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BasoBbie qucuuniaunbl (By3oBckuii komnonenr)/ bazaasik nonaep (KOO xommnounenti)/ Basic disciplines (University component)
O3HaKOMJICHHE C QJYH}IaMeHTaHLHI)IMI/I pasaciiaMmu BBICIIEM MaTeMaTHUKH: DJIEMCHTHI JIMHEHHOM anreﬁpm n = o~
AQHAJIUTUYECKON FE€OMETPUU: ONIPENEIUTENN, MAaTPHILIbl, CUCTEMBI JTUHEIHBIX ypaBHEHU, BEKTOPBI, ypaBHEHUS g = g
MPSIMO U TUIOCKOCTH, KPUBBIE BTOPOTO MOpsaKa; auddepeHraibHoe i HHTETPATbHOE HCUHCICHUE (PYHKINUI 5 & 2
OHOW TIepEeMEHHOW: mpenen (QYHKIUH, HENPEPbIBHOCTh, MPOM3BOAHAA (YHKIHH, IEpBOOOpa3Hasd, = § ] é
ONpeeNIeHHbIN MHTErpal U KOMIJIEKCHBIE YHCIA. g 8 -g 2
=g MaTemaTuka 1 JKoraprpl MaTeMaTUKaHbIH ipreii 6eliMaepiMeH TaHBICY: ChI3BIKTHI alredpa )KoHe aHATMTHKAIBIK T€OMETpUs | = § sy Z
1 ‘{:J'. “:J'. “:J'. Martemaruka 1 o - OIEMEHTTEPL:  aHBIKTaYBITAP, MaTpULANAP, CBI3BIKTBIK TEHACYIEP KyHeci, BeKkTOpmap, Ty3y KoHe | o S (é’ ﬁl (‘:l'. “:J'. E
= o JKa3bIKTHIKTBIH TEHJCYJepl, eKiHII peTTi KUCHIKTap; Oip aifHeIMaibl (QyHKOMsIapasiH muddepeHmmangsk | O Ew BB S
=== Math 1 JKOHE MHTETAIBIK ecenteynepi: dyHkims mieri, GyHKums ysimiccisairi, QyHKIHMA TybIHAbICHI, amFamkel | 2 = °BE== S
(byHKUWS, aHBIKTaJIFaH HHTErpaj XKaHe KelleH/1i caHiap. E 5 2 §
Introduction to the fundamental sections of higher mathematics: elements of linear algebra and analytical = ; = S
geometry: determinants, matrices, systems of linear equations, vectors, straight and plane equations, second- | = 5 S
order curves; differential and integral calculus of functions of one variable: limit of a function, continuity, :E( la)
derivative of a function, primitive, definite integral and complex numbers.
O3HaKOMJICHHE C (byHI[aMeHTaHLHBIMI/I pasaciaMu BBICIIIEH MAaTeMaTHKH: zmd)(bepemmanbﬂoe 1 UHTETPAJILHOC
HUCYHUCIICHUA (byHKL[I/II/I HECKOJIbKUX NEPEMEHHBIX: YACTHBIC ITPONU3BOAHBIC, TOJTHBIA und)(bepeﬂunan " €ro CBsA3b C
YaCTHbBIMU NPOU3BOJHBIMH, OSKCTPEMYMBI C])yHKIII/Iﬁ HECKOJIbKUX MNEPEMCHHBIX, KPATHBIC HWHTEIPaJIbl;
i depeHIanbHble ypaBHeHUs: An(epeHInanbHble ypaBHEHUST MEPBOTO M BBICHIMX ITOPSIIKOB; TEOPHS =
PAIOB: YUCTIOBBIE PAABL, QYHKIIMOHATBHBIE PAB, psia Dypre. I O 0 §
S Maremaruxa 2 JKorapbl MaTeMaTHKaHBIH ipreni GeniMaepiMeH TaHbICY: Kol alHbIMaIbUIbl GyHKIMSHBH quddepenmmanpk S o S = NN =
2 S‘, S'. S'. Marematuka 2 o o JOHE MHTErPALIBIK ecenTeyiepi: aepbec TybIHIbLIAp, GYHKUMAHBIH ToJNbIK Au(QepeHmuans xone onpH O & N N N N E
B R Math 2 bt nepOec TYBIHABUIADMEH OaiilaHBICHI, KON aWHBIMANBUIBl  (YHKIHMSJIAPABIH OSKCTPEMyMIAphl, ecemi *-'c::, *—‘c's *—‘c's ] E 5 S
=== uHTerpannap; muddepeHuanIbK TeHIeyep: OipiHII *KoHe KOFapFbl PeTTi AudpdepeHIMaNIbK TERIEYIep; = = = 8 — L E
CaHJBIK KaTapJap TEOPHACHI: CaHIbIK KaTapiap, pyHKIHOHANABIK KaTapiap, Oypbe Karapbl. w = S
Introduction to the fundamental sections of higher mathematics: differential and integral calculus functions of S

several variables: partial derivatives, full differential and its relation to partial derivatives, extremes of
functions of several variables, multiple integrals; differential equations: differential equations of the first and
higher orders; series theory: numerical series, functional series, Fourier series.




FizI203
Fiz1203
Phy1203

dusuka
dusuka
Physics

5.0

Uzyuenne GU3MYECKHX OCHOB KIACCHYECKONW MEXaHHMKH. M3y4aroTcsi OCHOBBI MOJIEKYJISAPHOW (GU3MKHA U
TEPMOAUHAMUKH. AFpeFaTHLIC COCTOAHHMA BCHICCTBA. OCHOBHBIE TTOJIOKEHHUS MOHeKyHﬂpHO-KHHeTH‘{eCKOﬁ
teopun. Temmoemkocts. [lepBoe Hayano TepmoauHamuku. L{ukn Kapro. BTopoe Hauano TepMOAMHAMUKH.
Onrponus. TpeTbe HauaIO0 TEPMOJMHAMUKUA. BHYTpeHHSS 3HEprus peajbHOro rasza. Pagmyc MoJeKymispHOTo
ﬂeﬁCTBHﬂ. TermmoeMKoCcThb TBEPABIX TEJI.

Krnaccukaslblk MexaHUKaHbBIH (H3UKAIBIK HETi3/epiH 3epTTey. MomekynaiblK Gu3nka KoHe TepMOIUHAMUKA
Herisz[epi OKbIThLIIaabI. 3aTTbIH arperaTTbIK KYﬁl MOJ’IeKyJ‘IaJIBIK-KI/IHeTI/IKaHBIK TEOPUAHBIH HETI3T1 epe)Kenepi.
KeurycubiMaputbik. TepMonuHaMukanblH OipiHnn Oactamackl. KapHo mwmkimi. TepMoIuHAMHUKAHBIH CKiHIIL
Oactamacel. OHTpomnusa. TepMoAWHAMUKAHBIH YyIIiHINI OacTamacel. HakTel Ta3gplH iIKI 9HEPTHUSCHL
Monexkynanslk dcepAiH paanychl. KaTTel qeHenepais KbUTy CBIHBIMIBUTBIFBI

Study of the physical foundations of classical mechanics. The basics of molecular physics and
thermodynamics are studied. Aggregate States of matter. The main provisions of the molecular kinetic theory.
Heat capacity. The first beginning of thermodynamics. Carnot cycle. The second beginning of
thermodynamics. Entropy. The third principle of thermodynamics. The internal energy of a real gas. Radius of
molecular action. Heat capacity of solids.

UP 1213
OP 1213
EP 1213

Y4yebHas MpakTHKa
IIpoextupoBanue B
AutoCAD, Solid
Works/OcHoBbI
KOMITBIOTEPHON TpaduKH
OKy npaKTHKackl
AutoCAD-Ta xobanay,

Solid

Works/KomnsroTepirik
rpaduka Herizaepi
Educational Practice
Design in AutoCAD, Solid
Works / Computer
Graphics Basics

3.0

Nzyuenune rpaduueckoii cpenbt AutoCAD sBsieTCs: OMHUM U3 0053aTeNIbHBIX TPEOOBAHHIA, TPEIBIBIAEMBIM K
CHEHAINCTY TEXHHYECKOTO MPOGHIs, T.K. BO3MOKHOCTH rpaduueckoil cpeasl AutoCAD MHOrorpaHHbI U B
ToM uyucne W g onekrtpudeckux cxeM. SOLIDWORKS — mnporpammusii  xommiekc CAIIP s
aBTOMATH3alUK PaboT MPOMBIIUICHHOTO MNPEINPHATHS Ha JTalnaX KOHCTPYKTOPCKOH M TEXHOJOTMYECKOMH
MTOJITOTOBKH ITPOU3BOJICTBA.

AutoCAD rpadukanblk OpTachlH 3epTT€y TEXHUKAIBIK MaMaHFa KOWBUIATBIH MIHAETTI TajanrtapibiH Oipi
Ooubin TaObmanel, eitkeHi AutoCAD rpadukanblk OpTachIHBIH MYMKIHIIKTEpl KO KbIPIbl, COHBIH IMIiHIE
anekTp Tizoekrepi yurin. SOLIDWORKS - ennipicti sxo0anay jxoHe TEXHOIOTHSUIBIK JabIHIAY Ke3eHIepiHae
OHEPKACINTIK KACIMOPBIH KYMBICHIH aBTOMaTTaHIbIpyFa apHanFaH CAD GarnapiaMalibik j)kacaKTaMachl.
Studying the graphical environment of AutoCAD is one of the mandatory requirements for a technical
specialist, because possibilities of the graphic environment AutoCAD are multifaceted, including for electrical
circuits. SOLIDWORKS is a CAD software package for automating the work of an industrial enterprise at the
stages of design and technological preparation of production.

OM MeH KOJUIeK TOHepi
Disciplines of MS and colleges
FizU 2206;VVE 2302;0Ts 2211;TeOTE 2211;TBEU 2301;Eb 2301
AFiz 2206;ZhEK 2302;ZhZhN 2211;ZhZhEN 2211;EQQT 2301;EQ 2301
KU/FN/SE

Jucuummmnel CII u xomtemkein
AFiz 2206;IRE 2302;HSB 2211;HEABO 2211;SPP 2301;Es 2301

IKT 1107
AKT 1107
ICT1107
PP2310
0OP2310
PP2310
KTT/ ¥TT/ SEAT




ba3oBble TUCHUNIUHBI (KOMIOHEHT M0 BbIOOPY)/ Bba3zanabik moHaep (Tanaayabl komnoHeHT)/ Basic disciplines (optional component)

files, using the graphical capabilities of the language, processing elements of one-dimensional and two-
dimensional arrays, programming algorithms for linear, branching and cyclic structures.

HucuuminHa  «MynbTUMEnna TEXHOJNOTHH» [peJHAa3sHAayeHa JUlsl 3aKPCIUICHWs 3HAHWH W yMCHWi | °F g
3¢ (GEKTUBHOTO HCHONB30BaHUS PA3JIMUYHBIX COBPEMEHHBIX MYJIbTUMEIMHHBIX TEXHOJOTMH B LEIIX coOopa, § 2P| ~ 5 §
MIPOEKTHPOBAHUS, CO3JaHUs, 0OpabOTKH, aHaiM3a, KOMIIOHOBKM, TECTHPOBAHHUsS CTaHIAPTHBIX (HOpMaToOB g & % I INESY
MynbTuMe A (ailIoB TEKCTOBOH, rpapuueckoil, ayauo- W BHACOMHPOPMALHMM UL PEIUCHHS 3aiad NpOpecCHOHaNIbHON | 3 ED ; 31) = (g
o oo TEXHOJIOTHH ACATEIEHOCTH o , , , S xS|= < D1 e
RS MysbTHME A o «MynpTHMeIMa TEXHOJIOTHSIIApy IoHI KociOM KBI3METTIH MaceJelIepiH ISy YIIiH CTaHAapTTHl (opMaTTarsl E T % '<\(‘ i =
: : : TeXHOTOM LA Py MOTIHJIIK, TpaduKalbIK, ayano- skoHe OeliHe- aKmapaTThl )KHHAKTay, xKobanay, Kypy, oHaey, Tanaay, OipikTipy, S = = o= E
Sss . . P TECTIIEYy MaKCaTBIH/A dPTYPIIi 3aMaHayHd MyJIbTUMEAMSUIBIK TEXHOIOTHIapbl THIMAI Maiianana OuTy skoHe 2 2 kS 8 ~ Q =
Multimedia technology MarJIyMaTTapabl IBICEIKTayFa apHajFaH. E z $| N QN
The discipline "Multimedia technology" is intended to consolidate the knowledge and skills of the effective g SElE ; 5
use of various modern multimedia technologies for the collection, design, creation, processing, analysis, 5= % 8 = 8
layout, testing of standard file formats for text, graphic, audio and video information for solving professional | 2 © .2 (O
tasks. 5 O
B PEIYIbTATE HU3YUCHUSA AUCHUIUIMHBI «OCHOBBI IP-TeJ’Ie(I)OHI/II/I U CTPUMUHI'OBBIE TEXHOJIOTHH» CTYJACHTBL
noxydar ©0a3oBbIe 3HaHHMS O IPHUHIMIIAX peann3anuu cereil [P-tenedoHmy, TexHOmOrMsx mnepenadn U S g
OcHoBsl [P-Teneonnu u 00pabOTKH MOTOKOBBIX JAaHHBIX; CIT0CO0aX OpraHU3allMi KauyeCTBCHHOM BUICOCBA3U; 3HAHUE U 3P PEKTUBHOE é R 5 §
CTPUMHHTOBEIC HCIOJIb30BaHNE BO3MOXKHOCTEH COBPEMEHHBIX CTPUMMHIOBBIX TEXHOJIOTHH JUIsl CO3JaHMsI U pacipOCTPaHEHUs ﬂ.::) % % g ﬁ o~
- S o TEXHOJIOTUH ayAno-BUICOKOHTEHTA, B TOM MUCIIC B PEXKMME PEALHOTO BPEMCHA. . g e _‘o’ 8 § (é’
S N < IP-Tenedorus Herisnepi <(|P-T€JI€(1)0HI/I$I_HCI‘IISL[epI. KOHE CTPUMMHITIK TEXHOJOTHSIAp MOHIH OKY HOTHXKECIHIe CTyJeHTTep IP- ; % S E < aon -
— 5 i JKOHE CTPHMUHTTIK o Te”?q’f’H‘?". JKEJIUIEPIH €HI13y NPUHIUIITEP], aFBIH,Hbllf ;[epelirepm oepy )KVQHG OHJICY TCXHOIIOTHANIAPBI Typaslbl = T wn o g i E
& = g TeXHONOMHSIIA e Heri3ri OimiMaepre ne GONaabl; KOFaph carabl 6eI/IHe.63:I/IJ'IaHI>ICLIH YHBIMAACTBIPY TICULAEPL; ayIHO KKIHE | E = o= =
o E S Fund | fp OcifHe Ma3MYHBIH Kypy >XQHE TapaTy YIIiH, COHBIH IIIiHAE HAKTHl YaKbIT PEeXHMIHIE Ka3ipri 3aMaHFbI 2 2 b I 5 I =
Ok L undamentals o IP_' CTPUMUHITIK TEXHOJIOTHSUIAPBIH MYMKIHAIKTEPiH OLTy jkoHE THIMII aianaHy. E o flNQN
a telephony and streaming As a result of studying the discipline "Fundamentals of IP-telephony and streaming technologies” students will | = SElE ; H
technologies acquire basic knowledge about the principles of implementing IP-telephony networks, technologies for 5= % 8 E Q9
transmission and processing of streaming data; ways to organize high-quality video communication; | 2 O .2 O 8
knowledge and effective use of the capabilities of modern streaming technologies for the creation and | = o
distribution of audio and video content, including in real time.
HGOGXOZ[I/IMa JJIA pEHICHU IMOCTABJICHHBIX 3a/la4 C UCITOJIb30BAHUEM 00BEKTHO OPUCHTUPOBAHHOT'O IMOAX0Aa K
MIPOEKTHPOBAHUIO W HAMHUCAHHIO IporpaMMHoro obecreueHuss Ha s3bike C++. OCHOBBI OOBEKTHO —
OpPHEHTHUPOBAaHHOTO TOJXO0Ja K MPOSKTUPOBAHUIO 3a/ad, CHHTAKCUC s3blKa, 00paboTKa TEKCTOB, paboTa ¢ I3 §
OOBEKTHO- (aitnamMu, WCMONB30BaHHE TpadUUECKHX BO3MOXKHOCTEH fA3bIKa, 00pabOTKa JIIEMEHTOB OJHOMEPHBIX H S
OPHMEHTUPOBAHHOE JBYMEPHBIX MAaCCHBOB, IIPOTPaMMHPOBaHHE AJTOPUTMOB JIMHEHHOM, DPa3BETBIAIOMIECHCA M IHUKIHYECKON Q N 8
SS9 S HpOrpaMMHpPOBAHUE CTPYRTYP- . o 55~ | o ﬁ < o)
NN O6BeKTiTi-6arbITTaTFaH o C++T1J11Hﬂev 6afnapna_1Maan KacaKTaMaHbl Kobanay MeH Kasyra 00BeKTLI 6aFLITTgnFaH TICII KON/aHy = = Sl omAo =
N oo 6ar;1apnaManay o apK.bIJII)I .KOI/II:.IJIFaH MIHHCTTe.pHI memy YHI.IH KaXXeT. Eceanepm Kobanmayna 06’I>.6KT1J'II-6a.FLITTaHFaH TOCUIIH, — - |:' & oS oo %
O mO K X Heri3mepi, TiJ1 CHHTaKCHCi, MOTIHAEpAlI oHaey, OGalngapMeH JKYMbIC icTey, TUIAIH TpaduKaiblK | v ¥ O 8 8 8 a
©COO Object-orlented MYMKIHAIKTepiH nmaliaanany, 6ip enemIi koHe eKi oJIeM Il MaCCHBTEP/IiH IEMEHTTEPIH OHeY, ChI3BIKTBIK, | <™ | ®mom® Q)
programming TapMaKTaJIAThIH KOHE MUKIIK KYPhUIBIMIAPIbIH aIrOPUTMIEPiH Oaraapiamaay. 5 '|: E
It is necessary for solving tasks using an object-oriented approach to designing and writing software in C++. é ﬁ (<.(>
The basics of an object-oriented approach to problem design, language syntax, text processing, working with owA




ITonyuenne HeoOXOAUMBIX 3HAHUH B O0OJACTH TMOCTPOEHHUsS OJOK-CXEM M alroputmoB. M3ydeHne OCHOB

the method of calculating electric circuits of single-phase sinusoidal current in a complex form; connection
schemes and calculation of symmetrical and asymmetric modes of three-phase circuits with static load.
Consolidation of the acquired knowledge takes place in laboratory classes on universal laboratory stands of the
ERLW. Mathcad and Electronics Workbench software products are used. Theoretical Foundations of
Electrical Engineering (1)

nporpammupoBanus Ha si3eike C++ B cpene Visual Studio. Peanuzauusi B mporpaMMHOM KOJIe ajrOPUTMOB C § g §

JTUHEWHON M HeNMMHEeWHOH cTpykTypoi. JlaHHas AMCLUIUIMHA SBIsieTCsl 6a30BOM s m3ydeHus si3bika STL ™M m M

OCHOBBI aNTOPATMHU3AIIH =N

oo (mpeHA3HAYEH IS IPOTPAaMMHUPOBAHUS IIPOMBIIUICHHBIX KOHTPOJIICPOB) CNO
SESEN 1 IpOrpaMMHUpOBAHUA Bok-cxemanap MeH anropuTMaepai Kypy canachiia Kaxerri Gimim any. Visual Studio opracemma Ct++ | 5 | § ﬁ < 5
N E Anropurmaey X(?He ) o TUTIHAE MporpaMMmainay Heri3epiH OKbII YiHpeHy. CBI3BIKTBIK JKOHE CBI3BIKTHI €MeC KYpPBUIBIMBI Oap g = Sl owno =
n % } 6aleapnaMana_y HEr3aepl v ITOpUTMIEpAl OarmapiamMaibIK Koara icke acwelpy. byn mem STL timiH yitpeHy ymiiH 0a3anblk OoJbIn — I:| 0 o5 o %
g —,S‘ ) Bases of algorithmization TaOBUTAAB! (OHEPKACINITIK KOHTpOIIIepep i OarqapiiaManay YIIiH apHaIFaH) X é O QIS >
< m and programming Obtaining necessary knowledge in the field of creation of flowcharts and algorithms. Studying of bases of 2 2 °|_° Q)

programming in language C in the environment of Visual Studio. Realization in the program code of N~z

algorithms with linear and nonlinear structure. This discipline is basic for studying of the STL language (it is é ﬁ 2

intended for programming of industrial controllers) [pTTiya)

2 kype / 2 kype / 2 course
BazoBbie qucuuniunbl (By3oBckuii komnonenr) / Bazansik mangep (KOO komnonenri)/ Basic disciplines (University component)
V3yyaeTcss CBOWCTBA M METOABI pacuéra JIMHEWHBIX 3JIEKTPUYCCKUX IICeil MPU MOCTOSHHBIX TOKAaX H
HanpsOKeHHWSAX; METOAMKa pacd€Ta OJJEeKTPHUYeCKHX Ieneld OomHO(a3HOrO CHHYCOMIAJIBHOTO TOKa B

KOMIUIEKCHOH (DOpMe; CXeMbl COCOUHEHHS M pPacy€éT CHMMETPUYHBIX W HECHMMETPHYHBIX PEKHUMOB ~ N~ M~

Tpéx(}a3HBIX Lemeid CcO CTaTUUECKOW HAarpy3Kod. 3akpeIuleHHe MOJMYyYeHHBIX 3HAHWH NPOUCXOTUT Ha NN S

11abopaTOPHBIX 3aHATHAX HA YHHBEPCAIbHBIX JabopaTopHbix creHnax YMJIC. Hcmons3yrores mporpaMMHEIE 2 8 8

npoaykTel Mathcad, Electronics Workbench. T

[IoH TypakThl TOKTap MEH KepHeylep Ke3iHAE CBI3BIKTBI JJICKTP Ti30EKTepiHIH KacHEeTTepi MEH ecenTey % E E

Teoperuieckue OCHOBBI omicTepiH, KOMIDIEKCTI Qopmanarbl Oipdasansl CHHycOMmAIABI TOKTBIH DJIEKTp Ti30EKTepiH ecenTey = 9=
12 v wn aneKkTpoTexHuKH (1) oIicTeMeCiH, CTaTUKAJIBIK JKYKTeMeci Oap ymidaszansl Ti30eKTepiH CUMMETPUSIIBI KOHE CUMMETPHSIBL EMEC | oy oy NSNS HJJ
N INEN Onextp TCXHHKACHIHBIH o PEKMMJIEPiH KOCY CYNI0anaphIH JKIHE €CenTeyli 03 MaKcaThl PeTiHe Kosbl. Anbinran Ginivai Gekity YUIJIC SRS ENENEN =)
m >0 TeopusuTsIK Herizaepi (I) S om0Oe0an 3epTXaHajblK CTEHATEPIHIE 3epTXaHalbIK cabakrapa xyprizineni. Mathcad, Electronics Workbench E E E o LW F)
o) |I: L Theoretical Foundations of OarnapaaMaibIK OHIMAEPI KOJIAHbLIAIbI g § § UOJ 8 8 =
=W Electrical Engineering (1) The properties and methods of calculating linear electric circuits at constant currents and voltages are studied; Lj(J 5 g Q)

cos

NN N

NN N

=S u

of W

=W
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FizU 2206
AFiz 2206
AFiz 2206

®uznka yriayoiaeHHas
ApHaiibl pu3nKa
Advanced physics

5.0

Llem; AUCHUIUIMHBL: MOJYYEHUE CTYAEHTaMU OCHOBOIIOJIArarOouinx Hpe,Z[CTaBJ'[eHI/II\;I 00 JJIEKTPOMAarHuTHOM
B3aUMOACHCTBUU. M3510)KEHBI  BOIIPOCHI  AJIEKTPOCTAaTHKHM, PACCMOTPEHbI CBOMCTBA  AMIJIEKTPUKOB,
TIPOBOJAHUKOB B DJIEKTPUYCCKOM II0JIE. B pasaeie, NOCBAMEHHOM ITOCTOSHHOMY TOKY H3JIararoTCs 3aKOHBI Oma
u Jxoynsa-Jlenna, 3aKOHOMEPHOCTH TOKa B JIEKTPOJIMTAX, TOKAa B ra3ax, AMANEKTPUKU U MOJYNPOBOJHHUKH.
Ocoboe BHHMaHHE YACIACTCA BOIIPOCAaM MArHuTHOI'O IIOJIA, 3HeKTpOMaFHHTHOfI UHAYKIIUU, MarHuTHbBIM
CBOICTBaM BCIICCTBA.

