A.BAUTYPCBIHOB ATBIHIAFbI KOCTAHAM OHIPJIIK YHUBEPCUTETI
KOCTAHANCKHWUN PETUOHAJIbHBIN YHUBEPCUTET UMEHU
A.BAUTYPCBIHOBA
A. BAITURSYNOV KOSTANAY REGIONAL UNIVERSITY

JQJEKTUBTI IOHAEP KATAJIOI'bI
KATAJIOI QJIEKTUBHbBIX TUCIHUITJINH
CATALOG OF ELECTIVE COURSES

6B07102 DuekTp 3Hepreruxkacsel / djaexkTpodneprerukal/ Electric
power industry

2021 KbLIAgapaAbIH *KUHAFBI YIIiH /1 Haoopa 2021 r.r./ for
recruitment 2021

KocTAHAl, 2021
1



Kypacroipymbuiap /CocTaBuTeNN

Komkun WM.B. — DmekTp sHepreTukachl KadeapachblHBIH MEHIepyIici, TEeXHHKa
FBUIBIMJAAPBIHBIH, KaHAUIAThI
Komkun W.B. — 3aBeayrommii kadeapol dIICKTPOIHEPTETHKH, KaHIWIAT

TCXHHUYCCKUX HAYK
Koshkin L.V. - Head of the Department of Electric Power Engineering, Candidate of
Technical Sciences

DnexTuBTI MoHAep KaTanorsl.- Kocranait: A.baittypcsinoB areinaarst KOV, 2021.-
42 6.

Karanor snexruBHbIx qucumruivg.- Kocranai: KPY nmenun A.baitypcesinosa, 2021.-
42 c.

DJIEKTUBTI IIOHACP KaTaJoI'bl KbICKAIlla CHIIATTaMacChbl, OKBITY MAKCAThbl, OKY
Ma3MYHBI JKOHE KYTUIETIH OKY HOTHXKECI KOPCETUITeH TaHJay KOMIIOHEHTIHE KIpeTiH
noHjep Ti3iMiH KamMTuabel. 2021 KbUIbl KaObUIMAHFAaH KPEAUTTIK TEXHOJIOTHS
OOMBIHIIIA OKUTLIH CTYACHTTCPI'C apHAJIFraH.

Karaior QJICKTUBHBIX JAUCHHUITIIINH COOCPIKUT IICPCUCHDb JAUCHUIIIINH
KOMIIOHEHTA II0 BBI60py H HX KPAaTKOC OIIMCAHME C YKAa3aHHMCM LCJIU H3Yy4YCHUS,
COACPIKAHNA U OXUIACMBIX PE3YJIbTATOB 06yIIGHI/ISI. Hpe):[Hae.Haqu IJisl CTYACHTOB,
oOyJaromuxcs Mo KpeIuTHOU TexHoioruu, Habopa 2021 romos.

The catalog of elective courses contains a list of elective component disciplines
and a brief description of them, indicating the purpose of study, content and expected
learning outcomes. It is designed for students enrolled in credit technology,
admission 2021.

A.BaliTypCchIHOB  aThIHIAFbl KOV-IbIH  OKY-9JICTEMENIK KEHEC OTBIPHICHIHAA
oexitinai, 24.02.2021 x. Ne 2 xarrama

YTBepkJieH Ha 3acedaHuu  ydeOHo-meToauueckoro coeta KPY  umenu
A.BaiftypceiHoBa, mpotokoin oT 24, 02.2021 r. Ne 2

Approved at the meeting of the educational and methodological council of A.
Baitursynov KRU, minutes dated 24.02. 2021y. Ne 2

© A.baliTypChIHOB aThIH/IAFbl
Kocranaii eHIpJIIK yHHBEPCHUTETI



Ma3smynsl / Copep:xkanue / Contents

Kipicme / BBegenue / INtroduction .............oooiiiiiiiiiiiiiiiii e,
CemecTp O0MBIHIIIA AIEKTUBTI TIoHAEpA1 66y /Pacnipenenenne 3J1eKTUBHBIX
aucuILIaH o cemectpam /Distribution of elective courses by semester ......
1 2 Kypc CTyEeHTTEepiHEe apHAJIFaH 3JCKTUBTIK MOHACp /|  DJICKTHBHBIC
JUCIMILIMHBL 1T cTyaeHToB 2 Kypca /Elective courses for 2nd year students
2 3 Kypc CTYACHTTEpiHE apHaJIFaH JICKTUBTIK MoHACp / DJICKTUBHBIC
JIMCHIUIUTAHEL 111 cTyAeHTOB 3 Kypca / Elective courses for 3rd year students
3 4 Kypc CTYACHTTEpiHE apHaJFaH 3JCKTUBTIK MoHACp / DIJIGKTHBHBIC
JIMCUIUIUIAHEI 1151 cTyAeHToB 4 Kypca / Elective courses for 4th year students

23

33



Kipicne

OJNIeKTUBTI TIOHJEP KaTaJorbl OKBITYJABIH KPEIUTTIK JKyheci OoibIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

CTyneHT MaMaHIBIKTApJbIH  MIHJACTTI KOMIIOHEHT/>)KOFapbl OKY  OpPHBI
KOMIIOHCHTIHIH  TOHJEPIH MEHIE€pPYMEH Karap, YCHIHBUIBII OTBIPFaH TaHJay
OOWBIHIIIA TIOHIEP/I1 TAHIAIT aTybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
OipJece OTBHIPBIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPre >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crygentrep! binmiMm Oepy TpaeKTOPHSCBIHBIH OIpTYTACTBIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  KaTajor
AJIEKTUBHBIX JUCLUMIUINH, KOTOPBIA MpEACTaBIseT COOON CHCTEMaTHU3UPOBAHHBIN
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsiay ¢ u3ydeHuMeM IUCHUIUIMH 00s3aTeIbHOr0/By30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh JJIsl U3yYEHUS TUCHUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbranuu no BeIOOPY AJIEKTUBHBIX JUCUUILUIMH JaeT 3ABaizep. Bmecre ¢
HUM CTYJIEHT 3amoyiHsger (opMy 3aldCH CTYJIEHTOB Ha JUCUUIUIMHBL AJIs
coctasienust UYII (MHauBUAYyanbHOrO Yy4€OHOTO MJIaHa).

YBaxkaemple CTyaeHTbl! BaXHO NOMHHUTH, YTO OT TOTO, HACKOJIBKO
IPOJyMaHHOW M 1eNocTHOUM Oyaer Bama oOpa3oBarenbHas TPacKTOPHS, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

With credit technology, a catalog of elective courses is developed. A catalog is a
systematic list of elective component courses and contains a brief description of
them.

Along with studying the required / university component courses, the student
must choose an elective course.

Advisers help students make choices of elective courses. Together with their
adviser, the student fills out a form to register for courses for an ICP (individual
curriculum plan).

Dear students! It is important to remember that the level of your professional
training as a future specialist depends on how considered and complete your
educational trajectory will be.



CemecTp 00iibIHIIA 3JIEKTUBTI MIHAEPAi 06.1y /
PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaM

Kpeautt | Akagem
ep caHbl / | HSIIBIK
Komn-Bo Ke3eH/

[Tonnin ataysl / HaumenoBanue auctmiuimasl /Course name KpeAToB | AKaj

/ nepuo/
Number | Academ
of credits ic
period

KyKbIK KoHE chIOailac >KEeMKOPJIBIKKA KapChl MOJICHUET 5 3

Heri3aepi /OCHOBBI ITpaBa U aHTUKOPPYHITUOHHON KYJIBTYPHI

DKOJIOTHUSI JKOHE TIPHIUNK Kayincizairt / DKOJIOTHS |

0€30MacCHOCTb KU3ZHEACSITEIIbHOCTH

OKOHOMHKA  KOHE  Kocimkepiik  Herizaepi/  OCHOBBI

HSKOHOMUKHU U MPEANPUHUMATEIIbCTBA

Kembacubuibik Herizaepi / OCHOBBI IUJAEPCTBA

OneKTpiik chi30anap MeH cyibanap / DIeKTpUYecKue 5 3

YEPTEKU U CXEMBI

Nuxenepunik rpaduxa / Mnxenepnas rpaduka

DJIeKTp Kayircizmiri Heri3aepi / OCHOBBI 5 4

AIEKTPOOE30IIaCHOCTH

DNEKTp *KOHE KOMIBIOTEPIIIK omeMaep / DIEKTpUYECKHUe U

KOMITHIOTEPHBIC U3MEPCHUS

DJEeKTp PHEPTeTUKAIaFhl MaTEMATHKAJBIK €CENTeyep KOHe 5 3

KOMIBIOTEPJIIK  Mozenaey/ MaremaTuyeckue 3aaadd U

KOMITBIOTEPHOE MOJICTTHPOBAHUE B DJICKTPOIHEPTETHKE

ABTOMAaTTaHIBIpBUTFAH JKoOamay xyihenepi / Cucremsl

aBTOMATU3UPOBAHHOTO TPOCKTUPOBAHMUS

DnexkTpMeH KaOpIKTaY Herizzaepi/ OCHOBBI 3) 4

AJICKTPOCHAOKESHHS

XKanmer sueprust / O0mmas sHEpreTrKa

DIEKTp TEXHOJIOTUSLIIBIK, KOHJIBIPFBLIAp/ 5 4

DNEKTPOTEXHOJIOTHIECKHE YCTAHOBKU

DNeKTpIIiK KOHE BJIEKTPOHBIK KYPBUIFbLIAP /

DJeKTpUUYECKUE U DJICKTPOHHBIC anapaThl

DNEeKTPTEXHUKATBIK MaTepuaiTany/ JIEeKTPOTEXHUYECKOEe 5 4

MaTepuaIoBeICHUE

DnexTp KOHE KYPBUTBIMIBIK MaTepUaITaHy /

DIEKTPOTEXHUYECKOE u KOHCTPYKIITMOHHOE

MaTepUaJIOBEICHUE

DONEeKTPOHUKAa  JKOHE  MHUKPONPOLECCOPJIBIK  TEXHHKA 4 3)
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/DNEeKTPOHUKA U MUKPOIIPOIIECCOPHAs TEXHUKA

3usTkepiik koHe CaHIBIK Kyierep MeH TeXHojorusiap /
NuTtennexTyanbHble U IUGPOBBIE CUCTEMBI U TEXHOJIOTHU

Minor 1

5,5

DEeKTp KapbIKTaHABIPY / DINEKTPOOCBEIICHUE

Smart Grid >xo0anay Herizaepi / OCHOBBI POCKTHUPOBAHUS
Smart Grid

DNEeKTp KeNepl *KoHe kyhenepl / DIeKTpUYecKre CeTu U
CUCTEMBI

DHepreTukajarbl CaHIBIK omicTep / UHCIeHHBIE METOIbl B
SHEPreTUKE

DONeKTp  CTaHLIMsUIApbl  MEH  KOCAJKbl  CTaHuusiap/
DJIEKTPUYECKUE CTAHIIUU U TTOACTAHIIUN

TapaTy KypbUIFbUIAPBIHBIH 3aMaHayH SJICKTP >KaOJbIKTaphl /
CoBpeMeHHOE 3JIEKTPOOOOPYAOBAHUE PACHPEIETUTENBHBIX
YCTPOWCTB

OnexTpiaeHalpy xKyuenepin kobanay/ IIpoextupoBanue
CUCTEM DJICKTPU(PUKALINH

Kananpeik oprama xone AOK sHeprust TyThIHYABI Oackapy /
VYrpaBiieHue 3HEpronoTpedJeHUEM B TOPOJCKON cpene u
ATIK

OnekTpMeH  KaOAbIKTay  KyMenepiH  »koOamay  /
ITpoekTupoBaHKE CHCTEM DJICKTPOCHAOKEHUS

ABTOMaTTaHIbIpbUIFaH  Oackapy  kyienepi /Cucrembl
aBTOMATHU3MPOBAHHOTO YIPABICHUS

Minor 2

5,5

Penenik KOpFaHBbIC AKOHE aBTOMAaTHKa/
Peneiinas 3ammra 1 aBTOMaTUKa

DNEeKTpMEH KaOIbIKTay KYPBUIFBUIAPBIH Cally, MOHTaXJIay
KoHe maiinanany / CoopykeHue, MOHTaX U JKCIUTyaTalus
YCTPOMCTB AIEKTPOCHAOKEHUS

DIIEKTp KOHABIPFbLIAPAbI MOHTaxay/ MoHnTtax
3JIEKTPOYCTAaHOBOK

OneKTpMeH  XKaOJbIKTay  KYPBUIFBUIAPBIH  ycTray  /
Texanueckoe 00CITy)KMBaHNUE YCTPOMCTB JICKTPOCHAOKECHUS

DnexTp KabAbIKTap/Ibl Malianany xoHe keHaey/ PeMoHT u
HKCILTyaTalus JIEeKTPOOOOPYA0BaHUS

Kocinopsinaapiarsl 52KOHOMHUKA KOHE IHEPTOMEHEKMEHT /
DKOHOMUKA M DHEPTOMEHEPKMEHT Ha IPEANPUITUIX

DJeKTpMeH >KaOJIbIKTay JKYHeNepiHIeri eTmeni mpoiectep /
[lepexomHbIC MPOIIECCHI B CHCTEMAX AJIEKTPOCHAOKEHUS




DHepreTUKajarbl KEIIeHI1 KeIuIepAiH KuOepkayincizmiri /
KubepOe30macHOCTh KOMIUIEKCHBIX CETEH B SHEPreTHKE




1 2 Kypc cTyleHTTepiHe apHAJIFaH 3JIeKTUBTIK MOHAep / DIeKTUBHbIE JMCUMILUIMHBI JJIS1 CTYI€HTOB 2 Kypca

KyKBIK K9He chI0aiIac sKeMKOPJIbIKKA Kapchl MdJieHUueT Herizaepi / OCHOBBI IpaBa M aHTUKOPPYNUUOHHOM KYJbTYpbI / Basics of Law and

Anti-Corruption Culture

OKy makcamwl / Yueonan yeno

Cpi0aiiiac  KEMKOPIBIKKA KapChl 1C-KUMBLI
OOMBIHIIIA KYKBIKTBIK OLIIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaIBINTACTHIPY.

CdopmupoBaTh cHCTEMy MPABOBBIX 3HAHUN H
IPAXKJAHCKOW MO3WLHMU IO MPOTUBOACHCTBUIO

KOPPYILIHH.

To form a system of legal knowledge and civil
position on combating corruption.

OxbITy HOTHIKECI / Pe3yibTaThl 00y4eHHsA

Kypcrsl COTTI Keiiin
OiTiManymbLIap

-KazakcTaHHBIH KOJIJIaHBICTAFbI
3aHHAMAaChIHBIH Heri3ri epexenepiy,
MemiekeTTik Oackapy OpraHJapbIHbIH
JKYHeCiH, COHJail-aK ChIOaiiac >KeMKOPIBbIKKA
Kapchl iC-KMMBULABIH MOHIH, cebenrepi MeH
I1apajapblH TYCIHETIH 001abl;

-OKUFaJap MEH OpEKeTTep.i 3aH TYPFHICBIHAH
TaJanIbl;

-HOPMATUBTIK aKTUIEpAl KOJIJaHy, COHJai-ak
chl0aiiac  KEMKOPJBIKTBIH ~ aJJbIH  allyJIbIH
pyXaHHM-aJaMIepIITIK TETIKTEPIH KOJIIaHAa IbI;
-MEHrepyl THiC: TYpJi Ky)KaTTapfa KYKBIKTHIK
Tajngay OKypridy  JaFabliapel, — chibaiinac
AKEMKOPJIBIKKA Kapchl MOICHHMETTI KETUIAIpYy
JIaFAbUIAPHI;

-63 ©MipiHJie chlOailiac >KEeMKOPIBIKKA KapChl
KYKBIKTBIK O1TIM/TI KOJIJTaHY;

-0iyre THIC: ChIOaiiiac >KEeMKOPIBIKTBIH MOH1
JKOHE OHBIH Taija 0oy cebenTepi; chibaiinac
KEMKOPJIBIK ~ KYKBIK ~OY3YIIBUIBIKTap — YLIiH
MOPAITBIBIK-aJaMTePIIIIIK  JKOHE KYKBIKTBIK

asiKTaraHHaH

Ilocne ycmemHoro 3aBepuieHHsl Kypca
odyuyarwimuecs OyayT

- IIOHUMAaTh OCHOBHBIC ITOJIOKCHUA
JeicTByroIero 3akoHozaarenbcTBa KazaxcraHa,
cucreMy OpraHoB roCyIapCTBEHHOIO
yIpaBJIEHUs], @ TAKXKE CYIIHOCTb, HPUYMHBI U
MepBbI IPOTUBOACUCTBUS KOPPYIILIUH;

- QHAJIM3UPOBATh COOBITUA U JEHCTBUS C TOUKU
3peHus npasa,

- INPUMEHATh HOPMATHUBHBIE AaKThI, a TaKXe
3a/1eiCTBOBATH IIYXOBHO-HPaBCTBEHHEIE
MEXAHU3MBI ITPEIOTBPALLEHNS KOPPYIILIUY;

- BJIAJIETh HAaBBIKAMU BEJCHUS IPABOBOIO
aHaJIM3a pa3IUYHBIX JOKYMEHTOB, HaBBIKAMH
COBEPILECHCTBOBAHUS AHTUKOPPYINIIMOHHON
KYJIBTYpBI;

- IPUMEHATh B CBOEH JKU3HEACATEIBHOCTH
[IPaBOBBIC 3HAHUA IIPOTUB KOPPYIILUY;

- 3HaThb CYUIHOCTh KOpPPYINIHMH W IPUYHUHBI €€
IIPOUCXOXKICHHS; Mepy MOpPaJIbHO-
HPaBCTBEHHOW M IIPABOBOM OTBETCTBEHHOCTH 3a
KOPPYILIMOHHBIE [IPABOHAPYILICHMS;

- PCAIN30BbIBATH IOEHHOCTH MOPAJIBHOT'O

After successful completion of the course,
students will be

- understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes
and measures to combat corruption;

- analyze events and actions from the point of
view of law,

- apply regulations as well as to strengthen
spiritual and moral mechanisms for prevention
of corruption;

- possess the skills of conducting legal analysis
of various documents, skills of improving the
anti-corruption culture;

- apply legal knowledge against corruption in
their life activities;

- know the essence of corruption and the reasons
for its origin; the measure of moral and legal
responsibility for corruption offenses;

- to implement the values of moral
consciousness and follow moral norms in
everyday practice; to work to increase the level
of anti-corruption culture among young people.
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YKayarnKepIIuIK mapanapsl,

-MeHrepyi KepeK: MOpPaJIbIBIK caHa
KYHJIBUTBIKTAPbIH 1CKE achIpy KoHE KYHICIIKTI
OpakTUKaga  aJaMreplIyiik  HOpMajapblH
yCTaHy;  JKacrtap  apacblHIa  CblOaiiac
KEMKOPJIBIKKa KapChl MOJICHHET JeHIreiiH
apTTHIPY OOMBIHINA J)KYMBIC JKacay.

CO3HAHUS U CIIeI0BaTh HPABCTBEHHBIM HOPMaM B
MOBCEIHEBHON  mpakTuke;  paboTrate  Hax
HOBBIIIEHUEM  YPOBHS  AHTHKOPPYNLHMOHHOM
KYJIbTYpBI B MOJIOACKHOMU Cpenie.

Kyperbin kpickama ma3myHbl/ KpaTkoe cogep:kanue

MemJiekeT TeH KYKBIKTBIH HETi3ri YFhIMAAphI
MEH KaTteropusuiapbl. KYKBIKTBIK — KapbIM-
KaTbIHACTAp. KP KOHCTHTYLHUSUIBIK
KYKBIFBIHBIH Herizaepi. KP OkiMmiimik xone
KBUIMBICTBIK KYKBIK Heriznepi. KP AzamarThik
KYKBIK HET137epi.

OCHOBHBIE MOHATHS U KaTETOPUU rOCYJapCcTBa U
npaBa. [IpaBoBele  oTHomeHUs.  OCHOBBI
KoHCTUTylIMoHHOro  mpaBa PK.  OcHoBbI
aJMUHUCTPAaTUBHOIO M yrojoBHOro mnpasa PK.
OcHoBbI rpaxaanckoro npasa PK.

TeopeTnKo-MeT010JI0rMYeCKUEe OCHOBBI IOHSTHS

Kypca

Basic concepts and categories of state and law.
legal  relations.  Fundamentals of the
Constitutional law of the Republic of

Kazakhstan. Fundamentals of administrative and
criminal law of the Republic of Kazakhstan.
fundamentals of civil law of the republic of

"Cepi0aiinac KEMKOPJIBIK" YFBIMBIHBIH | «KOPPYIIIUI. CosepmienctBoBanue | kazakhstan. theoretical and methodological
TEOPHUSIIBIK-O1iCHAMAJIBIK HETi37Iepi. | COIMaTbHO-IKOHOMUYECKUX orHomrenuii | foundations of the concept of "corruption”.
Chibaiiac KEMKOPJIBIKKA KapChl IiC-KMMBLT | Ka3axCTaHCKOro  oOmiecTBa  Kak  ycjoBus | improvement of socio-economic relations of the
MIapThl PETIHIE Ka3aKCTAaHIBIK KOFaMHBIH | IPOTHUBOJICHCTBUIO koppynuuu. | kazakh society as a condition for combating
QNIEyMETTIK-OKOHOMHUKAIIBIK ~ KaTblHAacTapbiH | [Icuxomornyeckue  ocobeHHOCTH  mpHpojsl | corruption. psychological features of the nature
xeriaipy. CeiOaiiac  KeMKOPJBIK —MiHE3- | KOppyIiMonHoro moseaeHus. Popmuposanue | Of corrupt behavior. formation of an anti-
KYJIBIK TaOUFaTHIHBIH TICUXOJIOTHSUTBIK, | @aHTUKOPPYIILIMOHHON KyJbTyphl. | corruption culture. Interaction of the state and
epekmienikrepi.  CepiOaiiac  jkeMKopJbIKKa | B3aumoeiicTBue rocyaapcra u | public organizations in the fight against
Kapchl MOJICHUETTI KanbinTacTeipy. Chli0aiiiac | OOIIECTBEHHBIX ~ OpraHHM3alii B Bompocax | corruption.
KEMKOPJIBIKKA KapChl IC-KUMBLT | TPOTHBOACHCTBUSI KOPPYIIIIHH.
MOocelNeNiepiHie MEMIICKeT MeH KOFaMIIbIK
YHBIMIAPIBIH ©3apa iC-KMMBUIBL
Barnapaama xkerekurici/ PykoBoauTtes» mporpaMmsl
baiitacosa M.XK. \ Ay06akuposa 3.b. Ay0akupona 3.b.




JK0JIOrHS JKIHE TIPpIIK Kayincizairi / Ikosorus u 6e3onacHocTsb :ku3HeneareabHocT/ Ecology and Life Safety

OKy maxcamol / Yueonasn yens [Purpose

TexHocdepa MeH TaOUFH SKOXKYHETIep
KBI3METIHJIET1 KayinTi )KOHE TOTEHIIE KayiITi
JKaFIaiapaa ecKepTy Kabiuierrepi skoHe
AKOKOpFay Oi1ayJibl KAJIBIITACTBIPY

@opMHUpPOBAaHHE 3KO3AUIUTHOTO MBIIUICHUS U
CIOCOOHOCTH ~ MPEIYNpPEX,ACHUS ONACHBIX H
Ype3BhIYAIHBIX CUTyalUd B (DYHKIHOHHUPOBAHUU
MPUPOTHBIX IKOCUCTEM U TEXHOCHEPHI

The formation of eco-protective thinking and
the ability to prevent dangerous and
emergency  situations at the functioning of
natural ecosystems and the technosphere

OKptmy namuoiceci / Pesynomamal 06yuenusal Learning outcomes

Kypersr  corTi Keilin
OiTiManymbLIap

-9KOJIOTUSIHBIH, TIPIIUNIK Kayinci3giri MeH
TYPAKTBI JaMyIbIH HEeri3ri
TYKBIPBIMIaMAJIAPbIH, AHTPOITOTEH/TIK
KbI3METTIH QJICYMETTIK-3KOJIOT USIIBIK
CaJIIapbIH TYCIHE/];

- OJIapAbIH Kail-KYHiHIH KayinTi AeHrehiHiH
TYBIHJIAYbIHBIH aJABIH ally YIIiH TaOufru
KOHE TEXHOTEHMIK XKyHenepJiH AaMybl MeH
OPHBIKTBUTBIFBIHBIH 3ep/IeIeHTeH
3aHIBUIBIKTAPbIH KOJIJIaHAIbI;

- ICKe  aCBIpBUIFaH  JKOHE  BIKTHMAI
KayinTepliH Tepic ocepiH JKOHE OJap/blH
JEHTeUJIepiH, AHTPOMOTeH 1K KBI3MET
TOyeKeNepiH Oaraaiibl;

- TexHoc(epaHblH KayilCi3AiriH apTThIpy
OOMBIHIIA iC - MIapaap/bl )KOCTIapIIaiIbl;

assKTaraHHaH

-03 O€TIHIIE JKYMBIC ICTE€y, KOMaHJaja
KYMBIC iCT€y, IIeHIM KaObuigay, ChIHH
oiiay, THMQPIBIK JKOHE  aKMapaTThIK-

KOMITBIOTEPJIIK TEXHOJOTHSIIAPIbl KOJIIAAHY,
aKmapaTieH >KYMBIC ICTey JaFibUIapbiHa He
OoJIabL.

Ilocsie  ycmemmHoro 3aBepuieHHsi  Kypca
o0yuarmuecs OyayT

- IIOHUMAaThb OCHOBHBIC KOHICIIIHUHN 3KOJIOI'MH,
0€30IIaCHOCTH  JKU3HEAEATEIIbHOCTH,  YCTOM-

YUBOTO PA3BUTHUS;, COLUAIBHO-IKOJIOTHYECKUE
MOCIIEACTBHS AaHTPOTIOT'€HHOM 1€ TEIbHOCTH;

- TPUMEHATh U3YYCHHBIE 3aKOHOMEPHOCTH
pa3BUTUSA U  YCTOMYMBOCTH TMPUPOIHBIX U
TEXHOTEHHBIX CHUCTEM JUIA TPEAYINPEKICHUS
BO3HUKHOBEHHUS OMACHOTO YPOBHSI UX COCTOSIHUS;
- OIICHUBATH HETaTUBHOE BO3JICHCTBUE
peann30BaHHbBIX U MOTEHIMATBHBIX OMACHOCTEN U
ux YPOBHH, pHUCKH AHTPOIIOTCHHOM
NeSATEeIbHOCTH;

- IJJAHUPOBATh MEPONPHUATHS TIO TOBBIIICHUIO
0e30MacHOCTH TeXHOChEpPHL;

- 00J1a1aTh HABBIKAMU CAMOCTOSITEIILHON PabOTHI,
paboTel B KOMaHJe, NPHUHATUS PEHICHHIA,
KPUTHYECKOTO MBIIIICHHUS], MIPUMEHEHUS
udpoBeIX W  HMHDOPMAIIMOHHO-KOMITBIOTEPHBIX
TEXHOJIOTHH, paboThI C HHPOPMAITHEH.

