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2 T YN
""*fﬁ-‘[,’_l“}_re'fg% of disciplines educational program 7M07118 — Electric power system for the students of the 2021-year admission
- Ne | [Ilonnin Kpeaut
I.I,HKJI_I 4 [TonninaTayel / ' Kpickata annotaums/ L
[1xn Kpemur
Jz;‘:l:::]' HasBanwme aucUnIUIMHBL / Credit KpaTkas annoraums / HpE e
}Cyl;l: o Name of the course Annotation e
course
I cemectp /1 cemectp / Semester |
Tannay 6oiisinma komnounerrrep / Komnonenrsl no seibopy / OptionalComponents
I | BII TK Toxipubeni sxocnapnay 5 Kocnapnay OSKcnepUMEHTTEepiHiH, HerizfepiH OKy: caHablKk kdHe ¢usukanslk. Toxipudenik | MaremaTuka
BJ1 KB JKIHE CTATHCTHKAIIBIK JepeKTep/li MaTeMaTHKAJILIK OHE CTAaTHCTHMKANBIK owuey. Tomipubenin kareniri mMen karteniri, | MaremaTuka
BD EC oHIey YIKeH caumap 3anaapel OKoHe MIeKTi Teopemanap. MaTeMaTHKanbIK CTATHCTHKA 3neMeHTTepi. | Maths
Inanupopanue bakpuiay kaHe KCNEPHMEHT MaTeMaTHKATLIK MOJENbACY/IH Heri3l peTinje. DKCnepruMenTTi xkoc-
IKCMEPUMEHTA H napnay Herizaepi. OpTanbik KOMNO3HUMAILIK )ocnapnap. KesneHcok npouectep cTaTHCTHKACKL.
CTATHCTHYECKas M3yuenne OCHOB TUIAHMPOBAHHA IKCMEPHMEHTOB: HHCIEHHBIX M (H3MueckHX. MartemaTHueckas
obpaboTka cTaTHCTHYeCcKas 00paboTka NaHHbIX KcnepumenTa. [lorpemnocTs W omHbKa IKCepHMeHTa. 3ako-
Experiment Planning and Hbl DOJIBINKMX YHUCE H MpeJieTIbHBIE TEOPEMBL. JIeMeHThl MaTeMaThueckoii ctatuecTurd. Habmonenue
Statistical Processing M 3KCMEPHUMEHT KaK OCHOBbl MATEMATHYECKOro MozaennpoBaHus. OCHOBbLI [UNIAHHPOBAHHA IKCHEPH-
MeHTa. LleHTpanbHble KOMIO3HIHOHHEIE TUTaHsl. CTATHCTHKA CITYHaifHbIX IMPOLECCOB.
Learning the basics of planning experiments: numerical and physical. Mathematical and statistical
processing of experimental data. The error and error of the experiment. Laws of large numbers and
limit theorems. Elements of mathematical statistics. Observation and experiment as the basis of
mathematical modeling. Fundamentals of experiment planning. Central composite plans. Statistics of
random processes.
2 | BIITK FoutsiMu 3epTTeynepiin 5 FouibiMu- 3epTTey MyMBICHIH YABIMAACTBIPY. FbUIbIM KoHE FbUILIMH 3epTTey. FoulbiMu seprreyinep- | MaremaTtHka
BJ1 KB ajiicTepi MEH Kypaliapsl. HiH ajicHaMacel. BIIBIMH-3epTTeY JKYMBICHIHBEIH JAiBIHABIK Ke3eHi. PeimeIMM akmapatTtsl ku- | MaremaTHka
BD EC MeToabl M cpencTsa Hay. MarucTpanTTapabiH, FRUTBIMH JKYMBICTAPBIH Jka3y kaHe pacimzey. CTyneHTTiK ymbicTapasl | Maths
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BD EC

Mertoas! u cpencTea
HAYUHBIX HCCIIEJOBAHNUM.
Methods and means of
scientific research.

Hay. MarucTpanTTapblH FBIIBLIMH XKYMBICTAPBIH jKa3y x#oHe paciMaey. CTYIeHTTIK KyMBbICTapIbI
nalbrHnay, pecimaey skeHe Kopray epexweniktepi. FuiibiM canaceinpars 6ackapy. FeutsiMu gope-
Jenep MeH FhUILIMH aTakTap. Kazakcrannars! FHUTBIMH 5K3He FBUIBIMH-TIeHarorHKaibIK KaJpiapibl
naspnay. CTyIeHTTepiH FBUTBIMH-3€PTTeY YMBICTApEl. FBUTBIM YFEIMBL FBIIBIM Kaccuprkauu-
Achl. FbuibiMu 3epTTey. FhulbIMI-3epTTEY JKYMBICHIHBIH Ke3eHaepi. FeuIbIMA 3epTTeynep afici MeH
oficHaMach! TyciHiri. FeubIMU 3epTTeyaiH GUIOCOPUSIIBIK HKIHE KaMbl FRUIBIME agicTepi. Fbutbl-
MH 3ePTTEY/IiH KEKe XaHe apHaiibl astictepi. FhutbiMu 3epTTEY TaKbIpbIObIH TAHAAY. FhiIbIMK-
3epTTey XKYMBICBIH Kocnapiay.

Opranusaiys Hay4HO-HCCIle]0BaTeNlbeKoi paboTel. Hayka n HayuHoe uccnenoraHue. Meroaono-
THs Hay4HBIX HccnenoraHuil. [TogroToBuTeNbHBL 3Tan HayYHO-HCCIEeI0BaTeILCKOMH paboTsl. COop
Hay4Ho# uHpopmaruu. Hanucanne u odopmiieHne HayuHbiX pabot MarucTpanToB. OcobeHHOCTH
[MOJArOTOBKH, 0(POPMIEHHS | 3ALIMTHI CTYAeHYECKUX padoT. YnpasneHue B chepe HAykKH. YueHble
CTEMEHH H yueHsle 3BaHus. [loaroToBKa HayuHBIX H HAyUHO-NeJarorndeckux kaapos B Kazax-
crane. HayuHo-uccneaoBarenbsckas pabora cryneHTtoB. [lonsarie Hayku. Knaccudukauus Hayk.
Hayunoe HccnenoBanue. 3Tansl Hay4HO-HCCTeLoBaTeNbCcKoi paboTel. [1oHATHA MeTOAA H METOTO-
JIOTHH HAY4YHBIX HccliefoBaHHiil. @unocodckue U oblueHayYHbIe METOIbI HAYYHOTO MCCIIe TOBAHHA.
YacTHBIE ¥ CTIELMANILHEIE METO/ILI HAYYHOTO HCCenoBaHuA. BbiGop TeMbl HayuHOTo HECleaoBa-
HusA. [InaHupoBanye HayYHO-HCCIIEN0BATENLCKOMH paboThl.

Organization of research work. Science and research. Methodology of scientific research. The pre-
paratory stage of research. Collection of scientific information. Writing and design of scientific
works of undergraduates. Features of preparation, registration and protection of student works.
Management in the field of science. Academic degrees and titles. Training of scientific and scien-
tific-pedagogical personnel in Kazakhstan. Scientific-research work of students. The concept of
science. The classification of the Sciences. Scientific research. Stages of research work. Concepts
of method and methodology of scientific research. Philosophical and General scientific methods of
scientific research. Private and special methods of scientific research. Choosing a research topic.
Planning of research work.

Maths

3 | BIITK
BJ1 KB
BD EC

[TaTeHTTIK XKIHE FhUILIMH
3epTreyaep
[TaTrenToBENEHHE U
OCHOBBI HAYYHBIX
HCCNeI0BaHMit

Patenting and scientific
research

MHTepHeTTe *aHe KiTanxaHanap/ia NaTeHTTep MeH aBTOPJBIK KYKbIK CalachblHAAThl 3epTTeyep
nepexTep OazaceIHa i3fecTipy Xyprisy. 3epTrey i skocnapay KoHe XKyprizy. Marucrprik xaxe
JOKTOPJIBIK THCCEPTALMANAPIBIH JKa3bUTYbIH jocnapay. FeitbIMH-3epTTeY XKYMBICBIH YHbIMAa-
CTBIPY JKoHE OHBIH Ke3eHJIepi Typalibl, FRUILIMH 3€PTTEYIEPHiH 9iCHAMACKI HOHE FhITLIMH HITH-
Kenepai peciMaey Typalbl, FEUTBIMH-3€PTTeY KYMbICHIHBIH JaifbIHIBIK Ke3eH] TYPAbl, IKCIepH-
MEHTTIK 3epTTeyJepiH dicTeMeci Typabl, FEUIBIMH JKYMBICTAp TYPiHIE 3epTTEY HOTIKENEPiH
pecimMaey Typalibl, MAaTEHTTaHy HETi3Aepi moHe oHepTaObICTLIK MiHAETTEPI ey TEOPHACH Typa-
JIbl, FBUTBIMH 3THKA HeTi3Zepi, FhUTBIMHU-3ePTTey MeKeMeJlepi Typaibl, xorapsl OiMikTi FBUIBIMU
KaJp/apibl Jaspiay Typaibl, CTyAeHTTEpPAiH FhUIBIMH-3€PTTeY KYMBICTAPLI TyPAIIBl Heri3ri
MaJliMeTTepAi, COHIali-aK FhUTBIMH-3€PTTeY, FhUILIMU-3ePTTEY JKYMBICTAPBIH JKa3y KoHe peciMaey.
WmxkeHepnik HHCTHTYTTBIH KYHAi3ri 0Ky GeiMiHiH cTyAeHTTepiHe apHaIraH.

