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

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

Kypmerri maructpant! bimim 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 CcOOOM CHUCTEMAaTU3WPOBAHHBIN IEpEeUYeHb
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 3MEKTUBHBIX JUCLUUIUIMH JaeT 31Bai3zep. Bmecre c
HUM MarvcTpaHT 3aroiHsIeT GopMy 3alucH HAa JUCHUIUIMHBI 1 coctaBienus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxaemple MaructpaHTbl! BaXXHO MNOMHUTB, 4YTO OT TOrO, HACKOJBKO
MpOJlyMaHHOW | 1eiocTHOM OyzaeT Bamia oOpaszoBarenbHas TpaeKTOPHS, 3aBUCUT
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

Kpenutre | Axanemus
p caHbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucruminabel / The name of the discipline KpEAUTOB/ Axkan
Number of | mepuon/
credits Academic
period
Foutbimu ToxxipuOe jkoHe yariiey Teopusicel / Teopust MOAETMPOBAHUS U
nayuHoro skcrepumenTa / The theory of modeling and scientific experiment
JlocTypili eMec KoHE KAHFBIPMaJIbl YHEPTEeTHKAHBIH TEOPHUSUIBIK Herizaepi / 4 1
Teopernueckne OCHOBBI HETPAJAMIIMOHHOW M BO30OHOBJISIEMOW YHEPIeTUKH /
Theoretical Basics unconventional and Renewable Energy
DJeKTPMEH kKaOAbIKTayAblH TEOpUsIIBbIK Herizaepi / Teoperuueckue OCHOBBI
anekrpocHabxenus / Theoretical basics of electricity
3amaHayu dHEprus KyhenepiHaeri aBToMaTrka/ ABTOMAaTHKa B COBPEMEHHBIX > 1
sHeprocucremMax / Automation in modern power systems
DOHEprusiHbl paloHaAbl Maiaanany / PannonaabHOE SHEProMCHOIb30BAHUE
/ Rational energy use
DNEeKTPIHEPTreTUKATBIK JKYHENepAiH TOpTiOl MEH TYPaKThUIBIFI / Pexumsbl u 5 1

YCTOWYHMBOCTB AJIEKTpodHeprerhuueckux 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

Fouvimu mascipube scone ynciney meopuscot / Teopua mooenuposanusn u nayunozo sxkcnepumenma / The theory of modeling and scientific

experiment

OkKy makcamuwt / Yueonan yenv / Purpose

MarucTpanTTbIH FBUIBIMH JKYMBICTBl YHBIMIACTBIPY
MEH  JKOCIapiay  JAF[bICBIH  KAJIBIITACTHIPY,
CTYACHTTEP/IiH FHUIBIMU SKCIIEPUMEHT JKYPri3y *KoHE
FBUTBIMH -TIPAKTUKAIIBIK 3€PTTEYJICPAIH HOTKEIEPiH
OHJIEY TOKIpHOECiH MeHrepyi

dopmupoBaHHe |y MarucTpaHra HaBBIKOB
OpraHM3alMy ¥ ITAHUPOBAHMS HAyYHOH pabOTHI,
peodpeTeHue o0yJaronumMucs OTIBITA
NPOBEICHUSI ~ HAYYHOTO  OKCIIEPUMEHTa U
00pabOTKH pe3ynbTaTOB HAYYHO-TPAKTUIECKUX
HCCIIENOBAHNMN.

To form among undergraduates modern ideas
about the methods of engineering research,
planning an engineering experiment

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Okbimy
Kyperbl coTTi  asiKraraHHaH KeiiH Ourim
aJIymbLiap
- AKCTIIEPUMEHTTEP/IIH Heri3ri
KJIacCU(PUKANMUIBIK ~ OeNrijepiH,  FhUIBIMHU-
TEXHHUKAJIBIK AKCIEPUMEHTTIH HET13T1
AJIEMEHTTEPIH, AKCTIIEPUMEHTTIH Heri3r1
(dakTopiapblH  TaHIay  OMICTEpIH  KOHE
(haKTOPIBIK YKOcTapiapabl KYpY
TEXHOJIOTUSICBIH, CTATUCTUKAJIBIK TaJayabIH
Heri3ri OesliMAEpiHIH TEOPHSCHIH: TEOPHUSIHBIH
AJIEMEHTTEPIH naii1anany; Karenep,
KOPPEJSIIHSUIIBIK Talaay;
—  DKCHEPHUMEHTTEP KYpTisy, KaXKeTT1

(dakTopiapbl TaHIAy MKOHE OPTYpJl THMTETI
AKCIIEPUMEHTTEPAIH (PaKTOPIBIK >KOCTapiapbIH
KYpy, perpeccusi MOJETiHIH TapaMmeTpiepiHe

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

ecenTeyyepAiH aFrblH KOJIEMIH OpbIH/IAY;

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHs] Kypca

—  HCIOJb30BaTh OCHOBHbIE
KJ1acCU(UKALMOHHBIE HPU3HAKU
9KCIIEPUMEHTOB, OCHOBHBIE  3JIEMEHTHI
Hay4YHO-TEXHUYECKOTO HKCIEPUMEHTA,
IpueMbl BbIOOpa OCHOBHBIX (dakTopoB