After successful completion of the course,
students will be

- understand the basic concepts of ecology, life
safety, sustainable development; social and
environmental consequences of anthropogenic
activities;

- apply the studied patterns of development and
stability of natural and man-made systems to
prevent the occurrence of a dangerous level of
their condition

- assess the negative impact of realized and
potential hazards and their levels, risks of
anthropogenic activities;

- plan measures to improve the safety of the
technosphere;

- have the skills of independent work, teamwork,
decision-making, critical thinking, the use of
digital and information and computer
technologies, working with information.

Kypcmuviy Kbickawa mazmynot / Kpamrkoe codeporcanue Kypca
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Aytakonorusi. Jlemakonorusi. CHHIKOJIOTHA.
Buocdepa-noochepanbik KOHIICTIIUSICHI.
Taburu pecypcTapbl XoHE OJapIbl THIM/II
naiimanany. Kasipri skahauapl 3KOJIOTHSIIBIK
JKOHE QJICYMETTIK -DKOJIOTHUSIIBIK Macesenep.
Kopuraran opra KoHE TYpPaKThl J1amy.
Kazakcran TypakTsl namy sxonbiHAa. XKacbul

YKOHOMHKA. Komnaiimer TOYEKEINIIH
KOHIenIusAChl.  KayinTi  KoHE  3USHIBI
(dakTopaap/IbIH KIKTEIyi. Terenie
JKaFIaiap Ke3iHaeri ic-KuMbLUIIap peTTiri

Aytakonorusa.  [emdkonorus.  CHHIKOJIOTHA.
Bbuocdepno-HoochepHas KOHIICTILHSI.
[Tpupoanbie pecypchl H palnyoHaIbHOE
MIPUPOJIONOIL30BaHUE. I'moGanbHbIE

JKOJIOTUYECKHE W  COIHAIBLHO-IKOJIOTHIECKUE
poGsieMbl coBpeMeHHOCTH. OKpyx)aromiasi cpeaa
U ycroiumBoe pasButhe. KazaxcraH Ha TyTH K
YCTOMYMBOMY pa3BUTHIO. 3e€JCHas SKOHOMHKA.
Konnenmus MIPUEMIIEMOTO pucKa.
Knaccudukanus onacHpIX U BpeIHBIX (PaKTOPOB.
[lopsimox  pmedcTBHIA  TpU  UPE3BBIYAHHBIX
CUTyalusIXx

Autecology. Demecology. Synecology.
Biosphere-noosphere concept. Natural
resources and environmental management.
Current global environmental problems, current
social and environmental problems.
Environment and sustainable development.
Kazakhstan on the way to sustainable
development. Green economy. The concept of
acceptable risk. Classification of dangerous
and harmful factors.

The order of actions in emergency situations.

bazoaprama scemexuiici / Pykogooumens npocpammol

Xacauosa A.U.

Hlenenes M.A.

IOnycosa I'.b.
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IJKOHOMMKA JKIHE KICINKepJIiKk Herizaepi/ OCHOBBI 3KOHOMMKH M NpeanpuHumarebcra/ Basics of economics and business

OKy maxkcamuwt / Yueonas yenn/ Purpose

CanayatTsl SKOHOMHUKAJIBIK OMIBL,
0aCceKenecTIiK opraja KOCIOPBIHAAPIBIH
TaOBICTBI KOCIIKEPIIiK KBI3METIH
YHBIMIACTBIPYIBIH TEOPHUSIIBIK JKOHE

TOKIPUOETIK TaFIbIJIAPBIH KAIBIITACTHIPY.

@®opMHUpOBaHUE  HKOHOMUYECKOTO obpaza
MBILIUIEHUS,, TEOPETUYECKUX U IPAKTHUYECKUX
HAaBBIKOB opraHusanuvu YCHCHJHOﬁ
peaIPUHUMATENbCKON JeSITEIbHOCTH
NPEANPUATUI B KOHKYPEHTHOM cpeie

Formation of an economic way of thinking,
theoretical and practical skills of organization of
successful entrepreneurial activity of enterprises
in a competitive environment

Oxbimy namuoiceci / Pezynemamut ooyuenusnl Learning outcomes

KypcThl asiKTaFaHHAH KeliH CTyJeHTTep
MeHrepenui

- Kazipri 3aMaHfbl SKOHOMHKA IPUHIUIITEP]
MEH  3aHJABUIBIKTApPAbIH  KBI3MET  CTUTYiH,
SKOHOMHMKAIIBIK KaTeropusiap, MHUKPO KOHE
MaKpoJACHI e er1 YFBIMJIBIK anmapaTThl
TYCiHe;

- DKOHOMUKAIBIK JKaFaaiIbl TaI a b,

- KOCIMKEPJIK KBI3BMETTIH OChl HeMmece Oacka
TYpJIepiHiH 0a3abIK MpoLecTepiH OeNTriaeii;

- TaOBICTBI KOCIMKEPIIK KbI3METIHE MiHE3leMe
Oepeni;

- Ou3Hec-)Xocmap/Ibl KYpa/bl )KOHE YChIHA/IBI;

- ajraH OulIMIEpiH Naiaanel KOCIIKEPIiK
KBI3MET YIIiH KOJIaHA/Ibl;

- KOCIIKEPJIIK KbI3METTI 3KOHOMHUKAJBIK >KOHE
oJleyMeTTiK 0ackapy cajlachlHAa JyphIC MIEIIiM
KaObl1al anaapl.

IMocne 3aBepuieHns Kypca o0yuyarwuiuecs

oyayr

- IIOHUMATh HPUHIUIIBL u 3aKOHBI
(yHKIIMOHMPOBAHUSI COBPEMEHHON SKOHOMUKH,
SKOHOMHYECKUE  KAaTerOpUH,  MOHATUHHBINA
anmnapaTr Ha MUKpO- U MaKpOYPOBHSIX;

- aHAJIN3UPOBATh 3KOHOMUYECKYIO CUTYALUIO;

- BBIIENATH 0a30BbIE MPOIECCHl TOTO WM MHOTO
BUJIA IPEIPUHUMATEIbCKOMN 1€ TEIbHOCTH;

- JlaBaTh  XapaKTEpPUCTUKY  YCHEIIHOCTH
IIPEANPUHUMATEIBCKOM 1EATENBHOCTH;

- COCTaBJIATh U MPE3EHTOBATh OM3HEC-TIIaHbI;

- INPUMEHATh [OJYYECHHBIE  3HAHUSA IS
ITOCTPOEHUS pUOBUILHOM
MIPEANPUHUMATEIBCKOMN 1EATENBHOCTH
-IIpUHUMAaTh TPAaBUJIbHBIE pEIIEHUsS B 00JacTH
9KOHOMMUYECKOTO U COLMAIBHOIO YIPABICHUS
MpeNPUHUMATEIBCKOMN 1€ TENbHOCTH

After successful completion of the course,
students will be

- understand the principles and laws of the
functioning of the modern economy, economic
categories, conceptual apparatus at the micro
and macro levels;

- analyze the economic situation;

- identify the basic processes of a particular type
of business activity;

- give a description of the success
entrepreneurial activity;

- create and present business plans;

- apply the acquired knowledge to build a
profitable business activity

-make the right decisions in the field of
economic and social management of business
activities

of

Kypcmuin kvickawa mazmynot / Kpamkoe cooepacanue kypcal Course summary
DKOHOMUKA KbI3MET eTyiHIH ipreini | @yHaaMeHTaIbHbIE npobiems! | Fundamental problems of the functioning of the
macenenepi. Karmuran. CypaHbic TeH YCHIHBIC | QYHKIIMOHUpOBaHMsS  SKOHOMHUKH.  Kamwmran. | economy. Capital. Market Supply and demand.

HapbIFbl.  bocekenecTik KoHE MOHOIIONHSL.
Kocinkepmik: TycCiHIT], MOHI, HETri3ri TypJiepi
KOHE YUBIMAACTBIPY HbICaHJapBbl.
Kacinkepmik KBI3METTET1 TOyEKeNAep.

KOMMCpHI/IﬂHHK KYIIUS JKOHC OHBI KOptray

PemHok Cnpoc u npennoxenue. KonkypeHuus u
MoHononudA. [IpeqnpuHUMATENBCTBO: MOHATHE,
CYIIHOCTb, OCHOBHBIE BHIBl M  (OPMBI
opraHusanyu. PUCKH B NpeanprUHUMATENbCKON
nesitenbHOCTH. KoMmepueckas TaifiHa U ciocoObl

Competition and monopoly. Entrepreneurship:
the concept, essence, main types and forms of
organization. Risks in business activities. Trade
secrets and ways to protect them. Financing of
business activities. Culture and ethics of
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ToCIIACPI.

Kacinkepik

KBI3METTI

KapKbUTaHIIBIpy. Kocinkepiik MoeHHETI KoHE

OTHKACBHI.

cc

3allNThI.

MPEINPUHUMATEIbCKON
KynbTypa 1 3THKa npenprHIMaTeNbCTBA.

DUHAHCUPOBAHUE
NeSATEIbHOCTH.

entrepreneurship.

bazoapnama scemexuici / Pykosooumenwv npozpammst/ Programme manager

bassutoBa 1. A.

Imunr B.A.

Typexanos C.VY.
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Kowoacwvinvix necizoepi / Ocnoswt tuoepcmea / Basics of Leadership

OKy maxcamut / Yueonaa yenv/ Purpose

KOIIOACHIBUIBIK ~ KAaCHETTEep/li,  CTUJIBICPI,
KOCIMOPBIH, aiiMaK >KoHE HKaJIIbl el IeHreiinae
ocep €Ty oAICTEpiH THIMI MaijalaHy apKbLIbI
ajaMJapAblH ~ MiHE3-KWJIKBIH = JKOHE — e3apa
opekeTTecyiH THiMIi Oackapy oaicTeMeci MeH
MIPAKTUKACBIH MEHTePY

OBJIQJICHUE  METOJOJOTHEH W  IPaKTHUKOU
3G PEKTUBHOTO YIPABICHUS TIOBEIACHUEM U
B3aMMOJICHCTBUEM Jonen nyTeM
3G (HEKTHBHOTO  HCIIONB30BAHUS  JIMJIEPCKHUX

Ka4yeCTB, CTUJIEH, METOJOB BIIMSHUSA Ha YPOBHE
IIPEANPUATHS], PETMOHA U CTPAHBbI B LIEJIOM

mastering the methodology and practice of
effective management of people's behavior and
interaction by effective use of leadership qualities,
styles, methods of influence at the level of the
enterprise, region and country as a whole

Oxvimy namuoceci / Pesynomamut 06yuenus /Learnin

outcomes

Kypcersl CITTI Keilin
OimiManymbLIap

- OackapyawlH OapibIKk  JeHreiepinaeri
yibpIMIapaarbl  KOIIOACIIBUIBIK — MocelesepiH
TEOPHMSUIBIK ~ JKOHE  TMPAKTHKAIBIK  HICIIyTe
FBUIBIMM KO3KapaCThIH MOHI MEH oJIiCTEepiH
TYCiHY;

- 0acKapylbUIBIK MIHAETTEpAl MLIeNy YIIiH
KOIIOACHIbUIBIK ~ TIEH OWITIKTIH HeT13r1
TEOpUSTIAPbIH KOJJaHY;

- JKeke OAaChIHBIH APTHIKIIBUTBIKTAPHI
KEeMIIUTIKTEPiH ChIHU Oarasay;

- YKBIMJIA ’KYMBIC 1CTEY; 9JI€YMETTIK MaHBbI3/1bI
MoceNeniep MEH YIepicTepAi Taiaay, TONTHIK
TUHAMUKA YAEPICTEpIH IKOHE KOMAaHJ/IaHbI
KAJBINITACTRIPY KaFUJATTapblH OUTy HETi3iHIe
TONTHIK KYMBICTBI THIM/II YABIMIACTHIPAJIBI;

- TYJIFaapabIK, TOTTHIK KOHE
YUBIMIACTBIPYIIBIIBIK ~ KOMMYHHUKAITUSIIAP BT
Tanjay >koHe jxobanay;

- ICKepJliK KapbIM-KaTbIHAC JarJblIapblHa He
Oomy, op Typial >karjaiinapra OaillaHBICTHI
OackapynblH ajlyaH TYpJl  CTUJIBJIEPIHE;
KOIIOaCIIbIIBIK KAaCHETTepAl 3epTTey oicTepl
MEH oicTeMenepine, KOIIOACIIBUIBIK

assiIKTaraHHaH

MCH

ITocse ycnemHoro 3aBepuieHust Kypca
odyuyarwimuecs OyayT

- TIOHUMATh CYIIHOCTh W METOJbI HAYYHOTO
[OJX0/1a K TEOPETUYECKOMY U MPAKTUYECKOMY
PEIICHUIO poosiem JTUIePCTBA B
OpraHu3alUsaX Ha BCEX YPOBHSX yIpaBlICHMUS,
-ACIIOJIb30BaTh OCHOBHBIE TEOPHHU JIMACPCTBA U
BJIACTH JUISl pellieHHs] YIIpaBI€HYECKUX 3a/1a4;

- KPUTUYECKU OIICHWBATh JINYHBIE TOCTOMHCTBA
U HEJIOCTaTKH;

- paboTath B KOJUIEKTHBE; aHAJIM3HPOBATH
COLMAJIBHO 3HAYMMBbIE MPOOJIEMBI U MPOLIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh IPYIIIOBYIO padOTy
Ha OCHOBE 3HAaHMA NPOLECCOB TIPYNIOBOH

JUHAMUKA ¥ TOPUHUUIOB  (OPMHUPOBAHUSA
KOMaH/IbI;

- aHaJIU3UPOBAThH " IIPOEKTUPOBATh
MEXJIUYHOCTHBIE, IPYIIIOBBIE u

OpraHHu3allMOHHBIC KOMMYHI/IKaIII/II/I;

- o0majgath HaBBIKAMU JIEJIOBOTO OOIICHUS;
MHOFOO6pa3HBIMI/I CTUWIAIMU  YIIPABJICHHUA B
3aBUCHUMOCTH  OT pPa3JMYHBIX  CHUTYAIlHii,
METOAaMHU n METOANKaAMMN HNCCIICI0BAHUA
JTUAEPCKUX KadecTB, TEXHOJOTUSMHU PAa3BUTHS
JUJEPCKUX CIIOCOOHOCTEH.

After successful
students will be

- understand the essence and methods of the
scientific approach to the theoretical and practical
solution of leadership problems in organizations at
all levels of management;

- use the basic theories of leadership and power to
solve management problems;

- critically evaluate personal
weaknesses;

- work in a team; analyze socially significant
problems and processes, effectively organize group
work based on knowledge of the processes of
group dynamics and the principles of team
formation;

- analyze and design interpersonal, group and
organizational communications;

- possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for studying
leadership qualities, technologies for developing
leadership abilities

completion of the course,

strengths and
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KabimeTTepai MaMbITy TEXHOJOTHsIapblHA He
oomy.

Kypcmoty Kbickawa mazmynut / Kpamkoe cooepacanue kypca / Course summary

Kem0acIIbIBIKTEIE —~ TaOWFAaTBl MEH  MOHI.
KembacubLibIk JKOHE MEHEHKMEHT.
Kem6acuIbIbIKTBIH JOCTY Pl KOHIICTIHSIIAPEI.
Kem0acblIbIKTIH MHHOBAIUSIIBIK
KOHIENIUsUTapel. Tonrap, KOMaHJaiap >KOHE
KoMaHJ1a Kypy. KemoacbiHbIH 1aMyHbI.
Osrepicrepai  JKy3ere  acelpy  KesiHjeri
KemoOacIbUIBIK. KendacubuIbIk Mocesenepi.

ITpupoga u cymHocTs nuaepersa. Jlngepcrso u

MEHEDKMEHT.  TpagulMOHHBIE  KOHLEHIUU
nuaepctBa.  VIHHOBanMOHHBIE — KOHUEMIUU
JMIepCcTBa. ['pynmsbi, KOMAaH/IbI Hu

KoMaH1000pa3oBanue. Pa3Butue nuaepa.
JluepcTBO MPHU OCYIIECTBICHUH H3MCHEHUI.
[IpoGnems! uaepcTBa.

The nature and essence of leadership. Leadership
and management. The traditional concept of
leadership. The innovative concept of leadership.
groups, teams, and team building. The
development of a leader. leadership in
implementing change. The issue of leadership.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Ecimxau I'.E.

‘ To6su10B K.T.

‘ To6s10B K.T.
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Anekmipaik cvizoanap men cynoanap / Inekmpuueckue uepmexncu u cxemwl / Electrical drawings and schemes

Oky maxcamul / Yueonan yenv/ Purpose

ANIEKTPOTEXHUKAIIBIK KYpaJiapslH 63 OeTiMeH
cyibamap MeEH chi30amapipl Kypy XKOHE OKY
JIaF IbIIAPBIH KAJIBIITACTHIPY

¢bopMUpoBaHME€  HABBIKOB  YTEHUS  H
CaMOCTOATENILHOTO  COCTaBJICHUSI CXEeM U
yepTexel IMEKTPOTEXHUYECKUX YCTPOICTB

developing reading skills and independent drawing
up of diagrams and drawings of electrical devices

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

OKbimy
Kypcrbi CoTTI asiKTAaFAaHHAH KeliH
olmiMaaymbLIap
- ESKD Herisri cranmapTTapeiH Oily; €H Kenl
KOJIIaHBLIAThIH AIIEMEHTTEPIIH [IAPTTHI
rpaduKabIK Oenriiaepi;
- JalBlH opl  Kapall  AJICKTPOTECXHHUKATBIK

KY)KaTTaMaHbl op TYpJl KYpACIUTiK Jaopexeci
MEH KYpaybl JICKTPOTEXHUKAIBIK ChI30aiap MeH
cxemalap.

IMocae ycmemHoro
o0yyarommecsi OyayT
- 3HaTh oOcCHOBHbIE cTaHjaaptel ECK]/I;
YCIIOBHBIE rpaduueckue 0003HaYCHUS
HauboJee ynoTpedasieMbIX 2JIEMEHTOB;

- TOTOBBl YHUTAaTh JJIEKTPOTEXHUYECKYIO
JIOKYMEHTAIUIO pa3IUYHOMN CTENEHHU
CII0KHOCTH u COCTaBJIATh
AJICKTPOTEXHUUYECKHUE YSPTEKH M CXEMBI.

3aBeplIeHHsl Kypca

After successful
students will be

- know the basic standards of ESKD; conventional
graphic designations of the most used elements;

- ready to read electrical documentation of varying
degrees of complexity and draw up electrical
drawings and diagrams.

completion of the course,

Ilpepexeuzummepi / Ilpepexeuszumot / Prerequisites

DIEeKTPOTEXHUKAHBIH TEOPHSUIBIK Herizaepi 1

| Teopernueckye OCHOBBI IEKTPOTEXHUKH 1

| Theoretical foundations of electrical engineeringl

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Ce3oanapasr  ECKJl epexenepi OoifbIHIa
pacimzaey.  OJEKTPKOHIBIPFbUIAp  ChI30anapsl
MeH cyiibanapabiH opTak Manimertepi. HlapTTei
rpaduKanblK OenruieyaiH Kypbuly KaruJanapsl.
Cyiniba TypJiepi MEH yJrisepi.
DNEeKTPKOHIBIPFBLIAP cyi10anapbIHBIH
epeKuIeNikTepi.  ONEKTpiik  cyjbanapaarbl
OpINTIK - CaHJBIK OenruieHyl. DIEKTPIiK
cyinbanapiarsl TypakTsl Oenrinenyi. Karunanb
MEKTPK  cyibanap. OpbHIAyABIH HETI3T1
epexenepi. OnekTpmik  Ti30ekTep ~ MeH
yYacTKiIep/i cyirbanapna  OenriieHyi.
DNEeKTPOKOHABIPFBUIAPABIH  AJIEKTPIIK  JKOHE
MUKPODJIEKTPIIIK Kypayijap KOMeriMeH
cynOanapsl.  Kocbuty skoHe OaillaHBICTBIPY

IIpaBuna odpopmiienus ueprexein mo ECK/I.
OO6mme cBemeHHUs O UepTEKaxX U CXeMax
INEKTPOYCTAaHOBOK. [IpMHIMIBI MOCTPOCHMUS
YCIIOBHBIX Tpaduueckux ob0o3HaueHuil. Buibl

nu  Ttunbl  cxeM. OcCOOEHHOCTH  CXeM
3JIEKTPOYCTAHOBOK. bykBeHnHoO-11M(pOBBIE
0003HAYEHHUSI B JJIEKTPUYECKUX CXEMax.
[To3unmonusIe 0003HaYCHUS Ha

JJIEKTPUYECKUX cxemax. IIpuHnunuanbHble
JNeKTpudeckne cxembl. OCHOBHBIE MPABUIIA
BbInmosnHeHUsl. O003HaueHHe HIEKTPUUECKUX
menel W ydacTkoB Ha cxeMax. Cxewmsl
JJIEKTPOYCTAaHOBOK  C  DJIGKTPOHHOM WU
MHKPO3JIEKTPOHHON — anmaparypoi. Cxemsl
COCIMHEHUM W TOAKIIOYEHHH. Yeprexu

Rules for drawing up drawings according to
ESKD. General information about the drawings
and diagrams of electrical installations. Principles
of constructing conventional graphic symbols.
Types and types of schemes. Features of wiring
diagrams. Alphanumeric designations in electrical
circuits. Positional designations on electrical
diagrams. Basic electrical circuits. Basic rules of
execution. Designation of electrical circuits and
sections on the diagrams. Wiring diagrams with
electronic and  microelectronic  equipment.
Connection diagrams and connections. Drawings
of electrical equipment with voltage over 1000 V
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cyibanapel. DnexkrpokypangapasiH 1000 B-tan
YKOFapbl KEpHEY cysi0aiapsl.

ANEKTPOOOOPYIOBAHUS HAIPSHKEHUEM CBBIIIIE
1000 B

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

DNEeKTp SHEPreTUKaAarbl MaTEMaTUKAIIBIK
ecenTeynep Kk9He KOMIBIOTEPIIIK MOJEIICY

MareMaTHu4ecKue 3aa4yi U KOMIIBIOTCPHOC
MOJCIIMPOBAHUC B DJICKTPOSHEPICTUKE

Mathematical and computer modeling tasks in the
electricity

bazoaprama scemexuiici / Pykoeooumens npozpammel/ Programme manager

Hypmyxmenosa T.K.

Hux A.IL

17




Huowcenepnik ecpaghuxa/ Hnuxncepnasn cpaguxa / Engineering graphics

Oky maxcamul / Yueonan yenv/ Purpose

rpadHUKaNbIK aKmaparThl AyphIC  KaObUimay, | hopMupoBaHue crocobHocrelr mpaBmiabHO | Formation of the student's ability to correctly
OHJICY KoHE KeOeUTy KaOlJIeTTepiH | BOCIIPUHUMATD, nepepabaThIBaTh u | perceive, process and reproduce graphic
KaJIBIITACTBIPY. BOCIIPOU3BOIUTH rpadudeckyro | information.
H(OPMAIIHIO.
Oxvimy naomuoiceci / Pesyiomamut 06yuenusn / Learning outcomes
Kypcetbl CaTTI asKTaFaHHAH keiiin | Ilocsie ycnemHoro 3aBepuieHusi Kypcea After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be

- TOPOCKUMSUIBIK CBI3YJbIH 3aHIbUIBIKTapbIH,

o/icTepl MEH TOCUIIEPiH TYCIHY;
- TMPaKTUKAIBIK MIiHICTTEPAl

mIenry  yIIiH

IIOHUMATh 3aKOHbI, METOABl M IPHUEMBI
IIPOCKLHOHHOT O YEPUYCHUS;
- IPUMEHSATh MAaKEThl MPUKIIAJHBIX IPOrpaMM

- to understand the laws, methods and techniques
of projection drawing; - apply packages of applied
programs to solve practical problems; - to assess

KOJIJaHOaJIbI Oarmapiaamaiap MAKETTEPIiH | JJIS pEIICHUS MPAKTHYCCKUX 3a7ad; the statistical properties of experimental data
KOJITaHy; - [POBOJWTH  OLEHKY CTaTHcTUYecKux | tables.
- OKCIEPUMEHTTIK JEpPEeKTep KeCTeJepiHiH | CBOHCTB TabIHIL IKCIIEPUMEHTATbHBIX
CTaTUCTUKAJIBIK KaCHEeTTepiH Oaranayzpl | JaHHBIX
KYprizy.

Kypcmoiy kbickawma mazmynot / Kpamkoe codepicanue kypca/ Course summary
Ch3ynbIH TEOMETPHUSLITBIK Herizzaepi, | [‘eomeTprueckue OCHOBBI uyepuenusi, | Geometric basics of drawing, drawing design.
cei3banapasl  pecimaey. ['eoMeTpusuiblK chi3y. | opopmiaeHue depTekei. ['eomerpuueckoe | Geometric drawing. Projection drawing. Basics of
[TpOeKIUSIIBIK CBHI3Y. gyepueHue. [IpoekimoHHoe YepueHue. descriptive geometry. Mechanical engineering
Cp130a reoMeTpHsCHIHBIH Heriznepi. MamuHa | OCHOBBI HavyepTaTeIIbHON reomerpun. | drawing. Electrical drawings and diagrams.
’Kacay ChI3y. DJEKTP TEXHUKAIBIK ChI30aiap MeH | MalllmHOCTPOUTEIHHOE gyepuenue. | Introduction to Computer Graphics. Graphic

cei30anap. KomneloTepiik Kectere Kipicre.

I'padpukanblk Kxyhenep xKoHe
rpadUKaHblH  KYPBUIFBIIAPHL.
MOTIMETTEp/Ii YChIHY.

KOMIIBIOTEPITIK
I'padukansix

DNEeKTPOTEXHUUYECKUE YEPTE KU M CXEMBI.
BBenenue B
I'padnueckue
KOMIIBIOTEPHOM
rpadUyecKuX TaHHBIX.

KOMIIBIOTEPHYIO  TpaduKy.
CUCTEMBI M  YCTPOMCTBa
rpapuku. IlpeacraBnenue

systems and computer graphics devices.
Presentation of graphical data.

ITonnin epexwenikmepi / Ocobennocmu oucyunaunst/ Course features

Kenrinai Ttomrapaa TomTarbl

HETI3T1  OKBITY

TUTIHE KapaMa-Kapchl TII€ OTKI3LIeIl.

HpOBOIII/ITCH B TIIOJIMA3BIYHBIX TIpYIIIIax Ha
A3BIKC, IIPOTHUBOIIOJIIOKHOM 6330BOMy A3BIKY

00y4yeHHUs B TpyIIe.

Conducted in multilingual groups in a language
opposite to the basic language of instruction in the
group.