I[IpoBeneHHe NOMCKa B MHTepHeTe W OMONHOTEUHBIX 6a3ax NAHHBIX MATEHTOB M aBTOPCKHUX HCCIIe-
noBaHuif. [InaHWpoBaHWE M NPOBE/IEHHe HAYUHLIX HccenoBanuid. [InaHupoBaHne HaNMCAHHA Ma-
TUCTEPCKMX M JOKTOPCKUX AnccepTaumii. Coaep>KUT OCHOBHEIE CBeIeHHS 06 OpraHuM3alii HayuqHO-

DnekTphik wereri
DnekTpudeckrid NpuBoj
Electric drive

DnekrpMeH xababiKray
DnekrpocHalxeHHe
Electrosupply

Dnextp xababIKTapLIH
MOHT@#1ay TeXHOJIOIHACKHL
TexHonorus MoHT@kKa
INEKTPOOOOPY I0BAHKA.
Technology of electrical
equipment installation.
DNeKTp anmaparTapkl T€0-
PHACBIHBIH Herizaepi
OCHOBBI TEOPHH JIEKTPH-
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HCC/IE/IOBATENbCKOM paboTHI ¥ €€ 9Tanax, 0 MeTONONOrHH HAYYHBIX HCC/eI0Ban il U odopMieHrH
Hay4HbIX pe3yJibTaToB, O MOJArOTOBHTENLHOM 3Talle Hay4HO-ACCIeN0BaTeNbCKOM paboThl, 0 MeTo-
OHKe IKCTIEPUMEHTAIbHBIX HCCIIENoBaHMIT, 00 0(OPMIIEHHH PE3yILTATOB HCCIIeA0BaHHIH B BHIE
HayuHbIX paboT, OCHOBaX MaTeHTOBENEHUA H TEOPUHM PellleHks H306peTaTeNbCKHX 3a1a4, 06 0CHO-
BaX Hay4HOM ITHKH, HAy4HO-HCC/IEJOBATENBCKUX YUPEKAEHHAX, O MOATOTOBKE HAYUHbIX KaIpoB
BLICIIEH KBaTH(HKALMH, HAy4HO-MCCIIEIOBATENbCKON paloTe CTYAEHTOB, a TaKKe ODIIHe peKo-
MEHJIALHMH 110 IOArOTOBKE, HAMKUCAHHMIO M O(OPMIIEHHIO HayUHO-HCCIIeA0BaTeLCKUX paboT. [pen-
HA3HAYEeHO A1 CTyaeHTOB MkeHepHoro nHCcTUTyTa 0uHON opMbl 06yueHHS.

Conducting searches on the Internet and library databases of patents and copyright research. Plan-
ning and conducting research. Planning the writing of master's and doctoral theses. Contains basic
information about the organization of research work and stages of scientific research methodology
and design of scientific results on the preparatory phase of the research work, the methodology of
experimental studies about the design of research results in scientific papers, the basics of patents
and the theory of inventive problem solving, the basics of scientific ethics, research institutions, the
training of scientific personnel of higher qualification, research work of students, as well as General
guidelines for the preparation, writing and design of research papers. It is intended for full-time
students of the Engineering Institute.

YECKMX aNnaparos
Fundamentals of the theory
of electrical apparatus

4 | BIITK ABTOPILIK KYKBIK ABTOPIbIK KYKBIKTBIH jKaNlibl epeskenepi. ABTOPAbIK KYKbIK. TybIH/IbIHBIH aBTOPbI KACANTHIH JIEKTPIIIK XKeTer
BJ1 KB ABTOpCKOE NMpaBo apTTap. ABTOPJIBIK KYKbIKTap. ABTOPJIBIK JKoHe cabakrac KyKblKTapisl kopray. HopMaTHeTix 3"3*7"_014‘“_701‘"1* MpHBOI
BD EC Caopyright akrisiep. COT NpakTHKAChIHBIH MaTepHAIAAPbl. ABTOPIIBIK KYKBIKTBI KOPFay/IbIH Ka3aK 3aHpl Fbi- Electric drive

JIbIM, 9/1eOHET XKIHE OHEP TyBIHALLTAPBIH (ABTOPIBIK KYKBIK), KOMHbIIBIMAAP/IbI, TYbIHIbLIAD/IbIH
OpBIHAAYIapbiH, (JoHOrpaMManapabl, SPHpIIK xamHe kabess ik xabap Tapaty xabapnapsiH (ca-
GaKrac KyKbIKTap) xacay xaHe naiianaHy Ke3iHje TYbIHAAHTBIH 3HATKEPTiK MEHIIIK CANaChiHIaFbl
KaThIHACTap/ibl PETTEM/I. ABTOPNBIK KYKbIK 3aHBIHBIH KYILUi:aBTOPJIAP MEH OJIap/IbiH KYKBIKTBIK
MHPACKOPNapbiHbIH a3aMaTThIFbIHA KAPAMACTAH, )KapPHsIAHFaH He Jkapusyianbaran, 6ipak
Kasakcran PecryGnukaceiHbiH aymarbiHaa KaHAaH 12 6ip 00beKTHBTI HeIcan1a G0MaThiH TybIHIbI-
napra;

JKapHAIaHFaH He apusnanOaraH, Oipak Kasakcran Pecry6nuKacsinan Tsic xepiepae kauaaii na
Gip 00beKTHBTI HbICaH/1a DONIATHIH TyBIHABUIAPFA KOJIAHBLTAAL! XaHe asTopnap-Kasakcran Pec-
1y6HKaChIHbIH a3aMaTTaphl MEH 01apAbIH KYKBIKTBIK MHPACKOP/IAphl GOJIBIN TaHbLIAIbL,
Kasakcran PecrryBnukachiHbIH XanbiKapasIbIK IAPTTapbita cofikec Gacka MeMJIEKETTEP/I H a3aMaT-
Tapbl — aBTOPJAP/bIH (0N1ap/IbIH, KYKbIKTBIK MHPACKOPIIAPbIHBIH) apThiH/IA TaHbLIAbI.

Exi Hemece onau na ken anamHbiH GipJeckeH WIFAPMALILUIBIK eHOEriMEH (TeH aBTOPIIBIK) Ka-
CallFaH TybIHIBIFa aBTOPJIBIK KYKBIK, MYH2ii TybIHOBIHEIH Oip axkeipamaitTein GyTiH Hemece apkaii-
ChIChIHBIH 1epbec MaHi 6ap GenikTepaeH TypaThiH-KYpaThIHBIHA KapamacTaH, Gipnecin aBropnapra
THeCUTi. 3aH GoMbIHLIA ABTOPITBIK KYKLIK aBTOPABIH GYKin eMipi Goiibl %aHe on KaiiThic 60JIFaHHAH
KeiliH eny bl Goitbl KONAaHbIAAbI. ABTOPIBIK KYKBIK, aBTOD aThIH ikoHe Geneniu KOpFay KYKbifbl
Mep3iMci3 Kopranaasl.

O61uHe nonoxKeHus aBTOPCKOTO MpaBa. ABTOPCKHE MPaBa. JlOTOBOPE, 3aKII0YaEMbIE ABTOPOM
npousseneHus. [Tpasa, cMeXHbIE ¢ aBTOPCKMMH. 3aI1IMTa ABTOPCKHX M CMEKHBIX npas. Hopmatus-
Hble aKThl. Matepuans! cyne6Hoit npakTiky. Kasaxckiil 3aK0H 3alIMTEl aBTOPCKOTO NPaBa Pery-

DnekTpMeH xabasIKray
DnexrpocHabienne
Electrosupply

Dnextp *abubIKTAPLIH
MOHT&X1AY TEXHOIOTHACHL
TexHOTOTHA MOHTaXA
MekTpooHopyI0BaHNUA.
Technology of electrical
equipment installation.
DIIEKTp annaparTaps! Te¢o-
PHACBIHBIH Herizaepi
OCHOBBI TEOPHH JIEKTPH-
HECKHMX AlllapaToB
Fundamentals of the theory
of electrical apparatus
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JIHPYET OTHOINEHHA B 00NACTH HHTEIUIEKTYalbHON COOCTBEHHOCTH, KOTOPbIE BOIHHUKAIOT [IPH CO-
3llaH¥H W KCTIO/B30BAHUH NMPOM3BEACHHI HAyKH, IMTEPAaTyYPhl H HCKYCCTBA (aBTOPCKOE TPARO),
NOCTaHOBOK, HCTIONMHEHUI Ipou3BeAeHHI, PoHOrpamM, nepeaay 3QHPHOTO U KaDENLHOTO BEIAHUS
(cMesxHbIe paBa). JlelicTBre 3aKOHA aBTOPCKOTO IIPABa PACNIPOCTPAHAETCH; HA MPOM3BENEHHA, 00-
HapO/I0BaHHbIE THO0 HeOOHAPOIOBAHHBIE, HO HAXOMALIMECA B KaKOH-mub0 obbekTUBHOI dopme Ha
Tepputopuu Pecry6nuku KazaxcTaH, He3aBHCHMO OT IPaKAaHCTBA ABTOPOB M UX [PABOTIPEEMHHU-
KOB;

Ha NpousBesieHus, obHaponoBaHHbIe TH60 HeOOHAPOJOBAHHBIE, HO HAXONAIIMECH B KAKOH-THO0
oObexkTHBHOM (hopme 3a npenenamu Pecry6nuku Kazaxcras, M Npu3HaeTcs 3a aBTOpaMu — rpax-
nanamu Pecny6nuku Kazaxcran u ux nmpaBonpeeMHHKaMK;

Ha NpoH3BeaeHus, oOHaponoBaHHbIe 00 HeOOHAPOJOBAHHBIE, HO HAXOMALIMECH B KAKOii-1160
obbexTHBHOI hopMe 3a mpenenamu PecnyOnuku KazaxcraH, u npuanaeTcs 3a aBTopamu (MX npa-
BOMpPEEMHHKAMH) — IpakaHaMH IPYTHX TOCYAAPCTB B COOTBETCTBHM C MEX/LY HAPOAHBIMH JIOT0-
Bopamu Pecrybnuku Kazaxcran.

