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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYMEJIICHreH TaHaay OoMbIHIIA
MIOHJIEP Ti31IMIH YKOHE OJapIbIH KbICKA CUITATTaMaChliH KapacThIPabl.

MaructpaHT MaMaHJBIKTapJIbIH MIHJETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH  MOHACPIH MEHIepPYMEH KaTap, YCHIHBUIBIIT OTBIPFaH TaHAAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

ONexTUBTI TOHAEpPAl TaHjAayFa »daBaiizep KeHec Oepeni. Maructpant
sABal3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCMApbhlH KYpy YIIIiH
MIOHJIEPTe KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bigiMm Oepy TpaeKTOPHUSACHIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPEeTIHJE KOCIOM JallbIHABIFBIHBI3IBIH
JIEHrel1HEe BIKIa €TETIHIH €CTEe CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON TEXHOJOTUU OOYUEHHS pa3paldaThIBACTCS KAaTaJor AJIEKTUBHBIX
JUCLMIUIMH, KOTOPbI MpeAcTaBiseT Cco0OM CHCTEMaTHU3UPOBAHHBIN IEepeUeHb
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.

KoHcynbramuu 1no BeIOOpY 31EKTUBHBIX JUCUUIUIMH JaeT 31Bai3ep. Bmecre c
HUM MarvcTpaHT 3arojHsIeT GopMy 3alucH HAa JUCHUIUIMHBL A cocTaBieHus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxaemple MaructpaHTbl! BaXXHO MNOMHUTB, 4YTO OT TOrO, HACKOJBKO
MPOlyMaHHOW | 1ieiocTHOM OyzneT Bamia oOpa3zoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK Oy IyIIEero CIeHaIucTa.

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

Kpenutre | Axanemus
p caHbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucruminabl / The name of the discipline KpEAUTOB/ Axkan
Number of | mepuon/
credits Academic
period
FeutbiMu ToxipuOe sxkoHe yiriiey Teopusicel / Teopus MOAETUpOBaHUS U
HayuyHoro skcriepumenTa / The theory of modeling and scientific experiment
JlocTypiti eMec KoHE KAHFBIPMAJIbl YHEPTETHKAHBIH TCOPHUSIIBIK Herizuepi / 4 1
Teopernueckrne OCHOBBI HETPAJAUIIMOHHOW M BO30OHOBIISIEMOW YHEPIeTUKH /
Theoretical Basics unconventional and Renewable Energy
DNeKTpMEH KaOAbIKTayAblH TEOPUSIIBIK Herizaepi / TeopeTnueckrue OCHOBBI
anekrpocHabxenus / Theoretical basics of electricity
3amaHayu dHEprus Kyhenepinaeri aBToMaTrka/ ABTOMAaTHKa B COBPEMEHHBIX > 1
sHeprocucremMax / Automation in modern power systems
DHEprusiHbl paloHaAbl Maiaanany / PannonaabHOE SHEProMCHOIb30BAHUE
/ Rational energy use
DEeKTPIHEPTreTUKAIBIK KYHEIepAiH TOpTiOl MEH TYPaKThUILIFEI / Pexumbl u 5 1

YCTOWYHMBOCTB AJIEKTpodHepreTruueckux cucrem / Modes and sustainability
electric power systems




1 1 oKy KbLIbIHA apPHAJFAH JJIEKTHUBTIK MOHAEP / DJIeKTHUBHbIC IUCHUILTUHBI 1A 1 roxa od0yuenusi / Elective courses

for year 1

Founotmu masicipube scone ynziney meopuscot / Teopus mooenuposanus u nayunozo skcnepumenma / The theory of modeling and scientific

experiment
OkKy makcamuwt / Yueonan yenv / Purpose
MarucTpaHTThIH FBUIBIMH KYMBICTHI | popmupoBanue y wmaructpanta HaBbikoB | the formation of undergraduate skills in the
YABIMIACTBIPY MEH JKOCIapjay Jar[bpIChIH | OpraHM3allid M IUIAaHMPOBAaHWS HaydHOH | organization and planning of scientific work, the
KaJIBIITACTBIPY, CTYACHTTEPIIH FBUIBIMH | pabOTBI,  IpeoOpeTeHne  oOydarouumucs | acquisition by students of experience in conducting
IKCIIEPUMEHT  JKYPri3y JKOHE FBUIBIMH - | ONbITAa MPOBEACHHs HAydyHOro 3KcrepumenTa | scientific experiments and processing the results of
NPaKTUKAIBIK ~ 3epTTEYJCepIiH  HOTHXKEIEpiH | 1 o0paboTKM  pe3ynbTaroB  Hay4wHo- | scientific and practical research.
OHJIeY TOXKIpUOECiH MeHrepyl MPAKTHYECKUX UCCIICTOBAHUM.
Oxvimy namuoiceci / Pezynomamul 00yuenus / Learning outcomes

Kypcerbl corti asikrarannaH keiiin Oiaim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
- 9KCIEPUMEHTTEPIIH HETI3r | — MCIOJIb30BaTh OCHOBHBIE | — use the main classification features of
KIacCU(DUKAUUANBIK ~ OENriiepiH,  FHUIBIMH- | KIACCH(HMKAIIMOHHBIE npusHake | experiments, the main elements of a scientific and
TEXHUKAITBIK IKCIIEPUMEHTTIH HETI3r1 | KCIIEPUMEHTOB,  OCHOBHBIC  3jeMeHThl | technical experiment, methods for choosing the
AIIEMEHTTEPIH, IKCTIEPUMEHTTIH HETI3r1 | HayYHO-TEXHUYECKOTO aKcriepuMenTa, | main factors of the experiment and the technology
dakTopiapblH  TaHIAy ~ OMICTEPiH  JKOHE | IPUEMbl BBIOOpPa OCHOBHBIX daxropos | for constructing factorial plans, the theory of the
(baKTopIBIK JKOCTIapiap/bl KYpY | dKCIIepUMEHTa W TEXHOJOTHIO IMOCTpoeHHs | main sections of statistical analysis: elements of
TEXHOJIOTUSCHIH, CTATHCTHKAJBIK TalgayablH | (akTOpHBIX IUIaHOB, Teopuio ocHOBHBIX | the theory of errors, correlation analysis;

