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Ne [ToHin ; Kpeanr IlpepexkBuznTTEp/
K / [MTonninaTaywl / Keickaina aHHoTaums/
Lk Kpenur 7 [TpepekBH3NTLI/
JIMCLIH- Ha3zeanue nMCUHMIMHBI / Kparkas anHoTaums /
IIHHBI o
/Cycle of Name of the course Credi Annotation Prerequisites
the course o -
1 cemectp /1 cemectp / Semester 1 o
Tawnnay doiibiniia komnodertrep / Komnouen ol no Buibopy / OptionalComponents
1 BIT TK TaxipubeHi xocnapnay xaHe 5 JKocnapnay 2KCcnepUMEHTTEPIHIH HEri3epiH OKY: CaHIbIK #aHe (u- MaremaTuka
51 KB CTaTHCTHKANBIK BHIEY 3ukanblK. Tokipubenik nepektepili MaTeMaTHKaIbIK )KOHE CTATHCTH- Maremaruka
BD EC [TnaHupoBaHHe 3KCNEPUMEHTA H Kanblk oniey. ToxipubeHin KaTeniri MeH kartesiri. Maths
cTaTHCTHYeCKas 00paboTka H3yueHne 0CHOB NJIaHUPOBAHNS IKCTIEPUMEHTOR: YHCJICHHBIX H
Experiment Planning and (uznueckux. Matemarnueckas U craTMcTHUeckas 0dpaboTka 1aHHbIX
Statistical Processing skenepumenTa. [lorpetHocTs W olnbKa IKCNepUMenTa.
Learning the basics of planning experiments: numerical and physical.
Mathematical and statistical processing of experimental data. The error
and error of the experiment.
2 | BITTK TTaTeHTTIK JKaHe FHIIBIMH 5 HHTepHeTTe )KoHe KiTanxaHaiap/ia naTeHTTep MeH aBTOPJIbIK KYKbIK
b1 KB 3epTTeyep cajachlHarsl 3epTTEYyep AepekTep bazacbinaa 131eCTipy Kyprisy.
BD EC [TaTeHTOBEIEHHE W OCHOBBI 3eprreyi xocnapiay KoHe Kyprizy. MarucTpiik ®aHe JOKTOPIIbIK
Hay4HbIX MCCJIe/1I0BaHHI JAMCCEPTALMSIAP/IbLIH KA3bLUTY bIH JKOCTIapJIay .
Patenting and scientific research ITpoBeieHue noucka B nHTepHeTe U OMOIHOTEUHBIX Da3ax JaHHBIX
NaTeHTOB M ABTOPCKHX MccaenoBanui. TlannpoBanue u nposeaeHue
Hay4HbIX Mccre0BaHuit. [InanupoBaHHe HAMMCAHUA MarucTepPCKUX U
JNOKTOPCKHX TMCCEPTALIH,
Conducting searches on the Internet and library databases of patents
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and copyright research. Planning and conducting research. Planning
the writing of mastet's and doctoral theses.
BIT TK OHepreTHKablK xobanapasl 5 JKoGanapap 6ackapy Herisaepi, xobanapusi 6ackapy omicTepi. Xo- | OHepkacinTik KacinopsiHAAPALI Hackapy skone
BJI KB a3ipney *xaHe Dackapy OaHbIH OH3HeC-KOCNAphIH a3ipiey. DHepreTHKA CAaCHIHAAFbI K06a- | IKOHOMHUKACH]
BD EC PaspaboTtka u ynpasieHue JlapIibl IaMbITY 3K9He Gackapy. }Kl,mynmmaﬂeammnml{aneKTpcraHuHﬂnapmHx(oﬁa.naynbm
MPOEKTaMH B 3HEPreTHKE OCHOBEI IPOEKT-MEHEIKMEHTA, METOIBI YIIPABJIEHHA TIPOEKTOM. TEXHUKAIbIK-2KOHOMHKaJIBIKHET131epi
Development and management Paspabotka Gusnec-nnana npoekra. Paspaborka u ynpasienue Texnuko-skoHOMUYECKHE OCHOBBI IPOEKTHPOBAHHS TEILTO-
of energy projects NPOEKTaMM B SHEPTETHKE. BBIX H aTOMHBIX 3JIEKTPOCTAHLIMIA
Basics of project management, project management methods. OKOHOMHKA 1 YNPaBIEHHE MPOMbILLIEHHLIMU PEANPHATH-
Development of a business plan for the project. Development and AMH
management of projects in the energy sector. Economics and management of industrial enterprises
Technical and economic basis for the design of thermal and
nuclear power plants
BIT TK HHxeHepiik MeHeHKMEHTTIH 5 ¥iibIMFa npouectik Tocin. Ukenepnik MeHe IDKMEHTTIH Herisri OHepkacinTik kacinopeiHaapabl 6ackapy xoHe
B/l KB Herizaepi ¥FBIMAPEI KaHe xodanapasl 6ackapy Teopuscsl. [LlemimMuepni IKOHOMHKACHI
BD EC OCHOBBI HHKEHEPHOIO kabbuinay. Keismetkepiepni tapry xone BIHTANIAHALIPY. }I{bmynbmmaﬂea‘romnmKaneKT‘pCTaHuumaphm){(o6anay,ahlu
MEHeIKMeHTa KeismeTkeprepai nampity. Y HbIMAACTLIDY KbI3MeTiH KYpbIIBIMIAY, TEeXHHKANIbIK-)KOHOMHKAJIbI KHETI3/1epi
Fundamentals of Engineering busnec-npouecrtepni xobanay xane Gackapy. ¥iibimMaars TexHuko-3K0HOMUYECKHE OCHOBBI MPOEKTHPOBAH U TEMIO-
Management esrepictep. backapyarbl Kap:KbUIBIK XKOCTapaay jKoHe Taiuay. BBIX M aTOMHbIX 3JIE€KTPOCTAHLIAI
JKoGanbIH Ke3eHuepi. DNeKTp 3HEpPreTHKACHIHIAFbI xobamap sl OKOHOMHKA M YNPaBIIEHHE MPOMBILLIEHHBIMH TP ANPUATH-
backapy epekiueniri. BarnapnamManbiK KAMTAMACKI3 eTyni Gackapy AMHU
Kypannapsi. Economics and management of industrial enterprises
ITpoueccHbiii MOAXOM K AeATENBHOCTH OpraHu3aiii. OCHOBHbIE Technical and economic basis for the design of thermal and
MOHATHA HHXEHEPHOTO MEHEKMEHTA H TEOPUH YTpaBIEHUs nuclear power plants
npoexktamu. [IpunusaTre pemenuii. [Ton6op nepconana 1 MOTHBaLMS.
VYrnpaenenve pasBuTHEM NepcoHana. CrpyKTypHpoBanue
OpraHu3aunOHHON NearenpHocTH. [TpoekTHpoBanyue Gu3Hec-
NPOLIECCOB U yNpaB/ieHne UMH. M3sMeHeHus B oprauusauum.
DHHAHCOBOE NIAHMPOBAHHE H AHATHM3 B YIPABICHYECKO
AeatenbHOCTH. CTajnu BoIMONHEHUs npoekTa. Cneuupuka
YNPaB/ICHHA NPOEKTAMH B 3MEKTPOIHEpreTHke. [IporpaMMHble
WHCTPYMEHTEI YNIPaBNeHHs MPOEKTAMH.
Process approach to the organization. Basic concepts of engineering
management and project management theory. Making decisions.
Staff recruitment and motivation. Managing staff development.
Structuring organizational activities. Designing and managing
business processes. Changes in the organization. Financial planning
and analysis in management. Stages of the project. The specifics of
project management in the power industry. Software project
management tools.
BbI1 TK Cyibl TazapTy npouecrepin, 5 ZKblTy 2NIeKTp CTAHUHSAIAPBLIHBIH, AFBIHIbI CyJlap MeH TYTiH Martemarika, TepMUANBIK KOHE aTOM/IbIK 3NEKTPCTAHLHSA~
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BJ] KB
BDEC