ABTOPCKO€ NMpaBo Ha MPOM3BECHHE, CO3JAHHOE COBMECTHBIM TBOPYECKHM TPYIOM ABYX HIith H0-
Jiee JMI (COaBTOPCTBO), IPHUHAIJIEKHUT COABTOPaM COBMECTHO, HE3aBHCHMO OT TOTo, 00pasyeT Jin
TaKoe MPOM3BEICHHE OJJHO HEPA3PBIBHOE LIEJIOE MM COCTOUT M3 YacTel, Kaxaas U3 KOTOPLIX UMeeT
TAKKE U CAMOCTOATENBHOE 3Ha4eHHe. ABTOPCKOE NMpPaBo 110 3aKOHY JEHCTBYET B TEYEHHE BCeii
JKH3HH aBTOPa W NATHIECATH JIET nocie ero cmeptH. [1paBo aBTOpCTBa, NPaBO HA UMS U [IPaBO Ha
3alUTY penyTalHH aBTOpa OXpaHAIOTCA 32 HUM GeccpouHo.

General provisions of copyright. Copyright. Contracts concluded by the author of the work. Rights
related to copyright. Protection of copyright and related rights. Normative act. Materials of judicial
practice. The Kazakh copyright protection law regulates relations in the field of intellectual proper-
ty that arise when creating and using works of science, literature and art (copyright), productions,
performances of works, phonograms, broadcasts of air and cable broadcasting (related rights).The
law of copyright applies to works published or unpublished, but located in any objective form on
the territory of the Republic of Kazakhstan, regardless of the nationality of the authors and their
legal successors;

works published or unpublished, but located in any objective form outside the Republic of Kazakh-
stan, and is recognized for authors-citizens of the Republic of Kazakhstan and their legal succes-
SOrs;

works published or unpublished, but located in any objective form outside the Republic of Kazakh-
stan, and is recognized for the authors (their legal successors) - citizens of other States in accord-
ance with international treaties of the Republic of Kazakhstan.

Copyright in a work created by the joint creative work of two or more persons (co-authorship) be-
longs to the co-authors jointly, regardless of whether such a work forms one inseparable whole or
consists of parts, each of which also has an independent meaning. Copyright is legally valid for the
entire life of the author and for fifty years after his death. The right of authorship, the right to name
and the right to protect the reputation of the author are protected indefinitely.

5 | BIITK Kopiuayiist
BJI KB KOHCTPYKUHMAIAPbIHbIH,

XKeuty 6epy, KenaeTy KaHe ayaHbl GanTay Kyienepin nainanady kesinae yi-kainapasiy
MHKPOK/IMMATBLIH KAMTAMACKI3 €TY i eCenKe ala OTHIPHIT, FHMapaTTapIblH KOpLIay

DeKTp CTaHLHANAPBIHBIH
INEKTP KaOALIKTAPHIHEIH
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BD EC

Kby PH3UKACH
Tennoduinka
OrpaIarIuX
KOHCTPYKLHIA
Thermophysics walling

KOHCTPY KIMSJIAPBIHAATEL KBLTY-(U3NKANLIK MPoLecTepi KapacTeipbinrad. Matepuan TexHukambik
TEPMOAHHAMHKA, KBLTy MAcca anMacy *kaHe AdpoauHaMHKa GOHbIHIIA Ka3ipri 3aMaHFbl epexenep
HeriziHfe yebIHeLasl. FumapaTrapasiH KOpIay KOHCTPYKIHSIAPLIHBIH KbLTY OKINAYNAFbIIIbL,
HKBUIBITY XKOHE KENIETY Kyiienepi 60HbIHILA )KaHA FBUIBIMH 93ipNeMeNep ecenke aabiHabl.
OraHbIK KoHE aneMik TaxKipuOe Toxcipubeciven Meicanaap kenripineni. "MHxeHepus xkoHe
uHxeHepnik Ic" nalibiHapik GarbIThl OofbIHIIA GiiM ANATHIH JKOFAPLI OKY OPHBIHAH KeliHri
MEKEMEINEPAIH CTY JIEHTTEP] YIIiH.

PaccMoTpeHs! TenIopHIHIECKHE MPOLECChl B OTPAKAIOMIMX KOHCTPYKLMAX 31aHHI € yUeTOM
obecrieyeHHss MUKPOKIHMATa MOMELIEHUIH NIPH HCTIONb30BAHMH CHCTEM OTOTUIEHHSA, BEHTHIALIMH U
KOHIHIMOHHPOBaHHUA BO3Iyxa. Marepuan npezcrasnsercs Ha 0a3e COBPEMEHHBIX NOJIOKEHHH MO
TEXHHYECKOH TEPMOJWHAMUKE, TEMIOMACCOOOMEHY H a3po/iMHaMHKe. YUUTHIBAIOTCA HOBEHIINE
Hay4Hble pa3paboTKH MO TENIOU3ONALHH OrPAKIAKLIMX KOHCTPYKLUMit 31aHuMil, cucTeMam
OTOIUIEHUA U BEHTHISLMH. [TpHBOAATCA NPUMEPhI W3 ONbITA OTEYECTBEHHOI U MHPOBOH NMPAKTHKM.
Jins cTy/IEHTOB yupEXIEHHI 1ociie By30BCKOro 00pa3oBaHus, 00yualouXcs o HanpaBIeHKO
noAroToBKH « MHKeHEPHs U HHXKEHEPHOE 18I0,

Thermophysical processes in building envelope structures are considered, taking into account the
provision of microclimate of premises when using heating, ventilation and air conditioning
systems. The material is presented on the basis of modern provisions on technical thermodynamics,
heat and mass transfer and aerodynamics. The latest scientific developments on thermal insulation
of building envelope structures, heating and ventilation systems are taken into account. Examples
from the experience of domestic and international practice are given. For students of institutions
after higher education, studying in the field of "Engineering and engineering".

HKYMBIC PERHMIIEPI
Pexumel pabot anextpo-
0o00pyI0BaHHA INCKTPHYE-
CKHX CTaHIIMi

Modes of operation of elec-
trical equipment of power
plants

ONeKTPiK KapeIKTaHIbIPY
DNeKTpUYECcKoe OCBEIEHNE
Electriclighting
AputyTexXHUKAHBIH
TEOPHSIBIK Heri3aepi.
TeopeTH4ecKkHe OCHOBBI
TENNOTEXHUKH.

Theoretical foundations of
heat engineering.
TexHHKANbIK
TEPMOJIHHAMHKA JKAHE
KBLTyMaccaanMacy.
Texnuyeckas TepMoauHa-
MHKa U TEIIOMaccooOMeH.
Technical thermodynamics
and heat and mass transfer.

6 | BIITK DHepreTHKanarsl 5 OrtbIH-3HepreTHKa KemeHi. backapy skaHe MeHeKMEHT Typaubl Herisri TyciHikrep. MeHmik. DieKTpIIiK a6 abIKTBIPbI
B KB MEHE/IKMEHT KaHe DkoHOMHKaNbIK XyHenep. JKOHOMHKAHBE! MeMIIEKeTTIiK petTey. Kaszakcran PecryOnukachiHBIH HEHIY
BD EC MapKEeTHHI AIEKTP FHEPreTHKACHIH pehopmanay. DNeKTp SHePreTHKACKIHIATH JKeJleN- IUcneTdepiik 6ackapy. | PEMOHT
MeHekMeHT 1 DneKTp IHepreTHKaarkl MEMIIEKETTIK peTTey skaHe Gakpuiay. Backapy Macenesepi meH ?{Tgpc;?i?gﬁﬂ?-:]aﬂm
MapKETHHT B 3HEPreTHKE wewimMaepi. Mapkerusr. TlepcoHanael 6ackapy. backapy npoleciH aKnapaTThiK KAMTAMAChI3 eTY. cqlﬂp;wm Ce

Energy management and
marketing

Tayekennepni 6ackapy.

