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IHEPreTHKAIBIK Kyieaep» Ou1iM 0epy 0arnapiaamacs! 6oiibiHma KOO KOMNOHEHTIHIH MIH/EP] sKIHe IJTEeKTUBTI MIH/IEP KATAJIOTbL

Karasnor 31eKTHBHBIX THCHMIJIMH U JUCHUIIMH BY30BCKOT0 KOMIIOHEHTA M0 00pa3oBaTeibHOoil mporpamme 7M07116- ""JiaekTpoInepreTuueckue
cuctembl” Hanpasjenue 7M071 -Un:keHepusi U MH:KeHEPHOe /1eJ10 171 o0y4awmuxcs npuema 2020-2021 roaa.

Catalog of elective disciplines and disciplines of the University component of the educational program 7M07116 - ""Electric Power Systems' direction
7MO071-Engineering and engineering work for students in 2020-2021.
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KOO komnonenti/ By3osckuii komnonent/ High school component
Bazanbik monaep (BII Tangay Goiibinma komnoneHT)/ Bazosbie nucuumanusl (BJ] komnonenT mo BuI6opy)/ Basic disciplines (DB optional component)/
GTF Frumbim Tapuxsr 3 1 |Ilomi oKy HOTIDKECIHIAE MAarucTpaHTTap FHUIBIMH  3€pTTeY, - Marwuctpanrt | KTxM/
/55:()'\} MEH NEJarOTUKAIIBIK  KOHE TOpOME JKYMBICBIH/AA OIICTEMENIK JKOHE biH FhUTbIME- | CA/SD
5201/H dunocodusce oMICTeMENIK TocuiAep MEH OUTIMAI KOoJJaHa ajajibl, TapuxX MKOHE 3epTTey
PS [Uctopus u FoueimM dunocodusice! HeriziHae 3aMaHayl TEOpUsi MEH MPAKTHKAHBIH YKYMBICHI
5201 ¢bmnocopus OO0JIMBICBIH TaJlJIaM, YFBIHYbl MYMKIH. /Hayusno-
nayku/ History of B pesynbrare nzydeHus AUCHUTUIMHBI MAarUCTPAHTBI MOTYT MIPUMEHSTh ncclienoBaTe
philosophy and METOJIOJIOTUYECKUE U METOAMYECKHE TIPUEMBI U 3HAHUS B MPOBEICHUU JIbCKas
science HAy4YHOTO HCCIIEeIOBAHUS, IEAarorndeckoil U BOCUTATENbHOM pabdoTe, paborta
AQHAJIM3UPOBATh M OCMBICIUBATH pPEATUU COBPEMEHHON TEOpHUH U marucrpanra/




MPaKTUKH HA OCHOBE UCTOPHUH U PHI0COPUU HAYKH.

Research

As a result of studying the discipline, undergraduates can apply meth- work of a
odological and methodological techniques and knowledge in conduct- master
ing scientific research, pedagogical and educational work, analyze and student
comprehend the realities of modern theory and practice based on the
history and philosophy of science.
ShT Meren Timi Kocibn xp3merte Tinmik OumiMai meHrepy. OKy KypangapblHaH JKOHE Marucrpantr | TB/SI3/F
5202 (xacinTik)/UHOCT FBUIBIMU-TEXHUKAJIBIK, ICKEPIIIK, OJICYMETTIK-CAasiCH YKOHE >KaJIIlbl BIH FBUTBIMA- | -
/1Ya PaHHBIN S3BIK cunarrarel 0acka Ja aKmaparT Ke3[epiHEeH alblHFaH MOTIHAEPMEH 3epTrey
5202 (mpodeccronanbH xyMbIc. TunTik *ka30ama MOTIHAEP MEH KYKaTTapIblH KYPBUTBIMIBIK KYMBICHI
5202/F w1it)/ Foreign KYPBUIBIMBI, HET13T'1 3JIEMEHTTEP1 MEH CTHJIMCTUKAIIBIK €PEKIIeNIKTEPI. /Hayuano-
L5202 | Janguage MOHOJIOTHSITBIK KOHE JIAAJIOTTHIK aypI3IIa conneymiy HCCIIeIoBaTe
(professional) KOMMYHUKATHBTIK  JaFAbUIapbIH  JaMbITy.  TWOTIK ~ JIEKCHKa- JBCKast
rpaMMaTUKAJIBIK KYPBUIBIMIAD KOHE JONENl KOMIIUIIK COMIeymaiH paborta
HETI3T1 ToCLIAepi. MarucrpaHTa/
YcBOEHHE S3BIKOBBIX 3HAHMK B MPOPECCHOHAIBLHON ACSTEIBHOCTH. Research
Pabota ¢ TexcramMmu W3 Y4eOHBIX TMOCOOMA M APYTMX HCTOYHUKOB work of a
uHbOpMAllMM  HAYYHO-TEXHHYECKOro,  JENOBOrO,  COLMAJIbHO- master
HOJIMTHYECKOro U obmiero xapakrtepa. CTpPYKTYypHOE IOCTPOCHHE, student

OCHOBHBIE DJIIEMEHTHI W CTHIMCTHYECKHE OCOOEHHOCTH THIIOBBIX
IMUCbMCHHBIX TCKCTOB KW JOKYMCHTOB. PazButne KOMMYHUKATUBHBIX
HaBBIKOB MOHOJIOTMYECKOW M JTMAJIOTMYECKOU YCTHOW peun. TumoBbie
JICKCUKO-TPAMMATHUYCCKUC KOHCTPYKIIUH u OCHOBHBIC IMPpHUCMbI
APTYMCHTUPOBAHHBIX Hy6J'II/ILIHI>IX BbICTyrIJ'I@HPIfI.

The assimilation of linguistic knowledge in their professional activi-
ties. Work with texts from textbooks and other sources of information
of a scientific, technical, business, socio-political and general nature.
Structural structure, main elements and stylistic features of typical
written texts and documents. Development of communicative skills of
monological and dialogical oral speech. Typical lexical and grammati-
cal constructions and basic techniques of reasoned public speeches.
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/PU
5204/M
P 5204

backapy
[ICUXOJIOTUsACHI /
Ilcuxomorus
yrpasieHus/
Management

psychology

binim anymbuiapia TICHXOJNOTHS CallaCBIHIAFBl Kociou pedrexcus
JaMybl,  OJIApABIH  KBI3METIHIH  THIMIUIINT  FBUIBIMH  TOCLIrE,
IICUXOJIOTHSUIBIK KY3BIPETTUTIKKE YKOHE ICHUXOJIOTUSUIIBIK PECypCTap/bl
mebep madnananyra OaimaHplcThl. OChUTaIa, KOFAMIBIK JaMY/IbIH
JKaHa )KaFHaﬁBIHHa MaMaHJApAbIH TICHUXOJIOTHUANIBIK-TIC AT OTUKAJIBIK
KY3BIPETTUIINH JaMbITy KaKETTUIIN >KOFapbl Kociom OutiMm  Oepy
xkyheciHae Ochl KypCTBIH ©3€KTUTINH aHBIKTaWabel. [IpakTukaibik
TIICUXOJIOTUAJIBIK KBbIBMETKEC KbI3bIF YIIBIIBIKTEI JAaMBITYIbI
BIHTAJIAHIBIPY.

Pa3Butne y obyudaromuxcs npogeccuoHaibHON pediaekcuu B 001acTu
IICUXOJIOTHUH, 3(1)(1)6KTI/IBHOCTB ACATCIIBHOCTH KOTOPBIX 3aBUCHUT OT
HAay4YHOT'O I10JXoJa, IICUXOJIOTHYECKON KOMIIETEHTHOCTH H YMEIOM
WCIOJIb30BAHUU  TICUXOJIOTHYECKMX  pecypcoB.  HeoOxomumocTthb
PasBUTUA IICUXO0JIOTO- nenarornquKoﬁ KOMIICTCHTHOCTHU
CIICMUAJIMCTOB B  HOBBIX  YCJIOBHUAX O6H.I€CTB€HHOFO Pa3sBUTHA
OoNpeCAcIsIET AKTYAJIbHOCTH JAaHHOI0 Kypca B CHUCTEMC BBICHICTO
npodeccuoHanbHOro  obpazoBanus.  CTUMYIHpPOBATh  Pa3BUTHE
HUHTEpPECA K HpaKTquCKOﬁ TICUXOJOTHYECKON ACATCIIbHOCTH.
Development of professional reflection in the field of psychology of
training and education, scientific approach, psychological competence
and the ability to use psychological resources. Determining the rele-
vance of this course in the system of higher professional education.
Formation of the main methodological principles of psychological sci-
ence, its main laws, principles in the framework of teaching and up-
bringing in higher education, didactics, system, activity, technological
and personality-oriented approaches as a methodology of psychology,
as well as methods, problems and prospects for its development. Stim-
ulating the development of interest in practical psychological activities
and pedagogical creativity.

