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the Name of the course
course
1 cemectp /1 cemectp / Semester 1
KOO xomnounenti / BY3oBckuii komnonent / Universitycomponent
1 | BII Xumust 5 3amaHayn FBUIBIM TYPFBICHIHAH XUMUSUIBIK JKYHeNnep/i *oHe XMMUSHBIH ipredi MexkTen XUMHSICHI KypChI
JKOOK Xumus 3aH/IapbIH 3ePTTEY, CY XMMHUSICHIH/A OUIIM KaJbIITACTBIPY, Ta3apTy Kypc mkonsHOM XuMuu
BJ1 BK Chemistry TEXHONOTHSICHIH 3epTTey jxoHe JKOC Men ADC OHTANIIBI CY XUMHSCHIH School Chemistry Course
BD UC KaMTaMachl3 €Ty YIIiH CaJIKbIHAATKBIII IIeH OTHIH AaiBIHAAY.

XUMHSUTBIK TEPMOZAMHAMUKA, XUMUSUIBIK PEaKIMsIIap/IblH SHEPreTHKACHI,
XUMUSIIBIK JKOHE (ha3ajibIK Tene-TeHIIK, XUMHUSJIBIK KHHETHKA, PEaKLusl
KBUITAMJIBIFBI )KOHE OHBI PETTEY 9IICTEPi, KaTAIN3aTOPJIAp KOHE
KaTaIMTUKAIBIK XYHenep, peakuusuiap peakusIapbl, SIEKTPOXUMHUISITBIK
MPOIIeCTeP, METAIIT KOPPO3MSICHIHBIH TEOPHSICHI, KypAeli Kyienep MeH
KOCBUIBICTAp, TY3IapIbIH TY31aphl )KOHE TY3AapIbIH epirillTiri
K03(PUIMEHTTEP], HOH anMacy, KaTHOHJIap MEH aHHOH/1ap, NOHAAP/IbIH
OeJICeHITIK CEepHSCHI, CENEKTHBTI, a7IcCOPOLIUs XKIHE CIHIpY.

N3ydyenne XUMHYECKHUX CHCTEM U (pyHaMEHTAIbHBIX 32aKOHOB XUMHH C TIO3H-
I COBPEMEHHOH HayKH, ()OPMHUPOBAHUH 3HAHUI 110 XMMHHN BOJBI, H3YUICHUE
TEXHOJIOTUH OYMCTKH U MOJI'OTOBKH TEIUIOHOCUTENS M TOILTHBA JIJIs obecrieue-
HUSI ONITUMAJIbHOTO BOAHO-XUMHUYECKOTo pexxuma Ha TOC u ADC.
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XuMuueckas TCPMOJMHAMMKA, SHEPIreTUKa XUMHUYCCKUX peaKuHﬁ, XUMHYECCKOEC
u (1)8.30BOC PaBHOBECHE, XUMHNYIECCKAaA KUHETHKA, CKOPOCTh PEAKIINU U METOIBI €€
perynmpoBaHus, KaTaJIU3aTOPbl 1 KATAIUTHICCKUE CUCTEMBI, OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE PEAKIIUH, DJIEKTPOXUMUYECKHUE MPOLIECCHI, TEOPUS KOPPO-
311 MCTAJIJIOB, KOMIIJICKCHBIC CUCTEMBI U COCIMHCHHA, COJIN U KOB(b(I)I/ILII/ICHTLI
PacTBOPUMOCTH COJIeil, HOHHBIA 0OMEH, KaTHOHBI 1 aHUOHBI, PAIBI aKTHBHOCTH
HMOHOB, CEIIEKTUBHOCTB, afcopOIust 1 abcopOmus.

The study of chemical systems and the fundamental laws of chemistry from the
standpoint of modern science, the formation of knowledge in water chemistry,
the study of cleaning technology and the preparation of coolant and fuel to en-
sure optimal water-chemical regime at thermal power plants and nuclear power
plants.