[ToHHIH MaKcaTBI: CTYIEHTTEpPAIH AJIEKTPOMAarHUTTIK ©3apa opeKeTTecyi Typajbl Heri3ri TYCIHIKTEpIi aiysl.
DIIeKTPOCTAaTHKA CYpaKTaphl OasHAAIFaH, dJIEKTP OPICIHIEr! IUAIEKTPUKTEPIiH, OTKI3TIIITepAiH KacHeTTepi
KapacThIpbUIFaH. TypakThl TOKKa apHanFaH Oenimae OM xoHe JIxoynb-JIeHI 3aHAaphl, 371EKTPOIUTTEPICTI
TOKTBIH, Ta3faplarbl TOKTHIH, JHAJIEKTPUKTEp MEH >KapThUlald ©TKI3riIITepIiH 3aHABUIBIKTaphl OasHIaabl.
Marsut epici, 3IEeKTPOMAarHUTTIK MHAYKIHS, 3aTThIH MAarHuTTIK KacHeTTepi MoceselepiHe epeKile KOHLT
OemiHeni.

The purpose of the discipline: getting students of the fundamental understanding of electromagnetic
interaction. The questions of electrostatics are stated, the properties of dielectrics, conductors in an electric
field are considered. In the section devoted to direct current, Ohm's and Joule-Lenz's laws, laws of current in
electrolytes, current in gases, dielectrics and semiconductors are presented. Special attention is paid to
questions of magnetic field, electromagnetic induction, magnetic properties of matter.

F1z1203
Fiz1203
Phy1203

EM 2221;EtMI 2221;EPUVI 2219;SESVI 2219
EM 2221;EMB 2221;ZhEKZhET 2219;ZhEZhET 2219

EM 2221;EMAP 2221;REEC 2219; PERES 2219
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TOEIT 2216

ETNII 2216

TFEEI 2216

TeopeTnueckue OCHOBBI
anextpoTexHukH (I1)
DNEeKTPTEeXHUKAHBIH

Teopusutbik Herizaepi (11)
Theoretical foundations of
electrical (11)

5.0

W3zygaroTcsi: MeTOIMKa aHalIW3a M pacuéra MepeXOIHBIX MPOLECCOB B JIMHEHHBIX DJIEKTPUYECKHX LEMIX C
HCTIOJIb30BaHUEM KJIACCHYECKOTO M OIEPAaTOPHOTO METOJIOB; OCHOBHBIE COOTHOILCHHUS TEOPUH CHMMETPUYHBIX
MTACCUBHBIX YETHIPEXIIONIOCHUKOB; XapaKTEPHCTUKH, OMHCHIBAIOIINE HJICANBHBIC YACTOTHBIC JJIEKTPUUCCKHE
GUIBTPBL; TEOPHS LieTel ¢ pacrpeieIEHHBIMU TapaMeTpaMy. 3aKperuieH)e OMYYeHHbIX 3HAHUI TPOUCXOIUT
Ha J1a0OpaTOpHBIX 3aHATHAX Ha YHHBEpcalbHBIX JnaboparopHbeix creHmax YWJIC. HWcmonmb3yroTes
nporpaMMmHble ipoxykTel Mathcad, Electronics Workbench.

IToH KIacCHKAIBIK kKOHE OTMEePaTOPIBIK diCTEPl KOJZaHa OTHIPBIN CHI3BIKTBI 3JICKTP Ti30EKTEepiHAeri oTmeli
MpOLECCTEepl Tajjay JKOHE ecCenTey OIiCTEMECiH, CHMMETPHUSUIBI MacCUBTI TOPTYIUTHIKTAP TEOPUSICHIHBIH
HETI3Ti apaKaThIHACBIH, MJCANbl JKHITIKTI 3JIEKTp CY3TiIepiH CHIATTATBIH CUMaTTamanapibl, TapaTbUIFaH
napaMeTpiiepMeH Ti30eKTep/iH TeOpHsChIH OKBIN YipeHyai Makcar ereni. AnbiHFaH Oimimai Oexity YWUJIC
ombGebar 3epTXaHalBIK CTEHATEPiHAe 3epTXaHalbIK cabakrapaa xyprisineni. Mathcad, ElectronicsWorkbench
OarmapIaMalblK ©HIMAEP] KOITaHbBIIa bl

Study: methods of analysis and calculation of transients in linear electric circuits using classical and operator
methods; the main relations of the theory of symmetric passive four-poles; characteristics describing ideal
frequency electric filters; the theory of circuits with distributed parameters. Consolidation of the acquired
knowledge takes place in laboratory classes on universal laboratory stands of the ERLW. Mathcad and
Electronics Workbench software products are used.
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Mpoduiabueie pucuuniaunbl (Bysockuii kommonent)/ Mpodpuasast nonaep (ZKOO xomnonenti) / Profile disciplines (University component)

PaCCMOTpeHI/Ie BO300OHOBJISIEMBIX HCTOYHHKOB OHEPIruu U HUX MECTO B rJI00aIbHOM OHEPIE€TUKE; HUCTOpUA
Ppa3BUTHUA U MEPCIICKTUBLI PAa3JIMYHLIX BHUJOB BO300HOBJIIEMOM OHEPTETUKH, UX KJ'IaCCI/I(bI/IKaHI/II/I. OCcHOBHBIE

TMPUHIAIBL paGOTLI, KOHCTPYKIIUM M XapaKTCPUCTUKH. Hx MOTEHIHMAaJI B HACTOAIIEM BpPEMEHU U Ha 3
NepCreKTUBHI pa3BUTHs. CTPyKTypa opraHHM3alyii ynpasieHUs pabOTOH CHCTEM SHEpProycTaHOBOK Ha OCHOBE o N o
Bgenenue B BUD u BnustHue texHonoruit BUD Ha okxpykaromyio cpeny U SKOJIOTHIO. § E §' 5
BO300HOBIIIEMYIO JKaHapThImaTelH SHEpPrus Ke3JepiH JKOHE  ONAPJBIH  AIEMAIK  ODHEPreTHKANaFbl OPHBIH  KapacThIpy; S -'s‘ O 2
o % N SHEPTreTHKY maljaprmaTLIH SHEPTUAHBIH 9P TYpIl I:'YpﬂelelH JaMy TapuXbl MEH 60Hamgrblf OJNApABIH, KIKTCIYL. by on O 3 ﬁ HJJ 2
m Q % )KaHapTLIJ'IaTLIH SHeprusFa o [TaifinananyabpIH HET13T1 NIPUHIMIITEDP], TU3AHHbI )KOHE CIiI‘HaTTB:Ma‘Hap]TI. Omnapaslg Ka3ipri kes3aeri eneyeTul )K.Sljle 8 8 8 & c C%B
12 WX Kipicme ~ JaMy HepcreKkTUBaiapbl. JKaHapThUIATHIH HEPTHs JKyHellepiHe HeTi3leNreH YHeprHsHbl OacKapy XKyieciHiH RN = & N ) %
> |_-|CJ x . p KYPBUIBIMBI JKaHE KaHAPTHUIATBIH SHEPTHUsI TEXHOJIOTSUIAPBIHBIH KOpIIaFaH OpTaFa )KoHe 3KOJIOTHsFa acepi. T L& by PN o)
> — | Introduction to Renewable Consideration of renewable energy sources and their place in the global energy sector; development history N o)
Energy and prospects of various types of renewable energy, their classification. Basic principles of operation, designs S =
and characteristics. Their potential in the present tense and for development prospects. The structure of A = 5 f%
organizations for managing the operation of power plant systems based on RES and the impact of RES w m o
technologies on the environment and ecology. N
w
BJ'IaZ[eHI/Ie criocobamu CpamiuBaHust U MMarKu MIPOBOJIOB HHU3KOI'0 HAIPSHKCHUSA 3apsAKh U YCTaHOBKHU 9:)
IIpon3BoICTBEHHAS OCBETUTENBHOW apMarypsl (HOpPMaJbHOH M TBUIC3AIIMINEHHOH C JIaMIaMd HaKalWBaHHsI), a TarkKe %
=) = = npaxtuka 1 DJIEKTPHIECKHX 3BOHKOB H IPYTHX MpUOOPOB CUTHAIM3AINN; 23 2 — g b 3
13 R 0 Q OmipicTik npaxTHka 1 o TemeH kepHEyml ChIMAAPIBI 3apsAATAY JKOHE )KavpLIKTaH;[LIpy apMaTypachlH OpHATY (KBI3ABIPY LIaMIapBIMECH oA N €2 ) @ Q)
N o A . . 0 KaJbIITHl JKOHE INAaHHAH KOpPFajifaH), COHJAAii-aK »dJIEKTp KOHBIpaylapbl MeH Oacka Ia curHain 0epy | o o oo %
prOa Production practice 1 KYpalaapbiH KOCY JKOHE JOHEKEPIIeY TICUIACPiH MEHIEPY; oouwpoa Q
Possession of methods for splicing and soldering low-voltage charging and installation of lighting fixtures Q)
(normal and dust-proof with incandescent lamps), as well as electric bells and other alarm devices; E
Q)]
Ba3aubik monaep (Tanaayabl KOMINoHeHT)/ Ba3oBble nMcHUIIMHBI (KOMIIOHEHT 110 BbIOOpY)/ Basic disciplines (optional component)/
dopmupoBaHue 3HaHHN O pa3nHyHbIX On-line TEXHOIOTHUSIX, MPUMEHSIEMBIX JUIs OOLIEHHs Ha PAacCTOSHHU B o S e
pa3mu4HBIX cepax MPOU3BOACTBEHHOH, TOCYJapCTBEHHOH, 00pa30BaTEIbHON W JTMYHOCTHOU JEATENFHOCTH. < 48 = n
Ocuogsl On-line Ilo okoHuUaHMM Kypca CTYIEHTbl CMOTYT CaMOCTOATEIbHO HACTpaWBaTh W IOJIH30BATHCA paA3IMYHBIMU | 5 Y 5 S %
~~ S TeXHOIOTHIA I/IHTf.:p.HS"IF TPUITOKEHUAMHI B PA3THIHBIX chepax . . 3 E _ISI EE [CEL g %‘ =
8 8 ﬁ OH-naiin TeXHOIOTHSIIApP eHglplcTH{, MEMIJICKETTIK, 61H14M 6epyv>K9He ’KEKE KBI3METTIH QpTYPJTl cgﬂaﬂapblHna KallIBIKTBIKTa OalJIaHbIC 6 = 6 5 « = g
14 NN Herisnepi o YILIH KOJ’[}IaHbIJ'[aTbI‘H 9p TYpJl OH-JIAaMH TEXHOJIOTUsIap Typamfl .61J'11M)11 K‘aJ'{bll'[TaCTpry. KypcTbiH coHBIHAA = E L a é © =
= Z . Acp . @ CTYZIEHTTEp op TYpJi OarbITTarsl IHTEpHET KOChIMINIATIAPbIH O3/IriHEH KeNTipil jKoHe KOJIIaHa alafbl. 5= 5| B = S ~
oEO Basics of On-line The f ; ; i : . . | S| 5528 =
ook, . e formation of knowledge about various On-line technologies used for communication at a distance in | & 2 @ | & £ 2| —
m technologies various fields of production, state, educational and personal activities. At the end of the course, students will | & g N g EQ 8
be able to independently configure and use various Internet applications in various fields : N | 2 = 2
S22 8 -
= =




DopmupoBaHHe 3HAHUN O Pa3NUYHBIX VIHTEPHET TEXHOJIOTUSX, MO3BOJISIOUIMX PALIMOHAIBHO OPraHU30BHIBAThH

(o2}
OCHOBBI TTIOCTPOCHHUS pabounii pouecc B 00X cepax, ynpapiaTh pa3InYHbIMU paGOUYMMU MIPOLIECCAMHU YAAJICHHO U IPOBOIHUTD by I o %
WHTEJUICKTyaIbHBIX Ipyrue paboTbl ¢ MHHUMAaJbHBIMU 3aTpaTaMd Tpyzaa. [lo okoHYaHWM Kypca CTyOeHThl OyOyT 3HAaThb H ‘Qli : § g s %
M~ MH(OPMALIUOHHBIX CUCTEM MPaKTUYECKUH yMeTh HaXOAWTh HH(pOpMALHUI0, 00padaThiBaTh M MeEpenaBaTh JIOOOW BUA MAHHBIX CAMBIX | ¢ 2 < aLg ~ 8
5 R VHTeIUIEKTyalIbl PasMIIHEIX (pOpMATOB. L b . E S| S
N ; N AKIAPATTHIK Kyitenepai o I/IHTepH.eTTlH spTypnj TEXHOIIOTHSIApbL  Typaslbl Oimimai KaJIBINTACTBIPY, Ke3-KeIreH OareITTa KYMBIC | g 8 9 E i =S
15 2R 2 . . ~ MIPOLECiH YTHIMIBI YHBIMIACTBIPYFa, PTYPIl JKYMBIC IPOIECTEpiH KaIIBIKTHIKTaH OacKapyra jKoHE eH a3 E o T % § = 5
= f] o KYpy HET13AEp1 eHOekIeH 0acKa >KyMBICTAap/bl JKYprizyre MyMKiHzik Oepefi. KypcThIH COHBIHAA CTyHeHTTEp ic XysiHme | = © c‘; o O ‘_QD_ [
o< Fyndamenta!s of bU|I'd|ng aKMapaTThl TAYHII, OPTYPIT (hOPMATTAFHI Ke3 KeNTeH MoTiMeTTep I oHeiii xkoHe Kibepe anasL. QTS| g8 3 S
- intelligent information The formation of knowledge about various Internet technologies that make it possible to rationally organize | & % S 2 §( O
systems the work process in any areas, manage various work processes remotely and conduct other work with minimal | — — = B E
labor. At the end of the course, students will know and be able to practically find information, process and | = E = I:S(
transmit any kind of data in a wide variety of formats.
O3HaKOMJICHHE C TEXHOJIOTHIECKOM CXEeMOM TCIIJIOBBIX AJICKTPUICCKUX CTaHIII/Iﬁ n OCHOBHBIMH
TCIJIOTCXHOJIOTHUAMU, CBeL[eHI/ISI O HOpuHOUnax pa6OTI>I TEIUIOBBIX MalllMH W YCTaHOBOK; MNPpHUHIMUIIAX pa6OTI)I
TpaHchOpMATOPOB TEIUIA; YTHIN3AIUH TEIIa; OCHOBBI OPraHM3AllMH M YIPABICHUS MPOIECCOM SKCILTyaTaluH,
obecnieynBaronM Oe3aBapHiHBIA PEKUM PaOOTHI KOTEIBHON YCTAHOBKH M BCIIOMOTATEIbHOTO 000PYIOBaHMS Ha
SaHaHHOﬁ TIPOU3BOAUTECIIBHOCTU ¢ MUHHUMAJIBHBIMUA NOTEPAMU, OCHOBBI TECOPHUU TeII000MeHa B Typ60MaH.II/IHaX
MPU TIEPEXOMHBIX PEXUMaxX HX PabOTHI, MYCKOBBIE CXEMbI TYpOOMAIIHH; TEXHOJOTHS ITyCKOB, OCTaHOBOB U
O6CJ’[y)KI/IBaHI/I$I T yp6OMaI_HI/IH U UX BCIIOMOTI'aTCJIbHOI'O O60pyZ[OBaHI/I${,
}KI)IJ'Iy OJICKTP CTaHUOUAJIAPbIHBIH TEXHOJOIUAJIBIK CXEMACBIMEH JKOHE Heri3ri KBUTYTEXHOJIOTUAJIApMEH —
= OCHOBBI TEIUIOCHAOKEHUS TaHBICY; JKBUIy MallMHATApbl MEH KOHIBIPFBUIAPBIHBIH JKYMBIC MPUHIUNTEP] TYpalbl MANIMETTEp; JKBLTY < LIIJ
5 NZ HKbUTyMeH KabIbIKTaY sz}HC(;[)QpMa"r.opnapLIHLIH KYMBIC TPUHLMNTEP! Typallbl MAIIMETTCP; MKBUIYABI K3JCre xapary; 6ep1nre}{ elise) Q § § = =
16 N = N Heri3):[epi o eH}lMZ[U'IlKTeFl Ka38.H.}1LIKTj:IH JKOHC KOMCKII1 )I(a6Z[I:IKTI>IH ?,HaTCFIB KYMBIC PEXHUMIH KaMTaMachbl3 C€TCTIH &{ C‘:{ S:: o ol_o ™ %
2 = % Heat Vb 3¢] naifanany MPOLECIH  YHBIMAACTBIPY IKOHE Oackapy Heriznepl, ”.pr6(.)MaH.[¥/IHaJIapZ(aFBI KBUTy anMacy |N N 2 % w 8
®) _’E‘ T eat supply bases TEOPHACHIHBIH HETi3[epi, OJapAblH JKYMBICBIHBIH OTIICNI PEXUMIEpPi Ke3iHIeri TypOoMalnHaIapIblH icKe Llo p v ) ;
N KOCY CcXeMallapbl; TypOOManIfnHaNap MEH OJIApJbIH KOCAJIKBI Ka0ABIKTaPbIH iCKe KOCY, TOKTATy >KOHE KBI3MET Q]
KOPCETY TEXHOJIOTUACHL. &=
Heat supply bases The introduction of technological scheme of thermal power plants and main heat energy
technologies; Data on working principles of heat engines and plants; principles of operation of transformers to
heat; heat recovery; the basics of organization and management process of operation, ensuring trouble-free
mode of operation of the boiler plant and auxiliary equipment at a specified performance with minimal loss,
fundamentals of the theory of heat transfer in Turbomachinery during transient modes of their operation, start-
up system of Turbomachinery; technology start-UPS, shutdowns and maintenance of turbines and their
auxiliaries
TemnnoBele u NPOMBIINIJICHHBIE J3JICKTPUYECKUE CTAHIMKU KaK OCHOBHBLIE COCTaBJIAIOIIMEC TEIJIOOHEPI€TUYCCKUX
CHUCTEM. QHGpFOI/ICHOJ'[IﬁOBaHI/Ie B NPOMBIIIJIEHHOM nu TCIJIOTCXHOJIOTHYCCKOM TpOU3BOJCTBE.
TeruioTexHuKa 1 OCHOBBI TemnnosHepreTuueckue CHCTEMBI OCHOBHBIX oTpacneit SKOHOMHUKH CTpaHBbI. Knaccudukarms
TEII0IHEPTETHKH TETIOHEPTETUUECKUX YCTAHOBOK. TEIMIOTEXHUUECKHE MPHUHLMIBI PAOOT M 3HEPreTUUECKHE XapaKTePUCTUKH m
:'| : :: )KLIHyTCXHI/IKaCLI JKoHe TEIUIOOHEPI€TUICCKUX YCTAaHOBOK. BHEPFBTPI‘ICCKI/IC PECYPChI TEMIIOTEXHOJIOTHIECKUX ITPOU3BOJCTB. Pexxumel u - E
N q N JKbLITY SHEPreTHKACHIHDIH rpauKy TEIUIONOTPEONICHUS MPOMBIIUICHHOTO MNpexnpusaTs. Kiaccuukamms cHUCTeM EHTPaIW30BaHHOTO ellss b § § = =
17 Ll Z 0 HCFi3)Iepi o TEHJ'IOCHa6)KSHI/IH. Hcrounnkn Temna B CHUCTEMax HCHTPAIIM30BAHHOI'O TEIUIOCHAOKEHUS TPOMBIIIIECHHBIX ﬁ g ﬁ o (Q ™ %
)5 '_-'CJ g(l Heat engineerina and ™ npeanpusATHA.  Vcnonb3oBaHWE HETPAIWIHOHHBIX HCTOYHHMKOB TEINIAa W BHYTPEHHHX (BTOPWYHBIX) [N N 2 Ic'an w 8 9
> N o Leng 9 SHEPTOPECYPCOB. Lo @A ¥Yon -~
FNIT basics Of heaF power XKbuty oHE OHEPKACINTIK INMEKTP CTaHLIUUIAphl XKBULY SHEPreTHKAIBIK JKYHeIepaiH Herisri Kypayubuiapbl (2
engineering

peTiHze. OHEpKACIiNTIK KoHE >KbUIyTEXHOJOTHSUIBIK OHJipicTe Heprus maiinanany. Eia dKOHOMHKACHIHBIH
HETi3ri cajajapblHBIH JKBUTy HEPreTHUKAJIBIK JKyhenepi. JKbulydHepreTHKaNbIK KOHIBIPFBUIAPIBIH JKIKTETYi.
KbuTy?HEpreTHKANBIK KOHABIPFBUIAPBIH JKBUTYTEXHHKAIBIK JKYMbBIC HPHUHIMITEP] XOHE HSHEPreTHKAIBIK
cunarramManapsl.  JKBUTyTeXHONOTHSIIBIK  OHAIPICTEp/iH  JHEPreTHKANBIK  PecypcTaphl.  OHEpPKICIITIK




KOCIMOPBIHHBIH KbUTY TYTBIHY DEXHUMIEpi MeH kecteiepi. OpTalbIKTaHABIPBUIFAH JKbLUTYMEH JKaOIbIKTay
KyienepiHiH JKikTedyl. OHEepKaCINTIK KACIMOPBIHAAPABIH OPTAIBIKTAHIBIPHUIFAH IKBUIYMEH JKaOIbIKTay
JKyHeciHaeri KplTy Ke3mepi. [JdocTypii emec *KbUly Ke3[epiH jkoHe imiKi (KalTanama) 3HEPrHsl pecypcTapblH
nafaanaHy.