Ileparorukan
BIK MpaKTHKa/
IIpakTnka
IIeJaroru4ec
Kas/
Pedagogical
practice

KTxM/
CJ1/SD

ZhMP
5203
/PVSh

Xoraps! MexTen
Me/1arOruKackl
[Tlemaroruka

[TegarorukanbIk FEUIBIMHBIH HETI3T1 9J[ICHAMAINBIK €peXeNepiH, OHbIH
HET13T1 3aHJIBUIBIKTAPbIH, KOFapbl MEKTENTE OKBITY XKOHE TopOueney
yJAepicTepi meHOepiHaeri MPUHIUITEPIH, NUIAKTUKAHbI, MeAaroruka

Ilegarorukan
BIK TIPAKTHUKA/
IIpakTuka

KTxM/C
JUSD




5203/P

BBICIIIEN IITKOJIBI/

oiCHaMachl PETIiHIE KYHENTIK, iC-OpEKeT, TEXHOJIOTHUSIIBIK JKOHE KEKe nearoruyec
HE Pedagogy of TyIrara OarbITTAllFaH TOCUIAEP/l, COHJAM-aK OHBIH JaMy JIicTepi, Kas/
5203 | higher education npo6IieMaIapsl MEH NEePCIEKTUBANIAPHIH ally. Pedagogical
PackpbITh OCHOBHBIE METOJOJIOTMYECKHUE MOJIOKEHHS EAArOTHYECKON practice
HayKW, €€ OCHOBHBIE 3aKOHOMEPHOCTH, WPHHIHUIIEI B paMKax
MPOIIECCOB OOYYEHUsS W BOCHHUTAHHUS B BBICHICH IIKOJE, JUIAKTHKH,
CUCTEMHOTO, JESTEeIbHOCTHOTO, TEXHOJIOTHYECKOTO U JUYHOCTHO
OPHUEHTUPOBAHHOTO TIOJIX0JIOB KaK METOJIOJIOTHUH MEJArOTHKH, a TAaKKe
METO/IbI, TPOOJIEMBI M TIEPCTIICKTUBBI €€ PA3BUTHS.
The main stages of development of the main pedagogical and scientific
schools, directions, concepts that are sources of humanitarian
knowledge and humanitarian culture. Comprehensive psychological
and pedagogical, socio-economic and information technology training
for teaching in higher education. The main methodological provisions
of pedagogical science, its main regularities in the process of teaching
and upbringing in higher education, methodology of pedagogy, as well
as methods, problems and prospects for its development.
ZAEU | 3eprrey amictepi JXapaTelabicTaHy jKOHE TEXHUKAJBIK FRUIBIMIAP CANAaChIHAAFbl TaHBIM | DiIeKTpod | MaructpantT | 99X/99
5205/ | ;xome »kcmepu- dbopmamapel MeH 3epTrey omictepi 3eprreneal. JKyHemiK Tocil | HepreTuka | bIH FhUIBIMU- C/EPS
MNIO | menTrepai TOXKIpHUOCH1 YUBIMAACTBHIPYJABIH MaHBI3ABl OMICI PETIHIE erKel- | HbIH 3epTTey
E 5205 | yitpimaacTsipy / Ter ke KapacThIPbLIaIbI. Kyienix TOCLT TOXKIPUOCH1 | FEUIBIMU KYMBICHI
/ Mertopt YHBIMIACTBIPYIBIH MaHbI3]IbI onici perinze TOJIBIFBIPAK | TexHukan | /Haydno-
RMOE HAyYHBIX KapacTelpbUIafbl.  Jlepekrepli  eHJACYIIH  JKOHE  HOTIDKENEPIi | BIK UCCIIEIOBATE
5205 UCCIICIOBAaHUI U UHTEpIpETANUsIIAYAbIH KCH TapajFaH CaHJIbIK JKOHE CallaJIbIK dICTepi, | MOcelenep | JbcKas
opraHu3aIus COHBIMEH Oipre 3epTTey OOBEKTICIHIH aybIcHalbl Kypambl apaceiHiarsl | i /Hayuno- | pabota
IKCIIEPUMEHTOB / CTaTUKAJIBIK )KOHE JIMHAMHKAJIBIK TOYCIIUTIKTEPIi SKCIICPUMEHTAIbB/IbI | TEXHUYECK | MAarucTpaHTa/
Research methods aHbIKTay ofictepi cumartanraH. OHTalIaHIBIPY  MOcelNeNepiH | ue Research
and organization IICNIY IH dPTYPJIi aIrOPUTMIEP] KapacThIPbLUIFaH. / npobnemsr | work of a
of experiments. N3yuaroTcst GopMbl MO3HAHUS W METOIBI MCCIENOBaHUS B OOJIACTH | SJEKTPOd’H | master
€CTeCTBEHHBIX M TEXHWYeCKUX Hayk. I[lompoOHO paccmotpeH | epretuku / | student
CHCTEMHBIH TIOJXOJ B KauecTBe BakHOW Mertomojoruu juis | Scientific
OpraHu3aun AKCIEPUMEHTOB. OnwucaHbl HaunOosiee | and




PacClIpoCTpaHCHHBIC  KOJIMYCCTBCHHBIC KW  KAYCCTBCHHBLIC METO/bI
00pabOTKM JAHHBIX W HMHTEPIPETALUU IOJYyYEHHBIX pPE3YyIbTaTOB,
CIIOCOOBI OKCIICPUMCHTAJIBHOI'O ONpCACICHUA CTAaTHUYCCKUX u
JUHAMHUYCCKUX 3aBUCHUMOCTEHN MCKAY NEPEMECHHBIMHA o0BeKTa
UCCIEeNOBaHUA. PacCMOTpEHBl pasIMYHBIE AITOPUTMBI  pELICHUS
OIITUMHU3AIIMOHHBIX 3a1a4.

Are being studied cognitive forms and research methods in the field of
natural and technical sciences. It unites various scientific approaches to
organization of experiments, which, in virtue of the established tradi-
tions, can seldom be met together. As the basic methodology for plan-
ning experiments the system approach is considered in detail. And the
importance of research itself is submitted widely enough here. The
methods of research concepts creation, logic reasoning and errors than
accompany them are presented here. The most widespread quantitative
and qualitative methods of data processing and ways of interpretation
of results, ways of experimental determination of statistic and dynamic
dependencies between research object variables are given.

technical
problems
of electric
power
industry
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QJICKTPOSHCPI'CTH
ke / Electromag-
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ity in the electric
power industry

DOHEprusiHbIH ~ JJIEKTPMEXaHUKAIBIK  TYPJICHYl,  DJICKTPMAarHUTTIK
YHJIECYTiH, DJICKTPIKETETHIH OPTYPJIl )KYHENEPIHIH KYPBUIbIMBI J)KOHE
cUIaTTamajiapbl,  apHaJbIMbl  OPTYPJII  JKETEKTep  YKYMBICHI
PEKUMICPIHIH KAl 3aHBUIBIKTAPBI KAPACTHIPBLIFAH.

TexHWKaNbIK ~ KYpBUIFBUIAD  MEH  OKyHesnepiaeri  (U3UKaJIbIK
KYOBUIBICTapbl TajAay oMICTEpl, KOMIBIOTEPIIK TEXHUKA >KOHE
aKnapaTThIK TEXHOJIOTUSUIAD  KOHE  DJCKTPTEXHHKA  MEH
AJIEKTPMArHUTTIK KYOBLUIBICTAPIBIH HETI3T1 YFBIMAAPHI JKOHE 3aHIaphl
KapacThIPbLIAIBI.

PaccmoTpeHsr oOrue 3aKOHOMEPHOCTH  AJICKTPOMArHUTHOU
COBMECTHMOCTH, 3JIEKTPOMEXaHUYECKOTO MpeoOpa3oBaHUsl DHEPIHH,
CTPYKTYypoOit u XapaKTepUCTUKAMHU pa3IMYHBIX CUCTEM
ANEKTPONPUBOJA,  PEXKUMBI  pabOThl  TPUBOJOB  PAIUYHOTO
Ha3HAYCHMUS.
PaccmarpuBaroTcsi  MeTOJBI SBJICHUN B

aHaln3a (I)I/I3I/I‘-IGCKI/IX

DJEeKTpOd
HepreTuka
HBIH
FBUIBIMU
TEeXHUKA
BIK
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3epTTey
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master
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TEXHUYCCKUX YCTpOﬁCTBaX H CUCTEMax; OCHOBHBIMU CpCACTBaAMU