Chemical thermodynamics, energetics of chemical reactions, chemical and
phase equilibrium, chemical Kkinetics, reaction speed and methods of its regula-
tion, catalysts and catalytic systems, redox reactions, electrochemical processes,
theory of metal corrosion, complex systems and compounds, salts and solubility
coefficients of salts, ion exchange, cations and anions, ion activity series, selec-
tivity, adsorption and absorption.

2 cemectp / 2 cemecTp / Semester 2

KOO xomnonenti / BY3oBckuii kommonent / Universitycomponent

YKOOK
BJl BK
BD UC

Maremaruka
Maremaruka
Maths

Bepinren Kkypc MaTeMaTHKaNBIK aliapaTTapIbsl MCHI€pY YIIiH JKOHE
KOJIJaHOAaJIbl eCeNTep/Ii 1INy YImiH Kepek. Kypc keneci MaTeMaTHKAIbIK
TapayJapJaH TYPaJbl: ChI3bIKTHIK alre0pa, aHATUTUKAIIBIK T€OMETPUS,
(dyHKIMS, QYHKUMSHBIH IeT, AuppepeHraIIbIK )KOHEe HHTETPaIIbIK
ecenTeysep, MaTeMaTUKAIBIK Tanaay, nuddepeHnnanibik TeHIeynep, Karapiap
TEOPHUSCHI,CAaHJIBIK MOJAECIBCY SiCTepi, MAaTEeMaTHKAIIBIK CTATUCTHKA )KOHE
BIKTUMAJIJIBIK TCOPHUACHI.

I[aHHbIﬁ KypcC npe€aHa3sHauCH AJid OBJIAACHU A

MAaTeMaTH4ICCKOro alrapara u ,IlaJ'ILHGﬁIHGFO €ro MpuMEHCHUA I pCIICHUA
MPUKJIAJAHbIX 3a/1a4. Kpr OXBATBIBACT CJICAYIOIHNC pa3/C/ibl MATECMATUKU:
TUHeHHas anrebpa, aHaTUTHIeCKast TeOMETPHs, QYHKIHH, TIpenent (yHKIINH,
muddepeHraIbHOe U HHTETpaIbHOE HCYUCTIeHHE, TP GepeHINaTbHOE H
HUHTCTrpaJIbHOC UCHUCIICHUC q)YHKI_lI/Iﬁ 0,HH0171 1 MHOT'UX NEPEMCHHBIX,
KPUBOJHMHEHHBIC U TOBEPXHOCTHBIE HHTETpaibl, ¢ hepeHInaIHbIe
YpaBHCHUA, YUCJIIOBBIC U (byHKL[I/IOHaJ'[BHBIe PAABLYUCICHHOC MOJCIINPOBAHUE,
TCOPUA BGpOHTHOCTCﬁ U MaTeMaTH4YCCKas CTaTUCTHUKA.

This course is designed to master

mathematical apparatus and its further application for solving applied problems.
The course covers the following sections of mathematics: linear algebra,
analytic geometry, functions, the limit of a function, differential and integral
calculus, differential and integral calculus of functions of one and many

Mekren MaTteMaThKa KYpPChI
Kypc mkonpHON MaTeMaTUuKH
School Mathematics Course
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variables, curvilinear and surface integrals, differential equations, numerical and
functional series,numerical modeling, probability theory and mathematical
statistics.

KOOK
BJI BK
BD UC

duznka
duznka
Physics

MCX&HI/IKa, KMHEMAaTHUKa, MOJICKYJIAJIBIK JKOHE CTaTUCTUKAJIBIK cbmm(a JK3HC
TEPMOAMHAMMKA, DJICKTP JKOHE MarH€TU3M, ONITHKA, KBAHTTBIK (1)1/131/11(21, JKbLTY
COyJIeTIeHy, IAPOIBIK (PM3UKAaHBIH HeTi3epi.