TYTiH Ta31aphbIH X9HE aFrbIHAbI
Cynapipl 31IEKTP CTAHIHANA-
PBIH SKCTIEPUMEHTTIK 3epTTEY
DKcneprMeHTalbHBIE
HCCIIEI0BAHUS MPOLIECCOB
OYHCTKH BOJIbI, IBIMOBBIX
ra30B U CTOYHBIX BOJ JJIEK-
TPOCTaAHUMH

Experimental studies of water
treatment processes, flue gases
and wastewater power plants

rasfapelHbIH KOMIOHEHTTEPiHiH CanackiH JKCIEPUMEHTTIK
3epTTey/iH Heri3ri MexaHusmaepi MeH Mojensaepin seprrey. [aznap
MCH CapKBIHIBI CYJTap/bl TA3apTy YIUIiH TEXHOJOTMHUSUIBIK,
CXeManap/blH MaTEMaTHKAIBIK XoHe HH3UKaNbIK yIrinepiHin
KYPBLIBIChI

Hi3yueHne OCHOBHBIX MEXaHH3MOB U MOJIENel NPOBENEHHUS IKCTe-
PHMEHTANIbHBIX HCCJIEN0BAHWI KA4ECTBA CTOYHBIX BOM
KOMIIOHEHTOB ABIMOBBIX a30B TEMUIOBBIX 3J1E€KTPOCTAHIIHII.
IocTpoenue MatemaTiyeckux u husMdeckux moseneii
TEXHOJIOTHYECKHX CXEM OYHCTKH ra30B H CTOYHBIX BOJIL.

The study of the basic mechanisms and models of experimental
studies of the quality of wastewater and flue gas components of
thermal power plants. Construction of mathematical and physical
models of technological schemes for the purification of gases and
wastewater

JIapbIHBIH JKYMBICBIHAAFb! KOpLIAFaH OpTaHbl KOpray, Cy il
eMIey liH pusuKa-XuMUAIBIK daicTepi, XKbiny anekTp cran-
LUANAPBIHBIH KOCANKEI XKa0abIKTaphl, JKbLTy s#aHe aToM
AMEKTPCTAHLMATIAPBIHBIH CY Ta3apTy KOHABIPFBLIAPBIH KO-
Ganay xoHe maiinanany, DHepreTuka xyifecineri
BMIEMEHTTED MeH XKYifenepi Moaenbey, aNropuTMey KaHe
OHTalNaHbIpY

Maremaruka, OxpaHa okpysKaioweii cpeas! npu JKCILTyaTa-
LMK TETJIOBBIX H aTOMHBIX 3JIEKTpOoCTaHIMi, Ou3nKo-
XHMHYECKHE METOIBI IOAIOTOBKH BOBI, BenomorarensHoe
000py 10BaHHe TETUIOBLIX 1EKTPOCTAHLMH, IMpoexrpora-
HUE M IKCILTyaTaluus BOAONOArOTOBHTENbHBIX YCTAHOBOK
TEMIOBBIX H aTOMHBIX 3J€KTpocTaHLuil, Monennposanue,
a/ITOPUTMM3ALMA H ONTUMU3ALIHMS YJIEMEHTOB H CHCTEM B
TEMIO3HEPreTHKE

Maths, Environmental protection in the operation of thermal
and nuclear power plants, Physico-chemical methods of wa-
ter treatment, Auxiliary equipment of thermal power plants,
Design and operation of water treatment plants of thermal
and nuclear power plants, Modeling, algorithmization and
optimization of elements and systems in power system