JKCIIEPUMEHTA U TEXHOJOTHIO TOCTPOCHUS
(aKkTOpPHBIX IUIAHOB, TEOPHI0 OCHOBHBIX
paznenos CTaTUCTUYECKOTO aHa/n3a:
3JIEMEHTBI TEOpun MOTPEIIHOCTEH,
KOPPEISLMOHHBINA aHau3,

MPOBOAMNTH AKCHEPUMEHTHI,
HeoOxonuMble (AaKTOpPBl U COCTaBIATh
(bakTopHBIE TUTaHBI JKCIIEPUMEHTOB
Pa3IMYHOTO BHJA, J€JIaTh TOUYEYHbIE OLEHKU
1apaMeTpoB pEerpecCuOHHON MOJIENH,
MPaKTUYECKH pelaTh THUIHYHBIE 3ajauu
CTaTUCTUYECKOU 00paboTKH JTAHHBIX,
BBITIOJTHEHUS HEeOO0JIbIIIOTO o0beMa

BBIOMpATh

After successful
students will be
use the main classification features of
experiments, the main elements of a scientific and
technical experiment, methods for choosing the
main factors of the experiment and the technology
for constructing factorial plans, the theory of the
main sections of statistical analysis: elements of
the theory of errors, correlation analysis;

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
selecting empirical dependencies for experimental

completion of the course,
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SKCTIEPUMEHTTIK  MONIMETTEepJll  OHIEeY
TaTChIpMaIapblH KOO )KOHE OPBIHIAY 9/IiCTEPiH,
AKCIIEPUMEHTTIH HETi3Ti (haKTOpIapblH TaHIAY
koHe  (DakTOpJIBIK  JKOcmapiapabl  Kypy
oNiCTepiH,  AKCHEPUMEHTTIK  MAIIMEeTTepre
AMITUPUKAIIBIK TOYEIAUTIKTEP TaHay
omicTepin KOJIJIaHy, AKCIIEPUMEHTTIH
perpeccHusIbIK  MOJECIIHIH KO3 duImeHTTepin
Oaranay omicrepi.

BBEIYMCIICHUHN,
UCTIOJIB30BAaTh METOJIBI
peanu3aiu 3a1a4 00paboTku
IKCIIEPUMEHTANBHBIX ~ JAaHHBIX,  METOJbI
BbIOOpa OCHOBHBIX (DaKTOPOB SKCIIEPUMEHTA
U TOCTpOeHHs (DAaKTOPHBIX IUIAHOB, METOIBI
noa00pa AMIMPHUECKUX 3aBUCUMOCTEH IS
OKCIIEPUMEHTANBHBIX ~ JaHHBIX;  METOIbI
OLIEHKA KO3(P(QHUIMEHTOB PErpecCHOHHON
MOJIETIH YKCIIEPHMEHTA.

IIOCTAaHOBKHU U

data; methods for estimating the coefficients of the
regression model of the experiment.

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

XKapreinaii 6emy onici. KapanaiibiM KalTanay ofici.
Urepanms  omiciniH  karemirin  Oaramay.  bip
alfHBIMaNBIIaFel TEHACYNepai mmenry. ['aycc omici.

MeTo MOJOBUHHOIO JiefeHHud. MeToll MpocToil
utepaimu.  OneHKa  HOTPEeIIHOCTH — METoxa
urepauuil. PemeHune ypaBHeHUH ¢ OJHOH

The method of half division. A simple iteration
method. Estimation of the error of the iteration
method. Solving equations with one variable. The

CBIEBISTLIK JKOHE  CBIBIKTBIK  €MEC  TEHueyJep HCpGI\fGHHOﬁ. Meton Fayccva. Pemienue CHCTeM | Gayss method. Solving systems of linear and
XKyHeciH memry. MaoceneHiH TYHKBIPBIMBI. Jlarpawx | IMHEWHBIX W HEIUHEHHBIX YPaBHERHIL. | o linear equations. Problem statement. The
Ig.HTepvnons[uanIK KOMMYIIENiri. HI:IOTOHHL?H IlocranoBka  3agaum. WnTepnonauuoHHbIi Lagrange interpolation polynomial. Newton's
ipaeit KaLIBIKTBIKTAF bl TYHiHAED ywid | mHorowied Jlarpamka.  HTepHnojsLIMOHHBIE | . . . -
WHTEPIOJSIMIIBIK  Kenmyleiepi. CUMICOH ofici. | MHOrowieHsl HploTOHa Ui  PaBHOOTCTOSLIMX mterpo_latlon polynomials for equidistant ”Oqes-
CaHIbIK nmuddepeHnans MaceneciHiH | y3moB. Merog Cummcona. OcoOeHHOCTH 3agadn T_he S'm_ps_on method. Features (_)f the r_]ume“(?al
epekmenikTepi. JuddepeHnnanaplk TeHAEyIepAl | YMCIeHHOTO  AuddepeHpoBaHus.  Pemrenue differentiation ~ problem. ~ Solving  differential
Dittep men Pynre-Kyrra omicrepiMen wremty. | qmbdepeHrmansHex  ypaBHenmii  meromamu | €quations by Euler and Runge-Kutta methods.
Jlarpamx MHTEPTOJSALMSIIBIK dopmynaceina | Diinepa u Pynre-Kyrra. Uucnennoe | Numerical differentiation based on the Lagrange
HETI3/IENITeH CaHJIbIK mnddepenumanms. | anddepeHunpoBanue Ha ocnose | interpolation formula. Elements of mathematical
MaTteMaTuKaablK ~ CTATUCTUKAHBIH  AJIEMEHTTEPI. | MHTEPIOJISIIMOHHON (hopMyJibI Jlarpanxka. | statistics. Check.
Emrtuxan OneMeHTHI MaTeMaTU4eCKON CTaTUCTUKH.
IIpoBepka.
bazoaphama scemexwici / Pykoeooumens npocpammer / Programme manager
Cana B.IO. | Cana B.1IO,