MCX&HI/IKa, KMHEMAaTHUKa, MOJICKYJISIpHAA U CTATUCTUYICCKAL cbmm(a u
TEPMOANHAMHUKA, DJICKTPUICCTBO U MAarH€TU3M, OIITUKA, KBAHTOBAs qmam(a,
TCIJIOBOC U3JTYYCHUEC, OCHOBBI smepHoﬁ (I)I/I3I/IKI/I.

Mechanics, kinematics, molecular and statistical physics and thermodynamics,
electricity and magnetism, optics, quantum physics, thermal radiation, funda-
mentals of nuclear physics.

MexkTten pU3NKaCHI KypCHI
Kypc mkonsHOM (pu3nkn
School Physics Course

3cemectp /3cemectp / Semester 3

KOO xomnounenti / BY3oBckuii komnonent / Universitycomponent

YKOOK
BJl BK
BD UC

TexHUKaNBIK
TepMOILI/IHaMI/IKa
Texauueckas
TEPMOJNHAMHKa
Technical
thermodynamics

TepMomuHaAMUKaHBIH OipiHIII JKOHE eKiHII 3aHbI. V1ean skoHe HAKThI Ta3/bIH
TEPMOJAMHAMMKACKL: KaCUETTepl MeH mporectepi. CUMATTHIK QYHKIUIIAP MEH
muddepeHnnan. TepMOAMHAMUKANIBIK TeHIEYep. TepMoarMHaMUKaHbIH YIIIHII
3aHBbI. CTaLII/IOHapJ'ILIK MacCCaJibIK arbIHHBIH TEPMOJNHAMUKACHI. I'a3 xone 6y-
ra3 KOCMalapbIHBIH TePMOANHAMHUKACH. XIUMISIIBIK PeaKIHsIIBIK KyHeIepaiH
TCPMOJANHAMUKACHI, XUMUAJIBIK TCPMOANHAMHWKAaHbIH Heri3z[epi. By JKOHC ras
MUKIIIEPiHIH TEPMOAMHAMUKACHL. Apajac MUKIaap, Oy TypOUHAIBIK JIEKTP
CTaHLMUIAPBIHBIH LUKIAAaphI kaHe ADC HUKIgapbl

[TepBoe 1 BTOpOo€ Hayaio TepMOAUHAMUKU. TepMOAMHAMUKA UJI€aJIbHOTO U
peasybHOrO ra3a: CBOWCTBa M MPOLECChl. XapaKTepUcTUUECKHe QYHKIMU U AU.
YpaBHEHHUs TEPMOJUHAMUKY. TpeTuil 3aKk0H TEpMOJUHAMUKY. TepMoguHaAMKKa
CTallMUOHAPHOI'0 MMOTOKAa MacCChI. TepMOJj[I/IHaMI/IKa Ta30BbIX U MApOTra30BbIX
cMmecell. TepmouHaMyKa XUMUYECKU PEAarMpPYIOIIUX CUCTEM, OCHOBBI
XHUMHUYECKOH TEPMOJUHAMUKU. TepMOJII/IHaMI/IKa IMapoOBbIX U I'a30BbIX IIUKJIOB.
KOM6I/IHI/Ip0BaHHHe IUKIJIbI, ITMKJIBI HapOTyp6I/IHHLIX JJICKTPOCT aHI_[I/Iﬁ 1 IUKJIbI
ATOMHBIX 3HeKT‘pOCTaHHHI>'I.

The first and second law of thermodynamics. Thermodynamics of an ideal and
real gas: properties and processes. Characteristic functions and differential.
thermodynamic equations. The third law of thermodynamics. Thermodynamics
of stationary mass flow. Thermodynamics of gas and vapor-gas mixtures.
Thermodynamics of chemically reacting systems, fundamentals of chemical
thermodynamics. Thermodynamics of steam and gas cycles. Combined cycles,
cycles of steam turbine power plants and cycles of nuclear power plants