Heri3ri OesliMAEpiHIH TEOPHSCHIH: TEOPHSHbBIH

AJIEMEHTTEPIH NanJanany; Kareep,
KOPPEJSILHUUIBIK TaJlJay;
—  DKCHEPHUMEHTTEP KYpTisy, KaXKeTT1

(dakToprapbl TaHIAy MKOHE OPTYpJl THMTETI
AKCIIEPUMEHTTEPAIH (PaKTOPIBIK >KOCTapiapblH
KYpy, perpeccusi MOJETiHIH TapaMmeTpiepiHe

HYKTEJIK Oara Oepy, CTaTHCTUKAJIBIK
MOJTIIMETTepAl OHJICYIIH THUITIK
TaIChlpMaJIapblH ic KY3iHIe niemty,

pasnenos CTaTUCTUYECKOTO
JJIEMEHTHI TEOpuun

KOPPEJALUOHHBIN aHaJN3,
IIPOBOAMTH JKCHEPUMEHTHI, BBIOMPATH
HeoOxonuMble (AaKTOpbl U COCTaBIATH
(bakTopHBIE TIJTaHbI JKCIIEPUMEHTOB
Pa3IMYHOTO BHJA, J€JIaTh TOUYEYHbIE OLEHKU
IapamMeTpoB pEerpecCuOHHON MOJIENIH,
MPaKTUYECKH pelaTh THUIHYHBIE 3ajauu

aHanu3a:
MOTPEITHOCTEH,

CTaTHUCTUYECKOH 06pa60T1<1/1 JaHHBbIX,

conduct experiments, select the necessary
factors and draw up factorial plans for experiments
of various types, make point estimates of the
parameters of the regression model, practically
solve typical tasks of statistical data processing,
perform a small amount of calculations;

use methods for setting and implementing
tasks for processing experimental data, methods
for choosing the main factors of the experiment
and constructing factorial plans, methods for
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ecernTeysepAiH IaFbIH KOJIEMIH OPhIH/IAY;
OKCIIEPUMEHTTIK  MONIIMETTEPIi  OHJCY
TaTChIPMaIapblH KOO ’KOHE OpPBIHIAY 9/1iCTEPIH,
AKCIIEPUMEHTTIH HETI3T1 (DaKTOpjapblH TaHIAy
XKOHE  (DaKTOpJIBIK  JKocmapiapabl  Kypy
OMICTEPiH,  OAKCIEPUMEHTTIK  MOJIIMETTEpre
SMIUPUKAIIBIK TOyeIILTIKTePIl TaHjay
oiCTepiH KOJIIaHYy; AKCIIEPUMEHTTIH
PEerpeccusuIbIK MOJENiHIH KO3 UIHEHTTEpiH
Oaranay oJicTepi.

BBIIIOJIHEHHS HEOOJIBIIIOTO obbeMa
BEIUMCIICHUH,

HCIOJIB30BAaTh METObI
peanu3anuu 3amay 00paboTKu
JKCIIEPUMEHTAIBHBIX  JaHHBIX,  METOBI
BBIOOpAa OCHOBHBIX (PaKTOPOB IKCIIEPUMEHTA
Y MOCTpOCHHSI (PAaKTOPHBIX IIAHOB, METOIBI
nmoadbopa AMIUPHYECKUX 3aBUCHUMOCTEH IS
JKCIIEPUMEHTAIBHBIX  JAHHBIX;  METOBI
OIICHKH  KOA(h(PHUIIMEHTOB  PErpecCHuOHHOM

MOJCJIN SKCIICPUMCEHTA.

IIOCTAaHOBKHN H

selecting empirical dependencies for experimental
data; methods for estimating the coefficients of the
regression model of the experiment.

Kypcmuiny kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

Kapreinait 6emry omici. Kapamaiibim KaiiTanmay
onici. Utepanus oxicinig Katenirin 6aranay. bip
alfHBIMAJBIIAFEl  TEHACYJepai Imemy. [aycc
omici. CBbI3BIKTBIK JKOHE CBI3BIKTBIK €Mec
TeHICYJIep  JKyWeciH  mremry.  MoceleHiH
TYKBIpbIMBL.  Jlarpamk  MHTEPHOSIUSIBIK
KOIIMYIIEJIT1. HproToHHBIH Oipaeit
KAIIBIKTHIKTAFbI TYHIHIED YIIiH
WHTEPHOJISIMUIBIK ~ Kenmymienepi. Cumrcon
omici. CanHnplKk auddepeHuans MoceleciHiy
€pEeKIIeTKTEPI. Huddepentmanibik
TeHaeynepai  Oinep  meH  Pynre-Kyrra
onicTepiMeH HIenry. Jlarpanx
UHTEPIOISIIUSIIBIK  (DOpPMyNIachlHA HETi3/IeNreH
cauaplKk auddepenuuanus. MaTeMaTHKAIBIK
CTaTUCTUKAHBIH dNIeMeHTTepi. EMTHXan