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager
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Anexkmp Kayincizoici nezizoepi / Ocnoswl 31ekmpobezonacnocmu / Ellectrical Safety Basics

OKy makcamuwt / Yueonan yenwv/ Purpose

AJIEKTP KOHJABIPFBUIAPBIHAA KAYiICi3 KYMBICTHI
YHBIMIACTBIPY ~ JKOHE  IEPCOHANIBI  DJIEKTP
TOTBIHBIH COFYBIHAH KOpFay MIHACTTEPIH €3
OeTiHIIE >KOHE MNIBIFAPMAIIBIIBIKICH IICUIyTe
MYMKIHIIK OepeTiH OUTIM MeEH JaFabpuIapibl
KaJIBINTaCTHIPY.

dbopmMupoBaHHEe  3HAHMH W HaBBIKOB,
MO3BOJISIIOIIMX CAMOCTOSTENILHO M TBOPYECKU
pemars 3ajayd  OpraHu3aluu  0e30macHOin
pabOTBl B 3JIEKTPOYCTAHOBKAX U 3aIlIUTHI
[IEPCOHANAa OT MOPaXKEHUS DIIEKTPUUYECKUM
TOKOM.

the formation of students' knowledge and skills that
allow them to independently and creatively solve
the problems of organizing safe work in electrical
installations and protecting personnel from electric
shock.

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asgIKTaFaHHAH KeHiH
olmiMaymbLIap
- KYMBIC icren TYpFaH ANEKTP
KOH/IBIPFbLIaphIHA KBI3MET KOpCETeTiH

MepCOHANIFa KOWBUIATHIH TaJlaliTapibl OLTy >KoHE
KOJI/1aHy;

- DIEKTp TOTHIHBIH  OCEepiHEH  3apjamn
MIEKKEHJEpre ajlFallkbl KOMEK KOPCETy J>KoHE
KacaHJIbl TBHIHBIC Ay JKOHE JXKYPEKKe Tikenen
€MEeC MacCax Jkacay.

Iocse ycnemHoro 3apepuieHnst Kypca
o0yyarommecsi OyayT
- 3HaTh W  TPHUMEHATH  TpPeOOBaHMS,

MIpeabsIBIsIEMbIC K MepCcoHaly,
00CITyKHBAIOIIEMY JIEHCTBYIOLIKE
3JIEKTPOYCTAHOBKH;

- OKa3bIBaTh IEPBYIO ITOMOILb IIOCTPAJaBIIUM
oT I[@flCTBI/IfI SJICKTPHUYCCKOTO TOKa u
IIPOBOJUTHL HCKYCCTBEHHOE JIbIXaHHE U
HEIPSIMOM MacCa)< cepaua.

After successful completion of the course,
students will be

- know and apply the requirements for personnel
serving electrical installations;

- be able to provide first aid to victims of electric
current and perform artificial respiration and chest
compressions.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

MamMaHIBIK TIeH 3JIEKTPOTEXHUKAFa Kipicme

BBenenue B cienuanbHOCTD U
NEKTPOTEXHUKY

Introduction to Specialty and Electrical
engineering

Kypcmuiny kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

DJeKTp TOTBIHBIH afamra 3usHbL. Kayincizmik
ImapTTapbiHa acep eTeTIH JEKTP
KOHJBIPFBUIAPABIH ~ TapaMeptiepi.  DIeKTp
KayIlCci3ik  KpuUTepuiiepi. DIJEKTp KOHIBI-
PFBUIAPBIHBIH KAYINCi3AiriHe KOWBLUTATBIH HKAIIIbI
TaJanrap. Okmaynay - AIEKTP
KOHIBIPFBLTAPBIHIAFbI KOpFayIbIH 0acTel
Kypasibl. DJIEKTp KOHIBIPFBUIAPBIHBIH  JKeJl
HEUTpaNbIAPbIHBIH PEKUMICP] JKOHE Kepiey

OnacHOCTh ~ AJIEKTPUYECKOTO  TOKa  JUIA
gyenoBeka. [lapaMeTpbl 3IIEKTPOYCTaHOBOK,
BIMSIOIIME Ha YyCIOBUSA  OE30MacHOCTH.
Kpurepun »snexrpobesonacHoct. OOuue
TpeOoBaHUS K OE30MacHOCTH DIIEKTPOYC-
TAaHOBOK. M3omsimust — TJIaBHOE CpPEICTBO
3Tl B DJEKTPOYCTAaHOBKaX. Pexumbl
HEHTpallMi CEeTH W CHCTEMBl 3a3eMIICHUS

QJICKTPOYCTAHOBOK. AHann3 onacHOCTH ceTel

Danger of electric shock to humans. Electrical
installation parameters affecting safety conditions.
Electrical safety criteria. General requirements for
the safety of electrical installations. Insulation is
the main protection in electrical installations.
Neutral modes of the network and grounding
systems of electrical installations. Hazard analysis
of networks with isolated and grounded neutral.
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xyuenepl. OkmiayinanfaH JKOHE JKEPJICHTCH | C H30JIMPOBAHHOMN u 3a3eMJICHHOM
HEHTpaJIb/Ibl JKENiIep KayinTepiH Tangay. HEHUTPAJIBIO.

Bazoaphama scemexuici / Pykosooumenw npozpammul/ Programme manager

Capcenbaena ['.A. | I'mapgos 1O.B.
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nekmp rHcane Komnovromepaik onuiemoep /Inekmpuueckue u komnvtomepuwie usmepenus Electrical and computer measurements

Oky maxcamul / Yueonan yenv/ Purpose

OpTYpAi  (QYHKIMOHAIIBIK  KYPACILIIKTErl
©JIIIICy TeXHUKACHI )KYHECiH Kypy MPHUHLIUNTEPIH
OuTymi, KociOM KBI3METTE 6JIIey OJICTepiH
KoJIJaHa OuTy/ll KaJlbIITacThIPY

dopmMupoBaHUE 3HAHUM MIPUHIIMIIOB
MOCTPOCHUSI ~ CUCTEM HU3MEPUTEIIBHON
TEXHUKH  pa3luyHOH  (YHKIHMOHAIBHOM
CIIOXKHOCTH, YMEHUU NPUMEHSATH METOIbI
HU3MEpEHUI B npodeccuoHaTbHON
JESITEJIbHOCTH.

Formation knowledge of the principles of
constructing systems of measuring equipment of
various functional complexity, the ability to apply
measurement methods in professional activity

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcrsi COTTI asKTaFAaHHAH Keiiin
OimiManymbLIap

- OpTYpJi DSJeKTp eJley achanTapbiHbIH
KYMBIC 1CT€y JKOHE Kypy MNPUHIUOTEPIH
MEHTepY;

- eJIIey HOTIXKEJIEepiH eHAel Oiny; DiekTp
eney Ti30EKTepiHIH MapaMeTpiiepiH ecenTey
KOHE OJIIIIey KYpalJapblH IYPhIC TaHIAY;

- OJIIEY KYpalJapbIMEH J>XYMBIC ICTel Olry,
ANEKTPIIK JKOHE DIEKTPIIK €MecC MaManapibl
eJIIIeYy.

ITocae ycnemHoro 3aBepuieHust Kypca
o0yuarmuecs OyayT

- BJIaACTh IpuHOUITaMHA IIGfICTBPI?[ u
MIOCTPOCHHUS Pas3InYHbIX
ANEKTPOU3MEPUTENBHBIX IPUOOPOB;

- yMmerb  oOpalaTbiBaTb  pe3yJbTAThI
U3MEpeHull; paccuuTaTh napaMmeTpbl
INEKTPOU3MEPUTEIBHBIX LENEH U TPAaBUIBHO
BBIOMpATh CPEACTBA U3MEPEHUS;

- yMmeTb paloTaTh C H3MEpPUTEIbHBIMU
npubopaMu, HU3MEPATh DBJIEKTPUUECKUE U
HEVIEKTPUYECKUE BEINYNHBI.

After successful completion of the course,
students will be

- own the principles of operation and construction
of various electrical measuring instruments;

- be able to process measurement results; calculate
the parameters of electrical measuring circuits and
choose the right measuring instruments; - be able
to work with measuring instruments, measure
electrical and non-electrical quantities.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

AKnapaTThIK-KOMMYHUKAIUSITBIK
TEXHOJIOTHSIIAP

WHpopMannoHHO-KOMMYHHKALIMOHHBIE
TEXHOJIOTHH

Information and communication technologies

Kypcmuviny kbickawa mazmynst / Kpamroe codepycanue kypca/ Course summary

Kipicme. ©Omnmey TocinaepiH cHUIaTTamMachl.

Du3uKaIBbIK ayMakKTap/IbIH eJIIIIeYiII
TYpJICHIIpYJEp.  ODNEKTPIIK  ayMaKTapiIblH
eJIIey Tocinaepi. DAeKTpIiK emMec
ayMaKTapabIH eJIIey ToCUIEpl.Omniey

TOCUIIepiHAET] aKmapaTThl TIpKey Tocuaaepi.
AKmapaTThIK eJIeyilm sxyienepi.

Brenenue. XapakTepuCTUKU CpeJICTB
U3MEpPEHHU. N3smepurenbHbie
npeoOpazoBarenu bu3IeCcKuX
(3MeKTpUYeCcKuX u HEJIEKTPUIECKUX )
BEJIMYMH. CpencrBa U3MEpPEHUS
AJIEKTPUYECKUX BEJINYMH. CpenctBa

U3MEPCHUA HEDJICKTPHUICCKUX BCJINYHUH.

CpenctBa  perucrpauuuv  MHQOpPMAllUU B

Introduction.  Characteristics of  measuring
instruments. Measuring transducers of physical
(electrical and non-electrical) quantities. Means for
measuring electrical quantities. Means for
measuring non-electrical quantities. Means for
registering information in measuring instruments.
Measuring information systems.
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cpeacrBax

m3Mepenuil.  M3MepurenbHbie

MH(GOPMAIIMOHHBIE CUCTEMBI.

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

DIEKTPOHUKA KIHE MUKPOTIPOIIECCOPIIBIK
TEXHUKA /

DNeKTpOHUKA
TEXHUKA /

u MUKPOIPOLIECCOPHAS

Electronics and microprocessor technology

bazoaprama scemexuiici / Pykoeooumens npozpammel/ Programme manager

OpsimMbaeBa @.A.

Yymauenko C.B.
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dnekmp InepzemuKadazvl MamemMamuKaiIblK ecenmeynep Heane Komnoviomepix mooenoey/ Mamemamuueckue 3a0auu u KOMnbiomepHoe
Mmooeaupoesanue 6 nekmpoinepzemuxe / Mathematical and computer modeling tasks in the electricity

Oky maxcamul / Yueonan yenv/ Purpose

KOCINTIK  KBI3METTE MATEMAaTHUKAIBIK  KOHE
UMUTAIMSUTBIK - MOJICNIIIEY OJICTEPiH KOJIIAHY,
DnekTp SHepreTukachl o0bekTinepiniH OEM
MOJIETIBICPIH KYPY JKOHE 3epTTey OlmiMIepi MeH
ICKepIIIKTEePiH KaJIbIITACTHIPY.

dhopmupoBaHue 3HAHUU u YMEHHI
WCIOJIb30BAaHUSI METOJJOB MAaTEMATHUECKOTO H
MMUTAIIOHHOTO MOJIETTUPOBaHUS B
npodeccrnoHabHOM JIESITEIIbHOCTH,
MOCTPOCHUSI W HCCIEAOBAHUSA C TOMOIIBIO
OBM Mojenei 00BEKTOB
ANEKTPOIHEPT€TUKH.

the formation of knowledge and skills in the use of
methods of mathematical and simulation modeling
in professional activities, the construction and
research with the help of a computer models of
electric power facilities.

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap

-Kocibu ecenTepal IIemryae TUICTI  (pu3uka-
MaTEeMATHKAIBIK ~ amllapaTThl, Taljay JKoHE
MOJIETIBACY  OHICTEepiH, TEOPHUSIIBIK  JKOHE
IKCIIEPUMEHTTIK  3EpTTeYNepAl  KOJJIaHyFa
KaOlJIeTTi.

- JJIEKTp KEJJIepl MEH AJIEKTPMEH >KaOAbIKTay
KYHeJIepiHiH OHTallsIbl  mapameTpiepi  MeH
peXUMIECPIH TaHAay OOMBIHINA OHTAWJIAHIBIPY
MIHJETTEPIH IIeHIeIi.

IMocae ycnemHoro 3aBepiieHust Kypca
o0yyarommecsi OyayT

- TPUMEHSTh COOTBETCTBYIOIIUH (DU3HKO-
MaTeMaTHYECKUH ammapar, METO/Ibl aHAIIN3a U
MO/JIEJINPOBAHMUS, TEOPETUYECKOTO u
OKCHEPUMEHTATBHOTO  HUCCIENOBAaHHUA  TIPU
peleHnH MpoecCHOHAIBHBIX 3a/1ay.

- pemarh ONTUMHU3AIMOHHBIE 33/1a4H 110
BbIOOPY ONTUMANIBHBIX MTAPAMETPOB U
PEKUMOB IEKTPHUECKUX CETEH U CUCTEM
ANEKTPOCHAOKEHUSI.

After successful completion of the course,
students will be

- are able to apply the appropriate physical and
mathematical apparatus, methods of analysis and
modeling, theoretical and experimental research in
solving professional problems. - to solve
optimization problems for the selection of optimal
parameters and modes of electrical networks and
power supply systems.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNeKTPOTEXHUKAChl MEH MaMaH IbIKKa Kipicre/ /

Bseznenue B crieinanbHOCTh U
JJIEKTPOTEXHUKY

Introduction to specialty and electrical engineering

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

Kipicme. Dnektp  SHepreTHKanblK O KYHEHIH
OeNreneHreH TOPTINTEpI MEH OHbl ULICNIyJIiH
Herisri kesenaepi. KoOHTypnblK jxoHe TYHIHIIK
TEHJEyJep . DJEKTP DHEPreTHKAIbIK >KYHEHIH
TOPTIOIH  ecenTeyAiH HTEepaIlMsUIBIK  IICTepi.
Kypouibimasik cyrbanap MEH oJIap/bIH

Beenenue. YcTaHOBUBLINXCS PEXKUMOB
3JIEKTPO3HEPIETUUECKOW CUCTEMBI U OCHOBHBIE
aTanel €€ pelieHusl. Y3JI0Bble M KOHTYpPHBIE
ypaBHeHus1. MTepannoHHble MeTOAbl pacuéra
peXuMa  3IEKTPOIHEPTETUYECKOW  CHCTEMBI.
CTpyKTypHBIE CXEMBl M XapaKTEPUCTHKU MX

Introduction. The established modes of the electric
power system and the main stages of its solution.
Nodal and contour equations. lterative methods for
calculating the regime of the electric power system.
Structural diagrams and characteristics of their
elements.
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9JIEMEHTTEPiHIH CUIIATTaMacChl.

OJICMCHTOB.

|

Ilocmpexsusummepi / [locmpexsuszumot/ Postrequisites

DNeKTpICHAIPY KyHenepin xobanay/

‘ [TpoexTHpoBaHME CHCTEM 3IEKTPUDUKAITIH/

|

Designing systems of electrification

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunsy/ Course features

3epTXaHAJBIK )KYMBICTAP KOMITBIOTEpIICP MCH
KOJIaHOaITbI OaFaapiiaMaliblK KaMTaMachl3 €Tyl
naiganaHa OTHIPBIN OPBIHIATIAIbI

JlaGoparopHble pabOThl  BBINOJIHSIIOTCS
HCIIOJIb30BAHUEM KOMIIBIOTEPOB
MPUKIIQTHOTO MPOTPAMMHOTO 00eCTIeUeHUs

C
u

Laboratory works are performed using computers
and application software

bazoaprama rcemexuici / Pykoeooumens npozpammul/ Programme manager

CapcenbaeBa ' A.

Yymayenko C.B.
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ABTOMATTAHABIPBLIFaH k00a1ay Kyieyaepi / CucTeMbl AaBTOMAaTHU3HPOBAHHOI0 NPpoeKTHPOBaHusi / Automated projecting systems

OKy makcamul / Yueonan yenv

ITon ANEKTPOTEXHUKAIBIK A0 IBIKTapIbI
OHIIpyal  kobajay IKOHE  TEXHOJOTHSIIBIK
naibiHaay Ke3iHJe AXOK KOJIJIaHy

CaJIaChIHJIaFbl TEOPHUSIIBIK KOHE IMPAKTUKAIIBIK
TANBIHIBIKKA OallIaHBICTHI MAcelenep OOUbIHIIA
OLTIM MEH JaFablIapabl KAJIbIITACTHIPAIBI.

dbopMUpOBaHHE 3HAHWA ¥ yYMEHUU IO
BOIIPOCAM, CBSI3aHHBIE C TEOPETHUYECKON H
MPAaKTUYECKOW TOJIrOTOBKOM B  o0Oyactu
npumeHenust CAIIP npu npoekTupoBaHUU U
TEXHOJIOTMYECKOW MOATOTOBKE MPOU3BOJICTBA
ANEKTPOTEXHUYECKOTO 000PYIOBAHHUS.

The discipline forms knowledge and skills on
issues related to theoretical and practical
training in the use of CAD in the design and
technological preparation of the production of
electrical equipment.

Oxwvimy nHomuxceci / Pezynomamul o0yuenusn

Kypcrbl COTTI KeiliH
olmiMaymbLIap

SNIEKTP  KOHIBIPFBUIAPBIHA  apHaJFaH
KaOABIKTBI ~ JKOOamayiblH  HeETi3nepi  MEH
Ke3eHepiH OuTy; - 3JIEKTp KOHABIPFHUIAPBIHBIH
napaMeTpiIepiH ecenTey YIUIH KOJJIAaHBUIATHIH
OargapiaManblK JKacakTaMaHbl Oily; - JIIEKTp
SHEPreTHKachl ~ MOCEJeNepiH  Ilemy  YIIiH
KOMIIBIOTEPIIIK Ju3aiiH oxicTepiH xoHe CAD-
KyHenepiHiH KojaaHOanbl OargapiamaliapblH
KOJITaHy; - 2JIEKTp KyHenepiH, o0beKTiiepi MeH
KOH/BIPFBUIAPBIH ~ MOJIENIBJCYTe  apHaJiFaH
KosgaHOanbl OarnapiaMaiapMeH >KYMBIC ICTEY
JaFIbUTapbIHa ue 00y

asgKTaraHHaH

IMocne ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT

- 3HaTh OCHOBBI M JTambl MPOCKTUPOBAHMUS
000pyIOBaHUS NEKTPOYCTAHOBOK,

- 3HATh MAKEThI MPUKJIAJHBIX IIPOTPaMM,
UCTIONIb3yEMBIE JUI pacdeTa mapamMeTpoB
AIIEKTPOYCTAaHOBOK;

- IPAUMEHSTH METOJIbI KOMITBIOTEPHOTO
MIPOEKTUPOBAHUSA U MPUKIIAHBIE IPOTPAMMBI
CAD-cucrem aiist penieHus 3aaa4d
3JIEKTPOIHEPI€TUKHY,

- 00y1afjaTh HaBbIKAaMU PaOOTHI C
MPUKJIAAHBIMU TPOrpaMMaMu
MO/JICIIUPOBAHUS DJIEKTPOIHEPTETUIECKUX
CHCTEM, 0OBEKTOB M YCTAaHOBOK

After successful completion of the course,
students will be

- know the basics and design stages of
electrical equipment, - know the software
packages used to calculate the parameters of
electrical installations; - to apply methods of
computer design and applied programs of
CAD-systems to solve problems of the
electric power industry; - have skills in
working with applied programs for modeling
electric power systems, objects and
installations

Kypcmui

H KbicKauwia mazmynwl / Kpamkoe codeporcanue

Kypca

ABTOMATTaHIBIPBUIFAH KoOayay xyienepi. Opta
nenreiaert AXOK epexwenikrepi. KOMIIAC
Kyhecl. AutoCAD Kyiteci, Autodesk
Oueprankeimn  XKyiteci. CAD-CAE  Dassault
System SolidWorks >xobanay »xyiieci. OHIMHIH
eMIpIiK TMKIiH xobamay xoHe AXIK-jars
pecypc tuiMamiri macenenepi Dassault System
SolidWorks.

Cuctemsl ABTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS. Ocobennoctu CAIIP
cpenaero  ypoBus. Cucrema KOMIIAC.
Cucrema AutoCAD, Cucrema Autodesk
Inventor. CAD-CAE cucrema npoeKTupoBaHuUs
Dassault System SolidWorks. IIpoexTupoBanue
KU3HEHHOTO IIMKJIA W3JEMHS U  BOIPOCHI
pecypcoaddextunoct B CAIIP  Dassault

Computer-aided design systems. Features of
mid-level CAD systems. KOMPAS system.
AutoCAD  System, Autodesk Inventor
System. CAD-CAE design system Dassault
System SolidWorks. Product life cycle design
and resource efficiency issues in CAD
Dassault System SolidWorks.
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bazoapnama scemekwici / Pykosooumesnv npozpammul

Capcenbaena " A.

| Cana B.IO.

Cana B.1O.

27




Inekmpmen yncadbovikmay necizoepi/ Ocnoewt 3n1ekmpocnaoxcenusn/ Fundamentals of power supply

Oky maxcamul / Yueonan yenv/ Purpose

DNeKTPMEH Ka0IbIKTay HEeTi3/1epl, OHEPKICINTIK
KOCIMMOPBIHAAPABIH ~ DJIEKTPMEH  KaOJbIKTAy
KYHENIepiH KYpy TEOpHUsChI MEH TPUHIMIITEPI,
DneKTpMeH XKaOIBIKTayTbIH YTBHIM/IBI
CXeMaJlapblH KYpy JKOHE OJIapibl MaijaiaHy
MPAKTUKAIBIK JaFAbUIapbl OOWBIHINA OLTIMII

dopMupoBaHHE  3HAHMH 1O  OCHOBaM
INEKTPOCHAOKEHUS, TEOPUU M TPHUHIUIIAX
MIOCTPOCHUSI ~ CHCTEM  DJIEKTPOCHAOKEHHUS
MIPOMBIIIJICHHBIX MpEeANPUSITHIA,
MIPAKTUYECKHUX HaBBIKOB CO3/1aHUA
pallMOHANBHBIX CXEM OJJIEKTPOCHAOKEHUS U

Formation of knowledge on the basics of power
supply, theory and principles of building power
supply systems for industrial enterprises, practical
skills in creating rational power supply schemes
and their operation.

KaJIBINTACTBIPY. MX DKCILTyaTaIl}H.
Oxvimy naomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypcrbl CoTTIi asiKTaraHHAH keiiin | ITocsie ycmemHoro 3aBepumienusi kypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

- DJJEMEHTTEpJ eCenTeyre JKOHE TaHJayra, | -CoCOOHBI  paccudThiBaTh ¥ BbIOMparth | - are able to calculate and select elements, as well
COHJIali-aK  OHEPKACINTIK  KOCIMOPBIHIAPABIH, | JJICMEHTHI, a TaKxKe onpexnessth | @S to determine the optimal operating modes of
KajgamapAblH ~ JKOHE  KOJIK  JKYHeNepiHiH | ONTHMalbHble peKHMbI paboTel  cucrem | power supply systems of industrial enterprises,
AJIEKTPMEH KaOMABIKTAy KYHEJIEPIHIH OJIap/Ibl | SIEKTPOCHAOKCHHMS npoMbIIUIeHHBIX | Cities and transport systems both in the process of
o3ipyiey KOHE Kypy MpoIeciHae e, oNlapjbl | NpeAnpusThii, ropoioB u TpaHcnoptHbx | their development and creation, and in the process

naijanany TMPOIECIHIE JI€¢ OHTAMIBI JKYMBIC
pPEXKUMIIEPIH aHBIKTayFa KaOlleTTi;

- DJEKTPMEH  KaOJbIKTay  >KYHenepiHiH
napaMeTpJiepiH aHbIKTayFa JTaibIHABIK;
- DJHeprusiMeH >KaOAbIKTay OOBEKTUIEPIHIH

KYMBIC peXKHMMJIEPIH ecenrtey KabiieTi.

CHCTEM Kak B IpoIlecce WX pa3pabOTKH |
CO3/IaHUS, TaK B MIPOIIECCE UX IKCILTyaTalllH;

-'OTOBHOCTb OIpECaACIIATD napamMeTphbl
CUCTEM BHCKTpOCHa6)KeHI/I$I;
- CIIOCOOHOCTH pacCUUThIBATH PEKUMBI

paboThl 00BEKTOB YHEPTOCHAOKEHUSI.

of their operation; -readiness to determine the
parameters of power supply systems; - the ability
to calculate the modes of operation of power
supply facilities.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNEeKTPOTEXHUKACBIHBIH TEOPHSUIBIK Herizaepi I/

TeOpeTI/IquKI/Ie OCHOBEBEI 3JICKTPOTCXHUKHA I

Theoretical Foundations of Electrical Engineering
|

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

DNEeKTp PHEPTHUSCHIH TYTHIHYIIBLIAPIBIH AJIEKTP
apyanibUIbIFbL. DIEKTp SHEPTUSICHIH
TYTBIHYIIBIIAP. OJEKTP IKYKTEMEIepi JKOHE
onmapibl  ecenTey. OJEKTPMEH KaOJbIKTay
CXeMaJlapblH TaH#ay. Herisri TeMeHIeTKiMI
KOHE TapaTyllbl KOCAJIKbl CTaHUUSIIAPABIH

DIJIEKTPUYECKOE  XO3AMCTBO
ANEKTPOIHEPIHH.
JJEKTPUYECKON  DHEPTUU.
Harpy3kli H© HUX pacuer.

AIIEKTPOCHAOKEHUS.

norpedureneit
[ToTpebutenu
DIIEKTPUYECKUE
Beibop cxem
Cxemsbl u

KOHCTPYKTHBHOC HCIIOJTHCHHUEC TJIaBHBIX

Electricity facilities of electricity consumers.
Electricity consumers. Electrical loads and their
calculation. The choice of power supply schemes.
Schemes and design of the main step-down and
distribution substations. Transport (sewerage) of
electrical energy. Selection of wire and cable
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cxemajapbl
ONeKTp DHEPIrUsCHIH

MEH KYPBUIBIMIBIK OPBIHJAIYBI.
tTaceiMaay  (Kopis).
KaGenbnep coIMaapel MeH  ChIMIApbIHBIH
KUMajlapplH ~ TaHaay. KpIcKa  TYWBIKTaTy
TOKTapblH ecentey. KypbuiFbiap MeH Tipi
KYPBUIFBUIAPABI TaHAAY. DJIEKTP Kayilci3airiHin
KOpPFaHbIC oficTepi. DJIEKTp SHEPTUSCHIHBIH
camacebl.