duzuka, Xumus
duzuka, Xumus
Physics, chemistry

5 | BII

KOOK
BJ] BK
BD UC

Kbu1y 5x9HE MaccalbIK
TacbIMajaay
TennomaccoOMeH
Heat and mass transfer

XKpuTy OTKI3TIIITIKTIH Heri3ri epexenepi. TypaKThl peKuM/Ie KBITY
OTKI3TIMTIK. ¥KCACTHIK TEOPHUSACHIHBIH HETi3/Iepi )KOHE MOJIENbBIIEY.
KonsektusTi b1ty Oepy. Teric 6eTiHeH OOMIBIK Kyy Ke3iH]Ie )KbUTYy Oepy.
KyOsIpiap bl skoHE TYTiK OainaManapblH MOKOYpen OYHipJIiK )Kyy Ke3iHze

dusznka, Xumus
dusznka, Xumus
Physics, chemistry
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xbuty 0epy. KyObIpiapsia cyHbIKTBIKTEI MO)KOYpIIET aFbBIHMEH TachIMalliay
Ke3iHge KbiTy Oepy. CYHBIKTHIKTHIH €pKiH aFbIHBIMEH XKbUTy Oepy. Ta3a OyasiH
KOH/ICHCANIMACHI Ke3iHze Kbuty Oepy. bip KOMITOHEHTTi CYHBIKTHIKTH KalHATY
Ke3iHge KeiTy Oepy. Pamnanus OoiipHIIA XBLTY OEpy.

OCHOBHBIE TIOJIOKEHUS TEIUIOIPOBOIHOCTH. TeIUIONPOBOAHOCTD IPH
CTalMOHAPHOM pekuMe. OCHOBBI TEOPHH MOJO0MS X MOICITHUPOBAHUS.
KonBexTuBHEIH TemmooOMeH. TemmooTnaqa Ipu BEIHYKISHHOM IPOIOIFHOM
OMBIBaHUHM TIOCKOH MOBEPXHOCTH. TeHJ‘IOOTI{a‘Ia IIPpU BBIHYXXJICHHOM
MONEpEeYHOM OMBIBaHHH TPYO U my4ykoB TpyO. TemnooTnaua npyu BIHYKICHHOM
TCUYCHUU ) KUAKOCTHU B pr6ax. TeHJ‘IOOTI[a‘{a npu CBO60L[HOM JBHXKCHHUN
JKHUIOKOCTH. TemoooMen IIpYU KOHJACHCAIIUX YHUCTOI'O Mmapa. Tennoobmen Inpu
KUTICHUH OJJHOKOMITOHCHTHBIX JKUIKOCTEeH. Terio00MeH H3TyuCHHEM.

The main provisions of thermal conductivity. Thermal conductivity in stationary
mode. Fundamentals of the theory of similarity and modeling. Convective heat
transfer. Heat transfer in case of forced longitudinal washing of a flat surface.
Heat transfer in case of forced lateral washing of pipes and tube bundles. Heat
transfer in case of forced flow of fluid in the pipes. Heat transfer with the free
flow of fluid. Heat transfer during the condensation of pure steam. Heat transfer
during the boiling of one-component liquids. Heat transfer by radiation.