BIT TK
BJ1 KB
BD EC

XKpimy-macca xoHe
FHAPOAMHAMHUKATBIK,
MPOLECTEPAI IKCTIEPUMEHTTIK
3eprrey
DKcnepUMeHTaNbHbIE
HccleJ0BaHHUs
TEMIOMAacCOOOMEHHBIX U
rUAPOJHHAMHYECKHX
MPOLECCOB

Experimental studies of heat
and mass transfer and
hydrodynamic processes

DHEpPreTHKa CeKTOPBIHAAFbI XKbLTy XKoHE Macca TpaHC(epTi KaHe
MAPOIHHAMMKATIBIK MPOLECTEPi IKCIIEPUMEHTTIK 3epTTey IiH
HEri3ri MeXaHu3MIepi MEH MOJIENbIEpiH 3epaeney kaHe oJapasl
SHEpreTHKa CanackiHIa 3epTTeY XKaHe oJlap/bl 9p TYPJIi cananapia
KOJIaaHy.

Mzyuenne OCHOBHBIX MeXaHU3MOB M MOZE/ell NPOBeIEHHs JKCITe-
PHMEHTAILHBIX HCCJIEI0BaHUH TENI0MacCOOOMEHHBIX M MHAPOIMHA-
MUYECKHX TMPOLECCOB B IHEPreTHKE, H IEMOHCTPHUPOBATE UX MPH
UCCIIe0BaHHAX B C(HEPE IHEPreTHKH H HX NPUMEHEHHAX B pasnuy-
HBIX OTpacsx.

The study of the basic mechanisms and models of experimental stud-
ies of heat and mass transfer and hydrodynamic processes in the en-
ergy sector, and demonstrate them in research in the field of energy
and their applications in various industries.

Marematuka, TeXHHKANLIK TEPMOIMHAMHMKA, Koy sxoune
MaccalblK TackiManiay, CyiiblK oHe ra3 MexaHHMKachl,
DIEKTPOTEXHUKA, SNEKTPOHUKA, KbLITY TEXHHKACHIH enuley
#KoHe bakbiay, DHepreTHka )yHeciHIeri sneMeHTTep MeH
KYHENEpI MOZeNbeY, ArOPUTMIRY JKOHE OHTalnanasIpy
Marematrka, TexHHYECKas TepMOIMHAMHUKA,
TennomaccodMen, MexaHuKa KHUIAKOCTH U rasa,
DNEKTPOTEXHHKA, JEKTPOHMKA, TEIIOTEX HHUECKHE
M3MEPEHHA H KOHTPOJIb, MoeIMpOBaHHe, alropuTMH3aLHMs
H ONTHMH3aLHs 3IEMEHTOB U CHCTEM B TEILIOIHEPreTHKeE
Maths, Technical thermodynamics, Heat and mass transfer,
Fluid and gas mechanics

Electrical engineering, electronics, heat engineering
measurements and control, Modeling, algorithmization and
optimization of elements and systems in power system

2 cemecTp / 2 cemectp / Semester 2

KOO komnouenrti / BY3o0BckHii KOMNOHEHT / Universitycomponen

t

KIT
JKOOK
TIJ] BK

OuepracinTik
KaCinmopbIHAapMEH
3NEKTPCTAHIMANAPbIHBIH

OHepkacinTik KaciNOPbIHAAPABIH KbLTY HKIHE HKaHapMan by,
KalTalama SHepreTuKasbiK pecypcrapbl. OHepKacinTik KacinopbiH-
AApAbIH KalTanama SHepreTHKANbIK PecypeTapbii Naiinanany TexHo-

JKbLTy3HEPreTHKANBIK XKYHENep KoHe OHEPKACIM TIeH
TYPFBIH Yi-KOMMYHAJLIBIK APy AIIbLUTBIKTA SHEPTHAHEI
naiinanany, TepMHATBIK JKoHE aTOMBIK SJIEKTPCTAHLUANA-
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PD UK

KaiTanaMa SHepreTHKAJIBIK
pecypcTapbiH Nnainanany
Hcnonb3oBaHie BTOPHYHBIX
3HEPropecypcoB MPOMBILIJICH-
HBIX NPENTPUATHI U 3MeKTpo-
CTaHIMH

Use of secondary energy re-
sources of industrial enterpris-
es and power plants

JIOTHANIApEl MEH CXeManaphl.
Tennoswie u roproure BTopHYHBIE IHEPropecypehl MPOMBILLIEHHBIX
npeanpuaTuil. TexHOTOTHH U CXEMBI UCTIONB30BAHMS BTOPHYHBIX
JHEPreTHYECKUX PECYPCOB NPOMBIILIEHHBIX TIPEITPHATHIA.

Thermal and combustible secondary energy resources of industrial
enterprises. Technologies and schemes for the use of secondary ener-
gy resources of industrial enterprises.

PBIHBIH TEOPHANIBIK HeTi3epi, OuaipicTik KOCiMOpLIHAapMEH
TYPFBIHY Hi-KOMMYHANIBIK APy albLIBIKTAPABIH SHeprus
YHEM/CY 3OHe JHCPreTHKaIIBIK ay 1uTi, JHeprus yHemaey
7KOHE HBLTY XKIHE ATOM INEKTP CTAHLMANAPBIHBIH SHEPreTH-
KaJIbIK ayIHTi

TerosunepreTuueckue cuctemsl u IHEProUCIIONbL30OBAHHE B
MPOMBILIIEHHOCTH W oTpaciu JKKX, Teopetuueckue ocHo-
BbI TEILIOBBIX M aTOMHBIX 3JIEKTPOCTAHLMIH, DHeprochepe-
KEHHE M SHEProay 1T NPOMBILIEHHBIX IPEANPUATHI 1
obbekTor KX, DHeprochepexenue u 3HEproay T Tero-
BBIX H @TOMHBIX 3JIeKTPOCTAHLMHA