Hacmypni emec scone rHcanzulpmasl InePeeMUKAHbLIY MeopuAnbIK nezizoepi /Teopemuueckue 0CHo6bl HEMPAOUUUOHHOU U 80300HO6NAEMOUL
anepzemuxu / Theoretical basics unconventional and Renewable Energy

OKy makcamuwt / Yueonan yenv / Purpose

Marucrtpanrrapbig Kaszakcran
PecnyOnmukachlHbIH AybUT IIapyallbUTbIFbl MEH
OHEPKOCIOIHAEC KOHE OJeMJIe JOCTYpii eMec
YKOHE JKaHAPTBHUIATHIH SHEPTHS KO3ACPiH THIM/II
naiinanany — OOWBIHIIA  TEOPHSUIBIK  KOHE
MPAKTUKAJIBIK JaFIbUIap bl MEHIepyi.

OBnazieHue MarucTpaHTaMu TEOPETUUYECKUX U
MPAKTUYECKUX HABBIKOB MO 3P (HEeKTUBHOMY
HCII0JIb30BAHUIO HETPaJAUIIMOHHBIX u
BO30OHOBJISIEMBIX HCTOYHHKOB JHEPIHUH B
CEJIbCKOM XO34MCTBE M MPOMBIIUIEHHOCTH
Pecniyonmku Kazaxcran u mupe.

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
Kazakhstan and the world.

OKbimy

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJymsLIap

— JOCTYpai  eMec  omicTepni,  JKYMBIC
NPUHIMITIH ~ JKOHE  JIOCTYPJIL  eMeC  KOHE
’KaHAPTBUIATBIH DHEPrHsl KO3/EpiH mMaiinanaHy
HETI3/IepiH KOJIZJaHa OTBIPHII, SHEPTHs ATyIbIH
FBUIBIMU ITPUHIMIITEPIH KOJIIAHY;

— JIOCTYpIl  eMec  KOHE  IKaHAPTHUIATHIH
SHEPTrHsl KO3AEPiHiH KOHABIPFBUIAPBIH €CeNTey;
— Oemrimi  3epTrey  omictepi  OoMbIHIIA
TOCTYPIII €MeC JKOHE JKaHAPTBUIATHIH SHEPTHs
Ke3/iepiH O0aKbuIay AaFAbUIAPbIH KOJIJIAHBIHBI3.

ITocne ycnmemHoro 3aBepuieHHsl Kypca
o0yuarmuecs OyayT

- HCIIOJIb30BAaTh HAay4YHBIC IIPUHIMUIIBI
IMOJIYUCHU A OHCPIrun npu oMo
HEeTPaJAULUOHHBIX METO/I0B, HPUHIUI
pa6OTI)I W OCHOBBI 3KCIITyaTallUh YCTAaHOBOK
HETPAJULMOHHBIX M BO300HOBISEMBIX
HCTOYHHUKOB SHCPIUH,

—  INIPOBOJAUTH pacCUUTHI YCTaHOBOK
HETPpAAULIMOHHBIX nu BO300HOBIISIEMBIX
HCTOYHUKOB DHEPIUY;

- HUCIIOJIBb30BATh HaBBIKH MOHHTOpPHHTA
HETPpAAULIMOHHBIX nu BO300HOBIISIEMBIX
HNCTOYHUKOB  DHEPrMM IO  HU3BECTHBIM
METOAM UCCIIEAOBaHMUSL.

After successful completion of the course,
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.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

JlocTypiti eMec JKoHE JKaHAPTHUIATBIH DHEPTHUs
KO3JIepiHIH TEOPHICHl TAOUFU KOHE (DU3HKAIIBIK
mporecTep Kyieci peTiHae. OHEPKICINTIK
KOCIMOPBIHAAPABIH ~ DJIEKTPMEH  XKaOJbIKTay
Kyhenepinae JOCTYPIIL emMec KOHe
’KAHAPTBUIATBIH JHEPTusl Ke3JepiH NaijgaiaHy
MYMKIHIIKTepl. KyH paguanuscelH 3JeKTp KoHe

Teopuss HETpPagUIIMOHHBIX U  BO300HOB-
JIIEMBIX MCTOYHUKOB DJHEPIUHM KaK CUCTEMBI
NPUPOAHBIX M (PU3MUYECKHUX  IPOIIECCOB.

