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

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

DNEKTp PHEPTEeTUKAIBIK KYHeIepIiH
ABTOMATTaHBIPYBI MEH PEJICIIiK KOPFaybIHBIH
apHalbl CypaKTapsl

CnenuanbHble BOIPOCH! PEICHHOMN 3aIlUThI U
ABTOMATHU3AIMH JIEKTPOIHEPTETUUECKUX
CHCTEM

Special issues of relay protection and automation
of electrical power systems

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

No6parumosa C.B.

No6parumona C.B.

Ibragimova S.V.
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Korny ounamukacel / Tepmoounamuka / Thermodynamics

OKy maxcamut / Yueonas uens | Purpose

JKbuTynmbIK — TpomiecTepAl  JKy3ere  achIpyIabiH
ipreqi  3aHABUIBIKTApbl  Typalibl  OUTIMIEpIH,
KAHAPTHUIATBIH SHEPrUs Ke3JepiH NaiiianaHy
apKbUIBI  TEPMOJAMHAMUKAIBIK  IPOIECTEPIi
TaJayablH TEPMOJAMHAMHUKAIIBIK JIIICTEpiH Oy
JaFbUIAPBIH KATBIITACTHIPY

CdopmupoBats 3HaHUSA 0 (HYHIAMEHTATBHBIX

3aKOHAX OCYILIECTBIICHUS TEIUIOBBIX
MPOIIECCOB, HABBIKM  TEPMOJMHAMHYECKUX
METOJIOB ~ aHalu3a  TEPMOJAMHAMUYECKUX
IIPOLIECCOB pu UCI0JIb30BaHUU

BO300BHOSJIEMBIX HCTOYHUKOB OHCPIun

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

namuceci / Pezynemamot 00yuenusn / Learning outcomes

Okbimy
Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap
— TEPMOJAMHAMUKA 3aH1apblH curarray;

OPTYPJIL KYMBIC JIEHEICPIHIH KacCHETTepl JKOHE
oNapAblH KYHIHIH e3repy mapamerpiiepi MeH
MIPOLIECTEPIH eCenTey 91icTepi;

— JKaHAPTBUIATBIH OJHEPreTHKa JKYHWelepiHiH
OPTYPJI JKBUTYy JKaOJBIKTApBIH IKETLINIpyTe
KOHE KYMBIC icTeyre OailaHbICThI
MPAKTUKAJIBIK MOceNesepl IIemyae OHTAMIIbI
HYCKaJap/pl TaH7AY;

— TEpMOJMHAMUKAJBIK MPOLECTE Ta3[blH 1K1
SHEPTHUSACHI MEH KYMBICHIHBIH ©3TepPYiH €CelTey:
n300ap, U30X0p, U30TEPMUSIIBIK, aualdaT >KoHe
TIOJTUTPOIITHI TTPOIIECTED

IMocae ycmemHoro
o0yuarmuecs OyayT
OIINChIBATh 3aKOHBI TCPMOANHAMUKH
CBOMCTBA PA3JIMYHBIX pabOUUX TEJ U METOJbI
pacdera  mapaMeTpoB M IIPOILECCOB
W3MEHEHMSI UX COCTOSIHUS;

OCYHICCTBJIATDH BI)I60p OIITUMAJIbHBIX
BapuaHTOB IIpU PCIICHUMU IMPAKTUYCCKUX
3aJa4, CBSI3aHHBIX C COBEPILIEHCTBOBAaHUEM U
paboToit pa3sHoo0Opa3HOro
TEIMJIOTEXHUYECKOTO 000pYA0BaHMs CUCTEM
BO300OHOBIISIEMOM SHEPTreTUKH;

BBIUUCIIATh ~ M3MEHEHUs  BHYTpEHHEH
SHEeprun u paboThI rasa B
TEPMOAMHAMHUYECKOM TIpoliecce: N300apHOM,
HU30XOPHOM, H30TEPMHOM, aJHadaTHOM U
HOJUTPOITHOM Ipoleccax

3aBeplIeHHsl Kypca

After successful
students will be
describe the laws of thermodynamics;
properties of various working bodies and methods
for calculating parameters and processes for
changing their state;

to select the best options when solving
practical problems related to the improvement and
operation of a variety of heat engineering
equipment for renewable energy systems;

calculate changes in internal energy and gas
work in a thermodynamic process: isobaric,
isochoric, isothermal, adiabatic and polytropic
processes

completion of the course,

Kypcmoiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

TexHuKanpIK TEPMOJIMHAMMKA Heri3aepi.
TepMoauHaMUKaHBIH HETI3rl TYCIHIKTEpi MEH
3aHgapel. TepMOIWHAMHUKAHBIH EKIHII 3aHBI.
Kapno mmkni. KapHO UMKIIHIH THIMALTITI.
OKceprusi  JKOHE  OJHEprus.  DKCEePTUSHBIH
Typiepi. HakTel Trasmap MeH  OynapablH

OCHOBBI ~ TEXHUYECKONW  TEPMOJMHAMHKH.
OcHOBHBIE MOHSATHUSA u 3aKOHBI
TEPMOJNHAMUKH. Bropoit 3aKOH
tepmoauHamuku. [ukn Kapno. KIIJ nmxmna
Kapno. DOxceprus wu  aneprus. Bumsl

OKCCPruun. TCpMO,Z[I/IHaMI/I‘-ICCKI/IC IMPONLCCChI

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
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TepMoaMHAMHKAIBIK Tpouectepi. Cy OYBIHBIH
KYHiH e3repTy MPOIIECTEPIHIH
tepmoauHamukacel. Cy OybIHBIH KecTelepi MeH
ceI30asiapel. bymMeH Herisri TepMoIMHAMHUKAIIBIK
mpouecrepaiy  cyperi P-V, T-S§, H-S -
auarpammanapa. Kbuty ~ TeXHHUKACHIHBIH
Heriznepi. By mibFapaTelH KOHABIpFBUIAP. By
TEHEPATOPhl KOHE OHBIH HETI3T1 AJIEMEHTTEPI.
XUMUSIIBIK  TEXHOJIOTHSJIApAAFbl TOHA3BITKBIII
KOHJBIpFbUIap. JKaHapThUIATBIH  SHEPrUSMEH
CaNKbIHIATY JKyHeci. JKblmy »HEpruscel MeH
TOHA3BITKBIII  KOHABIPFBUIAPBIHBIH  UKIJIEPIH
Tangay. by aJeKTp cTaHIMsTIapbIHBIH IUKIIaphI

peanbHBIX Ta30B W MapoB. TepMmoanHaMuKa
IIPOLIECCOB M3MEHEHMsI COCTOSIHUS BOJSHOIO
napa. Tabnuusl M AuarpaMMbl  BOJSHOTO
napa. N300pakenue OCHOBHBIX
TEPMOAMHAMMUYECKUX IPOLIECCOB C MapoOM Ha
P-V, T-S, H-S — nuarpammax. OCHOBBI

TETUIOTEXHUKH. [Taporenepupyrouue
ycTaHoBKHU. [laporeneparop u ero oCHOBHbIE
3JIEMEHTBI. XO0J1010T€HEPUPYIOLIUE
YCTAaHOBKM B XUMHYECKHUX TEXHOJOTHUSX.
Cucrema X0JIOAOCHA0KEHUS
BO30OHOBIISIEMOM  DHEPIEeTUKH. AHanu3
IIUKJIOB TCIIJIOCUJIOBBIX MW  XOJOAUJIBHBIX

YCTAHOBOK. ]_[I/IKJ'IBI MMapOCHUJIOBBIX YCTAHOBOK.

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
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

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

OHeprusiHbl paloHaI/bl Malijalany,
JlacTypiti emMec xKoHE )KaHFBIPMaJIbl SJHEPreTHKA
KOHJIBIPFBUIAPBIH K00anay,
Onpipicre )KoHE TYPMBICTA KaHFBIPMAITbI
SHEprus Ke3/AepiH naijaian

PanmonanbHOE 3HEProuCIIONb30BaHUE,
[IpoexkTrpoBaHue yCTaHOBOK
HEeTPaJULIMOHHON U BO30OHOBIISIEMOM
SHEPIHH,

Hcnonb3oBaHue BO30OHOBIISIEMBIX
VCTOYHUKOB YHEPTHH B TPOU3BOJICTBE U OBITY

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

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Camna B.1O.

Cama B.1O.

Sapa V.Yu.
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Dnekmpmen HcadOblKmayowvtyy meopuansvik Hezizoepi / Teopemuueckue ocnoewnl Inekmpocnaovrcenusn / Theoretical basics of electricity

OKy maxcamut / Yueonas uens | Purpose

DneKTpMeH KaOABIKTAYIBIH TEOPUSIIBIK
Heri3epi,  OHEPKACINTIK  KOCIMOPBIHIAPIBI
ANEKTPMEH KaOJbIKTAy KYUeIepiH KYpYIbIH
TEOPHSCHI ~ MEH  NPUHIOUNTEpI  OOWBIHIIA
OlTiMIEpiH, 3JIEKTPMEH a0 IBIKTaY/TBIH
panroHaIbl CYJI0ANapbiH KYpPYy JKOHE OJIapJIbIH
YKYMBIC 1CTEY JIaFIbUIAPBIH KAJBINTACTHIPY

CdhopmupoBaTh 3HaHHS 1O TEOPETUYECKHM
OCHOBAM  DJIEKTPOCHAOXKEHUS, TEOPHUH MU
MIPUHLUIIAX IIOCTPOEHUS cucreM
JIEKTPOCHAOKEHU S MIPOMBILIEHHBIX
NPEANpPUATH, HABBIKKM [0  CO3JAHUIO
palMOHANIBHBIX CXEM JJIEKTPOCHAOXKEHUs U
UX SKCIUTyaTalluy

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

namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajnyubLiIap

— DJIEKTPMEH KaOpIKTAY Kylenepin
OHTAMNIAHABIPY  MIHJCTTEPIH; AJIEKTPMEH
XKaObIKTAY KyHenepinig TEXHUKAIbIK-

HKOHOMHKAJIBIK €CEeNTEYIIEePIHIer KIIACCHKAIIBIK
Tanaay 9MICTepiH OLTYyl KepceTy;

— OHTAMNIAHABIPY  MOCeNeNepiH  KypacThIpy
KOHE OJlapbl INEHIyAiH OpTYpPJi SicTepiH
KOJITaHy;

— DJJEKTPMEH KaOJbIKTaY KyHenepin
OHTAMJIaHABIPY MOCEJIENePiH MIeTy.