MOHU3UTENIBHBIX U paclpeiesuTeIbHbIX
noacraHuuii.  Tpancnopr — (kKaHanu3aius)
AJIEKTPUYECKON dHepruu. BwiOop ceudeHuit
MPOBOJIOB U KW KaOenel. Pacuer TOKOB
KOPOTKOIO 3aMbIKaHusi. BeiOop ammapatoB u
TOKOBEAYIIHUX YCTPOMCTB. 3alIUTHBIE METOJIbI
AEKTPOOE30MaCHOCTH. KauecTBo
AJIEKTPOIHEPIUH.

conductors. Calculation of short-circuit currents.
The choice of apparatus and current-carrying
devices. Protective methods of electrical safety.
Power quality.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

DNeKTpICHAIPY KyHenepiH xobanay/
DNEKTp JKaPBIKTAHIBIPY /

[IpoexTHpoBaHHE CHCTEM AIIEKTpH(PHUKALINN
DnexkTpoocBeleHue/

Designing systems of electrification
Electric lightning /

DneKkTpMeH KaOIIbIKTAY XKy#enepin | ABTOMaTH3alUs CUCTEM 3JIeKTpocHabkeHus | Automation of power supply systems
aBTOMATTAHBIPY
bazoaprama rcemexuici / Pykoeooumens npozpammel/ Programme manager
Hypmyxamenosa T.K. ‘ Cana B.IO. ‘
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Kannot snepzusn / Oowian snepzemuxa / General energy

OKy makcamuwt / Yueonan yenv/ Purpose

OHeprust Ke3zaepi, oapbl KbUTY, MEXaHUKAIBIK
’KOHE JIEKTP PHEPrHsIChIHA alfHAJABIPY dJicTepi
TypaJibl OLTIMII KAJIBIITACTHIPY.

dopmupoBaHue 3HAHUKW 00 HMCTOYHHKAX
SHEPropecypcoB, MeToaax ux
npeoOpa3oBaHus B TEIUIOBYIO,

MCXAHHUYCCKYIO U DJICKTPUUCCKYIO ODOHCPI'UIO.

Formation of knowledge about energy sources,
methods of their transformation into thermal,
mechanical and electrical energy.

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
- JgaspiplKk  OeliHi  OoWbIHIIA  KOCIOW

MIHISTTEpAl WISy YIIH JKaIIbl TEXHUKAIBIK
Olmimai maiimananyra KabinerTTi;

- DHEPrus peCypCTaphIHBIH KO31epi, OJIapabl
KBLTY, MEXaHUKAIIBIK YKOHE JJICKTP dHEPTUSChIHA
TYPACHAIPY SIicTepi Typamibl Oa3anblK OlTiMl
MEHTepei;

- JKBUIy aliMacy amnmapaTTapblHbIH KapamaibiM
eCemTeyJIepiH IKYPrizy JKOHE JHEPreTUKAIIBIK
KOHIBIPFBLIAPIBIH HaKTBI UKIACPIHIH
TEPMOJAMHAMUKAIIBIK TUIMILUTITIH Oaranaiiapl.

IMocae ycmemHoro
o0yyarommecsi OyayT
- HUCIIONIb30BAaTh OOLICTEXHUYECKHE 3HAHUS
IUIL pemieHus] MpoQecCHOHANBHBIX 3a/1a4 T10
pOUITIO TOITOTOBKH;

- BimageTh  0a30BBIMH  3HAHUAMH 00
MCTOYHHUKAX HHEPropecypcoB, MeETOJaX WX
npeoOpa3oBaHuUs B TETUIOBYIO,
MEXaHUYECKYIO U DIIEKTPHUECKYIO SHEPTHIO;
- TpPOU3BOAUTH  TPOCTEHIINE  PACUETHI
TEINIOOOMEHHBIX ~ anmapaToB H  OILEHKY
TEPMOJIMHAMUYECKON 3¢ (EKTUBHOCTH
JCHCTBUTENFHBIX [UKJIOB YHEPreTUYECKUX
YCTaHOBOK.

3aBeplIeHHs] Kypca

After successful
students will be
- are able to use general technical knowledge to
solve professional problems in the profile of
training;

- possess basic knowledge of energy sources,
methods of converting them into thermal,
mechanical and electrical energy;

- to make the simplest calculations of heat
exchangers and assess the thermodynamic
efficiency of the actual cycles of power plants.

completion of the course,

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

DNeKTPOTEXHUKAHbIH TEOPHSUIBIK HET13/1ep1
MamaH/IBbIK TIEH JIeKTPOTEXHUKaFa Kipicme

Teopernyeckne OCHOBBI JIEKTPOTEXHUKHU
Bsenenue B CIIELUATILHOCTh 51
JJEKTPOTEXHUKY

Theoretical foundations of electrical engineering
Introduction to  Specialty and Electrical
engineering

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

Kepain dHEpreTUKAIBIK pECypcTapbl KoHE
onapasl naiiiaiany. TexHuKanbIK
TepMoaMHAMUKa Herizaepl. JKeuty —ammacy
Heri3zaepi. Koty KO3FAJITKBILITAPbIHBIH
teopusuiblk ~ nmkigepi. JKOC  KazaHabIK

DHepreTuyeckue pecypchl 3emiid M HUX

ucnonb3oBaHue.  OCHOBBI ~ TEXHHYECKOU
TepMoAMHaMUKU.  OCHOBBI  TeIIOOOMEHa.
Teopernueckune LUKJIBI TEIUIOBBIX

neurateneii. KorenpHbie ycranoBku TOC.

Energy resources of the Earth and their use.
Fundamentals of technical thermodynamics. Basics
of heat transfer. Theoretical cycles of heat engines.
Boiler plants of TPP. Steam and gas turbines for
thermal power plants. Types of TPPs. Thermal
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KoHnbIpFbutapel.  JKOC Oy  xoHe  ra3
typounamapel. XKOC typnepi. Kazipri XK3C

[TapoBeie u razoBbie TypOuHbl TOC. TuIbl
TOC. Tennosble cxeMbl coBpeMeHHBIX TOC u

diagrams of modern thermal power plants and
nuclear power plants. Hydroelectric stations. The

xone ADC xbuty cxemanapbl. ['mapoanektp | ADC. I'uaposnekTpuyeckue crannuu. | use of non-traditional energy resources.
cranmmsiiapel.  Jloctypnmi  emec  sHeprus | Mcmons3oBaHue HETPaIMIIHOHHBIX
pecypcTapbiH Haiaaany. HEPropecypcoB.
Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites
DJEKTPOHUKA  KOHE  MHKPOIPOIECCOPIBIK | /DICKTPOHHUKA u mukponporeccopnas | Electronics and microprocessor technology
TeXxHUKa / TEXHHUKA
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Hypmyxamenosa T.K. \ Cana B.1O. \
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nekmp mexHo102uANbIK KOHOvIp2ulaap/ Inekmpomexnonouueckue ycmanosku/ Electrotechnological installation

Oky maxcamul / Yueonan yenv/ Purpose

ANEKTPOTEXHOJIOTUS ~ MPOIECTepiHAEe  AJEKTp | popMHUpOBAHME CUCTEMbl 3HAHMM O HAY4HO-

SHEPTHUSACHIH naiiananyisIH FBUIBIMH- | TEXHUYECKAX  OCHOBAaX  HCIOJb30BAaHUS

TEXHUKAJIBIK HETI3/Iepl TypaJibl OUTIM JKYHECIH | DJIEKTPOIHEPTHH B rporieccax

KaJIBIITACTHIPY, DIEKTPOTEXHOJIIOTUSUIIBIK | AJIEKTPOTEXHOJIOTHH, OCBOCHHE

KOHJIBIPFBUIAD MEH KYPBUIFBLIAPbl €CENTEeY/I1H | COBPEMEHHBIX MHXKEHEPHBIX METO/IOB pacueTa

Ka3ipri 3aMaHfbl HHKEHEPIIIK 9IICTEPiH Urepy. NEKTPOTEXHOJIIOTUYECKUX  YCTAHOBOK U
YCTPOMCTB.

the formation of a system of knowledge about the
scientific and technical foundations of the use of
electricity in the processes of electrical technology,
the development of modern engineering methods
for calculating electrical installations and devices.

Oxvimy naomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypcrbl CITTI asiIKTaraHHAH keifin | [Tociie ycmemHoro 3aBepHieHHsI Kypca

olmiMaymbLIap o0yyarommecsi OyayT

- QJIEKTP TE€XHUKAJIbIK KOHBIPFbLIAP/BI €CENTey | - 3HaTh METOAUKY pacuera

ONiCTEMECiH, KOHIBIPFBUIAPIBIH KYPBUTBIMBI MEH | AJIEKTPOTEXHUYECKUX YCTaHOBOK,

OpeKeT eTy NPUHIMUMIH Oineni KOHCTPYKLHUIO W TPUHIUI  JEHCTBUSA

- AIIEKTPOTEXHUKAIBIK KOHJIBIPFBUIAP/IBI | YCTaHOBOK

xKobaay, MOHTaX1ay JKoHE XKOHICHI1. - MIPOEKTUPOBATb, MOHTHUPOBATh U
MPOU3BO/IUTH PEMOHT JJIEKTPOTEXHUYECKHX
YCTaHOBOK.

After successful completion of the course,
students will be

- know the method of -calculating electrical
installations, the design and principle of operation
of installations ;

- to design, install and repair electrical
installations.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Kypcmuiny kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Keneprinik snekrpnemrepi. WHAYKIUMOHABIK | DIEKTpUYECKMEe  ME€YM  COMPOTHUBIICHHUS.
KbI3Y/IbIH (hU3UKa-XUMHUSITBIK Heriznepi. | DU3UKO-TEXHUUYECKHE OCHOBEI
JIMPNEKTpNiK  KbI3YAbIH — (PU3MKa-XUMUAJBIK | MHAYKIIMOHHOTO  HarpeBa.  Dusnueckue
Herizgepi. TyMicTIK JoHEKepieyldl OpHaTy. | OCHOBBI JUAJIEKTPUIECKOTO Harpesa.
JloFaslbIK  KbI3yABl OpHATy. OJEKTPAOFAIBIK | Y CTAHOBKM KOHTAKTHOM CBapKU. Y CTaHOBKHU
OaraHaHBIH HeT13T1 3aHABUIBIKTApHL. | JYTOBOTO Harpesa. OcHOBHBIE
DNEKTPIOFaIBIK Hemrep. BakyyMJIbIK | 3aKOHOMEPHOCTH 3JIEKTPOAYTOBOTO CTOJIOA.
MemTepaiy nananany 00JIBICHI KOHE | DIIEKTPOIYyTrOBbIE eyH. Ob6nactu
KYPBUIBICBL.  DJEKTPOHIBI-COYJIENIK  KbI3YIbl. | IPUMEHEHUsI M  YCTPOMCTBO BaKyyMHBIX
OnTUKanblK  KBAHTTBIK.  OJEKTPOXMMMSUIBIK | JYTOBBIX Me4el. YCTaHOBKHU 3JIEKTPOHHO-
ITPOLIECTED. Jy4yeBoro HarpeBa. ONTHYECKHME KBaHTOBBIE

Electric resistance furnaces. Physical and technical
foundations of induction heating. Physical
foundations of dielectric heating. Contact welding
installations. Arc heating installations. The basic
laws of the electric arc column. Electric arc
furnaces. Fields of application and construction of
vacuum arc furnaces. Installations of electron beam
heating. Optical quantum generators.
Electrochemical processes.
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‘ T'CHEPATOPHI. BHCKTpOXI/IMI/I‘IeCKI/IC IIPONCCChI. ‘

Ilocmpexsusummepi / [locmpexsuszumal/ Postrequisites

DJIEKTPOHUKA
TEXHUKA

KOHE  MHUKPOIPOIIECCOPIBIK | DICKTPOHHKA u mukponporeccopnas | Electronics and microprocessor technology

TCXHHUKA

bazoaprama scemexuiici / Pykoeooumens npozpammel/ Programme manager

OpsimMbaeBa @.A.

‘ No6parumona C.B. ‘
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Anekmpiiik rncone I1eKmpoHObIK Kypoliazwlaap / Inekmpuueckue u ynekmponunwvie annapamol Electrical and electronic devices

OKy makcamuwt / Yueonan yenwv/ Purpose

DNEeKTp KOHE DJIIEKTPOHJIBIK allapaTTapably
TEOPHMSUIBIK HETI3Nepi, OJapIblH KYPBUIBIMEI,
naiiianany canamapbl, CHUNATTaManapbl MEH
napameTpIiepi, nmaianany mapTTapbl OOHbIHIIIA
OUTIM/TI KaJIBIIITACTRIPY.

@opMUPOBAHHE 3HAHUU [0 TEOPETUYECKUM
OCHOBAaM JJIEKTPUYECKUX U DIIEKTPOHHBIX
anmapaToB, HMX  YCTpPOMCTBY, o00jacTsIMm
WCIIOJIb30BaHUS, XapaKTEPUCTHUKAM u
rapameTpam, yCIOBUSAM JKCILTyaTaluu.

Formation of knowledge on the theoretical
foundations of electrical and electronic devices,
their structure, areas of use, characteristics and
parameters, operating conditions.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcrsi COTTI Keilin
OimiMmasnymbLIap:

- 3aMaHayM TEXHOJIOTHSUIBIK IpOLIECTEp MEH
ANEKTP TEXHHUKAIBIK >KaOJIbIKTa KOJIaHBUIATHIH
AJIEKTPIIIK KOHE DJIEKTPOHIBIK amIapaTTapbl

naiananyasl TaHIay KOHE TaIanIbl;

assKTaraHHaH

- Heri3ri KaONBIKTapIblH, eKIHII PEeTTIK
Ti30eKTepJiH, KOpFay JKOHE  aBTOMAaTHKa
KYPBUIFBUTAPBIHBIH cXeMaJapbl MeH
AJIEMEHTTEPIH Taljaiiabl, >koOamaiapl KoHe
ecenTen/l

AJIEKTP SHEPreTHKAIBbIK OOBEKTiep, opTypIi
MaKCaTTaFrbl JIEKTP SHEPTEeTUKAIBIK
KOH/IBIPFbUIAP IbIH KYMBIC pexXKuMAEpiH
peTTeni.

IMocse ycmemHoro

o0yuarmuecs Oyayr:
- BbIOMpaTh U aHAJIU3UPOBATH UCIIOIb30BAHUE
ANEKTPUYECKUX U DJIEKTPOHHBIX ammnaparos,

3aBeplIeHUs Kypca

MPUMEHSEMBIX B COBPEMEHHBIX
TEXHOJIOTUYECKUX npoiieccax U
ANEKTPOTEXHUYECKOM 000pYL0BaHUN;

- aHaJIM3UpOBaTh,  IPOEKTUPOBATb U

PacCYUTHIBATH CXEMbI U 3JIEMEHTHI OCHOBHOTO
o0opynoBaHus, BTOPUYHBIX Heneu,
YCTPOWCTB 3alIUThl U aBTOMATHUKHU
ANEKTPOIHEPTETUYECKUX OOBEKTOB, PEKHUMOB
paboTHl BJIEKTPOIHEPTETHUECKUX YCTAHOBOK
Pa3IMYHOTO HA3HAYEHUS.

After successful
students will be:
- select and analyze the use of electrical and
electronic devices used in modern technological
processes and electrical equipment;

- analyze, design and calculate circuits and
elements of the main equipment, secondary
circuits, protection and automation devices electric
power facilities, operating modes of power plants
for various purposes.

completion of the course,

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

DJIEKTp YHEPTETUKATAFbl MATEMaTUKAJIBIK
ecernTeysep KoHe KOMIBIOTEPIIK Mojenaey/

MaremMaTudecKkue 3aaa4i 1 KOMIIBIOTEPHOC
MOJCIIMPOBAHUC B BJICKTpOBHCpFCTI/IKC/

Mathematical and computer modeling tasks in the
electricity

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

DNeKkTp amnmapartapbl TEOPHUSCHIHBIH HETi3Ti

OCHOBHBIC MOHATHSA U OMNpCACIICHHUA TCOPHUU

Basic concepts and definitions of the theory of

YFBIMAApPl  MEH  aHbIKTaMaylapbl.  JJEKTp | MEeKTpUYecKuX ammapaToB. DHeprerudeckue | electrical devices. Energy processes taking place in
ammapaTTapblHIa  OONAaThIH  JHEPreTHKAIBIK | MpOoLecChl, mpoTekatonme B anektpudeckux | electrical devices. Electrical contacts. Electric arc.
nporectep. DieKkTp OalgaHbICTapbl. JJIEKTp | ammaparax. Dnekrpuueckue KOHTakThHL. | Electromagnetic mechanisms of electrical devices.
JIOFACHI. DneKTp anmapaTTapblHbIH | DnekTpuyeckas nyra. Onektpomarauteble | High voltage electrical devices Low voltage
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ANEKTPOMArHUTTIK ~ MexaHusmuaepi. Korapsl
KEpHEeYJIl IeKTp ammaparrapbl. TeMeH KepHeyii
ANeKTp ammapartapbl. Pene.  DNeKTpOHABIK
anmaparrtap Typajbl JKalIbl MamiMeTTep. TeMeH
KEepHEYJl D3JEKTPOHIbl KypbUIFbUIap. JKorapbl

KepHeyIi 3JIEKTPOHIBI KYpBUIFBLIAP.
DIIEKTPOHIBIK anmnaparTap/bl Oackapy
Kyhenepi.

MEXaHU3Mbl  JJIEKTPUYECKUX  allapaToB.
DnexTpuyecKue anmnaparsl BBICOKOTO
HanpsHKeHUs. DJIEKTPUIECKUe anmaparsl
HU3KOro  HampsbkeHus.  Peme.  OO6mue
cBelleHUs: 00  9JIEKTPOHHBIX — amnmnaparax.

SHGKTpOHHBIe arraparhl HHU3KOTO
HAaIps>KCHUA. BHCKT];)OHHI)IC alrapaThbl
BBICOKOI'O HAITPsSoKCHUA. Cucremsnl

YIIPpaBJICHHUS 3JICKTPOHHBIMU allliapaTaMH.

electrical devices Relay. General information about
electronic devices. Low voltage electronic devices.
High voltage electronic devices. Control systems
for electronic devices.

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

BHGKTpOHI/IKa JKOHC MHUKPOITPOICCCOPJIIBIK
TCXHUKaA

DNEeKTPOHUKA u MUKPOIIPOLIECCOpHAst
TEXHUKA

Electronics and microprocessor technology

bazoaprama rcemexuici / Pykoeooumens npozpammel/ Programme manager

OpbimbaeBa @.A.

Yymayenxko C.B.

Inekmpmexnuxanvlk mamepuaimany/ Inekmpomexuuueckoe mamepuanosedenue/ Electrical Materials

OKy maxcamul / Yueonan yenv/ Purpose

DNEeKTPKOHIBIPFBUIBIK MaTepHaliapaarsl
MarHurTIK, ANEKTPIIK JKOHE KBLITY,
MEXaHUKaIbIK KyObUIBICTAp Typasbl Oiaimi
KaJIBIITACTHIPY, OCHI KYOBLIBICTapIBI

CUMATTAWTHIH  IIaMalapibl, OCHl  IIaMaiap
OaFbIHATHIH 3aHIap/bl, TAOUFATTHI FEUTBIMHU TaHY
o/liCTepiH KANBINTACTHIPY.

@opMHUpOBaHHUE 3HAHUKA O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKMX M MArHUTHBIX
SBJICHUAX B MaTepHallax dJIEKTPOYCTaHOBOK;
BEJINYMHAX, XapaKTEPU3YIOIINUX JTHU SIBJICHNUS,
3aKOHaX, KOTOPBIM OHHU  IIOJYUHSIOTCH,
METOAaX Hay4HOTO MO3HAHUS IPUPOLBL.

Formation of knowledge about mechanical,
thermal, electrical and magnetic phenomena in the
materials of electrical installations; values
characterizing these phenomena; the laws to which
they obey; methods of scientific knowledge of
nature.

Okbimy

Hamuoiceci / Pesynemamot o6yuenus / Learning outcomes

Kypcrsi coTTi asiIKTaraHHaH KeHiH
OimiManymbLIap

- BJIEKTP KOHJBIPFbUIAPhl MaTepHaIAapbIHAAFbl
MEXaHUKAIBIK, JKBUTY, DJIEKTP *OHE MarHHUTTIK
KyObuIbICTApbl Oineni; OChl KYOBUIBICTAP]IBI
CHUITATTANTHIH NIaMayap JKOHE ojlap OarbIHATHIH

ITocse ycnemHoro 3aBepuieHust Kypca
oO0yuyaromuecsi OyayT

- 3HaTh MEXaHUYECKUE,  TEeIUIOBBIE,
OJICKTPUYCCKUE W MArduTHBLIC SABJICHUSA B
MaTepuagax 3JeKTPOYCTAHOBOK; BEIMYMHBI,

XapaKTEPU3YIOIKNE OSTH SIBJICHUS; 3aKOHBI,

After successful completion of the course,
students will be

- know the mechanical, thermal, electrical and
magnetic phenomena in the materials of electrical
installations; quantities characterizing these
phenomena; the laws to which they obey; methods
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3aHIapAbl TaOMFATTHl FBUIBIMH TaHY OJICTEPiH | KOTOPHIM  OHM  HMOMYHHSIOTCS;  METOJBI
TaHUbI, HAaY4YHOT'O IMO3HAHUA IIPUPOIbI;

- DJNEeKTp  TEXHHKAJBIK  MaTepHajlapMEH | - OINUChIBATh W OOBSACHATH PE3YJIbTaThI
OakpLIayIap MEH AKCIIEPUMEHTTEPAIH | HAOIIOACHHMIA u SKCIIEPUMEHTOB c

HOTHIKEJICPIH CUITATTAMIbI )KOHE TYCIHIIpei;

- ejley KypajlJapblH NaiijanaHaabl; OJIEKTP
eTy

TEXHUKAJIBIK  KYPBUIFBUIAP.IBIH
NPUHIUNTEPIH TYCIHIIPEi.

opeKeT

JIEKTPOTEXHUYECKUMHU MaTepUaIaMu;
- WCIIOJIBb30BaTh HW3MEPHUTENbHbIE MPUOOPEI,

IIPUMEHATH  IOJYYEHHBIE  3HAHUA  JJIA
0OBSICHEHUS IIPUHIUIIOB JNEUCTBUSA
JIEKTPOTEXHUYECKUX YCTPOWCTB; JUIS

PEIICHUA TCXHUYCCKUX 3a4a4.

of scientific knowledge of nature; - describe and
explain the results of observations and experiments
with electrical materials; - use measuring
instruments; apply the knowledge gained to explain
the principles of operation of electrical devices; for
solving technical problems.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

DNEeKTPOTEXHUKACBIHBIH TEOPUSIIBIK HETi37epi
LI/

Teopernyeckne 0CHOBBI 2IeKTPOTEXHUKHU 11

Theoretical Foundations of Electrical Engineering
ILII

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Kipicne. DaeKTpTEeXHHUKANBIK MaTepHAIIAPIbIH
KJIaCCU(UKANUACHL. JIMAJICKTPUK MaTepHuaaap

KOHE oJIapAaFsl HOJISIPU3ALUS;
DNEeKTPOTKI3TIIUTIK JKOHE JIUAJIEKTPUKTEpJEri
IWIBIFBIHAAP.  JIMANEKTPUKTEpIiH  OWBLIYHI.

MarnuTTik MaTepuaniap.

OcHoBHBIE NOHATHS. DU3HUECKHE IMponueCChl

B AUDJICKTPHUICCKUX MaTcpuaiax.
9J'IeKTp0H3OJ'I$H_[I/IOHHBIC MaTCpHUaJIbl.
HpOBOI[HI/IKOBI)IG MaTcepurabl.
HOJ'IyTIpOBOI[HI/IKOBBIC MaTCpHUaJibl.

MarHuTHbIE MaTE€pUAIbI.

Basic concepts. Physical processes in dielectric
materials.  Electrical insulating  materials.
Conducting materials. Semiconductor materials.
Magnetic materials.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

BHCKTP CTaHIOUAJIapbl MEH KOCAJIKbI CTaHIUAIAp
BJ'ICKTp KOHABIPTbUIAPAbI MOHTAXAy

DNEeKTPUYECKUE CTAHIIMK U MOJCTaHIUH /
MOHTaX 3JIEKTPOYCTaHOBOK

Power stations and substations
Installation of electrical

bazoapnama scemexuici / Pykosooumenv npozpammst/ Programme manager

Ibragimova S.V.

| M6parnmosa C.B.

| Ioragimova S.V.
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Dnekmp rHcane KYpolibIMObIK Mamepuaimany / Jnekmpomexnuyeckoe u Koncmpykyuonnoe mamepuanoeeoenue / Electrical and Structural

Materials Science

Oky maxcamul / Yueonan yenv/ Purpose

Marepuanagap MEH TEXHOJOTHSIIAPIbl OHTANIIbI
TaHAayIbl OHAIPY >KOHE OpTYpPJi MaKcaTTaFrbl
OyibIMIapabl KaTaWTy YIIH JaFgsuiap MeH
JaFabUIap bl KAJIBIITACTHIPY.

dopMupoBaHHE YMEHUH M HABBIKOB JUIS

IIpOU3BOJACTBA OIITUMAJIBHOT'O BbI60pa
MaTEepPUAIIOB U TEXHOJOTHI M3TOTOBJICHHUS U
YIPOYHSOIICH 00paboTKu U3 ICIHIA

PA3JIMIHOIO Ha3HAYCHM.

Formation of skills and abilities for the production
of an optimal choice of materials and
manufacturing  technologies and  hardening
processing of products for various purposes.

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypcrbl CoTTI asgIKTaFaHHAH KeHiH
olmiMaymbLIap

- METaJUT KOPBITIAJIAPBIHBIH XUMHUSUIIBIK KYPaMBbI
MEH KYpPBUIBIMBIH ©3TepTy apKbUIBI OJIAPIbIH
MEXaHHMKAJBIK  KAaCHETTepiHE ocep  eTYHIH
3aHIBUIBIKTAPhl MEH MPAKTHKAIBIK TICUIIEPiH

oury;

-- Koc10u KbI3METTE MOJINMEPITIK
MaTepUaIAapaAbIH KYPBUIBIMBI MEH
KACHETTEPIHIH  ©31HE TOH  EpeKIIENIKTEPIiH
naii1ajiany;

- MaTepuajFa KOWBLIATHIH TajamnTapibl Talaay
KOHE OPTYPIl KYMBIC KaFJalapbIHAa >KYMBIC
ICTEUTIH JIEKTP MallHa xKacay
OyHBbIMIapBIHBIH MaTEPHUAIBIH TaHAAY KaOiJeTi.

IMocae ycmemHoro
o0yyarommecsi OyayT
- 3HaTh 3aKOHOMEPHOCTH M TPaKTHYECKHE
CIOCOOBl  BO3JICHCTBHS HAa MEXaHHYECKHE
CBOMCTBA METAIMYECKUX CIUIABOB ITyTEM
HU3MCHCHHUA HX XHMHUYCCKOI'O COCTaBa H

3aBeplIeHHs] Kypca

CTPYKTYpHI,
- WCTOJB30BaTh XapaKTEpHBIE OCOOECHHOCTH
CTPOEHUS U CBOWCTB MOJIMMEPHBIX
MaTepuasoB B npodeccuoHanbHOM
NesITebHOCTH;

- o0mamaTh  HaBbBIKAMU 10  aHAJIMU3Y
TpeOOBaHUII K MaTrepualy MU CHOCOOHOCTH
BBIOOpA Marepuaia 1563 (112171

QJICKTPOMAIIMHOCTPOCHUA, pa6OTaIOIJ_II/IX B
PA3JIMYHBIX YCIIOBHUAX SKCILTyaTalluu.