technical

KOMITBIOTEPHOH TEXHMKM U HMHGOPMAIMOHHBIX TEXHOJIOTHI U | problems
OCHOBHBIX TTOHATHX " 3aKOHAaX AIIEKTPOTEXHUKU u | of electric
3JIEKTPOMArHUTHBIX SIBJICHUM. power
General laws of electromagnetic compatibility, Electromechanical en- | industry
ergy conversion, structure and characteristics of various electric drive
systems, operating modes of drives for various purposes are consid-
ered.
Methods of analysis of physical phenomena in technical devices and
systems are considered; the main means of computer technology and
information technology and the basic concepts and laws of electrical
engineering and electromagnetic phenomena.
EDPS | DnekTpikadapikTa DnekTpxkaOAbIFbl  OKIIAyJaMaChIHBIH JKaFIaiiblH  JAMarHocTukanay. | DnekTpod | Maructpantt | 99K/55
5205 PBIHBIH OKuIaylaMa CamachlHBIH HETi3ri KepceTkilTepi »oHe oJapiblH | HepreTuka | i FeumbiMu- | C EPS
IDPE | nparmocTmKachl cUIaTTaMalapblHBIH  ©3repylHe  ocep  JKacalWThlH  HbIIIAHJAp. | HBIH 3eprrey
5205/D | sxome DOneKTp>KaOAbIFbIHBIH ~ OKIIayJlaMachblHa oCcep JKACAaWThIH  KbIUIY, | FRUIBIMU KYMBICBI
PEE MpOQUIAKTUKAIIBI MEXAaHUKAJIBIK JKOHERJIEKTp IKYKTeMmenepl. ONeKTpoKuiaylnaMmanblK | TexHukan | /Haydno-
5205 K ChIHAK / MaTepuanaapably ceHiMaulri. IIpodunakTHKanbIK ChIHAKTapAbIH | BIK Hccien0Bare
JlnarHoctuka u oxicrepi. Dnektp MallMHAJIAPbIHBIH JKOHE KYIITIK | Mocelesep | JbcKas
poUCTIBITAHUS TpaHchopMaTOpIIaPIbIH OKIIayjaama YKarTabIH Oaranay. | i /Hayuno- | pabora
3NIeKTpOo0OOPYIOB OkKuaymnamaHsl )KOFapbl KEPHEYMEH ChIHAY. TEXHUYECK | MarucTpanra/
anus / Juarnocruka COCTOSIHMSL ~ M3O0JSIUU  DJIEKTPOOOOPYAOBAaHUS. | He Research
Diagnostics and OCHOBHBIC MMOKA3aTeNId KaueCcTBa M30JIAIUKA U (DAaKTOPBI, BIUSONIME Ha | mpoOiaembl | Work of a
preventive tests of W3MEHEHUS WX XapakTepUCTUK. TermoBble, MEXaHWYECKHE WU | DJIIEKTPO3H | master
electrical JIIEKTPHUYCCKHE HarpysKw, JICUCTBYIOIINE HA usousuio | epretuku / | student
equipment AIIEKTPOOOOPYI0BAHHSL. HangexHocTs aIIEKTpOU30IIAHOHHOM | Scientific
MarepuasioB. MeToapl npoduaakTHdeckux wucnbiTanui.  Orenka | and
COCTOSIHHMSI ~ M3OJIIMM  DJIEKTPUYECKMX  MallMH W CHiIoBbIX | technical
TpaHc(hOpMaTOpPOB. UcnbiTanue M30JISL1N NOBBIIIIEHHBIM | problems
HalnpsHKEHUEM. of electric
Diagnostics of electrical equipment insulation condition. The main | power
indicators of insulation quality and factors affecting changes in their | industry




characteristics. Thermal, mechanical and electrical loads acting on the
insulation of electrical equipment. Reliability of electrical insulation
materials. Methods of preventive testing. Assessment of the insulation
condition of electrical machines and power transformers. High-voltage
insulation testing.

EOK-
BKZA
5205
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| 5205/

MMAS
EEI
5205

DNeKTpxKaOabIKTa
PBIHBIH
OKIIIayJIaMaChIHBI
H KYHIH
OaranmayIbIH
Ka3ipri 3aMaHFbI
omicrepi /
CoBpeMeHHbIE
METO/IbI OLIEHKU
COCTOSTHUS
U30JISIIIH
ANEKTPOOOOPYIOB
anus / Modern
methods for as-
sessing the state
of electrical
equipment insula-
tion

DneKTp>KadAbIFbl OKIIayJIaMachIHBIH TO3YbI koHE ecKipyl. OKiaynama
bUIFAJITAaHYBIHBIH €CKIPY TMPOIIECIHE KOHE 3JIEKTp KeAepriciHe acepi.
DnexTp MallMHajlapbl OKIIaylaMma KEIEepriCiHIH  TeMIepaTypalaH
Toyennuriri.  Mait  yarimepiH  razxpomaTtorpadusIIbIK - Tajaay
HOTWKeNepl OOMBIHIA KYIMITIK TpaHchOpMaTOpIapIbIH OKIIaylaMma
KargalbiH  Oaramay. OKmiaynmarblliTap — camacklH — OaKbUIAYIIBIH
AKyCTUKAJIBIK oJIiCl. DJEKTp»aOJbIFbIH arbiTHail Oakpliay omicTepi.
Axaynap/pl k030eH aHBIKTayIbIH Kypangapsl. OKmayinaMaHbel OakpuIay
YIIIH apHaJfaH »Ofapbl alHbIMalbl )KOHE TYPAKThl KEpHEY ChIHAK
KOHJBIPFBLIAPHI.

N3HOC W crapeHne W3OJALMHM DIIEKTPOOOOpyIoBaHUs. BrusHue
YBIQXKHEHUS M30JIMM Ha IMPOLECC CTapeHHs U Ha IEKTPUUECKOe

COMPOTHBIICHHUE. 3aBUCHUMOCTh COTMPOTHUBIICHUS U30JISILUH
ANEKTPUYECKUX MamMH OT TeMmiepaTypbl. OIlleHKa COCTOSHUS
U30JISILIUU CHJIOBBIX TpaHcPopMaTopoB o pe3yabTaTam

razoxpomarorpaduueckoro aHaimza npod Maciaa. AKYCTHYECKHI
MCETOA KOHTPOJIA KadeCTBa H3O0JIATOPOB. MGTO,Z[BI KOHTPOJIA oe3
OTKIIFOUCHUA 3JI€KTpOO60pyI[OBaHI/I}I. BI/I3yaJ'IBHBIe cpeacTBa
OIIPCACIICHUSA ,HG(I)GKTOB HcneiTaTenbHbIC YCTAHOBKHU  BBICOKOI'O
IMEPEMCHHOI'O U IOCTOAHHOT'O HAITPSPKCHHUA AJI1 KOHTPOJIA U30JIAIUHA.

The wear and aging of insulation of electrical equipment. Influence of
insulation moisture on the aging process and electrical resistance. De-
pendence of the insulation resistance of electric machines on tempera-
ture. Assessment of the insulation state of power transformers based on
the results of gas chromatographic analysis of oil samples. The acous-
tic method of quality control of the insulators. Control methods with-
out disconnecting electrical equipment. Visual means for detecting de-
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fects high AC and DC voltage Test installations for insulation monitor-
ing.

EE-
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S 6207

MEEP
S 6207

MatLab
opTachIHAA
DJIEKTPIHEPTETUK
a )KyHenepiHiy
AIIEMEHTTEPIH
moenaey /
MoaenupoBanne
3JIEMEHTOB
DJIEKTPOSHEPTeTH
YECKUX CUCTEM B
cpene Matlab /
Modeling of ele-
ments of electric
power systems in
Matlab environ-
ment

3epTTeNeTiH AIeKTPKOHIBIPFBUIAPABIH MaTEeMATHKAIBIK HOOaIapbIH
OMIIACTBIPBINT JKacay YIIIH J>KOHE IUCCEPTAlMSUIBIK JKYMBICTap/a
KaKEeTT1 3epTTeynepi Kyprizy ymin MatLab oprackiHma >KyMBICTBIH
Heriznepi Ooitpiama Outimaepai menrepy. SIMULINK opraceiana
ocep JkacallTeiH SHOOaiymapapl Kacarl, cyiI0amapabl JKoHE HOOai
KYpaylbUIapbIHBIH KacHUeTTePIH penakuusnay,
SIMPOWERSYSTEMS opraceiHIa SHEpPreTUKANBIK JKYHeIepaiH
anemMeHTTepiHiH SPS HoOaimapbiH kacam cyiOanapisl KoHE HOOai
KypaylIbUIapbIHBIH KACUETTEPIH pelaKIusIay.

dopmupoBaHue 3HaAHUM B 007aCTH AJIEKTPOIHEPTETUKN HEOOXOAUMbIE
3HAHMSIT M YMEHMsS [ pa3pabOTKM MaTeMaTU4yecKuX Mojemneit
HCCIEAYEeMBIX OJIEKTPOYCTAHOBOK W TIPOBEICHUS HEOOXOIMMBIX
WCCIEAOBAaHUN JJIi CBOMX JAWCCEPTAlMOHHBIX paboT. M3yuenue u
O3HaKoMJieHHe ¢ 1maketom nporpammel  MATLAB wu  ero
npunoxenusimu  SIMULINK u SIMPOWERSYSTEMS. Co3nanue
nerctByromux S Mogeneir B cpene SIMULINK, pepaktupoBanue
CXeM U CBOMCTB KOMIIOHEHTOB MOJACIIN.

Formation of knowledge in the field of electric power the necessary
knowledge and skills for the development of mathematical models of
electrical installations under study and the necessary research for their
dissertations.  Study and familiarization with MATLAB software
package and its Simulink and SIMPOWERSYSTEMS applications.
Establishing the S Models in the SIMULINK environment, edit the
schema and properties of the components of the model.