TonnuBHO-3HepreTHyeckuit koMnnekc. OCHOBHbIE MOHATHA 00 yNpaBIeHHH H MeHEKMEHTe.
Co6cTBEHHOCT. DKOHOMHYECKHE CHCTEMBL. 1 0CYIapCTBEHHOE PEryIHPOBAHNHE IKOHOMHKH.
Pedopmuposanue 3nexktposnepreTkuk Pecriy6miku Kazaxcran. OnepaTHBHO-IHCNIETYEPCKOE
YNpaBleHKE B INEKTpOIHEpreTHke. ['0Cy1apCTBEHHOE PErYIHPOBAHHE U KOHTPOJIb B
3NMEKTPOIHEPTETUKE. YV IpaBieHyeckue npobneMel U pemenua. MapkeTHHr. YnpasieHue
nepconanoM. HupopmanmoHHoe obecnedenne npouecca yrnpapieHus, YnpasieHne puCKaMH.
Fuel and energy complex. Basic concepts of management and management. Property. Economic
system. State regulation of the economy. Reforming of electric power industry of the Republic of
Kazakhstan. Operational dispatch control in the power industry. State regulation and control in the
power industry. Management problems and solutions. Marketing. Personnel management.
Information support of the management process. Risk management.

DNeKTpiiK IHEPTHAHBIH
Carnachl

Kadectpo anexrpudeckoi
IHEPIHH

The quality of electric
power

2 cemectp / 2 cemecTp / Semester 2

Tannay Goiisinina xomnonerTrep / KomnonenTsl no BeiGopy / OptionalComponents
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KanaranayImsl aIeKTp
sKeTeri

Cnepsauimii
3EKTPONPHBOJ
Servo electricdrive

Herisri yreIMaap MeH aHbIKTamanap. IeKTpkeTeK MeXaHUKachl. TypakThl TOK KO3FanTKbIIbI Gap
anexTp xeteri. TypneHaipril-TypakTsl TOK KO3FANTKBIIILI XKy Henepi. AHHLIMATLI TOK
KO3FaTKBIIITAPhl 6ap 3/eKTp XKeTeri. DNEKTPXKEeTeKTiH Ty HbIK Kylienepi. ATKapyIsl 3/1eKTp
KO3FITKBIILI (D) apkbuibl GackapbinaTbiH 06bekTine kelbip MexaHHKABIK OPBIH Ay bICTHIPYIAPIE]
JKaHFBIPTY bl KaMTaMachl3 eTeTiH Gakpinay xyiieci. C. 3. e3ine GepiireH KypbUIFsl, eiueyim
TYPJIEHIPrilll, canbICTRIPY OpraHbl,KyenTKiw xone UD kipeni. Bepinren Kypbuirsl HacTanksl
CHMTHANIB! LIBIFapabl(9eTTe epikTi 3aH OolibIHILA o3repeai). Omueyim TypneHaiprii
OackapbUaThiH 00BLEKTI/E KAHTBIPTHIIATBIH LIAMaHbIH HAKTHI MOHIH Y3/1iKci3 emmeini, on
CAJILICTHLIPY OPTaHbIHBIH KOMeTiMeH OepiireH MOHMEH CallbiCThIpbLIa/ibl. OIETTe, BIILIey
TYPNEHAiprilli MEH CanbicTRIPY OpraHbl 6ip KypbuiFbiaa GipikTipiireH, aNeKTp Keicymis CHrHabl
(CP), 6epinren ;xaHe HAKTBI MOHJEP apachiHarbl alibipMaIlbLIBIKKA NponopLroHansl. CP
(kepHey HeMece TOK TypiHJIe) KyImeHTKiTiH Kipicine, conaH keitin CP aszaaTbi 6acKapbiaTsiH
OOBEKTIHIH OChIHAAN KO3FaBICKIH XKy3ere acsipatsin MUD-re kenin Tyceni. CK 6onMaraH ke3ne
3JIEKTP KO3FA/ITKBILLLIHBIH, POTOPBI THIHBIIUTHIKTA GONA/BI.

OcHoBHbIE NOHAATHA W ONpefeNeHns. MeXaHHKa 3NeKTPONPHBOAA. DIeKTPOTIPHBO ¢ ABHraTeleM
MOCTOAHHOTO ToKa. CHCTeMbI NpeoGpa3oBaTeb-ABHraTeNb NOCTOSHHOTO TOKA. DIEKTPONPHBOL C
JBHTAaTeNIAMHM MEPEMEHHOTO TOKA. 3aMKHYThIE CHCTEMBI 3MeKTpoNpHBoaa. Creasias CHCTEMa,
obecrieunBaroias BOCNPOU3BENICHHE HEKOTOPHLIX MEXaHUUECKUX MepeMellleH il Ha ypaBisieMoM
00BEKTe MOCPeACTBOM HCMHOIHUTENBHOTO 3nekTpoasuratens (U3). C, 3. BKMOYaeT B ceds
3ajarolee YCTpoicTBO, W3IMEPHTENbHbIH Npeobpa3zoBaTenb, OpraH CpaBHEHUS, YCHINTENL U U,
3anaiowmee ycTpoHCTBO BhIpabaThIBAET MCXOIHBIN CHIHAN (M3MEHSIOLIMIACS, KAK PABHJIO, 110
IIPOM3BOJILHOMY 3aKoHy). H3mepuTenbHbiil mpeobpa3oBaTens HENPEphIBHO U3MepseT (JaKTHIECKOe
3Ha4YeHHe BOCTIPOH3BOAMMOMH BEIMYHHBI Ha YTpaBIAeMoM 00beKTe, KOTOpOe NPH NOMOILH OpraHa
CpaBHEHHSA COMOCTABAETCA C 3afaHHbIM. OObIMHO H3MEPHTENbHbIH npeobpa3oBaTels U Opra
CpaBHEHHA 0OBEIMHEHD] B OMHOM YCTPOMHCTBE, BbipabaThiBAIOLIEM SEKTPHYECKHH CHIHAN
paccornacosanus (CP), mponmopumoHanbHelit pasHOCTH MKy 3alaHHBIM U (DJAKTHYECKUMH
3HAYEHUAMH BOCTIPOH3BOAMMOM BelnunHbl. CP (B BMIE HanNpsKeHUA WIM TOKA) NOCTYNAET Ha BXOA
ycHIMTeNs, a 3ateM Ha M3, ocymecTeismomuit Takoe JBHKEHHE YNIPABISEMOro 00beKTa, NpH
xotopoM CP ymenbmaetca. B otcyrcrBue CP porop anekTpoaBuratesnis HaXoAuTCs B MOKOE.

Basic concepts and definitions. Mechanics of electric drive. Electric drive with DC motor. Systems
Converter-DC motor. Electric drive with AC motors. Closed drive systems. a tracking system that
reproduces certain mechanical movements on a controlled object by means of an Executive electric
motor (IE). this System includes a control device, a measuring Converter, a comparison organ, an
amplifier, and an IE. The master device generates an initial signal (which usually changes
according to an arbitrary law). The measuring Converter continuously measures the actual value of
the reproducible value on the controlled object, which is compared with the set value using the
comparison tool. Usually, the measuring Converter and the comparison body are combined in a
single device that generates an electrical mismatch signal (SR), proportional to the difference
between the set and actual values of the reproducible value. CP (in the form of voltage or current) is
supplied to the input of the amplifier, and then to the IE, which performs such a movement of the
controlled object that the CP decreases. In the absence of CP, the motor rotor is at rest.

DNeKTPIILIK ONueynep
WaHe DakwLIay
:‘)HCI(F]JH'-IECKHC HU3IMEPEHHA
U KOHTPOJb
Electrical
and control
DeKTPiK MalllHHAIap
BIICI\'TPH'-ICCKHG MalnHHbI
Electric machines
Dnexrplik xereri
DneKTpHYecKuii prUBoIL
Electric drive
ONEKTPOIHEPTETHKATBIK
wy#enepieri etneni
ypaictep

IlepexoiHbie MpoLECCHl B
MEKTPOIHEPrETHKE
Transients in the power
industry

measurements
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AnNaTTbIK pexXxHUMIEPACH
KOpFay

3awura oT aBapuiHbIX
PEKHMOB

Protection against
emergency modes

Omueyim Typnenaiprimrep. MUKkpoInekTpoHIbI AeMeHTTIK 0a3aiarsl penenik KOpFaHbic TieH
ABTOMATHKaHBLIH eJiley opraHaapel. MUKpPOIPOLECCOPIIBIK OPLIHAAY KOPFaHBICHIHbIH OJILIeY
opranjapsl. baKpUIaHATHIH WAMAHBIH aybITKYbIH TiDKeHTiH KOPFAHBICTAPIBIH 9PEKET €Ty
NpHHIMNTEPi. BakplIaHATHIH MIaMaNnapabl CaNLICTHIPYFa Heri3AeNreH KOpraHbICTAPIbIH 9PEKET €Ty
npuniunTepi. KopraHeic apekeTiH pezepTey. MHKpPOIPOLIECCOPILIK KOPFAHBICTAPILI KIHE
ABTOMATHKAHBI NMaffianany epexienikrepi. JHeprus xykenepiHii aBTOMATHKACL! MEH JKYMBIC
PeXHMMIEPiH MOJIENBACY dAicTepi MEH Kypanaapsl. DHeprus ylienepinaeri sneMeHTTepai
aBTOMATTHI TYpAE Kaiita Kocy (AIIB). DHeprus xyitenepinneri pesepsrik (ABP) kopekTeny meH
Aab/IbIKThl ABTOMATTBI TYP/IE KOCY. DIEKTP CTAHUMANAPE! MEH 3HEPrHs KylienepiHmeri kuimxkri
AOHE AKTHBTI KyaTThl aBTOMATThI peTTey. DHeprus xyiiesepiHi aBapusra Kapchl aBTOMATHKACHL.
WsmepurensHeie npeobpaszopateny. M3mepurenbHele opraibl peeifHoli 3alUTEL M ABTOMATHKH Ha
MHKpPO3JIEKTPOHHOMH 371eMeHTHOH base. M3MepHTeNBbHEIE OpraHbl 3alUT MUKPONIPOLIECCOPHOIO HC-

nonHeHus, [puHUKIB JeHCTBUA 3aIMT, GUKCHPYIOIHMX OTKIOHEHHE KOHTPONHPYeMOil BETHYHHbI.