IMocae ycmemHoro 3aBepuieHHsi Kypca
o0yyarommecsi OyayT

— JIEMOHCTPHPOBATh 3HAHUE 3ama4
ONTUMH3AIMUA CHUCTEM DIIEKTPOCHAOKEHUS;
METOIOB KJIACCUYECKOT0 aHallu3a B TEXHUKO-
HKOHOMHYECKUX pacuerax CHCTEM
JIEKTPOCHAOKCHUS;

— COCTaBIIITH  3aJa4d  ONTHMH3ALUU U
MPUMCHATH PA3JIMYHBIC METOAbI UX PCIICHUA,
— pemiath 3aJaud  ONTHMHU3ALUU CUCTEM
ANEKTPOCHAOKEHUSI.

After successful completion of the course,
students will be

— demonstrate knowledge of the problems of
optimizing power supply systems; methods of
classical analysis in technical and economic
calculations of power supply systems;

— compose optimization problems and apply
various methods for solving them;

— solve problems of optimizing power supply
systems.

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

NuxeHepik 3epTTeyAiH TEOPUICH MEH

Teopus 1 MpakTHKa UHKEHEPHOTO

Theory and practice of engineering research

MPAKTHKACKI HCCIIEIOBAHNS

Kypcmuin kvickawa masmynnt / Kpamxoe codepycanue Kypea | Course summary
Kypcthin HETi3r1 epexernepi. SES | OcHoBHble — mONOXKeHHsT  Kypca. 3amaum | The main provisions of the course. Tasks
OHTaMJIAHBIPY Macenenepi, anektpMmeH | ontummsaimn COC, Metoasl kiaccudeckoro | optimization of SES, Methods of classical analysis
KaOIbIKTay KyHenepiHin TeXHUKANBIK | aHamu3a B TDO cucrem snektpocHabkenus. | in the feasibility study of power supply systems.

HSKOHOMHKAJIBIK HETI3/IEMECIHJE KJIaCCUKaJIbIK
Tanaay omictepi. MyMKIHAIKTEP TEOPHSICHIHBIH
AJIEMEHTTEPI AKOHE OHEPKACINTIK
KOCIMOPBIHAAPAAFBI IEKTP SHEPIUsCHIH

DneMeHThl  TEOpUM  BEPOSTHOCTEH |
MaTeMaTHuecKol 00paboTKH  pe3ysbTaToB
skcriepumenTa 3nemeHToB COC, [TpuemHuku
JIEKTPOIHEPTUU Ha MPOMBIIIJICHHBIX

Elements of the theory of probability and
mathematical processing of results experiment
elements SES, Receivers electricity for industrial
enterprises. Intrashop electrical networks. Internal
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KaObUIIaFbIIITAp, CoC DJIEMEHTTEPiHIH
AKCIEPUMEHTTIK HOTIIKEJIEPIH MaTEeMaTHKAaJIBIK
OHJICY. Intrashop EKTP KeJiepi.
OHEPKOCINTIK  KOCIMOPBIHAAPABI  3aYBITIIIUIIK
JIIEKTPMEH XKaOJIbIKTAY. Kocanksl
CTaHIUSUIAP IbIH OpHaJIaCybIH aHBIKTAY.
Kocankel cranius  TpaHchopMaTopiIapbIHbIH
caHpl MeH KyaTblH Tapmay. COC kepHeyiH
TaHaay. DKOHOMUKAJIBIK cebenTepre
OallUTaHBICTBI ~ OTKI3TINI KUMaJIAphIH TaHJAYy.
PeakTuBTI KyaTTHI ©Tey Macesenepi.

NPEAIPUATUIX. BnyTtpuuexossie
JJNIEKTPUYECKUE  CeTH.  BHyTpum3aBoackoe
3JIEKTPOCHA0XKEHUE IIPOMBILLIICHHBIX

NPENPUSITHH. Onpenenenue
MECTOpPACHOJOKEHUS TOJACTaHIMH. BriGop
yyclia W MOILIHOCTH  TpaHcPopMaTopoB
noactaniuii. Bwibop wHanpsokenuit COC.
Bri6op CEUYCHUI MPOBOJTHUKOB o
9KOHOMHYECKUM COOOpakeHUsM. Bompocsr
KOMITEHCAIIMN PEaKTUBHON MOIIHOCTH.

plant power supply industrial enterprises.
Definition substation locations. Choice of number
and power of substation transformers. SES voltage

selection.  Section
economic  reasons.
compensation.

selection conductors for
Issues of reactive power

Ilocmpexsusummepi / [locmpexeuszumet | Postrequisites

DneKkTpMeH KaObpIKTay CeHIMIILTIT )KoHe
9JIEKTP PHEPTHSICHIHBIH Calachl

HanexXHOCTbh 3IeKTPOCHA0KEHHS U KaYeCTBO
HJIEKTPUUYECKON IHEPTUU

Supply reliability

and quality of electric power

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Cama B.1O.

Cama B.1O.

Sapa V.Yu.
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Aemomammanovipulizan 6ackapy xcyienepi / Asmomamusuposannsle cucmemnl ynpasnenus / Automated control system

OKy maxcamut / Yueonas uens | Purpose

MarwucrpanTrapasly  eHuipicTik o0wvekTinepai | ChopmupoBats y MaructpantoB 3Hanus, | 10 form undergraduates’ knowledge, skills and
OackapyIblH 3aMaHayd aBTOMATTaHIBIPBIIFAH | yMEHHS M HaBBIKOB B oOiacTH pa3pabotku, | abilities in the development, research and operation
KyHenepiHn »acay, 3epITey JKOHE NailijajaHy, | UCCICIOBaHHS u skcrryaraiu | Of modern automated control systems for industrial
OChI JKYHENepAiH TEOpHsICHl MEH TaKipuOeci | COBpeMeHHBIX aBTOMaTu3npoBaHHBIX cucteM | facilities, the theory and practice of these systems
OoiipiHIma OimimM, OUTIK JKOHE JaFJbUIAPBIH | yIpaBlieHUs OOBEKTaMHM MPOMBIIIJICHHOCTH,
KaJIBINTACTBIPY TCOPUH U MPAKTHKH ITUX CHCTEM

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes

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

aJIymbLIap odyuarommecst OyayT students will be

— ABX TexHHMKaNbIK JKOHE OarjapiaMaiblK | — HCIOJIb30BaTh OCHOBHOM coctaB | — Use the main composition of the hardware and
KamMTaMachl3  €TYOiH  HEerisri  KYpPaMblH, | TEXHHYECKOIO u nporpammuoro | software of automated control systems, trunk-
MarucTpajibIblK-MOAYJIBIIK JKYHENIep/l JKoHe | oOecredeHus ACY, maructpainbHo- | modular systems and special interface systems;
apHaiibl uHTepdeiic xyilenepin naiganany; MOIyJbHBIE  CHCTEMBI M crneuuanbHbeie | — apply and solve system-wide issues of building
— TEXHOJIOTHSUIBIK porecTepMeH JKoHE | MHTEP(EHCHBIE CUCTEMEI, automated control systems by technological
skcriepuMeHTTepMeH ABJXK  KypynbslH Kanmbel | — MPUMEHSATh M pemiaTh oOmecucTeMHbie | processes and experiments, design distributed
KYHETIK MocenenepiH KOJIJaHy >KOHE IIelly, | BOIMPOCHI MOCTPOCHUSI ACY | automated systems;

TapaTbUIFaH aBTOMATTAH/BIPBUIFAH JKYHenepli | TeXHOJIOTHYECKUMHU Iporeccamu u | — apply methods for organizing the management
xobanay; IKCTIEPUMEHTaMH, npoektuposarh | of computing processes in automated control
— nmatdMKTepni Koca anrania, AbBJXK-ma ecenrey | pacupencieHHbIe aBTOMaTH3UpOBaHHbIE | Systems, devices for interfacing measuring
MPOIIECTEPIH, eJIIey anmapaTypacelH | CUCTEMBI, equipment with a computer, including sensors.
KOMIIBIOTEPMEH KYNTACTBIPY KYPBUIFbUIAPBIH | — TPMEHSTH METO/IbI OpraHu3auu

Oackapyabl YUBIMIACTBIPY 9ICTEPIH KOJ/IaHY. YIpaBIEHUS BBIYUCIUTEIbHBIMU MPOLIECCAMU

B ACY, ycrpoiicTBaMH  CONpPsKEHUS
U3MEpUTENbHON  ammapatypel ¢ OBM,
BKJIKOYAs JATUMKH.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DNEKTp onmeMaepi, METPOJIOTHS KIHE DIEKTP DNEeKTpUYeCKHe U3MEPEHUS, METPOJIOTHUS U Electrical measurements, metrology and
IHEPTHUSICHIHBIH METPOJIOTHSIIBIK IIBIFBIHIaPbI METPOJIOTHYECKHE TOTEPH IEKTPUICCKOM metrological loss of electric power
DHEPIHU

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

ACS, ACS, ASNI apaceianarbl Oaitnanbic sxoHe | Csi3p U pasmuune mexay ACYIT, ACYTII, | Communication and difference between automated
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albIpMalIbLIbIK. ABTOMAaTTaHABIPBUIFaH
Oackapy >Kyieci Typansl TyciHik. IIpomecti
Oackapy  ikyieci HICTIETIH aHBIKTaMa,
MiHzZeTTep, Heri3ri dyHkuusiuap. Ilponecti
Oackapy KYHECiHIH alpbIKIIa epeKIIeTiKTepi.
[Ipomecti ©Oackapy KYHECIHIH KYPBUIBIMJIBIK
cbi30anapsel. XKyiie OppIHAAWTHIH ()YHKIHUSIIAPIbI
aBTOMATTaHABIPY JEHreiliHe colKec MpoLecTi
Oackapy KYHECIHIH KJIACCU(PUKALIUSCHI.
ABTOMATTaHIBIPY OOBEKTICI PETIHAE FHUIBIMU
3epTTeyJiepre curarTama. 3epTrey o0beKTiIepiH
CaHJIBIK JKOHE callajblK KepceTKimTep OOWbIHIIA
KikTey. TeXHONOTHSUIBIK KypalAapIblH HETi3Ti
TONTAphl TMpOIECTi Oackapy KyHeciH KoHe
ACHU-ni SHT13y YIIiH KOJITAHBbLIAIEI.
ABTOMATTaHIBIPBUIFAH  KyHenepnueri  anu
KYPBUIFbLIAPHI. ABX-narbl TEpMUHAIBI
JKaOJIBIK.