DIIeKTpOd
HEpreTuka
HBIH
FBIJIBIMHU
TCXHUKAJI
BIK
MaceTenep
1 /Hay4Ho-
TEXHUYECCK
ue
poOIeMbI
BJIEKTPOSH
epretuku /
Scientific
and
technical
problems
of electric
power
industry

MarucrtpasTt
bIH FBLJIIBIMHU-
3epTTey
KYMBICBI
/HayuHno-
HCCIIeIOBaTe
JIbCKast
paborta
MaructpaHTa/
Research
work of a
master
student

DAGKOK
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DBUD/E
RE




10

MTG

5302
/ITMN

5302
ITMS

5302

Monenney
TCOPHUACHI )KQHC
FhIJIBIMHU
Toxipoue /
Teopus
MOJCINPOBAHUA U
HAy4YHOT'O
JKCIIepuMenTa /
Theory of
modeling and
scientific
experiment

DHEPreTUKAIBIK XKENIep MEH JKyHenepaeri 3JeKTpPU3HKaIbIK
IpoIecTep/Ii KOMITBIOTEPIIIK YITUIeyMeH OaiiIaHbICTHI OipKaTap
CYpaKTap OKbIThUIA bl. DKCIIEPUMEHTTEPAIH CAHIBIK JEPEKTED
MacCHUBTEPiH OHJCYAIH KIACCUKAJIBIK aITOPUTMIEPIHIH HETi3aepi,
FpuibiM: MaTeMaTUKAIIBIK CTATUCTUKA, BIKTUMAJIIBIK TeOpUsichl. HakThbl
SKCIEPUMEHTTEP 11 UMUTALUSIIAUTBIH MOJIENIbICP/l Ka3ipri 3aMaHFbl
OarapiiamManay MiHACTTep1, DJIEKTP SHEPTETHKACHI CAJIaChIHIaFbl
FBUIBIMU, TEXHUKAJIBIK MOCEJIeNIEP Il 3epTTey.

H3ydaercs psa BONPOCOB, CBA3aHHBIX C KOMITBIOTEPHBIM
MOICIUPOBAHUEM SHGKTpO-(l)I/ISHtIeCKI/IX IMPOUECCCOB B DHEPI€TUYCCKUX
ceTsax U cucreMax. OcHoBaMu AJId KIIACCUYCECKUX aJITOPUTMOB
O6pa6OTKI/I MaCCHUBOB YHCJICHHBIX JaHHBIX OKCIICPUMCHTOB, CTaJIl
HAayYKHU: MaTeMaTH4YCCKad CTaTUCTHUKA, TCOPUA BEPOATHOCTH. 33}13‘—11/1
COBPEMEHHOTO MPOTPaMMMPOBAHUS MOJENIEH, UMUTHPYIOIIHNX
AOCTOBCPHBIC HATYPHBIC SKCIICPUMCHTBI, UCCIICAOBAaHNS HAay4YHBIX,
TEXHUYECKUX MPOOJIEM B 00IaCTH DJIEKTPOIHEPTETUKH.

A number of issues related to computer modeling of electro-physical
processes in power networks and systems are studied. The foundations
for classical algorithms for processing arrays of numerical data of ex-
periments are the sciences: mathematical statistics, probability theory.
Tasks of modern programming models that simulate reliable field ex-
periments, research of scientific and technical problems in the field of
electric power.

MarucrpaHtr
bIH FBIJIBIMH-
3epTTey
KYMBICBI
/Hayuno-
HCCIIeZIOBaTEN
bCKas pabota
MarucTpanra/
Research work
of a master
student

DAGKOK
K/
DBUD/E
RE
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EGT

5301
INTP

5301
ISTPE
Pl
5301

DNEeKTPOIHEPreTH

KaJIbIK
KyHenep iy
FhIJIBIMHU
TCXHUKAJIBIK
Macenenepi /
Hayuno-
TCXHUYCCKUC
poOIIEeMBI

DIIEKTPOIHEPTETH
YEeCKUX CUCTEM /

Scientific and
technical
problems of
electric power
systems

SHGKTPBHGPFI/I}ICI)IH a1y TCXHOJIOTUACBHIH 3CPTTCY KIHC
AIIEKTPIHEPTUSHBIH KQKETTUIIr ©CYIMEH XKoHE JOCTYPIi
QJICKTPCTAaHIHAIapbI YHIIH OTBIHHBIH TayCbLIIATbIHBIHA
0alIaHBICTHI MACEIeNeP/l 3epTTey. DIEKTPIHEPTeTHKAIAFbI
naia 6oJsiFaH MpooIeManap sl MICTTy KOJIIAPBIH KapacThIpy
YKOHE oJlap/ibl MISITY/IH XaJIbIKapalbIK TOKIPUOECIMEH TAHBICY.
DNeKTpIHEpPreTUKa MpoOIeMalapbIHbIH Maii1a O0TYBIHBIH HET13T1
cebenTepiH Moy, OJIApAbIH KOpIIaFaH OpTara )KoHe IKOHOMHKara
acepi, i KY31HJe MacenenepAl WellyAiH MYMKIH HYCKalapblH
aHBIKTAY.

N3yueHne TeXHOJIOTUH MOJTYyYEHUs IIEKTPUIECKON SHEPTUN U
M3y4eHHe Mpo0sieM CBSI3aHHBIX C POCTOM NMOTPEOHOCTH B
OJICKTPOOHEPIUU U UCHEPITACMOCTH TOIJIMBA JJIA TPAAUIUOHHBIX
ANEKTPUYECKUX CTAHIMI. PacCMOTpeHHe COBPEMEHHBIX ITyTEN
pelieHus: BOSHUKIIUX MPOOJIEM B AJICKTPOIHEPTETHKE U
3HAKOMCTBO C MEXIYHAPOIHBIM OTILITOM B UX pemieHuu. O630p
OCHOBHBIX ITPUYWH BO3HUKHOBCHUSA np06neM OJICKTPOOHEPI'CTHUKU,
HUX BIIUSHUE HA OKPYKAIOLIYIO CPENY U DKOHOMUKY, OIPEAEIICHUE
BO3MOJXHBIX BApHAHTOB PECUHICHUSA HA ITPAKTUKCE.

Study of electric power generation technology and study of prob-
lems related to the growing demand for electricity and fuel deple-
tion for traditional power plants. Consideration of modern ways to
solve problems in the electric power industry and familiarity with
international experience in solving them. Overview of the main
causes of problems in the electric power industry, their impact on
the environment and economy, and identification of possible solu-
tions in practice.

MarucrtpanTr
bIH FBLJIIBIMHU-
3epTTey
KYMBICBI
/Hay4no-
HCCIIEI0BaTe
JIbCKast
paborta
MaructpaHTa/
Research
work of a
master
student

DK/
20C/

EPS




ZhBT | X)KobGaHbI DnekTpIHepreTukaga  Jkobamapael  Oackapy — ToxipuOeciH Maructpanrt | ©XKT
P OacKapyIbIH TYKBIPBIMIAY, TONTAFbl KYMBICTBIH, KOIIIUIIKTe COWICYIiH BIH FBUIBIMU- | / TITD
5303/ | Teopwusicel MeH ToxipuOecin >xuHay. KobOaHbl XKyiie peTiHze, )KOOaHBIH CBHIPTKHI, 3eprTey /IH
TPUP | npakrukacsr / imKi opraceH 3eprrey. XKobanapabl KikTey, xKoOaHbI OacKapyIbIH JKYMBICBI
5303 | Teopus u MIPOTPECCUBTIK TYpIepi. DNeKTPIHEPTreTHKAHBIH /Hay4aHno-
/TPP | mpakTuka MHBECTULMAJIBIK MYMKIHIIKTEpIH 3eprrey. Kobanmblk Tanjaay. HCCIIEe10BaTe
M YIpaBJICHUSA ’oba kyHbiH Oaranay. KoOaHbIH >Kalmbl ayUTi, OHbl aKIapaTThIK JIBbCKAst
5303 | mpoekramu / KaMTamachl3 ery. JKobOaHbl Oackapy, ODJIEKTpIHEpPreTHKAIa pabota
Theory and AK00aJBIK TIPIILTIK OAFBITHIHBIH €PEKIIENIT 1. MaructpaHTa/
practice of project dopMHUpOBaHHE  HABBIKOB  YOpPAaBJICHHS  IMPOEKTaMH B Research
management. AJIEKTPOIHEPIeTUKe, IOJIydeHHE HaBBIKOB pPa0OThl B TIpYIIIIE, work of a
MyOIMYHBIX BBICTYIUIEHUH. VccnenoBanue nmpoekra Kak CUCTEMBI, master
BHEIIHEH, BHYTpeHHeH cpeapl mpoekra. Kiaccudukanus student
MIPOEKTOB, TMPOTPECCUBHBbIE (OPMBI  YIPABICHUS IPOEKTOM.
Hccnenosanue WHBECTUIIMOHHEIX BO3MOJKHOCTEN i
anekTposHepreTuku. I[IpoexTHblid aHamu3. OlEeHKa CTOMMOCTH
npoekta. OOmmMi ayaut TpoekTa, ero WHGOPMAIMOHHOE
obecnieuenue. Crienuuka yrnpapiaeHHUs] MPOEKTaMH, HANPaBICHUS
IPOEKTHOM JIeATEIHHOCTH B JIEKTPOIHEPTETHKE.
Formation of project management skills in the electric power in-
dustry, obtaining skills of working in a group, public speaking.
Research of the project as a system, external and internal environ-
ment of the project. Project classification, progressive forms of
project management. Research of investment opportunities in the
electric power industry. Project analysis. Cost of the project. Gen-
eral audit of the project, its information support. Specifics of pro-
ject management, directions of project activity in the electric pow-
er industry.
EEZhA | Drextp OHeprus KYHeciHIH AIIEKTPIHEPreTUKAIIBIK pexxuMiHIH | DnekTposHeprer | Maructpantt | 9Xx3
QOAB | snepreruxansik napaMeTpliepiH eJIIey i JKOHE OHJEY/ll, dJEKTP TOpPAaNTapbIHBIH | UKAaHBIH bIH FBUTBIME- | KK/
ig{“ Kyhenepai KOHE TeHepaTopiapAblH SJIEMEHTTEPIHIH >KaFJailblH TIPKEY.i, | FEUIBIMU 3epTTey 9BUY/
AUES | amaTka Kapchbl amaTThl MPOLIECTIH aifMaKTa TapaayblHa Kapchl ocep YIIiH 0acKapy | TEXHHKAIIBIK JKYMBICHI ERE