[IpuHLMMB AEHCTBUA 3ALIMT, OCHOBAHHEIX HA CPABHEHMHU KOHTPOIHPYeMbIX BenuiuH, Peepeupo-
BaHHe JeHCTBHA 3aKT. OcOOEHHOCTH JKCILUTYaTallil MHKPONPOLIECCOPHBIX 3aLINT U ABTOMATHKH.
MeTonsl ¥ cpeacTBa MOJAETHPOBAHHA PEKUMOB paboThl H ABTOMATHKH JHEPrOCHCTEM. ABTOMATH-
4ecKoe MoBTopHoe BKmoueHue (AIIB) anemeHTOB B 3HeprocHcTeMax. ABTOMATHYECKOE BKIIOYE-
HHe pe3epBHOro (ABP) nuranusa u oGopyaoBaHus B IHEProcHcTeMax. ABTOMAaTHYECKOE PeryJHpo-
BaHHE YacTOTHl ¥ AKTUBHOM MOIIHOCTH HA dNIEKTPOCTAHIMAX U B 3HeprocucteMax. [1poTusoasa-
pHiiHas aBTOMATHUKA SHEPTOCHCTEM.

Measuring transducer. Measuring bodies of relay protection and automation on microelectronic
element base. Measuring elements of the microprocessor protection. The principles of protection,
fixing the deviation of the controlled value. The principles of protection, based on a comparison of
monitored values. Reservation of protection action. Features of operation of microprocessor
protection and automation. Methods and means of modeling modes of operation and automation of
power systems. Automatic reclosing (AR) of elements in power systems. Automatic switch-on of
backup (AVR) power supply and equipment in power systems. Automatic frequency and active
power control in power plants and power systems. Emergency automation of power systems.

DNeKTPALIK enmeynep
#oHe Daxbiiay
DNeKTPHYECKHE IMEPEHHS
W KOHTPO/1b

Electrical measurements
and control

DAEKTPIIK MallHHAIAP
DNCKTPHYECKHE MATLIHHBI
Electric machines
Dnexrpmen xalabicray
DnekrpocHabikenne
Electrosupply

DnextpmeH xabbiKray
Ky#Henepinaeri erneni
npouecTep

IlepexoiHbIe MpOoLECeh] B
cUcTeMax dneKkTpocHabke-
HHS

Transients in power supply
systems
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ABTOMATTaHALIPBUIFaH
TEKTP HKeTeri.
ABTOMaTH3HPOBaHHEIN
3MIEKTPOTIPHBOIL.
Automated electric drive.

Japic KypcBIHBIH KypaMEIHA ABTOMATTaHABIPBUIFAH IMEKTPIKETEKTIH, JMEKTPIKETEKTIH
MEXaHUKACBIHBIH XKalMbl cypakTapbl GOHBIHIIA HETI3r ManiMeTTep Kipai. DIeKTPKETEKTiH 9pTYpII
KYMBIC PeXKUMIAEPIHAC KYMBIC iICTEY Ke3iHIe TYPaKTHI }oHE alHBIMATEI TOKTBIH JTEKTP
KO3FaNTKBIIITAPLIHBIH 3TEKTPOMEXaHUKANBIK KACHETTEP] KapacThIPbUIFaH, ONapIbiH
MaTeMaTHKaJbIK cunaTTamacsl Gepinred. Typakrel jxoHe aiHBIMAIBI TOK JIEKTPKETEriHiH
AKbUIIAMIBIFBIH PpETTEYAiH Heri3ri Tocinaepi ycoiHbuiFad. Ko3ranTkeiuTapasl ecenrey xoHe
TaHmay, coHai-ax onapapl Kel3abIpyra Tekcepy OoiibiHiua manimertep kenripinreH. Kyperbl
TOJITHIPY THIHAAYIIBIHBI ABTOMATTAHABIPBLIFAH JIEKTP KETEriHIH EPEKILENiriMEH TaHbICTBIPaabl;
INMEKTPKETEKTIH OHEPKAcinTe aTKapaThlH pelli, TapuXsl jKaIHe OHBIH JaMy Oonamarsl.
CryneHTTepiH api Kapait oKy jkaHe Kacibu Kpr3aMeTiHzae maiinansl 60/ysl MyMKiH GipkaTtap apHaisl
Macenesep Kapanel. "aBTOMAaTTaHALIPEIIFaH JEKTP KeTeri " KypCHH OKUTBIH TEXHUKANLIK KOFaphl
OKY OpBIHAAPLIHBIH CTYI€HTTepiHe apHaJIFaH. ABTOMATTaHIBIPLUIFAH JMIEKTP JKETEri Macenenepike
KBI3LIFYIILUTIBIK TAHBITATHIH NaliflanaHyisliap MeH OKBIPMaHaapra naimaans! 60Iysl MyMKiH,

ONEKTp KETCKTEPiH
#Kobanay.

[Tpoekruposanue
INEKTPOTNPHBOJIOB.

Design of electric drives.
Penenik kopraysiu
3JIEMEHTTiK 0a3achl KoHe
aBTOMaTHKa

OnemenTHan basa peneiinoi
3AIUMTE] K aBTOMATHKH.
Element base of relay
protection and automation

©® EHY 708-01-21 Karanor aucnuiuigg 1o o6pazoBareibHOM nporpamme. M3aanue Bropoe




B cocras kypca jiekumii BOUUIM OCHOBHbIE CBEIEHHS 10 OOLIMM BONPOCAM aBTOMATH3MPOBAHHOIO
3NIEKTPONPUBO/IA, MEXAHHKH 3JIEKTPOTIPHBOJA. PacCMOTpEHEI MIeKTpOMeXaHHUeCKHe CBOHCTBa
3MeKTPOABHraTeNeH NOCTOAHHOrO M NMEPEMEHHOr0 TOKA NPH paboTe B PAIMYHBIX PeXKMMaX pabo-
Thi JIEKTPONPHBO/IA, IAHO UX Maremaruyeckoe onucanue. [IpeacTaBieHsl OCHOBHBIE CIOCOObI
perynpoBaHus CKOPOCTH IEKTPONPHBOAA NOCTOSHHOTO M MEPEMEHHOT0 TOKA. [IpHBeIeHbI cBe-
AeHus 1o pacu€ry u BeiGopy aBuraTesneil, a Takxke nposepke ux Ha Harpes. Hanonxenue kypca
3HAKOMMT CJTyluate/is co cnetMpuKoit aBTOMaTH3INPOBAHHOTO 3JIEKTPOINPHBO/IA; POJIH, KOTOPYIO
MIpaeT 3JEeKTPONPHBOA B MPOMBIILIEHHOCTH, HCTOpHEll H NEPCIIEKTHBAMY ero pasBuTHs. PaccMoT-
PeH psjl CreLHANBHBIX BOMPOCOB, KOTOPBIE MOTYT OKA3aThCA MOJNE3HbIMH B anbHelneli yueGHoi u
npod)ecCHOHANLHON NeATENLHOCTH CTYAeHTa. JIMCUMILIHHA NpeJHa3HauYeHa /UIA CTYIEHTOB TeXHH-
uecknx BY30B, H3ydalommx Kype «aBTOMaTHIHPOBAHHBIH JIEKTPONPHBO/ . MOKET oka3aThes
TOJIE3HBIM [10JIb30BATENIAM H YHTATENIAM, HHTEPECYIOUIMMCS BONPOCAMH aBTOMATH3UPOBAHHOTO
3NEeKTPONpHBOA.

The course of lectures includes basic information on General issues of automated electric drive,
electric drive mechanics. The Electromechanical properties of DC and AC electric motors when
operating in various modes of operation of the electric drive are considered, and their mathematical
description is given. The main methods of regulating the speed of a DC and AC electric drive are
presented. Information is provided on the calculation and selection of engines, as well as checking
them for heating. The content of the course introduces the listener to the specifics of an automated
electric drive; the role played by the electric drive in the industry, the history and prospects of its
development. A number of special questions that may be useful in the further educational and
professional activities of the student are considered. it is intended for students of technical
Universities studying the course "automated electric drive". It may be useful for users and readers
interested in automated electric drive.
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OnexTpmeH xabAbIKTay
Ky#enepingeri
CEeHIMLLTIK.
HanexHocTs B cucTemax
3NeKTpocHabkeHus.
Reliability in power
supply systems.

Homunanawl keprey knacctapsl. JKyMbiC kepHeyi. DNEKTpP KOHABIPFhUIAPbIHBIH CHIPTKbI XKAHE iIlIKi
OKIIayJaMackiHblH cHnaTramackl. O6bekTinepai anekTpMeH Kababikray Kyiienepi Typansl Herisri
MantiMeTTep, DNIEKTP JKeiNepil KOHCTPYKTHBTIK OpbIHIAY, AEKTPMeH kababikTay Kyilecinaeri
NEKTP KOCBUIBICTAPbIHBIH Cy/10anaps!l. DnekTpMeH KababIKTay CEHIMATINIH KAMTaMachl3 eTy,
3NEKTP JHEPrUACKLIHBIH CANAckIH kakKcapTy. DneKTp xKyitenepinneri iwki acksin kepHeysep. Kom-
MYTaUMANIBIK aCKbIH KepHey. KOMMyTalMAIbIK aCKBIH KEPHEY A [eKTey.