MeTton  IIOJOBMHHOTO  AcieHHS. Meron
npoctor urepanuu. OIllEHKa TOTPEIIHOCTU
MeroAa Wrepauuid. Pemenue ypaBHEHHMU C
onHou nepemeHHoil. Meton ["aycca. Peenue
CUCTEM JIMHEHHBIX u HEJTMHEHHBIX
YpaBHEHUH. ITocTranoBka 3aJIa4vH.
NHutepniosnsiiuonsslli MHOTOwIeH Jlarpanxa.
HNuTepnonsimonnbie MHOTO4WIeHb HbloTOHA
JUIL  PAaBHOOTCTOAIIMX  Y3JIOB.  Meton
CumricoHa. OcobeHHOCTH 3aJa4n
yuciieHHoro auddepenuupoBanus. Pemenue
muddepeHIMaTbHBIX YPaBHEHUNH METOJaMHU

Oiinepa  u  Pynre-Kyrra.  Umucnennoe
nuddepeHpoBaHne Ha OCHOBE
WHTEPNOJISIIIMOHHON  hopmynel  Jlarpamxka.
DNeMeHThl MaTeMaTHYeCKOM  CTaTUCTHKHU.
[IpoBepka.

The method of half division. A simple iteration
method. Estimation of the error of the iteration
method. Solving equations with one variable. The
Gauss method. Solving systems of linear and
nonlinear equations. Problem statement. The
Lagrange interpolation polynomial. Newton's
interpolation polynomials for equidistant nodes.
The Simpson method. Features of the numerical
differentiation  problem. Solving differential
equations by Euler and Runge-Kutta methods.
Numerical differentiation based on the Lagrange
interpolation formula. Elements of mathematical
statistics. Check.

bazoapnama scemexuici / Pykosooumens npozpammut / Prog

ramme manager

Cama B.1O.

Cama B.1IO,




Hacmypni emec sncone Hcan2blpmMavl IHEPEMUKAHBIY MeopuanvlK He2izoepi /Teopemuyeckue 0cHo6bl HEMPAOUYUOHHOU U 60300HO6IAEM O
anepzemuxu / Theoretical basics unconventional and Renewable Energy

Oky maxcamul / Yueonas yenw / Purpose

MaructpaHTTapabiH

Kazakcran
PecryOnuKkachHBIH AYbIT HIAPyamIbUIBIFEI MEH
OHEPKICIOIHAE J>KOHE oJeMe JOCTYpill emec
’KOHE JKaHAPTBUIATBIH SHEPTHsS KO3IEpiH THIMI

OsnajieHre MarucTpaHTaMu TEOPETUIECKUX U
MPAKTUYECKHX HABBIKOB 1O 3(dexTuBHOMY
UCTIOJIb30BAHUIO HETPaJUIINOHHBIX "
BO300HOBIISIEMBIX HCTOYHMKOB JHEPIUU B

Mastering theoretical and practical skills by
undergraduates on the effective wuse of
unconventional and renewable energy sources in
agriculture and industry of the Republic of

naiiamany — OOWMBIHIIIA  TCOPHMSUIBIK  JKOHE | CEIbCKOM XO3siicTBe W mpowmbinuiennoctd | Kazakhstan and the world.
NPAKTHKATBIK JIAFIbUIAPIbl MEHIEepyi. Pecny6nuku Kasaxcran u mupe.
Oxbrmy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajrymbLiap

— JOCTYpai  eMec  omicTepni,  JKYMBIC
NPUHIMITIH ~ JKOHE  JIOCTYPJIL  eMeC  KOHE

JKaHAPTBIJIAaTbIH OHCPIHUsa K93,I[epiH nafmanaHy

HETI3/IepiH KOJIZJaHa OTBIPHII, SHEPTHs ATyIbIH
FBUIBIMU IPUHIUNTEPIH KOJIaHY;

— JOCTYpAl eMec JKOHE >KaHapThUIATHIH
SHEPrus KO37EepiHIH KOHABIPFbUIAPbIH €CETTEY;
— Oenrini  3eprrey  oaicrepi
JOCTYpJIl €MeC JKOHE JKaHAPThIJIATBIH SHEpPTrHs
KO3/IepiH OaKblIay JaFIbUIapbiH KOJITaHBIHbI3.

OOMBIHIIIA

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHsl Kypca

- HUCIIOJIBb30BAaThb HAayYHBIC IIPUHIOMAIIBI
IMOJIYUCHU A OHCPIrun npu oMo
HCTpaIUIUOHHBIX MCTOAOB, IMPUHIMUIT

pa6OTI)I W OCHOBBI 3KCIUIyaTalluh YCTAaHOBOK

HCTpaIUIMOHHBIX n BO300HOBIISIEMBIX
HUCTOYHHUKOB SHCPIUH,

- MMpOBOANTD pacCUUThI YCTaHOBOK
HETPAAULIUOHHBIX )51 BO300HOBJISIEMBIX
HUCTOYHHUKOB SHCPIUH,

- HCIIOJIb30BAaTh  HABBIKM  MOHUTOPUHTA
HETPAAULIUOHHBIX 151 BO300HOBJISIEMBIX
HCTOYHHUKOB OHEpPIrUun Io HN3BCCTHBIM

METOJaM HMCCJICAOBAHNA.