Bo3MoxHOCTH MMPUMCHCHUA
HETpaAULIMOHHBIX n BO300HOBJISIEMBIX
HCTOYHHUKOB OHEPIrUun B CHUCTEMAX
OHEPTO CHAOKEHHUS IMMPOMBIIIJICHHBIX

Theory of unconventional and renewable energy
sources as a system of natural and physical
processes. The possibilities  of  using
unconventional and renewable energy sources in
the power supply systems of industrial enterprises.
Systems for converting solar radiation into
electrical and thermal energy. The use of wind




KBUTy 9SHEPTUSCHIHA aWHAJIABIPY IKyHenepi.
DJEKTp SHEPTUSCHIH ajly YILiH K€ SHEPrUsACHIH,
TEHi3 aFbIH/IapbIH KoHE KBLUTY
TEMIIepaTypachlHbIH TPAJAUEHTIH Maiijanany.
buomacca MeH TYPMBICTBIK KaTThl KJIBIKTap/IbI
AJIEKTP KOHE JKBUIY SHEPrUsIChIH OHJIPY YIIiH
nanasany MyMKIHIIKTepI.

npennpusatuii.  Cucremsl npeoOpa3oBaHus
COJIHEYHOM pajualuu B 3JEKTPUYECKYI0 H
TEIJIOBYIO SHEPTHUIO. Hcnonb3oBanus
SHEPruu  BETPa, MOPCKUX TEYEHHH W
TEIJIOBOIO  IpajleHTa TeMmmeparyp i
MOJIy4EHUs JIEKTPUYECKON SHEpPTUHU.
Bo3MmokHOCTH IpUMeHeHMsT Ouomacchl U
TBEP/bIX OBITOBBIX OTXO0JI0B Ui
IIPOU3BOJICTBA DJICKTPUYECKON M TEIIOBOM
SHEPrUH.

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.




Inekmpmen HncadOviKmayovly meopusanvlk He2izoepi / Teopemuueckue ocnoewnl 31ekmpocnadoxncenusn / Theoretical basics of electricity

Oky maxcamul / Yueonas yenw / Purpose

DnekTpMeH KaOIBIKTAyIBIH TEOPUSIIBIK
HETi3/1epi,  OHEPKACINTIK  KOCIMOPBIHIAPIBI
ANIEKTPMEH >KaOIBIKTAy >KYHelepiH KypyAbIH
TEOPHSICBI ~ MEH  NPUHOUNTEpi  OOMBIHIIA
OuTiMIepiH, 3JIEKTPMEH KaOABIKTAYTbIH

panMoHanAbl Cy0amapblH KYpy >KOHE OJIap/blH
YKYMBIC 1CTeY JIaFIbUIapbIH KAJBINTACTHIPY

ChopmupoBaTh 3HaHHS O TEOPETHUECKUM

OCHOBaM  JJIEKTPOCHAOXKEHMsI, TEOpUU U
MPUHIUIAX HIOCTPOCHMUS cUCTEM
BHGKTpOCHaG)I(eHI/I}I IMPOMBIIIJICHHBIX
NPENNpUATHH, HAaBBIKM 10  CO3JIaHUIO

pallMOHAJIBHBIX CXCM I-)HGKTpOCHa6)KeHI/I$I u
HX OKCILTyaTalluun

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

OKbimy

namuceci / Pezynemamot 0oyuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajlymbLiap

— DJIEKTPMEH KaOJpIKTaY KyHenepin
OHTAMNIAHABIPY  MIHJCTTEPIH; AJIEKTPMEH
KaObIKTaY KyHenepinig TEXHUKAIbIK-

HSKOHOMHKAJIBIK €CEeNTEYIIEePIHIer1 KIACCHKAIIBIK
Tanaay 9ICTepiH OLTyl KepceTy;

— OHTAWIAHABIPY MOCENENEPiH  KypacThIpy
KOHE ONapAbl MICIMIYAIH OPTYpJi OIiCTEpiH
KOJIJaHYy;

— DJIEKTPMEH XKaOIBIKTAY
OHTaWJIAH/IBIPY MACeJeNepiH menty.

Kylenepin

IMocse ycmemHoro
o0yuarmuecs OyayT
— JIEMOHCTPHUPOBATh 3HaHUE 3aj1au
ONTUMHU3ALMU CUCTEM IJIEKTPOCHAOKEHUS;
METOJIOB KJIACCHUYECKOT0 aHaIHM3a B TEXHHUKO-

3aBeplIeHUs] Kypca

O9KOHOMHYCCKHX pacucrax CHUCTEM
3JI€KTpOCHEI6)KeHI/IH;
— COCTaBJIATh 3aga4du OIITUMU3AIINHN u

MPUMEHSTh Pa3JIMYHbIE METOJIbI UX PECLICHHUS;
— peuatb 3aga4d  OINTUMHU3AIUKU CUCTEM
AIEKTPOCHAOKEHHUS.

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,

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

Kypctoig HET13T1 epexenepi. SES
OHTaWIaHIBIPY Mocenenepi, JNIEKTPMEH
KaOabIKTay KyHenepiHin TEXHUKAJIBIK

SKOHOMMUKAJIBIK HETI3/IEMECIH/IE KJIACCUKAIIbIK
Tangay onictepi. MyYMKIHIIKTED TEOPUSCHIHBIH

OcHOBHBIE  TIOJIOKEHUS  Kypca. 3ajauu
ontumm3anuu COC, MeToabl KIIaCCHYECKOTo
aHanusa B TDOO cucreM 31eKTPOCHAOKEHHUS.
DneMeHTbI TEOPUH BEpPOSITHOCTEN u
MaTeMaTH4eCcKol 00paboTKU pe3ylbTaToB