Knaccel HoMHHaNBLHBIX HanpskeHuit. PaGoune Hanpskexns. XapakTepucTHKa BHELIHEH H BHYT-
PEHHEH H30MALMM HIEKTPOYCTaHOBOK. OCHOBHBIE CBEJIEHHA O CHCTEMAX IeKTPOCHA0kKEHHA 00D-
€KTOB, KOHCTPYKTHUBHOE BbITOJTHEHHE HNIEKTPHYECKHX CETEH, CXEMBbl INIEKTPHUECKHX COeHHEHUIT B
cucTeMe anexTpocHabxenna. ObecneveHne HaIeKHOCTH AEKTPOCHAOKEHHUS, YIyqIIeHHe Kaye-
CTBA 3JIEKTPOIHEPrHH. BHyTpeHHHMe nepeHanpskeHUs B 3NeKTpHUecKHX cHcTeMax. KommyTalm-
OHHBIE NepeHanpskents. OrpaHHYeHHE KOMMYTALHOHHBIX MEPEHANPIKEHHIA.

Classes of nominal voltages. Operating voltage. Characteristics of external and internal insulation
of electrical installations. Basic information about the power supply systems of objects, the design
of electrical networks, circuits of electrical connections in the power supply system. Ensuring the
reliability of electricity supply, improving the quality of electricity. Internal overvoltages in elec-
trical systems. Switching overvoltage. Limitation of switching overvoltage.

DnekTpMeH KabasIKTay
Kyiienepin sxobanay.
ITpoekTHpOBaHNE CHETEM
INEKTPOCHADKEHNA.

Design of power supply
systems.
DnexTpaMen xabasicray
KyHenepinzeri peneiinik
KOPFaHBICHI JK9HE
ABTOMATHKACHI

Peneiinas 3anmra u
ABTOMATHKA B CHCTEMAX
aexTpocHabKeHNs

Relay protection and auto-
mation in power supply
systems
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11 | KITTK 6 OnekTpTexHoNnorus. dnexrporepmus. Keneprinin snexrpaik newtepi. HHaykTHBTI KbI3ABIDY. DnekTp wabABIKTAPBIH
ITJ1 KB KapTeinai ©TKI3rilITepai xaHe AMANEKTPUKTEPIi KEI3ALIPYFa apHANFaH KOHIBIPFBLIAP. NeKTp MOHT&}JIay TEXHONOrHACH.
PD EC OFANbI JKIHE PYAOTePMHANBIK neurrep. [a3mManbik Kbi3A6IpY KOHALIPFELIAPBL. DIeKTPOHbI- Texuonorus monraxa

CAyIeNiK KOHABIPFELIAP. "OHEPKACINTIK 31eKTP TEXHONOTHANLIK KOHALIPFBLIAp MeH KabbIKTap" %neﬁm{:oﬁopyfn(ina:?a.l
TEPMItHi MEKTP TEXHONOTHAJBIK MPOLECTED KY3€re aChiPLIIATHIH arperarTapiibl, Confaii-ax G:Sipnmoe%ﬁn(; ; :I Iil(l:iolria
KOCANIKbI 3IEKTP TEXHHKAJIbIK annaparrap MEH acnanTapasl (KOpeKTeHIipy Ke3zepi, Kopray DNEKTPMEH KaBHIKTay
KYPBUIFBLTApEL, Gackapy xaHe T.6.) KaMTUbl. DIEKTP Kbi3AbIPFBILI OHEPKACIN KacinopbiHAapbIHAA Ky Henepin MOHTaXAAY B!
METanaap MeH KopbiTnanapaas (aconasl Kyto enaipici, KbICLIMMEH OHZEY anfipliHa AaiibIHIaMA- opHary.
N1apAbl KBI3ABIPY, EKTP MalMHANAPBIHGIH GeJlueKTepi MeH TOPanTapbiH TEPMHSIBIK OHJEY, VCTaHOBKA MOHTAKA CH-
OKIIayNlay MaTepHaIIapbiH KENTipy ®KaHe T. 6. Ke31HAe KeHiHeH KONIaHbIIaIbL. CTEM 3/ICKTPOCHADKCHHS.
ONEKTPOTEXHONOTHA. DNEKTPOTEPMHS. DIEKTPHIECKHE NedH CONPOTHBIEHHS. MHYKTHBHBIH Installation of installation of
I HArpeB. Y CTAHOBKM /1 HATPEBA NOJTYNPOBOIHHKOB U AUINEKTPHKOB. DNEKTPOAYroBbe H pyaHo- | POWer supply systems.
KOTEpERLIAR. TEPMUYECKHE Ne4H. YCTaHOBKH ILIa3MEHHOTO HAarPeBa. DNeKTPOHHO-TyYEBbIE YCTAHOBKH. TepMHH
SekTpOteRHONITIIS «MPOMBILICHHbIE 2/ICKTPOTEXHONOIMYECKHE YCTAHOBKH H 000PYI0BaHHE» BKIIKOYAET ArPeraThl, B
S o, KOTOPBIX OCYIIECTRIAOTCA 3NEKTPOTEXHOMOTHYECKHE TIPOLECCHI, 8 TAIOKE BCIOMOraTe/bHbIe dlek-
Blsctrical installutiiis. TPOTEXHHYECKHE annaparsl U NPUGOpPBI (ACTOYHMKK MHTAHHSA, YCTPOICTBA 3ALIUTHI, YIIPABNEHUS H
Ap.). IMEKTPOHArPEB WHPOKO NPUMEHSIETCS HA MPOMBILIEHHBIX NPEANPHATHAX NPH NPOH3BOICTBE
(hacOHHOTO JIUTHS U3 METAIIOB M CILIABOB, HATPEBA 3ar0TOBOK Nepes 00paGoTKol JaBieHueM,
TepMHYeCKOH 00paboTku neTaneii M y3/0B EKTPHIECKHX MAILIHH, CYLIKH H30JISIMOHHBIX MaTe-
PHANOB U T. A.
Electrotechnology. Electrothermics. Electric resistance furnaces. Inductive heating. Installations for
heating semiconductors and dielectrics. Electric arc and ore-thermal furnaces. Plasma heating in-
stallations. Electron beam installations. The term "industrial electrotechnological installations and
equipment"” includes units in which electrotechnological processes are carried out, as well as auxil-
iary electrical devices and devices (power sources, protection devices, controls, etc.). electric Heat-
ing is widely used in industrial enterprises for the production of shaped casting of metals and al-
loys, heating workpieces before pressure treatment, heat treatment of parts and assemblies of elec-
trical machines, drying insulation materials, etc.

12 | KITTK Kocanks 6 SHeprus 06BEKTIIEPIHIH AMEKTP KOCBUIBICTAPbIHBIH CyI0anapsiH Kypy npuHUMNTepi. Kocankst DneKTp annaparraps Teo-
KB CTaHLMANAPABIH CTaHUMANAP/IBIH IEKTPIIK KOCUIBICTAPBIHBIH, HEri3ri cynGanapsit TunTey skaue Gipisnenmipy. PHACBIHBIH HEri3epi
PDEC BIIEKTPIIK Kocanket craHunsnapbie 31eKTpIik KOChUIBICTAPBIHBIH TUNTIK Cy16anapbl. Kocanks cranmus- OcHoBl TeopHiu SeKTpH-

KOCHLIBICTAPHIHBIH NapIIbIH EKTPIIK KOCHUIBICTAPbIHBIN Herisri cynGanapsid tanaay Goiibinima yopiHpicTap, Kocankp | 1CCKHX anmnaparos
cynGanapsi. CTAHUMANAP/IbIH 631H/IK MYKTAX/ABIKTAPbIH KOPEKTEHAIPY Cy0anapsiH TaHaay GOMBIHITA yChiHbI- Runismextils of tie ety

CxeMBl 3/IEKTPHIECKHX
COeHHEHHH NOACTaH-

M.

The scheme of electric

connections of substa-

tions.

cTap. DNeKTPKENTIK KyPbUTLICTBIH KYHbIH aHbIKTay. TapaTy KyphUIFbLTAPBIHBIH KOHCTPYKTHBTIK
OpPBIHAAITYBI.

TTpUHUMTIBI OCTPOEHHS CXEM EKTPHIECKHX COeHHEHHH 3HeprootbekToB. THITH3ALMA 1 YHH-
(puKauMsA rIaBHBIX CXEM 3JIEKTPHUYECKMX COSIHMHEHHH noacTaHumii. TUIOBkIE CXeMbI ANMEeKTpHIe-
CKHX COEHHEHHH NnoAcTaHUMH, PexoMeHALHHM 10 BEIGOPY IMIaBHBIX CXEM 3JIEKTPHYECKUX COeIH-
HEHMH NONCTaHUMI. PekoMeHAalMHU MO BBHIOOPY CXEM MHTaHMs COOCTBEHHBIX HY /L T0ICTAHIIMIA.

of electrical apparatus
DAEKTp CTAHUMANAPBIHBIH
anexrp Oeniri
DnekTpHyeckas 9acThb
EKTPOCTAHIMH
Electrical part of power
plants
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Onpenenexie CTOHMOCTH 3JIEKTPOCETEBOrO CTPOUTENLCTBA, KOHCTPYKTHBHOE BBITIOJTHEHHE pac-
NpedeNHTENbHBIX YCTPORCTE.