ACHU. [Ilonsatue  aBTOMaTU3UPOBAHHOM
cucteMsl yrnpasieHus. Onpenenenue, 3aauu,
ocHOBHbIe (yHKuH, pemaembie ACYTIL.
Otnuuutensupie  ocobenHoctu  ACYTIL
CrpyKkTypHbIE CXEMBI ACVYTIL
Knaccudpukammss ACYTII mo  ypoBHIO
ABTOMATHU3AllMM  BBIMIOJIHSAEMBIX  CHUCTEMOU
byHKIHIA. XapakTepucThka HAaY4YHBIX
UCCIIEIOBAaHUM KaKk OOBEKTa aBTOMAaTH3AllHH.
Knaccudukanus o0beKTOB HccIeI0BaHUMN 110
KOJIMYECTBEHHBIM u KaueCTBEHHBIM
MOKa3aTeIsIM. OcHOBHbIE TPYIIIbI
TEXHUYECKUX CPEACTB, HCIOIb3YEeMbIC IS
peanuzauun ACYTII u ACHU. VYcrpolictBa
MaMsITH B aBTOMAaTU3UPOBAHHBIX CHUCTEMax.
Tepmunanbaoe obopynoBanue B ACY.

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
quantitative and qualitative indicators. The main
groups of technical means
implementation of process control systems and
ASNI. Memory devices in automated systems.
Terminal equipment in ACS.

used for the

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

DJEKTp SHEPreTHsUIBIK KYHEHIH TYPaKThIIBIFbI

Y CTOMYUBOCTh OJICKTPOIHCPICTUICCKUX
CHUCTEM

Stability of Electric Power Systems

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Camna B.1O.

| Cana B.IO.

Sapa V.Yu.
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2 2 OKY KbLIbIHA aPHAJFAH YJIEKTHBTIK MOHAEP / DIeKTUBHbIE IUCHUILINHBI 1J1s1 2 roaa odyuyenus / Elective courses

for year 2

IHepeuanvl payuonanovl nadanany/ Payuonanvnoe snepzoucnonvzosanue / Rational energy use

OKy makcamut / Yueonas uens | Purpose

MaructpaHTTapAblH ~ ASCTYpil €Mec  JKoHe
KAHAPTBUIATBIH SHEPrus Ke3JepiH Maiijanana

ChopmupoBaTh y MAarucTpaHTOB 3HaHMS,
YMEHUSI U HABBIKU 10 3HEProcOEpeKEHUI0 U

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

OTBIPBHIII, OTBHIH-PHEPIreTHKA KelIEeHIH/E | palMOHAILHOMY 3HEProMCIIONb30BaHuI0 B | energy use in the fuel and energy complex using
SHEPTUSHBI YHEMJICY JKOHE SHEPTUsHBI YTHIMJIBI | TOIUIMBHO-DHEPIeTUYECKOM — KoMIulekce ¢ | non-traditional and renewable energy sources.
naiiganany OoiipiHIIAa OuTiM, OUTIK JKOHE | UCIIOJIb30BAHUEM HETPaJUIIMOHHBIX u
JaFIbUIAPBIH KAJIBIITACTHIPY. BO300HOBJIIEMBIX HCTOYHHKOB SHEPTUU

Oxvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl corri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— TEPMHUHOJOTHMSHBI, HEri3ri YFeIMAap MEH | — JIEMOHCTPHPOBATH suanue | — demonstrate knowledge of terminology, basic
aHBIKTaMaJap/Ibl, SHEPIHs TUIMILUTITIHIH | TEPMUHOJIIOTHH, OCHOBHBIX moHsTtuii u | concepts and definitions, energy efficiency
KOPCETKIIITEPiH, SHEPreTHKAIBIK 3EpTTEYJep | ONpeleliCHHH, nokasateneii | indicators, rules for conducting energy audits;

KYPri3y epekerniepi Olnyai KepceTy;
JJIEKTP DHEPTHUACHIHBIH IIBIFBIHBIH €CeNTey

o/licTepiH, DJHEprus YHEMIEY IIapalapbiH
aHBIKTAY;

— DJHeprus pecypCTapbIHbIH OHIMCI3
LIBIFBICTAPBIH aHBIKTAy OOWBIHILIA ecenTeyliep
KYpPrizy, DJIEKTp  TYTBIHY  peXUMAEpiHe
acranTbIK OaKplIay KYprisy;

—  aHBIKTaMaJIbIK onebuerTepMeH KOHE

HOPMATUBTIK— TEXHUKAIBIK MaTepHallapMeH
KYMBIC iCTEY;
KOCIMOPBIHHBIH
TOJKY)KaTBIH jKacay

OHEPTICTUKAJIBIK

9HEProdPPEeKTUBHOCTH, MPABUI TMPOBEICHHUS
JHEPTEeTHYECKUX 00CIICIOBAHMIA,

OTpeAeNsAT, METOJBl pacueTa TOoTeph
JNEKTPUYECKON DHEPrHH, MEpPONPUATHS TI0
SHEPTOCOEPEIKECHHUIO;
MPOBOJUTHh PACUETHI

o OmpeACIICHHUIO

HEMPOU3BOIUTEIBHBIX pacxoioB
SHEPropecypcoB, MIPOBOJIUTH
WHCTPYMEHTAJIbHBIA ~ KOHTPOJIb  PEXKUMOB
AIEKTPONOTPEOIICHNUS;

— paboTaTh CO CHPAaBOYHOW JUTEPATypol U
HOPMAaTUBHO— TEXHUYECKUMHU MaTepuaiaMy;
COCTaBIIAATh DHEPIETUYECKUH MAclopT
PEeaNPUATHSL

determine the methods for calculating the
losses of electrical energy, energy saving
measures;

carry out calculations to  determine
unproductive expenditures of energy resources,
carry out instrumental control of power
consumption modes;

— work with reference literature and regulatory
and technical materials;

draw up an energy passport of the enterprise
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

DHEPreTUKAHBIH I'€0IKOJIOTUSIIBIK aCIIeKTLIepi,
Kblly TMHAMHKACHI

I'eonkoIOrHYeCKHE aCIIEKThI OHEPI'CTUKU,

TepmoanHamuka

Geological aspects of energy,
Thermodynamics

Kypcmoin kbickawa mazmynst / Kpamroe cooepicanue kypea | Course summary

DOHEprusiHbl YTBIMIBI TMaWJATaHyABIH HETI3Ti
Karunanapbl JKbUTy JKOHE 3JICKTP SHEPrHSCHIH
aTyJIBIH JOCTYPAl 9ficTepi. DHeprus yHeMaey
TEeXHOJNIOTUsUTaphl.  JlocTypii  emec  JkoHe
KAHAPTHUIATBIH SHEPTHUS KO3/Epi ®KOHE OJap IbIH
Kazakcran PecniyOnukaceinia JIAMYBI.
DHepreTuKagarbl OMOJOTHSIIBIK TEXHOJIOTHSIIAP.
ExiHIII peTTik 3HepreTUKabIK pecypcrap sKoHe
ONAPIBIH  KIKTETyl. DHEprus YHEeMICYIiH
HOPMAaTHUBTIK acTIEKTiJIEPi.

OcHoBHBIC IMPUHIUIIBL panruoOHaJIbHOI'O
HCIIOJIb30BaHUA OHEpPIrun Tp AJUIIMOHHBIC

CIIOCOOBI MOJTyYeHUS TEIIOBOM u
AIEKTPHUUECKON SHEPIHH.
DHeprocOeperaronme TEXHOJIOTHH.

Herpaauuuonnsie U BO300HOBJIsIEMbIE
WUCTOYHUKH DJHEPTUM M WX pPa3BUTHE B
Pecny6bnuke Kazaxcran. buonormueckue

TEXHOJIOIUHU B OHCPICTUKCE.

Bropuunsie

SHEPropecypcsl W HMX  Kjaccuukaims.

HopmaTtuBHO-ipaBoBbIE
SHEeprocOepexeHusl.

ACIICKTHI

Basic principles of rational use of energy
Traditional methods of obtaining heat and
electricity. Energy Saving Technologies. Non-
traditional and renewable energy sources and their
development in the Republic of Kazakhstan.
Biological technologies in power engineering.
Secondary  energy  resources and their
classification. Normative-legal aspects of energy
saving.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Komkun U.B.

Komkun U.B.