6 | BII CyHBIK JKoHE ra3 CyiipIKTap MEH ra3IapIslH Herisri pu3ukanslk Kacuerrepi. KunemaTtuka ®uznka, Xumus
JKOOK MEXaHUKaChI Heri3aepi. JKanmsl 3aHap KoHe CTaTUKANIBIK TeHeyep. bIKkTuman cyHbIKThIK Ousnka, Xumus
BJ1 BK MexaHuKa KUAKOCTH H JKOHE Ta3 aFbIHBl. Moenbaey. KyObipiapaars! CYHBIKTHIK, KO3FAIbICHL. Physics, chemistry
BD UC rasa Juddysust xoHe KitanaHaapaarbl CYHbIKTBIK arbIiHbL. KyObIpiaap s
Fluid and gas TUApaBIUKaiIbIK ecentey. CYWBIKTBIK MEH ra3iapasiH ki ha3aibIK aFbIHbL.
mechanics ["a3/1bIH TMHAMHUKACHI.
OcHOBHBIE (pU3NYIECKNE CBOWCTBA )KUAKOCTEH 1 ra30B. OCHOBBI KHHEMATHKH.
OO1mue 3aKOHbI U ypaBHEHUs cTaTUKH. [loTeHIMaNbHbIe TeUeHHS )KUAKOCTH 1
ra3a. MonenpoBanue. [{BrmKeHHe KUIKOCTH B TpyOax. JIBIKeHNE KUIKOCTH B
muddysopax u knanaHax. ['mapasnudecknii pacyer TpyOOIpPOBOJIOB.
JIByx(ha3Hble MOTOKHM KUAKOCTH U ra3oB. ['a3oBast JMHAMHUKA.
Basic physical properties of liquids and gases. Basics of kinematics. General
laws and static equations. Potential liquid and gas flows. Modeling. The move-
ment of fluid in the pipes. Fluid flow in diffusers and valves. Hydraulic calcula-
tion of pipelines. Two-phase flows of liquid and gases. Gas dynamics.
7 | BII OIeKTPOTEXHHUKA, TypaxTsl TOK Ti30eKTepi; alHBIMAIIBI TOK KEJIUTIK JIEeKTp Ti30eKTepi; yII ®usnka, Xumus
JKOOK 3JIEKTPOHUKA, KBLTY (hazasbIK Ti30EKTEp; KENUTIK AIEKTP Ti30EKTEepiHAET] OTHEN Ke3eHaep; dusuka, XuMus
B BK TEXHHUKACBIH OJIIeY MarHuTTiK Tizoekrep; Topu typienaipy; DC mauriHanap; acHHXPOH b Physics, chemistry
BD UC JKoHe OaKpuIay MallHaJIap; CHHXPOH/IBI MaIlIMHAIAP; )KapThIIai OTKI3Till KYPBUIFbLIAP -

ONEeKTPOTEXHUKA,
JNIEKTPOHUKA,
TEIUIOTEXHUYECKHUE

JUOATAp, 3€HEP AUOATAPBI, PE3UCTOPIIAp, TPAH3UCTOPIAAP, TUPUCTOPIIAP;
MHTETPAJJIBI CXeMaap; KYIIeHTKII caTbuIaphl; )KeAe KYIEeHTKIITep; KyaTThl
KYIIEHWTKIIITEpP; 3IEKTPOHIBIK FrapMOHHUKAIBIK OCHMILIATOPIIAp; MMITYJIBCTIK
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HU3MEPCHUA U KOHTPOJIb
Electrical engineering,
electronics, heat
engineering
measurements and
control

KYpbUIFbUIAp, CaHAap, KOATAY JKOHEC apI/I(i)MeTI/IKaJ'ILIK aKnapaT;
MHKPOIPOIIECCOPIIBIK TEXHOJIOTUSIHBIH HET13/1epi, AIEKTPOH/IBI KYPBUIFBUIAP IBIH
Kyat Ke3zepi.

By noH cTymeHTTepre TEOpHS MEH OISy dAiCTepi, TICIInepi xKoHe Oaranay
JIONIITi MEH CEeHIMIIUTITIH eJIIIey aclanTapbl MeH JKyHenep/i, MEeMIIEKETTIK
JKYHeci craHmapTTay oficTepi, carnachklH Oaraiay KaKeTTi OLTiM aimy MyMKiHIIK
Oepemi.