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

AJIEMEHTTEPI KOHE eHepkacinTik | akcriepuMenTa 3nementoB COC, Tlpuemuuku | elements SES, Receivers electricity for industrial
KOCIMOPBIHAAPAAFbI IIEKTP SHEPIUACHIH | AIIEKTPOIHEPTUU Ha npoMBINUIEHHBIX | enterprises. Intrashop electrical networks. Internal
KaOBUIIAFBIIITAP, CoC QJIIEMEHTTEPIHIH | IPETIPUATHSIX. Buyrpuniexosbie | plant  power supply industrial enterprises.
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AKCIIEPUMEHTTIK HOTHKEJIEPIH MaTEeMaTHKAJbIK
oHJICY. Intrashop EKTP KeJiepi.
OHEPKOCINTIK  KOCIMOPBIHAAPABI  3aYBITIIIUIIK
JIIEKTPMEH XKaOJpIKTAY. Kocanksl
CTaHLMSIIAPIbIH OpHaJIaCybIH aHBIKTAY.
Kocankpl cranmus TpaHchOpPMaTOPIAPBIHBIH
caHpl MeH KyaTblH Tagmay. COC kepHeyiH
TaHaay. OKOHOMUKAJIBIK cebenTepre
OallUTaHBICTBI ~ OTKI3TINI KUMaJIaphIH TaHJAy.
PeakTuBTI KyaTThl 6Tey Macesenepi.

JNEKTpUYECKUEe  CceTH.  BHyTpuzaBojckoe
AJIEKTPOCHAOXKEeHHE MIPOMBIIIIICHHBIX
NPEINPUSITHH. Onpenenenue
MECTOpPACHOJIOKEHUS TOJACTaHIMH. BriGop
yyclia W MOILIHOCTH  TpaHcPopMaTopoB
noactaniuii. Bwibop wHanpsokenuit COC.
Bri6op CEUYCHUI MPOBOJTHUKOB o

HSKOHOMHYECKUM cooOpakeHHsiM. Bompocsl
KOMIIEHCAI[UM PEAKTUBHOM MOIIIHOCTH.

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

bazoapnama scemexuici / Pykosooumens npozpammot / Prog

ramme manager

Komkun U.B.

Komkun U.B.
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3amanayu Inepzua xycyienepinoei agmomamura/ Aemomamuka 6 coepemeHnvlx snepzocucmemax / Automation in modern power systems

Oky maxcamul / Yueonas yenw / Purpose

DJICKTPMEH >KAOJBIKTAyJIbIH aBTOMATTaHJBIPY
KOHE JHMCIETUYEPIIK JKYHelepiH a3ipiey KoHe
KOJIJIaHy, SHEPreTUKAJIBIK JKYHEIEPIiH JJICKTP
pPeKUMIIEPIH OHTAWIBI OacKapyablH FHUIBIMH-
TEXHUKAJIBIK HeTi37epil OoMbIHIIA O17T1IM JKYHECiH
KAJIBIITACTHIPY

CdopmupoBaTh CUCTEMY 3HAHHUN 1O HAYYHO-

TEXHUYECKUM  OCHOBaM  pa3paloTKu U
IPUMEHEHHUsI CHUCTEM aBTOMAaTHU3alUUd U
JUCIETYEPU3ALUN JIEKTPOCHAOKEHHUS,

OIITUMAJIBHOM YIIPAaBJICHHUH 3JICKTPUYCCKUMU
PECKUMAMU SHCPTOCUCTEM

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

Okvimy namuorceci / Pezynomamut o0yuenusn / Learning outcomes
Kyperbl corti askraranHan keiiin 0Oidim | ITociie  ycmemnoro 3aBepmenusi kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— ©backapy, OakpLIay JKOHE pertey | — JEMOHCTpUpPOBaTh  3HaHWs  cpeactB | — demonstrate knowledge of the means of
KyHenepiHiH ~ aBTOMATTaHABIPY  KypaJJapbl | aBTOMAaTHKHA CHCTEM YIpaBjeHus, KOoHTpous | automation of control systems, control and
Typajbl OUTIMICpPIH KepCeTy; ©HEpKAICINTIK | U peryiupoBaHusi WX  pasHoBuaHoctu; | regulation of their variety; principles for the
KOCIMOpPhIHAApAa DSHEPTUSIMEH KaOJBIKTAay/Ibl | MPUHIKIIOB ocymiectieHus | implementation of automated centralized control
aBTOMATTAHBIPBUIFAH  OPTAJBIKTAH/BIPHUIFAH | aBTOMATH3UPOBAHHOTO IeHTpaitu3oBanHoro | Of energy supply at industrial enterprises;
Oackapy/abl )Ky3€ere acblpy IPUHLIUIITEPI; YIPABIECHUS HEPTrOCHAOKCHUEM Ha | — calculate the optimal conditions in steady state
— DHeprus KyHenepinin OenrineHred | MPOMBIIUICHHBIX MPEANPHITUSX; power systems;
peXKUMICPIHCT] OHTAaMIIBI JKarJainap/pl | — pacCYMTHIBaTHL ONTUMajbHBIE YCIOBHA B | — to conduct experimental studies related to the
ecenrey; YCTAaHOBUBILUXCS PEKUMAX SHEPTOCUCTEM; construction of specific systems and automatic
— DHEprus OKYHeNepiHiH KaJIbIITHl JKOHE | — MPOBOAUTH skcniepuMenTanbhbie | control devices in normal and emergency modes of
amaTThIK PEKHUMICPIHAC HAKThI JKYHeJIep MEH | UCCIEJIOBaHMsS, CBSI3aHHBIC C MOCTPOSHHEM | POWer systems
aBTOMATThl 0acKapy KYpBUIFBUIAPBIH KYpYyFa | KOHKPETHBIX CHCTEM u YCTPOKCTB
OalIaHBICTBI ~ DKCIEPUMEHTTIK  3epTTEyJiep | aBTOMATHYECKOTO yIIpaBJICHUS B
KYprizy HOPMAJIbHBIX W aBapUHMHBIX  PEKHUMax