Principles of construction of schemes of electrical connections of power facilities. Typification and
unification of the main circuits of electrical connections of substations. Model schemes of electric
connections of substations. Recommendations for the selection of the main circuits of electrical
connections of substations. Recommendations on the choice of power supply schemes for substa-
tions ' own needs. Determination of the cost of electric grid construction. The structural perfor-
mance of the switchgear,

13 | KITTK bepinic xeninepi MeH xkeninepinie opHaThLIFaH acKbIH KepHey: xepre 6ip dasans TyHbIKTATY TeXHOMOTHANBIK
I KB *He OKIIayJIaHFaH XIHe KoMNeHcauusanaHraH Geiitapabel Gap xkeninep/ie acKbiH KepHey; TOJbIK npotiecrep/i Gackapy ibii
PD EC

ACKBIH KEepHEY KIHE
oKInaynay.
INepenanpsskeHne H H30-
JsMs.

Overvoltage and isola-
tion.

emec (asasel pexuMIepe ackbiH KepHey; alekTp OepinicTep/ie OpHATHLIFaH ACKbIH KEPHEY.
CriiibiMapiisik ocepi. KommyTanus kesise eTneni npouecTii acKblH KepHeyJIiri:
TpaHcOPMATOP/bIH apThIHAAFh! YIII (hazaibik KbICKA TYHBIKTATY IEl AKEIPATY Ke3iune
okwaynanran Oeiitapabpl Gap xeniferi eTneni KannsiHa kenetid kepuey (IIBH); marsin
MHIYKTHBTI TOKTAapJbl aXKbIpaTy Ke3inaeri ackbid KepreyJiri; ABTOMATTEI KalTa KOCY Ke3inzeri
ackbid KepHeyniri; aelpaTKelIITBIH TYHicnecinaeri oTneni KannsHa keneTid kepHey. Hansa xoue
onaH Koprabic: Haiizarall paspsibiHbIH KoHe Half3arailan KOpray IbIH Herisri CHnaTTamManapst;
aKbIH COKKbI Haki3arail kesinjeri xenine naiina 6onran xepuey; Tpoc-Tipex xyiiecinin
Hal3araiiIbIH TikeneH COKKBICHI KE3iH/e TipeK apKbiibl 6TKEH TOK HMMYJILCiHe IYHTTAYLIbI
OpeKeTi.

VCTaHOBMBILMECA NMEPEHANPAXEHHUA B CETAX U IMHUAX nepelad: Onnoda3sHbie 3aMbIKAHHSI HA
3EMJIFO M MepeHanpskeHns B CETAX ¢ U30JMPOBAHHOM H C KOMINEHCUPOBAHHOMN HEHTPANKIO;
INepenanpsxeHus npu HenmonHo}a3HBIX pexkuMax; YCTAHOBHUBLINECH NMEPEHANPIKEHHS B
anekTponepenaiax. EMxoctHoit apdexr. INepenanpskenns nepexoHOro npouecca npu
kommyTaumu: [lepexonnoe Boccranapnueatoiieecs Hanpskenue ([IBH) B ceTd ¢ H301MPOBAHHON
HEHTPaIbIO NPH OTKMOYEHHH TPeX(azHOro KOPOTKOrO 3aMbIKAHHA 3a TPAHC(HOPMATOPOM;
[NepenanpsxeHHe NPH OTKJIIOYEHNM MANbIX HHAYKTHBHBIX TOKOB; [lepeHanpsikeHne npu
aBTOMAaTHYECKOM MOBTOPHOM BK/IIOYEeHHH; [TepexoaHoe BOCCTaHABNIMBAIOILEECS HATIPAKEHHE Ha
KOHTaKTax BeIK/ouatens. MojHus u MoiHuesamuTa: OCHOBHBIE XapAKTEPUCTUKH MOJTHHEBOTO
pasosna U MOJIHHE3aKuTh; HaBeieHHbIEe HANDAXXEHHA HA IMHUH NP OIM3KKX yOAPHBIX MOTHHHE,
LlysTHpylomee neiicTBUEe CHCTEMbI TPOC-OTIOPbI HA UMITYJILC TOKA, NPOLIENIIEN0 YEPE3 ONIOPY MPH
NpsIMOM YIlape MOJIHHH.

Established overvoltage in networks and transmission lines: single-Phase earth fault and
overvoltage in networks with isolated and compensated neutral; Overvoltage in incomplete-phase
modes; Established overvoltage in power. Capacitive effect. Transient overvoltages during
switching: Transient regenerative voltage (PVN) in a network with an isolated neutral when
switching off a three-phase short circuit behind the transformer; Overvoltage when switching off
small inductive currents; Overvoltage when automatically re-switching; Transient recoverable
voltage at the switch contacts. Lightning and lightning protection: Main characteristics of the
lightning discharge and lightning protection; Induced voltage on the line near the shock of the
lightning, and the Shunt operation of the system the cable supports on the impulse of current

ABTOMATTAH/ILIPEITFAH
Kyitenepi.
ATOMATH3HPOBAHHBIE
CHMCTETbI YTIPAB/IEHHS
TEXHONOTHYECKIMH
TPOLECCaMH.

Automated process control
systems,
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transmitted through the support when a direct lightning strike.

14 | KIITK ABTOMAaTTaHABIPY XYiienepiH xkobanay, MOHTaXay JKaHe MaiianaHy Typabl kKbl MaTiMerTep. | Kocanker cranumsiapasin
I KB JKobanay bl yHbIMIACTBIPY XaHe Kobanay KykaTTaMackiHbiH cunaTTamackt. XKeprinikti Bakpiray | 97€KTpTeXHUKANLIK HKal-
PD EC JBIKTApBIH DaKbLIay #oHe

ABTOMATTAH/LIPY

XKy ienepiH xkobanay,
MOHTaX/1ay KaHE
naiaanaHy.
ITpoekTupoBaHue,
MOHTaX W IKCIUTyaTalus
CHCTEM aBTOMATH3ALNH.
SNIEKTPOIHEPreTHYECKHX
CHCTEM

Design, installation and
operation of automation
systems.

’KaHe aBTOMaTHKa Kylenepin xxobanay. ABToMaTTaHABIPbLIFaH GacKapy Kxyienepin xobanay.
JKeprinikTi aBTOMaTTaHIBIPY KYlienepin MoHTakaay *oHe Ganray. Backapy s
ABTOMATTaH/IBIPBIIFAH JKYHeNepiH MOHTaX /Ay JKoHE EHTi3y. ABTOMATTAHIBIPY KYHECiH
naijanany. ©OHepKACINTIK OHLIPICTI KapKbIHAATY KOHE PecypeTap/biH 6apibiK TYPJIEpiH YHEMIEY
npobneMachi ey eHoek OHIMALTIriH apTThipyFa, WHKI3aT NEH MaTepUaNIap/ibl, SHEPTeTHKANBIK
pecypeTap MeH KamuTall calbiMAApbl HEFYPIbIM THIMAT Naiinananyra MyMKiHAik GepeTiH ipi
TEXHONOTUANIBIK arperaTrap MeH Kemenaepai kypy Gossin Tabsumanst. Kasipri yakeiTTa ochinaait
ipi TEXHONOTHANEIK arperaTTapisl Hemece Kewenaepai Gackapy

Ka3ipri 3aMaHfbl aBTOMATHKA JKOHE €CENTey TEXHHKACh! KYPANIapbIHChI3" SKOHOMHKANBIK-
MaTeMaTHKAIBIK 2iCTEP MEH THIMJILNIrI KOFapbl ecenTey xaHe 6acKapy TEXHHKAChIH
naianaHatbiH 6ackapy TEOpHACH! CanachiHIaFhl XKaHA KETICTIKTEP HEri3iHIe KacanaTbiH
TEXHONMOTHAJIBIK TpoLecTep/li Gackapy IbiH THIMLMIr] XKOFaphl aBTOMATTAHIBIPLLIFAH
xyienepincis (ACYTIT) mymkin emec.