Thermal and industrial power plants as the main components of heat and power systems. Energy use in
industrial and heat-technological production. Heat and power systems of the main branches of the country's
economy. Classification of thermal power plants. Heat engineering principles of work and energy
characteristics of heat power plants. Energy resources of heat-technological productions. Modes and schedules
of heat consumption of an industrial enterprise. Classification of district heating systems. Heat sources in
district heating systems of industrial enterprises. Use of non-traditional heat sources and internal (secondary)
energy resources.

W3zygaroTces: MeToanKa pacuéra HECHMMETPHUYHBIX PEKIMOB TPEX(ha3HBIX LeNel ¢ JUHAMHIECKOH Harpy3Koit
METOJJOM CHMMETPHYHBIX  COCTaBILSIIOIINX; OCOOCHHOCTH  aHanmu3a DJIEKTPUYECKHX ILemed  Hpu
HECHHYCOMJATBHBIX TOKAX U HAIPSOIKCHUX; aHAIU3 HEIUHEHHBIX IIeNel IOCTOSIHHOTO U MEPEMEHHOIO TOKOB;
pacuéT MarHUTHBIX LeTel; TeopHs MIEKTPOMArHUTHOTO NOJIsL. 3aKpeIuleHHe IOTy4eHHbIX 3HaAHUH IPOUCXOAUT
Ha  J1a0OpaTOpHBIX 3aHATUSAX Ha YHHUBEPCAIBbHBIX JabopaTopHeix creHnax YWJIC. Hcmomp3yrorces

AHanu3 MEeKTPUIECKUX 0o © 9
. eneit u nporpammusie ipoaykTel Mathcad, ElectronicsWorkbench o N N §
SESEN 3JIEKTPOMATHHTHOTO T10JIsI OKBITBITaABL: YII(a3aisl Ti30€KTiH CHMMETPHSUIBIK EMEC PEXUM/ICPIH CHMMETPHAIBIK KYPayblilTap 9fICIMEH 10 < 5 ™ “'E" = m
NN N DIEKTD Ti36eKTenIiH HKoHE AMHAMHKAJIBIK JKYKTCMEMEH CCENTey SNICTEMECL; CHHYCOMIAIBL EMEC ToxTap meH KEpHEYJIEp KE3IHAC JICKTP NN = TR a)
P PAIH o . — Ll
18 & '5 h . . ~ Ti30CKTEepIiH Tajgay epeKIIeNKTepi; TYPaKThl )KOHE alHBIMAlIbl TOKTApIbIH CHI3BIKCHI3 Ti30EKTEpiH Tanjay; t— > o B AYe) =
020 BJIEKTP OpICIH Tajjay MAarHMTTIK Ti30€KTepi ecenTey; MMEeKTPOMarHuTTIK epic Teopusichl. AnbiaraH OiniMai 6exity YWUJIC om6eban LéJ — E & NN S
;':J E g . AnaIyS|s of ele_ctrl_c 3epTXaHalbIK CTEHATEPIHAE 3epTXaHalblK cabakrapaa >kyprisimemi. Mathcad, Electronics Workbench |~ E (== & mo M
circuits and electric fields 6arnapIaMaibIK eHiMIepi KOIIaHbLIaIb] @ 5 &
Studied: the method of calculating the asymmetric modes of three-phase circuits with dynamic load by the W
method of symmetrical components; features of the analysis of electrical circuits with non-sinusoidal currents
and voltages; analysis of nonlinear circuits of direct and alternating currents; calculation of magnetic circuits;
theory of the electromagnetic field. Consolidation of the acquired knowledge takes place in laboratory classes
at the UILS universal laboratory stands. Used software products Mathcad, ElectronicsWorkbench
U3zyvaroTcsi: pacyéT HECHMMETPUYHBIX PEXKUMOB TpEX(aszHBIX Iierel ¢ AMHAMHYECKOW Harpy3kol MeToJoM
CUMMETPUYHBIX COCTaBJIAIOUINX; pacqéT QJICKTPUYECCKUX ueneﬁ Ipu HECUHYCOMIAJIBHBIX TOKaxX U
HapsKCHUAX, aHAJIM3 YCTAHOBUBIIHUXCSA U NMEPEXOAHBIX IMPOLECCOB B HEJIMHEHHBIX OergaXx IOCTOAHHOI'O U
Teopust HeTMHEHHBIX NIEPEMEHHOI0 TOKOB; pacuéT HEPa3BETBIEHHBIX U  PA3BETBIEHHBIX MArHUTHBIX LENed; Teopus
eneu u 9JIEKTPOMArHUTHOTO TOJSA. 3aKperuieHne MOJTYYEeHHBIX 3HAaHUH IMPOUCXOTUT Ha JTabOpaTOpHBIX 3aHATHIX Ha o ® X
~ < I~ 3JICKTPOMArHUTHOT'O IOJIS YHHBEPCATBHBIX naboparopueix crengax YMWJIC. Hcnonb3yroTcs mnporpamMMHele MpoaykTel Mathcad, o < § &
NENRN ChI3BIKTBI €MeC EIectromcsWo.rkbench. . . . 12 o 5 ™ ss w
NN Ti3BEKTEPI KIHE HIEKTP o Yigazanel Ti30eKTep/AiH CHMMETPHSIBIK €MeC PEeKHUMAEPIH CHMMETPHSIIBIK KypayblluTap  ONICIMEH NN E oo a)
19 & O % L. o JMHAMUKAJIBIK )KYKTEMEMEH eCelTey; CHHYCOMIAIbl eMeC TOKTap MEH KepHeyep Ke3iH/e JIEKTp Ti30eKTepiH — > el =
) Il-I_J 5 OPICIHIH TeopI/ISI(.:bI €CenTey; TYPaKThl JKOHE aiHBIMAJbl TOKTAPABIH CBHI3BIKTHI eMeC Ti30eKTepiHJeri KalubITacKaH KoHE OTIeli Lcl)J = ELJ & N N 2
E '(",)J '|: The the_ory.Of nonlinear npoLecTep i Tajiay; TapMaKTaaMaraH )KoHe TapMaKTAIFaH MarHUTTIK Ti30eKTepi ecentey. - E [ MM, M
circuits and Studied: calculation of asymmetric modes of three-phase circuits with dynamic load by the method of €N E %

electromagnetic field

symmetrical components; calculation of electrical circuits with non-sinusoidal currents and voltages; analysis
of steady-state and transient processes in non-linear circuits of direct and alternating currents; calculation of
unbranched and branched magnetic circuits; theory of the electromagnetic field. Consolidation of the acquired
knowledge takes place in laboratory classes at the UILS universal laboratory stands. The software products
Mathcad, ElectronicsWorkbench are used.




V3yuaercss NpUHLUIBI PabOTHl CHCTEM HOCTPOSHHBIX HA 0a3e CHJIOBBIX MHOJIYIPOBOJHHUKOBBIX HMPHOOPOB,
HCTIONB3yeMbIX B cucreMax BUWD, pacuersl u BbIOOp CHIJIOBBIX NpHOOPOB M IpeoOpa3zoBaTeneif;
UCIHOJIL30BAHUE TEOPETHYECKHX W IPAKTHYECKHX MAaTepHalloB II0 CHJIOBBIM IpeoOpasoBaTensiM Uit
MIPOCKTUPOBAHMS, MOHTaXa M HANAIKH DJICKTPOIPHBOAA, BCTABOK IOCTOSHHOTO TOKA, CHUCTEM IIMTAHUS;

<
N <
oSS ®
2838
m i 6 if, 0Gpa6 NSa|lwES | B
pOBE/ICHNE WCIIBITAHMH CHJIOBBIX IpeoOpasoBaTereil, 00pabOTKH, aHaluM3a M IPEICTaBICHUS PEe3yIbTaToB o N oo o
CusioBast 3JIEKTPOHHUKA B " SoegloY =l &
o 9KCTICPIMEHTAIILHBIX UCCIIEIOBAHHH. QN | ax N al
= 49 cucremax BUD KOK xyitenepinne mnaiadaHBUIATBIH KYIOTIK KapThUIAH eOTKI3rimr acmamnrap 0a3achlHOa KYPBUIFAH | |1 L¥u w98 N 2
N S PN JKOK xyitenepinaeri o XKYHenepaiH JKYMBIC IPUHIMNTEP], KYIITIK acranrtap MeH TYpPJICHIIPTilITepAi ecenTey KoHe TaHAay; JJIEKTp ; XSy — =
20 S - m KYIITIiK 3JIEKTPOHUKACHI P KETETIH, TYPAKThl TOK €HIIPMEINEPiH, KOPEKTEHAIPY XKYHenepin jxobanay, MOHTOXKAAY XoHE Oanray YWIiH | 75 N S|l==z0 g
& m % Power electronics in KYWITIK TYpJICHAIpriiTep GOMBIHINA TEOPHAIBIK JKOHE NPAKTHKANBIK MaTepUalapibl HalmanaHy; Kymrik | § I 8 5 8 o)
< renewable energy systems TYPJICHIIPTIIITEPi ChIHAY, OHJCY, TANAAy 5KOHE SKCIIEPUMEHTANIbI 3ePTTEyIep HOTHKEIEPiH YChIHY. N ‘:’l & 60 21'" o)
N The principles of operation of systems built on the basis of power semiconductor devices used in RES 2 E |8 & =
systems, calculations and selection of power devices and converters; the use of theoretical and practical | L < < E g - é‘%
materials on power converters for the design, installation and commissioning of electric drives, DC inserts, SES
power supply systems; testing of power converters, processing, analysis and presentation of experimental o= E
research results.
~ ﬁ- w
JlucuuminHa paccMaTpUBaeT COBPEMEHHBIC SJIEKTPOHHBIE NpeoOpa3oBaTelbHbIEe YCTPOWCTBA HAa OCHOBE S 3
ONEeKTPOHHBIE CHJIOBBIX 2JIEKTPOHHBIX IOJIYyIIPOBOJHHUKOBBEIX 3JIEMEHTOB, KOTOPHIE IO3BOJIIT CTYJECHTaM YCHENIHO pellaTh [Y™ "
HpeO6pa30BaT€J'IBHLIe TEOPETUUECKHE W TMPAKTHYECKHEe 3aJa4d B  NPO(ECCHOHANPHONW  IEATENIFHOCTH, CBSA3aHHOM C S % 8 Ic'I/)J E 8 o
- 3 yerpoiictea BUD POCKTHPOBAHHMCM, HCIBITAHMSAMH M OKCILUIyaTalell SIeKTPOHHBIX Peo0pasoBATENbHBIX YCTPOHCTB B | & & @ | A X (j 4
N 83 JKaHFBIPTHUTATHIH cucremax BID ) . WX¥w| S8y =
N E q SHEpIHATAFbI o ITon crynentrepre XKOK xyienepinae 3MeKTPOHABI TYPIACHAIPTIIN KYPBUFBIIAP/BI jK00aTayMeH, ChIHAYMEH ; gy — =
21 S SO o JKOHE TaiaNlaHyMEeH OailJIaHBICTBI KOCIOM KBI3METTE TCOPHSJIBIK JKOHE MPAKTUKAIBIK MIHICTTEPIl TaOBICTHI < ’\{ Sl—=z0 g
5 Q HJJ 3HeKTP'0H,’ElI=IK IIenIyre MYMKiHIiK O€peTiH KYIITiK 3JIeKTPOH/IBI JKapThUTal OTKIi3Tilll 3JIEMEHTTEp HeTi3iHae Kasipri 3aManrbsl | Q s 8 5 8 a
m wo TYPJICHAIPTIIITED SIIEKTPOHIBIK TYPIIEHIIPTIlI KYPBUIFbLIAPIbI KAPACTHIPAIbI NN ‘: & %o (;l; )
N Rene_wable energy The discipline considers modern electronic converting devices based on power electronic semiconductor | = E T|d8 & ~
electrical converters elements, which will allow students to successfully solve theoretical and practical problems in professional | L < < E g s f%
activities related to the design, testing and operation of electronic converting devices in renewable energy SkE=
systems O=0
(s
V3yuenue (U3MYECKHX SBICHHH B OJEKTPOTEXHMYECKUX MaTepHalax IpH HAXOKJICHHH HUX B
9NIEKTPOMAarHUTHOM TOJie. AHajinW3 M OLEHKA COCTOSIHHS M CBOWCTB SJIEKTPOTEXHHYECKHX MaTEpHAIOB
DIEKTPOTEXHUYECKHE 9NIEKTPUYECKHX MAIIMH W KOMMYTAL[MOHHBIX aNlapaTtoB IpH BO3JCHCTBUM Ha HUX Pa3IHYHBIX
MaTepHaIbl M H3/IENHs IKCIUTyaTallMOHHBIX  (pakTopoB.  OO6macTh  HpUMEHEHHs  JJIEKTPOTEXHHYECKHX  MaTepHaoB B ~ L
PN N DIEKTPTEXHUKABIK SIEKTPOIHEPTETHKE. oY A L
. . . -~
NEN N MATEDHATIAD KSHE DJEKTPOMArHUTTIK epicTepae GONFaHIa AMEKTPIiK MaTepHalIapaarsl (H3NKANBIK KyObUTEICTAPIBI 3€PTTey. N N N N o &
22 L m % é)“ p 8 Typni onepanusuiblk  QakTopiapra yIublpaFaH Ke3[ge OJIEKTp MallMHajdapbl MEH KOMMYTAIMsUIIBIK S (,:', (,:', 2 Q 2 g
; S s | ¥P;]Hl_\m?p ial KOH/IBIPFBUIAP/IBIH 3JIEKTPIIK MaTepHaIapblHbIH KYHiH jKOHE KaCHETTepiH Tajjay jkoHe Oaramay. Dnektp [N iL iL w = Z -
LTy Electroctechnical materials 9HEPTeTHUKACHIH/IAFbI JICKTPIIIK MaTepHaIapblH KeJleMi. << m w 8
and products Study of physical phenomena in electrical materials when they are located in the electromagnetic field. Q)

Analysis and evaluation of the state and properties of electrical materials of electrical machines and switching
devices when they are affected by various operational factors. Scope of application of electrical materials in
the power industry

10
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EM 2271
EM 2221
EM 2221

DIEeKTPOTEXHUIECKOE
MaTeprUaIOBEACHUC
SﬂeKTpTeXHI/IKaHLIK
MaTepuaiaTany
Electrotechnical materials

3.0

IMonyuenue QyHIaMEHTATIBHBIX 3HAHUH O (HU3MYECKHX MPOLECCaX B DIIEKTPOTEXHHYECKHX MarepHaiax B
YCIIOBUSIX HPOM3BOACTBA M OKCIUTyaTauuH. l3yuyeHHe OCHOBHBIX XapaKTEpUCTUK, CBOMCTB M oOsacteit
MPUMEHEHHs  COBPEMEHHBIX  JJICKTPOTEXHHMYECKHX  MaTepuaioB. JlaGopaTropHble — HCCIeIOBaHUS
JUBIIEKTPUUECKUX CBOMCTB PACIIPOCTPAHEHHBIX AEKTPOTEXHUUECKUX MaTepHAIIOB.

Omnpipic oHe MalmanaHy >KarfaillapblHAA dJIEKTP TEXHUKAJIBIK MaTephaapAarbl (GU3MKANBIK IIPOLEecTep
Typanbl ipremi OimiM amy. Kasipri 3amMaHFBI SJIE€KTPOTEXHUKAJBIK MaTepHaigapAbl KONIAHYABIH HErisri
cunarramMaliapblH, Kacne'[“repiH JKOHC cajiajiapbIlH 3EPTTEY. KeH TapajlraH QJICKTPOTEXHUKAJIBIK
mMarepuajigapablH ,Z[I/IZ)J'[eKTpJ'IiK KaCI/IeTTepiH 3€pTXaHAJIbIK 3€PTTEY.

Gaining fundamental knowledge of physical processes in electrical materials under production and operating
conditions. The study of the main characteristics, properties and applications of modern electrical materials.
Laboratory studies of the dielectric properties of common electrical materials.

FizU 2206
AFiz 2206
AFiz 2206
ESP 3222
EZhKS 3222

ENS 3222

33C/ DX/ EPS

IpoduiibHbIe TUCHUNIUHBI (KOMIOHEHT 10 BbIGopY)/ [Ipoduibasl nanaep (Tanaayist komnonenT) / Profile disciplines (optional component)

24

TBEU 2301

EQQT 2301
SPP 2301

TexHuka 6€30MaCHOCTH B
SHEPreTUIECKUX
yCTaHOBKaXx
DHEPreTUKAIBIK
KOHJIBIPFbLIAPIaFbI
Kayirci3aiK TeXHUKACHI
Safety in power plants

4.0

JucuuiiHa CTaBUT CBOEH II€JIBI0 U3YUUTh 3alLUTY OT 3JIEKTPOMArHUTHBIX MOJIEH, JEWCTBUE Ha YEIOBEKA
QJICKTPUYECKOI'O TOKa, CONPOTHUBIICHUC TEJIa YCJIOBCKA JJIEKTPOTOKY, CXEMblI NPUKOCHOBCHHSA YCIOBEKA K
JJIEKTPOCETH, HANpPsDKEHHE MPUKOCHOBEHUS W INAroBO€ HAINPSDKEHHE, KIACCU(HUKAIMIO 3JIEKTPOYCTaHOBOK,
TEXHAYCCKUC 3alIUTHBIC MEPBI OT MNOPAXCHHUA DJJICKTPOTOKOM, 3alIUTHBIC CPEACTBA, IIPUMEHICMBIC B
JJIEKTPOYCTaHOBKAX, TpPeOOBaHMUs, MPEABABIAEMBIE K DJCKTPONEPCOHANY, ONEPAaTHBHOE OOCITYKHBAaHUEC U
OCMOTp  DJIEKTPOYCTAHOBOK, TIIOpSAJZIOK W  YCJIOBHA  INPOU3BOJACTBA pa60T B DJICKTPOYCTAaHOBKaXx,
OpraHu3allUOHHBIE MEPONPUATHA, TECXHUYCCKUE MCEPOIPUATHA, TICPBYHO I[IOMOIIbL IOCTpagaBIIMM OT
DJICKTPOTOKa

IToHHIH HETi3ri MakcaThl JJCKTPMArHHUTTIK ©PICTEH KOpPFayIbl, ajaMfa OJJICKTP TOTBIHBIH OCEpiH, aaam
JICHECIHIH JICKTP TOTBIHA KAPCHUIBIFBIH, aJaMHBIH 3JIEKTp JKEIliCiHe KaHacy cyiI0alapblH, jkaHacy KepHEYiH
JKOHE KaJaMIbIK KEepHEYAi, 5JEeKTP KOHIBIPFBUIAPBIHBIH JKIKTENyiH, 3JEKTP TOTBIMEH 3aKbIMIaHyAaH
TEXHHUKAJIBIK KOpFay LIapajapblH, dJI€KTP KOHABIPFBUIAPBIHA KOJIAAHBUIATEIH KOPFAaHBIC KYpalaaapblH, JJIEKTP
MepCOHAIFa KOWBUIATBIH TaJlaliTapbl, IEKTP KOHIBIPFbUIAPbIHA JKEIEN KBI3MET KOpCETy JKOHE TeKcepy,
UIEKTP KOHJBIPFBUIAPBIHAA JKYMBIC JKYPTi3yAiH TOpTiOi MeH IIapTTapblH, YHBIMAACTBIPY ic-IIapayiapbiH,
SHGKTpMaFHI/ITTiK epiCTeH, aJIFalliIKbl KOMEK JJICKTP TOI'bIHAH 3apAall MEKKEHACPIre KOMEK KepCGTy}Ii OKBIIT
ylipereni.