After successful
students will be
— to use the scientific principles of energy
production using unconventional methods, the
principle of operation and the basics of operation
of installations of unconventional and renewable
energy sources;

— carry out calculations of installations of
unconventional and renewable energy sources;

— Use the skills of monitoring non-traditional
and renewable energy sources according to known
research methods.

completion of the course,

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

JlocTypni emMec KoHE JKaHAPTHUIATBIH SHEPrus
KO3JICpiHIH TEOPHUACH TAOUFH KoHE (DU3UKAIIBIK

TeOpI/IH HCTPpAAUIIUOHHBIX H BO300HOB-
JIAEMBbIX HMCTOYHUKOB OJHEPIHH KaK CHUCTEMBI

Theory of unconventional and renewable energy
sources as a system of natural and physical

mpolecTep Kyheci peTiHAe. OHEPKOCINTIK | MPUPOAHBIX W (PU3MYECKHX  MPOIECCOB. | PrOCESSES. The possibilities of using
KOCIOPBIHAAPABIH ~ DJICKTpMEH  kabjapikTay | Bo3amoskHOCTH npuMeHenus | unconventional and renewable energy sources in
Kylenepinae JOCTY P eMec KOHE | HETPaJUIIMOHHBIX u B0300HOBIsIeMbIX | the power supply systems of industrial enterprises.
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’KaHAPTBUIATBIH SHEPrus Ke3JepiH Naimasany
MYMKiHIIKTepi. KyH paguanusceia 3JeKTp KoHe
KBUTy 9SHEPTUSCHIHA aWHAJABIPY IKyHenepi.
DJNEKTp HEPTUSCHIH ally YILiH K€ YHEPTUACHIH,
TEHi3 aFbIH/IapbIH KoHE KBLUTY
TEeMIIepaTypachlHbIH TPAJAUEHTIH Maiijanany.
buomacca MeH TYpPMBICTBIK KATThl KaJIABIKTap/Ibl
AJIEKTP KOHE JKBUIY SHEPrUsIChIH OHJIPY YIIiH
nanasany MyMKIHIIKTepI.

HCTOYHHUKOB SHEeprun B cucTeMax
SHEpProcHa0KEeHUs IIPOMBIIITIEHHBIX
npennpusatiii.  Cucrembl  1peoOpa3oBaHUs
COJIHEYHOM paaualuu B 3JIEKTPUUECKYI0 H
TEIJIOBYIO SHEPTHUIO. Hcnonb3oBanus
SHEPruu  BETPa, MOPCKUX TEYEHHH U
TEIUJIOBOIO  IpajueHTa TeMmmeparyp i

MIOJIyYEeHUS IIEKTPUYECKOU JHEPTHH.
Bo3MmokHOCTH mpuMeHeHHsT Ouomacchl U
TBEPABIX OBITOBBIX OTXOJ0B JUTS

IIPOU3BOJICTBA D3JIEKTPUYECKOM M TEIIOBOM
SHEPrUHu.

Systems for converting solar radiation into
electrical and thermal energy. The use of wind
energy, sea currents and thermal temperature
gradient to generate electrical energy. The
possibilities of using biomass and solid household
waste for the production of electrical and thermal
energy.

bazoapnama scemexuici / Pykosooumens npozpammot / Prog

ramme manager

Komkun U.B.

‘ Komxun U.B.




nekmpmen HncadoviKmayOovly meopusanvlk He2izoepi / Teopemuueckue ocnoewnl 31ekmpocnaodoxncenus / Theoretical basics of electricity

OKy makcamut / Yueonan yenv / Purpose

DneKTpMeH XKaOIBIKTAYIBIH TEOPUSIIBIK
Heri3epi, OHEPKACINTIK  KOCIMOPBIHIAPABI
ANEKTPMEH KaOJbIKTay KYUeIepiH KYpYIbIH
TEOPHSICHI ~ MEH  NPUHIOUNTEpI  OOWBIHIIA
OlTiMIEpiH, 3JIEKTPMEH a0 IBIKTaYTbIH

paloHanabl cyi0anapelH Kypy KOHE OJap.bIH
YKYMBIC iCTeY JIaF IbIJIApBIH KAIBIITACTHIPY

ChopmupoBaTh 3HaHHS O TEOPETHUCCKUM

OCHOBAM  DJIEKTPOCHAOXKEHUS, TEOPHUH MU
MIPUHIUIIAX IIOCTPOEHUS CUCTEM
JIEKTPOCHAOKEHU S IIPOMBILIEHHBIX
HNPEANpPUATU, HABBIKK [0  CO3JAHUIO

palluOHAJIbHBIX CXEM SHGKTpOCHa6)KCHI/I$I n
HX SKCILTyaTallun

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
ajlymbLiap

— DJIEKTPMEH KaOpIKTAY Ky#enepin
OHTaMJIaH/IBIPY MIHJCTTEPIH; 3JIEKTPMEH
XKaOABIKTAY KYHETepiHiH TEXHUKAIBIK-

HKOHOMUKAJIBIK €CENTeYIePIH/eTi KIaCCUKAIBIK
Tangay oficTepiH OUTyi Kepcery;

— OHTAWIaHABIPY  MACENIENEpiH  KYpacThIpy
KOHE oJlap/bl INEHIyAIH OpTYpJi oJicTepiH
KOJIIaHY;

— DJIEKTPMEH ’KaOIIbIKTAY
OHTAWJIAHABIPY MACEJIENEPIH IIeTy.

Kylenepin

IMocae ycmemHoro
o0yyarommecsi OyayT
— JIEMOHCTPHUPOBATH 3HaHUE 3aja4
ONTUMM3ALMUA CHUCTEM HJIEKTPOCHAOKEHUS;
METOJI0B KJIACCHYECKOT0 aHaJIM3a B TEXHUKO-

3aBeplIeHHs] Kypca

IKOHOMHYECKUX pacuerax CHCTEM
ANEKTPOCHAOKECHHS;
— COCTaBIIATH 3aJla4d  ONTHUMH3ALUU U

IIPUMEHSTH Pa3IMYHbIE METO/IbI UX PELICHHUS;
— pemiath 3aJa4d  ONTHMHU3ALUU CUCTEM
JIEKTPOCHAOKEHHUS.