Thermal power systems and energy use in industry and
housing and public utilities, Theoretical foundations of
thermal and nuclear power plants, Energy saving and energy
audit of industrial enterprises and housing and public utili-
ties, Energy saving and energy audit of thermal and nuclear
power plants

OuuipicTik KangbIKTapb!
JKOHE KaJLABIKTApIbl Kajere
Japaty

VTUIM3auus npoMsliLIeHHbIX
OTXO0/I0B U OTXON0OB XH3Hee-
ATENBHOCTH

Utilization of industrial waste
and waste

Kanppikrapabiy sxikrenyi xone OJlapJibl camnalibl }IHE CAHABIK
Tajaay. OHepKacinTik KanjblkTap MeH afaM MeH KaHyaprapabiH
KaJIbIKTAPBIH 3010 TEXHOJIOrUANAPbI MEH CXeManaphl.
Knaccuguxaims oxon0B 1 ux kauecTBeHHbI U KOTHYECTREHHLI
aHanus. TeXHOJOTHH ¥ CXeMBbI YTHIIH3ALMH NPOMBILITIEHHBIX
OTXOIOB 1 OTXOJIOB XKH3HEEATENbHOCTH YeNOBEKA M KHBOTHBIX,
Waste classification and their qualitative and quantitative analysis.
Technologies and schemes for utilization of industrial wastes and
human and animal wastes.

XKblmysHepreTHKanbik XKYHEJIED JKOHe eHepKacin nex
TYPFBIH Yii-KOMMYHANABIK LAY ALUBLILIKTA JHEPrHS HbI
nainanany, TepMUAIIbIK XKaHe aTOMbIK 3NEKTPCTaHLMsANA-
PBIHBIH TEOPHABIK Herisnepi, MyHaii-ras, Metamtyprus
OHEPKACIDi HKIHE TYPFBIHY ii-KOMMYHANLABIK APy abITbIK
CanacklHNarhl xa0NbIKTAP/Ib Naiifanaty kesine Kopliara
OpTaHbl KOpFay, TepMUAILIK XKaHe ATOMABIK JMEKTPCTAHIIM-
ANAPBIHBIH JKYMBICHIHIAFb KOPIIAraH OpTaHbl KOpFay
TennosHepreTHyeckie CHCTEMBI B SHEProHCNONb30BAHME B
NPOMBILINCHHOCTH U oTpacnu JKKX, Teopetnueckue ocho-
BbI TEILIOBBIX H aTOMHBIX 3/1€KTPOCTanImii, OXpaHa okpy-
HaloILeH cpeaibl P IKCIITyaTalllu obopynosanus Hedre-
ra3oBoi, MeTaily pruveckoii otpacim u KX, Oxpana
OKpYKarOlleH Cpe/ibl MPH IKCIUTYaTALMH TEIIOBBIX W ATOM-
HBIX 3JIEKTPOCTaHLMIA

Thermal power systems and energy use in industry and
housing and public utilities, Theoretical foundations of
thermal and nuclear power plants, Environmental protection
in the operation of equipment in the oil and gas, metallurgi-
cal industry and housing and public utilities, Environmental
protection in the operation of thermal and nuclear power
plants

Tannay Golisinima KomMnoHerTTep / KoMnoHnenTs no BbIOOpY / OptionalComponents

8 | KI
KOOK
I1]1 BK
PD UK
9 | KIITK

f K30-na xanapTeuIaTein

5 l ONEKTP CTAHIMANAPHLI MEH OHEPKACin KaCiMOpbIHOAPBIHAAFE]