The discipline aims to study the protection against electromagnetic fields effect on humans of electric current,
resistance of human body to electric current, circuits the human touch to the grid, the touch voltage and step
voltage, classification of electrical installations, technical protective measures against electric shock,
protective equipment used in electrical installations, requirements for electropermanent, operational
maintenance and inspection of electrical installations, the procedure and terms of manufacture of works in
electroinstallations, organizational measures, technical measures, first aid to victims of electric shock

Fi1z1203
Fiz1203
Phy1203

PB 4214
OK 4214

IS 4214

DBU3/ DXKIKK/PSRE
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Eb 2301
EQ 2301

Es 2301

DnekTpoOe30nacHOCTh
DNeKTp Kayinci3mik
Electrosecurity

4.0

Jlucuurinaa CTaBUT cBOEI LETBIO H3y4YHTh
OTACHOCTh DJICKTPUYECKOTO TOKA, aHAH3 CIyJacB BKJIFOUCHHUS YEIOBEKAa B IICMb TOKA, 0KOTH M MEPBI MX
MPEIYNPEKICHUS, OCHOBHBIC TIPUHIIAIIBI U METOBI 3JICKTPOOE30MACHOCTH, 3AIUTHOE 3a3eMJICHHUE. 3AIIUTHOC
3aHyJIeHUe, 3aIUTHOE OTKIIOYEHIEe, MEPBI 3al[UTHI OT [IEPEX0/ia TOKA U3 CETH 60JIee BHICOKOTO HAIPSKEHHS B
CeTh MEHee BBICOKOTO HAIPSKEHUsI. 3aI[UTHBIE CPEICTBA

KiIaccu(UKAKs TOMENICHU [0 CTeleHH OMACHOCTU IMOPAXKEHUS DIICKTPUYIECKHM TOKOM, TpeOOBaHUS
IIIEKTPOOE30MACHOCTH MPEABSIBISIEMbIE K 3JIEKTPOOOOPYMOBAHUIO, OpPraHU3AI[MOHHBIE MEPOIPHATHS 10
HPEeIYNPSIKISHUIO AIIEKTPOTPaBMATH3Ma, MepBasi MMOMOIIb [TOCTPAJABIIMM OT MOPAKCHHS DICKTPUUSCKUM
TOKOM

[ToHHIH MakcaThl SJIEKTP TOTBIHBIH KaYIiNTiNiri, aJaMHBIH TOK Ti30eriHe KOCBUTY JKarJaliapblH Tanziay,
KYHIKTep KoHE OJIapJblH ANbIH aiy IIapanapsl, IEKTP KayilCi3AiriHiH Heri3ri MpUHLUNTEePI MeH auicTepi,
KOPFaHBICTHIK Xepre KOCY. KOPFaHBICTHIK HOJIIEY, KOPFAHBICTHIK aJKBIPATY, TOKTBIH KOFAPhI KEPHEYITI JKEITiIeH
TOMEH KEepHEYJIi JKellire KOUIyiHeH KOpFay HIapajiapbl. KOPFAHBIC KYPaJAaphl YH-)Kaliapabl 3JIeKTP TOTBIMEH

Fi1z1203
Fiz1203
Phy1203

PB 4214
OK 4214

IS 4214

BBUD/ DXKIKK/PSRE

11



https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Opasnost_elektriceskogo_toka
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Opasnost_elektriceskogo_toka
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Analiz_slucaev_vklucenia_celoveka_v_cep_toka
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Ozogi_i_mery_ih_preduprezdenia
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Ozogi_i_mery_ih_preduprezdenia
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Osnovnye_principy_i_metody_elektrobezopasnosti
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Zasitnoe_zazemlenie
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Zasitnoe_zanulenie
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Zasitnoe_zanulenie
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Zasitnoe_otklucenie
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Mery_zasity_ot_perehoda_toka_iz_seti_bolee_vysokogo_naprazenia_v_set_menee_vysokogo_naprazenia
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Mery_zasity_ot_perehoda_toka_iz_seti_bolee_vysokogo_naprazenia_v_set_menee_vysokogo_naprazenia
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Zasitnye_sredstva
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Klassifikacia_pomesenij_po_stepeni_opasnosti_porazenia_elektriceskim_tokom
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Trebovania_elektrobezopasnosti_predavlaemye_k_elektrooborudovaniu
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Trebovania_elektrobezopasnosti_predavlaemye_k_elektrooborudovaniu
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Organizacionnye_meropriatia_po_preduprezdeniu_elektrotravmatizma
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Organizacionnye_meropriatia_po_preduprezdeniu_elektrotravmatizma
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Pervaa_pomos_postradavsim_ot_porazenia_elektriceskim_tokom
https://metallurgy.zp.ua/osnovy-elektrobezopasnosti/#Pervaa_pomos_postradavsim_ot_porazenia_elektriceskim_tokom

3aKbIMJIAHY/IbIH KaYINTiTIK 1opekeci OOMBIHIIA JKIKTEY, HIEKTP HKaOabIFbIHA KOMBUIATBIH NIEKTP Kayilci3iri
TaJlanTapbl, 3JIEKTP JKapaKaThIHBIH alJbH ajly JKOHIHAEri YHbIMIACThIpy ic-Inapanapbl, 3JIEKTP TOTbIMEH
3aKbIMIaHyIaH 3apAan UIeKKeHIEePTe ajFallKbl KOMEK KOpCceTy i OKBII YipeHeTi.

The discipline aims to learn danger of electric current, analysis of cases of human involvement in the current
circuit, burns and measures to prevent them, basic principles and methods of electrical safety, protective
grounding. protective zeroing, protective disconnection, protection measures against the transfer of current
from a higher-voltage network to a lower-voltage network. protective means classification of premises by the
degree of danger of electric shock, electrical safety requirements for electrical equipment, organizational
measures to prevent electric injuries, first aid to victims of electric shock

3 kype / 3 kype / 3 course

Basosbie qucuummnbl (Byzosckuii kommonent) / baszanbik monaep (KOO komnonenrti)/ Basic disciplines (University component)
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EM 3218
EM 3218
EM 3218

PaCCManI/IBaIOTCSI OCHOBBI O6H.[eﬁ TCOPUU DJICKTPUYCCKUX MalllWH, NPUHIUIT pa60TI;I Ppa3JIMYHbBIX BHUJIOB
MaIluH — Tp&HC(bOpMaTOpOB, ACUHXPOHHBIX MAIWH, CUHXPOHHBIX MAaIllWH W MAallluH NOCTOAHHOTO TOKa.
HpI/IBO,I[I/ITCﬂ KpaTKoO€ ONHUCAaHUE U 0COOEHHOCTH KOHCTPYKIHH KaXXAOT0 BHUAA JJICKTPUYECKUX MAlIWH, UX
3HaYeHHEe W o0JacTH NpuUMeHeHHWs. PaccmarpuBaroTcst padodrme XapaKTepUCTUKU THIOB 3JICKTPHUCCKHX
MAIIUH U Ha 3TOH OCHOBE JICJIAIOTCS BBIBOJBI 00 HX MPEUMYILECTBAX U HEAOCTATKaX

DJIeKTp MAaIlMHAJIAPBIHBIH JKAJIIBl TEOPUSCHIHBIH HETi3Aepi, TYpii MallMHalap TYPJIEpiHIH JKYMBIC icTey
l'[pI/IHI_II/Il'Ii - TpaHC(bopMaTopnap, ACMHXPOH/IbI MalllMHaJIap, CHUHXPOHIblI MalllMHaJIap KOHE TYPaKThl TOK
MaliHaJ1apbl KapaCTbhIpblIaJabl. 9ne1<Tp MalllMHaJIaPpbIHBIH 9p6lp TYlelH KbICKallla culiarraMacbl MCH }:[I/I3aI71H
epeKIIeTiKTepi, OJAapIbIH MarblHaChl MEH KeJeMi KOpCeTUIreH. DIEeKTp MallWHalIapbIHBIH TYPJICePiHiH
OHIMIUTIK CHIIaTTaMalapbl KapacTHIPBUIAABI JKOHE OCHl HETi3[Ae ONapIblH AapTHIKIIBUIBIKTAPEl MEH
KEMIILTIKTEP1 Typajibl KOPBITBIHIBI JKacasabl.

The basics of the general theory of electric machines, the principle of operation of various types of machines —
transformers, asynchronous machines, synchronous machines and DC machines are considered. A brief
description and design features of each type of electric machines, their significance and applications are given.
The working characteristics of types of electric machines are considered and conclusions about their
advantages and disadvantages are made on this basis.

DNeKTpUuecKre MallnHbl
OJeKTp MallMHUHAIAP
Electrical machine

5.0
5

AECEP 2217 wiu TNCEP 2217

ETEOT 2217 n/e SETEQO 2217A
AECEF 2217 or TTONC 2217

VVE 2302

ZhEK 2302

IRE 2302

BMIBIT/ SM3X/ EMED
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ES 3225

Ezh 3225
EPS 3225

HHCHHHJ’IHH& CTaBUT CBOEH HEJIBbK0 HU3YYUTh OCHOBBI BLIpaGOTKI/I, nepeaadin U pacnpeiacicHus SHEPruu,
XapaKTePUCTHKH TOTpeOUTENel SJIeKTPO’HEPTHH, TPeOOBaHHMS K  HAJIEKHOCTH CHCTEM, HpPUMEHsSEMbIe
anmapaThl KOMMYTAIUH 1 3aIUTHI, BBIOOP 000PYIOBAaHUS.

WzywaroTcss TNpUHOUNBI pacyeTa JJCKTPHUYECKAX HArpy30K Ha Ppa3HBIX YPOBHSX HAINPSDKEHHS;CIIOCOOBI
KOMITEHCAllMM PEaKTUBHON MOIIHOCTH, BHIOOP CHJIOBBIX W HU3MEPHUTEIBHBIX TPAaHCPOPMATOPOB,  OCHOBBI
COCTaBJICHUA OﬂHOHHHeﬁHLIX CXEM.

Ilon ©3 MakcaTbl peTiHIe SHEePrusiHbl OHAIpY, Oepy JKOHe TapaTy HeTi3AepiH, JJIEKTP OSHEePTHsCHIH
TYTBIHYIIBUTAPIBIH CHIIATTAMACKIH, JKYWENEpIiH CEHIMIUIINiHE KOWBLIATHIH TajlanTapibl, KOJIJaHBLIATHIH
© KOMMYTalUsA )KIHE KOpray anmnaparrapbiH, )KaGZ[I)IKTap)II)I TapJday bl YﬁpeHeui.

KepreyniH opTypii [eHreinepiHme »dIEKTp JKYKTEMeNepiH ecenTey NPHHIUITEPi;PeakTHBTI KyaTThl
KOMITEHCAIIUIIAY TOCLIEpi, KYIITIK XKOHE eIIey TpaHC(HOPMaTOpIIapblH TaHAAY, Oip CBI3BIKTHI CYJI0amapbl
KYpY HeTi3[iepi OKbITBUTAIBL.

The discipline aims to study the basics of power generation, transmission and distribution, characteristics of
electricity consumers, requirements for the reliability of systems, switching and protection devices used, and
equipment selection.

Study the principles of calculating electrical loads at different voltage levels, methods of compensating
reactive power, the choice of power and instrument transformers, the basics of creating single-line diagrams.

DnexkTpocHab)KeHne
DneKTpMeH KabIbIKTay
Electric power supply

5.0

AECEP 2217 wim TNCEP 2217

ETEOT 2217 n/e SETEO 2217
AECEF 2217 or TTONC 2217

POVIE 4307;PMSEPV 4307
EZhYZh 4307;ZEKPOSEZZZ 4307

DREFE 4307;DSPSSUR 4307

BBUD/ DXKIKK/PSRE

12




Mpoduiabubie gucuunaunbl (Bysockuii kommnonent)/ Mpoduasast nonaep (KOO xomnonenti) / Profile disciplines (University component)

28

MGVR 3303
ShGSR 3302
SHPWR 3302

Manas TUAPOOHEPIreTHUKA U
BOJHEIC PECYPCHI
IareiH TUAPOSHEPICTUKA
JKOHE Cy pecypcTaphl
Small hydropower and
water resources

5.0

PaCCMOTpeHI/Ie TMPpUHIOUIIOB npe06pa3OBaHml BOI[HOfI OHEPTrUur MNOTOKOB B JBJICKTPUYECKYIO NPU pas3IMYHbIX
CXCMax HCIIOJIb30BaHUA BOZ[HOI‘/‘I OHEPTUU. I/I3y1IeHI/Ie OCHOBHEIX CITOCOOOB KOHIICHTpallunu BO,Z[HOI71 OHEpruu u
XapaKTCPUCTUKH BOJOXpaHUJINIIL pu Ppas3IMIHbIX cXeMmax. I/I3yquI/Ie THAPOJOTMYCCKUX OCHOB
TUAPOSHEPIETUKHU U BO3SMOXKHOCTH CTATUCTUYECKOTO METOJJa MOACIIUPOBAHUS IIPU paCcu€TE rapaHTUPOBAHHBIX
pacxonoB. PacueT OCHOBHBIX TMAPOTEXHHYECKUX COOPYKEHHUH M BBIOOP TEXHOJOTMYECKOTO O0OPYIOBAaHUS
I'SC. Mzyuenue BONPOCOB MPOCKTUPOBAHUS MAJOr0 BOJOXPAHMWIMINA KOMIUIEKCHOTO Ha3HAYEHHS, OICHKa
BCEX BOJOMNOJIb30BaTeIel U BOXOMOTpeOHTENeH, BhIsABIEHHE dHEpreTuku crBopa ['D9C u BHIOOP OCHOBHOTO
obopynoBanus Manoi ['OC, orieHka SKOHOMUYECKUX MTOKa3aTeNe.

Cy oSHeprusicblH NalfanaHyIblH OpTYpJIi CXeMajapbl OOWBIHIIA Cy SHEPrHSCHIH DJIEKTP SHEPTUSICHIHBIH
arslHJApbIHA afHAIABIPY NPHHOINANTEPIH KapacTelpy. Cy SHEPTUSCHH IIOFBIPIAHIBIPYABIH HETI3ri oicTepiH
JKOHE OpPTYpJl cXeMmamap OOWBIHIIA Cy KOWMAaNapbIHBIH CHIIATTaMalapblH 3epTTey. [ MaposHepreTHKaHBIH
THIPOJIOTHSUIBIK HETI3JCPiH JKOHE KEMUIMCHIIPUIreH IIBIFBIHAAPIBI €CEeNTey KEe3iHAe CTATUCTUKAIBIK
MOJIENBACY  ONICIH  3epTrey.  Herisri  THAPOTEXHUKANBIK  KYPBUIBICTApABI  €CENTey  JKOHE
THIPORJICKTPOCTAHIMSATIAD YLIIH TEXHOJOTHSUIBIK JKaOAbIKTapApl TaHmay. LlaFelH Kem MakcaTTHl cy
KOHMacCBIHBIH K00anay MocelelepiH 3epTTey, OapiplK cy HalgaJaHylmIbUIap MEH CYABl TYTHIHYIIBLIIAPAbI
Oaranay, THPOIJIEKTPOCTAHIUATIAPBIHBIH TypajaHy SHEPTUACHIH aHBIKTAy JKOHE LIaFBIH
THIIPO3JICKTPOCTAHITMSHBIH HET13T1 ka0 IbIKTApBIH TaHIay, SKOHOMHKAJIBIK KOPCETKIIITepIi Oaramnay.
Consideration of the principles of converting water energy into electrical energy flows under various schemes
of using water energy. The study of the main methods of concentration of water energy and the characteristics
of reservoirs under various schemes. The study of hydrological foundations of hydropower and the possibility
of a statistical modeling method in calculating guaranteed costsStudying the design issues of a small multi-
purpose reservoir, evaluating all water users and water consumers, identifying the energy of the hydroelectric
power station alignment and choosing the main equipment of a small hydroelectric power station, evaluating
economic indicators.

VVE 2302

ZhEK 2302

IRE 2302
EUDVT 4309

ZhEKAE 4309

EIFRE 4309

BBUD/ DKIKK/PSRE
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VVU 3305
ZhEZhEK 3220

WEWT 3220

Berposnepreruka u
BETPOSHEPIECTUICCKUC
YCTaHOBKHA
JKen sHepreTHKachl JxoHE
JKEJI EKTP
KOHIBIPFBIIIAPhI
Wind energy and wind
turbines

5.0

PaCCMOT‘peHI/Ie OCHOBHBIX TIPUHIMIIOB HpeOGpa?,OBaHI/Iﬂ BeT‘pOBOﬁ OHEPIruu B DJJIICKTPUYECKYHO DSHEPruro,
OGHII/IG TCXHUYECKHUE, U DKOHOMUYECKHUE BOIIPOCHI BETPOSHEPICTHUKH, }laHHOﬁ CHCTCMBI HpeOGpa?,OBaHI/IiI
OHEPIHH, a TaAKXKC BapUAHTHI, HpO6J’IeMBI U NPpEUMYIIECTBA UCIIOJIb30BAHUS BETPOSHEPTETUUCCKUX YCTAHOBOK.
HI/ICLII/IHJ'II/IHOﬁ NpeaAyCMOTPEHO U3YYEHUE BOIIPOCOB pa3pa60T1<H, MOHTa)xa, SKCIUIyaTaluuu 1 06CJ'Iy)KI/IBaHI/IH
BETPOSHEPTETUYECKUX YCTAHOBOK, BKIIIOYAIOIIMX OIpPEIEICHUE IMOBTOPSIEMOCTH CKOPOCTH BETPA, PaCUETHI
MMapaMeTpOB OCHOBHBIX KOMIIOHEHTOB M XapaKTEPHCTHK BBIPAOOTKH D3JIEKTPOIHEPTHH, PETyJINpOBaHUE
MOIITHOCTH CO CXEMHBIMH PEUICHUSIMH TIPH aBTOHOMHOH H CETEeBOU paboTe BETPOIHEPTrETHIECKUX YCTAHOBOK.
Xenm sHEprusCHIH 3MEKTp SHEPTUsACHIHA TYPICHAIPYAIH HETI3r1 KaFuAaldapblH, el dHEPTHSCHIHBIH KaJIIbl
TEXHUKAIBIK JKOHE KOHOMHUKAIIBIK MOCEJCNepiH, SHEPTUSHBI TYPICHAIPYAiH Oy JKyHeciH, COHIal-aK kel
OHEPTETUKAJIBIK KOHABIPFbUIAPBIH KOJAAHYABIH HYCKaJaphbl, npoGneManapr MEH AapThIKWIBUIBIKTAPpbIH
KapacThIpy. IToH xen OJICKTP CTaHUUAJIapbIH JaMbITYAbl, OpHATYAbI, nai«'lz[anaﬂyz[m KOHC TCXHHUKAIBIK KbI3MET
KOpPCETYi, OHBIH INIHIE KENJIH KbUIAAMIBIFBIHBIH KalTalaHOANBIFBIH aHBIKTAY/IbI, JJEKTP SHEPTUSACHIH
OHIIPYIIH HEri3ri KOMIIOHEHTTepi MEH CHIIATTaMaJlapbIHBIH IapaMeTpliepiH €CenTeyi, JMKell JJIEKTP
CTaHIUSATIApPbIHBIH, aBTOHOMIBI K9HE SKEITITIK JKYMBICbIHA apHaJiFaH BHCKTpIIiK memiMz{epiMeH KyaTThbl
OackapyIbl KapacThIPaJIbL.

Consideration of the basic principles of converting wind energy into electrical energy, general technical and
economic issues of wind energy, this system of energy conversion, as well as options, problems and benefits
of using wind energy installations. The discipline provides for the study of the development, installation,
operation and maintenance of wind power plants, including the determination of wind speed repeatability,
calculations of the parameters of the main components and characteristics of power generation, power control
with circuit solutions for autonomous and network operation of wind power plants.

VVE 2302;EM 3218
ZhEK 2302;EM 3218

IRE 2302;EM 3218

EUDVI 4309
ZhEKAE 4309

EIFRE 4309

DBUD/ DXKIKK/PSRE
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PaccmoTpenne npuHIMIOB MPeoOpa30oBaHUs CONHEYHOW SHEPTHU B 3JIEKTPHUECKYIO U TEMJIOBYIO SHEPIHIO.
H3ydeHne cucteM CONMHEYHOTO 3JIEKTPO U TETIIOCHA0KEHUS C pacueTaMH NapaMeTPOB, U CXEM PETYITHPOBaHUS
MOCTYTIJIEHHSI CONHEYHOH paguanuu. M3ydeHHe BOIPOCOB NMPOEKTHPOBAHUS M MOHTaXa COJHEYHBIX CHCTEM
NEKTPO- M TEIUIOCHAOKEHHs, BKIIOYAIOIIUX OINpeeTIeHHe OCBEIEHHOCTH CONHEYHBIX 3IEKTPUYECKUX
TIaHeJIeH W COJTHEYHO HarpeBaTeNIbHBIX MpeoOpaszoBaTeneil, mepnoasl ux 3GpdeKTHBHOH pabOTHl, OPHEHTALUIO
1 YToJl HaKJIOHA M BapUAHTHI, 1 METOJBI MX YCTAaHOBKH, CXEMHBIE PEIICHHs] aBTOMAaTH3allH aKTHBHBIX CHCTEM