5304/ | omepaTHBTI KOHE KOMaHJIAJIAapPbIH KOHE aKMapaTThl KETKi3yJl KaMTaMmachl3 €TETiH | Mocelelnepi /Hay4no-
ig-EPS aBTOMATThI amaTka Kapchl aBTOMATHKAaHBIH  HeEri3aepi  jkapusutaHanel. | /Haydxo- HCCJICIOBATE
5304 oackapy / O3iHIH SHeprus TYHIHIHIH, OHEPrus  ayJaHbIHBIH, DHEPrusl | TEXHUYCCKUE JBCKast
[IpotuBoaBapuiin OipJiecTiriHIH IIEKTepiHAe amaTKa Kapchl aBTOMATHKa araTka Kapchl | MpoOIeMbl pabota
0€ OTICPAaTUBHOE H OacKapy/IbIH OapIIbIK MOCEIICIICPIH MISIE]T. AJIGKTPOIHEPTET | MAarucTpaHTa/
aBTOMAaTHYECKOE Wznaratorcs OCHOBBI MIPOTHBOABAPUHHOMN aBTOMartuky, | uku / Scientific | Research
yIpaBJICHUE obecrieunBaromieii  m3Mepenue u  o0OpaboTky mapamerpoB | and technical work of a
AIIEKTPOIHEPTEeTH AJIEKTPOIHEPTETHUECKOTO PEKUMa DSHEProcUCTeMbl, Qukcanuio | problems of master
YECKHUX CHCTEM / COCTOSIHHSI DJIEMCHTOB DJJICKTPUYECKOH CEeTH | TreHepaTopos, | electric power student
Emergency opera- nepenady  uHGOpMANMKM W KOMaHja  ympasieHus s | industry
tional and auto- MPOTHUBOICHCTBUS TEPPUTOPHUATEHOMY pacIpoCTpaHEeHHIO
matic control of KaTacTpo(pHUUECKOTO aBapuiiHOrO mpoiiecca. [IpoTuBoaBapuitHas
electric power aBTOMaTHKa B TpeleliaX CBOEr0 DHEProysia, >HEpropanoHa,
systems. SHEProoObEeIMHEHUSI pellaeT BCe 3a/laud MPOTHBOABAPUKHHOTO
yIIpaBJICHUS.
The article describes the basics of emergency automation, which
provides measurement and processing of the parameters of the
electric power system mode, fixing the state of the elements of the
electric network and generators, transmission of information and
control commands to counter the territorial spread of the cata-
strophic emergency process. Emergency automation within its
power unit, energy district, energy connection solves all the prob-
lems of emergency control.
EES DNeKTpIHEPreTHK DNeKTpIHEPrusiHbl YHEMJEy  JKOHE OHTailsIbl jkolamay >koHe | DnekTposHepreT | Maructpantr | 9O
5304S | narer ANIEKTPMEH JKaOJbIKTay KYHENIepiH JKCIUTyaTalusulay COHBIMEH | MKaHBIH BIH FBUIBIMU- | KK/
/51%5 ANEKTPIHEPT S KaTap AJIEKTPMEH KaOJBbIKTAy/bIH carackl Macenenepi OOMbIHIIA | FRIIBIMU 3epTTey OBUY/
EQPI | camacel / OPHBIKTHI OLTIMIEPi KaJbINTACTHIPY. DIEKTPIHEPTHUS CAllaChlHBIH | TEXHUKAJIBIK YKYMBICBI ERE
5304 KauectBo HETI3I'1 KOpCEeTKIITEpl jKOHE OJIapJblH pYKcaT €TUITeH MOHJepl. | Mocerenepi /Hay4Ho-
ANEKTPOIHEPTUU DNeKTpIHeprusi camachlH Oakbliay. DJIEKTpIHEprus camachiHbl | /Haydno- UCCIIeI0BATE
B ANEKTPMArHUTTIK YHJIECIMIIUTIKKE dcepi. DJIEKTPIHEPrusi camachl | TEXHUYECKHE JbCKast
IEKTPOIHEPTETU KOPCETKIIITEPIH CTAaTUCTUKANBIK Oaranay. OHIIPICTIK 3JEKTp | IpoOIeMbl pabota
ke / Electricity TOpANTapblHAAa KEpHEYIIH camachlH KOTepyAiH TOocUIAepl MEH | AJIEKTPO’HEPreT | MarucTpaHTa/




quality in the Kypasiaphl. uku / Scientific | Research
power industry dopmupoBaHUEe YCTONMYMBBIX 3HAaHHUI MO Bompocam 3koHomuu | and technical work of a
JNIEKTPOIHEPTUUM M PAIMOHAJIBHOIO  TpOeKTHpoBaHus U | problems of master
IKCILTyaTallUl CUCTEM 3JICKTPOCHAOKEHHS, electric power student
KadecTBa 3neKkTpocHaOkeHus. OCHOBHBIC MOKa3aTesld KadecTsa | industry
AIEKTPOIHEPTHH U UX JIOTYCTHMBIC 3HaueHUs. KOHTpOJIh KauecTBa
JJIEKTPO3HEpruu. BinsHue KadecTBa JJIEKTPUYECKON DHEPIMM Ha
JIEKTPOMArHUTHYIO COBMECTHUMOCTh. (CTaTUCTHUECKas OICHKA
rokaszaTteseil kadecTBa ayeKTposHepruu. CrocoObl W CpeicTBa
MOBBIINICHUSI ~ KAadecTBa  HANPSDKCHUS B IPOMBIIUICHHBIX
AIIEKTPOCETSIX.
Formation of sustainable knowledge on energy saving and rational
design and operation of power supply systems, quality of power
supply. Main indicators of electricity quality and their acceptable
values. The monitoring of power quality. Influence of electrical
energy quality on electromagnetic compatibility. Statistical as-
sessment of electricity quality indicators. Methods and means of
improving the quality of voltage in industrial power grids.
Monyas 1 MDICHO04-1 DJIeKTpUYecKue CTAaHIMH
BEEK | banamansi anextp | 5 Ka3zakcTaHHBIH  SHEPreTHKAIBIK  QJieyeTi.  DHEPreTHKaibIK | DiekTposHeprer | Maructpantt | DX/
5302 | sHEpruscel pecypcrapabiH pesepBTepl. JKerapsl KyaTThl Oajamaibl AJIEKTP | HKaHBIH bIH FRUIBIMH- | DDC/
IAIE | xe3mepi / KO3JepiH JaMbITy OeTanbichl. JKaHApThUIATBIH 3HEPTHsl KO3lepi, | FhUIBIMU 3epTTey EPS
5302 / | AnbTepHaTHBHBIC TOJIKBIHJIAD SHEPIHsChl, aTOM D3HEPreTHKACHI JKOHE CYy 3JICKTP | TEXHUKAIIBIK YKYMBICHI
ASE | ucrounuku crannusiapel.  Kazakcranma Oamamalibl  3JIEKTp  DHEPTUSCHI | MAceneepi /HayuaHno-
5302 | anexrposuepruu / KO3[epiH Mmaiifanany wMocenenepi MeH MyMmKiHAikTepi. Keuty | /Haydno- HccieaoBare
Alternative AJIEKTP CTAHLMUSIIAPBIHIAFBI Ta3-TypOUHAIBI )KOHE apajiac UKL | TEXHHYECKUE JIbCKast
sources of elec- KOHBIPFBLIA. poOIeMbI pabota
tricity. DHeprerudeckuil moreHmuan Kasaxcrana. 3amachl AIIEKTPOIHEPTET | MarucTpaHTa/
SHEPreTHUECKUX pecypcoB. TeHIEHITNN pa3BUTHS MOIIIHBIX uku / Scientific | Research
abTEePHATUBHBIX HCTOYHUKOB 2JIeKTpodHepruu. BozooHosmsiemsbie | and technical work of a
VCTOYHUKH SHEPTUU, SHEPTHUS TPUIUBOB U OTIMBOB, AaTOMHAS problems of master