| ©nepkacinT erilacTypiieMec xKaHe HKaHAPTHUIATBIH SHeprus

® EHY 708-01-21 Katanor agcuummmmy mno obpaszoBarebHON nporpamme. Mananue BTOpOE




TJTKB

SHEpruA Ke3/epiH naiganany

KaHapTbUIaTbIH JHEprusa KEBD.CpiH Haﬁ)ﬂlﬁJ’lﬂH}’ TEXHOJIOTUAJIBIK

ke3aepi

PD EC Ipumenenue Bo3o6HOBASsIE- CXeManapsl. HeTpaauuuonHsie 1 BO306HOBIISEMBIE UCTOYHHKH IHEPTHH
MBIX HCTOYHHKOB SHEPTHH Ha TexHonOrMYeckme cXxeMbl UCNIONTB30BAHMS YCTAHOBOK B MPOMBILLTEHHOCTH
TEIJIOIHEPreTHIECKUX yCTa- BO300HOBJISIEMBIX HCTOYHMKOB SHEPriy Ha 3JIEKTPOCTAHIUAX H Unconventional and renewable energy sources in industry
HOBKax NPOMBILIIEHHBIX NMPEANPHATHAX.
The use of renewable energy Technological schemes of the use of renewable energy installations
sources in heat and power in power plants and industrial enterprises.
plants
10 | KIT TK JKaHapTelnarsid Kyar 5 JKaHapTeLIaThiH KyaT KOHABIPFbLIAPBIH xo6anay. JKanapTeinatein OuepkacinT erigacTypnieMec xoHe XKaHAPTBLIATEIH YHEPrHs
M1 KB KOHZIBIPFBIapbIH ko0anay, SHEPrus KO3JepiH OPHATY Ke3iH/le KypbUIbIC-MOHTAMKIAY Ke3aepi
PD EC OpHarTy >KoHe naifinanany KYMBICTAPBIHBIH Ti30eci MeH epexineniktepi. KasakcTanHbi HeTtpannumoHusie 1 Bo306HOBNsIEMbIE HCTOYHNKY IHEPTHUH
IIpoexTupoBanue, MOHTaK 1 KIMMATTBIK XKaF1aiblH/a %aHapThIIATbIH 9HEPTHS KO3AepiH B MPOMBILLIEHHOCTH
IKCIUTyaTallist yCTaHOBOK BO3- nainanaHy epexiieniKrepi. Unconventional and renewable energy sources in industry
0OHOBJIsIEMOI SHEprUM [TpoeKkTHpOBaHHE YCTAHOBOK BO30GHOBIAEMOl aHepruu. [lepeuenn
Design, installation and opera- H OCOOEHHOCTH CTPOMTENLHO-MOHTAXHBIX PaboT TIPH MOHTaXe
tion of renewable energy in- YCTaHOBOK BO300HOBIIAEMOH sHeprui. OcoGEHHOCTH IKCTITYaTALMH
stallations YCTaHOBOK BO30OHOB/IAEMOI 3HEPTHHI B MPHOIHO-KIMMATHYECKHX
ycnoeusx Kasaxcrana.
Designing renewable energy installations. The list and features of
construction and installation works during the installation of
renewable energy installations. Features of operation of renewable
energy in the climatic conditions of Kazakhstan.
3cemectp /3cemectp / Semester 3
Tannay Goiibinima KomnonerTrep / KoMnoHenTh no Bb1GOpy / OptionalComponents
11 | KITTK KoLty xoHe atom 5 JKbLity xoHe aTOM 271€KTp cTaHcanapbiHa apHajIFaH >kabIbIKThI TepMusBIK sxaHE aTOMABIK 3MIEeKTPCTAHUMSITAPBIHBIH Ka6-
I KB 3JICKTPCTAHLUMSNAPBIHBIH KoCnapyay »aHe icke Kocy. Herisri saHe Kocanksl a6 apIKThI AbIFbIH KOPPO3HANAY JKOHE CaKTay
PD EC KababIKTapbIH icke Kocy,

xaly MOHE TOTTAHYIbIH,
CaKTay IbIH, %IHeE Cy-
XMMHAJIBIK PEXUMIEPIiH
€peKenikrepi

Ilyck, ocTaHoB ¥ 0COBEHHOCTH
KOPPO3MH, KOHCEPBALIUK M
BOJAHOXHUMHYECKHX PEKUMOR
000py/10BaHUs TEMIOBHIX U
ATOMHBIX 3JIEKTPOCTAHLIUH
Start-up, shutdown and
features of corrosion,
conservation and water-
chemical modes of equipment
of thermal and nuclear power

CaKTayfa apHanFaH peXxUMAEP/li, TEXHOIOTHsIapIbI XKIHe
CXeManap/ibl TOKTaTy. JMEKTP CTAHLMAIAPBIHBIH ka6 AbIKTaph! MeH
KOpPO3usNaH KOpraHThIH KOPPO3HA NPOLIECTEPIHIH epekLIeTiKTepi.
Cy-XuMMATBIK pexuMaepain epeKuIeniKTepi.

[Inanuposanue u npoBenenue mycko-Hamag0 HBIX pabor
060py10BAHKS TEMIOBBIX M ATOMHBIX 3/IEKTPOCTAHLIMI. PesKHMbI
OCTaHOBA, TEXHOJIOTHH M CXEMbI KOHCEPBALMH OCHOBHOTO H
BCTIOMOTaTeNbHOro 000py 10BaHHsA. OCOBEHHOCTH KOPPO3HOHHBIX
MPOLIECCOB, MPOTEKAIOIMX B 000PY I0BAHMH JIEKTPOCTAHLIHH, U
3alHTa OT KOPpo3uu. OCOGEHHOCTH BOIHO-XHMHYECKUX PEXKHMOB.
Planning and commissioning of equipment for thermal and nuclear
power plants. Stop modes, technologies and schemes for the
preservation of the main and auxiliary equipment. Features of
corrosion processes occurring in the equipment of power plants, and
corrosion protection. Features of water-chemical regimes,

Kopposus 1 koHcepBaims 060py10BaHHS TEMMOBLIX 1
ATOMHBIX TEKTPOCTAHLIMIH

Corrosion and conservation of equipment of thermal and
nuclear power plants

TepMuUsbIK JkoHe ATOMIBIK JNEKTPCTAHUHSIIAPBIHBIN cy —
XUMHSJIBIK PeXUMIED]

BoaHO-XUMHYECKHE PEXUMBI TEMIOBBIX 1 ATOMHbIX
JEKTPOCTAHLHH

Water chemical regimes of thermal and nuclear power plants
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plants

12

KIT TK
11 KB
PD EC

OHepkacinTik
KoCiMOPLIHAAPIBIH KIHE
TYPFBIH Yii-KOMMYHAABIK
LIAPYALIBUIBIKTBIH JKBLITY-
3HEPreTHKANBIK ka0 bIKTapbIH
icke Kocy, xaly xaHe
TOTTaHy JIbIH, CAKTAY AbIH, aHE
CY-XHUMHAIBIK PEXUMIEPIiH
epexuenikrepi

[lyck, ocTaHOB M ocoBeHHOCTH
KOPPO3HH, KOHCEPBALIMH U
BOJHOXMMHYECKHX PEXKHUMOB
TEMIOIHEPTETHUECKOTO
obopynoBaHus
NPOMBILIIEHHEIX
npeanpuatuii n JKICX
Start-up, shutdown and fea-
tures of corrosion, conserva-
tion and water-chemical re-
gimes of heat and power
equipment of industrial enter-
prises and housing and public
utilities

HKblty-aHEpreTHKANBIK XKaGNBIKTBI JKOCNAp/Iay kaHE icke Kocy.
OHepkacinTik KaciNOpeIHAaP MEH KOMMYHAABIK
iapyalbUILIKTaPAbIH KbLTY KIHE KyaT jKababIFbIH kaby ixKoHe
TEXHOJIOTHSACHI JKOHE KOHCepBauyuanay pexumuepi. Jiry-
SHEPreTHKANBIK #a0AbIKTa Nakiaa GoNaThiH KOppo3us NpoLEeCTEpiHiH
EPEKIIENIKTEP] XIHE KOPPO3HALAH KOpFay. Cy-XuMHsIBIK
PeXUMAEPAIH epeKIIenikTepi.