o
—
N
o N
o
o
]
S ed
>V
3%
COJTHEYHOTO DJIEKTPO- U TEIUIOCHA0XKEHHs, 1 ITyTH COBEPIICHCTBOBAHMS TEXHUUECKUX PEIIEHHH CHCTEM. & < IE.':J
IIpeoGpasoBarei KyH 2HEprusicbIH 3JIEKTp JKOHE JKBUTYy JHEpTHsICHIHA TYpJ'IeHﬂil:iy npl_/IHanTepiH KapacThIpy. HapaMeTp:l'[i = ':‘) 05: o @ L
&+ < < CONHEYHoi SHeprun CCCIITCYNCPMCH KYH SNCKTPMCH JKOHC JKBUIYMCH XKaG/BIKTay JKYHENCpiH joHE KYH PajMallusiChIHBIH TYCYiH | 2 & = 3 2
L33 KYH SHeprusichiHbIH o perTeynin cxemanapbiH 3eprrey. KyH 9IeKTpMEH JKoHE JKbUIYMEH KabbIKray iKyHelepiHiH xobambik- | O @ o N E Q =
30 E ﬁ 8 . . o MOHTX/IBIK MCEIIeNEpiH, COHBIH IIIIHAe KYH SMEKTP MaHEeNbAepl MEH KYH XbUIbITY Typrnenmiprimrepin, | § & N 5 < W g
7 § i ITYPHGHHIPFILHTCPI OJNIap/bIH THIMII JKYMBIC icTey Mep3imaepiH, Garaapiapsl MEH KHCAal0 OYpBIMIBI MEH OIMIHSIAPBIH, OJAp/IbI S = A ﬁ E o)
pxwn Solar energy converters MOHT)X[Ay OMiCTEpiH, GEICEHIl KYH SHEPrHsChl MEH XKBUIYMCH KaGIbIKTay XKyHenepiH aBTOMATTAHABLIPYFa | (n = 5 a S w )
apHaJIFaH MIeMIiMIepAi 3epTTey. KaHe KYHelepIiH TEXHUKAIBIK MIeIiMAepiH )KaKcapTy JKOJIIaphl. % m o =
Consideration of the principles of converting solar energy into electrical and thermal energy. The study of | 7 5 8 %
solar electricity and heat supply systems with parameter calculations, and schemes for regulating the receipt of | & N
solar radiation. Studying the design and installation issues of solar power and heat supply systems, including $ S w
determining the illumination of solar electric panels and solar heating converters, periods of their effective | S ~ &
operation, orientation and tilt angle and options, and methods for their installation, circuit solutions for | > ﬁ
automation of active solar power and heat supply systems , and ways to improve the technical solutions of N
systems.
Brnagenne ocHOBaMH 3IE€KTPOTEXHUKH; IIPUHIUIIOB PaOOTHI SIIEKTPOABUTATENICH U TE€HEPATOPOB ITOCTOSTHHOTO ﬁ
U TIepEeMEHHOT0 TOKa, TpaHc(OpMaTOPOB, almapaTyphl paclpeAeIUTeNbHBIX YCTPOUCTB U AJIEKTPOIPHOOPOB, 4
IIpounsBoacreeHHas YCTPOWCTB peNeiiHO# 3alUThl 1 aBTOMaTHKA o~ 2
— 2 : - oo o WNd4dWN
— g — IIpaKTHUKa ONEKTPOTEXHUKAHBIH ~ HETI3JepiH; OJJEKTp KO3FANTKBIIITAphl MEH TYPAKThl JKOHE AaYBICIANBI TOK | g; a9 M m g %
31 B3 o 9 OHIpICTIK MpaKTHKa 2 8 reHepaTOPIAPBIHbIH, TPaHC(HOPMATOPIAPIBIH, TAPATy KYPBUIFBUIAPHI ANNAPATYPAChIHBIH JKOHE OIEKTP N QR 5 g
B o e Production practice 2 acIanTapbIHbIH, penen_ix KOpFay KOHE aBTOMATHKA KYPBLF UTAPIHBIH JKYMBIC npm_mnnTepiH Oimy. B o T g <D( =) a
Knowledge of the basics of electrical engineering; principles of operation of electric motors and generators of )
direct and alternating current, transformers, switchgear and electrical appliances, relay protection devices and =
i as)
automation. I
ba3oBble nMcHUIIMHBI (KOMIIOHEHT 110 BbIOOPY)/ Bazanbik nmonaep (Tanaaynbl komnoHeHT)/ Basic disciplines (optional component)/
basbl naHHbIX U CBelieHUsI O KOHLENTYalbHOM MPOEKTHPOBaHMM 0a3 JaHHBIX; O S3BIKOBOW Cpele PEeIMOHHBIX CHCTEM
nHTEpPeich ynpaBieHusi 0a3aMy JaHHBIX; TEXHOJOTUMH 0a3 JaHHBIX, OCHOBHBIC TOHSATHS M OIPEIENICHHUs; CTaHAapTHas oo | 2
KOMITBIOTEPHBIX CUCTEM B apXUTEKTypa cucteM 0a3 TaHHBIX; M3y4aloTcss OCHOBHBIE TUIIBI CETEBBIX apXUTEKTYP, OCHOBHBIE TOMOJIOTHH % § S E
3JIEKTPOIHEPIETUKE anmaparHble KOMIIOHCHTH KOMIBIOTEPHBIX CeTei, METOABI JOCTyNa K Cpele Meperadyr IaHHBIX, 0a30BbIe ; > : ‘é 8
i i X~
0 © % JIeKTp SHEPreTHKAIAFbI TEXHOJIOTUH JIOKATBHBIX CSTEI/I.VI/I3y‘{aIOTC$I KOHLIETILIHH MOCTPOCHNS! BEIMHCIHMTENBHEIX ceTel, (1)0pMPIpy}OTCil < E } 5 % = %
NS KOMITBIOTEPITIK 3HaHUS TI0 KOMITOHOBKE ceTeH, (u3mueckodl cpene nepenadn JaHHBIX, JaTh IIPEACTAaBIEHHE O CETEBOH | O N S| g2s ;
P N . o apXUTEKType U paboTe CeTH B CUCTEMaxX YIPaBICHHS IPHHIIUIIBI OCTPOCHUSI KOMIIBIOTEPHBIX CETeH =< H| 33 =
2250 Kykenepniy ; . =) 8 =g a
N ';Cl O . . Lo JlepeKTep KOPBIH KOHLENTYanpl Ko0anay Typaibl MONIMETTEp; AEPEKTEp KOPbIH OaCKapyAblH pellibK | = 5 5| B 2 §
0 W < MHTEp(DEICTEp] KOHE *KyHenepiniH TiTIiK OpTack! Typasbl MOTIMETTep; AepeKTep KOPHIHBIH TEXHONOTHSIIAPHI, HEri3ri YFhIMIap MeH | S o o8 == 2
mulQ JIepeKTep 6%13ac51 aHBIKTaMaJap; IepeKkTep KOpbl KYHeIepiHiH CTaHAapTThl apXUTEKTYPachl; N § N E =a) Q)
Databases and interfaces XKemimik apXUTEKTypaHBIH HETi3ri TUNTepi, KOMIIBIOTEPNIK JKENUIEPAiH Heri3ri TOMOJIOTHSICHl JKOHE % mo | 8 =
of computer systems in the anmaparThlK KOMIIOHEHTTEpi, NepeKTepaAi Oepy OpTachlHAa Kipy oicTepi, JKEpriliKTi eminepmiH Oasamblk | & O 8 E
electric power industry TEXHOJIOTUSJIaphl OKbIThUIAABI. EcenTey meninepiH KYpY KOHIENIUATAPbl OKBITHIIAbI, )Keninepai KYpacTeIpy, ® =

JepeKTep i OepyaiH (pU3UKAIBIK OpTachl OOMBIHIIA OLTIM KAJBINTACAIBL, KEIUTIK apXUTEKTypa )KoHE OacKapy
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JKyitenepiHaeri e KYMBICHI Typajibl TYCiHIK Oepy KOMIBIOTEPIIiK KeNiIep i Kypy NpUHLIHUITEPI;
Information about the conceptual design of databases; the language environment of relational database
management systems; database technologies, basic concepts and definitions; standard architecture of database
systems; the main types of network architectures, the main topologies and hardware components of computer
networks, methods of access to the data transmission environment, basic technologies of local networks are
Studied.

Ba3e1 jaHHBIX U

W3yqaroTcss MOHATHA W OCOOEHHOCTH 0a3bl MAaHHBIX [UIS 3JIEKTPOIHEPreTHYECKUX CHCTEM W KOHIICHIINHI
MOCTPOCHUSI BBIYHUCIUTENBHBIX CeTel, (GOPMHUPYIOTCS 3HAHUS 1O KOMIIOHOBKE ceTed, (usmueckoil cpene
nepegayyd AaHHBIX, AaTh MPEJCTaBICHHE O CETEBOH apXUTEKType M paboTe CeTH B CHCTEMAaX YIpPaBICHUS

KOMITHIOTEPHBIE CETEREIE TIPUHLHUIBEI TOCTPOEHUSI KOMITBIOTEPHBIX ceTel; M3ydaroTcss OCHOBHBIE THITBI CETEBBIX apXUTEKTYP, OCHOBHBIE oS = g
TOTIOJIOTHMH H aNNapaTHbIe KOMIOHEHTHI KOMIIBIOTEPHBIX CETEH, METOMBI JOCTYNA K CPEE NMEPENadn JaHHbIX, | < N o~ | &
TEXHOJIOrHH B 0a30BbIe TEXHOJIOTHH JIOKAJIBHBIX CETEH. S ; Z 5 =
2« @ JJIEKTPOIHEPreTUKe DNeKTp DHEPreTHKAIBIK OKyHelepiHe apHaJFaH MoJIiIMeTTep O0a3achIHBIH TYCIHINT MeH epeKIIeNliKTepi % g < %‘é =< o
NS Onektp OHEPreTHKA/IAFBI seprrenreH. Ecenrtey jkeiinepiH Kypy KOHLETIMSUIAPHI OKBITBUIAIBI, JKENIIEpai KYpacThIpy, HepeKTepai | O N (<)( % o g w
33 =+~ E KOMIIBIOTEPJIIK TOPAIITBIK o Oepynin .(1)I/I3II/IKaJ'II).IK opTacsl 601711,1ng .6iJ'IiM KaupITacael, me_ninik. ApXUTEKTypa JKOHE Gackapy | = <q() @ g a g E
Q IQ % TEXHOJIOTHSIAP JKOHE o )KYI‘/'I?JI.ele,E[erl e KYMBICBI TYPaIbl TYC1H1K_6epy KOMITBIOTEPIIK JKeJTNIep/i Kypy NPUHIHIITEDI; OE = & | E E S Q
Nw< nepexTep 6a3ackl XKemimik apXUTEKTypaHBIH _HeTisri THNTEPi, KOMIBIOTEPIIK KENIEPIiH HEri3ri TOMONOTHACH KoHE o9 S 8 £ 2 %
m w A Databases and computer anmaparThlK KOMIIOHEHTTepi, AepeKTepAi Oepy opTachlHa Kipy OAicTepi, MEpriliKTi kenilepaiH 0a3amblK | « NN § :S( o
network technologies in TEXHOJIOTUSUIAPH! OKBITBIIAIbL. _ _ _ % 0 % %
the power industry The concepts and features of the data_base for electric power systems are stud_led. ReV|e_vv _of concepts of | & 8 31| E
computer network development, emerging knowledge by linking networks, physical transmission medium, to =~
provide insight on network architecture and network control systems principles of computer networks;
Examines the basic types of network architectures, topologies and basic hardware components computer
networks, methods of access to the transmission medium, the basic technologies of local networks.
JlucuumninHa CTaBUT LENBI0 O3HAKOMUTH CTYASHTOB C KOMMYTAIIMOHHBIMH 3JIEKTPHUCCKUMHM amlapaTaMy,
MIPUMEHSIEMBIMI B TIPOM3BOJACTBE, TPAHCIIOPTE, PACTPENCICHUH U MOTPEONICHHH >IEKTPUYECKOH 3HEepruH,
MPUHIUIIOM JA€HCTBHS, TamleHHs IyTH, KOHCTPYKOMEH OJTHUX ammapaTtoB, a TaKKe WX OCHOBHBIMHU
XapaKTepUCTUKAMU U YCJIOBHUSIMH BbIOOpa, METOaMU HCIIBITAaHHUI. el A S -
KoMmMmyTanmnonubie JMCLMIIIMHA TAKKE 3HAKOMAT C METOJIAMH M3MEPCHHS OCHOBHBIX SIICKTPUYCCKUX BENIMYNH, KOHCTpYKIMeH u | & § by = § =] "
arnmnapaTbl 1 U3MEpeHue NIPUMEHEHHEM OCHOBHBIX H3MEPHTENBHBIX YCTPOMCTB, B TOM 4YHCIE OJJEKTPOHHBIX M LU(POBBIX, | A o S N E I
© © AIIEKTPUYCCKHUX BETUUNH MHOTO()YHKIIMOHAIIBHBIX TPHOOPOB, COBPEMEHHBIMU H3MEPUTEIILHBIMH TPAHCHOPMATOPAMH. "'d w =z a m ] L
RS N KOMMY TALHSITBIK [TonHiH 6acTBl MakcaThl CTYAEHTTEpIi OHAIpiCTe, KOTIKTE, dJEKTP DHEPTHACHIH TapaTyAa >KOHEe TYTHIHyHa | Z E Olwy S 2
& o anma aTTay JKOHE ICK KOJIIAaHBIIATHIH KOMMYTAIMSIIBIK, JJIEKTpP alIapaTTapbIMeH, JOFaHbl COHMAIPY, OPEKeT eTy NPHHIUITIMEH, OChI : w ||: g = DD: =
34 E w g p p P 8 annaparTapibH - KOHCTPYKUMSCBIMEH, —COHJAH-aK —ONAPABIH  HErisri —CHNATTamManapel MeH TaHmay | 5 g 5| Ng g
<_( g < H.I_aMa._]'IapBIH gnmey IapTTapbIMeH, ChIHAY dICTEPIMEH TAHBICTHIPY MAKCATHIH KOSI/IBL. =~ N ~ § § 8 o)
2 $a Switching devices an_d IloH coHmaii-aK HETi3ri 3JIEKTPJiK HIaManapibl ©JIley OiCTEPIMEH, HETI3M OJIEyill KYPBUIFBLIAPABIH | o INEN s 3 < >
@ measurement of electrical KOHCTPYKIMSCHIMEH JKOHE KOJIaHYBIMEH, OHBIH IIIiHJE 3JIEKTPOHABIK XaHEe HU(PIBIK, KON (YHKIHOHAIIBI : —Lw| o é 8 =
quantities acranTap/sl, Ka3ipri 3aMaHFbl eJeyin TpaHchopMaTopiiapMeH TaHBICTBIPAbL. m O '(")J Ox < %
Discipline aims to familiarize students with switching electrical devices used in the production, transport, 8 ”EJ I?‘I:J é '_'"SJ <§E
<

distribution and consumption of electrical energy, the principle of action, arc extinction, the design of these
devices, as well as their main characteristics and conditions of choice, test methods.

Discipline also introduces the methods of measuring basic electrical quantities, the design and use of basic
measuring devices, including electronic and digital, multifunctional devices, modern measuring transformers.
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EAIT 3226
EAZhOK 3226

EEAMT 3226

DJeKTpHYEeCcKUe anmapaTsl
1 UBMCPUTCIIbHAA TCXHUKA
OneKTp anmnaparrapsl
JKQHE OJIIIEeY Kypalliapbl
Electrical equipment and
measuring technics

5.0

JlucryninHa CTaBUT LEJBIO O3HAKOMHUTh CTYIOEHTOB C KiacCH(UKanueld 3IeKTpUYEeCKUX ammapaTos,
MIPUMEHAEMBIX TPH NPOU3BOACTBE, Mepeaade, paclpeeeHul U NOTPEOICHUN AIICKTPUUYECKOH SHEpruu, UX
KOHCTPYKIIMEH, XapaKTepUCTUKAMH H OCHOBHBIMH ITapaMeTpaMy, MIPUHIMIIOM JEHCTBHS, YCIOBUSIMH BBIOOpA,
a TaKK€ MNPUHOUIIAMH 3JIEMEHTAPHBIX HCITBITAHUH. HI/ICHI/IHHHHa TaKXXE€ 3HAKOMHUT C OCHOBHBIMH
HN3MEPHUTEIbHBIMH  YCTPOMCTBAMH: IIUTOBBEIMH, W3MEPHUTEIBHBIME HpHOOpamMu ¢ (yHKOHEH nepexadn
I/IHq)OpMaL[I/II/I, MHOFOd)yHKL[I/IOHaJ'ILHLIMI/I HU3MEPUTCIIbBHBIMU HpI/I60paMI/I, COBpPEMEHHBIMH U3MEPUTCIbHBIMU
TpaHchopMaTopamMu

IloHHIH Herisri MakcaThl CTYICHTTEpAi 3JCKTp SHEPrHACHH OHIIpY, Oepy, Tapary >KOHE TYTHIHY Ke3iHJe
KOJIIAaHBLIATHIH JJIEKTP aNNapaTTapbIHBIH KIKTEMyiMeH, OJapblH KOHCTPYKUHMACBIMEH, CHIIaTTaMaIapbIMEH KoHE
HETI3r1 MapaMeTpiiepiMeH, opeKeT eTy NMPUHLMIIMEH, TaHAdy >KaFrJaiaapblMeH, COHAail-aKk KapamaibIM CBIHAY
MIPUHLUNTEPIMEH TAaHBICTHIPY MaKcaThlH KOsAbLIIoH coHpmaii-ak Herisri esey KYpbUIFbUIAPBIMEH: KaJIKaHIbI,
aKmaparTel Oepy (YHKUMSCH Oap euiey KypalgapbIMeH, KeN(yHKIMOHAIIBl ©JIIey aclanTapbIMeH, Kasipri
3aMaHtbl OJIIICY IpchtbopMaTopnapHMeH TaHBICTbIpAAbL.

The discipline aims to familiarize students with the classification of electrical devices used in the production,
transmission, distribution and consumption of electrical energy, their design, characteristics and basic parameters,
the principle of operation, selection conditions, as well as the principles of elementary tests. The discipline also
introduces the main measuring devices: panel-mounted, measuring devices with the function of transmitting
information, multifunctional measuring devices, modern measuring transformers.

AECEP 2217 wnim TNCEP 2217

ETEOT 2217 u/e SETEO 2217
AECEF 2217 or TTONC 2217
MNOOV 4308;DREEV 4309

ZhEKOK4308;ZhEKEZh 4309
MAAEO 4308;DRMEE 4309

BBUD/ DXKIKK/PSRE
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ESP 3222
EZhKS 3222
ENS 3222

DNEeKTPUUECKHUEe CETH U
IIOACTAaHIINHN
DJeKTp JKeNiiepi KoHe
KOCAQJIKbI CTaHIUAIAPbI
Electric networks and
substations

5.0

W3yueHne KOHCTPYKTUBHBIX OCOOCHHOCTEH M (hU3NYECKMX MPUHIMIIOB ITOCTPOCHUS JEKTPHUYECKUX CeTed U
HOI[CTaHHPIfI. OcBoeHne COBpPEMEHHBIX METOAOB pacye€Ta pEeXKUMOB B IJICKTPUUCCKUX CCTAX U IMOACTAHIUAX.
OCHOBHEIE T‘peﬁOBaHI/ISI K Ka4€CTBY DBJICKTPOSHEPIUU U cr1oco0oB ux NoAACpIKaHUs B SJICKTPUUICCKUX CETAX.
HpI/IHI_II/IHLI U CpeACTBa PEryjIvpoBaHHsA 4YaCTOTbl W HAIIPSXKCHUA. OHTI/IMI/I3aL[I/I$[ PEXKUMOB paGOTI)I o
peaKTI/IBHOﬁ MOIIHOCTU W HaIpPsKCHUIO. I/I3y'-IeHI/Ie PEXKUMOB HeﬁTpaJ'[I/I B DJJICKTPOYCTAaHOBKax, CXEM H
NPUHIUIIOB pa6OTBI CUCTEM B036y)K}:[eHI/I$I CHHXPOHHBIX I'€HEPATOPOB, PEKUMOB pa60TBI TpaHC(l)OpMaTOpOB u
aBTOTpaHC(HOPMATOPOB, CHCTEMBI pPETYIMPOBAHMSA HampsDKeHHs Ha TpaHchopmaropax, Pacder TOKOB
KOPOTKOTO 3aMBIKaHHS W BBIOOp 000OpynOBaHHSA Ha MoAcTaHHUAX. CXEMBI paclpedeNUTeNbHBIX yCTPOMCTB.
CoOcTBEeHHBIE HYXIIBI JIEKTPOCTAHINHA U MoAcTaHINK. CHCTEMBI U3MEPEHUI Ha AJIEKTPUIECKUX CTAHIHAX U
TMOJCTAHIUAX.

DJeKTp JKeJijepi MEH KOCAJKbl CTaHIMsUIAp[bl jK00anay epeKIIeTiKTepi MeH (HM3MKAIBIK NPHHIUITEPiH
3epTTey. OJIEKTp JKelliiepi MeH KOCaJKbl CTaHIMsIap[a PeXHMIEpAl ecenTeydiH 3aMaHayH oicTepiH
MEHTEpY. 3J’[eKTp OHEPTUACBIHBIH CallaCblHa KOfIBIJ'[aTLIH Heri3ri TajianrTap XKoHE OoJiapJbl JJICKTP meninepiﬂz{e
Kanail ycray kepek. JKuinik meH KepHeyaAi peTTeyAiH NMpUHIOMNTepi MEH Kypanjaapsl. PeakTuBTI KyaT IeH
KEepHEYIiH JKYMBIC PEXHUMIEPIH OHTaNMaHIbIpy. ONEKTp KOHIBIPFBUIAPBIHIAFEI OeHTapanm pexuMaepmi,
CHHXPOHJIBI TeHEPaTOpNapAbIH KO3ABIPY JKyHenepiH, TpaHchopMmaTopiap MEH aBTOTpaHC(opMaTopiapIbIH
JKYMBIC PEKUMIEpiH, TpaHCPOpPMATOpIapAarbl KepHEYOi peTTey KyHelepiH, KOCalKbl CTaHNOWsIIapiaa
KaOABIKTapIsl TaHIAYAbl JKoHE OelTapam pexuMaepai 3eprrey. KoMMmyTamusuielk TizOekTep. DIEeKTp
CTaHIUsAJIapbl MEH KOCAJKbl CTAaHUUSJIAPAbIH KEKE Ka)l(eTTiJ'IiKTepi. 9J'leKTp CTaHUUsAJIapbl MEH KOCaJIKbI
CTaHIUsIIAp/a OJIIIeY KYHenepi.

The study of design features and physical principles of building electrical networks and substations. Mastering
modern methods of calculating modes in electrical networks and substations. Basic requirements for the
quality of electricity and how to maintain them in electrical networks. Principles and means of regulating
frequency and voltage. Optimization of operating modes for reactive power and voltage. The study of neutral
modes in electrical installations, schemes and principles of operation of excitation systems of synchronous
generators, operating modes of transformers and autotransformers, voltage regulation systems on transformers,
calculation of short-circuit currents and selection of equipment at substations. Switchgear circuits. Own needs
of power plants and substations. Measurement systems at power plants and substations.