After successful
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.

completion of the course,

Kypcmuiy xvickawa mazmynnt / Kpamkoe codepircanue kypca / Course summary

Kypctsig HETi3T1 epexernepi. SES
OHTAMIaHIBIPY Macenenepi, 3IEKTPMEH
XKaOIBIKTAY KyHesnepiHig TEXHUKAJIBIK

HSKOHOMMKAJIBIK HET13/IEMECIH/JIe KJIaCCUKaJIbIK
Tannay omictepi. MyMKIHAIKTEp TEOPHSICHIHBIH

3JIEMEHTTEPI KOHE OHEPKACIINTIK
KOCIITOPBIHAAPIaFbI KT SHEPTHUSACHIH
KaOBbLTIaFbIIITAD, CoC DIIEMEHTTEPiHIH

OKCIIEPUMEHTTIK HOTIDKEJIEPIH MaTEeMaTHUKAIIBIK

OcHOBHBIE  TIOJIOKEHUS  Kypca. 3ajauu
ontuMm3anuu COC, MeToapl KIIaCCHYECKOT0
aHaimza B TOO cucreM 351€KTpOCHAOKEHHUS.
DOneMeHThl  TEOpUM  BEPOSTHOCTEH U
MaTeMaTHueckol 00paboTKU  pe3ysbTaToB
skcriepuMenTa 3nemeHToB COC, ITpueMHuKH

IEKTPOIHEPTUU Ha MIPOMBITIIEHHBIX
IPEeINPUATHSIX. Buyrpunexossie
UIeKTpUUYecKkue  ceTtdu.  BHyTrpuzaBoxckoe

The main provisions of the course. Tasks
optimization of SES, Methods of classical analysis
in the feasibility study of power supply systems.
Elements of the theory of probability and
mathematical processing of results experiment
elements SES, Receivers electricity for industrial
enterprises. Intrashop electrical networks. Internal
plant power supply industrial enterprises.
Definition substation locations. Choice of number
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OHJICY. Intrashop JJIEKTP
OHEPKCINTIK  KOCIMOPBIHAAPIBI
AJIEKTPMEH KaObIKTaYy.
CTAHIIHSIIAPIBIH OpHAJIACYBIH
Kocankbr  craHmms
caHbl MeH KyarblH TapHmay. COC
TaHaay. DKOHOMHUKAJIBIK
0alIaHbICTBl  OTKITIII  KUMaJapblH
PeakTuBTI KyaTThl ©T€Y MOcenenepi.

Keepi.

3ayBITIIIUTIK

Kocanker
aHBIKTAY.

TpaHcGopMaToOpIapbIHBIH

KepHeYiH

cebenTepre

TaHJIay.

3NEeKTpoCcHaOKEeHUE MIPOMBIIIJICHHBIX
MPEANPUATHH. Onpenenenue
MECTOPACIOJOKEHUsI ToAcTaHuuid. Bpibop
guclla W MOIIHOCTH  TpPaHCPOpMaTOPOB
noactanuii. Bwidbop wHampsokenuit COC.
Bri6op CEYEeHUN IIPOBOJHUKOB 1o

9KOHOMHYCCKHUM C006pa)KeHI/I${M. BOHpOCBI
KOMIICHCAaIIH1 peaKTI/IBHOﬁ MOIIIHOCTH.

and power of substation transformers. SES voltage
selection.  Section selection conductors for
economic reasons. Issues of reactive power
compensation.

bazoapnama scemexuici / Pykosooumenwv npozpammut / Prog

ramme manager

Komxkua U.B.

‘ Komxkun 1.B.
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3amanayu ynepeusn yncyiienepindei agmomamura/ Aemomamuxa 6 coepemeHHvIX Inepeocucmemax / Automation in modern power systems

OkKy makcamuwt / Yueonan yenw / Purpose

DNEeKTpMEH KaOJbIKTayIbIH aBTOMATTAHIBIPY
KOHE JHUCIICTUCPIIK JKYHEJIepiH a3ipiiey JKoHE
KOJIJaHy, SHEPreTUKAJBIK IKYHENepIiH DIEKTP
PSKUMICPIH OHTAWIBI OacKapyablH FhUIBIMU-
TEXHUKAJIBIK HeTi37epi OOWbIHIIA O1TiM KYHECiH
KaJIBIITACTBIPY

CdopmupoBaTh cUCTEMY 3HAHHUN 1O HAYYHO-

TEXHHUYCCKUM OCHOBaM pa3pa60T1<H n
MNPUMCHCHUA CHUCTEM aBToOMaTu3aluun u
AUCHICTYCpU3alun 3J'ICKTpOCH36)KeHI/IH,

OINITHUMAJIbBHOM YIPABJICHUH 3BJICKTPUUCCKUMU
PCKUMAMU SHEPIroCUCTEM

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

namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim

ajlymbLiap
Oackapy,

OakpLIay KOHE perrey
KYHEJepiHIH ~ aBTOMATTaHIbIPY  KypajiJaapsl
Typasibl OUTIMIEPIH KepCeTy; ©HEepKICINTIK
KOCIOPBIHAAPAA SHEPrUsIMEH  KaOJbIKTAY/Ibl
aBTOMATTAHABIPbUIFAH  OPTAJIbIKTAH]bIPbLUIFaH
Oackapy/bl J)Ky3ere acblpy NPUHIMIITEDI;
SHEprus KyHenepiHiH OenrineHreH
peXKUMICPIHIET] OHTaMIEI JKarJanIapasl
ecenrey,

SHEprusi KYMENEepiHIH KaJbIIThl  KOHE
anaTThIK pEeXHUMJEPIHAE HAKThl XKyHenep MeH