[InanupoBanue U NPOBEIEHHE MyCKO-HANAA0UHBIX pabor
TETUIO3HEPreTHIECKOr0 06opyIoBaHusA. PexuMbl ocTaHoBa 1
TEXHOMOTH M KOHCEPBALMH TEIJIOIHEPIETHYECKOr0 06Oy A0BaHMs
NPOMBIILIEHHBIX NpeanpuATHid 1 JKKX. OcobennocTn KopposuoH-
HBIX MPOUECCOB, NPOTEKALIMX B TEIUIOIHEPIETHUECKOTO
000pyI0BaHHA, M 3aLIUTA OT KOPPO3HU. OCOBEHHOCTH BOIHO-
XHMHYECKHX PEKHMOB.

Planning and commissioning of heat and power equipment. Modes of
shutdown and technology and conservation of heat and power
equipment of industrial enterprises and utilities. Features of corrosion
processes occurring in the heat and power equipment, and corrosion
protection. Features of water-chemical regimes.

OHuipicTik Ka3aHIapMeH Xbiny XKeminepiHin KOPpPO3USACH
KoHE KOHCEPBALMACHI, OHIIPICTIK Kby KAa3aHALIKTAPBI
MEH KbUTY JKENiNepiHiH ¢y XUMHACH

Kopposns u koHcepBawms npoMBIICHHBIX KOTENbHBIX H
TeMUIOBbIX CeTeH, BogHO-XUMHUECKHE PexKUMBI TIPOMBILL-
JIEHHBIX OTOMUTENLHBIX KOTENbHBIX H TEIIIOBLIX ceTeli
Corrosion and conservation of industrial boilers and heat
networks, Water chemistry of industrial heating boilers and
heat networks

KIT TK
11 KB
PD EC

OHAIpPICTIK ChlHAKTAD, JKbLTY
KOHE ATOMIBIK
ANEKTPCTAHLHANAPBIHEIH
#aObIKTapbIH PETTEY JKaHe
aybiCnanbl pesxumMiepi
IIpombIlTeHHbIE HCTIBITAHMS,
HaNla/IKa ¥ IepeMEHHbIE
peskuMbl 000py 10BaHUA
TETUIOBbIX H aTOMHBIX
3NIEKTPOCTaHL UM

Industrial tests, adjustment and
variable modes of equipment
of thermal and nuclear power
plants

Kbty XKIHE aTOM 31EKTP CTAHUMANAPLIHBIH HETI3M KaHE KOCaJIKbl
#aOIBIKTAPLIH OHEPKACINITIK ChIHAY b1 JKOCHapay XoHe Kyprisy.
HKYMBIC pexuMIEpiH Ty3eTy, ChlHAK HATHIKeEpiHE Heri3aenren
PEKHUM KapTanapbiH xkacay. JKorapbl koHe TOMeH KyKTemenepie
KabablKkThl Matinanany. Xykreme OFapbLIaykl K3HE a3alobl Ke3iHie
KAGABIKTBIH KYMBIC PeXHMIEPiH peTTey.

[1naHKpoBaHHe U NPOBEIEHUe IPOMBILTEHHBIX HCTIBITAHH
OCHOBHOTO H BCIIOMOTATENBLHOI0 0060py10BaHHSA TEILIOBEIX M
ATOMHBIX JNIEKTPOCTaHUMH. Hananka pexumoB paGoThl, cocTaBneHMe
PEXHMHBIX KapT 110 pe3yJibTataM MCMbITaHHiH. DKCIUTyaTalms
000pyNOBAHHA NP OBBIIEHHBIX K IOHUKEHHBIX Harpyskax. Pery-
JIHPOBaHHE IKCIUTYaTAUMOHHBIX PEKHMOB paboThl 060pY IOBAHH
NpH H3MCHEHHUH Harpy3KH C NOBBIIIEHHEM U C MOHHKEHHEM.
Planning and conducting industrial tests of the main and auxiliary
equipment of thermal and nuclear power plants. Adjustment of oper-
ating modes, compilation of regime maps based on test results. Oper-
ation of equipment at high and low loads. Regulation of operating

KoLty kaHe aTOM 351eKTpCTaHCaNapbIHA APHATFAH 5Ka0-
AbIKTapIIbl sxk00anay xkoHe OpHaty, TepMUSIbIK XKaHe
aTOMJBIK 3NeKTPCTAHUMANAPBIHA ApHATFaH Ka0 IbIKThI
HKOHIEY HKAHE TEXHHKAIBIK KbI3MET KOPCETY
[TpoekTHpoBaHUe 1 MOHTaX 0GOPYIOBAHIA TEMIOBHIX 1
ATOMHBIX 3N€KTPOCTaHUHH, PeMOHT 1 sKcruTyaTauus oGopy-
AOBaHMS TEMNJIOBbIX ¥ ATOMHBIX 3IEKTPOCTAHLIHH

Design and installation of equipment for thermal and nuclear
power plants, Repair and maintenance of equipment for
thermal and nuclear power plants
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modes of the equipment when the load changes with increasing and
decreasing.