EtMI 2221;EM 2221;AECEP 2217;TNCEP 2217
EMB 2221;EM 2221;ETEOT 2217;SETEOQ 2217
EMAP 2221;EM 2221;AECEF 2217;TTONC 2217

DREEV 4309;MNEEVI 4308
ZhEKEZh 4309;EZhMZhP 4308

DRMEE 4309;CERE 4308

33C/ D9XK/ EPS
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OcHOBHOE U

[IpuoOperenne 3HaAHUH OCHOBHBIX M BCIOMOTaTelbHOE OOOPYAOBaHUH 3JIEKTpUUECKHX ceTel. M3ywarorcs
METO/IBI OIIPE/ICNICHUs] TAPAMETPOB CXEM 3aMEIEHHMs JIEMEHTOB IEKTPHUECKONH CHCTEMBI, PaboUre PexXUMBI
JNEKTPOIHEPTETUUECKUX CHUCTEM, METOJAWKM pacueTa MOTepb MOLIHOCTH M SHEPTHH B  3IEMEHTax
NEKTPUIECKHX CETEH, BOMPOCHI KauecTBa JEKTPUIECKOI 3Hepruu u ero obecnedeHne. OCHOBHBIE PEKUMBI
paboTsl TpaHchOpMaTOpOB M aBTOTpaHchopMaTropoB. Pabora ycTpoWCTBa peryiIMpOBaHMS HaIpPSOKECHUS
CHJIOBBIX TpaHc(hopMaTopoB. MeToBl pacuyeTa TOKOB KOPOTKOT'O 3aMBIKaHUS ¥ BBIOOpA IIHH, TOKOIPOBOJIOB,

N~
N
AN Y
hQZ
BCIIOMOTaTENbHOE OF 0|8
0BopyIoBaHHE KOMMYTaLMOHHBIX aIIapaToB 1 H3MEPUTEILHBIX TpaHc(hOpMaTOpOB Ha TpaHC.(b'OpMaTopHLI.X HO,Z[CTaHI_[I/ISIX.N | Zw |I: E® oo
. DIEKTp JKEJUIEPiHIH HETI3r JKOHE KOCAIKBI >KabJbIKTapbl Typaisl OutiM aiy. biz onexrp skydeci | b= € NG g N =]
SJICKTPUICCKHX CCTCH 1 3JIEMEHTTEPiHIH SKBUBAJICHTT] Ti30€KTepiHiH MapaMeTpiepiH aHBIKTAy dAICTEPiH, MIEKTP KYHeIepiHiH KYMBIC 5SS N S =3 o
NENEN HOJACTAaHIH PEKUMIEPiH, SIIEKTP KeNIepiHiH dIeMeHTTEpiHEri SHEPrus MEH SHepIusl LUBIFBIHBIH €CelTey OmicTepin, | & & N | [ g g Q.
> SN DJeKTp Kemiepi skoHe 9JIEKTP SHEPIHACHIHBIH CAllacChl MCH OFaH KbI3MET KepceTy MacelielepiH 3eprreiimis. Tpancdopmaropaap MeH & |5 b % ﬁ 8 -
37 % % = KOCAaJIKbI o o aBTOTpaHc(HOpMATOpNAPABIH HETi3Ti “)K¥MBIC pexumuepi. Kym Tp.aHC(I).OpMaTOpJ'IapLIHLIH KEPHEYIl DPETTEyY 8 ||_|_J 8 E_ w & %
g (4 & CTaHI_II/UIJIapBIHBIH HET'13T'1 Lo KYPBUIFBICBIHBIH JKYMBICEI. KLICKa TYUBIKTAJ1y TOKTAPBIH €CCIITCY 9AICTEP1 JKIHE Tpchd)opMaTopan KOCaJIKbI < LIJ_ <— 8 8 8 Q)
= ﬁ < JKOHE KOCHIMILIA CTaHIMsIapaa aBTO6yCTapﬂLI,. TOK  CBIMJApBIH, ~ KOMMYTALWUIBIK  KyPBUIFBLIAD ~ MEH  eJuey &f < b g Q E O
O w= KOHIBIPFbLIAPBL TpaHchOpMAaTOPIIAPBIH TAHIAY dIICTEpi. NEN N S ﬁ w 8
Main and auxiliary ACQUIS.IU.OI’I of knowledge of bas_lc and iaux[llary equipment of electr_lc networks. We_ study methods fpr ss> LLju_J w 5
equipment of electric determining the parameters of eqqulent circuits of elements of an electric system, operating modgs of electric DWW | ﬁ )
ks and substations power systems, mgthods for calcula}tmg power and energy Iossgs in elements of elect_nc networks, issues of the NS g0 5
networks an quality of electric energy and its maintenance. The main modes of operation of transformers and INEN N
autotransformers. The operation of the voltage regulation device of power transformers. Methods for | — p o
calculating short circuit currents and selecting buses, current leads, switching devices and measuring é > <§(
transformers at transformer substations. W s
Wzyuaercs snemeHTHas 6a3a pelaelHON 3aIINTHI, IPUHINI JCHCTBHA U CXEMBI PEICHHON 3aIUThl BO3AYIIHBIX
JIMHAR 3JeKTponepenad, KaOeNbHBIX JIMHUK, CHIIOBBIX TPaHC(HOPMATOPOB, MPHUHIHI ACHCTBUS HU(DPOBBIX
TepmuHainoB. [Ipuobperarorcss HaBBIKH pabOTH ¢ MU(POBEIMU TEPMUHATIAMHU PENCHHON 3alIUTHl BEIYIIAX o~
MHPOBBIX KOMITaHHIA Q 5 by W
B ceTsx 10-35kB ¢ ucnonab3oBaHUEM IPOrpaMMHBIX HCIIBITaTeNbHBIX koMmiiekcoB PETOMS1, PETOM21. & o 8 N o
DjeMeHTHas 6a3a Penenmik KOPFaHBICTBIH JIEMEHTTIK 0a3ackl, 31eKTp Oepiyic dye skenmiNepiHiH, kabenpb XeJiIepiHiH, KYMTik 8 E Z5Q S g
N Q N PelIeitHOM 3aIHTHI TpaHchopMaTopIaApAbIH peneiik  KOPFaHBICHIHBIH, KYMBIC 1CTCY MPHHLMIL KSHE cyin0anapbl, CaHABIK E [25) E g N g 2
> RN Penerix xo TEPMUHAIAAPABIH )KYMBIC 1CTEY MPUHIUI OKBITHIJIA b - o N =
BN D KOPFalibICThIR S PETOMS51, PETOM21 GarnapnamaiblK ChIHAY KelneHAepiH KonmaHatelH 10-35kB xeminmepinzmeri skerekmni | 5 25 E m -] O
o 3JIEMEHTTIK 0a3achl Lo .7 . . SR ®d =3
% Lil om . QJIEMIIK KOMITAHUSIAPABIH PEJICIIK KOPFAaHBICBIHBIH, CAaHABIK TEPMUHAIAAPBIMEH XYMBIC 1CTCY JarJblLIapbl ~ > : n O [7p] Q)
m o W Element base relaying wrepineti. SaN>aES =
The elemental base of relay protection, the principle of operation and the circuit of relay protection of : : E_‘ i ﬁ (@ =
overhead power lines, cable lines, power transformers, the principle of operation of digital terminals are | =@ O 8 N é‘%
studied. Acquired skills of working with digital terminals of relay protection of leading world companies. in 8 E g
<

networks 10-35kV using software test complexes RETOM51, RETOM21.
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Nzyuarotes TeopeTHUECKHE OCHOBBI TEXHUKU COBPEMEHHOH peneifHoi 3aIuThl, TpeOOBaHUs, IPEAbIBIsiEMbIe
K yCTpOIicTBaM pesieHON 3aIUThl, IPUHIMIIEI HOCTPOCHUS CXEM PEJICHHOM 3aIUThl, 0COOCHHOCTH UX PabOThI
U BBIOOP TMapaMeTpoB. IpuBoasTCs cBeleHUS] O COBPEMEHHBIX M NEPCHEKTHBHBIX HAIPABIICHUSIX
pa3BUTHUSA pEICHHON 3aIUTHI, 00JIaCTH IPUMEHEHHUS PAa3INYHBIX BUIOB PEICHHON 3alUThI, 00 OCHOBHBIX
npoGiieMax Iepexoaa OT IJIEKTPOMEXaHMYECKHX pejie K IUGPOBEIM TePMHUHAJIAM pEJIeHHOM 3aIluTHI;
[TpnoGperaroTcst HAaBBIKM PabOTHI C IU(POBHIMU TEPMHHATAMH DPENCHHON 3aIllUTHl BEXYIINX MHPOBBIX

o~
OCHOBBI peneiHoi ; — =N
p KoMmmaHuii B ceTsax 10-35kB ¢ uCIoONb30BaHMEM MPOTPAMMHBIX HCIBITATENBbHBIX KomIiexcos PETOMSI, | & & &
3alUThI NN N L
PETOM21. Aoo0| S 7
L o JJIEKTPOIHEPIreTUUECKUX 3aMaHayH peneNlik KOpFaHbIC TEXHHKACBIHBIH TEOPHUSUIBIK HETi3llepi, peNeNik KOPFaHbIC KYpPBUIFbLIapBIHA 8 HZ~R5 L
N NI CUCTEM KOHBUIATBIH Tanantap, pernenik KopraHbIC c¥n6anap.1>1H KYpy HpI/IHL[I/IHTCp.i, OTAPTIBIH JKYMBIC epeKILIeiKTepi E E E S N D 2
o § % 3HeKTp 9HEPreTUKAJIBIK o JKOHE MapaMeTpJieplH TaHJAy OKBITbUIAJBL. Penenik KOpPFaHBICTBIH Ka3iprl JKOHE MEPCHEKTUBAJIBIK JaMy - % - ; Rll x =
39 HJJ o KYHEIEPIIH peNeiK P OarbITTapbl, peJieliK KOPFAHBICTBIH OPTYPJi TYPJIEpiH KONAaHy cajlachl, 3JIE€KTPOMEXaHHUKANBIK peleeH 5= S b w a g
ID\:I -,s‘ % KOPFaHBICBHIHBIH HETi3/1epi pene{'lig KOpFay/IblH  CAaHbIK  TePMHHAI/APBIHA OTYNIH HETI3ri MmpoOJeMalapbl TYpaibl MOIIMETTEp =~ ol % 8 g )
o Wi Fundamentals of relay KenTipinen; AANEYS o o)
protection in electric PETOMS1, PETOM21 GarmapnamaiblK ChIHAy KeHICHAEPiH KohmaHateiH 10-35kB keminmepinaeri jKeTekiri A W I ~
power systems QIEMJIIK KOMITaHUSUIAPBIH PENeliK KOPFaHBICBIHBIH CaHIBIK TCPMHHAIIAPHIMEH KYMBIC iCTEY IaFabUIaphl 8 8 8 N %
urepinesni. 0 g
Study the theoretical foundations of modern relay protection technology, the requirements for relay protection | <¢ M
devices, the principles of construction of relay protection schemes, the features of their work and the choice of
parameters. Provides information on current and future directions of development of relay protection, the
scope of various types of relay protection, the main problems of the transition from electromechanical relays to
digital terminals of relay protection; Acquired skills of working with digital terminals of relay protection of
leading world companies. in networks 10-35kV using software test complexes RETOM51, RETOM21.
PaccmoTpenune ycrpolicTB Ha ocHoBe BIUD, paccmoTpeHme NmpuHIUIOB npeoOpasoBaHust SHeprun BUD B
JJIEKTPUIECKYI0, MEXaHHYECKYI0 /WM TEIUIOBYIO DHEPTHI0 B aBTOHOMHBIX CHCTEMax JHEPrOCHAOKCHHS,
METOABI U CPENCTBa MPOCKTUPOBAHUS PaCIpeAeICHHBIX yCTPOCTB Ha ocHOBe BUD, o0mme TexHMYeckue,
COUAIIBHBIC W J3KOHOMHYECKHE BOIIPOCBI 3TOTO OGOPYIIOBaHI/IH, C YKJIOHOM Ha aBTOHOMHBIC CHUCTEMBI
9HeprocHaOxeHus. [MCIHMIUIMHOW TPETyCMOTPEHO H3yYEHHE METOMOJIOTHUYECKHX BOIPOCOB pPa3pabOTKH,
ONTUMHU3ANHU, TEXHOJIOTUYCCKOI'0 TMPOCKTUPOBAHHA W H3IOTOBJICHUSA yCTpOﬁCTB Ha OCHOBC BI/IQ,
BKJIIOYAIOIUX Pacy€Thl U ONTUMU3AHUIO KOMIIOHCHTOB yCTpOﬁCTB BI/IQ, OINTUMH3ALMOHHBIC MEPOIIPUATUA B
ABTOHOMHBIE CHCTEMEI PEeryJIMpOBaHUY MOIIHOCTH M aKKyMYJIHPOBaHUH SHEPTUH IIPH aBTOHOMHO# padore ycrpoiicte BUD.
)KaHapTI)IJ'IaTLIH OHEprusara Herisz[enreﬂ KYpbUIrbUIapfa 10y, aBTOHOMIbI JSHEPTrUsIMEH >1<a6zu>n<Tay L
BUD u pacnpenenennas o : : ~ o
™ KYHUCICPIHAC JKAHAPTBUIATBIH J3HEPTUAHBI JBJICKTPJIIK, MCXaHUKAJBIK KOHE / Hemece KBITy OHEPrusAChIHA 8 ~ %)
o & @ resepanus allHaNOBIPy KaFujanapblH, aBTOHOMIBI >Kylielepre Haszap aylxapa OTBIPBIN, TapaTbLIATBIH >KaHAPTHUIATHIH ~ s < = %
NRY] N AsroHOMIBIK JKOK SHEPTHUSFa HETI3NEeNTeH KYPBUIFBUIAPIBIH OMICTEpl MEH jko0ajay KypalJapblH, OCHl YKaOIBIKTBIH IKaJITbl % I S Q Rll ~ &
Kylenepi )oHe o TEXHHUKAIBIK, JJIEYMETTIK JKOHE SKOHOMHKAJBIK MOCENIEIEPiH KapacThIPy HO) €] 1. IToH ’XaHApPTHIIATHIH [N
w0 LS a . ney : piti KapacTepy Hop Gepyni. I1 pTeLTaT S PNS 3
S ﬁ & TapaTbUIFaH eH,I[ipiCi Lo SHEPTHUSAFa HETI3JICNITeH KYPBUIFbUIAPABI d3ipiicy, OHTAWIaHIBIPY, TEXHOJOTHSIBIK jkobalay XoHE eHIPY, '-g Ly mwounw =
2 ﬁ x Autonomous renewable OHBIH ilIiHJE XaHAPTHUIATHIH SHEPTHsA KO3JIEPiHiH Kypamjaac OeNiKTepiH ecenTey jKoHE OHTaHmaniwlpy, [S ﬁ @x g 8 & Q
< < energy systems and JKaHAPTBUIATBIH JHEPIUs KO3JepiH aBTOHOMIBI MaiiianaHy Ke3iHIe SHEPrHsSHbI PEeTTey JKOHE JHEPTHSHBI o X 8 g
. . . L
distributed generation CaKTay Ke31HIET1 OHTalIaHIbIPY apajapblH KapacThIpabl. N %

Review of renewable energy-based devices, consideration of the principles of converting renewable energy
into electrical, mechanical and / or thermal energy in autonomous energy supply systems, methods and design
tools for distributed renewable energy-based devices, general technical, social and economic issues of this
equipment, with a focus on autonomous systems power supply. The discipline provides for the study of
methodological issues in the development, optimization, technological design and manufacture of renewable
energy-based devices, including calculations and optimization of renewable energy device components,
optimization measures in power regulation and energy storage during autonomous operation of renewable
energy devices.
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HonyquI/m 3HaHUU O COBPEMCHHBIX IPOTPECCUBHBIX TEXHOJIOTUAX U TEXHUYCCKUX CPEACTBAX JKCIUTyaTallUU
CUCTEM 3Hepr006ecneqeﬂm B YCIOBHUAX OCLUCHTPAIM3allMd HAa OCHOBC H3YUCHHUA JIOCTHKCHUH HayKu Hu

HeHeHTpaHI/I?.OBaHHBIe TeXHUKU B 00JIaCTH TMIPOCKTUPOBAHUSA, CTPOUTEIIBCTBA U SKCIUTYaTallUU DOHEPT€TUYCCKUX YCTAHOBOK Ha OCHOBE
CHCTEMEI BUD; noaroroska oOyyaeMoro, crocoOHOrO pelaTb Ha OCHOBE MOJMYYEHHBIX TEOPETHUECKHX 3HAHUHM U
SHe I‘OO6CCHC'~ICHI/IH c MPAKTUYCCKUX HAaBBIKOB TEXHUYECKHUE BOIIPOCHI W 3aJadu, CBI3AaHHBIC C OCYHICCTBJIICHHCM WHKCHCPHBIX
p MPOCKTOB B obOactu pa3pa60TK1/I JACUCHTPAIU30BaAHHBIX CUCTEM 3HepF006eCHe‘{eHI/I${ C pacnpeaciCHHbBIMU L
PaclpeACICHHbIMU SHEPrOMCTOYHUKAMH HA OCHOBE BO30OHOBIISEMBIX HCTOUYHUKOB dHepruu (BUD) S ~ x
X 0 ® SHCProuCTOYHUKAMH JKaHapThIIaTBIH HEPrHUs Ke3ZIepiHe HETi3[elreH dJIEKTp CTaHIMsUIaphlH jkobanay, caily XoHe Iaijanany Y 5 Q = %
e S S Tapartbuira sHeprus CaJIACBHIHJIAFbI FBUIBIM MEH T€XHHKAHBIH JKETICTIKTEpiH 3epesiey HeTi3iHAe OpTalbIKChI3IaHABIPY JKaFIaiibIHaa = = Q N < =)
41 o .'s‘ a KO34epIMEH o KYMBIC ICTEHTIH SHEpPrHsMEH >KabAbIKTay OKYHelepiHiH 3aMaHayH IPOrPECCHBTI TexHomormstapel MeH N N & > N % Q)
% [ R OpTaJbIKTaHABIPEIIIMAaFral Lo TEXHHUKAJBIK Kypajaapbl Typaibl OuiM amy; Teopusuiblk OiTiMi MEH NPaKTUKANBIK IaFAblIapbl HErisiHze |-|>J ﬁ w & I("/)J % =
) ﬁ L JKyllenepai sHeprusaMeH JKaHAPTBUIATBIH ~ oHeprust — ko3mepi  (OKOK)  merisinme  Tapareurran  oHeprus — kesmepi  Oap S N @ g 8 o Q
alugal KaGIbIKTaYy OpTAJIBIKTaHIBIPLLIMAFaH SHEPTHAMEH KaAOIBIKTAY myﬁecig JIaMBITy CallaChIHIAFbL I/IH)KeHepJ'I.iK xKobarap el " ﬁ 8 g
Decentralized energy 1CK€ aCbIpyMECH 0alIaHBICTEI TEXHUKAJIBIK MICEJICJICPp MEH MIHACTTCPA1 IIECHIC aJIaThIH CTYACHTTL JadpJiay N m
supply systems with Gaining knowledge about modern progressive technologies and technical means of operating energy supply Q)
distrib tyd y systems in decentralized conditions based on the study of the achievements of science and technology in the
Istributed energy sources field of design, construction and operation of power plants based on renewable energy sources; training a
student who is able to solve technical issues and tasks related to the implementation of engineering projects in
the field of developing decentralized energy supply systems with distributed energy sources based on
renewable energy sources (RES) based on the theoretical knowledge and practical skills gained
I[I/ICLII/IHJ'H/IHa paccMaTpuBa€T TCOPECTUYECCKHUE OCHOBBI npeoﬁpasoBaHHﬂ I/IH(bOpMaHI/II/I, JIOTHYCCKHUEC OCHOBBI 2
noctpoeHust Mukpornporeccopueix cucreM (MIIC), apxutektypy MIIC, cXeMHYIO peald3amyio OTACIBHBIX . q o L
0 y3moB  MIIC. MUsyuaercs wucnons3oBanue Assembler mist peanusanuu  aJropuTMOB yHpaBIEHHS B N < z w
CHOBBI . MHKPOIIPOLECCOPHBIX CUCTEMAX. N '7'_—J ~ |8 S (D,:)
N o N MHUKPONPOLCCCOPHOU IToH aKmapaTThl TYPJICHIIPYIiH TEOPHUNIBIK HETi3AEpiH, MHUKPOIIPOLECCOPIBIK xyhenepai (MIDK) kypyasiH | > ';C‘ 8 SR %
= Q by TCXHUKHA norukanslK Herizgepin, MIDK apxwurekrypacem, MIDK sxexe TopanrapbslH CYI0aiblK iCKE acBIPYIbI 2 ww| g i g &
42 D ™ E MuxkponpoueccopbIK o KapacTeIpaabl. MUKpPOIIPOLIEcCOpIbIK Kyienepae Oackapy alrOpHTMIEpIiH XKy3ere acelpy ymriH Assembler | L ',E‘ x é E © o
E Zs TeXHHUKa Herizaepi 0 KOJIIaHy 3epTTeNes. 53| 3 §| =
@) Fundamentals of The discipline considers the theoretical foundations of information transformation, the logical basis for | N I | & €5 O
o = hd o . . L . NEN g 2= =
microprocessor technology building microprocessor systems( MPs), the architecture of the MPs, and the schematic implementation of | — N ¢ | S 5 0O g
individual nodes of the MPs. We study the use of Assembler for implementing control algorithms in a E x| 8 = m
X < L
microprocessor systems. % Se | E Q)
L =
<
N
3
I[I/ICLII/IHJ'II/IHa paccMaTrpuBa€T OCHOBHBLIC IIOJYIPOBOAHUKOBBIC OJJIEMEHTBI Ha OCHOBE p-n nepexoa0B, o m o g
JIOTHYECKHE OCHOBBI MIOCTPOSHHS Ha X OCHOBE MOJYIPOBOIHUKOBEIX MPHOOPOB, a Takke (yHKIMOHAIBHBIX JE d = Ll
OcHoBBI 1TU(GPOBOH y3JI0B KOMOMHATOpHOi#l joruku. M3ywaercs wucmoib3oBanue Assembler s peanuzanmu  anropuTMoB N U 5 8 8:)
~ TEeXHUKU YIpaBJICHUS B MUKPOIIPOLECCOPHBIX CHCTEMAX. > § 8 g0 §
E § N CaHIbIK TEXHUKA Hsg p-n etyrnep HeTi3iHAeri Herisri »kapTeutait eTKi.3FiHI. SIIEMEHTTEP/i, OJIAp/bIH HEeTI3iHIe >KapThLIai 2 w IEIKJ % 5 g =)
43 ™M o 2 Heriazepi o OTKI3TIIl  acmanmTapAbl KYPY[AblH JIOTHKANbIK HETI3ZIepiH, COHJAal-aK KOMOHMHATOPINBIK JIOTMKaHBIH | W N == a a I o)
B E a Fundamentals (I))f Digital To) (YHKIMOHATIBIK .TYI\/'II.H)Ie‘pl.H KapacThIPaJIb. Mn.lcponpoueccopnbm Kyitenepae Oackapy anropuTMaepiH S S| B E S %
> 5 8 g JKYy3ere achlpy ylliH Assembler KoiiaHy 3epTTesnei. N 8l geas| ©
Technology The discipline considers the main semi-conductor elements based on p-n junctions, the logical basis for | — < @ g EQ (EW
constructing semiconductor devices based on them, as well as functional nodes of combinatorial logic. We a E x| 8 N m
study the use of Assembler for implementing control algorithms in microprocessor systems. 'c-an N lé_J E Q)
w =~
N
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4 kypc / 4 kypc / 4 course

Basosbie qgucuummnnbl (Byzosckuii kommonent) / baszanbik monaep (KOO komnonenti)/ Basic disciplines (University component)