O6uue cBeieHHs O NPOEKTHPOBAHUH, MOHTAXE 1 IKCILULYaTALMH CHCTEM aBTOMAaTH3auuH. OpraHu-
3aLlus MPOEKTHPOBaHMsA W XapaKTEPHCTHKA NPOCKTHOM ZokyMeHTauuy, [IpoekTHpoBaHHe JoKab-
HBIX CHCTEM KOHTPOJISl U aBTOMAaTHKH. [IpoeKTUpOBaHHEe aBTOMATH3UPOBAHHEIX CHCTEM yTIpaBile-
HHA. MOHTaX H HaJllaZKka JIOKaJbHbIX CHCTEM aBTOMATH3aLlMK. MOHTAX M BHEJIPEHHE aBTOMATH3H-
POBAHHBIX CHCTEM YMPABJICHHs. DKCIUTyaTallisl CHCTEM aBTOMATH3aLMH. PemenneM npodneMsi
MHTEHCH(HKALHMH IPOMBILIEHHOTO NMPOM3BOACTBA M S3KOHOMHH BCEX BHIOB PECYPCOB ABIACTCS
CO3/1aHHE KPYMHBIX TEXHOJIOTHYECKHX arperaToB M KOMILIEKCOB, O3BONSIOLIMX MOBEICHTE TIPOM3-
BOJMTEILHOCTE TPy A, Gosiee 3 PeKkTHBHO UCNOJIb30BATh CHIPhE H MATEPHAIbI, SHEPreTHIECKHE
PECYPChI M KaNUTANOBIOKEHHs. Y IPABAATH NOAOOHBIMU KPYNHBIMH TEXHONOTHYECKHMH arperara-
MH WM KOMIIJIEKCAMH B HACTOsLIEE BPEMA

HEBO3MOKHO 6€3 COBPEMEHHBIX CPEICTB ABTOMATHKH U BHIYHCIIUTELHOH TEXHUKH» €3 BBICOKO-
3¢ (hekTHBHBIX ABTOMATH3MPOBAHHBIX CHCTEM YNPAB/IEHHS TEXHONOTHYECKMMH MPOLIECCAMH
(ACYTII), co3naBaeMbIX Ha OCHOBE HOBEHIIMX JOCTHXEHHI B 06JIACTH TEOPUH YNPaBIEHHs, HC-
NOJB3YIOLUIMX S5KOHOMHKO-MATEMATHYECKHE METO1a U BHICOKOMD(EKTHBHYIO BLITHCITHTE/EHYIO H
YNPaB/IAIOILYI0 TEXHHKY.

General information on the design, installation and operation of automation systems. Organization
of design and characteristics of project documentation. Design of local control and automation sys-
tems. Design of automated control systems. Installation and adjustment of local automation sys-
tems. Installation and implementation of automated control systems. Operation of automation sys-
tems. The solution to the problem of intensifying industrial production and saving all types of re-
sources is the creation of large technological units and complexes that allow increasing labor
productivity, more efficient use of raw materials, energy resources and investment. Manage such
large technological units or complexes at the present time

it is impossible without modern means of automation and computer technology " without highly
efficient automated process control systems (APCS), created on the basis of the latest achievements

Gackapy xykeci

CucreMa KOHTPOJIS 1
yIpasieH s
INEKTPOTEXHUIECKUM
oBopynopanHem
MOJCTAHIIHHA

System of control and man-
agement of electrical
equipment of substations
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in the field of control theory, using economic and mathematical methods and high-performance
computing and control technology.

15 [ KIITK
MNAKB
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BIMTeXHOMOrHACHI
BIM TexHonoruu
BIMtechnology

Kazipri yakpiTTa FUMapaTTap MeH KYpPBUTLICTAP KYPBUILICBIHBIH XK00IapbiH iCKe achipy/IbiH
Dacekere kabineTTiniri MeH THIMIIITIH apTTEIPY Maceneci OTKIp TYP, MYHBIH Gap/bIFs! KaHa
TEXHOJIOTHANAP/LI, 21icTep MeH Kylenepai Kouaanyasl Tanan etei. JyMBICTBIH 03eKTimiri
OYriHTi TaHAa KyphIIbIC KeLIEHiHiH KacimopsIHAaps! YLIiH sk06anay caThICHIHAA Aa, TUMapaTTap
MEH KypbuUIbiCTap cany xo0anapei icke acbipyIblH GapNbIK Ke3eHaepiHae Ae aKmapaTThiK
TEXHOJIOTHANAP/IbI €HII3Y 6Te MaHbI3/1bl 00BN TAOLLTATHIHALFEIMEH GalinanbICThL By
KYMBICTBIH HETI3Ti MAKCATBI: FUMapaT HeMece FUMAapaT KYPBLUIBICH K0GACHIHBIH GapibiK oMipmik
unKni inrinae BIM-rexHonorusanapas KoimaHy AblH apTHIKIIEUTLIKTAPhl MEH KeMLUILTiKTepin
KapacThipy. ¥ ChIHBUIFAH KOPBITHIHABLIAP KYPBUILIC CAMYILBLIApFa, ACBENONEPIEPTe KIHE
KbLUDKBIMAUTBIH MYJTIK HAPBIFRIHBIH 0acKa Ja KeciGu KaThicyWbLIaphIHA TAkAaNb! 60ybl MyMKiH.B
HACTOALLEE BPEMS OCTPO CTOMUT BOIPOC MOBBIMIEHHUA KOHKYPEHTOCTIOCOOHOCTH U 3 pEeKTHBHOCTH
peanu3aliy NpoeKTOB CTPOMTENLCTBA 31aHHH M COOPYKEHHH, Bce 3T TpeOyeT npumMeHeHus
HOBBIX TEXHOJIOTHA, METOIOB ¥ CHCTEM. AKTYalnbHOCTE paboTel 00yCIaBIUBAETCA TEM, YTO Ha
CErOHAIHUA MOMEHT YPe3BbIYaiHO BaKHBIM 1JIA [pe ANPUATHIH CTPOMTENBHOTO KOMILIEKCA
ABNSETCS BHEAPEHHE HHOPMALHOHHEIX TEXHONOr Wi KaK Ha CTaiM MPOEKTHPOBAHUS, TAK ¥ HA
BCEX dTanax pealu3aliy MPOeKTOB CTPOUTENLCTBA 30aHAH H coopyxkeHuit. OCHOBHas LIENb NaHHOH
paboThi: pacCMOTPETh IPEUMYINECTBA M HEJOCTATKH npuMeHeHus BIM-texHonoruii na
NPOTAKEHHH BCETO KM3HEHHOTO [IMKJ/IA MPOEKTa CTPOMTENBCTBA 30aHHSA UITH COOPYKEHHA.
TTpejicTaBNEHHBIE BBIBOABI MOTYT OBITh IOJIE3HBI 3ACTPOMIINKAM, AEBEIONEPAM H JPYTHM
npo(ecCHOHANBHBIM YYaCTHHKAM PBIHKA HeJBHXHMOCTH.

At present, there is an urgent need to improve the competitiveness and efficiency of projects for the
construction of buildings and structures, all this requires the use of new technologies, methods and
systems. The relevance of the work is due to the fact that at the moment it is extremely important
for the enterprises of the construction complex to implement information technologies both at the
design stage and at all stages of the implementation of projects for the construction of buildings and
structures, The main purpose of this work is to consider the advantages and disadvantages of using
BIM technologies throughout the entire life cycle of a building or structure construction project.
The presented conclusions can be useful for developers, developers and other professional
participants of the real estate market.

DHepreTukaga IHEPrUsHEI
YHEMJIEY MOHE IHEepreTHKa-
JIBIK &Y AT
DueprocOepexeHue U JHep-
roayJIuT B S3HEPreTHKE
Energy saving and energy
audit of heat and power
processes
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TypaKTBUIBIKTBI eCenke
any YLIiH 31eKTp
IHEpreTHKaNbIK XKylienep
3NEMEHTTEPIHIH
MaTeMaTHKaIBIK
MOJeNbaepi
MaremaTHueckue Moje-
JI¥ 27IEMEHTOB JJIEKTPO-
3HEpPTeTUYECKHX CHCTEM
IUTA pacyeToB YCTOHYH-

Besnrinienren pexxuMaepili ecenteyneri SHeprus Kykeci AeMeHTTEPiHiH MOIEbIEP]. DNeKTP
IHEPreTHKAIBIK KYHenepaiH KalblNTacKaH PeXUMAEPiH ecenTey Heri3i peTiHie TOPanThIK KEpHEY
amici. AnreGpabik TeHIeyNep i eIy JiH CaH/bIK S1ICTEP] TYpaslhl KbiCKalla MaliMeTTep. Otneni
TIPOLECTEPAI eCenTey.Aeri IHePrud xKyHeci anemMeHTTepiHiH Moxensaepi. CHHXPOHIEI
MalMHanapasH Moaenbaepi. CHHXPOHIB MalllMHAIAP/IbIH KO3AbIPY KYHECiHiH MOJEbIEpi.
TypbunanbiH *kaHe alinany xHinirin perreyimrepai mogensaepi. JKykteme Mozensaepi.

MOJ],EJ].H 3JIEMEHTOB IHEProCHCTEMEI B pacieTax YCTAHOBMBIIMXCA PEKHMOB, Memn Y3JI0BHIX
Hanpnxceuuﬁ KdK OCHOBA paciyeTa YCTAHOBHBIIHXCA PEXUMOB JICKTPOIHEPIreTHYECKHX CHCTEM.
KpaTkue cBeieHHs 0 YHCIEHHBIX METOMIAX pelueHus anrebpandeckux ypasHenuit, Moaenu sne-
MEHTOB 3HEProCHCTEMBI B pacueTax NepPEXoaHbIX MPOLECCOB. Mogenu CHHXPOHHBIX MAalllHH. Mo-

Kywrrik TYpAEHAIprim
KOH/IBIPFBLIAD

Cunossie
npeofpa3opaTensHLIE
ycrpoiicrsa

Power converters
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BOCTH Aenu cucTeM BO3GYKACHHS CHHXPOHHBIX MallliH. MOJENH TYPGHHBI i PEryJISTOPOB YACTOTE Bpa-

Mathematical models of weHus. Mogenu Harpy3ku.

elements of electric pow- Models of elements of the power system in the calculations of steady-state regimes. The method of
er systems for stability nodal stresses as a basis for calculating the steady-state modes of electric power systems. Brief
calculations information on numerical methods for solving algebraic equations. Models of elements of the

power system in the calculations of transients. Models of synchronous machines. Models of
synchronous machines excitation systems. Models of turbine and speed controllers. Load models.
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