14

KIT TK
MJTKB
PD EC

OHnuipicTik KacinopbIHIApALIH
HOHE TYPFbIH Yii-
KOMMYHaJIJIBIK,

APy aubUTLIKTapABIH JKBLTY
SHEPreTHKANbIK a0 ALIKTaphlH
OHEepKacinTik celHay, peTtey
MRHE ayBICNaNbl PeXUMIED
IIpomellieHHbIE HCnbITAHYS,
Hajlaika U nepeMeHHbIe
PEKHUMBI TEMIOIHEPreTHYE-
CKOro 060pyI0BaHus Mmpo-
MBILUIEHHBIX [IPEANPHATHIH K
JKKX

Industrial tests, adjustment and
variable modes of the heat
power equipment of the indus-
trial enterprises and housing
and communal services

OHuipicTiK KaCiNOpbIHAAP MEH KOMMYHANIIBIK LUAPY AIUBLTLIKTAPIBIH
KBLITY-3HEPIeTUKANBIK 3KaOAbIKTapbIH OHAIPICTIK ChIHAY IBI
Kocrapnay joHe XyYprisy. JKyMbIc pexxUMIepiH Ty3eTy, ChiHak
HOTHIKENECPiHE HEri3AeNreH pexuM KapTanapbIH xkacay. X orapnl
KOHE TOMCH JKYKTEMEJIEPIIE KbLTY JKOHE KyaT KOHABIPFbLTAPbIH
narinanany. JKykreme skorapbinaybl KaHe a3ai0bl Ke3ije
HAOIBIKTBIH JKYMBIC PEXUMIEPiH PeTTEY.

[Inannposanue u npoeenenne NPOMBILLIEHHBIX HCMBITAHUI
TETNO3HEPTETHYECKOro 000py IOBAHHS MPOMBIILLIEHHBIX
npeanpuatui v JKKX. Hanajka pexxumos pa6oTbi, cocTasienue
PEKUMHBIX KapT No pe3yJibTaTaM UCNbITaHUN. DKCIUTyaTaLus
TEMIOIHEPrETHYECKOrO 000PYI0BAHHS NPH MOBBILIEHHBIX U
TMOHWKCHHBIX Harpy3kax. PerynupoBanne SKCIIyaTaluHOHHBIX pe-
KHMOB paboThl 000PyIOBAHUSA IPH U3MEHEHUM Harpy3Kk# ¢ NoBbllIe-
HHEM H C NMOHHIKEHHEM.

Planning and conducting industrial tests of heat and power equipment
of industrial enterprises and utilities. Adjustment of operating modes,
compilation of regime maps based on test results. Operation of heat
and power equipment at high and low loads. Regulation of operating
modes of the equipment when the load changes with increasing and
decreasing.

OHLIPICTIK KbUTY Ka3aHABIKTAPbI MEH HKbLTY Keninepine
apHaiFaH xababIkTapasl xobanay *xaHe opHarty, OHzipicTik
#BUTY Ka3aHBIKTAPbl MEH JKBUTY KeJliiepiHe apHanFan
KaOIBIKTBI KOHIEY KaHE TeX HUKANBIK KbI3MeT Kepcery
[IpoextupoBanue 1 MOHTaXkK 06OPYIOBAHNS IPOMBIIIITEH-
HBIX OTOMHTENLHBIX KOTEILHBIX H TEIOBLIX ceTell, PeMOHT
H 3KCIUTyaTauus 000pyA0BAHHA MPOMBILITEHHBIX OTOMH-
TeJIbHBIX KOTENBHBIX M TEIUIOBBIX ceTeli

Design and installation of equipment for industrial heating
boilers and heat networks, Repair and maintenance of
equipment for industrial heating boilers and heating net-
works

15

KIT TK
[T KB
PD EC

TepMuUsIIBIK sKaHE aTOMABIK
NEKTPCTAHLUUSAIAPBIHbIH,
ceHimMainiri Men kayincisuiri
HanexHocts n GezonacHocTs
TEIMOBBIX H aTOMHBIX 3J1EK-
TPOCTaHLMA

Reliability and safety of ther-
mal and nuclear power plants

JKblity KOHE aTOM HJIEKTp CTAHUMATAPBIHBIN HKYMBICHIHBIH
CEHIMALNIN MeH Kayirncisairin apTThipy sxeHiaeri Lapanap.
MeponpusTis NOBBILIEHNA HAIEKHOCTH H 6e30MACHOCTH IKCILTYa-
TALMH TEMIOBBIX H ATOMHBIX 3EKTPOCTAHLIMIA.

Measures to improve the reliability and safety of operation of thermal
and nuclear power plants.

HKbiny jKoHe aTOM 3NeKTpCTaHCaNaphiHa ApHATFAH %a0-
HBIKTap /bl Jx00alTay HoHe opHaTy, TepMHIBIK KoHe
aTOMABIK 3MEKTPCTAHLUMANAPLIHA aPHANFAH KaGAbIKTh]
KOHIIEY JKOHE TeXHUKAIIBIK KbI3MET KOpCeTy
IIpoexTupoBanye H MOHTa) 060PYI0BAHUS TEMIOBBIX
ATOMHBIX 3CKTPOCTAHUMH, PeMOHT 1 sxcrutyarauus o6opy-
AOBAHKA TEMNOBLIX H ATOMHBIX 3JIEKTPOCTAH LM

Design and installation of equipment for thermal and nuclear
power plants, Repair and maintenance of equipment for
thermal and nuclear power plants

16

KIT TK
[T KB
PD EC

OunipicTikkacinopsiHaapmen
KOMMYHAJIIIBIK KbI3METTEP
YLUIH 3leKTpMeH skabbIKTay
XKyi#ieaepiniy ceHiMainiri Men
Kayincizmiri

Hanexnocts 1 GezonacHocTh
CHCTEM JHEProcHa0KeHHs

OHLipicTiK KaCiNOPBIHAAP MEH KOMMYHAIIBIK LIapyalbUbIKTap bl H
AKBLITY-3HEPreTUKAIBIK abablKTapALlH CeHIMAINIr MeH
Kayincisairii apTTeipy seHingeri Lapanap.