Koshkin L.V.
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Inexkmpmen HcadOvlKmay ceHimoinizi yncane rnekmp IHepeuacvinbll, canacol / Haoexcrnocmo r1ekmpocnadicenus u Kauecmeo 3J1eKmpuiecKkoil
anepzuu | Supply reliability and quality of electric power

OKy maxcamut / Yueonasn uens | Purpose

DneKTpMeH KaOIBIKTAY KYHelIepiHiH
CEHIMIUIITIHIH TEOPHSUIBIK KOHE MPAKTUKAIBIK
MOceJIeNepiH TYCIHY YIIH KaXeTTI TEOPHSUIBIK

CdopmupoBatb HEO0OXOIMMBIC
TEOPETUYECKHE W TPAKTHYECKHUE 3HAHUS JUIS
MMOHUMAHMS TEOPETUYCCKUX M MPAKTUICCKUX

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

’KOHE MPAKTUKAIBIK OLTIMII MarucTpaHT ©3iHiH | BOIPOCOB HaJIS)KHOCTH cucteMm | Systems so that the undergraduate can creatively
[PAaKTUKAJIBIK HHKEHEPJIIK KBI3METIH/IE | 2JICKTpOocHaOKkeHust  Juis  toro,  uroOsr | apply them in their practical engineering activities.
[IBIFAPMAIIBUIBIKIIEH KOJIJaHa aJaThlHAail €Till | MAarCTPaHT MOT MX TBOPYECKH IMPUMEHHTH B
KaJIBITaCThIPY. CBOEH MPAaKTUYECKOU UHXXEHEPHOM

JESATEILHOCTH

Okvimy namuorceci / Pezynomamut o0yuenusn / Learning outcomes

Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— BIKTUMAJIIBIKTap TEOPHSICHI MEH | — JIEMOHCTPHPOBaTh  3HaHUS  OCHOBHBIX | — demonstrate knowledge of the basic concepts
MaTeMaTHKAJIBIK CTaTUCTHKAHBIH HETI3T1 | MOHATHI U METOJI0B TeopuH BeposTHocTeit u | and  methods of  probability theory and
YFBIMIApbl MEH OJICTepi, KOCiOM ecemTepii | MaTeMaTH4eCKOi craructuky, | mathematical statistics, mathematical methods for
HICTITY/iH MAaTEMATHUKAJIBIK, o/icTepi, | MareMaTHYeCKHE METO/IbI pemenust | solving professional problems, basic laws of
MEXaHUKaHBIH HEri3ri 3aHaapel, OaigaHpIC | MPO(eCCHOHATBHBIX 3a71a4, ocHOBHBIX | Mechanics, physics of contact phenomena;
KYOBLIIBICTapPBIHBIH (u3uKacsl Typaylbl | 3aKOHOB MEXaHMKH, (u3Mku KOHTakTHHIX | — apply mathematical methods in solving typical
OimimMaepiH Kepcery; SIBJICHUH; professional problems;
— THUINTIK Kociou ecenTepi HIemyze | — NPUMEHATh MareMarndeckue meronasl npu | — build  mathematical models of  typical
MaTeMaTUKAJIBIK dJIICTEPIl KOJIIaHY; pelmeHnd  TUIOBBIX  mpodeccroHanbHbIX | professional tasks and meaningfully interpret the
— TUOTIK KOCIOM ecemnTepiAiH MaTeMaTHKambIK | 3a1ad, results.
MOJICTIBIEPIH  KYpPy  JKOHE  HOTHIKENEPIi | — CTPOMTH MaTeMaTHYECKUE MOJIEITH
Ma3MYHJIbI TYCIHAIPY. TUTIOBBIX  TPO(ECCHOHANBHBIX  3a7a4 |

COZIepIKaTENbHO HUHTEPIIPETHPOBATH

IIOJIyYEHHBIE PE3YJIbTaThI.

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

DIIEKTPMEH KaOABIKTAY IbIH TEOPHUSIIBIK
Heri3zepi

TeopeTrueckne OCHOBBI 3JIEKTPOCHA0XKEHUS

Theoretical basics of electricity

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

CeHIMOITIK TEOPUSICBIHBIH HeTi37epi.

OcHoBBl TeopuHM HaaeKHOCTUH. OCHOBHBIE ‘ Fundamentals of the theory of reliability. Basic
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CeHIMAUTIKTIH ~ HEri3ri  TYCIHIKTepi  MeH
curaTTamasapsbl. CeHiMaiTiKTI AHBIKTAY
omictepi. DIEKTP SHEPTEeTHKANBIK KYHeIepiHiH
CEHIMIITIK Mocesenepl KoHE Ooyap/bl IIemy.

OnexTp HEPreTUKAIIBIK KyHenepiHig
CEHIMILTITT MacelleJIepiH Kbl TYKBIPhIMIAY
KOHE oJapab HIenry CTpaTETHUSCHI.

DHEPreTUKAIBIK KYHEHIH KYPhUIBIMBI )KOHE OHBI
mojenbaey. CeHiMIUTIKTI jxo0anayra apHalFaH
TarcelpMayiap. OJEKTp TapaTy IKeIUIepiHiH
ceHiMainiri, D9C-TiH MarucTpai *KoHE OJapibl
mienry Macenenepi. OnepanusuiblK  CeHIMILTIK
MOceJIeTiepi KOHE OIap bl eIy

MOHATUS U XAPAKTEPUCTHKH HAJIC)KHOCTH.
Meroapl ompeneieHus HaJACKHOCTH. 3aaaqn
HAJICKHOCTH DJICKTPOIHEPTETHUECKUX CHCTEM
u  wux pemeare. OOmas  MOCTaHOBKA
pOoOIIeMBI HaJC)KHOCTH
AIIEKTPOIHEPTETHUCCKUX CUCTEM M CTpaTerus
ux pemieHust. CTpyKTypa SHEPrOCUCTEMBI U €€

MOJIETTUPOBAHUE. [TpoexTHbIE 3aauu
HAJEKHOCTH. IIpoekTHbIE 3a/1a4u
HaJeKHOCTH pacnpeenuTeNbHbIX
ANEKTPUYECKUX CeTeH, cucTteMoolOpa3zyrolieit
4acTu 29C u ux peLeHue.

SKCHHyaTaIII/IOHHI)IG 3aJa4yud HaACKHOCTHU U
X PpCIICHUC.

concepts and characteristics of reliability. Methods
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.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Cama B.1O.

‘ Cana B.IO.

Sapa V.Yu.
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Jacmypni emec jHcane Hcan2blpmavl IHEPemuKa KOHObIpulnapvit seoovanay / Ilpoexmuposanue ycmano6ok HempaouyuoHHOU u
60300n0615emou Inepeuu / Designing systems of Alternative and Renewable Energy

OKy maxcamut / Yueonasn uens | Purpose

JlocTypii emec koHe >kaHapThutaThlH dHeprus | ChopmupoBats y Marucrtpanta 6asoseie | TO form the basic principles of designing non-
KO3/IepiH TaOUFH JKoHE (DUBMKAIBIK MPOLECTEpP | MPHUHIIHIIBI npoektupoBanus | traditional and renewable energy sources as a
Kyideci  periHme — koOamayiabiH HETI3T | HETPaJAUIIHOHHBIX u Bo3oOHOBIsIeMBIX | System of natural and physical processes for the
OPUHIMOTEPIH  KaJbIITACTHIPY, OJIapIbIH | ICTOYHHKOB ~ OJHEprud  Kak  cuctemsl | undergraduate, studying the application of their
MYMKIHIIKTEpPiH  XajdblK  IIapYyalllbUIBIFBIH | IPUPOJHBIX H  (PH3MUYECKHUX  Mporeccos, | capabilities in power supply systems of the
NEKTPMEH KaOIbIKTAY Kylienepinie | u3ydeHue MPUMEHEHHsT MX BO3MOXHOCTEW B | hational economy

KOJIZIaHY/IbI 3epieney CHCTEMaX  JJIETKPOCHAOXEHHUS  HApOIHOIO

XO03SICTBA
Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

— JI9CTYPJIl €MeC KOHE JKaHAPThUIATBIH SHEPIHsl
KO3JIEPIHEH SHEPTUSHBIH COHFBI TYPJICPIH aiy
MPOIICCIHIH MPUHIIUIITEPl, TAOUFH HEPTUS MCH
KalTalamMa »SHEeprus Ke3JepiHiH SHEPrHsCHIH
KBULy JKOHE 3JIEKTp SHEprusChblHA aiHaIABIpy
ozicTepl Typajibl OUTIMAEPIH KOPCeTy;

— JI9CTYPJIl €MeC KOHE JKaHAPThUIATBIH SHEPTHs
Ke3/IepiH jko0anay 9iCTepiH KOJ1aHy;

— DHEPrusiHbl ally MEH TYPJIEHAIPYAIH ISCTYpIi
eMec 9IICTEPIH kolanay oiCTepiH KOJIJaHy;

— DHEPreTHKAJbIK JHEPrus Ke3/IepiHiH
napameTpIIepiH, SHEprus aFbIHJIaPbIHBIH
TBHIFBI3/IBIFBIH, SHEPreTHKAIBIK

KOHJBIPFBUIAPABIH MYMKIH OOJaThlH KyaThIH
Oararnay YIIiH TaCllaHbI €CETTeY.