YHEPrOCHCTEM

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

KocinmopbIHHBIH JHEpPreTHKABIK CEKTOphI YIIiH | Bompockl  moctpoenus wu  dkcrutyaranuu | Issues of construction and operation of automated
SHEPTUSIHBI 0aCKApy/AbIH aBTOMATTaH[BIPBUIFaH | aBTOMATH3UPOBAHHBIX dHEprocucTeM | energy management systems for the energy
KyHeciH Kypy JKoHe NaijanaHy Mocesesepi. | ypaBlIeHUs DJHEpreTHYecKHMM XOo3sicTBoM | management of the enterprise.  Automatic
CUHXPOHTBI MalIHaIaP IbIH KO3YBIH | TIPEAMPUATHS. Astomaruueckoe | regulation of excitation of synchronous machines,
aBTOMATTHl 0Oackapy, KEpHEy MEH pEaKTHBTI | perylupoBaHue BO30YXIeHUs CcHHXpOHHBIX | control of voltage and reactive power modes.
KyaT pexXuMIepiH Oackapy. ODHEpreTHKajbIK | MAlllMH,  yhOpaBieHHe  pexumamu  mo | Automatic regulation of frequency and active
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KyHenepaeri JKHUTIKTI oHe OCJICeHNl KyaTThl
aBTOMATTHI TYplle pETTey. OHEPreTUKAIBIK
xKynene OPBIH/IATATHIH YKYMBICTAPIbIH
THIMIUTITIH ~ Oarayiay JKOHE KOJJIaHBUIATHIH
TeXHUKAJIBIK  KYPBUIFBUIAPABIH  CEHIMIUIITIH
€CKepe OTBIPHII, OJapJbl YHBIMAACTHIPYIABIH
YTHIMJIBI HICTINIMIEPIH 31pIiey

HampsDKEHWI0O W PEAaKTUBHOM  MOIIHOCTH.
ABTOMaTHYECKOE PETYIUPOBAHUE YACTOTHI U
AKTUBHOM MOIIHOCTH B HSHEProcucTeMax.
Onenka 3¢ (GEeKTUBHOCTH, MPOU3BOJUMEBIX B
JHEprocucTeMe oOmnepauuid U  BbIPaOOTKE
panMoHaNBHBIX PEUICHUH 10 UX OpraHU3alNN
C y4eTOM  HAJEKHOCTH  MPUMEHIEMbIX
TEXHUYECKUX YCTPOUCTB

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 payuonanowvl naudanany/ Payuonanvnoe snepeoucnonvizoseanue / Rational energy use

Oky maxcamul / Yueonas yenw / Purpose

MaructpaHTTapAblH ~ ASCTYpil €Mec  JKoHe
KAHAPTBUIATBIH HSHEPIUs Ke3JepiH Maiijanana
OTBIPHIT, OTBIH-?HEPreTUKa KELICHIH e
SHEPrUSHBl YHEMJCY OHE DHEPIUSHBI YTHIM/IbI

ChopmupoBaTh y MAarucTpaHTOB 3HaHMS,
YMEHUSI U HABBIKU 10 3HEProcOEpeKEHUI0 U
palMOHAIBHOMY HHEPrOMCIIONIb30BAHUIO B
TOIUTMBHO-PHEPI€THUYECKOM  KOMILIEKCE €

To form the knowledge, skills and abilities of
undergraduates on energy saving and rational
energy use in the fuel and energy complex using
non-traditional and renewable energy sources.

naWganaHy Oo#bIHIIA  OimiM, OUTIK  JKOHE | MCIIOJIb30BAaHUEM HETPAJIUIIMOHHBIX u
JaFIbIIAPBIH KAJIBIITACTHIPY. BO300HOBJIIEMBIX HCTOYHHKOB SHEPTUU

Oxwvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kyperbl corti askraranHan keiiin 0Oidim | ITociie  ycmemnoro 3aBepmenusi kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— TEPMHUHOJOTHMSHBI, HEri3ri YFeIMAap MEH | — JIEMOHCTPHPOBATH suanue | — demonstrate knowledge of terminology, basic
aHBIKTaMalIap/Ibl, SHEPIHs TUIMILUTITIHIH | TEPMUHOJIOTHH, OCHOBHBIX moHsTtuii u | concepts and definitions, energy efficiency
KOPCETKIIITEPiH, SHEPreTHKAIBIK 3epTTEyJep | ONpeaciiCHUH, nokasateneii | indicators, rules for conducting energy audits;

KYPri3y epekesnepin Oinyai KepceTy;
— DJICKTP DSHEPTHUSCHIHBIH IIBIFBIHBIH €CEITeY

ONICTEpiH, DJHEpPrus YHeMjey IlapajapblH
aHBIKTAY;

— DBHeprus pecypcTapbIHbIH OHIMCI3
HIBIFBICTAPbIH aHBIKTAY OOMBIHIIA ecenTeylep
KYPri3y, OJIEKTp  TYTBIHY  PEeXHUMJEpiHE
acTanThIK OaKbliIay Kyprisy;