SHGKTpI/I‘IeCKI/Ie OCIKU IMOCTOSAHHOTI'O TOKA, JIMHEHHBIE QJICKTPHUUICCKUEC LCIIU T1C-
PEMCHHOT'O TOKaA; Tpexq)amme [nenu; NepexoaHbIC MPOLCCCHI B JIMHEHHBIX JIEK-
TPUYCCKUX LCTIAX; MATrHUTHBIC 1ICIIH; Tpchq)opMa TOPBI; MAIIMHBI TIOCTOAHHO-
T'0 TOKa; aCHHXPOHHBIC MalllMHbI; CUHXPOHHBIC MAIIWHBI; MMOJTYIIPOBOAHUKOBLIC
npuOOpPHI - ANOJBI, CTAOUIMTPOHBL, PE3UCTOPBI, TPAH3UCTOPBL, TUPUCTOPHI; HH-
TCrpajIbHBIC MUKPOCXEMBI; YCUJIMTCIIbHBIC KaCKaabl; ONCPAallUOHHBIC YCUIIUTC-
JIM; YCUJIUTCIN MOIIHOCTH; 3JICKTPOHHBIC I'€HCPATOPBI FTAPMOHUYCCKUX Koyeba-
HUI; IMIYJIbCHBIC YCTPOICTBA; YHCIIa, KOOUPOBAHNE U apu(pMeTHIecKas HH-
Q)OpMaI_II/Iﬂ; OCHOBBI MI/IKpOHpOL{CCCOpHOﬁ TCXHHUKH, HCTOYHUKH ITUTAHUA DJICK-
TPOHHBIX YCTPOMCTB.

I[aHHaSI AUCHHUIUIMHA TO3BOJIACT IMMOJYYUTh CTYACHTAM HeO6XO,Z[I/IMLIe 3HaHUA
10 TCOpHH U METOAaM PISMGpCHPIﬁ, criocobam OLICHKH TOYHOCTH M HAJACKHOCTHU
HU3MEPUTENIBHBIX TPUOOPOB U CUCTEM, O FOCYJapCTBEHHOM cCUCTeMe CTaHAapTH-
3alu, 0 METOJaxX OLICHKU Kau€CTBa IMPOAYKIIUH.

DC electrical circuits; linear electric circuits of alternating current; three phase
circuits; transients in linear electrical circuits; magnetic circuits; the transfor-
mation of the tori; DC machines; asynchronous machines; synchronous ma-
chines; semiconductor devices - diodes, zener diodes, resistors, transistors, thy-
ristors; integrated circuits; amplifier stages; operational amplifiers; power am-
plifiers; electronic harmonic oscillators; pulse devices; numbers, coding and
arithmetic information; fundamentals of microprocessor technology, power
sources of electronic devices.

This discipline allows to gain to students necessary knowledge of the theory and
methods of measurements, ways of assessment of accuracy and reliability of
measuring devices and systems, of the state system of standardization, of meth-
ods of assessment of quality of production.

4 cemectp /4 cemectp / Semester 4

KOO xomnounenti / BY3oBckuii komnonent / Universitycomponent

KOOK
BJ] BK
BD UC

Cynpl emaeyain pusu-
Ka-XMMUSIIBIK 9JIicTepi
OU3NKO-XUMUYECKUE
METOBI IIOATOTOBKH
BOJIbI
Physico-chemical

Taburu cyasiH cunatramackl. Cyasl anbiH-ana Ta3apty. MOHABIK anMacy Teo-
pusicel. VIoH anMacy apKbUIBI CyIBI Ta3apTy TEXHOIOTHUACHL. CyIBIH JKBUTY b1
TY3CBI3aHyHl. PearmsuiaHOaiThIH KoHE TYPaKTaHIBIPYIIEI CYIBI Ta3apTy
omicrepi. Epitinren razgapas! cyaas meirapy. Cy Ta3apTy KOHABIPFBUIAPBIHA
cXeMa MEeH >kabJpIKTap bl OpHANAcTRIpy. KoHIeHCaTThI Tazanay.
XapakrepucTuka npupoHsIx Boa. IlpeasapurensHas ouncTka Bojsl. Teopus

®uznka, Xumus, CyHbIK xKoHE ra3
MEXaHUKAaChl

dusuka, Xumusa, Mexadnka )XHIKOCTH B
rasza

Physics, chemistry, Fluid and gas mechanics
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methods of water
treatment