— JACEMOHCTPUPOBATH
mponecca IOJYUCHUA
OQHCPIUHn u3

3HaHUS  TPUHIMIIOB
KOHEYHbIX  BHJIOB
HEeTpaJULMOHHBIX U
BO30OHOBJISIEMBIX ~ WCTOYHUKOB  BHEPIHUH,
METOZOB  MpeoOpa3oBaHUs  NPUPOIHON
SHEPTUU U SHEPTruu BTOPUYHBIX MCTOYHUKOB
B TEIUIOBYIO U 2JIEKTPUUECKYIO DHEPIHIO;
— HCIIOJIb30BAaTh METObl MPOEKTUPOBAHUS
HETPAJUIMOHHBIX U BO300HOBIISIEMBIX
HCTOYHUKOB DHEPIHH;
— HCIOJIb30BaTh METOJAbl INPOEKTHUPOBAHUS
HETPAJUIMOHHBIX METOJIOB IOJIyYE€HUS U
npeoOpa3oBaHus SHEPTUH,
— IPUMEHATh pacueTsl o OLICHKE
MapaMeTpoB SHEPreTUYeCKUX HCTOUYHUKOB

OHCPIrur, IIJIOTHOCTU TIIOTOKOB SHCPIUH,
BO3MOKHOH MOIITHOCTHU OHCPIrCTHYCCKUX
YCTAHOBOK

— demonstrate knowledge of the principles of the
process of obtaining final types of energy from
non-traditional and renewable energy sources,
methods of converting natural energy and energy
from secondary sources into thermal and electrical
energy;

— use design methods for non-traditional and
renewable energy sources;

— use design methods for non-traditional methods
of obtaining and converting energy;

— apply calculations to assess the parameters of
energy sources, the density of energy flows, the
possible capacity of power plants.
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Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

>KBIJ'Iy JANHaMHNKaChl

‘ TepMoguHamuka

\ Thermodynamics

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

Kemiymik  JkoHE  TapaThUIFaH  T'€HEpallusIra
apHaJFaH 2HEpPrusi OOBEKTUIEPIH KYpy Ke3iHIe
YKaHAPTHUIATHIH SHEPTHUSHBI TYPJICHIIPY,
KCIIEeH1 Taijanany KoHE IKUHAKTay/IbIH
TEXHHUKAJIBIK JKOHE TEXHOJOTHSUIBIK HETI3JIepiH
azipiey omicrepi. Kasipri 3aMaHFbI
OaraapIaMalbIK-TeX HUKAJIBIK Kypaiaap/isl
naijanaHa OTBIPBIN, >KAHAPTHUIATBIH SHEPTHUS
Ke3JepiHe HEr13/1e]IreH 00BEKTIIEPIIH
MEXaHHUKAIBIK, THIPABIUKAIBIK, KYPBUIBIC JKOHE
ANEKTP PHEPreTUKANBIK OOTIKTEPiH K00amayabIH
ecernTey oicTepi

Metonel 1m0 pa3pabOTKE TEXHUYECKUX H
TEXHOJIOTMUYECKMX OCHOB IpeoO0pa3oBaHus,
KOMILJIEKCHOTO UCIOJIb30BAHUS u
AKKYMYJIUPOBAHHSI BO30OHOBIISIEMON YHEPTHH
MIPH CO3/IaHUU SHEPTreTHUECKUX OOBEKTOB IS
CETEBOM W PACIHpENECICHHOW T€HEpaluu.
MeTtosl pacueToB MPOEKTUPOBAHUE
MEXaHUYECKOH, TUAPABINYECKON,
CTPOUTENBHON U  AJIEKTPOIHEPIETUUYECKOM
9acTH 00BEKTOB HA OCHOBE BO300HOBIISICMBIX
HUCTOYHUKOB DJHEPIMH C HCIOJIb30BAaHHEM
COBPEMEHHBIX MPOTPAMMHBIX M allllapaTHBIX
CpEICTB

and hardware

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

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Camna B.1O.

| Cana B.IO.

Sapa V.Yu.
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Inexkmp Inepecemuranviy Kazipzi macenenepi/ Coepemennvie npooemot 3nepecemuru / Modern problems of electric power

OKy maxcamut / Yueonas uens | Purpose

Maructpanrrap apacbIHJa AIEKTP
SHEPreTUKACHIHBIH HAKTHl MOceJelepi, oapbIH
XaNblK ~ CAaHBIHBIH  ©CYyIMEH, ©HEPKACINTIH
JaMybIMEH  JKOHE  KOpLIaraH  OpPTaHbIH
KargapiMeH OalIaHbICBl  Typajbl  TYCIHIK
KaJIBITaCThIPY

CdopmupoBaTh y MarucTpaHTOB IMOHUMAHHE

0 crienupuIecKux npodemax
JNEKTPOIHEPTETUKH, CBS3HM HX C POCTOM
HapOJIOHACEIICHUS, pa3BUTHEM
MIPOMBIIIIJICHHOCTH u COCTOSIHHEM

OKpY’Karollen cpeJibl

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

Hamuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJymbLiap

— 3JIEKTPOTEXHUKAIBIK KeIeHaep MEH
KYHENepIAiH dHEprus TUIMIUIITH KaMTaMachl3
eTyre OallJIaHBICTBI 3aMaHayW Macelernepie
O111iM Kepcery;

— DJJIEKTP DSHEPTeTUKACHIHBIH OPHBIKTHI JIaMy
npoOyieManapbiHa,  JJIEKTP  JHEPreTHUKACHI
CallaChIH/IaFbl  FBUIBIMH  JKOHE TEXHHUKAJIBIK
KETICTIKTEpre KaTBICTHI aKMapaT arbIHBIHIA

ITocne ycnemHoro 3aBepuieHHsi Kypca
o0yuarmuecs OyayT

— JACEMOHCTPUPOBATH 3HAHUA B COBPEMCHHBIX
BOIpOCAX, CBS3aHHBIX C oOecreyeHrueM
9HEProd(PpPEeKTUBHOCTH DIIEKTPOTEXHUICCKIX
KOMILJIEKCOB U CHCTEM,;

— OpHUEHTHPOBATHCS B MOTOKE MH(pOpMaLNH,
OTHOCALICHCA K MpodjIeMaM yCTOWYHBOTO
pa3BUTHs BJIEKTPOIHEPIreTUKH, HAayYHBIM U
TEXHUYCCKUM  JOCTHMIXKCHUSIM B obOiacta

After successful completion of the course,
students will be

— demonstrate knowledge in modern issues
related to ensuring the energy efficiency of
electrical complexes and systems;

— navigate the flow of information related to the
problems of sustainable development of the
electric power industry, scientific and technical
achievements in the field of electric power
industry;

Oarnapiany; ANIEKTPOIHEPT €THKH; — conduct analytical research on topical issues of
— DJIEKTp PHEPreTUKACHIHBIH O3CKTI MAceseepi | — MPOBOAWTH aHAIUTHUYECKHE MccienoBanus | the electric power industry
OOWBIHINA AHATUTHKAIIBIK 3€PTTEYJIEp JKYPTizy o aKTyaTbHBIM BOITPOCAM

AIIEKTPOIHEPTETUKU

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

WHxeHepik 3epTTeyiH TeOPHsICH MEH
MIPaKTUKACHI

TCOPI/IH " IpaKTUKa NHXKXCHCPHOT'O
HUCCICIOBaHUSA

Theory and practice of engineering research

Kypcmuin kvickawa masmynot / Kpamkoe codepocanue Kypea |

Course summary

3aMaHayd QJIEKTP DSHEPreTUKAChIH  JaMbITy
IapTTapbl. ODJEKTP DHEPreTHKACHIH JTaMBITY
Ke3eHIepl MeH  cTpareruscbl.  OHIipymIi
KyarTapasl  JaMBITYABIH  MOcelenepi  MeH
Oonamarbl. DJIEKTP SHEPTUSCHIH TapaTyFa *KoHe
TYTHIHYFa apHAJFaH OdJEKTP KOHJBIPFbUIAPHIH

YcnoBus pa3BUTHA COBPEMEHHOU
AJIEKTPOIHEPreTUKU. JTalbl W  CTpPaTErus
pa3BUTUS DIIEKTpodIHepreTuku. [Ipodbremsr u
MEePCIEKTUBBl  PAa3BUTHUS  TEHEPUPYIOIINX
MorqHocTe. [IpoGnemMbl W MEPCHEKTHBBI

Pa3BUTHUA SJICKTPOYCTAHOBOK PaACIIPCACICHUA

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
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JaMBITYJIBIH ~ Moceselepi MeH  OoJallaFsbl.
DJICKTP HEPreTUKACBIHAAFbl SHEPTUs YHEMJICY
KOHE  DHEpPrus  THIMIUIIT  Mocesemnepi.
banamanbl  JkoHE  JKaHAPTBUIATBIH  SHEPrUs
ke3nepi. Tapudrep. DIeKTp dHEPreTHKACHI
KYMBICBIHBIH ~ THIMAUNINT  MEH  CEHIMILTIT
Moceenepi. DneKTp HEPreTHKACHI
00BEKTUIEepiHIH SHEPTHUS THIMIUTITH
KaMTaMachl3 €Ty  Mocenenepi.  MammHa
Kacayaarel JIEKTP HEPreTHUKACHI
00BEKTUIEPiHIH CEeHIMIUIIT Macenenepi

U moTpedaeHus ekTposHepruu. [Ipodaemsl
AHEProcOEpeKeHUsI U SHEProdPPEeKTUBHOCTH
B OJICKTPOIHEpPreTUKE. AJIbTEpHATUBHBIC U
BO30OHOBIISIEMbIE ~ HMCTOYHUKH  DHEPIHH.
Tapudsl. IIpobrembr >pdeKTUBHOCTH |
HAJICKHOCTH (GYHKIIMOHUPOBAHUS
AJIEKTPOIHEPTETUKH. [Tpob6nemsl
obecrieueHus sHeprodhPpeKTUBHOCTH
O00BEKTOB  3JIEKTpO3HEpreTuku. IIpodiaembl
HAJIGKHOCTH OOBEKTOB DJICKTPOIHEPTeTHKH B
MaIIMHOCTPOCHUH

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.
Problems reliability of electric power facilities in
mechanical engineering

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Komkun U.B.

Komkun N.B.