After successful
students will be

- know the patterns and practical ways of
influencing the mechanical properties of metal
alloys by changing their chemical composition and
structure

- to use the characteristic features of the structure
and properties of polymeric materials in
professional activities;

- have the skills to analyze the requirements for the
material and the ability to select the material for
electrical engineering products operating in various
operating conditions.

completion of the course,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNeKTPOTEXHUKACBHIHBIH TEOPHSUIBIK HeTi3/epi
LI/

Teopernueckne 0CHOBBI 2NeKTPOTEXHUKU 11

Theoretical Foundations of Electrical Engineering
1T

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

Mertain KopbITHagapbiHbIH KYPbUIBIMBI MEH
Kacuertepi. [Inactukansix gedopmans xoHe
KaliTa KpUCTAJAAHy Ke31HJIerl MeTalAapAblH

CrpoeHne U  CBOWCTBA  METANIMYECKUX
cru1aBoB. VI3MeHEHHE CTPYKTYpbl M CBOMCTB

METAJUIOB NP IUIACTUYECKON edopManuu u

The structure and properties of metal alloys.
Changes in the structure and properties of metals
during plastic deformation and recrystallization.
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KYPBUIBIMBI MEH KaCUETTEPIHIH ©3repyi.
BonatTel TepMusIIBIK oHiey. Jleripneymri
AJIEMEHTTEP/IIH BoNaTThiH KacueTTepine )KoHe
¢azanbIkK KaiiTa Kypy mporecTepine acepi.
DNEKTPOTEXHUKAJIBIK KOHE KOHCTPYKIUSIIBIK
Matepuanaap. KoMno3unusuisk MmaTepuanaap.
MarmnHa GesIIeKTepiH HbIFAUTy MaTepHaaaphl
MEH 9/IiCTePIiH YThIMJIbI TAHJAY HETi3/epi.

pexpucTaun3anuu. TepMuueckoil 00padoTku
CTaJIM. JIUSHUE JICTUPYIOMIMX 3JIEMEHTOB Ha
CBOMCTBa CTallu W Ha mporecchl (ha30BbIX
MpeBpaIeHU. JEKTPOTEXHUUECKHIE u
KOHCTPYKLIMOHHBIE MaTepUaIbl.
Kommno3ummonnsie MaTepHuabl. CHOBBI
paloHaIbHOrO  BbIOOpa  MaTepuaioB U
METOJI0OB YIIPOUHEHHUS JIeTaJIeH MaIINHIO

Heat treatment of steel. The influence of alloying
elements on the properties of steel and on the
processes of phase transformations. Electrical and
structural  materials.  Composite  materials.
Fundamentals of the rational choice of materials
and methods of strengthening machine parts.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

DNeKTp cTaHUUsIapbl MEH KOCAJIKbI CTAHLIMSIIAP
DJEeKTp KOHIABIPFBUTAPABI MOHTAKAAY

DNEKTPUYECKHUE CTAHITMH U TTOICTAHITUH /
MOHTaX 3JIEKTPOYCTAHOBOK

Power stations and substations
Installation of electrical

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunsl/ Course features

[ToH aFpUIIIBIH TUTIHETT KONTLII TONTapFa
apHaJIFaH.

JucuuninHa npeJHa3HaYeHa TS

TMMOJIMAZBIYHBIX I'PYIIT HA AHTIINIHCKOM SI3BIKE.

The discipline is designed for multilingual groups

in English.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ibragimova S.V.

‘ N6parumona C.B.

| Ibragimova S.V.
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2 3 KYPpC CTy)IeHTTepiHe apHaJraH JIEKTHUBTIK IHIEP / DJIeKTUBHBIE AUCHUIIIIMHBI JIsI CTYACHTOB 3 Kypca

DNeKmpoHUKa HcoHe MUKPORPOUEccopivblK mexHuKa /nekmponuka u mukponpoyeccopuasa mexuuka / Electronics and microprocessor

technology

Oky maxcamul / Yueonan yenv/ Purpose

Op Typal (QYHKIHMOHAIIB  KYpPHAETIIKTET1
ANEKTPOHABI  KYPBUIFBUIAPABI  KYpPy  JKOHE
KOJITaHY NPUHIUITEPIH KaJIBIITACTHIPY,

KapThUIA OTKI3TII KYPBUIFBUIAP, MHTErPAIIIbI
cXemajap KOHE €H KeIl TapajfaH 3JEeKTPOHJIBI
AIIEMEHTTEP/IIH CHUIaTTaMallapbl Typasibl HeTi3ri
aKmaparThl HTepy.

@opMUPOBAHWE NPUHLUIOB TOCTPOCHUSA W
NIPUMEHEHHUS DJIEKTPOHHBIX YCTPOMCTB
pa3nuM4HON  (PYHKIHMOHAIBHON  CIOXHOCTH,
OCBOCHHE OCHOBHBIX CBeJCHUI o
MOJIYIIPOBOJIHUKOBBIM ~ MpUOOpaM,  UHTe-
FpaJII)HblM MI/IKpOCXGMaM nu XapaKTepI/ICTI/IKaM
HauboJiee PacIpOCTPAaHEHHBIX AJICKTPOHHBIX
3JIEMCHTOB.

Formation of principles for the construction and
use of electronic devices of varying functional
complexity, mastering basic information on
semiconductor devices, integrated circuits and
characteristics of the most common electronic
elements.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap
- QNIEKTPOHMABIK  KYPBUIFBUIAPABI  KYpPY
OPUHIUNOTEPIH  JKOHE  OJapAblH  JKYMBIC

pexXuMIepiH OLty;

- KYWEHTKIIITEePAiH, TYpACHIIPrilITep/iH KoHe
MUKPOIPOIECCOPIIBIK KYPBUTBIMAAPIBIH 9PTYPIIi
Ti30€KTEepiH KYpPBIHBI3.

IMocse ycmemHoro
o0yyarommecsi OyayT
- 3HAaTb NPUHIOUIIBI ITIOCTPOCHHA SJICKTPOHHBIX
YCTPOMCTB U PEXHUMBI UX pabOTHI;

- CTPOUTH PA3JIMYHBIC CXCMbI YCHHHTGHCﬁ,
peoOpa3oBaTeIbHbIX YCTPOMCTB u
MHUKPONPOILIECCOPHBIX CTPYKTYP.

3aBeplIeHUs] Kypca

After successful
students will be
-Know the principles of building electronic devices
and modes of their operation;

- to build various circuits of amplifiers, converting
devices and microprocessor structures.

completion of the course,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DnexkTpMeH xalJbIKTay Herizaepi/
DJEKTP TEXHOJIOTHUSIIBIK KOHIBIPFBLIAP

OCHOBBI AJIEKTPOCHAOKEHUS
DIEKTPOTEXHOJIOTUIECKHE YCTAHOBKH

Fundamentals of power supply
Electrotechnological installation

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

Kapremait  etkisrimn  auonrap. JKapreiiaii
OTKI3TINI JUOATAPABIH CHUIIaTTaMajlapbl KOHE
napameTpIepi. Kaptsinaii OTKI3riII
TMOATAPIBIH TYpJIepi. bunonspist
TpaH3HuCTOpIIAP. OpicTik  TpaH3UCTOpIAp.
Tupuctopmap. ONTOdIEKTPOHIBI  Kypajjaap.

[TonynpoBOAHUKOBBIE JUOJIBI.
XapakTepuCTUKHU " rapameTpsl
MIOJIYIIPOBOTHUKOBBIX JUOJI0B.
PasnoBugHOCTH ITOJIYITPOBOTHUKOBBIX
JUOJIOB. bunomnspusie TPaH3UCTOPBHI.
[Toneseie TPaH3HUCTOPBI. Tupucropsl.

Semiconductor  diodes.  Characteristics  and
parameters of semiconductor diodes. Varieties of
semiconductor diodes. Bipolar transistors. Field
effect transistors. Thyristors. Optoelectronic
devices. Integrated microcircuits. Digital integrated
circuits. Analog integrated circuits. Amplifiers.
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WuTerpansl MHUKpOCXeMaap. (OF:1:91131 3
HHTETPAIIB  MHKpOCXeMamap. AHaNorTHI
UHTErpaiThl MHKpocxemanap. KymenTtkimrep.
Oneparmona bt HBIFaUTKbIILI (OH).
NMmnynecTik ~ KoHE  CaHABIK  Kypajijap.
DOneKTpoHABIK  KinT.  Herisri  JIOTHKaIBIK
omepaiysuiap >KOHE OJIapbl JKY3€re achIpy
cxemanapbl.  Tpurrepnep.  TypresaiprimTik

Kypanjgap. AHaJOITBIK-CaHJIBIK >KOHE CaHJIbIK-
AQHAJIOTTHIK TYPJICHIIPTIlITED.

OnTo31eKTpoHHbIe MPUOOpPHL. MHTErpanbHbIe
Mukpocxembl.  L{udpoBbie  MHTErpasbHbIC
MUKPOCXEMBI. AHAJIOTOBBIE HMHTETPaIbHBIC
MUKpocXeMbl. Ycunurenu. OnepanuoHHbIHN
ycwurenb (OY). UMiynbcHbie U 1TUGPOBBIC
YCTPOMCTBA. DIEKTPOHHBIN Kitou. OCHOBHBIC
JIOTUYECKHE ONepalMM W HX CXEMHas
peanu3anusi. Tpurrepst. [Ipeobpazona-
TeJNbHBIE yCTPOWCTBA. AHANOro-upoBbie U

g po-aHazorossie npeodpa3zoBaTEeNy.

Operational amplifier (op-amp). Pulse and digital
devices. Electronic key. Basic logical operations
and their circuit implementation. Triggers.
Converting devices. Analog-to-digital and digital-
to-analog converters.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ibragimova S.V.

| M6parnmosa C.B.

| Ibragimova S.V.
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3usTkepJik koHe CaHAbIK Kyiejiep MeH TexHosorusjiap / UHTe/uiekTyajibHble U HM(poBbie cucTeMbl U TexHosorun / Intelligent and

digital systems and technologies

OKy makcamul / Yueonasa yeno

[Ton >kacaHabl MHTEIJIEKT >XYHenepi >XoHe
AIIEKTP DHEPreTHKACHIHBIH OpTYpPJi TOHMIIK

JucuumnuHa GopMupyeT KOMILIEKC 3HAaHWM B
00JacTH CHCTEM MCKYCCTBEHHOTO MHTEIUICKTa U

The discipline forms a complex of knowledge in
the field of artificial intelligence systems and

camajapel  YIIiH mrenrM  KaObUIAay | IPUHSATHS pelIcCHHI JUIS pasnmmunbIX | decision-making for various subject areas of the
caJlaChIH/IaF bl Oiim KCIICHIH | IPEJIMETHBIX 00JIaCTeH ACKTPOIHEPTECTHKH. electric power industry.
KaJIBINTACThIPA b

Okbimy namuoceci / Pezynomamut o0yuenus
Kyperbl  corTi asikraranHan  keiiin | [Tocsie  ycmemHoro 3aBepmenusi  kypca | After successful completion of the course,
olriMamymbLIap odyuarommecsi OyayT students will be
- KongaHOambl HMHTEIUICKTYaIabl JKyHenep | - 3HaTh TeopeTHdYecKue OCHOBBI moctpoenus u | - Know the theoretical foundations of the
MEH IMICHIMACpIi KOoJjay IKyielepiHiH | GyHKIMOHHPOBAHHUSI npuKiIaaHeix | construction and  functioning of applied
KYPBUIBICBI MEH >KYMBICHIHBIH TEOPHUSUIBIK | MHTEIUICKTYadbHBIX ~ cucTeM  u  cucteM | intelligent systems and decision  support
HETI3/IepiH oiny; - KOJITaHOANIBI | TIOIEPIKKU TIPUHSITHS PEIICHU; systems; - possess modern methods of
UHTEJUICKTYaJIJIbI Kyuenepi KOHE | - BJIAJICTh COBPEMCHHBIMHU meromamu | application of applied intelligent systems and
HICIIiMACPIi KOJIIay KYHelepiH KOJMIaHy/AblH | IPUMEHEHHs TPUKIaIHBIX MHTEUICKTyalbHbIX | decision support systems; - be able to use
3amMaHayd  oiicTepiHe  We  Oomy; - |[cucTeM H© cHcTeM noanepkku mpuHstus | intelligent systems to solve problems of
00BEKTUIEepIiH KYHiH Oaranay oHe OOJKay | pelICHHIA; assessing and predicting the state of objects
MoceNleNiepiH INemy YIIH WHTEUICKTYaIabl | -  YMETh  NPUMEHATh  HHTEIUIEKTyalbHbIC
Ky#enepi Konaana 01my CHUCTEMBI JUIsl pEIIeHUs 3a7a4 OICHKU U

IIPOTHO3UPOBAHUA COCTOSIHU 00BEKTOB

Ipepexeusummepi / Ipepexeuszumot / Prerequisites

DJIEKTP TEXHOJOTHSUIBIK KOHJIBIPFBLIAP

‘ BJ'IGKTPOTeXHOHOFI/I'-IeCKI/Ie YCTAaHOBKH

| Electro-technological installations

Kypcmuin kbickawa mazmynot / Kpamrkoe cooepocanue Kypca
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JKacan sl AHTEUIEKTTIH (AN) namy
Ke3eHIepl  JKOHe  Herisri  OarbITTapshl.
NuTtemnexkTyanibl xKynenep MEH
texnonorusuiapra kipicne (MCuT). bimimnai
YCBIHYIBIH (hopMann3anuscel KOHE
MOJIebAePI. 3UATKEPIIK KyHenepIiH
KIKTEIYI. [Hemim KaObUIIay  YIIiH

aKMapaTThl OHICY MPOLECTEPiH MOACTBIEY.

Ortanbl pa3BUTUS M OCHOBHBIE HAINpPaBJICHUS
uckyccrseHHoro unrtesuiekra (M1). Beegenue B
UHTEJUIEKTyallbHbIe CHCTEMbl U TEXHOJIOTUU

(UCwuT). dopmanuzanus u MOJICJIN
MpEe/ICTaBICHUs]  3HAHMIA. Knaccudukanus
WHTEJUICKTYalIbHBIX CUCTeM. MoJeIupoBaHue
nporeccoB  o0paboTku  umHpoOpManuu IS

IIPUHATUS PELICHUM.

Development stages and main directions of
artificial intelligence (Al). Introduction to
Intelligent Systems and Technologies (IS&T).

Formalization and models of knowledge
representation.  Classification of intelligent
systems. Modeling information processing

processes for decision making.

bazoaphama scemexuici / Pykoeooumensv npozpammol

Hypmyxamenosa T.K.

N6parumona C.B.

N6parumona C.B.
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Inekmp sncapvikmanowipy / Inekmpooceeuwgenue / Electric lighting

Oky maxcamul / Yueonan yenv/ Purpose

KAPBIKTAHABIPY OKEJIUIepiH, JKapbhlK Ke3Jaepl
KYPBUIFBLIAPHI MeH KapbIK oepy
KOH/IBIPFBUIAPBIH  JKApPBIK TEXHUKAJBIK JKOHE
INEKTPOTEXHUKAIBIK  €CENTey  CallachlHJa
OLTIMJTI KaJIBITITACTHIPY.

dhopmupoBaHue 3HaAHUH B obnactu
CBETOTEXHUYECKHX M JJICKTPOTECXHUUYECKUX
pacueToB ceTeil  OCBEIICHHS, YCTPOWMCTB
UCTOYHUKOB CBETa U  OCBETUTEIBHBIX
YCTaHOBOK.

formation of knowledge in the field of lighting and
electrical calculations of lighting networks, devices
for light sources and lighting installations.

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
- AICKTPIIIK KAPBIKTaHABIPY IJCKTP

KaOABIKTApbIHBIH ~ HETI3TI  TapameTpiiepiH
TaH/IaHbI3;

- CceHIMAUTIK ()aKTOPBIH €CKepe OTBIPHII,
AIIEKTPIIIK KaPBIKTAHIBIPY
KOH(MUTYpalvsICBIHBIH ~ Oocekere  KaOUIeTTi
HYCKaJIapbIH Kacail >KoHe Tanfail Oiny, >KemiHIH
HOMUHAJIJIBI KEPHEYIH TaH/IaY;

- JJIEKTP >KapBIKTAH/BIPY KYHeNepiHae dHeprus
YHEMJIEY TEXHOJIOTHsUIAPbIH KOJITaHy.

IMocne ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT
- BbIOMpaTh OCHOBHBIC  TapaMeTpbl

AJIEKTPO0OOPYIOBAHUS AIEKTPUIECKOTO
OCBEILICHUS;

- COCTaBJISITh u aHaJIM3UPOBATH
KOHKYPEHTOCTIOCOOHBIE BapHaHThI

KOH(UTYpaluK 3JIEKTPUYECKOTO0 OCBEIICHUS
Cc yudeToM (hakTopa HaJAEKHOCTH, BBIOMpAThH
HOMHHAJIbHOE HAIPSKEHUE CETH;

- MIPUMEHSATh sHeprocoeperaromnme

TCXHOJIOTUKW B CUCTCMaX JJICKTPOOCBCIICHHA.

After successful completion of the course,
students will be

- choose the main parameters of electrical
equipment for electric lighting;

- be able to compose and analyze competitive
options for the configuration of electric lighting,
taking into account the reliability factor, choose the
rated voltage of the network;

- apply energy-saving technologies in electric
lighting systems.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

DNeKTpMeH KabbIKTay Heri3aepl

| OcHOBBI 311eKTPOCHAGKEHH ST

| Fundamentals of power supply

Kypcmuviny kbickawa mazmynst / Kpamroe codepicanue kypca/ Course summary

CrexTpaiH ONTHUKAJIBIK aifMarbIHBIH COYJICIICHYI.
MarepuanaapiblH ONTHKAJIBIK JKOHE JKapbIK
TEeXHUKAJBIK CHITaTTaMalapbl. Pamuanus Kpury,
JIOMHUHECLEHTTI XoHe MaxOypii. Coynenenyai
TYPACHAIPYIIH Kalmbl 3aHAapel. Tyc *koHE Tyc
ecenreynepi. [ eoMeTpusIIbIK ONTHKAHBIH HET13T1
3agmapel.  Coyneneny keszmepi. ONTHKAIBIK
COyNEeJeHYAIH O KbUly Kezuepi. ONTHKaIbIK
COyJIEIeHYIIH ras paspsAOTHl  Ke3jaepi.
Wmnynbeti xapblK ke3zepi. Jlasepnep. XKapbik

W3nydeHne ontudeckoil 00JaCTH CHEKTpa.

OnTtnyeckue n CBETOTECXHHYECKUE
XapaKTepUCTUKA MatepuanoB. MzmydeHnue
TEIJIOBOE, JIIOMUHECIICHTHOE H
BBIHYKJICHHOE. Oo6mume 3aKOHEBI

npeoOpa3oBaHus  u3nyueHus. LlBer
BETOBbIE  pacueTbl. (OCHOBHBIE 3aKOHBI
reOMETPUUYECKOMN ONTHKMU. Hctounuku
HU3ITYYECHHUS. TertoBbie HCTOYHUKHA

OINITUYCCKOTO  MU3JIYYCHMUS. Fa3opa3p51;[HLIe

Radiation in the optical region of the spectrum.
Optical and lighting characteristics of materials.
The radiation is thermal, luminescent and forced.
General laws of radiation transformation. Color
and color calculations. Basic laws of geometric
optics. Sources of radiation. Thermal sources of
optical radiation. Gas-discharge sources of optical
radiation. Pulsed light sources. Lasers. Lighting
devices. Thermal calculation of lighting devices.
Luminous intensity curves of lighting devices.
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Kypangapbl. JKapblK  KypalgapblHbIH — KbLUTY
ecebi. JKapblk KypalJapblHBIH JKapbIK KYIIiHIH

KucbIkTapsl. Kockim  perreymri

Kappbik TEXHUKAJIBIK KOH/IBIPFBLIAP.
KappIKTaHIBIpY KOHIBIPFBUIAPBIH HOpMaiay.

JKapsbIKTaH1bIpy canacsl.

anmnaparrap.

HCTOYHUKHU ONTUYECKOTO U3ITyYEHUSI.
NmnynbcHble ucTouHMKH cBeTa. Jlasepsl.
CeeroBeie  mpuOOpel. TermmoBol  pacuer
CBETOBBbIX MpuOopoB. Kpusbie cuiabl cBera
cBeToBbIX MpubOOpoB. Ilyckoperynupyromiue
anmnapaTtbl. CBETOTEXHUYECKUE YCTAaHOBKH.
HopMupoBanue OCBETUTENbHBIX YCTaHOBOK.
KauecTBO 0oCBelICHUS.

Ballast devices. Lighting installations.
Standardization of lighting installations. Lighting
quality.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hypmyxamenosa T.K.

Uymayenko C.B.
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Smart Grid xko6anay Herizgepi / OcuoBbl npoekTupoBanust Smart Grid / Smart Grid Design Basics

OKy makcamul / Yueonasn yeno

DHepreTUKaarhl 3UATKEpIIiK  ky#enepai | DopmupoBanre  HeoOxomumbix  3HaHumii B | Formation of the necessary knowledge in the
JIaMBITYy JKOHE KYpy Ke3iHJe WHHOBALMSUIBIK | o0jJacTH  WHHOBauMOHHBIX  moaxonoB  u | field of innovative approaches and technologies
TOCIIAEp MeH TEXHOJIOTHsIap calachlHIa | TEXHOJOrMid mpu  pa3sutun u  co3ganum | in the development and creation of intelligent
KaXeTTi OUTIMI KaJIBIITACTHIPY. MHTEJJIEKTYAJIbHBIX CUCTEM B SHEPIETHKE. systems in the energy sector.

Oxpimy namuoiceci / Pesynomamul 00yuenusn
Kypcetbl CaTTI assKTaFraHHaH keiiin | [Tociie ycnemHoro 3aBepuieHusi Kypca After successful completion of the course,
olriManymbLIap odyuaronmecst oyayT students will be

- DHEprus TUIMAUITIH KaMTamachl3 €TETiH
epekenep, OIICTep KoHE TEeXHOJIOTHsIap
KUBIHTBIFBIH O11y; 3UATKEPIIK 3JIEKTPMEH
XKaOJbIKTay IKYWECIHIH 3aMaHayd JKOHE
MEePCIEeKTUBAIbl  FBUIBIMA  HETi3JIeNTeH
TexHoyorusiapel; - Smart Grid eHri3ymig
TEXHUKAJIBIK-9KOHOMHUKAJIBIK THIMILIITH
€CenTey AaFblIapbIH UTEPY.

- 3HaTh COBOKYITHOCTH IMPaBHJI, METOAOB U
TEXHOJIOTUN 00ecreueHnss SHEePreTUYecKon
3¢ PeKTUBHOCTH; COBpPEMEHHBIE u
NePCIIEKTUBHBIC HAy4YHO-000CHOBaHHBIE
TEXHOJIOTUU  HMHTEJUICKTYyaJbHbIX  CUCTEM
AIIEKTPOCHAOKEHNUS;

-BIIQJICTh HABBIKAMHU pacyeTa TEXHHUECKOW U
HKOHOMMYECKON 3(P(PEKTUBHOCTU BHEIPEHUS
Smart Grid.

- know the set of rules, methods and
technologies for ensuring energy efficiency;
modern and  promising  scientifically
grounded technologies of intelligent power
supply systems; - to master the skills of
calculating the technical and economic
efficiency of the Smart Grid implementation.

Ilpepexeuszemmepi / Ilpepexeuzumaol

DnexkTpMeH kalbIKTay Heri3ziepi

| OcHOBBI 1€KTPOCHAGKEHHS

| Electricity basics

Kypcmuin kbickawa mazmynot / Kpamkoe codepircanue Kypca

ONeMIIK KOHE Ka3aKCTAaHIBIK SHEPreTHKAHbIH
JaMy TEHACHUUWSUTapbl. TapaThUIFaH — YpIIaK.
DHepreTuKa arsl 3UATKEPIIIK Kyhenep
TYKBIPBIMAAMAachl.  JJEKTPMEH  JKaOIbIKTay
xyHenepingeri Smart Grid TyXbIpbIMIamachl.
SmartGrid icke acelpy Ke31Her1
KOMMYHHUKAIMSUIBIK TEXHOJIOTUSIIAP.

Tennennuu pa3sBUTHSA MUPOBOU 51
Kazaxcranckoi oHepreruku. Pacnpenenennas
reHepanus. KoHuenums  MHTEIIEKTyalbHBIX
cucteM B sHepretuke. Konuenuusa Smart Grid
BCUCTEMAX AIIEKTPOCHAOKEHUSI.
KoMMmyHUKaIOHHBIE TEXHOJIOTHH npu
peanuzaruSmartGrid.

Trends in the development of world and
Kazakhstan energy. Distributed generation. The
concept of intelligent systems in the energy
sector. Smart Grid concept in power supply
systems. Communication technologies when
implementing SmartGrid.

Ilocmpexkeuzsummepi / [locmpekeuzumot

ABTOMAaTTaHIBIPBUIFAH OacKapy kyienepi /

CucreMsl ABTOMATHU3UPOBAHHOI'O YIIPABJICHUA

[ ERP/MRP systems

bazoapnama scemexuiici / Pykosooumensv npozpammol

Capcenbaena I'.A.

‘ Jux AIL

| M6parumosa C.B.
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Inexkmp snceninepi sxcane ycyienepi / Inekmpuueckue cemu u cucmemnt / Electrical networks and systems

OKy maxcamul / Yueonan yenv/ Purpose

DNeKTp JKeIiepi MeH Kyuenepi TopTiOiHIH
aHAIIM31 MEH TEOPHSUIBIK €CENTey ayMarbIHIaFbl
OUTIMHIH KaJIBITITACYbl, OJAapJbIH o0ajgay MeH
yHEMJIeTI TaiJalaHyblH KaMTamachl3 €Ty,
AIIEKTPIHEPTHUS CEHIMIUIITT MEH CaIlachl.

dopmupoBaHue 3HAHUN B 00JIACTH TEOPHUH
pacyeToB U aHAJIM3a PEKUMOB AIEKTPUUECKUX
CUCTEeM M ceTeil, obOecrneueHuss MpH UX
MIPOEKTUPOBAHUH u JKCILTyaTaluu
SKOHOMHMYHOCTH, HAJEKHOCTH M KadyecTBa
AJIEKTPOIHEPTUH.

Formation of knowledge in the field of the theory
of calculations and analysis of modes of electrical
systems and networks, ensuring their design and
operation of efficiency, reliability and quality of
electricity.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcrsi COTTI asKTaFAaHHAH Keiiin
OimiManymbLIap

- oye xoHe kabempni OBX KyphUIBIMABIK
EpeKIICTIKTEPiH TYCIHE ],

- DIEKTP DHEPreTHKAIBIK JKOHE  DJIEKTP
TEXHUKAJIBIK OOBEKTIIEp MEH KYHEIepaiH JKOHE
onapaa OOJBIN KAaTKaH MPOLECTEeP.IiH Herisri
nmapaMmeTpiiepiH  eyey YIIH  TEeXHHKAIBIK
Kypajiap/sl naiiiagany Kaouietine e 00yaibr,
- 3aMaHayd aKMaparThlK TEXHOJOTHUSIIAPIbI
naiganaHy, KoyijaHOanwsl — OarmapiaManapabl
KOJJIaHa  OTBIPBIII  aKmapaTThl  Oackapy
KaOineTiHe ue OoJagnl.