IMocae ycnmemHoro
o0yyarommecsi OyayT
J€MOHCTPUPOBaTh  3HAHUSA  CPEICTB
aBTOMAaTHKH CUCTEM YIPABJICHHUS, KOHTPOJIS
U  peryjiMpoBaHUs HUX  Pa3HOBUIHOCTHU,
IPUHIUIIOB OCYILIECTBIICHUS
AaBTOMATH3MPOBAHHOTO IIEHTPAIM30BaHHOTO
yTIpaBJICHUS HHEProcHa0KEHUEM Ha
MPOMBIINIJICHHBIX MMPECATIPUATUAX
paccuuThIBaTh ONTUMAaJbHBIE YCIOBHS B
YCTAHOBUBIIMXCS peXKUMaX SHEPrOCUCTEM;
MMpOBOANTH OKCIICPUMCHTAJIBHBIC
WCCIIC/IOBAaHMSI, CBSI3aHHBIE C MOCTPOCHHEM

3aBeplIeHHsl Kypca

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,

aBTOMATThl OacKapy KYpBUIFbUIAPbIH KYpYFa | KOHKPETHBIX CUCTEM " YCTPOWCTB
OaliIaHBICTBl ~ DKCHEPUMEHTTIK  3€pTTeyJiep | aBTOMaTHYeCKOIo yIpaBiIeHUs B
KYprizy HOPMAJIbHBIX W aBapUMHBIX  pEeXHUMax
SHEPrOCUCTEM
Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary
KocimopbIHHBIH 2HEPreTUKANBIK CEKTOphl yIIiH | Bompocsl moctpoenmss wu  akcroryaranuu | Issues of construction and operation of automated
SHEPTUSIHBI 0aCKapyAblH aBTOMATTaHJIBIPBUIFAH | aBTOMATU3UPOBAHHBIX SHEpProcucTeM | energy management systems for the energy

KYHECIH Kypy JKoHE NaiijanaHy Mocesenepi.

YIIPpaBJICHHUA SHCPIreTUYICCKUM XO035MCTBOM

management of the enterprise. Automatic
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CHHXPOH/IBI MaIIHHAJIaPIbIH KO3YBIH
aBTOMATTHI 0acKapy, KEpHEY MEH pEaKTHBTI
KyaT peKHMJIEPIH Oackapy. DHEpreTHKAIBIK
KYHUeTepaeri KULTIKTI koHe OeJCeHII KyaTThl
ABTOMATTBI TYpJIe PpETTey. DHEPreTHKAIIBIK
Kyliene OPBIH/IATATHIH KYMBICTAPIbIH
THIMJAUIIIIH ~ Oarajiay JKOHE  KOJJIaHBUIATHIH
TEeXHUKAJBIK  KYPBUIFBUIAPABIH ~ CEHIMAUIITIH
€CKepe OTBIPHIN, OJapJbl YHBIMAACTHIPYIBIH
YTBIMJIBI TICTIMEPIH 331pIey

MIPEeANPUSATHS. ABTOMaTHYECKOE
peryiupoBaHue BO30YXKICHUS CHHXPOHHBIX
MalllH,  yIOpaBlIeHHE  PEKUMaMU IO

HalpsDKEHWI0O W PEAaKTUBHOM  MOUIHOCTH.
ABTOMAaTHYECKOE PETYJIUPOBAHUE YACTOTHI U
AKTUBHOM MOIIHOCTH B SHEProCUCTEMAax.
Onenka 3¢ (HeKTUBHOCTH, NMPOU3BOJAUMBIX B

JHEProcUCTEME ONepaluid ©  BBIPAOOTKE
palMOHAFHBIX PEUICHUH 10 UX OpraHU3aIHu
C Y4CTOM HaACKHOCTHU MIPHUMCHACMBIX

TCXHHUYCCKHX YCTpOﬁCTB

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

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

No6parumosa C.B.

‘ No6parumona C.B.

Ibragimova S.V.
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Inepeuanvl payuonanowl naudanany/ Payuonanvnoe snepeoucnonvizosanue / Rational energy use

OKy makcamut / Yueonan yenv / Purpose

MarucTpanTTapiblH ~ JCTYpJIi  €Mec  JKOHE
)KaHAPTBUIATHIH JHEPrHs Ke3JepiH maiinanaHna

ChopmupoBaTh y MAarucTpaHTOB 3HaHHS,
YMEHHSI U HaBBIKU MO DHEProcOCPexKEeHUI0 U

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

OTBIPBIIL, OTBIH-OHEPreTHKa KCIICHIH/IC | pallMOHAIBHOMY JHEproucroib3oBaHuio B | energy use in the fuel and energy complex using
SHEPIUSHBI YHEMJICY YKOHE SHEPIHSHBI YTHIM/bI | TOIIMBHO-DHEPIETHYECKOM  KOoMIulekce ¢ | hon-traditional and renewable energy sources.
naiinanany OoibpiHIIa OumiM, OUTIK  KOHE | HCHOJB30BAHUEM HETPaJUIIMOHHBIX u
JIaFIbIIIAPBIH KAJIBIITACTHIPY. BO300HOBJIIEMBIX HCTOUHUKOB SHEPTUU

Oxvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi Kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— TEPMHUHOJIOTUSHBI, HEri3ri YFBIMAAD MEH | — JIGMOHCTPHPOBAThH 3nanue | — demonstrate knowledge of terminology, basic
aHBIKTaMaJIap/Ibl, SHEpPrus TUIMJIUTITIHIH | TEPMUHOJIOTHH, OCHOBHBIX moHATHH u | concepts and definitions, energy efficiency
KOPCETKILITEPiH, SHEPreTHKAIBIK 3epTTEyJep | ONMpeaciicHUH, nokaszareseii | indicators, rules for conducting energy audits;