Koshkin L.V.
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}I(aﬂapmbmambm IHEP2EMUKAJIBIK IKOHOMUKA / DKOHOMUKA 80300H0BAEMBIX UCHOUHUKOG JHep2uu / Renewable energy economy

OKy maxcamut / Yueonas uens | Purpose

Maructpantrap apacblHAa JIEKTP SHEPTUSCHIH

ChopMupoBaHTh Y MaruCTpaHTOB 3HAHUI B

To form knowledge among undergraduates in the

OHJIpY VIIH TaOWFU >KaHAPTBLIATHIH SHEPrus | 00JIaCTH texuuko-s3koHomuueckux | field of technical and economic characteristics of
pecypcTapbiH naiijanaHaThiH EKTP | XapaKTEPUCTUK DHEProycTaHoBOK, | power plants using natural renewable energy
CTAHIUSIAPBIHBIH  TEXHUKAIBIK-DKOHOMHUKAJIBIK | HCIOIb3YOIIHX npupoansie | resources for the production of electricity
cumnarTaManapbl caylachIH/Ia OUTIMIIEpiH | BO30OHOBIISIEMBIE sHEepropecypca TUTSE
KaJIBIITACTHIPY MPOU3BOJICTBA DIICKTPOIHEPTUH

Oxvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl corri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmieHusi Kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— JKBK caJIaChIH/1aFbl FBUIBIM MEH | — OIMKCHIBaTH OCHOBHBIC 3akoHOMepHOCTH | — describe the main patterns of development of
TEXHUKAHBIH JTAMYBIHBIH HETI3r | pa3BUTHS HayKu M TeXHUKH B obsactu BUD; | science and technology in the field of RES;

3aHJIBUTBIKTAPBIH CHITATTAY;
— JKDOK canacblHarbl cajajiblK CTaHAapTTapra
colikec FBIIBIMHA-TEXHUKAJIBIK ecenTep/i,
xobanay, Kelen >koHe 0acka Ja TEeXHUKAJIBIK
KyXKaTTaMaHbl peciMJey/liH HETI3r1 TaJamnTapsl,
HOpMaJapbl MEH KaruaajapbiH, 3epTTEyJIep MEH

o3ipieMeniepiH AKOHOMHUKAIBIK  THIMALUIITH
alKbIHAY IICTEPIH KOJIaHY;
— >KaHapTHUIATHIH SHEprus KO3IepiHIH

HKOHOMMKACHI CallaChIHAAFbl HAKThl MIHACTTEP1
mienry YIIiH 3aMaHayd oJICTEp MEH 3epTTey
KypajlapbIH KOJJIaHy;

—  TEXHUKAIBIK-D)KOHOMHUKAJIBIK ecenreynep
KYPri3y JKOHE DJJIEKTp DSHEpPreTuKachl MeH
AJIEKTPOTEXHUKA CajlaJlapbIHIAFbl  O00BEKTiIEep

MEH JKyHhenepnai jkofamay Ke3iHAe €H JKaKChl
KepceTKiTepi 6ap HYCKaHbI HETi3/ey

— TPUMEHSATH OIlpeieIeHus
SKOHOMMYECKOI 3P HEKTUBHOCTH
UCCIIeIOBaHUM M pa3pabOTOK, OCHOBHbBIE
TpeOOBaHUs, HOPMBI U TMpaBHUia 0(HOPMIICHUS
Hay4YHO-TEXHUYECKHX OTYETOB, IPOEKTHOM,
ONEPAaTUBHOM M  APYrOM  TEXHUYECKOU
JOKYMEHTaluu B COOTBETCTBUU c
OTpacJieBbIMH CTaHJapTaMu B obnactu BUDO;
— TPHUMEHATH COBPEMEHHBIE METOABI H
CpPEICTBAa  HCCIENOBAaHUSA NIl pELICHHs
KOHKpPETHBIX 3a/lad B 00JacT 3KOHOMHUKH
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUH,

— TPOBOJUTH TEXHUKO-9)KOHOMUYECKHE
pacueTbl W OOOCHOBBIBaTb BapUAHT C
HaWIy4IIMU NIOKa3aTeNsIMU pu
MIPOEKTUPOBAHUH OOBEKTOB M CHUCTEM B
ANEKTPOIHEPIETUYECKON u
3IEKTPOTEXHUYECKON OTpaciei

METOABI

— apply methods for determining the economic
efficiency of research and development, basic
requirements, norms and rules for the preparation
of scientific and technical reports, design,
operational and other technical documentation in
accordance with industry standards in the field of
renewable energy;

— apply modern methods and means of research
to solve specific problems in the field of the
economy of renewable energy sources;

— carry out technical and economic calculations
and justify the option with the best performance in
the design of facilities and systems in the electric
power and electrical industries
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

:‘)HepFeTI/IKaHBIH T'CO3KOJIOTHUAJIBIK acneKTinepi

I"'eosko0JIOrHYECKHE aCIEKTHI OHCPICTUKHU

Geological aspects of energy

Kypcmoiy kvickauwa mazmynst / Kpamkoe codepicanue Kypca/ Course summary

Kazakcranmarpl jkoHE QJIeMJIET] KaHAPTHUIATHIH
SHEPrus KO3JEpiHiH Maocelenepi MeH OoJallarsl.
Kazakcranmars KOHE anemeri Kell
OHCPICTUKACHI HAPLIFbI. K%aKCTaHI{aFBI JKIOHC
onemeri KYH HEPTHUSACHI HapBIFbI.
Kazakcranaarsl jxoHe oyieMieri OMoras HapbIFbL.
I'uaposnepreTuka. Kazakcrangarel  oHE
oJleMJIeTi MIaFbIH THAPOIHEPTeTUKAIBIK HAPBIK.

Kaszakcranma JKaHAPTHLUIATHIH SHEPTHUSHBI
JAMBITYTbIH KYKBIKTBIK KOHE
WHCTUTYIUMOHANABIK  IIapTTapbl. OHAIPICTIK
pecypcTapAblH IIBIFBIHAAPBIH Oaranay >KoHE
ayJaHaapaarsl OaaMaJbl SHEPTUSHBIH

SKOHOMHUKAJIBIK THIMILUTIT]

[Ipo6aembl ¥ nepCHEKTUBBI BO30OHOBIISIEMBIX
HMCTOYHMKOB dHepruu B Kazaxcrane m mupe.
PeiHok BerposHepretuku B Kazaxcrane u
MUpe. PBIHOK CONHEYHOH DHEPreTUKU B
Ka3zaxcrane u wmupe. PpiHOK Ouoraza B
Kazaxcrane wu wmwupe. I'uaposHepreTuka.
Prirok MaJIOH THUJIPOSHEPTETUKU B
Kazaxctane wu  wmupe. IIpaBoBele U
WHCTUTYLIMOHAJIBHBIE  YCIOBUS  Pa3BUTHs
BO300HOBIsieMol 3Hepretuku B Kaszaxcrane.
CroumocTHasi OLEHKAa IPOU3BOACTBEHHBIX
pecypcoB U 3koHOMHYecKast 3()(eKTUBHOCTH
aJIbTEpHATUBHOU JHEPreTUKU ()
HaIlpaBJICHUSM

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. Valuation of production
resources and economic efficiency of alternative

energy in areas

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

Camna B.1O.

Cama B.1O.

Sapa V.Yu.
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Dnekmp IHepeeMuUAIbIK HeyUeHiH, mypakmuliavievl / Ycemoiiuueocms rn1ekmpoinepzemuueckux cucmem / Stability of Electric Power Systems

OKy maxcamut / Yueonas uens | Purpose

OpTypii  QuU3MKanbIK ~Taburar

TYPAaKTBLIbIK KOHC

OlTiMIepl MEH JIaF IbUTAPhIH KAJBIITACTBHIPY

Ke3JIepiMeH
3JIEKTPOMArHUTTIK
YIIeCIMIUTIK CallaChIHAFbl MAaruCTPaHTTAP IbIH

ChopmupoBaTh y MarucTpaHTOB 3HAHHUS H
HaBbIKK B  O0JaCTH  YCTOHYMBOCTH H
3JIEKTPOMAarHUTHOU COBMECTUMOCTH c
HCTOYHUKAMHU  Pa3JIMYHOMN buznyeckoit
TIPUPOJIBI

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

Oxvimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Olrim
ajrymbLiap

— DJIEKTp SHEPTETUKAIBIK JKOHE
ANMEKTPOTEXHUKAIIBIK KYPBUIFBUTAPIaFbI
¢bu3MKaNbIK  KYOBUIBICTAp MEH  IpolecTep
TypaJibl OUTIMAL KOHE OJNap/bl MaTeMaTHKAIIBIK
CUNATTay oMICTEepiH, OJJIEKTPMEH KaOJbIKTay
KyHenepinaeri AJIEKTPOMArHUTTIK
YHIECIMIUTIKTI KaMTaMachl3 €Ty Macelenepi
Kepcery;

— DJIEKTP SHEPTeTUKAIBIK KyHenepueri,
Keninepaeri HKOHE KYPBUIFbLIAPAaFbI
MIPOIIECTEP/Il CUTIATTAY J/IICTEPIH KOJIaHy;

— DJIEKTP DSHEPreTUKAaJbIK >KaOABIKTHI ChIHAY

IIocne ycneumHoro
o0yuarmuecs OyayT
— JIeMOHCTPHPOBATH 3HaHUS o
(1)1/131/II-IGCKI/IM ABJICHUAM MW IIpoHeccaM B
JIEKTPOIHEPTETUUECKUX U
JJIEKTPOTEXHUYECKUX YCTPOUCTBAX U METOJIBI
X MaTeMaTH4eCKOTO ONMCAHUs, MPOOJIEMBI