Ilocsie ycnemHoro 3aBepiieHMsi Kypca
o0yuarmuecs OyayT

- pasOupaTbcs B KOHCTPYKTHUBHBIX
0COOEHHOCTSIX BO3JIYLIHBIX M KaOeJIbHBIX
JIDII;

- HCHOJb30BaTh TEXHUYECKUE CPENCTBA JUIS
U3MEpeHus OCHOBHBIX apaMeTpoB
INEKTPOIHEPIe-TUUECKUX u
ANEKTPOTEXHUYECKUX OOBEKTOB M CHUCTEM H
IIPOUCXOJAIIMX B HUX IIPOLIECCOB;

- UCIIOJIb30BATh COBPEMEHHbIE
MH(GOPMAIMOHHbIE TEXHOJIO-THH, YIIPaBIATh
nHpopmanven ¢ MPUMEHEHUEM NPUKIIATHBIX

IPOrpamM.

After successful completion of the course,
students will be

- to understand the design features of overhead and
cable power lines;

- have the ability to use technical means to measure
the main parameters of electrical and electrical
facilities and systems and the processes occurring
in them;

- have the ability to use modern information
technology, manage information using applied
programs.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OnexkTpMeH xaObIKTay Heri3zuepi

| OcHOBBI 21EKTPOCHAGKEHHUs

| Electricity basics

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

Kipicie. Dnektp xeminepi. Inextp Oepy
xeninepi. DHeprus xyheci. XKeninepai AaMbITy.
DNeKTp JKeJJIepiH ecenTey Typaibl TYCIHIK.
Co3piktap. [uzaiin epekmenikrepi. Exi xoHe
yiI opamaisl TpanchopmaTopiap. XKeninep MeH
TpaHchopMaTopiIapaarel KyaT IMeH SHEPTHSHBIH
xKoranybl.. KyaT HIBIFBIHBIH a3aiiTy >KeHiHJeri

BBenenue. Onektpuueckue cetv. JluHUM
aneKkTponepenaun. JHeprocucreMa. Pa3sutue
cereil. [lonsATHE O pacyeTax 3NEKTPUUYECKUX
ceTel. JIunnn. KoncTpykTHBHBIE
ocoOeHHOCTH. JIByX- W TpexOoOMOTOYHbIE
tpanchopmatopel. [loTepu MomHOCTH U

SHEPrMM B JMHHUIX M TpaHchopmaropax..

Introduction. Electricity of the net. Power lines.
Power system. Development of networks. The
concept of calculating electrical networks. Lines.
Design  features. Two- and three-winding
transformers. Power and energy losses in lines and
transformers. Measures to reduce power losses. ...
Losses and voltage drops. General information for
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ic-tmapanap. . KepHeyaiH KoFalaybl KoHE
teMmenzeyi. JKemi pexuMIepiH ecenrtey YIIiH
KBl MAJIIMETTEP. DJISKTP JKEJIJICPIH ecenTey.
Onektp Oepy JKenuIepiHiH OTKi3y KaOineTiH
apTTHIPY.

Meponpustisi 10O  CHUXKEHUIO  IOTEPH
MOIIHOCTH. HOTepI/I " MaJCHWA HaIPsSIKCHU.
OOmue cBeneHus: sl pacyeToB PEXHUMOB
cetu. Pacuer  BIEKTpPUYECKHX  CETEH.
[loBpllIEeHHE  MPOMYCKHOM  CHOCOOHOCTH
JIMHUU DJIEKTpoIIepeaay.

calculating network modes. Calculation of
electrical networks. Increasing the capacity of
power lines.

Hocmpekeuzummepi / [locmpekeuzumot

3HeKTp CTaHIMAJIAPbl MCH KOCAJIKbl CTAHIIHAJIAPD ‘ SHGKTpI/I'-IGCKI/Ie CTaHIIMH U IIOACTaHIINHN

| Power stations and substations

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ibragimova S.V.

N6parumosa C.B.

Ibragimova S.V.

47




JHepreTuKkaaarbl CaHAbIK daicTep / Unciaenubie MeTobl B 3HepreTuke / Numerical methods in power engineering

OKy makcamul / Yueonan yeno

Ecentey wmonmenpaepiH KypyAarbl — ajFalmIKbl
OutiMaep MEH JaFabUIapAbl  KaJbIITACTHIPY,
ecenTey MaTeMAaTHKACBhIHBIH THIITIK €CENTepiH
KYBIKTAIl — I[IENIy, SJCKTP OSHEPreTUKAChIHJIA
ecenrep [IBIFapy aIropuTMACPI MeH
OarapiamMaliapblH KYpy.

@opMUPOBAHHE HAYAJIBHBIX 3HAHUN U HABBIKOB
[0 TIOCTPOEHUIO BBIYUCIMUTENIBHBIX MOJIETEH,
MPUOMMKEHHOMY PEIICHUI0 TUIIOBBIX 3aJad
BBIUUCIIUTENIPHON  MaTeMaTuKH, pa3padoTKe
QIrOPUTMOB M NPOTPaMM pELICHHS 3a1a4
3JIEKTPOIHEPreTUKH.

Formation of initial knowledge and skills in
building computational models, approximate
solution of typical problems of computational
mathematics, development of algorithms and
programs for solving problems in the electric
power industry.

Oxwvimy nHomuyceci / Pezynomamul o0yuenusn

Kypcrbl COTTI KeiliH
olmiMaymbLIap

- BJIEKTPOHEPreTHKa CaJlaChIHAAFbl MIHIETTEPIl
OpBIHAAY YIIiH KOMITBIOTEP/IC colikec
OarapiamanblK ’KacakKramasza Kysere
achIPbUIATBIH MAaTEMAaTHKAIBIK  eCenTeyJepIiH
epeKIeNikTepiH Oily; - ecemTey ecemnTepiH
LIBIFAPY/IbI, OJIapbIH HIemiMIepiH
KOMIIbIOTEp/IE  JkoOamaynpl  JKOHE  JKy3ere
achIPYIbI, JNEKTP SHEPreTUKACHIHBIH
npobjemManblK — MoceseNiepiH ey  YIIiH
KoJaHOanbl Oarmapiamanay >KYWeCiH KoJiJaHa
oiy. - KCHEPUMEHTTIK MoJIiMeTTep 1
CTaTUCTUKAJIBIK OHJIEYNIH HErI3rl ojicTepiH
KOJIJaHy, >KOFapbl JEHreis Tule ecenTey
aNroOpUTMZIEpI MEH OarmapiamaliapblH Kacay
JaFAbUIAPbIH MEHTEpY.

assKTaraHHaH

Ilocsie ycmemHoro 3aBeplIeHHsl Kypca
o0yyarommecsi OyayT

- 3HaTb  OCOOEHHOCTH  MaTeMaTHYECKUX
BBIUMCIICHUM, peanuzyemblix Ha OBM B
COOTBETCTBYIOIIEH IPOrpaMMHON cpene AJis
BBIITOJIHEHMS 33/1a4 2JIEKTPOIHEPTEeTUKY;

- YMETh OCYIIECTBIIATH IIOCTAaHOBKY
BBIUMCIUTENBHBIX  3aj]]a4, NpPOEKTUPOBAaTh U
peanu3oBarhb ux pemeHuss Ha OBM,
HCIIOJIb30BaTh CUCTEMY IIPUKJIIATHOTO
IIPOrpaMMHUPOBAHHUS Ui peleHus
MPOOJIEMHBIX 3aJ1ay AJIEKTPOIHEPTETUKH

- BIAJETh HAaBbIKAMM IPUMEHEHHUS OCHOBHBIX
MIPUEMOB CTaTUCTUYECKOU o0paboTKu
SKCHEPUMEHTAJIbHBIX  JIaHHBIX,  Pa3pabOTKH
BBIYHUCIUTENbHBIX aITOPUTMOB M TPOTrpamMM Ha
SI3bIKE BBICOKOTO YPOBHS.

After successful completion of the course,
students will be

- to know the features of mathematical
calculations implemented on a computer in an
appropriate  software  environment  for
performing tasks in the electric power industry;
- be able to carry out the formulation of
computational problems, design and implement
their solutions on a computer, use an
application programming system to solve
problematic problems of the electric power
industry - possess the skills of applying the
basic techniques of statistical processing of
experimental data, the development of
computational algorithms and programs in a
high-level language.

Ilpepexeuszemmepi / Ilpepexeusumaot

BHCKTp TCXHOJIOTHAJIBIK KOHIBIPFbLIAP

‘ QHCKTpOTCXHOHOFI/IquKI/IC YCTaAaHOBKH

| Electro-technological installations

Kypcmuviy Kvickawa mazmynot / Kpamrkoe codepicanue Kypca

Ecentey omicrepi. Herisri akmapaT. ChI3BIKTBIK
xKyienep, JIOpEKeNeHIeH MaTtpuuanap.
ChI3BIKTBIK €MeC alreOpasiblK TEeHJIEYyJep MEH

Mertobl BBIYMCIICHH. DneMeHTapHbIe
cBeqieHusA. JIMHeHbIe CUCTEMBbI IPOU3BOJILHOTO
panra, 0000mIeHHBICE MaTpuIlbl. HenuHelHbIe

Calculation methods. Basic information. Linear
systems of arbitrary rank, generalized matrices.
Nonlinear algebraic equations and systems.

48




xyienep. Illekren Teic Mmingertep. Illamamen | anrebpandyeckue  ypaBHEHMss ©  cuUCTeMbl. | Extreme tasks. Approximate Integration. Anti-
uHTerpanus. bypkenaipyre xoHe cy3yre Kapchl | OKcTpemanbHbie  3amaun.  [IpuOmmkennoe | aliasing and filtering.
uHTerpupoBanue. CriiaxxuBanue U GUIbTpaIms.

ITocmpexsusummepi / [locmpexeuszumaut

DNeKTPMEH a0 ApIKTay XKYyHelepiH xobanay ‘ [IpoekTHpoBaHUE CUCTEM DJICKTPOCHAOKEHUS ‘ Power supply systems design
bazoapnama scemexuiici / Pykosooumensv npozpammuol
Capcenbaena I'.A. ‘ N6parumona C.B. ‘ No6parumona C.B.
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Anekmp cmanyuAIapsvl MeH KOCAIKbl CIanyuanap /Inekmpudeckue cmanyuu u noocmanyuu / Power stations and substations

OKy makcamuwt / Yueonan yenwv/ Purpose

DJNeKTp CTaHUMSIApBhl MEH KyHenepiHiH Herisri
QJIEKTP  KAaOJBIKTAphIHBIH  TapameTpliepiH
xobanay KoHE peTTey, JJIEKTP CTaHUHUSIIAPHI
MEH KOCAJIKbl CTaHIMSIAPABIH HETI3Ti JJIEKTP
XKaOABIKTAPbIHBIH KYMBIC PEXUMJIEPIH €CemnTey,
KYPBUIBIMJIBIK OPBIHAAYIBIH HETI3ri JaFabliaphl
MeH OUTIMIII KaJIbIIITaCThIPY.

®opMupoBaHre 0a30BbIX HABBIKOB U 3HAHUU
KOHCTPYKTUBHOTO  BBINIOJIHEHHUS,  pacyera

pPEXKUMOB paboThI OCHOBHOTO
IEKTPOOOOPYIOBAHUS  ANNEKTPOCTAHLUUN U
MOACTAHIUH, IIPOEKTUPOBAHU 5
peryaupoBaHMs — [apaMeTpoOB  OCHOBHOI'O

9JIEKTPO0OOPYIOBAHUS AJIEKTPUUECKUX
CTAHIIMI U CUCTEM.

Formation of basic skills and knowledge of
constructive  implementation, calculation  of
operating modes of the main electrical equipment
of power plants and substations, design and
regulation of the parameters of the main electrical
equipment of power plants and systems in the
activities of bachelors.

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap

- CraHnmsuiap MEH KOCAQIKbl CTaHIUsIIAPIbIH
3JIeKTp O6JIITiH )obanayra KaTbiCyFa KaOuieTi;

- CraHmusuiap MeH KOCAJKbl CTaHIIUSUIApAbIH
KT JHEPTETHKAIBIK JKOHE JIIEKTP
TEXHUKAJIBIK XKaOIBIKTapbIH naiiianany
CBIHAKTaphl MEH JIUArHOCTUKACHIHBIH 9JicTepl
MEH TEeXHHMKAJIbIK KYpalgapblH KOJJaHyFa
KaOuIeTi.

IHocse ycnemHoro 3apepueHus Kypca
o0yyarommecsi OyayT

- TPOEKTUPOBATh AJEKTPUYECKOM YaCTH
CTaHIIMH U TTOACTAHIIHIA;

- IPUMEHSTh METOJIbI U TEXHUYECKHE
CPEACTBA AKCITyaTallMOHHBIX UCIIBITAHUN 1
JIMAarHOCTUKU JJIEKTPOIHEPTETUYECKOTO U
AJIEKTPOTEXHUUYECKOTO 000PYI0BaHUS
CTaHIIUI U MOJCTHAIIUH.

After successful completion of the course,
students will be

- Ability to take part in the design of the electrical
part of stations and substations;

- Ability to apply methods and technical means of
operational tests and diagnostics of electric power
and electrical equipment of stations and
substations.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNEeKTPTEeXHUKAIBIK MaTepUaITany/

‘ aﬂeKTpOTeXHI/I‘IeCKOC MaTCpHUAIIOBCACHUC

| Electrical Materials

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

DJNeKTp CTaHIUSUIap MEH KOCAJKbl CTaHIHUsIap
HKOHE DJIEKTP >KaOABIKTApAbIH KYMBIC ICTEy
NPUHIUMI Kapanajpbl; 3JIEKTp CTaHLUsIAp MEH
MOJICTAHIUSTIAPABbIH TOK OTKI3ETIH
JJIeMEHTEpIMEH OacThl KAOIBIKTapIbl TaHIAY
amaibl; DJEKTPp CTAaHIUSUIAD MeEH KOCAIIKBI
CTaHIMSUIAp/bl KoOajlay YUIIH KEpPEeKTI SJEKTp

PaccmatpuBarotes MPUHIUIIBI paboThI
ANEKTPOOOOPYIOBaHUS INEKTPUUYECKUX
CTaHUMH W TOJCTAHIMI; MeToAbl BBIOOpa
OCHOBHOTO O00OpYJIOBaHMSI U TOKOBEIYIIUX
JJIEMEHTOB 3JIEKTPUUYECKOM 4acTU CTAaHLMU U
MOJICTaHIHII; BBITMOJIHSIOTCS

QJICKTPOTCXHUYCCKHUEC PACUCTHI, HCOGXOI[I/IMBIC

The principles of operation of electrical equipment
of power plants and substations are considered;
methods for selecting the main equipment and
current-carrying elements of the electrical part of
stations and substations; electrical calculations are
performed, which are necessary for the design of
the electrical part of stations and substations;
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TEXHHUKAJIBIK €CETTeYJep KYPri3iieni; 3MeKTPIIik

KaIFacynapablH cyidanapsl, yJtecTipymri
XKaOMBIKTApJbIH KOHCTPYKTHBTIK  ChI30anapsl
KETULIIpyae.

JUI TIPOCKTUPOBAHUS DIIEKTPUYECKOHW YacTH
CTaHUMH ¥ TOACTaHIMIA; pa3pabaThIBAIOTCS
KOHCTPYKTHUBHBIE YEPTEXKHU
pacIpenenuTeabHbIX YCTPOMCTB, cXeMm
NEKTPUYECKUX COCTUHEHUM.

design drawings of switchgears, wiring diagrams
are being developed.

Iocmpexsusummepi / [locmpexsuszumal/ Postrequisites

DIeKTPMEH XaOabIKTay KYyHenepiH xkobanay /
DNeKTp JKeIiiepi xKoHe xyienepi
ABTOMAaTTaHIBIPBUIFAH JIEKTPIKETEK HeTi3epi
Penenik KopraHbIC

[IpoekTHpoBaHUE CUCTEM DIICKTPOCHAOKEHUS
DNEeKTPUUYECKHUE CETU U CUCTEMBI

OcHOBEI ABTOMaTU3UPOBAHHOIO
3JIEKTPONPUBOIA

Peneitnas 3ammra

Design of power supply systems
Electrical networks and systems
Basics of an automated electric drive
Relay Protection

bazoaprama rcemexwici / Pykoeooumens npozpammer/ Programme manager

CapcenbaeBa ' A.

Cama B.1O.
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Inekmpaendipy ycyienepin sncooanay/ Ilpoexkmuposanue cucmem snekmpugpukayuu/ Designing systems of electrification

Oky maxcamul / Yueonan yenv/ Purpose

ATPOOHEPKAICINTIK  KOCIMOPBIHAAPABI 1K1
ANEKTPMEH JKaOJBIKTAy JKOHE OJIICKTPIICHIIPY
caHjaia ouTiMIi JKOHE IIEKTPIICHIIPY

dopmMupoBaHUE 3HAHUU B obnactu
BHYTPEHHETO ANEKTPOCHAOKEHUS u
aneKkTpudukauu arpornpoOMBbIIIIEHHBIX

Formation of knowledge in the field of internal
power supply and electrification of agro-industrial
enterprises, and skills in the design of

KyHenepin xKobanay JaFblIapblH | IPEIIpPUSTHH, W HaBBIKOB mNpoektupoBanus | electrification systems.
KaJIBINTACTBIPY. CHCTEM DJICKTPUDHKAIIUH.
Oxvimy nomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | IocJie ycneumHoro 3aBepuieHusi Kypca After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

- arpOeHEPKICINTIK KOCIOPBIHAAPIbI
ANEKTPICHAIPY KYHECIHIH OacTarKpl epeKTEePiH
KUHAY KOHE xolanay oaicTepin oinesi
- arpOOHEPKACITITIK KOCITTOPBIHIBI
ANEKTPICHAIPY KYHeciH xolanaii oinei.

- 3HaTh METOAMKH cOOpa UCXOIAHBIX JAHHBIX U
MPOEKTUPOBAHUS CHCTEM DJICKTPUDUKAITIH
arpONpPOMBIIUICHHBIX IPEANPUATUH. ;

- IPOEKTUPOBATH CUCTEMY SJIEKTPUPUKALTUI
arpoONpPOMBIIUIEHHOTO MPEAIPUITHS.

- know the methods of collecting initial data and
designing electrification systems for agro-industrial
enterprises;

- be able to design an electrification system for an
agro-industrial enterprise.

Ilpepexeuzummepi / Ilpepexeuszumot / Prerequisites

OnexkTpMeH kalbIKTay Heri3iepi

| OcHOBBI 21EKTPOCHAGKEHUS

| Fundamentals of power supply

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

XKobanaynplH Kanmbl — CypakTapbl.  DIEKTp
KapBIKTaHABIpYAbl  Jkobamay.  YKapbIKTBIK-
TEeXHUKAJBIK KOHE 3MeKTpuik Oemim. Llex imn
DIIEKTP OHEPIUsACHIH YHIECTipy CXeMajapbiH
Tagaay. OJIEKTp JKelijgepAl KOHCTPYKTHBTI
OpBIHAAYIBI TaH/ay. Fumaparraparsr
ANIEKTPIIIK JKENUIepJeri TOKThIH €CEeNTIK oHe
anaTThIK KepceTKIITepal aHbIKTay. KopraHbic
anmaparTapblH  TaHJay. Icke  KocaThlH
Kypanmapael TaHaay. CheIMIapiaslH KHMAaChIH
TaHaay. PeakTUBTI KyaTThIH 6TEMiH Xo0anay.

OO6ume BOIIPOCHI IIPOEKTUPOBAHMSI.
[IpoexkTupoBanue ANIEKTPOOCBELICHUS.
CBeroTexHHMYECKAss 4acTb M DJIEKTPUYECKAs
yacTb. BbIOOp cXeM  BHYTPHIIEXOBOTO
pacripesielieHust  3JeKTposHepruu.  Bruibop
KOHCTPYKTUBHOTO VCTIOJTHEHUS
ANEKTPONpoBOAOK. OIpenencHue pacyeTHbIX
W ABApUUHBIX  3HAYEHHM  TOKOB B
NEKTPUUECKUX  CeTAX  34aHuil.  Beibop
anmapaTtoB  3alUThl. BBIOOp  MYCKOBBIX
anmapatoB. BbIOOp cedyeHHs MpPOBOJIOB H
kabeneit. [IpoexkTupoBaHHE KOMIICHCAIMH
pEaKTUBHON MOITHOCTH.

General design issues. Electrical lighting design.
Lighting and electrical part. Selection of schemes
for intrashop power distribution. The choice of the
design of electrical wiring. Determination of
calculated and emergency values of currents in
electrical networks of buildings. Selection of
protection devices. The choice of launchers. The
choice of the cross-section of wires and cables.
Design of reactive power compensation.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

DNeKTPMEH a0 AbIKTay KYyienepiH xobanay /

| IIpoekTHpoBaHHe CHCTEM ITEKTPOCHAGKEHHS

| Design of power supply systems
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DIEeKTp KeNMiepi )KoHe xyHhenepi

DJIEKTPUUECKUE CETH M CUCTEMBI Electrical networks and systems

ABTOMATTaH/IBIPBUIFAH JIEKTPKEeTeK Herizaepi | OCHOBBI aBTomMaru3upoBanHoro | Basics of an automated electric drive

Penenik kopraHbic

3JIEKTPOIIPHUBO/IA Relay Protection
Peneitnas 3anmura

Bazoaphama scemexwici / Pykosooumens npozpammul/ Programme manager

Capcenbaena " A.

Camna B.1O.
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Kanansik oprana :xone AOK sHeprusi TyThIHYAbI 6acKapy / YnpasJiieHue 3HepronorpedaenneM B ropoackoii cpene u AIIK / Energy
management in the urban environment and agribusiness

OKy makcamul / Yueonasn yeno

Kaszipri 3aMaHFbI Kajiaza JKOHE
arpoeHEPKACINTIK  KemeH  OOBeKTUIepiHje
SHEPTHsl YHEMJIEY Typaibl KeHeHAl TYCIHIK
KAJIBIITACTBIPY

®opmupoBaHNEe KOMIUIEKCHOTO MPEICTABICHUS
00 sHeprocOepeKEHNH B COBPEMEHHOM TOpOJIe U
00BEKTaxX arponpOMBIIIJICHHOTO KOMIUIEKCA

Formation of a comprehensive understanding of
energy conservation in a modern city and
agricultural facilities

Okbimy namuoceci / Pezynomamul 00yuenusn

Kypcersl CITTi Keilin
OimiManymbLIap

. - Kazakcrannarsl HEprus YHEMACYIIH HETI3T1
ToCUIJIepl MEH TEXHOJIOTUSIIAPbIH, -
XaJIBIKAPAJIBIK TOKIpHOE MEH 3aMaHayH SHEPTHUS
YHEM/JIEY TEXHOJIOTHsUIapbIH Olly; - Kanajaap
MEH aybUIIIapyalIbUIBIK O0BEKTUIEPiHIe
SHEPIUsHbl YHEM/CYAIH CTPAaTEerusichl MEH
TEXHOJIOTUSIIAPBIH XKacail Ou1y; - aNeMaIK
ToXipubere cylieHe OThIPbIN, SHEPTHSHbI
YHEMJICYIIH XKoHE PecypcTapabl YHEMIEYIiH
’KaHa MEXaHU3M/IEPiH E€HI13y Jaf/IbUIapblHa He
oomy.

assKTaraHHaH

ITocse ycnemHoro 3aBepuieHust Kypca
o0yuarwmuecs OyayT

- 3HaTb OCHOBHBLIC ITIOAXOABI W TCXHOJIOTHH IIO
9HEProcOepeKeHUIO B Kazaxcrane, -
MC)KI[yHB,pOI[HI)IfI OIIBIT n COBpPCMCHHBIC
TEXHOJIOTUH SHEProcOepeKeHu s,

- YMETh pa3pabarbiBaTh CTPATETUIO U
TEXHOJIOTUM 3HEpProcOepexeHus B ropojax u
00BEKTax arpornpOMBIIIIEHHOTO KOMIUIEKCA;

- BJIAZICTh HABBIKAMU BHEJPEHUSI HOBBIX
MEXaHU3MOB JEHPro-H pecypcocOepeKeHns Ha
OCHOBE€ MHPOBOTO OIIBITA.

After successful completion of the course,
students will be

- know the main approaches and technologies
for energy saving in Kazakhstan, - international
experience and modern energy saving
technologies; - be able to develop a strategy and
technologies for energy conservation in cities
and agricultural facilities; - possess the skills of
introducing new mechanisms of energy and
resource conservation based on world
experience.

Ilpepexeuszemmepi / Ilpepexeuzumaot

DnexkTpMeH kalbIKTay Heri3ziepi

| OcHOBBI 371€KTPOCHAGKEHHS

| Electricity basics

Kypcmuiny kbickawa mazmynot / Kpamkoe codepircanue Kypca

Kypcra TYPFbIH
[IapYaIIbUIBIKTaFbl OHEPTUsl YHEMIEY JKOHE
SHEpPrus THIMAL Iic-IapanapAbl ICKe achIpy
epeKLIeNiKTepl Typajbl HEeTi3ri MaiiMerTep Oap.
Kamamap meH ArpoeHEpKoCINTIK KemeHIeT
SHeprus yYHeMmiey Oarnapiamainapbl, SHEprus
YHEMZIEY JKOHIHET1 ic-TIapanapabiH
HKOHOMMKAJIBIK THIMJIUIITIH Oaranay macenesnepi

YH-KOMMYHaJIJIBIK

Kypc comepkuT OCHOBHBIE CBeneHHS 00
9HEProcOePeKEHUH B KUITUIITHO-KOMMYHATHBHOM
XO0351CTBE 5 cenupuKu peanusanuu
9Heprod(pPexTUBHBIX MepornpusaTHii. B 1ieHTpe
BHUMaHUA HAXOJATCA BOIIPOCHI I10 IMporpaMmmMam
SHEpProcOepeKeHUs B ropoaax u
arpompOMBIIIIICHHOM KOMIIJICKCE, OILICHKH
SKOHOMHYECKON A((PEKTUBHOCTH MEpONpUITHI

The course contains basic information about
energy saving in housing and communal
services and the specifics of the implementation
of energy efficient measures. The focus is on
issues related to energy saving programs in cities
and the agro-industrial complex, assessing the
economic efficiency of energy saving measures
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0acThl Ha3apaa ‘ 10 HEProcOEePeKEHUIO ‘

ITocmpexsusummepi / [locmpexeuszumaut

DNeKTPMEH KaOAbIKTay KYHeIepiH xobanay ‘ [IpoekTHpOBaHUE CUCTEM DIICKTPOCHAOKEHUSI. ‘ Design of power supply systems.
bazoapnama scemexuiici / Pykosooumensv npozpammol
Temupxanosa X.3. ‘ Komxkun 1.B. ‘ Komxkun 1.B.
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3 4 Kypc cTyleHTTepiHe apHAJFaH 3JIeKTUBTIK MOHAep / JJIeKTUBHbIE JUCHMILIMHBI JJIs1 CTYAEHTOB 4 Kypca

Anexkmpmen ycadovikmay xcyuenepin yncooanay / Ilpoekmuposanue cucmem rnekmpocuaoncenusn /Design of power supply systems

OKy makcamut / Yueonan yenv/ Purpose

OHepKacinTiK JKOHE arpapJslK
KOCIIOPBIHAAPIBIH 1K1 JKOHE CBIPTKBI
ANEKTPMEH KaOJBIKTay JKenuiepiH xobanay
KOHE OJIapJIbIH PEKUMJICPIH €CeNnTey cajachIHIa
JaFIbIIAP bl KAJBIITACTHIPY.