Wndpopmannonnas
0€30MacHOCTh U OCHOBBI
noctpoenust SCADA
CUCTEMBI Ha 00BEKTaX

®dopMupoBaHUe NPEICTABICHUS O HH(GOPMAIMOHHOH OE30MaCHOCTH KaK CTaOMJIBHOTO COCTOSIHHS 3allUIIeHHOCTH
nHpopMaLMy, ee HocuTeneil W MHQpPacTPyKTyphbl, KOTOpas OOECIeYMBAaeT LEIOCTHOCTh U YCTOHYHBOCTBH IIPOLIECCOB,
CBSI3aHHBIX ¢ MH(OpMauueil, K HAMEPEHHBIM HJIM HENPEIHAMEPEHHBIM BO3/ICHCTBUSM €CTECTBEHHOTO U HCKYCCTBEHHOTO
xapakTepa Ha obbekTax BUD. IlpuBonsrcs cBeneHus o coBpeMeHHBIX kommoHeHTax SCADA-cucTeM HCIONB3yeMBIX B
cucremax BUD. OcpauBaroTcsi METOIbI MOCTPOCHHST 3(D(PEKTUBHBIX CHCTEM aBTOMATHYECKOrO W aBTOMATH3HPOBAHHOIO
yIpaBJeHUs TEXHOJOTMYECKUMH MPOLECCAaMU € MCIOJIb30BAaHMEM NPOrpaMMHO - ammapaTHbiXx komruiekcoB SCADA yis

o
E
<
-
o s
- S o BUD ctanmuu BUD. % ‘8 x O
N g g XKOK ob6nekrinepae AKMapaTThIH, OHBIH Meﬂna-nﬂ(bpagpum?muubm JKOHE Kayi'nci?,;l'imiu TYPaKThI KaFAaibl peTiHAe aKIapaTThIK Kayilci3aik S S~ > % g <
< n <t SCADA KYPACTHIPY o TYXKBIPBIM/IAMACBIH KaJIIbIHA KEJNTIPUIETIH 3HEPrust Ke3JepiHieri TaOuFyu »OHE jKacaHIbl TaOUFATThIH KacakaHa HeMece | o ‘:i ‘C_>| 8 E = a
44 & [e B2 . h P OaiikaycpI3a OOJIATBIH OCEPIHEH aKMapaTieH OailTaHbICThI IPOLECTEPIiH TYTACTHIFBI MEH TYPAKTBUIBIFBIH KAMTAMAChI3 €TY. i — I:| a =g <
®) X g HET13A€p1 )K'QHe. . JKanapTbutaThlH 3Heprus xyienepinge KomganeuiaTein SCADA sxylenepiHiH 3aMaHayd KOMIIOHEHTTEPI Typaibl aKmapar 'Q Y O 5 g o =~
m E ) aKIapaTThIK KAyIIIC13/11K yebiburan. SCADA GarapnaMaiblk KAMTaMachl3 €T/l KOHE JKAHAPTBUIATBIH SHEPIHs CTaHIUANAphl YIIiH annaparthlk | — <C — g E 2 2
N Information Security and XKyHenep/i KoljaHa OTHIPHII, NPOIECTEp/i aBTOMATTHI KOHE aBTOMATTaHABIPBUIFAaH OacKapyblH THIMII JKYHenepin Kypy s 5 al
Basics of Building a anictepi urepinyze. . . . o o o a
SCADA S RES Formation of the concept of information security as a stable state of security of information, its media and infrastructure, E
Ys_tpj‘m at which ensures the integrity and stability of processes associated with information against intentional or unintentional effects =
of a natural and artificial nature at renewable energy facilities. Information is provided on the modern components o
Facilities f tural and artificial nature at bl facilities. Informat ded on th d ts of
systems used in renewable energy systems. The methods of building effective systems of automatic and automate
SCADA syst d bl t Th thods of build ffect| i« f automatic and automated
process control using the SCADA software and hardware systems for renewable energy stations are being mastered.
I[I/ICHI/IHJ'II/IHa HanejeHa Ha pa3BUTHE PEYCBBIX HABBIKOB YCTHOI'O U ITMCBMEHHOTO OGLLICHI/ISI Ha MHOCTPAHHOM SA3BIKEC, YTCHUA D)
1 IIEpEeBOJa TEKCTOB IO CICHUATIBHOCTH, MNPOAYLUHPOBAHUA MOHOJOTHYCCKUX BBICKa3bIBAHHUI C CO6J]}0,HCHI/IGM TIpaBUI E
Hpod)eCCI/IOHaJ'ILHO- pedeBoro OTHKeTa. B pesympTaTe CMOTyT IIPOJEMOHCTPHPOBATH 3HAHHE CIOBOOOpPA30BATENBHBIX  MOJENEH, g
OpI/IeHTI/IpOBaHHHﬁ KOHTEKCTYaJIbHbIX 3HAYEHUH MHOTO3HAYHBIX CJIOB, TEPMHMHOB, JIEKCHYECKMX KOHCTPYKLHMI, a TaKKe IpaMMaTHKU H as «
o CHHTAaKCHUCa TCXHHUYCCKOTI'O A3bIKA. —
e E2% %)
S g I HHQCTpaHHLIH A3BIK «Koci6u GarpITTaNFaH T TiMi» MOHi MeT TiTiHe aybi3Mma jKoHe Ka30ania KapbiM-KATHHACTBIH TULIK IaFIbUIAPEIH KOHE | o S S 2 w2 -
45 |& = < Kocibu OarbiTTanran o MaMaH/bIK OOWBIHIIA MOTIHIEPAI OKYy JKOHE aynapy, Ceilfiey STHUKeTiepexeNiepiHCaKTald OTBIPBIN, MOHOJOITHIK CoWiey :{ d : =3 E 5] B
> -UC) 2 meTes Tutl o JAFbIIAPBIH  AaMbITyFa OarbiTTasniFaH. HoTwkecinae omap ceskacamablK MOJETbIEpaAi, KON MarblHAJbl CO3IEpAiH 3] e % s g t
5 m - Foreign |anguage for KOHTEKCTYaJI{bl MOHZEPIiH, TePMUHCPI, TEKCHKAIIBIK KYPBUIBIMAAP/BI, COHIAl-aK, TEXHUKAIBIK TUIIIH I'paMMaTHKaCchl MEH Z wn 8 g oy gq”
oy W fossi | CHUHTAKCHCI Typaibl OUTIMIEPiH KepceTe aazpl. = E la)
protessional use The discipline is aimed at developing speech skills of oral and written communication in a foreign language, reading and =
translating texts in the specialty, producing monological statements in compliance with the rules of speech etiquette. As a =
=
result, they will be able to demonstrate knowledge of word formation models, contextual meanings of multi-valued words, =
terms, lexical constructions, as well as grammar and syntax of a technical language. N
Coz[ep)KaHMe JUCHUIUIMHBI HAIIPaBJICHO Ha (bOpMPIpOBaHI/Ie HHHTBOHpOCI)eCCHOHaHBHOﬁ KOMIIETCHIIUK CTYIACHTOB,
WHTETPUPYIOIIEH OOLIEKYIbTypHBIC, HHTEIUICKTyallbHbIC, COLMAIbHbIE U MpodecCHOHATbHbIE KayecTBa CHelHanicTa. B
Ppe3yabTaTe CTYACHTHI CMOTYT IPOAEMOHCTPHUPOBATE HABBIKU IIPUMEHCHUS CHCHH&JTLHOﬁ JICKCUKH B HpOCI)eCCHOHaHBHOﬁ g
cdepe, BOCIIPOM3BEICHHS M aHAIM3a TEKCTa OOMICTEXHWYECKOH M Y3KOCIENHAIbHOH TEMAaTHKH, HPOJYIHPOBAHHS g
COOCTBEHHOTO TEKCTa [0 CICHUATPHOCTH B NHCHMEHHON/YCTHOW KOMMYHHKAIM, HPO(PECCHOHAIBHOrO OOIICHUS U g <
8 0 10 HpO(];)eCCI/IOHaJ'IBHLII/I MyOIMYHOTO BBICTYIIEHNS HA TOCY/IAPCTBEHHOM SI3BIKE. 8 © © % Lg <
g N & Ka3axCKHUH (pyCcCKHiA) S3bIK IIoHHIH Ma3MyHbl MaMaHHBIH JKAINbl MONEHH, 3HATKEPIIK, OJNEYMETTIK JKOHE KACINTIK KacueTTepin OGipiktiperin | O} & S| g ¥ O ﬂ
o N Koci6u kazak (OpLIC) Timi o CTY/ICHTTEP/IiH, JIMHIBUCTUKANIBIK KICIOM KY3BIDETTLNIIH KalbITACTBIPYFa GarbrTranran. HoTmwkecinae crynenTTep Kacion | = 43 e § E =
46 >= ,'T\ ,—l Prof . K kh o JKOHE KociOm canana apHayibl JEKCUKAHBI KOJJAHy AAFJbUIApbIH KOPCETE ala[bl, JKaJlbl TEXHUKAIBIK JKOHE JKOFaphl | ST = E
. . - .. . ~—~
E:\ 9 gf/ roressiona aza MaMaHIaHbIPbUIFAH TaKbIPBINTApAbIH MOTIHIEPIH OKY JKOHE THIHIAY, COHNAaN-aK Ka3akK / OpbIC TUIHE aynapy, 63 MOTiHIH > (@) a? = E o )
I~ H [P o . . . RN )} o o
N X ¥ (RUSSIan) Ianguage asbamna / ayp3ma CoMnel (MOHOMIOT / MANOTTHIK (hopMajia) COHIEy), KaciOn KapbIM-KaThIHAC KOHE MEMIIEKETTIK T | (X <7 e 5.2 R
v oo o ~ 4 T = e
ol couey. v s =
c N
=
=
~
=

The content of the discipline is aimed at the formation of linguistic professional competence of students, integrating the
general cultural, intellectual, social and professional qualities of the specialist. As a result, students will be able to
demonstrate the skills of using special vocabulary in the professional sphere, reproducing and analyzing the text of general
technical and highly specialized topics, producing their own text in the specialty in written/oral communication, professional
communication and public speaking in the state language.

20




Mpoduiabueie gucuunaunbl (Bysosckuii kommonent)/ Mpoduasast nonaep (KOO xomnonenti) / Profile disciplines (University component)

47

PP4312
DAP4312

UP4312

Hpe)l):[I/IHJ'IOMHaﬂ IMpaKTUKa
JATIOM aapIHIaFbl
MpaKTHKa
Undergraduate practice

8.0
8

BJ'[a,HeHI/Ie WHHOBAlTUOHHBIMH TEXHOJIOTUSAMH, IMEPEAOBBIMU METOAaMU TPYyJa U IPOU3BOACTBA; HpI/IO6peTeHI/Ie
OpraHu3aToOpCKoOro u l'[pO(beCCI/IOHaIII;HOFO OIIbITA; anoGpeTeHI/Ie HaBBIKOB KOMaHZ[HOﬁ pa6OTBI, KOMHCTGHHI/Iﬁ
KOPHNOPATUBHBIX IIPUHIUIIOB YIIPABJICHUSA

MHHOBaIMSIIBIK TEXHOJIOTHSIAPIBI, CHOCK MEH OHIIPICTIH O3BIK OMICTEPIH MEHIEpY; YHBIMAACTHIPYIIBUIBIK
JKOHE KOciOM ToXipHOEHI MEHrepy; KOMAaHIANBIK KYMBIC JaFAbUIapblH, OacKapyAblH KOPIOPATHUBTIK
KaFUJaTTapbIHBIH KY3bIPETTUTITH MEHTEPY;

Possession of innovative technologies, advanced methods of work and production; acquisition of
organizational and professional experience; acquisition of team work skills, competencies of corporate
management principles;

PP3311
OP3311

PP3311

L[I/IHJ'IOMHOG TIIPOCKTUPOBAHUE

Junnomask sxxo0a

Diploma work

BBUD/ DXKDKK/PSRE

ba3zoBble THCHUIIMHBI (KOMIIOHE

HT 110 Bb10OpY)/ Ba3anbIk nonaep (Tanaay. bl komnonent)/ Basic disciplines (optional component)/

48

VVE 2302

ZhEK 2302

IRE 2302

OxpaHa Tpyna
EnbexTi Kopray
Labour protection

5.0

M3ydaercs MexayHapoIHas M HOpMAaTHUBHO-3akoHonaTenbHas 0a3a PK, cmanoapm OHSAS 18001; cucrema
craHmapToB Oe3omacHocTd Tpyna; TpymoBoi komekc PK; omacHble W BpemHbIE YCIOBHS TpyHa; MEphI
obecredeHus] ONTUMAIIBHBIX W JONMYCTUMBIX YCIOBUH TpyZa; TEXHUKA 0€30MacHOCTH U 3JIEKTPOOE30MacHOCTh
(«3amuTHOE 3a3eMiICHHE H 3aHYJICHHEY», «DIEKTPOOE30IaCHOCTh B DIIEKTPOYCTAHOBKAX [0 1000 By,
«OCHOBBI 37I€KTPOOE30IIaCHOCTH»); ITOXKAPHAs 6e30MaCHOCTb.

Kazakctan PecnyOnmiKkachIHBIH XallbIKapasbIK xkoHe HOpMaTHBTIK 0azacel OHSAS 18001 cranmapTel; eHOCK
Kayinci3miri cranmapTrapbl kyieci; Kasakcrtan PecrmyOmukachbiHbIH EHOEK KOJEKCi; KayinTi jKoHE KayinTi
eHOCK jKaFJaiiyiappl; OHTAMIIBI JKOHE KOJAMIBI eHOCK KaFlailapblH KaMTaMachl3 €Ty JKOHIHJCT1 Imapanap;
Kayirci3aiKk TeXHUKACHI XKOHE dIIEKTp Kayincizairi («KopraifTeiH xepleHaipy xoHe Honaey», «1000 B nmeitiari
9JIEKTP KOHIBIPFBUIAPBIHIAFBI 3JIEKTP KAYINCI3Airi», «3JEeKTp KayilCi3airiHiH HeTi3aepi»); opT Kayirci3miri.
The international and regulatory framework of the Republic of Kazakhstan, the standard OHSAS 18001,
occupational safety standards system; Labor Code of the Republic of Kazakhstan; hazardous and hazardous
working conditions; measures to ensure optimal and acceptable working conditions; safety engineering and
electrical safety ("Protective grounding and zeroing", "Electrical safety in electrical installations up to 1000
V", "Electrical Safety Basics"); Fire safety.

Eb 2301 wm TBEU 2301
EQ 2301n/e EQQT 2301

Es 2301 or SPP 2301

HI/IHHOMHOC TIPOCKTUPOBAHUE

JuriomMapIk xo0a

Diploma work

BTUS/EKUD / LSEE

49

PB 4214
OK 4214

IS 4214

IIpomeinuieHHas
0€e30macHOCTh
OHEPKACINTIK KayiNCi3 ik
Industrial safety

5.0

Wzyuaercs HOpMaTHBHO-TIpaBoBasi 0a3za, craHmapTel PK, emunas cucrema ympaBleHHs OXpaHOH Tpyaa,
WHCTPYKIIMH TI0 OXpaHe TpylNa, paccieIOBaHWE HECUACTHBIX CIydaeB, OOECIeYeHHE  CpeNCTBaMH
MH/IWBUIYaJbHOW 3alllUTHI, CIIOCOOBI M CPENCTBAa OOECIEUCHHsS I10KapoOe30IMacHOCTH, TEOPETHYECKHE U
OKCIICPUMECHTAJIBHBIC HCCJICIOBAHNA OIIACHOCTH DJJICKTPUYCCKUX cere u 3JICKTPOYCTAHOBOK, HAIIPSKCHUEC
TNPUKOCHOBECHMA U 1LIara, MEpbI HepBOﬁ MMOMOIIH C UCIIOJIb30BAaHUEM MaHCKCHA «Butum-2-02.
HopmaTtuBTiK-KYKBIKTHIK 6a3a, KP cranmapTrapsl, eHOEKTI Koprayasl 6acKapyablH OipbIHFail jKyleci, eHOCKTI
KOpray OOHBIHIIA HYCKAyJBIKTap, »Xa3aTalblM OKHFaJapIbl TEKcepy, KeKe KOpFaHy KypaldapbIMEH
KaMTaMachl3 €Ty, OpT Kayilci3AiriH KaMTaMachl3 €Ty TOCIZepi MeH Kypaiiapsl, SJIEKTp JKeliiepi MeH 3JIeKTp
KOH/BIPFBUIAPBIHBIH KAYINTIIINH TEOPHUSUIBIK JKOHE HKCIEPHUMEHTTIK 3epTTey, jKaHacy JKOHE KaJaMHbBIH
KepHeyi, "ButuM-2-02'"MaHekeH i TaiiianaHy apKbUIbl aJFaIlKbl KOMEK KOpCeTy miapaiapbl OKBITHLIA B
Study the regulatory framework, standards of the Republic of Kazakhstan, a unified system of labor protection
management, instructions for labor protection, accident investigation, provision of personal protective
equipment, methods and means of ensuring fire safety, theoretical and experimental studies of the danger of
electrical networks and electrical installations, contact voltage and pitch, first-aid measures using the Vitim-2-

02 dummy.

Eb 2301 wm TBEU 2301
EQ 2301n/e EQQT 2301

Es 2301 or SPP 2301

HI/IHHOMHOC TIPOCKTUPOBAHUE

JIUIIoMapIK xko0a

Diploma work

BTUS3/EKUD / LSEE

21




MpoduibHbie TUCHANIUHBI (KOMIOHEHT Mo BbIGopY)/ IIpoduiabapl nonaep (Tanaayiasl komnounent) / Profile disciplines (optional component)

MVE -12-1 IIpoextupoBanusi 00beKTOB U cucTeM BUD / JKaHFBIPTHIIATHIH Heprusi 00beKTinepi MeH Kylieepin :xodanaay /
/ Design of renewable energy facilities and systems

V3yualoTcss TOPSIOK M CHOCOOBI MCIOJNB30BaHHSA MaTepualoB HAOJIONEHMH 3a CKOPOCTbIO BeTpa Ha
METEOCTaHLHsAX. [ICronp30BaHHe HMHPOPMAIUK O MECTHBIX BeTpaX IPH pPa3MEIICHHH aBTOHOMHBIX
BETPOAJICKTPOYCTAaHOBOK. METO/Ibl OLICHKH 3KCIUTyaTallHOHHBIX MTOKa3aTeNlel BETPOIJICKTPOYCTAHOBOK IPH
W3BECTHBIX XapaKTepHCTHKax pexuma Berpa. CoiHeuHoe uainydeHue. OCHOBHBIC MOHSATHS M ONPEICICHUS.
WHpopMarmoHHOE 06eCTIeueH e TeHO3HEPTeTHIECKUX pacueToB. M3MepHUTeIbHbIC CHCTEMBI IS TIPOBEACHUS

KommnekcHas onieHka MOHHTOPHHTA SHEPruU BeTpa. MeToabl pacyeTa reJIHOIHEPTeTHIECKUX pecypcoB. M3MepUTeNbHbIE CHCTEMBI

o
pecypcoB UL TIPOBEICHUS MOHUTOPHHIA COJHEYHOH paaunanuu. TeXHHKO-3KOHOMUYECKOe 00OCHOBAHUE NMPHMEHEHUS % w
© BO300HOBIISEMBIX BUS g8 &
§ Q S HCTOYHHKOB YHEPrHHU MerteocTaHuusIapaarsl JKEIIiH SKbUIIAMIBIFBIH Oakpliay YLIIH MaTepHalIapAbl MaiganaHy TopTidli MeH ~ E‘ g % ;\';
< ; Q JKAHFBIPTBUIATHIH SHEpIHs dmicTepl 3epTT?nyue. ABTOHOM/IBI ’KEIl CTAHUWSUIAPBIH  OPHANACTLIPY KE3IHAE JKEI Typalbl JKEPILIIKTI Q § § % > = &
50 Wy n KO371epi pecypCTaphIH o ~ aKMaparTbl MaijaaHy. )Ke.n PEXUMIHIH 6enr.1n1. cUmaTrTamMayiapsl 0ap JkeJl TypOMHANAapBIHBIH JKYMBIC | N VAN S & g o)
> % 5 [Te} eHIMIITiH Oaranay omictepi. Kyn coyneci. Herisri yreiMaap MeH ansikramanap. KyH sHepruscelH ecentey U>J Lw| = =5 =
% ﬁ < KCIICHAL baranay YIIiH aKMmapaTTBIK Koinay. JKen SHepruschiH OakpliayFa apHaqraH ejmey xyienepi. Ky smepruscel | S ﬁ o 8 = = Q
S O Complex assessment of pecypcTapbid ecentey oaictepi. KyH pamuanusceln GakblUlayFa apHaIFaH ejey xkyienepi. YKaHapTeuiaTein g EQ g
renewable energy SHEPTHUs KO3JEPiH Maiinanany GOMBIHIIA TEXHUKATBIK-3KOHOMHUKAIIBIK HETi3/[eMe e it m
resources The order and methods of using materials for observing wind speed at weather stations are being studied. Use E Q)
of local wind information when locating autonomous wind farms. Methods for assessing the operational =~
performance of wind turbines with known characteristics of the wind regime. Solar radiation. Basic concepts
and definitions. Information support for solar energy calculations. Measuring systems for monitoring wind
energy. Methods for calculating solar energy resources. Measuring systems for monitoring solar radiation.
Feasibility study on the use of renewable energy sources
Wzyuenne TpeOOBaHMM K CHCTEMaM 3JIEKTPOCHAOKEHWs ¢ MprMeHeHneM BUD; MpHHIMITEI MPOEKTHPOBAHUS
CHCTEM 3JICKTPOCHAOKEHHUST Ha PA3IMYHBIX CTYNEHSX JIEKTPUYECKUX Harpy30K Pa3IMYHBIX MOTPEOUTENEH;
3JI€KI'pOCHa6)K6HI/Ie OCBETUTCIIBHBIX YCTAHOBOK; BI)I60p YHUCiia, MOIIHOCTA W MECT PAaCIOJIOKEHUA IIEXOBBIX
"rpchd)opMaTopOB; CXEMbI BHCIIHETO U BHYTPCHHETO 3J'IeKTp0CHaG)KeHI/IH; TEXHUKO-OKOHOMHUYECKHE PACUECThl B ©
[IpoextupoBanue CHCTeMax 3JIeKTpOCcHaOXeHMs ¢ npuMeHeHueM BIID; KOMIIOHOBKAa OTKDBITBIX M 3aKPBITBIX paclpeleuTesIbHbIX E "
00BexToB BUD s YCTPOMCTB; 0COOCHHOCTH JIEKTPOCHAOKEHHSI CIICIH(HICCKHIX JICKTPOPHEMHUKOB. N S N % . I
- ,5 ~ 3HepFOCHa6)KeHI/Iﬂ )KaHapTI)IJ'IaTLIH OHEPIUA KO3JCPIH NanJalaHaTbIH 3.J'I€.:KTpMeH )K?.6I[LIKTa\}’/ )I(Y.I/Ieﬂe[-)lHe KaXXCTTUIIKT1 3€PTTEY, g m ﬁ % Lg % g
=) 3 =) DHeprusiMeH KaGbIKTay spT}{pm TYTBIHYUIBLIAPABIH Z-)JIeKTp.‘ JKYKTEMEJIEPIHIH, OPTYpJl JEHIEHIEPIHJErT 3IIEKTPMEH >1<a611-I>H<Tay w ﬁ w| E % g 2
NN yuin KK o6bextinepin o KylenepiH kobamay NPHHOWOTEPi; KaPBIKTAHABIPY KOH/IBIPFBUIAPBIH  ONIEKTPMEH JKaOIpIKTay; IIeX ; r=l4 g é - %
51 WN '-Ii-‘ 6 o ~ TpaHc(OPMATOPIAPBIHBIH CAHBIH, KyaTTBIIBIFEl MEH OPHANACKaH XXEPiH TaHjaay; JIEKTPMEH KaOIbIKTayIbH | < '\{ 5| g = =
> E L _ kobamay CBIPTKBI JKOHE IMIKi CXeMalapbl, J>KaHAPTBUIATBIH JSHEPTUs >KyHelepiHOeri TEeXHUKAIBIK-YKOHOMHKAIBIK RN E 2 )
8 m g Design _O_f _renewable ecenTeysiep; AalllblK JKOHE 1JKAObIK TapaTKbIl KYPBUIFBLIAPABIH OpHAJACybl; HAKThl TYTHIHYIIBLIAP.bI S S® 2 E g’ o)
energy facilities for energy 3JIEKTPMEH 5kab/IBIKTay epeKIIeTiKTepi. »ned 2 ;:S( ~
supply Studying the requirement for power supply systems using renewable energy sources; principles of designing | WU o w = %
S
=~

power supply systems at various levels of electrical loads of various consumers; power supply of lighting
installations; selection of the number, capacity and location of workshop transformers; external and internal
power supply schemes; technical and economic calculations in renewable energy systems; layout of open and
closed switchgears; features of power supply of specific power consumers.
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MoHnTak, HaJTagka u