KYPTi3y epekernepin 0Tyl KepceTy;
— 3JIEKTP SHEPTUACHIHBIH IIBIFBIHBIH €CENTeY

ONICTEpiH, DJHEpPrus YHeMjey IlapajapblH
aHBIKTAY;

— JHeprus peCYpCTapbIHbIH OHIMCI3
LIBIFBICTAPBIH aHBIKTAy OOWBIHILIA €cenTeyliep
KYpPrizy, DJIEKTp  TYTBIHY  pEeXUMAEpiHe
acranTbIK OaKplIay KYprizy;

—  aHBIKTaMaJIbIK onebuerTepMeH KOHE

HOPMATUBTIK— TEXHUKAIBIK MaTepuaiiapMeH
KYMBIC 1CTEY;

—  KOCIMOPBIHHBIH
TOJIKY’KaThIH Kacay

9HEPTCTUKAJIBIK

9HEProd(pPeKTUBHOCTH, TIPABWI MPOBEIACHUS

OQHCPICTHYCCKUX 06CH€,HOBaHHﬁ;
— OIpeACIsAITb MCTOAbI

pacuera IOTEpb

NEKTPUYECKON HHEPruM, MEPONPUATUS IO

HEProcOepeKEHUIO;
— TMPOBOJTUTH PACYETHl IO OINPEACIICHUIO
HEMPOU3BOIUTENBHBIX pacxo/ioB
HEPrOpPECypPCoB, MIPOBOITH
WHCTPYMEHTAIBHBI ~ KOHTPOJb  PEXKHUMOB
ANEKTPONOTpeOIeHMS,

— paboTaTh CO CIIPaBOYHOI JUTEpPaATYpol U
HOPMaTUBHO— TEXHUUECKUMH MaTepualaMu;

—  COCTaBIISITh
NPEANPUATUS

SHEPreTHYECKUM MaclopT

— 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

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

DHeprusiHbl YThIMIBI MaifananyiabplH Herisri | OCHOBHbIE — NpPUHIMIBL  parmoHaibpHoro | Basic principles of rational use of energy
Karuganapsl JKbuly >KOHE AJIEKTp SHEPTUsCHIH | UCIIONIB30BaHUS  dHepruu  Tpaaunuonssie | Traditional methods of obtaining heat and
QTYJIBIH JOCTYPI OicTepi. DHEPTrHUs YHEMJIEY | CITOCOOBI TIOJTyYCHUS TETIOBOM u | electricity. Energy Saving Technologies. Non-
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TeXHOJNIOTUsUTaphl.  JlocTypai  emec  JkoHe
KAHAPTHUIATBIH SHEPTHUS KO3/epi ®KOHE OJap IbIH
Kazakcran PecnyOnukaceina JIAMYBI.
DHepreTuKagarbl OMOJOTUSIIBIK TEXHOIOTHSIIAP.
ExiHmm perTik sHEepreTUKAIBIK pecypcTap JKoHe
ONApIBIH  KIKTETyl. OHeprus YHEeMICYIiH
HOPMATHBTIK acTIEKTiIEPi.

BJIEKTPUYECKON
DHeprocOeperaronme

OHCPIUH.
TCXHOJIOTHH.

Herpanuuuonnsie u BO300HOBJIsIEMbIE
WCTOYHUKUA DSHEPTMM M MX pa3BUTHE B
Pecniyonmuke  Kazaxcran.  buonornueckue

TCXHOJIOTMX B  DHCPICTUKC.

Bropuunsie

SHEPropecypcsl W HMX  Kiaccuukaius.

HopmaTtuBHO-1ipaBoBbIE
SHEPTroCcOEPEIKCHUS.

ACIICKTHI

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.

bazoapnama scemexuici / Pykosooumens npozpammut / Prog

ramme manager

Komxkua U.B.

Komxkuna U.B.

Koshkin I.V.
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InekmpIinepzemuKanvlk yHeyieaepoin, mapmioi men mypaxmulnoi2ol / Pesrcumot u ycmouivueocms rnekmpoinepeemuueckux cucmem / Modes

and sustainability electric power systems

Oky maxcamul / Yueonas yenw / Purpose

Maructpanrrapaa  asektp  okemaimepi  MeH | ChopmupoBats y MarumctpantoB 3Hanums u | 10 form undergraduates' knowledge and skills in
JHEPrUsl JKYHENEpiHIH JKYMBIC pPEXHMIEpI, | HaBbIkW B obOnactu  pexxumoB  pabotsr | the field of operating modes of electrical networks
COHJaM-aK opTYpii (HU3UKAIBIK CHIATTArbl | DIIEKTPHUYCCKUX CeTeil W sHeprocucreMm, a | and power systems, as well as stability and
KO3/IePMEH TYPaKTBUIBIK MCH AJICKTPOMArHUTTIK | TAK)KE YCTOMYMBOCTH M 3JIeKTpoMarHuTHoM | electromagnetic compatibility with sources of
yilmeciMaimik  camachlHAarel  OUTIM ~ MEH | COBMECTHMOCTH C HMCTOYHHKAMH pasiauuHOi | Various physical nature
JaFIbUIAPIbl KAIBIITACTHIPY. (bu3HIECKON MPUPOIBI

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kyperbl carri asikrarannaH keiiin Outim | [Tocie  ycmemmmoro  3aBepmienusi  kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

— DIIEKTP SHEPIeTUKAIIBIK JKOHE | — JIEMOHCTpUpPOBaTh 3HaHUS Mo Qusuueckum | — demonstrate  knowledge of  physical
AIIEKTPOTEXHUKAIBIK KYPBUIFBLIAPAAFEl | SBICHHIM u nporeccam B | phenomena and processes in electric power and
Gu3MKaIbIK  KYOBLIBICTAP MEH  IPOIECTEP | AIIEKTPOIHEPIeTHUCCKUX u | electrical devices and methods of their