MeponpHATHS NOBBIILEHUS HANEKHOCTH U 6E30MACHOCTH IKCILTya-
TallHH TEIUIODHEPreTHYECKOTo 000pY NOBAHUS NPOMBILLITEHHBIX
npeanpusTiii u XKX.

Measures to improve the reliability and safety of operation of heat

OHIIpICTIK KBUTY Ka3aHIbIKTAPbI MEH KBLTY XKenifiepine
apHaifaH xabIbIKTap bl koGanay xKaHe opHaTy, OHnnuipicTik
KBLTY Ka3aHIBIKTaphl MEH XKbLTY JKeNlifiepiHe apHanraH
KAONBIKThI KOHIEY KIHE TeX HUKANBIK KbI3MET KepCceTy
IpoexTHpoBaHHE U MOHTAX 000pYIOBAHNA MIPOMBIILIIEH-
HBIX OTOMUTENbHLIX KOTENLHBIX H TENJNOBLIX ceTel, PeMoHT
H 3KCITyaTalHs 060py10BAHMSA MPOMBIIUTEHHbBIX OTOMH-
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CHCTEM 3HEProcHabKeHHs
NPOMBILLIEHHbIX NpeanpHs-
THH 1 KKX

Reliability and safety of power
supply systems for industrial
enterprises and utilities

Measures to improve the reliability and safety of operation of heat
and power equipment of industrial enterprises and utilities.

HBIX OTOIMHUTENbHBIX KOTEJIBLHBIX H TEMIOBLIX CeTeil, Pe-
MOHT H 3KCIUTyaTalus 06opyI0BaHHs NPOMBILITEHHBIX
OTONHTEJBHBIX KOTENBHBIX W TEILIOBBIX CETEH

Design and installation of equipment for industrial heating
boilers and heat networks, Repair and maintenance of
equipment for industrial heating boilers and heating net-
works

17 KIT TK KoLty 3KoHE aTOM 3MEKTp TepMHANBIK XKIHE ATOMIIBIK HIEKTP CTAHIHANAPBIHbIH 3HEeprus JKblty xaHe aTOM 3neKTpCTaHCANapbiHA ApHANFaH HkKao-
I KB CTaHUHSIAPBIHBIH SHEPrHs THIMIINIriH apTTBIPY AbIH TEXHONOTHSIBIK CXeMmanapbl MeH dlicTepi. | AbIKTap/b kobanay xoHe OpHaTYy, TepMHANBIK XKaHe
PD EC THIMZINIriH apTTeIpy TexHonornueckHe cxemMbl U METO/bI MOBBILIEHHUS aTOMJBIK JNEKTPCTaHLMATAPEIHA APHAJIFAH a0 AbIKTEI
IToBbimenne 3HEProdQPeKTHBHOCTH TETUIOBBIX M ATOMHBIX 3/IEKTPOCTAHLHA. KOHJIEY HOHE TEXHUKAIBIK KbI3MET KOPCETy
3HeprodGGeKTHBHOCTH Technological schemes and methods for improving the energy IIpoexTupoBaHue 1 MOHTaX 060pYI0BaHHUS TEIUIOBBIX H
TEIUIOBBIX H aTOMHBIX efficiency of thermal and nuclear power plants. 4TOMHBIX 3JIEKTPOCTaHLMi, PeMOHT H skcntyaTaums 060-
3NEKTPOCTAHIIHIA PYAOBAHHSA TEMJIOBBIX M aTOMHBIX SNIEKTPOCTAHIIH
Improving the energy Design and installation of equipment for thermal and nu-
efficiency of thermal and clear power plants, Repair and maintenance of equipment
nuclear power plants for thermal and nuclear power plants
18 KII TK OHepkacin OHepKacinTik KaCinopbIHAAPABIH X3HE TYPFbIH YH-KOMMYHaJIJIbIK, OHIIpiCTiK KBLTY Ka3aHABIKTAPEI MEH KBLTY xKeJlinepine
I KB KaCIMOPLIHAAPBIHEIH KoHE IapyaulblIBIKTAP/ABIH SHEPTHA THIMAITITIH apTTEIPY ABIH apHanFaH abIbIKTap bl k00anay xKaHe opHary,
PD EC KOMMYHaIILIK KbI3METTEepIiH TEXHONOTHSAIBIK CXEMaNIapLl MEH dIicTepi. OHAIpICTIK KBUTY Ka3aHIBIKTAPbI MEH XKBLTY Kennepine

3HEPTHA THIMALNITIH apTTRIpY
IMoBbImeHHE

TexHonornyeckme cXeMbl U METOMIbI MTOBBIIEHUSA
9HEpro3((PeKTHBHOCTH NPOMBILLIEHHBIX npeanpuaThid u XXKX.

apHaiFaH Xab/bIKThl JKOH/IEY KOHE TeXHHKANBIK KbI3MET
KepceTy

9HeproagdekTHBHOCTH Technological schemes and methods for improving the energy IIpoekTipoBanue u MOHTaX 0GOPY HOBAHHA MPOMBILLITEH-
TIPOMBIIIEHHBIX efficiency of industrial enterprises and housing and public utilities. HBIX OTOTIMTEJILHBIX KOTENBHBIX M TEILIOBBIX ceTeii, Pe-
npeanpuATHii 1 XKX MOHT H 3KCILLyaTanus obopy 10BaHHA NPOMBIIIIEHHEIX

Improving the energy
efficiency of industrial
enterprises and utilities

OTONHTEJLHBIX KOTENbHBIX U TEILIOBBIX ceTeil

Design and installation of equipment for industrial heating
boilers and heat networks, Repair and maintenance of
equipment for industrial heating boilers and heating net-
works
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