3aBeplIeHUsl Kypca

oOecnieuyeHus 3JIEKTPOMArHUTHOU
COBMECTUMOCTHU B cucTeMax
ANEKTPOCHAOKEHUS,

— TIONB30BaThCS ~ METOJAaMU  OINHCAHUSA
NPOIECCOB B DJIEKTPOIHEPreTHUECKUX

CUCTEMAX, CETIX U YCTPOMCTBAX;
MOJIB30BAaTbCA METOJAMU M CPEICTBAMHU

After successful
students will be
— demonstrate knowledge of physical phenomena
and processes in electric power and electrical
devices and methods of their mathematical
description, problems of ensuring electromagnetic
compatibility in power supply systems;

use methods for describing processes in electric
power systems, networks and devices;

use methods and means of testing and
diagnostics of electric power equipment, means of
power quality control;

understand and use descriptions of processes in
devices of electric power systems, means of

completion of the course,

KOHE JUarHOCTUKasay oxicrepi MEH | HCIIBITAaHUUN u avarHocTvkd | control and quality of electric energy
KypaJlJapblH, 3JE€KTP SHEPIUSICHIHBIH CalachlH | 3JEKTPOIHEPreTHUECKOTO o0opyioBaHus,

0aKpuIay KypajapblH MaianaHy; CpeacTBaMHu KOHTPOJIS KauecTBa

— DBJEKTpP JHEPTETUKAIIBIK KyHenepiH | ICKTPOIHCPIHUH,

KYPBUIFbUIapPBIHAF bl IpOLECTEPIH | — MOHMMAaTb W HUCMOJb30BaTh OINUCAHMS

cUnarraMajiapblH,  2JEKTP  DHEPIHSCBHIHBIH | IPOLECCOB B YCTPOUCTBAX

carmacbl MeH 0akbulay KypaJAapblH TYCIHY JKOHE | AJIEKTPOIHEPreTUYECKUX CHUCTEM, CpPEICTB

nanganany KOHTpPOJSI M  KadecTBa  DJIEKTPUYECKOU

SHEPrUM

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

ABTOMAaTTaHBIPBUIFaH OacKapy kyHenepi

‘ ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS ’

Automated control system
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Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

DJEeKTp DHEPreTHKACHI

ANEKTPOMArHUTTIK
YHICCIMIUTIKTI KaMTaMachl3 eTy/IH
HOPMAaTHUBTIK-KYKBIKTBIK 0azacsl. Onextp
OSHEPTeTUKANBIK  JKYHECIHIH  JKOHE  OHBIH
AJIEMEHTTEPIHIH MAaTeMAaTHUKAJBIK CHITATTAMACHI.
EPS kyar cunarramanapsl. EES nuHamMukanbik
TYPaKTBUIBIFBI, €CENTEY XOHE Taljay odIicTepi.
ARV.t opekeriH eckepe OThIphI, EPS-TiH
CTaTHKAJIBIK TYPaKThUILIFI EPS TypaKThUIBIFBIH
kKakcapTy apaiapel. EPS skBuBanentrimiri,
3Treni mpouecTepAl  ecenTey  HOTHXKEJepiH
Tanuay KpUTEpHitIepi, OarmapiiaMalIbiK
’kacakTaMa. AmnaTTelK aBToMaTtukaHblH OKK
TYPaKTBUIBIFBIHA dCepi

Herisri  Tycinikrep.
00BEKTUIepIHACT]

OcHoBHble moHsATUS. HopmaruBHas 0asza
obecrieyeHus AIIEKTPOMArHUTHOM
COBMECTUMOCTH Ha o0BeKTax
AIIEKTPOIHEPTETHKH. Maremaruueckoe

ONMCAHUE AIIEKTPOIHEPIETUUECKON CHCTEMBbI
U €€ DJIEMEHTOB. XapaKTePUCTUKU MOIIHOCTH
29C. [Iunamuyeckasi ycToWuuBoCTh IIC,
MeToJbl pacuera M aHaimuza. CraTudeckas
yctoitunBocth DIC, yuer neiictBus APB.T
MeponpusTus 1o yJIy4IeHU0 YCTOMYUBOCTH
99C. DkBuBanentupoBanue I9C, Kpurepuu
aHaJlM3a pe3yJIbTaTOB pacyeTa IMEepPEeXOAHbIX
MPOLIECCOB,  MPOTpaMMHOE  OOecreueHue.
Binsinue npoTuBOaBapuiHON aBTOMAaTUKHU Ha
ycronuuocts 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 scemexuiici / Pykosooumens npozpammet | Prog

ramme manager

No6parumosa C.B.

‘ No6parumona C.B.

Ibragimova S.V.
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Ouoipicme jcane mypmvlCma Hean2vlpmaivl IHep2Us Ko3oepin nauoanany / Henonvzosanue 60300H0611eMbIX UCHOUHUKOS8 IHEPZUU 6
npouseoocmee u ourmy / The use of renewable energy sources in the production and life

OKy maxcamut / Yueonasn uens | Purpose

MarucTpaHTTap apacbiHla dpTYpPJi (U3UKAIIBIK
Taburar Ke3zepi Oap AaBTOHOMJBI SJEKTPMCEH
XKaOIBIKTAY KyHenepin azipiey MEH
KOJIJIaHYNIbIH ~ FBUIBIMU-TEXHUKAIBIK HETi37epi
TypaJibl OUTIM KYHECIH KaJIBIITaCThIPy

ChopmupoBaTh y MarucTpaHTOB CHUCTEMY
3HaHUI HAYYHO-TEXHUYECKUX OCHOB
pazpaboTKu U TPUMEHEHUS  CHUCTEM
ABTOHOMHOTO AIIEKTPOCHAOKEHUS C
HUCTOYHUKAMU  PA3INYHOU buznyeckoit
TIPUPOJIBI

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

namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

— aBTOHOM/JIbI 3JIEKTPMEH >KaOJbIKTay KyieciH
KYPYIbIH HETi3Tl NPUHOUNTEPiH, IKYHEeHIH
KYMBIC PEKUMAEpIH Oackapy MXKoHE 3JEKTp
SHEPTUACHIH OHIIPY MEH TYTBHIHYIBI YHJIECTipy
OPUHLIUNTEPIH CUINATTAy, aBTOHOMJbI D3JEKTP
CTaHLMSIIAPhI a0 IbIKTapbIHBIH HeT13T1
CHUIIaTTaMaJapblH aHBIKTAY;

— KaHAPTBUIATHIH SHEPIus Ke3JIepiHJIeri
KOH/IBIPFBUIAP]IBI €CETITEY;

— aBTOHOM/IBI JJIEKTPMEH KaOJbIKTAy
KYHeNepiHiH IapaMeTpIiepiH 3epTTey.

ITocne ycnemHoro 3aBepuieHHsi Kypca
o0yyarommecsi OyayT

— ONKCHIBATh OCHOBHBIE IPUHLUIIBI
IIOCTPOCHUA aBTOHOMHOM CHUCTEMBI
JIEKTPOCHAOKEHUS, MPUHLUIBI YIIPaBICHUS
pPeKUMaMU pa6OTI)I CHUCTEMbBI U COrjiaCoOBaHUuA
IIPOU3BO/ICTBA U notpeOieHus
ANEKTPOIHEPTUH,  OIPENEISATh  OCHOBHBIE
XapaKTepUCTUKH 000pYI0BaHUS aBTOHOMHBIX
3JIEKTPOCTAHIUN;

— paccuMThIBaTh YCTAHOBKH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH;

— HCCIEeOBaTh  MapaMeTpbl  aBTOHOMHBIX
CHCTEM 3JIEKTPOCHAOXKEHHUSI.

After successful completion of the course,
students will be

— describe the basic principles of building an
autonomous power supply system, the principles of
controlling the operating modes of the system and
coordinating the production and consumption of
electricity, determine the main characteristics of
the equipment of autonomous power plants;

— calculate installations on renewable energy
sources;

— explore the parameters of autonomous power
supply systems.

Ilpepexsuzummepi / Ilpepexeusumui / Prerequisites

KbUTy TMHAMHUKACHI

TepmonnHamuka

| Thermodynamics

Kypcmuiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

OHJlIpicTerl JKOHE TYPMBICTBIK CEKTOPJAFbI
KAl DHEPTUsS YHEMIEY TEXHOJOTHIIAPHIL.
KanapteuatelH ~ 3Heprus — ke3aepi  (KyH
DHEPTHACHL, JKel, Omomacca, TEOTEPMAIIBIK,
KEPIIH oNeyeTl TOMEH JKbuly, Cy, aya,
T'MJIPABINKAIBIK, OHBIH 1II1H/€ MIAFBIH CY JEKTP

Ob6mue sHEepropecypcocOeperarorime
TEXHOJIOTMHU B IMPOU3BOJACTBEC U KOMMYHAJIbHO
- ObITOBOM cekTope. Bo3oOHOBIsIeMBbIE
HUCTOYHUK OHEPTHUHU (COJ'IHC'—IHEUI OHEpPIuUs,
BETPOBas, ouomacca, reoTepMalibHasl,
HU3KONOTEHIIMAIBHOE TEIUIO 3€MJIH, BOJIbI,

General energy saving technologies in production
and utilities - household sector. renewable source
energy (solar, wind, biomass, geothermal, low
potential heat of earth, water, air, hydraulic,
including mini-hydro, tides, waves). Secondary
Renewable Energy Sources (solid domestic waste -
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CTaHIUSUIIAPBI, TOJIKBIHAAP, TOJIKBIHAAP). ExiHmIIi
pEeTTI >KaHAPTBUIATBHIH DHEPrUs Ke3aepi (KaTThbl
TYPMBICTBIK KQIJBIKTap - KaTThl KaJJIBIKTap,
OHMIPICTIK  KOHE  TYPMBICTBIK  CapKBbIHJIBI
CylapiaH KbULy, OKbUTy JKOHE IKEIJETy
rasziaphbl). Kasnrmpina KEJIIMEUTIH KOHE
KaHAPTHUIATHIH JHEpPrus Ke3JepiH
naiiamanyIblH I9CTYPJIi €eMeC TEXHOJIOTHUsIaphI
(cyreri »Hepruscel; MHKPOKeMIp; KilIiripim
SHEprusarbl TypOWHANAp; Ta3NaHABIPY KOHE
MUPOJIKN3; Ka30ambl OTBIHABI IKAFYIBIH JKOHE
OHJICYIIH KaTaJIMTUKAJIBIK amicrepi,
CHHTETHKAJIBIK OTBIH - JUMETHI  3¢upi,
METaHOJ, 3TaHOJ, MOTOP OTBIHAAPHI). DJIEKTP
CTaHIMSUIAPHI (TYpICHIIpTiIITep).