SHEPreTHUKa U TUIPOoIJIeKTpocTaHIuu. [1poGiemMbl 1 BO3MOKHOCTH

electric power

student

YCIIOJIb30BAHUS aIbTEPHATUBHBIX HCTOYHUKOB 3JIEKTpO3Hepruu B | industry
Kazaxcrane. ["a30TypOuHHBIE U TAPOTa30BbIe YCTAHOBKH HA
TETUTOBBIX AJIEKTPOCTAHIIHSIX.
The energy potential of Kazakhstan. Reserves of energy resources.
Trends in the development of powerful alternative sources of elec-
tricity. Renewable ene- rgy sources, tidal energy, nuclear power
and hydroelectric power. Problems and possibilities of using alter-
native sources of electricity in Kazakhstan. Gas turbine and com-
bined cycle plants at thermal power plants.
ESSG | Dnexrpiik DNeKTPIIIK CTAHIUSIAFbl CHHXPOH/IBI TEHEPATOPBIH MaKCcaThl MeH | DiekTposHepreT | Maructpantt | 99K/
ZhR CTAHIIVSIIaF bl KYPBUIBIMBIMEH TaHbICY. CHHXPOH/IBI T€HEPATOPIBIH HETi3T1 WKaHBIH bIH FRUTBIMH- | DDC/
5305/ | cuHXpOHIBI IamMaJIapbl: KBICKBIIITAPIaFbl KEPHEY, )KYKTEME TOTBI, TOJIBIK FBUTBIMH 3epTTey EPS
RRSG | renepatopiapasia KyaT, POTOP/IbIH aifHAJIBIM JKULTIT1 )KOHE KyaT KO3 PHUITHEHTI. TEXHUKAJTBIK KYMBICHI
ES KYMBIC ['enepa-TopabIH MaHBI3IbI KOPCETKIMITEPIH 3epTTEY: 60C KYpic, Macenenepi /Hay4Ho-
5305/ | pesxxumaepi / CBIPTKBI JKOHE PETTEY CUIIaTTaMasapbl, apayieib )KYMbIC /Hay4Ho- HccienoBare
MOS | Pexxumbl paGoThl KE31HJIET1 )KOHE AJICKTP DHEPreTU-KAIBIK KYHEIe CTaTUKAIBIK TEXHUYECKUE JBCKast
GPP | cunxpoHHBIX KOHE IMHAMUKAJIBIK TYPaKThUIBIK. CHHXPOHABI KOMIIEHCATOP po0IeMbl pabota
5305 | renepatopoB PEXKUMIH-JIET1 CHHXPOH/Ibl MaIlTUHAHBIH )KYMBIC PEKUM/IEPI. AJIEKTPOdHEPreT | MarucrpaHTa/
AIIEKTPHUYCCKUX TypborenepaTopiiap KYMBICBIHBIH aHOPMaJIbIbI PEKUMIEPI. uku / Scientific | Research
crannuii / Modes O3HaKoOMIIEHHE C Ha3HAYCHUEM M KOHCTPYKIIUCH CHHXPOHHOTO and technical work of a
of operation of reHepaTopa ICKTPUIECKUX cTaHIHi. OCHOBHBIMU BEINYHHBI problems of master
synchronous gen- CHHXPOHHOI'O T€HEepaTopa: HAIPsHKCHHUE Ha 3a:KUMax, TOK electric power student
erators of power Harpy3Ku, MOJHas MOIIHOCTh, YaCTOTa 000POTOB POTOpa U industry

plants

KOA(PGUIIUEHT MOIITHOCTH. M3yyeHne BaKHEHIINX MoKa3aTesen
IreHeparopa: XOJIOCTOH X0, BHCIIHHUC U PCTYIUPOBOYHBIC
XapPaKTCPHUCTUKHU, CTATHYCCKAA U ATMHAMUYCCKAaA yCTOﬁqHBOCTB
IpY HapajiebHONH paboTe U B ANIEKTPOIHEPTETHUECKOM CUCTEME.
Pesxumer pa6OTbI CI/IHXpOHHOﬁ MalllvHbI B pCXKUMa CUHXPOHHOT'O
KOMIICHCATopa. AHOpMaJIBHBIe PCKUMBI pa6OTBI
TypOOTE€HEepaTopOB.

Familiarization with the purpose and design of the synchronous




generator. The main values of the synchronous generator are: ter-
minal voltage, load current, total power, rotor speed, and power
factor. Study of the most important indicators of the generator:
idling, external and regulating characteristics, static and dynamic
stability in parallel operation and in the electric power system. The
operation modes of the synchronous machine in the synchronous
compensator mode. Abnormal operating modes of turbo-
generators.

ESEZ
hEU
5306 /
EEES
5306 /
ESED
ES
5306

Onektp
CTaHOHAJIapAbIH
JIIEKTP
KETEKTePIHJET1
DHEPTUAHBI
yHemzey /
DHeprocoOepexeH
ue B
AIIEKTPOTPUBOAX
AIEKTPUYECKUX
crannuii / Energy
saving in electric
drives of electric
stations.

DNeKTp CTaHIUSIIAPABIH O31HIK MYKTaKIBIKTa SHEPTUSHBI KOTI
KaKET €TeTIH MeXaHU3M/ICPIH/Ie KOJMJaHbUIATHIH JIEKTP JKETETIHIH
xKy#enepi seprrenyne. Onapra )KaTaThIH: KOPEKTIK, alHAIBIM/IBI,
KOHACHCATTBIK, ChIFbIMIAYbIII )KOHC JKEIIUTIK COPFBI
KOHJIBIPFBUIAPHI, BarOH ayJdapFbIlI )koHE Oacka MEXaHU3Mep
Kipei. DIeKTp KeTeriH 0acKapyAblH aaropuTMIEPI MEH 3aHaap,
THIMII cysi0anap menriMaepl aHbIKTalIa bl 3aMaHayH JIEKTP
xereri MATLAB Simulink 6armapiamansik xacakrama
MaKeTIHAE 3epPTTEY KYPrizuryae.

HSy‘IaIOTCﬂ CHUCTEMBI DJICKTPOIIPUBOJAA, IPUMEHAC-MBIC B
HauOolee OHEPro€MKHUX MCXaHU3Max COOCTBEHHBIX HYX]
3J'I€KTpOCTaHI_II/II71, K KOTOPBIM OTHOCATCA: ITUTATCIIBHBIC,
MUPKYJIIAOHHBIC, KOHACHCATHLIC, 6arepHHe " CETEBHIC
HACOCHBIC arpe€rarbl, BaroHOOIIPOKUAbIBATCIIN U APYI'HUC
MCXaHU3MBI. OnpenemnoTc;I 3(1)(1)6KTI/IBHBI€ CXCMHBIC PCIICHU,
AJITOPUTMBI U 3aKOHBI YIIPABJICHUS SJICKTPOIIPUBOAaMHU.
HpOBOIL}ITCH HCCIICAOBAHUA COBPECMCHHOTI'O DJICKTPOIIPUBO/JA B
nporpammuom komiutekce MATLAB Simulink.

We study electric drive systems used in the most energy-intensive
mechanisms of the auxiliary needs of power plants, which include:
feed, circulating, condensate, bagger and network pumping units,
car dumper and other mechanisms. Effective circuit solutions, al-
gorithms and laws of electric drive control are determined. Re-
search is being conducted on a modern electric drive in the

DIIEKTPOIHEPTET
HKaHBIH
FbIJIbBIMU
TEXHUKAJIBIK
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/Hay4Ho-
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uku / Scientific
and technical
problems of
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MATLAB Simulink software package.

ES-
OMO
6307 /
0S-
NES
6307 /
OON
PP
6307

OnexTp
CTAHIUSIAP IbIH
O31HIIK
MYKTaKIBIKTBI
OHTaIaHaAbIpy /
OnTuMu3anus
COOCTBEHHBIX
HYX]T
AIIEKTPUUCCKUX
cranmmii / Opti-
mization of own
needs of power
plants. /

Kby 37€KTp CTaHIMSITAPBIHBIH ©31H]IIK MYKTaX-IBIKTHI (OM)
YKar1aibl xkoHe Oostamak gamysl. JKblTy, aTOMJIBIK )KQHE CY JIEKTP
CTaHUMsUIapbIHBIH OM ka0 bIKTapbIHBIH KYPaMbl, TEXHUKAJIBIK
cUnaTTaManapsbl )K9He KYMbIC pexxumi. OM xa0abIKTapbIHbIH
KayllCi3aIrid 0aranay SAICTepiH MIOIy. DNEKTP KaObIKTapbIHbIH
YKYMBICBI TypaJIbl MAJIIMETTEP/I1 )KMHAY JKOHE OHJIEY 9IICTEMECI.
ANIBIH anmy *KYyHeciH KaJlblHa KENTIPYAIH OHTAIbl Ke3eHIUTIIH
aHbIKkTay. OHTAMIBI JUArHOCTUKAJIBIK KHULUTIKTI aHbIKTay. bakpuiay
OpEKEeTIH KaJbINTacThlpy. OM XKylieciH AMarHOCTHKAJay XKoHE
XKOHCYIH Oackapy.