—  aHBIKTaMAaJIBIK onebueTTepMeH KOHE

HOPMATUBTIK— TEXHUKAIBIK MaTepHallapMeH
KYMBIC iCTEY;

—  KOCIMOPBIHHBIH
TOJIKY)KATBIH jKacay

OHEPTICTUKAJIBIK

9HEeprod(pPeKTUBHOCTH, MPABUI MPOBEACHUS
SHEPreTUYECKUX 00CiIeI0BaHMIT;

— OmpenensaTb METOAbl pacyera IMOTephb
AJIEKTPUUYECKON SHEPrHH, MEPONPUSITHUS T10
9HEProcOepeKEHUIO;

— TIMPOBOAWUTH PACUCTBI II0 OIPCACICHHUIO

HCTIPOMU3BOAUTCIIBHBIX pacxoa0B
9HEPropecypcos, IPOBOJIUTH
HHCTPYMCHTaHBHBIﬁ KOHTPOJIb PEKUMOB
JIEKTPOIOTpeOIeHNS,

— paboTaTh CO CIIPaBOYHON JUTEpPaTypol U
HOPMAaTUBHO— TEXHUYCCKUMH MaTCpraIaMu,
— COCTaBIISITh JHEPreTUYECKUH MacmopT
IPEeINPUATHS

— 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 mazmynst / Kpamroe codepicanue kypca / Course summary

DHeprusHbl YTBIMIBI MalananyablH Herisri | OCHOBHBIC TIPUHIIUTIBI paumonansHoro | Basic principles of rational use of energy
Karuganapsl JKbUly JKOHE AJIEKTP SHEPTUsCHIH | UCTOJIb30BaHUS  dHepruu  Tpaauiuonusie | Traditional methods of obtaining heat and
alyJIBIH JOCTYPIl 9micTepi. DHeprus yYHEMey | CIOoCOObI HOJTyYEeHUs TETIOBOM u | electricity. Energy Saving Technologies. Non-
TeXHOJMOTHsUTaphl.  JlocTypai  eMec  JKOHE | DJIEKTPUYECKOM suepruu. | traditional and renewable energy sources and their
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YKaHAPTBUIATBIH YHEPTHUS KO3JIEPi KOHE OJIap/IbIH
Kasakcran PecniyOnukaceinia JaMybl.
DHepreTuKagarbl ONOIOTUSUIBIK TEXHOJIOTHSIIAP.
ExiHIII peTTiKk 2HEPreTUKAIIBIK PecypcTap jKoHe
ONIapABbIH  KIKTeNyl. ODHeprusi YHEMACYIIH
HOPMATHUBTIK aCHEKTilIepi.

DHeprocoOeperaronme
Herpanuimonueie u

TCXHOJIOT'HH.

BO300HOBJIIEMBIE

UCTOYHHUKHN OBSHCPruM W HUX Pa3BUTHE B

Pecniyonuke  Kazaxcran.  buonorunueckue
TEXHOJOTHMH B DJHepreruke. Bropuunbie
JHEPropecypcsl W WX  Kiaccuukaims.
HopmaTtuBHo-nipaBoBbIe ACIEKTBI

HEProcOepeIKEHUSI.

development in the Republic of Kazakhstan.
Biological technologies in power engineering.
Secondary  energy  resources and their
classification. Normative-legal aspects of energy
saving.

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

Komxkun U.B.

Komkun U.B.

Koshkin L.V.
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InekmpInepzemuKanvlK Heyieaepoiy, mapmioi men mypaxkmulnwvi2ol / Pesrcumot u ycmoiuiyusocms snekmpoinepzemudeckux cucmem / Modes

and sustainability electric power systems

OKy makcamuwt / Yueonan yenv / Purpose

Maructpanrrapna  asektp  okenaitepi MeH | ChopmupoBath y MaructpantoB 3Hanus u | 10 form undergraduates' knowledge and skills in
SHEpPrus OKYHWeJepiHiH JKYMBIC DPEXHMIEpi, | HaBpIkM B obmactum  peskumoB  pabotsl | the field of operating modes of electrical networks
COHJaii-ak opTypii (HU3MKAJIBIK CHUIATTAaFbl | JJICKTPUYECKUX ceTed W aHeprocucreMm, a | and power systems, as well as stability and
KO3JICPMEH TYPAKTBUIBIK [IEH 3JCKTPOMArHUTTIK | TAaK)KE YCTOMYMBOCTH M dJeKTpoMarHuTHOH | electromagnetic compatibility with sources of
yisleCiIMALTIK ~ calachlHAarbl ~ OUTIM ~ MEH | COBMECTUMOCTH C HMCTOYHHKAMH pasiuuHoi | various physical nature
T IbLIAP bl KAJIBINTACTHIPY. (bHU3HMYECKON TPUPOJIBI

Okbimy namuoceci / Pezynomamut ooyuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi Kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— 3JIEKTp IHEPreTUKAIIBIK KOHE | — JIEMOHCTPHPOBATh 3HAHHS no | — demonstrate knowledge of physical phenomena
AJIEKTPOTEXHUKAIIBIK KYpbUIFbUTaparel | (pU3MUecCKUM sBJICHHUAM W mporeccam B | and processes in electric power and electrical
GbusuKanaplK  KYOBUIBICTAP MEH  IPOLECTEP | DIEKTPOIHEPIETUUECKUX u | devices and methods of their mathematical