BO3/lyXa, THUIpABIMYECKasi, BKIIOYash MUHU-
I'DC, npunuBel, BONHBI). BTOpuuHBIC
BO300HOBJIsIEMBIE HCTOYHHUKU JHEPTUU
(TBepapie ObITOBBIE OTXO0ABI - THO, Temio
MIPOMBIIIIJICHHBIX U OBITOBBIX CTOKOB, TEILJIO H

ras BEHTHUISLIVH ). Herpaaunmonnsie
TEXHOJIOTHH HCIIOJIb30BaHUS
HEBO300OHOBIIIEMBIX M BO300OHOBJIIEMBIX
HCTOYHHKOB SHEPTrUuU (BomopoHas

SHEPreTHKa; MUKPOYIroJib; TYpOUHBI B MaJoi

SHEpreTuke; rasupuKaus ¢ HPOJIH3;
KAaTaJUTUYECKUE  METOAbl  CXKHUIMAHUA U
nepepaboTKM  OpPraHMYECKOTO  TOILIMBA;
CUHTETHYECKOE TOIUIMBO - JUMETHJIOBBIN

3¢up, METaHOI, 3TAaHOJI, MOTOPHBIE TOILUINBA).
DHepreTuyeckue YCTaHOBKH
(npeoOpazoBaTenn).

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).

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Komkun U.B.

‘ Komxun U.B.

Koshkin L.V.
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dnexmp InepeemuKanvik, Heyienepoiy; A6momMammanoblpysl MeH peeiiK KOp2ayvlHolH, apHaiivl cypakmaput / CneyuaibHbie 60nPOChl peieiiHoll
3auuUmol U agmomamusayuu siekmpornepzemuyeckux cucmem / Special issues of relay protection and automation of electrical power systems

OKy maxcamut / Yueonasn uens | Purpose

DnexTp KyHenepiH, OSJIEKTPMEH >KaOAbIKTay

KYWETepiH  peNeNik  KOpFayAblH  apHaifbl
KaOIBIKTapbIH, KOPFaHBICTHIH SKaJIIIbI
MPUHIMITEPIH, KOCAIKBI CTAHIMS I[TUHACHI

Tpanc(hopMaTOpIAPBIHBIH  KEJIUIEPIH, DJICKTP
KO3FAITKBIIITAPBIH KOPFAyAbl OKBIN YUPEHY
HETi3/IepiH KAJIBIITaCTBIPY

CdopmupoBathb OCHOBBI U3Y4YCHHUS
CHELUAJIbHOM TEXHUKU PEJIICHHON 3allUThl
INEKTPUYECKUX CHUCTEM, CUCTEM
JIeKTpOCcHAOXKeHHs,  oOmmMe  MPUHLUIIBI
3alUThI, 3aILUTHl JUHUH TpaHC(HOPMATOPOB
LIYH NOACTAHLINM, dJIEKTPOABUTATEIIEH

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

Hamuceci / Pezynomamut o6yuenusn / Learning outcomes

Okbimy
Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap
— DJICKTp JKYHENEepiHJeri oTHeNi MpomecTepi,
ANEKTP CTaHIIMSIAPHI MeH KOCAJIKBI
CTAaHIMSUIAPABI  apHAWBI  PENeK  KOpFaybl
KOepCeTy;

— DIEKTp JKYHENepiHJeri KbICKa TYHBIKTATY
TOKTapblH €CEeNTey, OJJICKTPMEH >KaOJbIKTay
KYHECIHIH anaTThIK PEKUMIEPIH Talaay;
—  KOHJABIPFBLIAPIBI €CeNTeHI3
KOPFAHBICTBIH CE3IMTAJIIBIFBIH TEKCEPIHI3;
— KOpFaHbBIC CEJEKTHBTUIITIHIH KapTajapblH
KYpY;

— HaKTBl JJICKTPMEH JKa0JBIKTay CXeMallapbl
YIIIH KOpFay/ibl KOJJAaHy

KIOHC

IMocse ycmemHoro
o0yuarmuecs OyayT
— JIEMOHCTPUPOBATh 3HAHUE MEPEXOIHBIX
MPOLIECCOB B DJIEKTPUYECKUX CHCTEMaX,
CIIELIMAIBHOMN penernHou 3aIIUThI
ANEKTPUYECKUX CTAHIIUHN U MOACTAHIINH;

— PpaccUMTHIBATh TOKU KOPOTKHUX 3aMbIKaHUM
B QJIEKTPUYECKUX CUCTEMaxX, aHaJIM3UpPOBATh
aBapuiHbIE PEXKUMBI CUCTEMBI
3JIEKTPOCHAOKEHNUS;

— paccuMThIBaThb YCTAHOBKM U IPOBEPSTH
YYBCTBUTEIBHOCTH 3aLIUT;

— CTpPOMTb KapThl CEJIEKTUBHOCTHU 3aILUT;

— TPUMEHSATH 3alUThl JJII KOHKPETHBIX
CXEM DJIEKTPOCHAOXKECHHS

3aBeplIeHUs] Kypca

After successful
students will be
— demonstrate knowledge of transient processes
in electrical systems, special relay protection of
power stations and substations;

— calculate short circuit currents in electrical
systems, analyze emergency modes of the power
supply system;

— calculate the settings and check the sensitivity
of the protections;

— build protection selectivity maps;

— apply protection for specific power supply
schemes

completion of the course,

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

DOHepreTUkagarbl HUQPIIBIK XKOHE ChIMCHI3
TEXHOJIOTHUsIIAp,
3aMaHayu 3HEprus KyleaepiHaeri aBToMaTuka

[udpossie u GecipoOBOAHBIE TEXHOIOTHUHU B
SHEpreTuKe, ABTOMaTHKA B COBPEMEHHBIX
SHEProCUCTEMAax

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

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue xkypca | Course summary

TeXHOIOTUSIIBIK JKOHE KYHemik
aBTOMATTaHABIPYJBbIH MakcaThl MEH TypJiepl.

Ha3snauenne u BHIOBI TEXHOJIOTMYECKOU U
CHUCTEMHOI aBTOMAaTHKU. PeieiiHas 3amura

Purpose and types of technological and system
automation. Relay protection as the first stage of
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Penenik KopraHbIC amaTTHIK aBTOMATHKaHBIH

OipiHII Ke3eH] peTiHe. Kopransic
KYpBUIFBLIAPhIHA KOWBLIATHIH Tayanrap:
TaHJAMAJIBUIBIK, KBUIIAMIIBIK, CEHIM/IUIIK,
Ce3IMTaIBIK, apThIK (PYHKIUSIAPILI OPBIHIAY.
KopraHbICTBIH KYPBUTBIM/TBIK ChI30acCHI.
Kopraynapeig YKYMBICBIHBIH HET13T1
aNropuTMIEpi, a0COTIOTTI KOHE CATBICTHIPMAITBI
CENIEKTUBTLIIK YFBIMBL. OHEepreTUKaIbIK

KYHENepAiH HEri3Ti JJIeKTp KaOJbIKTapbIH
Kopray epekmernikrepi. AVR, AChR xone ARV
TOTEHIIIC KaraauIapapl OackapyIbIH
ABTOMATH3AIHUSICHIHBIH QITFAIIKBI CaTBICHI
petinae. PeakTuBTi KyaT Ke3AepiH aBTOMATTHI

TYpJE peTTey

KaKk IepBas CTYNEHb IPOTHUBOABAPUIHOU
aBTOMaTHKH. TpeOoBaHus, NpeaAbsABIsIEMbIE K
yCTpOMCTBAM  3alUTBI:  CEJIEKTUBHOCTD,
ObICTpOJCIiCTBYE, HaJIe)KHOCTB,
YYBCTBUTEIHHOCTh, BBITIOJHEHUE (QYHKIUH
pEe3epBUPOBAHUS. CrpykrypHas cxema
3aILUTBHI. OcHoBHbIE QITOPUTMBI
(yHKLIMOHMPOBAHUS 3aIUT, IIOHATHE
a0coroTHOM U OTHOCHUTEIIHON
CeNeKTUBHOCTH.  OCOOCHHOCTH  3alUThI
OCHOBHOTO 3JIEKTPOOOOPYI0BaAHUS
sHeprocucteM. ABP, AUP wu AIIB kak
IIEpPBbIC CTYIIEHHU IIPOTUBOABAPUIHON
aBTOMATHKH. ABTOMaTHUECKOE
perylupoBaHl€ HUCTOYHUKOB  PEaKTHBHOMN
MOILHOCTH

anti-emergency automation. Requirements for
protection devices: selectivity, speed, reliability,
sensitivity, redundancy functions. Block diagram
of protection. The main algorithms for the
functioning of protection, the concept of absolute
and relative selectivity. Features of protection of
the main electrical equipment of power systems.
AVR, ACR and AR as the first stages of
emergency  control  automation.  Automatic
regulation of reactive power sources

bazoaprama scemexuiici / Pykosooumenwv npozpammet | Prog

ramme manager

Komxkua U.B.

‘ Komxkun 1.B.

Koshkin I.V.
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