CocTosiHME U TIEpCIIEKTUBBI pa3BUTUS cOOCTBEHHBIX HYk 1 (CH)
TEIUIOBBIX AEKTpocTaHIui. CocTaB, TEXHUYECKHE
XapaKTEPUCTUKU U PEXKUM PabOThI dnekTponpueMankoB CH
TEIJIOBBIX, AaTOMHBIX ¥ THIPO3JIeKTpocTaHIuii. O0630p METOI0B
orieHkH Oe3zomnacHoctu obopynosanus CH. Metoauka cbopa u
00pabOTKN JAaHHBIX IKCILTyaTAIMH JIEKTPOOOOPYI0BAHUS.
Onpez[eneHI/Ie ONTHMAaJIbHOH NEPUOANYIHOCTH
MpEAYIIPECAUTEIIBHBIX BOCCTAHOBJIEHUH CHCTEMBEI. Onpez[eneHHe
ONTHUMAaIbHOH MNEPUOANIHOCTHU NTUATrHOCTHUK. q)OpMI/IpOBaHI/Ie
YIPaBJIAIOIICTO BOS,Z[GfICTBI/Iﬂ. anaBneHHe ,I[HaFHOCTHKOﬁ u
pemonToM cuctembl CH.

The state and prospects of development of their own needs (ON)
of thermal power plants. Composition, technical characteristics
and operating mode of electric receivers for own needs of thermal,
nuclear and hydroelectric power plants. Review of methods for
evaluating the safety of self-service equipment. Methods for col-
lecting and processing data on the operation of electrical equip-
ment. Determining the optimal frequency of preventive system
restorations. Determining the optimal frequency of diagnostics.
Formation of the control influence. Management of diagnostics
and repair of the system of own needs.
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master
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DK/
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EE- OnexTp ) KonnmaneicTarsl xoHe Ooamiars 6ap SHEPTHsHBI Onekrposneprer | Maructpantt | 99X/
ZhEZ | sHepreTuKabiK KUHAKTAYIIBIIAp KapacThIPbUIA B, OJIapAbl TAHAAY KPUTEPHIATIEpl | WKaHBIH BIH FhUIBIMH- | DDC/
h KyHenepueri kenripinren. Heri3ri Hazap KuHaKTaymbUIaparsl (GPU3UKaIBIK FBUIBIMU 3epTTey EPS
6308 / | sHeprusiHbI MPOIIeCTEPiHe, OJIAPIBIH CHUIIATTaMaJIapbl MEH MaTeMaTHKAJIBIK TEXHHUKAITBIK KYMBICHI
NEES | xunHakraymsuiap MOJIeNbJIepiHE ayJapblLIa/ibl, COHBIMEH KaTap Macenenepi /HayuHno-
6308/ |/ KUHAKTAYITBUIAP.IBIH 9P TYPJIi THIITEP] CATBICTHIPHUIATHL. /HaydaHo- HCCIIeIOBATE
ESEP | Hakomurenn DHeprus KUHAKTayIIbIIapIbIH TEXHUKAJIBIK ICKE achIpy TEXHUYECKUE JIBbCKAst
S SHEPIruu B Karu1ajaapbl KEATIPUITeH KOHE 0JIap bl TTal1aaHy IbIH YTHIMIbI poOIeMbI paborta
6308 | anekTposHEpreTH OaFbpITTapBl KAPACTHIPBIIFaH. AJIEKTPOIHEPTET | MAarucTpaHTa/
YECKUX CHCTEMax PaccMOTpeHsI cyIecTBYIOINE U MePCIIeKTUBHBIC HAKOTTUTEIN uku / Scientific | Research
/ Energy storage SHEPTHUH, TaHbI KPUTEPHH LTS UX BBIOOpa. OCHOBHOEC BHIMAHHUE and technical work of a
in electric power yICIeHO (BU3MYECKUM MPOoIeccaM B HAKOMHUTEISAX, 0coOeHHOCTsIM | problems of master
systems. HX XapaKTePUCTUK U MAaTEMaTHUYECKUX MOJICIIEH, a TaKKe electric power student
COTIOCTAaBJICHUIO HAKOMUTENEeH pa3IMuHbIX THIOB. M310KeHbI industry
MIPUHIIUIIBI TEXHUYECKON peain3aluy HaKOIUTeNel SHepTuu U
paccMOTpeHbI pallMoOHAIbHbBIE 00JIACTH UX UCIOJIB30BAHNUS.
Existing and perspective energy storage devices are considered,
criteria for their selection are given. The main attention is paid to
physical processes in drives, the features of their characteristics
and mathematical models, as well as the comparison of drives of
various types. The principles of the technical implementation of
energy storage are stated and rational areas of their use are consid-
ered.
Monyas 2  MDICHO04-2 DJIeKTpUYecKHe CeTU U CUCTEMbI
ETZh | Daektp 5 DHepreTHKaHbl 0acKapyIblH OapiibIK HEpapXsUIbIK JeHreiepae | DiuekTposHepreT | Maructpanrt | 92X/
PNM | topanTaps! MmeH JIEKTP TOpANTapblH JKOHE JKYHeNepiH HSKCIUTyaTalMsJlayMeH | MKaHbIH bIH FhUTBIMH- | DDC/
5302/ | xyitenepin OaiimaHpICcTBl  IpoOJeMaIapMeH, OJapAbIH  AIEKTPKAOABIFbIH | FHUIBIMU 3epTTey EPS
OPEE | maiiganany ecenrey KaruaajgapblMeH, oOajay oHE SKCIUTyaTalUsUIayMeH | TEXHUKAJIBIK HKYMBICBI
SS Heri3ri TaHBICY KOHE SHEPTeTHKAIBIK HBICAHAAP/Abl AUCHETUEepIiK | Mocerenepi / /Hay4Ho-
5302/ | macenenepi/ OackapyAblH  ToKipuOeciH  JKoHe  amaTThlK  skarjainapna | Haydwo- HCCJIEI0BATE




MPO | OcHoBHbIC TUCTICTYEPIIEPIIH OpeKeTTepiH Oury. TEXHUYECKUE JBCKast
ENS | npoGiemsr O3nakomieHue ¢ mnpoOaeMaMu, CBA3AHHBIMH C JKCIUTyaTallued | mpoOJieMbl paborta
5302 | skcruryatanum ANEKTPUUECKUX CETEH M CUCTEM Ha BCEX MEPAPXUYCCKHX YPOBHSX | JIEKTPOIHEPreT | MarucTpaHTa/
AIIEKTPUYECKUX yIIpaBIICHUS SHEPTEeTUKOM, NPUHIUTIAMA pacuera, | uku / Scientific | Research
cerel u cucreM / [IPOEKTUPOBAHUS M JKCIUIyaTallud WX IEKTpooOopynoBanus, a | and technical work of a
P p y p py.
Main problems of TaK)Ke MPHOOpPETEHHE HABBIKOB JIHUCIETYEPCKOro yrpasieHus | problems of master
operation of JHEPreTUYeCKUMH OOBEKTaMH W JeWCcTBHW aucnerdepoB B | electric power student
electric networks aBapUIHBIX CUTYaIIHSX. industry
and systems. Familiarization with the problems associated with the operation of
electric networks and systems at all hierarchical levels of energy
management, the principles of calculation, design and operation of
their electrical equipment, as well as the acquisition of skills for
dispatching power facilities and dispatchers actions in emergency
situations.
ETAK | Dnektp DieKTp:KaOAbIFbIH/A, DJICKTP TOpAanTapbhlHAa KOHE Kyienepsae | Dnekrposneprer | Marucrpantt | DX/
TP TOpanTapbIHAAFbI TOJIKBIHJIAP TPOLIECTEPIHIH Maiaa 00y KOHE JaMy TEOPHUSCHIHBIH | HKaHBIH BIH FBUTBIMH- | DDC/
5306/ | ackpin kepHEY aiMarpIHAaFel  OUTiMai  MeHrepy.  JKorapbl  KepHEYAIH | FBUIBIMU 3epTTey EPS
\S/F;Zg6 MEH TOJIKBIH/IBIK OKIIayJdaMajblK KUBICTBIPMAJIAPBIH  €CENTey JKOHE Taijay. | TeXHUKAJIBIK KYMBICHI
) nporeccrep / ChIpTKBI ~ KoHE IMKI acKblH KEpHEYJIepIl eCeNnTereHie | Macenenepi /Hay4Ho-
WPOE BonHOBBIC «KommproTepiik YKOFapPBIBOJIBTTIK nabopatopus» | /Haydno- UCCIIEIOBATE
N MPOIIECCHI U (CHVLaboratory) 6armapiamMaibIK KEIISHIH Maiaaany. TEXHUYECKUE JIbCKast
5306 | HEPEHANpsHKEHUs OmiajeHre 3HAHUSMH B OOJIACTH TEOPHHM BO3HUKHOBECHHUS U | TIPOOIEMBI pabota
B QJIEKTPHUYECKUX pa3BUTHS  BOJIHOBBIX IIPOIECCOB B DIIEKTPOOOOPYAOBAHHH, | AEKTPOIHEPTeT | MarucTpaHTa/
cersx/ Wave JIIEKTPHYECKMX CEeTAX W cucremax. Pacyer wu  amamus | uku / Scientific | Research
rocesses and W30JISLIMOHHBIX KOHCTPYKLHAMN BBICOKOTO Hanpspbkenud. | and technical work of a
PYK p
overvoltage in Hcnons3oBanue mporpamMmmuoro obecreuenus «Kommprorepnas | problems of master
electrical BBICOKOBOJIbTHas Jabopartopusi» (CHVLaboratory) npu pacuerax | electric power student
networks. BHCIITHUX U BHYTPEHHUX MEPEHAMPSHKECHHI. industry

Mastering knowledge in the field of the theory of the origin and
development of wave processes in electrical equipment, electrical
networks and systems. Calculation and analysis of high-voltage
insulation structures. Using the software "Computer high-voltage
laboratory" (CHVLaboratory) in the calculation of external and




internal overvoltage.