TypaJibl OUTIMAL KOHE OJNap/bl MaTeMaTHKAIIBIK
CUMATTay oMICTEpiH, OJJIEKTPMEH KaOIbIKTay
KyHenepineri AIEKTPOMArHUTTIK
YHIECIMIUTIKTI KaMTaMachl3 €Ty Macelenepi
KOpCeTy;

— DJIEKTP JHEPTETUKAIBIK KyHeneperi,
Keliaepaeri KOHE KYPBUIFbUIAPAAFbl
IpoIeCTep/Ii CUIMATTAY 9ICTEPiH KOJIaHY;

— DJIGKTP DHEPreTUKAIBIK >KAOJBIKTHI ChIHAY

JJEKTPOTEXHUYECKUX YCTPOUCTBAX U METOJIBI
X MaTeMaTH4eCKOTo OINMCaHUs, MPOoOJieMbl

oOecnieueHus 3JIEKTPOMAarHUTHOU
COBMECTHUMOCTH B cucremMax
AJIEKTPOCHAOKEHHUS;

— TOJBb30BAaThCA  METOJAaMM  OIMCaHMsA
MIPOLIECCOB B AJIEKTPOIHEPTETUIECKUX

CUCTEMAX, CCTAX U yCTpOP’ICTBaX;
MMOJIb30BAaThCA METOJaMHU H CpCACTBaAMU

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

KOHE JIMarHOCTHUKAJay omicTepi MEH | UCIBITaHHUI " auarHocTuky | control and quality of electric energy
KYpalJIapblH, 3JIEKTP SHEPTUSCHIHBIH CaNachlH | 3JIEKTPOIHEPTreTUYECKOTO o0opyoBaHus,

0axplIay KypajaapblH Maijaiany; CpeacTBaMu KOHTPOJIA KauecTBa

— DJIEKTp SHEPTEeTUKANIBIK KyHenepaiH | JEKTPOIHEPIHH;

KYPBUIFbUIAPBIHIaF b NPOLECTePiH | — TOHMMATh W HCIOJIb30BAaTh  OMHUCAHHS

CUIiaTTraMaliapblH, OJICKTP OHCPTUACBIHBIH | ITPOLIECCOB B yCTpOﬁCTBaX

camachl MeH 0akblUIay KypalJdapblH TYCIHY JKOHE | AJIEKTPOIHEPreTUYECKUX CHUCTEM, CpPEICTB

naijanany KOHTPOJII W KadecTBa  AJICKTPUUYECKOM

SHEPIUU
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Kypcmuiy Kvickawa mazmynst / Kpamkoe codepaycanue kypca / Course summary

Herizri  yreiMpap. Onektp  sHeprerukacel | OcHoBHbIe moHaTus. HopmaruBaas 06a3a | Basic concepts. Regulatory framework for ensuring

o0OBeKTiIEpiHIe 9JIEKTPOMATrHUTTIK | 0OeCIeYeH s snekTpomaruutHoi | electromagnetic compatibility at electric power
YiIIeCiMAUTIKTI KaMTaMachI3 eTyIiH | COBMECTHMOCTH Ha oobekrax | facilities. Mathematical description of the electric
HOPMATHUBTIK 0a3achl. DIEKTP SHEPreTUKANBIK | JIIEKTPOIHEPIETHKH. Marematrueckoe | power system and its elements. Characteristics of

KYHEHIH  JKOHE  OHBIH  OJIGMEHTTEpiHIH | ONMCaHMe 3JeKTpodHepreTudeckor cuctemsl | the power of the EES. Dynamic stability of EPS,
MaTeMaTHKaNbIK curmartamackl. DDC KyaThIHBIH | U €€ 3JeMeHTOB. XapakrepucTuku mMomnHoctd | calculation and analysis methods. Static stability of
CHIIaTTaMajaphl. 39C nuHamukanbik | D9C. Jlunamuueckas ycroiumBocth I3JC, | the EPS, taking into account the action of ARV.
TYPaKTBUIBIFBI, €CENTEY JKOHE Tajjgay diicrtepi. | MeToasl pacuyera um aHamusa. Craruueckas | Measures to improve the sustainability of the EES.
D3C cratukaiblk TYpakTbuibiFel, APB opekerin | ycroiunBocts 99C, yuer neiictBus APB. | EES equivalence, criteria for analyzing the results
ecenke anmy. DDK TypakThUIBIFBIH jKakcapTy | MeponpusTus mo ynydiieHuto ycroiuuBoctu | Of calculating transients, software. The impact of
keHiHaeri ic-mmapanap. OkBuBaieHTTiK 2IC, | DOC. DkBuBaneHTupoBanue IIC, kputepuu | emergency automation on the stability of the EES
OTIEIl MPOIECTep/i eCenTey HOTHKENIEPIH | aHaIM3a pPe3yJbTaTOB pacueTa MePeXOTHBIX
Tannay KpUTEpHiiiepi, OarjapiamaliblK | IPOLIECCOB,  IPOrpaMMHOE  OOecIeueHHe.
KaMTaMachI3 ery. ABapusira Kapcel | BiausiHue MpoTHBOaBapUitHONH aBTOMATHKH Ha
aBToMaTuKaHbH DOK TypaKTBUIBIFBIHA dcepi ycroitunBocth 99C

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

No6parumosa C.B. \ No6parumosa C.B. Ibragimova S.V.
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