Typaibl OUTIMII JKOHE OJapAbl MaTeMaTUKAIBIK
CHUIIATTay OMICTEpPiH, OJIJIEKTPMEH KaOJBIKTAy
KyHenepinaeri 3JICKTPOMArHUTTIK
YHJIECIMIUTIKTI KaMTaMachl3 €Ty McelenepiHn
KOpCeTy;

— DIIEKTP YHEPTETUKAIIBIK KyHenepueri,
Keliaepaeri KOHE KYPBUIFbUIAPAAFbl
IpoIeCTep/Ii CUIATTAY 9ICTEPiH KOJIaHy;

— DIIEKTP DHEPreTUKAJIBIK KAOIBIKTHI ChIHAY
KOHE JIMarHOCTHUKAJay smictepi MEH
KYpaJJapblH, SJEKTP YHEPTUSCHIHBIH CallachlH
0akpUIay KypaJlIapblH Maii1aaany,

— DIJIEKTp JHEPreTUKAIBIK KyHhenepain
KYPBUIFbUTapbIHAF bl MpOLIeCTEPIIH
cUnarraMaiapblH,  3JE€KTp  DHEPrHUSCBHIHBIH

camacel MeH OakplIay KypaJlJapblH TYCIHY JKOHE
najaIany

QJICKTPOTCXHUYCCKUX YCTPOﬁCTBaX n MCTOABI

nxX MareMaTHudeCkKoro oOIIMCaHusd, HpO6HeMI)I
obecrniedeHus 3IEKTPOMArHUTHOM
COBMECTHUMOCTH B cucremMmax
ANEKTPOCHAOKEHHUS;

— TIOJIB30BaThCS METOJaMH OTIACAHMSI
MIPOLIECCOB B AJIEKTPOIHEPTETUICCKUX
cucTeMax, CeTAX U yCTpOiCTBaX;

— TIONB30BAaThCS METOJaMU U CPEICTBAMHU
HUCIBITAaHUN n AUarHoCTUKHU
JIEKTPOIHEPTETUUECKOTO o0opynoBaHus,
cpeacrBaMu KOHTPOJIA KadyeCcTBa
3JIEKTPOIHEPTUH;

— IIOHHUMAThb u HCII0Jb30BATh OIIMCaHUusA
IIPOLIECCOB B YCTPOMCTBAX
AJIEKTPOIHEPTETUIECKUX  CHUCTEM,  CPENICTB

KOHTPOJIA U Ka4CCTBA BHCKTpHQCCKOﬁ OHCPIun

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
control and quality of electric energy
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Kypcmuiy Kvickawa mazmynst / Kpamkoe codepaycanue kypca / Course summary

Herisri  y¥beiMpap. DNEKTp  SHEPreTUKACHI
0o0BeKTLIepiHIe 3JICKTPOMArHHUTTIK
YHIIeCIMIUTIKTI KaMTaMachI3 eTYIiH
HOPMATHBTIK 0a3achl. DJIEKTP JHEPreTUKAIBIK
KYHEHIH J)KOHE OHBIH AJNIEMEHTTEPIHIH
MaTteMaTUKalbIK cunarramacbl. D9C KyaTbIHbIH
cUIarTamaiapsl. 290C JTUHAMUKAIBIK

TYPaKTBUIBIFBI, €CENTEY YKOHE Tallgay oJicTepi.
33C cratukaiblK TYpakTbuibiFsl, APB opekerin
ecenke aimy. DOK TypakTBUIBIFBIH JKaKcapTy
XKeHiHzerl ic-mapanap. OkBUBaIEHTTIK O3C,

OTIIEeNl TPOIECTepAl €cenTey HOTHKENIEPiH
Tannay KpUTEpHiiiepi, OarapiaamallbIK
KaMTamachi3 erTy. ABapusira KapcChl

aBToMaTuKaHbH DOK TypaKTBUIBIFBIHA dcepi

OcHoBuble mOHsATHS. HopmaTuBHas 06aza
obecneueHus 3JIEKTPOMArHUTHOM
COBMECTHUMOCTH Ha 00BeKTax
3IEKTPOIHEPICTUKH. MaremaTnueckoe

OMHUCAHUE AJICKTPOIHEPTETUUECKON CHUCTEMBbI
U €€ 3JIE€MEHTOB. XapaKTEePUCTUKU MOUTHOCTH
29C. [Jlunamuueckasi ycroilunBocth I3C,
MeToAbl pacdyera M aHanusza. Craruueckas
ycroiunBocte OOC, yuer peiictBus APB.
MeponpusTus 1o yJIyqllIeHHI0 YCTOMUUBOCTH
99C. DxBuBaneHtupoBanue I9C, KpUrepuu
aHalM3a pe3yNbTaTOB pacyeTa NEepPeXOIHBIX
MIPOLIECCOB,  MPOTPpaMMHOE  OOecreueHue.
BnusHue nporuBoaBapuiiHOM aBTOMAaTUKUA HA
ycroitunBocth 99C

Basic concepts. Regulatory framework for ensuring

electromagnetic

compatibility at electric power

facilities. Mathematical description of the electric
power system and its elements. Characteristics of
the power of the EES. Dynamic stability of EPS,
calculation and analysis methods. Static stability of
the EPS, taking into account the action of ARV.
Measures to improve the sustainability of the EES.
EES equivalence, criteria for analyzing the results
of calculating transients, software. The impact of
emergency automation on the stability of the EES

bazoapnama scemexuici / Pykosooumens npozpammot / Prog

ramme manager

N6parumosa C.B.

\ N6parumosa C.B.

Ibragimova S.V.
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