JlaroTcst OCHOBBI IO OPTaHU3AIMH U IIPOBEACHUIO FMEKTPHUECKUX U MOHTAXKHBIX PabOT, 3ydaroTCsl CIOCOOBI U
9Tanbl TPOBEJICHUS] MOHTaXKa 3JIEKTPOOOOPYHOBaHUS BO300HOBISIEMBIX MCTOYHMKOB 3HEPTUH, IPUEMO-
claTouHas JAOKyMEHTalusl, JAlOTCA HAaBBIKM NPUMEHEHUs MOTYyYEHHBIX 3HAHMHM JUI PEIIeHUs KOHKPETHBIX
HHXEHEPHO-TeXHUUecKuX 3afgad. O3HakomiieHHe o0ydaeMbIX C OpraHM3alMed M CcHoco0aMM BBITOTHEHUS
MOHTa)Xa W PEMOHTa JJIEKTPOTEXHHYECKOTO OOOpYHOBAaHMS OIEKTPHYECKHX CTAaHOWH ¥ THOACTAHIWIT
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH, TEXHOJIOTHEH MOHTaXKa W PEMOHTA KAaOSIBHBIX M BO3AYIIHBIX JIMHUI

N
[{e]
(V]
© »
S w o
™ < 0O
TRE
=X
3KCHHyaTaHI/Iﬂ CHCTEM BO300HOBIIIEMBIX HCTOYHHUKOB OHCEPTrUuu. < © (% o
3J1eKTPo00OpyIOBAHHUS DNEKTPIIK ’KOHE MOHTaXK JKYMBICTap[bsl YHBIMIACTHIPY XKQHE JKYPri3y Heri3zepi, KaHapTBUIATBIH SHEPIHUs é N o E W
BUA Ke3JepiHe 3JeKTp >KaOIbIKTaphlH OpHATY ONICTEepi MEH Ke3eHepi, KaObuiiay KyKaTTaphl, alblHFaH OiLmiMAi N Q NI o o
0 < © JKaHFBIPTHIIATHIH YHEPTHS HAKThl HHXXCHEPIIK MIHACTTEpAl IIemry YIIiH KOJUIaHy JaF/bLIAPBI 3EPTTEITeH. CrypenTrepai 91ekTp | O 5 ‘:. aLg « 4
5 Qo KO3IepiHiH IeKTp CTaHLYSIAphl MEH JKaHAPTBUIATBIH OSHEPTUs KO3[CpiHIH KOCAIKbl CTAHIHAJIAPBl 3JIEKTP >KaOIBIKTapbIH = f‘ s E % o 2
N a2 B —_— MOHT@)XAy JKOHE JKOHEY 9JIiCTepi, KaJIbIHA KEITIPY YHEPTUACHIHBIH KaOeIbIiK JKoHE dye KeNJIepiH OpHaTy 5 < < § E i =
52 E f‘ H:_j p 8 JKOHE )KOHJIEY TEXHOJIOTHACBIMEH TaHBICTHIPY. N '("\JJ— m % S = g
LS 0 MOHTX/ay, JKOHACY HOHC The basics are given on the organization and conduct of installation and electrical work, the methods and | & NN | o 2 _g_ a
g N Hakjajtaty stages of the installation of electrical equipment for renewable energy sources, acceptance documentation, the | £ § 2 B 3 o)
[ Instal_lat_lon_ and skills of applying the acquired knowledge to solve specific engineering problems are studied. Familiarization & % > § ,§( =
commissioning of of students with the organization and methods of installation and repair of electrical equipment of power plants | © X W | Z f%
equipment for renewable and substations of renewable energy sources, technology of installation and repair of cable and overhead lines 8 N g :E[
energy facilities of renewable energy systems. kG ‘(-'\jJ =
SRR
™M m g
oo
PRV D)
wez
N LW
L
PaccmoTpenne mpuHOMNOB MpeoOpa3oBaHMs SHEPTUH BO30OHOBISIEMBIX HCTOYHHKOB B 3JEKTPHUYECCKYIO
SHEPTUIO U ee KOMOMHHUpOBaHHE. V3ydeHHe OOMIMX TEXHHYECKHX BOIPOCOB DIIEKTPUYECKHX YCTAaHOBOK
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH, CHCTEMBI TPeoOpa3oBaHus YHEPTHH, a TaK)Ke BApUAHTHI, IPOOIEMBI 1
NpeuMymeCTBa KOMIUIEKCHOI'O HMCIOJIb30BaHUSA BO300HOBIISIEMOIM OHCPTUH. 3HaHUE THIIOB U BHUI0B <
COBPEMEHHOTO 0060pYyI0BaHHs, 0COOEHHOCTH BKCILTyaTallut, TPEOOBAHHs K Pa3MELIEHHIO U TIOJKIIOUEHNUIO, 3 | o §
TaKXKE pEXKUMaM paGOTLI CHCTEM BO300HOBIISIEMBIX HCTOYHUKOB OHEPTUH. 8 2 [ep] o
DNEeKTpUUECKUe AfipipOactay TPHHIMOTEPIH KapacThpy >KAaHAPTBUIATHIH SHEPTHUSHBI DJIEKTP JHEPTHsChIHA JKOHE OHBIH $ U¥J 8 § W
YCTaHOBKU 1A yitnecyine. JKaHapTbUIaTBIH SHEPTUst KO3AEpiHIH dSIEKTP KOHABIPFBUIAPBIHBIH, JHEPrHsA TYPICHAPY | o) SQ g o x
o BO300HOBIIIEMBIX KYHeENepiHiH KaJIbl TEXHUKAJIBIK MOCEIIENIEPiH, COHBIMEH KaTap HYCKaJlapblH, TpoOaeMaiapbiH jKoHE T.0. S)'— N S| & © v ‘0’3
2o o { ok ; INEES =
= PR MICTOYHHUKOB SHEPIHH KaHAPTHUIATBIH 3HCPFH5IHI>I KEIICH/! Tl allaHy (BIH, apTHIKIIBUTBIKTAPBL. 3amaHayn >I§a6nLIKTap[LLIH TYpiepl | Q ; | g ¥ o >
< < MEH TYpJIeplH, NauJajaHy €peKIIEIIKTEPIH, OpHAJACTBIpyFa JKOHE KOCBUIYFa KOWBUIATHIH Tajanrapasl, | | o ¥ = E3
—w JKaHapThUIaTHIH SHEPTUS o . oo L - =|g82¢s a
53 > < L - iHe APHAJIFAH o COHJIan-aK XaHapTbUIATbIH SHEPI'Us )KYUCCIHIH KYMBIC PEXUMACPIH 61J'ly. > -'Sl o % E( e %
a) ﬁ E Jep pHaI Consideration of the principles of conversion renewable energy into electrical energy and its combination. | S L =| o8 % o)
= X T . . , =
a = SJICKTP KOHABIPFBLIAPBI Studying the general technical issues of electrical installations of renewable energy sources, energy conversion | & N &5 | 2 g £ =
N Electrical installations for i i i Sgo| 550 9
systems, as well as options, problems and benefits of the integrated use of renewable energy. Knowledge of DNK| X =
renewable energy sources the types and types of modern equipment, operating features, requirements for placement and connection, as | n 3 v E %
sxr2| X
Qwg
= g T
R

well as operating modes of renewable energy systems.
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MVE-12-2 Opranu3anus 3KCIJIyaTalMi H TEXHHYECKOro 00cTy:;kuBanust 00bekToB BUD / JKaRFBIPTHIIATHIH JHEPIUsl 00beKTiIepiH naiianany ’xoHe oJapra KbI3MeT KopceTyai /

Organization of operation and maintenance of renewable energy facilities

P . Br160p yCTpOHCTB pesieitHol 3aluThl K BCIIOMOraTeJIbHOro 000pyaoBanus B cucremax BUD, a Taxke cXeM MOAKITIOUCHUS 1
€leuHasd 3amura 1 KOMMYTALIH; COCTAaBJICHHE CIELMUKALMA K IpoekTaM. Pacuer ycTaBOK peleiHBIX 3alUT; pacyeT HECHMMMETPUYHBIX o
CUCTEMBI aBTOMAaTHUKH KOPOTKHX 3aMBIKaHHH U HeHOoMHO(a3HBIX PEXHMOB. Bce pacdeTsl M 4epTexkd BBINOIHSIOTCS C HMPHMEHEHHEM CHCTEM f\ﬁ m < E w
BUD aBTOMATH3UPOBaHHOrO npoektupoBanus Ha PC. [IprnobpereHne MpakTHUYeCKUX HABBIKOB PAOOTHI C TEPMUHAIAME PEICHHOH | N % INE o
© Penenix KOPFAHBIC KOHE 3amuThl Beaynux MupoBbix komnanuii SIEMENS, ABB, llueitnep Dnexrpuk, SEL. E v % a 8 « 2
g o 8 JKaHapThUIAaTBIH JHEPrus KyienepiHmeri penelik KOPFaHBIC KYPBUIFBLIIAPBIH JKOHE KOCAJIKB! KaOABIKTapAbl, COHmaii-ak | | X o0 E g S E
Q %—j Q KaHAPTBUIATBIH ChIMIAp MEH KOMMYTallsi CXEMajJapblH TaHJay; jkobajapra TEXHUKANBIK IIapTTap kacay. Pelenik KOpraHbIC E f‘ o 54) v = %
54 > 5 < OHEPTUAHBL o P~ rapaMeTpliepiH ecenTey; TEHrepiIMereH KbICKa TYHBIKTaIy jKoHe (ha3alblk eMec peKHMIep/i ecentey. bapiblk ecenteynep () HJJ 8 84 a a4 Q)
K = W aBTOMATTaHABIPY o MeH cbi30anap JIK-ne aBToMaTTaHIBIphUIFaH kobanay Kyienepinin kemerimeH sxacanaasl. SIEMENS, ABB, Schneider | & S < | E = g 3
m N E & : Electric, SEL xeTexui oneMaik KOMIaHHAIAP/IBIH PeNesTiK KOPFaHBIC TEPMHHAIAPBIMEH JKYMBIC XKacay/IblH MpakTukamsik | & N N | 8 g = Q)
g é o Rel )KYHteH?.)I d JIaF/IbLIAPbIH MEHTEpY. ™ % % % E la) (‘\Fj
elay protection an Selection of relay protection devices and auxiliary equipment in renewable energy systems, as well as wiring and switching E mx | 25 =~
renewable energy schemes; drawing up specifications for projects. Calculation of settings of relay protection; calculation of unbalanced short | m '-;21 E E %
automation systems circuits and non-phase modes. All calculations and drawings are performed using computer-aided design systems on a PC. | W =
Acquisition of practical skills of working with relay protection terminals of leading world companies SIEMENS, ABB, N
Schneider Electric, SEL.
™
N
o N
[IpOEKTHPOBAHHE CHMCTEM OIEKTPOCHAGKEHHS, COCTABHBIE 4YacTH TMpPOEKTA. DTambl MpoekTHpoBaHus. Pabouwas | oy & &
II ’ P>
POCKTHPOBAHUE MAJIBIX nokymeHrauusi.  CucTreMbl  aBTOMAaTH3MPOBAHHOTO — IPOEKTHPOBAHUS ~ OOBEKTOB  3JeKTpocHaOxeHus.  Bwidop, % ﬁ ™
CHUCTEM KOMMYTAIHOHHOI'O u 3QIIMTHOTO 2NIEKTPO0OOPyTOBAHHUS JNEKTPONOACTAHIINI " PacCHpeieNUTENbHBIX | 1] \¢ 9) E w
,5 3HCKTpOCH8.6>KeHI/I$I c yCTpoﬁCTB.OnTI/iMmaunﬂ U TPUMEPHl OLCHKH JKOHOMHYECKOH d()(HEKTHBHOCTH peaau3alii MPOCKTOB YCTAHOBOK % E Iﬁl:J § o cD/:)
I g ,5 IpHUMEHEHHEM BUD BO30OHOBJISIEMOIl SHEPreTUKHM M IPOEKTOB 3HeprocOepexkeHus..IIpoekT opraHu3anud CTPOUTENBCTBA M IPOEKT p N < 2, \8 « P
g & xK MIPOU3BOACTBA PabOT. TeXHOIOTHS OpraHU3aliy padoT. - < E 25 E
a H < aHFBIpTI.,IJ'IaTBIH SHEPrus DnexTpmen xaOabIKTay KYlenepin xobanay, xobaubH Kypamaac Gemikrepi. Xobanay xesennepi. JKympic KyxarTamacsl. | & &3 Q 2w 2 >
55 > N % KO3JICp1H NanaaaaHa o ~ OnekTpMeH kabbIKTay 00bEKTIIEpiH aBTOMATThI XK00asay xyienepi. DIeKTp CTaHUUsIapbl MEH TapaTy KYPbUIFbIIAPBIHBIH % ﬁ g o E © Q)
& % 17;) OTBIPBII LIAFBIH Lo KOMMYTAIHUANBIK JKOHE KOPFAHBIC 3JIEKTp >KaOABIKTAphlH TaHAAy. JKaHApTBUIATBIH SHEPreTHKA KOHJBIPFhIIAPBIHBIH o 2 a % s g =
g 8 & SHeprUsAMeH a6 JBIKTAY so0anapbiH HOHE SHEPTHsl YHEMIEY »oOanapblH icke ACKIPY/IBIH IKOHOMHKAIIBIK TI/IiM,HiJ'iiFiH Oaranay oHE OHTAMIaHABIPY. | (¥ N % g g = Q
v D . . KypbuibIcThl YIHBIMAACTHIPY 5K00ACH KOHE KYMBIC OHAIPICiHIH jk00ackl. KyMbICTap bl YHBIMAACTHIPY TEXHOIOTHSCHI. uw O wl EENQ a
A XA KYHeIepin xobanay Desian of | f th ; f desion. Working d i f| QX s = =
[T YR esign of power supply systems, components of the project. Stages of design. Working documentation. Systems of | A 7 O | 8 =
N Designing of small power automated design of power supply facilities. Choice of switching and protective electrical equipment of electrical | o = 9 E %
supply systems using RES substations and switchgears. Optimization and examples of evaluating the economic efficiency of the implementation of | & Lo E
projects of renewable energy and energy-saving projects. Project of construction organization and project of work. | N $ N
Technology organization of work. ﬂ = &
N
L
O3HaKOMJIEHHE C Ha3HAYEHUEM M KOHCTPYKIIMEH OCHOBHOrO 000pymoBaHus 00bekToB BMD. 3HAKOMCTBO ¢ M3rOTOBIECHUEM
py DPY.
MOHTaK 1 HANATKA BETPOPHEPreTHYECKUX YCTAHOBOK U (DOTORIEKTPUUYECKUX MpeoOpa3oBaTelnieil, 3HAKOMCTBO € MPOM3BOACTBOM M 3aBOACKON 29 e
6 6 JIOTUCTUKOM. MccnenoBanye ypoBHEH JIOTHCTUKY MOHTa)Ka M HaJIaJIKU S3HEPrOKOMILIEKCOB Ha ocHoBe BMO. O3nakomiieHne 8 % g % L
000py10BaHUsA OOBCKTOB co COOPKOH M MOHTaXOM MOJYyJeH BETPOIHEPreTHYECKUX YCTaHOBOKH. OCOOEHHOCTH HaJaIKu 0OOpYAOBaHHS OOBEKTOB % w o g < %
ggg BUD BUD. m_ISIE %Lg{ o
MM o™ KBK OGBCKTiHCleiH JKaHapThUTATBIH 3HEPTHs KO3JEPiHiH Herisri KaOIbIKTapbIHbIH MaKCaThl MEH au3aifHbiMeH Tambicy. JKem omektp | LU < < ; ¥ O E
N § = CTAHIUANAPEL MeH (OTOPNEKTPIIK TYpJEHAIPTiITEep/iH OHIIpiciMEeH TaHbICY, OHIpiC *JHE 3aybIT JOTMCTHKachiMeH | <L ¥ O | © ¥ = =
> X o KOHJBIPFBUIAPABI OPHATY o . . : o L N QR o)
56 O O o 6 o N~ TaHbICy. JKaHApTHUIATBIH SHEPTHs KO3AEpiHe HETi3[ereH SHEPTEeTUKANIBIK KEeIICH I/l OpHATY XKoHE Maiiiananyra OepyiiH - £ S| &82e %
O X } )!sze a_nTa_y JIOTUCTHKAIIBIK JICHTelnepin 3epTrey. JKenm 2JekTp CTaHIMsUIapblHAa apHalFaH MOJIYJBAEpIi KypacThlpy )KOHE OpHATY g o g E E o o)
Z '7'__J Mountlng. adj usting and JKYMBICTApBIMEH TaHbICY. JKaHApThUIATBIH YHEPTHs KO3/IEPiHE apHAIFaH KOHABIPFHIIAP/IbI OPHATY €PEKLICTiKTepl % Q ™ g E =2 ~
=N = exploitation of electrical Familiarization with the purpose and design of the main equipment of renewable energy facilities. Familiarity with the —ok| £E5 ] g
i ; manufacture of wind power plants and photovoltaic converters, familiarity with production and factory logistics. Study of | = & = | S =
equipment using RES ind . , - conv <N<| B a
the levels of logistics for installation and commissioning of energy complexes based on renewable energy sources. | i < w E M
Familiarization with the assembly and installation of modules for wind power plants. Features of setting up equipment for W w | =
renewable energy facilities.
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DREEV 4309
ZhEKEZh 4309
DRMEE 4309

JluarHocTuka, peMOHT U
IKCILTyaTaIus
3J1eKTPo00OpyIOBAHHUS
BO300HOBJIIEMBIX
HCTOYHHUKOB SHEPTUH
JKaHFBIPTHUIATHIH YHEPTHS
KO3JepiHiH IeKTp
JKaOIBIKTapbIH
JIMAarHOCTHKACKL, YKOHJICY
5KOHE TEXHUKAIIBIK KbI3MET
KepceTy
Diagnostics, repair and
maintenance of electrical
equipment of RES

5.0

PaCCMOTpeHI/IH JKCIUTyaTaluu, oﬁcnymusaﬂm{ U JHarHOCTUKH 3nel<1‘p0060pyz[o13aﬂm{ CHCTEM BO300HOBJIIEMBIX
HUCTOYHUKOB DHEPTUHU. OcHOBHBIE CBEICHHUSA O TUIIAX U KOHCTPYKTHUBHBIX 0COOEHHOCTAX BO3AYIIHBIX U KaOEIbHBIX JINHUAX
9NIEKTPOIePEiauy, CHIOBBIX TPaHC(HOPMATOPOB U TEHEPHPYIOLIUX JIEKTpoobopynoBanuu ctanuun BUD, moxcraHimii u
pacipenenuTenbHbIX yeTpoiicTB.  OCOOCHHOCTH OJKCIUTyaTalludH, OOCHY)KHBAaHHS M PEMOHTa DJIEKTPOOOOPYIOBAHHS
BO300HOBIIIEMEIX HMCTOYHHKOB OHEPIuu. CocraBienue rpad)m(a TUTAHOBO-NIPEAYTIPEAUTEIIBHBIX pa60T. HOpMaTI/IBBI Ha
TEXHHYECKHH OCMOTp M TEKYLIMH DPEMOHT 3jekTpoobopymoBanusi BUD. Metoapl HpOQUIAKTHKA M JUATHOCTHKH
anekTpoobopynoBanus BUD. DiekTpoTeXHHYECKHE CITY)KObI 10 IKCIUTyaTallli JIeKTpoobopynoBanus BUD

DIeKTPIIK XKOHEe MOHTAX )KYMBICTap/bl YHBIMIACTHIPY JKOHE JKYPri3y Herizzepi, »KaHapThUIATHIH YHEPTHs KO3AepiHe dIeKTp
»KabIBIKTApPBIH OPHATY dJiCTepi MEH Ke3eHepi, KaObuiaay KyKaTTaphbl, allbIHFaH OUTIMAI HAKTBl MH)KCHEPJiK MiHAETTEpi
LIely YIIiH KOJIIaHy JaFasuiapbl 3epTreiare. CTyIeHTTep/ Il SJeKTp CTaHUMsIaphl MEH JKaHAPTHUIATHIH SHEPTUs KO3AEPiHiH
KOCAJIKbl CTaHIUAIAPBI SJIEKTP )Ka6HBIKTapBIH MOHTaXJ1ay KOHE JXOHICY SZ[iCTepi, KaJIITbIHA KeJ'ITipy OHEPTUACBIHBIH
KalOeIbIiK KOHE dye KEIJIePiH OPHATY JKOHE KOH/IEY TEXHOIOTUSICBIMEH TaHBICTHIPY.

Considerations for the operation, maintenance and diagnostics of electrical equipment for renewable energy systems. Basic
information about the types and design features of overhead and cable power lines, power transformers, and renewable
energy generating equipment, substations, and distribution devices. Features of the operation, maintenance and repair of
electrical equipment of renewable energy sources. Scheduling preventive work. Standards for technical inspection and
maintenance of renewable electrical equipment. Methods for the prevention and diagnosis of renewable electrical
equipment. Electrical services for the operation of renewable electrical equipment
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