@®opMupoBaHHE  HABHIKOB B O0JIACTH
NPOCKTHPOBAHUS  CeTeil  BHYTPEHHEro U
BHEIITHETO 3IIEKTPOCHAOKEHHS

MIPOMBIIIJICHHBIX W arpapHbIX MNPEANpUiTUH,
U PacyeTa UX PEeKUMOB.

dopmupoBanue HaBBIKOB B obnactu
HPOCKTHPOBAHUS CETEil BHYTPEHHEIO M BHEIIHETO
ANIEKTPOCHA0KEHUSI TIPOMBIIICHHBIX M arpapHbIX
HPEIIPHUITHH, U pacuyeTa uX PeKUMOB.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypcersl CITTi asiIKTaraHHaH KeliH
OimiManymbLIap
- QIIEKTPMEH Ka0AbIKTaY JKYHenepiH TaHaay;
- 3JIEKTPMEH KaOIBIKTAY Kyimenepi
HYCKAJapbIHBIH  TEXHHUKAIBIK-YKOHOMHUKAJIBIK
KOPCETKIIITEPiH eCenTe i,
- OKeNUIIK CXEMaHbIH YThIMJbI HYCKAChIH
TaHJalabl;
- okobOanmaHFaH  dJJEKTPMEH  KaOJbIKTay
KYHECIHIH HETri3ri KalbINTHl JKOHE amaTTaH
KEHiHT1 peXUMIEPIHIH napamMeTpiiepi
ecenTeii.

- DJIEKTP KAyYIICI3IT1 *KoHEe Hai3araiijaH Kopray
KyHenepiH xobanaiibl.

IMocae ycmemHoro
o0yuarwmuecs OyayT

3aBeplIeHUs] Kypca

- IIPOU3BOJUTH BBI60p CHUCTEM
ANEKTPOCHAOKEHHUS;
- pacCUUThIBAThL TCXHUKO-O3KOHOMHYCCKHUC
MOKa3aTeu BapHaHTOB CUCTEM
AJIEKTPOCHAOKEHHUS;

- BBIOMpATh PAIMOHAIBHBI BAapHAHT CXEMBI
CETH;

- paccuMTaTh  TMapaMeTphl  OCHOBHBIX
HOPpMAJIbHBIX U HOCHeaBapHﬁHBIX PEKUMOB
MIPOEKTUPYEMOit CUCTEMBI
AIEKTPOCHAOKEHHUS.

- MPOEKTUPOBATH CUCTEMBI

91EeKTPOOE30MaCHOCTH ¥ MOJIHHE3AITUTHI.

After successful
students will be

- make a choice of power supply systems;

- calculate the technical and economic indicators
of options for power supply systems;

- choose a rational version of the network scheme;
- calculate the parameters of the main normal and
post-emergency modes of the projected power
supply system.

- to design electrical safety and
protection systems.

completion of the course,

lightning

Ilpepexeuzummepi / Ilpepexeuszumot / Prerequisites

DNEKTp CTAaHIUSIIAPBI MEH KOCAJIKBI CTAHIIHSIIIAD ‘ DNEeKTPUYECKHUE CTAHIINH U TTOCTAHITUN

| Power stations and substations

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

XKobanaynsiH xkammbel  cypakTtapbl. EcenTik
AIIEKTPIIIK KYKTI aHBIKTAY anicTepi.
KocinopbIHHBIH AMEKTp Ka0ABIKTAY JKYHECIHAET]
TUHIMAI KepHeynepli Tangay. KocinmopbIHHBIH
KYKTEME KapTorpamMmachlH KypacTelpybsl. TII,

OO6mme BOMPOCH MPOSKTUPOBAHUSA. METO b
OMpENIETICHUSI  PACUETHBIX  DIIEKTPUUECKHUX
Harpy3oxK. Br16op palMOHATBHBIX
HampsDKEHUH B CHUCTEME DIIEKTPOCHAOKECHHUS

npeanpusatus.  [loctpoeHne kapTorpammsl

General design issues. Methods for determining the
design electrical loads. The choice of rational
voltages in the power supply system of the
enterprise. Building a cartogram of the enterprise
loads. Determination of the center of electrical
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I'PII, T'TII opnHamacy sxepiepiH >KOHE CaHBIH
aHbIKTay. DnekTp sHeprusubl 1000 B-ka geiiinri
xoHe 1000 B-taH KOFaphl  KepHeEyjeri
yilecTipy cxemalapblH koOamay. IJIEeKTp
XKaOMBIKTAY KYHeNIepiHaeri >KeNUIiK KyObIpbl
Tagaay. PeakTuBTI KyaTThlH eTeMiH jxolanay.
TII xome [ITIII TtpaHchopmaTopIapbIHBIH
onTUMaAbl KyaThlH TaHaay. CeimMmap MeH
kalenbaepAiH  KUMachlH  TaHay.  ODIEKTp
XKaOABIKTay OKYHEJNepiHIeri Heri3ri JIeKTp
KaOJBIKTapbIH aHBIKTay. Typial HycKamapibl
TEXHUKAIBIK-9KOHOMHKAITBIK CJIBICTBIPY
apKbLUIbl DJIEKTP KAOJBIKTAy CXEMAaChlH TaHAAy.
DnekTp  KaOAbIKTay — JKyHeciHaeri  KbICKa
TYHBIKTay TOK KYILIIH €CenTey.

Harpy3ok  MpeANnpUsTHUS.

[EHTpa

ANEKTPUUECKUX

Onpenenenue
Harpy3ok

npennpusatus. OnpeneneHne KoiauyecTBa U
mecra pacnosoxenuss TII, T['PII, TTIIL
[IpoexkTpoBaHue  cXxeM  paclpenesieHus
ANEKTPO3HEPruM Ha HampspkeHuu 1o 1000 B.
[IpoexkTpoBaHue  cxeM  paclpenesieHus
AJEKTPO’HEPIUH Ha HarpspkeHuu Boiie 1000

B. [IpoexTupoBanue
PEaKTUBHOM MOILIHOCTH.
ONTUMAaJIbHOU MOIIIHOCTHU

KOMIICHCAIIUH
Bri6op
CHJIOBBIX

tpancpopmaropoB TII u I'TIIT. Beibop cxem
AIIEKTPOCHAOKEHUS yTeM
HSKOHOMHYECKOTO  CPaBHEHUS

BapHuaHTOB.

Pacuer TOKOB

TEXHHUKO-
Pa3IMYHBIX
KOpPOTKOI'O

3aMBIKaHUA TIIPU  TPOCKTHUPOBAHUH CHCTEM

oC.

loads of the enterprise. Determination of the
number and location of TP, hydraulic fracturing,
gas transmission station. Designing power
distribution schemes at voltages up to 1000 V.
Designing power distribution schemes at voltages
above 1000 V. Designing reactive power
compensation. Selection of the optimal power of
power transformers TP and GPP. The choice of
power supply schemes by technical and economic
comparison of various options. Calculation of
short-circuit currents in the design of ES systems.

bazoaphama rcemexwici / Pykoeooumenw npozpammel/ Programme manager

Capcenbaena ' A. ‘

Komxkua U.B.

| Komkun 1.B.
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ABTomMaTTanabIpbLIFan 6acKapy Kyiiesepi /CucreMbl aBTOMATH3HPOBAHHOIO ynpasjenusi / Automated control systems

OKy maxcamul / Yuednaa yenp

KOCIIOPBIH ~ MEH  DJIEKTP  KOHJBIPFhLIAPHIH
OackapylblH 3aMaHayd aBTOMATTaHAbIPbUIFaH

dopMupoBaHHE KOMIICTEHIMA B 00JacTH
pa3paboTKH, BHEAPEHUS, (YHKIIMOHUPOBAHUS

formation of competencies in  the
development, implementation, and operation

aKIapaTThIK XKYHEIEpiH d3ipiiey, €Hri3y, KYMBIC | COBPEMEHHBIX aBTromarusupoBanubix | Of modern automated information systems for
icTey caJlaChIH/1aFbl Ky3bIpeTTep/i | MHQOPMAIIMOHHBIX ~ CHUCTeM  yIhpamieHus | enterprise  management and  electrical
KaJIBIITACTBIPY. PEINPUATHEM U 3JIEKTPOYCTaHOBOK. . installations.

Okvimy Hamuoceci / Pezynomamut o0yuenusn
KypcTbl CoTTI asgKTaraHHAH keiiin | ITocsie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMamymbLIap od0yuyarwmmecsi OyayT students will be
- aKmaparThl KOpFay TOCUIIepi MEH oJicTepiH, | -- 3HaTh cmocoObl W MeToabl 3ammthl | - Know the ways and methods of information
COHJIali-aKk ~ TeXHHWKAJBbIK aKmaparTel eHAey | mHpopMaluK, a Takke Tmporpammbl U | protection, as well as programs and means of
OarmapiaManapbl MEH KypauJapblH Oinryre; - | cpeacTBa 06paboTkH TexHu4eckoi | processing technical information; - possess
IIEKTP 9HEPIreTUKACHIHBIH CTaHIApPTTHI | HHPOPMAIIUH; the skills of using automated control systems
MiHIETTEPIH mienry  YUrH OackapyablH | -  BiageTh  HaBblkamu  ucmosb3oBanus | for solving standard tasks of the electric
ABTOMATTAHIBIPBUIFAH  JKYHMEJIepiH  KOJJaHy | aBTOMAaTH3MPOBAHHBIX CHCTEM yIpaBjieHus | power industry.
JaFblIapbiHa ue 0oIy. Ui pelIeHus CTaHAapTHBIX  3a1ad

DIIEKTPOIHEPTETHKH.

Ilpepexeuszemmepi / Ilpepexeuzumuot

OnexkTpMeH ka0pIKTay Heri3aepi ‘

OCHOBBI IEKTPOCHAOKEHHUSI

| Electricity basics

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue Kypca

backapy oxoHe akmapar. backapy xkyieci
aHbIKTay. backapy XKyHeciHIH KypbUIBIMBI Me€
KOMITOHEHTTEPI. ABX KIKTEIYI. ABJ)
TEOPHSICBIHBIH TaMYBIHBIH HeET13r1 ke3eHaepi. AbJJ
KYpbUIaThIH 00BeKTIep. KocimOphIHHBIH THINTI
KypbulbIMbl. ABJXK KaMTamachl3 eTyniH Herisl
TYPJIEpiHIH KYpbUIBIMBI MeH Ma3MyHbl. ABXK-Hi
naiilaaHa  OTBIPBIN, KaApIBIK KyKaTTaMaH}y
azipney. XKobaHbl malbIHAAYABIH JOUEKTUIIrT Me
ke3eHzaepl. KoOaHbl Tannay HOTHXKENEpl KoH|

HET13T1 YChIHBICTAp.

VYnupasnenue u uHbopMmarus. OrmnpenencHue
cuctembl  ympamieHus.  CTpykTypa H
KOMITOHEHTHI CHUCTEMBI yIpaBIeHUS.
Knaccudukammst ACY. OcHOBHBIE ITarbl
pazButus Tteopun ACY. OOBEKTHI, IS
kotopeix  co3matorcsi  ACY.  Tunoas
cTpykTypa mnpeanpusatus. CTpykTypa u
COJIep’)KaHWE OCHOBHBIX BHJOB OOCCIICUCHHUS
ACY. Pa3paboTka KaJpoBOi JOKyMEHTAIUU C
ncnonb3oBanneM ACY. IlociaenoBaTeTbHOCTD
W JTamnbl MOATOTOBKH TPOEKTa. Pe3ynbraTsl

Management and information. Definition of
the control system. The structure and
components of the control system. ACS
classification. The main stages in the
development of the theory of ACS. Objects
for which ACS are created. Typical enterprise
structure. The structure and content of the
main types of ACS support. Development of
HR documentation using ACS. Sequence and
stages of project preparation. Project analysis
results and main views.
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aHaJInu3a IIPOCKTa n OCHOBHBIC
MPCACTaBJICHU.

bazoapnama scemekwici / Pykosooumenv npozpammul

Temupxanona X.3.

Komkun U.B.

Komkun 1.B.
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Penenik Kopzanwic ycone asmomamuxa/ Peneiinaa 3awguma u asmomamuxa/ Relay Protection and Automation

Oky maxcamul / Yueonan yenv/ Purpose

DNEeKTpPMEH >KaOJbIKTay KYHENIepiHiH opTypJi
DIIEMEHTTEPIHE apHaJFaH peleliK KOPFaHBIC
’KOHE aBTOMATHKa KYPBUIFBLIAPBIH €CENTCYMCH,
TaH/JIayMEH J>KOHE MaijanaHyMeH OalIaHBICTHI
MIHACTTEPAIH OapJIbIK KeJIEMiH OpbIHIAY YIIiH

JAFAbUIAPbI KAJbINTACTHIPY.

(DOpMI/IpOBaHI/IC HaBBIKOB JJIsI BBIIIOJIHCHUS
BCEro o0beMa 3aaa4, CBA3AHHBIX C pacCyCTOM,

BBIOOPOM W  OKCIUTyaTalued  yCTPOMNCTB
pENEerHOM 3auUThl W aBTOMATHUKU  JUIS
pa3IMYHBIX 2JIEMEHTOB CHCTEM
AIEKTPOCHAOKEHUSI.

Formation of skills for performing the entire scope
of tasks related to the calculation, selection and
operation of relay protection and automation
devices for various elements of power supply
systems.

After successful
students will be

- to calculate the relay protection devices for the
elements of the power supply circuit (electric
motors, transformers, generators, lines);

- check the developed protection devices for

completion of the course,

Oxvimy namuoiceci / Pesynomamut 06yuenus / Learning outcomes

Kypcrsi COTTI asKTaFaHHaH keifin | [Tocie ycnmemHoro 3aBeplIeHHsi Kypca
OimiManymbLIap o0yuarmuecs OyayT

- DJJeKTpPMEH  JKaOAbIKTay  CXEMAaCBIHBIH | - IPOU3BOJIUTH PACUET YCTPOMCTB pesieHOM
AJIIEMEHTTEPIH (amexTp KO3FAJITKBILITAP, | 3aLIUTHI 3JIEMEHTOB CXEMBI
TpaHcopmaTopiiap, TEHeparopiap, JKeIiep) | 3MEeKTPOCHA0KCHHUS (3mexTpoaBUTaTENCH,

penenik KOpFay KYPBUIFBUIApbIH — €cenTeyi | TpaHChOpMaTOpOB, TEHEPATOPOB, JINHUN);

Kyprizeni); — TIPOBEPSTH pa3pabaTbiBaeMble YCTPOWCTBA

- O31pJIEHT'€H KOPFaHbIC KYPBUIFbUIAPbIH
CE3IMTAJIIBIK OOMBIHIIIA TEKCEPE];

- OHEPKICINTIK KOCIMOPBIHHBIH IEKTPMEH
XKaOJIPIKTay CXEMachl 3JIEMEHTTEPIHIH peJelliK
KOpFay jKOHE aBTOMAaTHKa CXeMaJlapbIH
o3ipreni,

- Op TYpJli eHIIpyIi pUpManap eHepKICIITIK
KOCIMOpBIHAAp/AA NailananyFa YCIHATHIH 9P
TYPJIi pesielik KOPFaHbIC )KOHEe aBTOMAaTHKa
KYPBUIFBUTAPBIHBIH KOHCTPYKTHBTI
apTHIKIIBIIBIKTAPbl MEH KEMIILTIKTEPiH
TaJIal a6l )KOHE CBIHM Oarajiaiinbl.

3aIIUThI 10 YYBCTBUTEIIBHOCTH;
- pa3pabaThIBaTh CXEMbI PEJICHHOMN 3alTUTHI U

aBTOMaTHUKH 3JIEMEHTOB CXEMBI
ANEKTPOCHAOKEHUS IIPOMBIIIJIEHHOTO
NPEIIpUATHS;

- AHAJIM3HUPOBATh M KPUTHUYECKH OLICHHBATH
KOHCTPYKTUBHBIE JTOCTOMHCTBA U HEAOCTATKU
Pa3IMYHBIX YCTPOWCTB PEJICMHON 3allUThl U
ABTOMATUKH IIPEUIaraéMbIX K JKCILIyaTaluu
Ha MPOMBIIIUIEHHBIX MPEINPUSITUIX
Pa3TUYHBIMHU (PUPMaMHU TPOU3BOIUTEISIMHU. -

sensitivity;

- to develop schemes of relay protection and
automation of elements of the power supply circuit
of an industrial enterprise;

- analyze and critically evaluate the design
advantages and disadvantages of various relay
protection and automation devices offered for
operation at industrial enterprises by various
manufacturers.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

ABTOMATTaH/IBIPBUIFAH AJIEKTPIKETEK Herizaepi /

/

OCHOBEI ABTOMATH3UPOBAHHOI'O
QJICKTPOIIPpHUBOIa

Basics of an automated electric drive

Kypcmuiny Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

BHCKTp CTaHIHSJIaPbI MCH

sHeprus | OCHOBHEIE BHIbI aBTOMATHUECKHX ycTpoiicTs | The main types of automatic devices in power

60




KyHenepiHaeri ABTOMATThl  KYpPBUIFBUIAP.IBIH
Heri3ri Typiepi. OnepanusiblK TOKTHIH Ko3Aepi
MEH CXeMajapbl. DJIEKTPOMEXAaHUKAJIBIK peJe.
Tox tpanchopmaropnapsl. Tokrap. Kepney

TpaHchopMaTopIapsl. CBI3BIKTHI
muddepeHnmanapl  Kopray.  KambIKTBIKTaH
Kopray. Tpaucdopmaropiaap MEH

aBTOTpaHCOpMATOPIAPABI  pENIeTiK  KOpray.
Kypama mmnanapaesr kopray. 1000 B >xorapsl
ACHHXPOH/IBI KOHE CUHXPOH/IBI
KO3FAITKBIIITApAsl koHe KommeHncaToprapas
Kopray. ABToMatThl Kaiita Kocy. ABP. AUP. P3
OpEKETiH pEe3epBTEYy.

Ha DJJICKTPOCTAHIMSAX M B DHEPrOCHUCTEMAax.
Hcrounnku u cXembl ONEPATHUBHOTO TOKAa.
DneKkTpoMexa-HUIeCKUe pene.
Tpanchopmaropel  Toka.  MakcuMmanbHas
TOKOBas 3aIuTa. Tpanrchopmaropsl
Hanpsbkenusa. Juddepenunanpuas 3ammra
nmuHul. JucranumoHHas 3amura. Peneiinas
3anuTa TpaHchopMaTopoB U
aBTOTpaHC(POPMATOPOB. 3ammTa COOPHBIX
IUH. 3aliTa aCUHXPOHHBIX M CHHXPOHHBIX
nsurareneit Beie 1000 B u kommeHcaTopoB.
ABTOMAaTHYECKOE TIOBTOPHOE BKIIIOYCHHE.
ABP. AYP. PesepBupoBanue aeiictaus P3.

plants and power systems. Sources and circuits of
operating current. Electromechanical relays.
Current transformers. Overcurrent protection.
Voltage transformers. Line differential protection.
Distance  protection. Relay protection of
transformers and  autotransformers.  Busbar
protection.  Protection  of induction and
synchronous motors above 1000 V and
compensators. Automatic reclosing. AVR. AChR.
Reservation of the action of the relay.

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunwl/ Course features

[ToH GoiibIHIIIA TPAKTUKAIIBIK cabaKkTap DIEKTp
JHEPreTHKACHI KadeIpachIHbIH ITOJIUTOHBIHIA
OTKI3lIeal.

IIpakTueckue 3aHATHS 10 AMCLUILUIMHE
NPOBOJATCS ~ HAa  TOJHMIOHE  Kadeapsl
JJIEKTPOIHEPrETUKH

Practical classes in the discipline are held at the
training ground of the Department of Electric
Power

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Capcenbaena ' A.

I'manmos 1O.B.
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Anekmp KoHOwvIp2BLAaApOLl Moumaxcoay/ Monmasc snekmpoycmanosox/ Installation of electrical

Oky maxcamul / Yueonan yenv/ Purpose

KYPBUIBIC JKOHE op Typili OOBEKTUIEpIl 3JIEKTP
XKaOJIpIKTay — TMPOLIECTEpPIHIE  BNEKTp  Kypaiiap
MOHTKBIH/IAFBI JKOHE JKOHJCYIHIETl ecererepl
©3/IITHEeH, IIBFAPMAIIBUIBIKIICH IIeNTy KaOUIeTiH
KJIBITACTHIPY

dbopMHupoBaHHE  3HAHHH,  O3BOJISIOIINX
CaAMOCTOATCIBbHO U TBOp‘IeCKI/I pemaTb 3aJa4uun
MOHTaKa M HaJaJKH 3JEKTPOOOOPYIOBaHMS B
MPOIECCe CTPOUTEIBCTBA W IKCIUTyaTalluu
CHCTEM  DJIEKTPOCHAOKEHHS  pa3IMYHBIX
00BEKTOB.

formation of knowledge among students, future
electricians, allowing them to independently and
creatively solve the problems of installation and
adjustment of electrical equipment during the
construction and operation of power supply
systems for various objects.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiManymbLIap

- 0acUIbUIBIK JKOHE HOPMATHBTIK Marepuaiapipl,
KOOWIBIK JKOHE KOHCTPYKTOPJIBIK —KyKarTaMaHbl
TakTaIaHa bl

- MOHT@XHay JKOHE  Oamlray  SKYMBICTaphbl
KOOAIAphIHBIH ChI30ATAPhI MEH CXEMAJIAPhIH OKY

Ilocsie ycnemHoro 3aBepiieHMsi Kypca
o0yuarmuecs OyayT

- I0JIb30BaThCs PYKOBOASAIIMMYI M HOPMAaTUBHBIMU
Marepualamy, IMPOEKTHOM M KOHCTPYKTOPCKOMN
JIOKyMEHTAIHEH;

- YUTaTb W BBIIOJNHATH  YEPTEKU U CXEMBI
[IPOEKTOB MOHTKHBIX U HAIAJJOUHBIX padoT

After successful completion of the course,
students will be

- to use guidelines and normative materials, design
and engineering documentation;

- read and execute drawings and diagrams of
installation and commissioning projects ;

- capable of performing installation and

KOHE OpbIHIayFa - TPOM3BOINTH MOHTXKHBIC M ITyCKOHANAI04HbIe | commissioning of electrical equipment.
- - JIEKTP a0 BIKTAPHIH MOHTAKAY YKOHE ICKE KOCY | pabOThI 27IEKTPOOOOPYIOBAHKSL.
MKYMBICTApBIH KYprizyre KaOUIETTI.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNEeKTPTEXHUKAIBIK MaTepUaITany/

‘ aﬂeKTpOTCXHI/I‘IeCKOC MaTepI/IaJ'IOBe)IeHI/Ie/

| Electrical Materials

Kypcmuiny kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Kipicne. Onektp enuiepai MOHTaXJIAyIblH
Herizgepi.  DJEeKTp  MOHTaXAay  ©HJIpICIH
YHBIMIACTBIPY Heri3zepi. OnexTp
KO3FAJITKBIIITap bl MOHTaX/1ay.
TpancdopmMaTopIbIK CTaHIUSAIAPABI MOHTAXKAAY.
AyanblK 35eKTp Kyienepin MoHTaxnay. Kabenpb
KEJIepiH MOHTAX/1ay.

Beenenne B kypc aucturumHbel.  OOriue
CBENIEHUS TO0 MOHTaXy JJIEKTPOIPOBOJIOK.
OCHOBBI OpraHu3aluyd 3JIEKTPOMOHTAKHOTO
MPOU3BOJICTBA. MOHTaX JJIEKTPOBUTATEICH.
MoHTax TpaHCHOPMATOPHBIX MOACTAHIUH.

MomnTax BO3YIIHBIX JIMHUN
3JIEKTpoIepeay. MoHTax KaOeNnbHBIX
JIMHUU..

Introduction to the course of the discipline. General
information on the installation of electrical wiring.
Fundamentals of the organization of electrical
production. Installation of electric motors.
Installation of transformer substations. Installation
of overhead power lines. Installation of cable lines.

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvy/ Course features

ITon GolibIHIIIA TPAKTUKATIBIK cabakTap DIEKTp
SHEPreTHKAChl KadeIpachlHbIH MOJIUTOHBIHAA

IIpakTueckue 3aHATHS 10 AMCLUILUIMHE
MPOBOJATCS  Ha  MOJMroHe  Kadeapsl

Practical classes in the discipline are held at the
training ground of the Department of Electric
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OTKI3lIeal.

| snexTposmepreTuku | Power

bazoaprama scemexuiici / Pykoeooumens npozpammur/ Programme manager

Capcenbaena ['.A.

| I'mapos 10.B. ‘
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Inekmpmen xncadovikmay Kypoiazoinapoin ycmay / Texnuueckoe oocaysycuseanue ycmpoiicme 3aekmpocraoxcenusn / Maintenance of power supply

devices

OKy makcamuwt / Yueonan yenwv/ Purpose

OHEPKICINTIK KOHE arpapiiblK KOCITOPBIHIAPABI
AJIEKTPMEH Ka0BIKTAY JKEIJIEPIHE TEeXHUKAIIBIK
KBI3MET KOPCETY TEOPUsICHl OOWBIHIIA Oi1iM MEH
JaFAbpUIaP bl KAJBIITACTHIPY.

@opMHUpOBaHHWE 3HAHMUW U HABBIKOB 10
TEOPUHM TEXHUYECKOI0 OOCIIyKUBaHUS ceTei
AJIEKTPOCHAOKEHHUS ~ TNPOMBIIUICHHBIX U
arpapHbIX IPEANPHUATHIA.

Formation of knowledge and skills in the theory of
maintenance of power supply networks of
industrial and agricultural enterprises.

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
- KOCQJIKbI 2JICKTP CTAHIMIAPBI MEH XKeiepi
KYPBUIFbUTAPBIHBIH AJEKTP cXeMaJlapbIH
o3ipaeni;

- TpaHchopMaTopiapra, JJIEKTP DHEPTUSICHIH
TYPJICHIIPTIIITEpre OoHE DJJCKTP JKEJiIepiHe
KBI3MET KepceTy OOWBIHIIA  KYMBICTapAbI
OpBIHAAY/Ibl KAMTaMachl3 eTe/l;

- oye JKoHe Kalenb KeNUIepiHIH >KaFdaiblH
0aKpuIay, OJapFa TEXHHUKAJBIK KbI3MET KOpCeTy
OOMBIHILIA KYMBICTApAbl YHBIMIACTBIPY JKOHE
KYprizesi.