EZhR
TKA

5305/
SSOuU

5305/
TME
SES
5305

DIEeKTPIHEPTETUK
aNBIK JKyHenepi
peXKUMIEPIHIH
TYPaKTBUIBIFBIH
KaMTaMachI3TaH/]
BIPYJIBIH 9JIICTEPI
MEH Kypasjaapsl /
Cpencrtpa u
CIIOCOOBI
obecneyeHust
YCTOMYUBOCTH
pexuMa
ANEKTPUIECKUX
cuctem / Tools
and methods for

DHeprus XYHeIepiHiH kKoHE )KYKTeMe TYHIHICPIHIH OPHBIKTHLIBIK
€CenTePiH OpBIHIAY TEOPHSACHIHBIH HETI3T1 Mocelenepi JKoHE ic
XKY3IHIEr1 9icTepi KapacThIpbliaabl. OpPHBIKTBUIBIKTEI KOTEPY/IiH
HEri3ri Imapajapbl KEATIPUITeH, OoJapibl KIKTey OepiireH.
OpHBIKTBUIBIKTBL ~ KOTEpPY VIIIH aBTOMATUKaHBIH  KOCBHIMIIIA
Kypanaapsl MeH KYPBUIFbLIAPHI KapacThIPbUIFaH.
DneKTpIHepreTukaga OPHBIKTBUIBIKTHIH MaTeMaTHKaJbIK
TEOPUSACHIH KOJIJIaHy. DneKTp KyHenepiHiy PEXHUM
OPHBIKTBUIBIFBIHBIH ~ ecenTepiHe  apHaiibl  Power — Factory
DigSILENT 6armapinamansiK Kypajiaapabl Haianany.

PaccmaTpuBaroTcsi OCHOBHBIE BOTIPOCHI TEOPUU U MPAKTUYECKUX
METOJIOB BBITIOJTHEHHSI PAacyeTOB YCTOWYMBOCTH HHEPrOCHCTEM W
y310B Harpy3ku. [IpuBeeHBI OCHOBHBIE MEPOMPHUATUS TIO
MOBBIIICHUIO ~ YCTOWYMBOCTH, JaHa MX  KiIaccU(UKAIIUA.
PaccMOTpeHBI  JOMOJHUTENBHBIE CPEACTBA M yCTPONCTBA
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ensuring the
stability of
electrical systems.

ABTOMATUKU JJId IIOBBIIIICHUS YCTOfI‘{HBOCTPI. HpI/IMeHI/IMOCTB
MaTeMaTHUIECKOU TCOpHUUn YCTOﬁHHBOCTH B OJJICKTPOSHCPICTHUKE.
Hcnonp3oBanue crienuaibHbIX IPOTPAMMHBIX CPEACTB K pacyeraM
YCTOﬁHHBOCTH PEKUMaA DJICKTPUICCKUX CUCTCM.

The main issues of the theory and practical methods of calculating
the stability of power systems and load nodes are considered. The
main measures to improve stability are given, and their classifica-
tion is given. Additional means and devices of automation for in-
creasing stability are considered. Applicability of the mathematical
theory of stability in the electric power industry. Use of special
software tools for calculating the stability of electrical systems.

AEZh | Anbicka 37eKTp ¥3ak KaIlIBIKTBIKTapFa aCKbIH JKOFaphI KepHeye | DnekTposnepreT | Marucrpanrt | 99X/
NR63 | xeTkizymiH ANEKTPIHEPrusiHbl keTkizy Macenenepid 3eprrey AXKK (CBH). | ukansig BIH FRUTBIMH- | DOC/
08/ | meri3ri AXK a71exTp TopanTapbelHbIH OPBIH aybICTBIPY CYJIOaapblH KYPY | FHUIBIMU 3epTrey EPS
ORD | pexxumaepi / JKOHE TMapaMeTpiepiH aHbIKTay. Herisri TeHaeynep xoHe ajaFamKbl | TEeXHUKAIBIK KYMBICHI
E Oco0bie peKUMBI JIEPEeKTepal  Tamchlpy Tocinaepi. KambimTel JkoHE  amarThl | Mocenenepi /Hay4Ho-
6308 / | mampHHX pexuMmaepai Tangay koHe ecenrtey. AXK asmekrpGepimicrep | /Hayuno- HccienoBare
SMLP | sanekrpomnepenay / JKEUIEPIHIH OTKI3y KaOUIETIH KOTepy. TEXHUYECKUE JBCKast
T Special modes of N3ydyenue BOMpOCOB IMepenaddl  AJIEKTPOIHEPTrUHM Ha CBEpX | MPOOIeMBbI pabota
6308 | long-distance BeicokoM Hampspkennn (CBH) Ha  nmanpHHME  pacCTOSHUSA. | SJICKTPOIHEPreT | MarucTpaHTta/
power CocraBicHHE CXEeMbI 3aMEIICHHS M ompezaeiacHue mapamerpos | uku / Scientific | Research
transmission anektpuueckux cereii CBH. OcHoBHble ypaBHeHuss u crocoOsl | and technical work of a
3aJ[aHus] UCXOJHBIX JIaHHBIX. AHAIM3 U pacdeThl HOpMaibHOro U | problems of master
aBapuitHOTO pekuMoB. [loBbIlieHHE MPOMYCKHO#M cnocoOHocTH | electric power student
auHUH 3nekTponepenady CBH. industry
Study of the issues of transmission of electricity at ultra-high volt-
age (UHV) over long distances. Drawing up a replacement scheme
and determining the parameters of the UHV electric networks.
Basic equations and methods for setting the source data. Analysis
and calculations of normal and emergency modes. Increasing the
capacity of power transmission lines UHV.
EEZh | Dnektp DNeKTp TopanTapbsl MEH JKYHelIepiHiH peKUMIIEPiH ecenTey jkoHe | DineKTposHepreT | Maructpantt | 99X/
RE | sHepreTukaibik Tannay TEOPHSICHl CalachIHAAFBl  OUTIMAI  Urepy. OJIEKTP | HKaHBIH BIH FBUIBIMHA- | DDC/




6307 /
RRES
6307 /
CME
PS
6307

Kynenepi
PEKUMICPIHHIH
ecenrey /
Pacuetn
pEXKUMOB
AIEKTPOIHEPTCTH
YeCcKUX cucreM /
Calculations of
modes of electric
power systems

PSKUMJICPIH €CeNTey TEXHOJIOTHSICHIH, OacTamkpl IepeKTepi
Oenriiey oIICTEepiH, KT KYHENEePIHIH OPTYPal PEeKUMICPIH
€cernTey alrOpUTMIH OKBIN YHpeHy. EcenTey Monmenbaepin Kypy,
EKTP IHEPTETHKAIBIK KYHelepIeri MepcrneKTUBAIBIK, TOK KOHE
aBapUsUIBIK  PEXKUMIEPIl €CenTey JKOHE Tayjay. DnekTp
TOpanTapbl MEH JKYMeNnepiHIH peXUMAEpIH ecenTey Ke3iHJe
RastrWin, PSCAD xonme Power Factory DigSILENT
OarapiiamManapabl KOJaaHy.

OBnasneHue 3HaHMSIMM B OOJIACTH TEOPUM PAcUETOB M aHalu3a
PEXKUMOB IJICKTPUUCCKUX ceTed U CUCTEM. I/I3yquI/1e TEXHOJIOTUHN
pacdeTa IMEKTPUYECKUX PEKUMOB, CIIOCOOOB 3aJIlaHUS MCXOIHBIX
JaHHBbIX, aJropurMa pacucTa Ppa3InYHBIX PEXKUMOB
JNEKTPUYECKUX cucTeM. DOpMUPOBAaHME PACYETHBIX MOJECIIEH,
pacu€T u aHajlu3 IMCPCICKTHUBHBIX, TEKYIIUX U aBaprIHBIX
PEKUMOB B DJIEKTPOIHEPreTHUECKUX cHUcTeMax. [lpumeHeHue
mporpamm RastrWin, PSCAD u Power Factory DigSILENT B
pacuerax pexUMOB ICKTPUUECKUX CETEM U CUCTEM.

Mastering knowledge in the field of theory of calculations and
analysis of modes of electric networks and systems. Studying the
technology for calculating electrical modes, methods for setting
source data, an algorithm for calculating various modes of electri-
cal systems. Formation of calculation models, calculation and
analysis of perspective, current and emergency modes in electric
power systems. Application of RastrwWin, PSCAD and Power Fac-
tory DigSILENT programs in calculating the modes of electric
networks and systems.
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