IlocJie ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT

- pa3pabarbiBaTh DJIEKTPUYECKUE CXEMBI
YCTPOUCTB DJIEKTPUYECKUX MOJICTAHIUN U
ceTei;

- obecrnieunBaTh BBIIOJHEHUE paboOT IO
00CITyKUBAHUIO TpaHc(hOPMaTOPOB,
npeoOpa3oBareseil AEKTPHIECKON YHEPTUN U
JIEKTPUUECKUX CETeH;

- KOHTPOJIMPOBATh COCTOSIHHE BO3AYIIHBIX H
KaOenbHBIX  JIMHUW, OpPraHW30BBIBATH W
MPOBOJUTH PA0OTBI 1O WX TEXHUYECKOMY
00CTyKHBaHHIO.

After successful
students will be

- to develop electrical circuits of devices for
electrical substations and networks;

- to ensure the performance of work on the
maintenance of transformers, converters of
electrical energy and electrical networks;

- control the condition of overhead and cable lines,
organize and carry out maintenance work..

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamroe codepicanue kypca/ Course summary

Installation and maintenance of electrical
substations. Installation and maintenance of
power supply networks. Short circuits in
electrical systems. Power and measuring
transformers. Insulators and live parts. Switching
and protective equipment of switchgears.

VYCTpolcTBO M TEXHMUYECKOe OOCITy)KHBaHUE
JJEKTPUYECKUX IMOACTAaHIUN. YCTPONCTBO H

TEXHUUYECKOE o0cCITy>)KHBaHUE ceTen
anekTpocHaOxeHus. KopoTkue 3amblkaHUs B
JNEeKTpUYecKuX  cucremax. CuioBele W
U3MEPUTEIIBHBIE TpaHCPOPMATOPBHI.
W3onaTopel M TOKOBEAYIIME  YacTH.
KommyTanuonnoe u 3alIUTHOE
o0opyoBaHue pacnpeenTenbHbIX
YCTPOWCTB.

BHCKTp KOCAJIKbI CTAHIUAJIAPABbIH KYPBUIBICHI JKOHC

TEXHUKAJBIK  KBI3MET  KOpCETy.  DIeKTpMEH
KaOJBIKTAay  JKEJUIEpPIHIH  KYPBUIFBICHI  JKOHE
TEXHUKAJIBIK KbI3MET Kepcery. OnekTp

KyHenepiHzeri Kpicka TyibikTany. KymTik sxoHe

emmey TpaHchopMaTopiaapsl. OKIIayiarbImTap
MEH  TOK  ©TKI3rill OemikTep. Tapary
KYPBUIFBUTAPBIHBIH KOMMYTAaIHSITBIK KOHE

KOpTraHbIC )Ka6I[LIF bI.

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvy/ Course features
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ITon OolibIHINA MPAaKTHKAIBIK cabakrap Daektp | [Ipaktnueckue 3amstus 1o aucuuiuinae | Practical classes in the discipline are held at the
JHEpPreTuKachl KadeapachlHbIH IOJUTOHBIHAA | IPOBOMATCS ~ Ha  momurone  kadenpsi | training ground of the Department of Electric

OTKI31IC]I. AJICKTPOIHEPTETUKU Power
bazoaprama scemexuiici / Pykoeooumens npozpammul/ Programme manager
Capcenbaena I'.A. ‘ I'mapos 10.B. ‘
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Inekmp 2cadObIKmapovl RAOAIany yHeane rnconoey/ Pemonm u skcnnyamayus snekmpoooopyoosanus/ Repair and maintenance of electrical

equipment

OKy makcamuwt / Yueonan yenwv/ Purpose

arpapJibIK JKOHE OHEPKICINTIK KOCIMOPBIHIAPABIH
INEKTP IIap yalTbLIbIFbIH 1A bl IIEKTP
XKaOIBIKTApIbIH OapIbIK TYPJEPiHiH
nanaaHyIbIH HEeTi37epl )KOHE OJIap/Ibl KOHILCY
TypaJibl O11iM aiy.

(dbopMHUpOBaHHE CUCTEMbI 3HAHHH O HAYYHO-
TEXHUYECKUX OCHOBAaX OJKCIUIyaTalud W
PEMOHTa BCEX BHJIOB IEKTPOOOOPYIOBAHUS
INEKTPUYECKOT0 XO35CTBA ITPOMBIIIJICHHBIX
U arpapHbIX NPEIIPUSTUH.

the formation of a system of knowledge about the
scientific and technical foundations of the
operation and repair of all types of electrical
equipment in the electrical economy of industrial
and agricultural enterprises.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiManymbLIap
- Kosrarrkpnrap MeH anmaparrapzia  OosiaTbiH
(MBHMKAIBIK, ~ TIPOIECTEpAl  TalIai bl JKOHE
CHTTIATTa BT,
- ONEeKTPKeNUTK 00BEKTUICPAIH AEKTP-

XKaOBIKTApbIH SKOHJICY/IH Heri3ri MPOIECTePIHIH
TEXHOJIOTHSUIBIK ChI30aapbIH KYpacTbIpaipl;

- DJNEKTp  KENMUIK  OOBEKTUIEPHIH  DJIEKTP
XKaObIKTapbIH KOHJIEY YILiH KKETTI
KaOJIBIKTap/IbIH, MEXaHW3MIEp MEH KYpbUFbLIap-
JIBIH, TI3IMIH YKacal/IbI YKOHE TAHIAM/IEL,

- DNEKTp  CTaHIMSUIAPhl  MEH  KOCAJIKBI
CTaHLIMSUIApIbIH SMEKTP >KaOJbIKTapbIHbIH KaKETTI
KYMBIC PEKUMJEPIH >KOHE oOJapiapl MaiianaHy
NPOLIECIHIH OepuIreH mMapaMeTpiiepiH KaMTaMachI3
eTyre KaOuUIerTi.

IMocse ycmemHoro
o0yuarmuecs OyayT
- AHaJIM3UpOBATh U OIIMCHIBATH (1)I/I3I/I‘~I€CKI/I€
MPOLIECCHI, TPOTEKAIOUINe B JBUraTENsSIX H
amnmaparax;

- COCTaBJISITH  TEXHOJOTHUYECKHE
OCHOBHBIX MPOILIECCOB
3IEKTPOOOOPYAOBAHUS
00BEKTOB;

- COCTaBJIATH IIEPEUYCHb W TPOU3BOIHTH
BEIOOp  OOOpyIOBaHUS, MEXaHU3MOB H
MIPUCTIOCOOJICHUH, HEOO0XO0IMMBIX IUTS
MIPOU3BOJICTBA peMoHTa ANEKTPO00O-
PYIIOBaHUS JIEKTPOCETEBBIX 00BEKTOB;

- obecrieunBaTh TpeOyeMble PeKUMBI PabOTHI
ANEKTPOOOOPYIOBAHUS  AJICKTPOCTAHIIMA |
MOJACTAaHIMN, W  3aJaHHBIE  [apaMeTPhI
Tporiecca uX IKCILTyaTariu.

3aBeplIeHUs Kypca

CXEMBI
peMOHTa
IEKTPOCETEBBIX

After successful
students will be

- analyze and describe the physical processes
occurring in engines and vehicles;

- to draw up technological diagrams of the main
processes of repairing electrical equipment of
power grid facilities;

- draw up a list and make a choice of equipment,
mechanisms and devices necessary for the repair of
electrical equipment of power grid facilities.

- capable of providing the required operating
modes of electrical equipment of power plants and
substations, and the specified parameters of the
process of their operation .

completion of the course,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DJIEKTpP TEXHOJOTHUSIIBIK KOHIBIPFbUIAp/

\ ONEeKTPOTEXHOJIOTHYECKHE YCTAHOBKHU/

| Electrotechnological installation

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

MoHTaxxay JKOHE KOeHACY IKYMBICTApbIHBIH| Buasl ©  opraHu3amms MOHTaXHBIX U | Types and organization of installation and repair
TYpJiepi MEH  YHBIMAACTBIPBUIYBL.  DIIEKTp | peMOHTHBIX pabot. Texwomorust pemonta | Work. Electrical equipment repair technology.
XKaOIBIKTapbIH KOHJIEY TEXHOJIOTHUSCHL. | DIIEKTPOOOOPYAOBAHHUSI. Pemont | Repair of complete switchgears. Repair of power
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KuHakThIK TapaTy KYpBUIFBUIAPBIH JKOHJCY.
DnexTp Oepy KeliJepiH XeHIey. MoHTaxIay
KOHE JKOHJEY MKYMBICTAphl Ke31HJAEri €HOCKTI
Kopray. llaliananyablH YUBIMABIK KYPBUIBIMBI.
Heriszri  yreiMpap. OnexTp  MallMHalapblH
naiinanany.  Kymrik — Tpancdopmaropiapab
nainanany. TapaTy KYpbUIFbUIAPBIH MaiiganaHy.
DnexTp Oepy KeIlIepiH naiiaiany.

KOMIUIEKTHBIX pacnpeenuTeNbHbIX
YCTPOMCTB. PEMOHT IMHUY 371eKTponepesadu.
Oxpana Tpyga T0pd  MOHTaXHBIX H
peMOHTHBIX  pabotax. OpraHuzalmoHHas
CTPYKTypa JKCILTyaTaluu. OcHoBHbIE
MOHATHSL.  DKCIULyaTalMsl — 3JIEKTPUUECKUX
MaIIHH. DKcrtyaranus CHJIOBBIX
TparnchopmMaTopoB. DKCIuTyatanus
pacnpenenuTeIbHbIX YCTPOMCTB.
DKcIulyaTtauus JMHUH 31eKTponepeayn.

lines. Labor protection during installation and
repair work. Operational organizational structure.
Basic concepts. Operation of electrical machines.
Operation of power transformers. Operation of
switchgears. Operation of power lines.

ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features

I1on OolipIHIIA MPAKTUKAIIBIK cabaKTap DJIEKTp
IHEPreTUKAachl KaepachIHbIH MOJIUTOHBIH/IA
OTKi31Ie/i.

[IpakTnueckue 3aHATHS 1O JAUCLUIUIMHE
IPOBOJATCS  HAa  MOJMIoHEe  Kadeapsl
AEKTPOIHEPTETUKHI

Practical classes in the discipline are held at the
training ground of the Department of Electric
Power

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

Capcenbaena ' A.

I'manos 10.B.
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KacinopbiHaapaaFbl JIKOHOMHUKA KIHE IHEProMeHeKMEHT / IJKOHOMHMKA U YHEepProMeHeI)KMeHT Ha npeanpusaTusx / Economics and energy

management at enterprises

OKy makcamuwt / Yueonan yenwv/ Purpose

DHEePreTUKAaIBIK caiama SKOHOMHKAHBIH
TEOPHSITBIK Heri3i JKaWbIHIa ouTiM
KAJIBIIITACTBIPY, TEXHUKO-D)KOHOMHUKAJIBIK
MOCeJIENIeP/IiH KYHETIK TalJayblHbIH JIaFIbIChI
M€EH JTYHHETaHBIMBIH KAJIBIIITACTBIPY,
TEXHUKAIBIK  MIHACTTEPAl  SKOHOMMKAJIBIK
TYPFBIJIAH IIEITy.

dopMmupoBaHuWe  3HaHUH B OOJacTH
TEOPETUUCCKUX OCHOB KOHOMHKHU
JHEPreTUYecKo OoTpaci, (GOpMUPOBAHUE
MHPOBO33PCHUSI M HABBIKOB CHCTEMHOT'O
aHaIM3a TEXHUKO-3KOHOMHYECKUX IPOOIIEM,
IKOHOMHYECKOTO  TOJAX0Ja K  PEIICHUIO
TEXHUYCCKHX 33]1a4.

Formation of knowledge in the field of theoretical
foundations of the economy of the energy industry,
the formation of a worldview and skills of system
analysis of technical and economic problems, an
economic approach to solving technical problems.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypcrsi COTTI asKTaFAaHHAH Keiiin
OimiManymbLIap
- MaHBbI3 bl TEXHHUKAJIBIK-9KOHOMUKAJIBIK

KOPCETKIITEPIiH eceOiH XKypri3eni,

- KYpAeni cCalbIMAapAbl aHBIKTAY JHEPrHs
OHJIIPYIIH ©31HIK KYHBIH KaTbKyISIUsIaiIbI,

- KaObUIJaHFaH UHXEHEpJIIK  HIemiMaepal
HETI3JCUTIH TEXHHKAILIK-DKOHOMHKAIBIK
(dbakTopIapIbl TAIIANTBI.

ITocae ycnemHoro 3aBepiieHus Kypca
o0yuarmuecs OyayT

- TpPOM3BOIUTH  PacCYeThl  BaKHEHIINX
TEXHUKO-IKOHOMHUYECKUX MOKa3aTeleH;

- ONpeAeNsATh KAaNHWTAIbHBIE  BIIOKCHHS
KaJbKYJIUPOBATh ce0eCTOMMOCTb
MIPOU3BO/ICTBA SHEPTHUH;

- aHAJIM3UPOBATh TEXHUKO-DKOHOMHYECKHE
(hakTOphI, 00YCITOBIMBAIOIINE TPUHSATHIE
WH)KEHEPHBIE PELICHHUS.

After successful completion of the course,
students will be

- make calculations of the most important technical
and economic indicators;

- to determine capital investments, to calculate the
cost of energy production;

- to analyze the technical and economic factors that
determine the adopted engineering decisions.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OnekTp — Kediiepi  koHe  okyiemepi [

/

3HeKTpI/I‘leCKI/Ie CETHU U CUCTCMbI

Electrical networks and systems

Kypcmuviny kbickawa mazmynst / Kpamroe codepycanue kypca/ Course summary

Kipicne. DHepreTuxanblk pecypcrap, oJapiabl
naiinanany OarbITTappl MEH 3KOHOMMKACHI.
Kocinopbin akTuBTEpl. OHEpPrust OHAIPICIHIH
©31HJIIK KYHBl. DHEPrusi KOCIMOPBIHAAPHIHIAFHI
Oara  cascaTpl. ODHEpPrUsAMEH > KaOJIBIKTAy
HSKOHOMHKACHIHBIH HeTi3[epl. DHEepreTHKaJbIK
OHJIIPICTI ICKe aceIpy, naiina JKOHE
pEeHTa0eIbALTIK. DnexTp JHEPTrUSICHIHBIH

Beenenue. OHepreTu4ecKue pecypcsl,
HanpaBJIeHUs U HKOHOMHKA ux
UCIIOJIB30BaHUS. AKTHUBEBI OpCApPUATHA.
CebecToMMOCTh  MPOU3BOJCTBA  DHEPTUHU.
[TonuTuka 11eH000pa30BaHMS Ha
sHepronpeAnpusaTHiIx. OCHOBBI SKOHOMHKH
sHeprocHaOxeHus. Peanuzanus, npuObLUIb U

peHTa6CHBHOCTB OHCPIrCTUYCCKOIO

Introduction. Energy resources, directions and
economics of their use. Enterprise assets. Cost of
energy production. Pricing policy at energy
companies. Fundamentals of Energy Supply
Economics. Sales, profit and profitability of energy
production. Wholesale and retail electricity
(capacity) markets. Energy enterprise management.
Design analysis. Technical and economic
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(KyaThIHBIH) KeTepMe >JKoHe Oesmiek cayzaa | npousBoactBa. OntoBble u  po3HuuHbIe | indicators

HApBbIKTaphl. JHEPreTUKAJBIK  KACIMOPBIH/BI | PHIHKU AIEKTPOIHEPIUU (MomHOCTH).
Oackapy. JKoOGamblk Tanmay. TexHuKanbIK- | YrpaBieHue SHEPreTUYECKUM
HKOHOMHKAJIBIK KOPCETKIIITEp MIPEANIPUATHEM. [IpoekTHbIit aHaJIn3.

TeXHUKO-2KOHOMHYESCKHE ITOKa3aTeIn

bazoaprama rcemexuici / Pykosooumens npozpammul/ Programme manager

OpsbimbaeBa @.A. ‘ I'mymenko T.M. ‘
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DJIeKTPMeH Ka0AbIKTAY Kylesaepinaeri eTnesi npouecrep / Ilepexoanbie nmpouecchl B cucreMax djiekTpocHadxkenus / Transients in

power supply systems

OKy makcamul / Yueonan yeno

DJEeKTp DHEpPreTUKachl IKyHheci pexHMiHIH
opTypii  Oy3bUTyIapel  Ke3iHAe — OTIedl
IpOoIeCTEp AaFbIMBIHBIH (DU3MKAJIBIK Herizaepi
cajachlHIa 0a3aJbIK OUTIMJII KAJIBIITACTHIPY

dbopmupoBanre 0a30BBIX 3HAHUN B O0NacTH
(U3MYECKUX OCHOB MPOTEKaHHS MEPEXOIHBIX
MPOIIECCOB MPU  PA3JIMYHBIX BO3MYLICHUSX
peXHMMa IEKTPOIHEPTeTUUECKOIM CUCTEMBI

formation of basic knowledge in the field of
physical foundations of the flow of transient
processes under various disturbances of the
regime of the electric power system

Okvimy namuoceci / Pezynomamut o0yuenusn

Kypersl CoTTI asIKTaraHHaH KeHiH
oiniMasymbLIap
- KbICKa TYWBIKTATy Ke3iHJEerl TOKTapabl

€CernTey XoHe TpaHchopMaTopiap MEH dJIEKTP
KO3FAITKBIITAPBIH JKENire KOCy OAICTepiH
Oiy. - KbICKAa TYHBIKTAIy TOKTApPBIH €CenTel
Olly oHE DIJIEKTP SHEPreTUKAJBIK KYHeCIHIH
CTaTUKAJIBIK KOHE JUHAMHUKAIBIK TYPAKTBUIBIK
JNEHTeliH aHBIKTay; - JJIEKTP JHEPreTHKAIBIK
KYHeneperi  DIIeKTPOMEXaHUKAIBIK  JKOHE
3JIEKTPOMArHUTTIK eTmeli nporecTepi
ecenTey 9MicTepin backapy.

IMocse ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT
- 3HaTh METOJBl PAcUeTa TOKOB MpPU KOPOTKUX

3aMBIKQHUSAX W BKJIIOYEHUM B CETh
TpaHc(hOPMATOPOB U AIIEKTPOIBUTATEIICH.

- yMeTh pACCUUTHIBATH TOKHA KOPOTKOTO
3aMbIKaHUs u OTIpeICTISATh YpOBEHB

CTaTUYECKOM M JUHAMHUYECKOM YCTOMYMBOCTH
INEKTPOIHEPIETUYECKON CUCTEMBI;

- BIICACTH METOJaMHU pacucra
QJICKTPOMCXAHUYCCKUX U IJICKTPOMAIHUTHBIX
MEPEXOOAHBIX mponeccoB B

QJICKTPOOHCPICTUICCKUX CUCTCMAX.

After successful completion of the course,
students will be

- know the methods of calculating currents in
case of short circuits and the inclusion of
transformers and electric motors in the
network. - be able to calculate short-circuit
currents and determine the level of static and
dynamic stability of the electric power system;
- to master the methods of calculating
electromechanical and electromagnetic
transients in electric power systems.

Ilpepexeuszemmepi / Ilpepexeuzumuol

OnexkTpMeH xka0pIKTay Heri3aepi

| OCHOBBI 21EKTPOCHAGKEHHUs

| Electricity basics

Kypcmoty kbickawia mazmynul / Kpamkoe codepicanue Kypca

DNEeKTp SHEpreTuKachl KyhenepiHaeri eTHell
MPOLECTEPIIH TEOPHUICHI MEH €CEeNTeyNepiHiH
Ka3lpri  Jkargailbl  MeH Jamybl  Typajbl
MoJliMeTTep. OTIeN NPOLECTePiH KIKTenyi.

CBeIleHI/IFI O COBPEMCHHOM COCTOIHHMU H
Pa3sBUTHUU TCOPHUU U PaACUCTOB IMCPECXOIHBIX
IIpoIECCOB B SJICKTPOOHEPICTUICCKUX
CUCTCMAXx. KHaCCI/I(bI/IKaLII/IH MNEPCXOAHBIX

Information about the current state and
development of the theory and calculations of
transient processes in electric power systems.
Classification of transients. Electromagnetic

DJIEKTPOMArHUTTIK OTIEIN MpoIecTep. OTHENi | MPOIEeccoB. DIEKTPOMArHUTHBIE Tepexoanbie | transients. Transient electromechanical
AIEKTPOMEXAHUKAIIBIK TPOIIECTE. nporueccel.IlepexoHbie dMeKTpOMeXaHHUeCKUe | Processes.
TIPOIIECCHI.
bazoapnama scemexuiici / Pykosooumensv npozpammol
Hypmyxamenosa T.K. ‘ Komxkun 1.B. ’ I'mymenxo T.W.
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DHepreTUKaaarbl KelleHai xemiepain kudepkayincizairi /| KubepoesonmacHocTh KoMILIeKCHBIX ceTeii B dHepreTuke / Cybersecurity of

complex networks in the energy sec

OKy makcamul / Yueonasn yeno

DHeprusi  KOCIMOPBIHIAPBIHBIH ~ aKIapaTThIK
KYHenepi MEH aKMmapaTThIK pPecypCTapbIHBIH
KHOEpKayIICi3AiriH KaMTaMachl3 €Ty OOMBIHIIIA
OLTIM MEH JaFapUIap KEIICHIH KAIBIITACTHIPY.

CDOpMI/IpOBaHI/Ie KOMIIJIEKCa 3HAHUI 1 HaBBIKOB

1o o0ecrneveHno kubepbe3onacHoCcTH
WH(POPMAIIMOHHBIX CHCTEM u
MH()OPMAITMOHHBIX pecypcoB
SHEPTrONPEANHUITHI.

AKMapaTThIK JKyHelep MeH JHEepPreTUKaIbIK

KOMIIaHUSTIapAbIH aKnapaTThIK
pecypcTapbIHbIH KHOepKayirnci3airia
KaMTamacbl3 ety OoWblHImIA OuTliM  MeH

Jarabliap KeIlleHIH KaJIBIIITACTBIPY.

Okbvimy namuoceci / Pezynomamut o0yuenus

Kypersl CITTI KeiliH
oiiMasymbLIap

- SHEPTEeTUKAIBIK o0BeKTIepIIH
KHOEpKayINci3irii KaMTamMachl3 €Ty YIIH icC
KY3iHAE  KOJJaHyFa  KaXeT  aKMmaparThIK
TEXHOJIOTHSIIAPIbI OLITY;

- ToKipuOene KuOepKayinci3aiKTi KaMTaMachl3
eTy YIIH OLIiM MeH IarablIapibl KoJIJaHa
oiny;

- KuOepKayimnci3iK cajaachlH/la KOJITaHbUIATHIH
3aMaHayu TeXHOJIOTHsIap Typajibl OLTiMIL;

- KubepKayliInci3iK canacblHAa Tanaay Kyprizy
ozicTepiH 61Tyl Kepek.

agKTaraHHaH

IMocne ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT

- 3HaTh MH(MOPMALMOHHBIE TEXHOJOTHUH,
HeO6XOI[I/IMBIe JIIA HCII0JIb30BaHUA B
MPAaKTHYECKOHN eSTeTbHOCTH I 00eCTIeYeHHS
K1OepOe30MmacHOCTH 00bEKTOB SHEPTETUKH;

- YMETh WCIIOJIb30BAaTh 3HAHUS W YMEHUS IO
o0ecre4eHno knOepOe3onacHOCTH B
MPAKTUYECKOH 1eATEIbHOCTH;

- BJAQAETh 3aHUSMH O  COBPEMEHHBIX
TEXHOJOTHSX, TMPUMEHSEMBIX B  o01acTu
KnOepOe30IacHOCTH;

- BJIaJIeTh METO/JaMHU IPOBEJCHUS aHajlIHu3a B
o0actu obecriedeHust KubepOe30MmacHOCTH.

After successful completion of the course,
students will be

- know the information technologies necessary
for use in practice to ensure the cybersecurity
of energy facilities; - be able to use knowledge
and skills to ensure cybersecurity in practice; -
possess knowledge of modern technologies
used in the field of cybersecurity; - be
proficient in methods of conducting analysis in
the field of cybersecurity.

Ilpepexeuszemmepi / Ilpepekeusumaol

Information and communication technologies

NHupopmaninoHHO-KOMMYyHHUKAIIHOHHBIE
TEXHOJIOTUH

Information and communication technologies

Kypcmoty kbickawia mazmynul / Kpamkoe codepcanue Kypca

ABTOMaTTaHIBIPUTFaH HEPTEeTUKAIBIK
KyHenepreri KuOepKayincizIik MiHIETTepi.
AHTHBHpYCTap JKOHE DIEKTPOHIBIK KYKar
allHaJBIMBIH ~ PYKCATChI3  KOJ  JKETKI3y/AeH
Kopray. Kubepkayincizmik >KyHleciH Kypy
OPUHIUNTEPI. ABTOMaTTaHIBIPbUIFaH

3agaun KnOepOe301macHOCTH B
aBTOMATH3UPOBAHHBIX CHUCTEMaX 3SHEPreTHKH.
AHTHBUPYCBI M 3allUTa  JJIEKTPOHHOI'O
JTOKYMEHT0000poTa oT HE
CaHKIIMOHMPOBAHHOIO Jjaocrtyna. [IpuHnumsl
MOCTPOCHHSI  CHCTEMBl  KHOEpOEe30MacHOCTH.

Cybersecurity problems in automated energy
systems.  Antiviruses and protection of
electronic  document management  from
unauthorized access. Principles of building a
cybersecurity  system.  Determination  of
vulnerabilities in automated systems and the
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Formation of

JKYHeNepaiH OcCaJAbIKTaphlH aHbIKTay koHe | OmpencieHue ys3Bumocteii | choice of protection tools.
KOpPFaHbIC KypasiapbiH TaHJay. | aBTOMAaTU3UPOBAHHBIX ~ CHUCTeM H  BbIOOp | requirements  for the  construction  of
Kpunrorpadusiaslk koHe creraHorpadusiblK | cpeacTs 3amutel. PopmupoBanue TpeboBanmii | cryptographic and steganographic protection
KOpFay OKYHWelnepiH KypyFa  KOHUBLIATBIH | K TIOCTPOSHUIO CUCTEM KpUNTOrpaduyecKuon u | Systems.
TaanTap/bl KAJIbIITACTHIPY. cTeraHorpapuuecKoi 3aiHThl.
KubepkpuiMBIC ~ k0HE OHBIH aIAblH  any | KubepnpecTymHOCTh u CIOCOOBI ed
KOJITAPHI. PeAOTBPAICHHUS.
bazoapnama scemexuiici / Pykosooumensv npozpammol
Hypmyxamenosa T.K. Yymayenxko C.B. ‘ I'nymenko T.H.
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