HOHHOro o0MeHa. TexHoJIorus 06pa60TKI/I BOAbI METOAOM HOHHOI'O oOMeHa.
Tepmudeckoe obecconnBanue Boabl. bespeareHTHBIC U CTaOMITH3aIIIOHHEIC
MeTOZBI 00pabOTKH BOAKL. Y IaJeHre U3 BOABI paCTBOPEHHBIX ra3oB. Beibop
CXEMBI 1 KOMIIOHOBKa 060py,[[0BaHI/IH BOZONIOATOTOBUTEIIBHBIX YCTAHOBOK.
OuJncTKa KOHICHCATa.

Characteristics of natural waters. Preliminary water purification. The theory of
ion exchange. Water treatment technology by ion exchange. Thermal desalina-
tion of water. Non-reagent and stabilization water treatment methods. Removal
of dissolved gases from water. Selection of the scheme and layout of equipment
for water treatment plants. Condensate cleaning.

Tannay ooiibinima KOO komnoneHTi /By30BcKHii KOMIIOHEHT 10 BHIGOPY

KBII TK
OOJ1 KB
GCD EC

IIpennpuHUMAaTEILCTB
0 u OusHeC
Kacinkepiik sxoHe
ousHec
Entrepreneurship and
business

TeopusuIbIK, FUTBIMU)KOHETIPAK THKAIBIKOLTIMapKbLIbl «KacinkepiikkoHe
OM3HeC» MOHICTYCHTTEpre OM3HEC KocmapKacayra, OHbI
YHBIMIaCTBIPyFaKoHEKYPrizyreMyMKinaikoepeai. CoHbIMEHKaTapKacin-
KEPJIKKBI3METHKYHECi HIeHAKThDKOHE TYbIHIAaH THIHMACeTe-
nep;[imemyymiqugKHKHTHK, SKOHOMUKAIBIK, 6ac1<apy MEH YHbIMIacThI-
PYMOCEeNPIHIIEeTy i HFBUTBIMA — MIePaKTHKAIBIKOMIAaY Ky HeCIHKaIBIITaC TI-
pansl.

I[I/ICI_[I/IHJ'II/IHa ((HpeZ[HpI/IHI/IMaTeJ'ILCTBO u OM3HECH qgepe3 TCOPETUICCKUE, HAYy -
HBIC U ITPAKTUYCCKHUC 3HAHUS ITO3BOJIUT C(i)OpMI/IpOBaTB Y CTYACHTOB I'OTOB-
HOCTB K Hpez[HpHHPIMaTeJ‘ILCKOﬁ ACATCIBbHOCTH U K OpraHnu3anumn ou3Heca. I[I/IC—
OUIUIMHA OPEACTaBIACT coboit CHUCTEMATU3AIINIO HOPMATUBHO-TIPABOBBIX, 3KO-
HOMHWYCCKUX, OPraHU3allMOHHO-YIIPABJICHYCCKUX 3HAHUM 110 BOIpocaM CTaHOB-
JICHUA, BEACHUA NPEANPUHNUMATEIILCTBA U 61/13Heca, KOTOPBIC CTAHYT OCHOBOH
JJIA pasBUTHUA MPECANPUHUMATEIILCKOT'O MBIINIJICHUSA JJIA PEIICHUS KOHKPETHBIX
3a/1a4 U JIEJIOBbIX CUTYyalU.

The discipline "Entrepreneurship and business" through theoretical, scientific
and practical knowledge will allow students to form readiness for entrepreneur-
ship and for business organization. Discipline is the systematization of regulato-
ry, economic, organizational and managerial knowledge on the formation, man-
agement of business and business, which will become the basis for the devel-
opment of entrepreneurial thinking to solve specific problems and business situ-
ations

EDUC 1101

YKanmer 6iim Oepy Moyt
Moysb 001ei 00pa3oBaHHOCTH
Module of general education

10

KBI1 TK
OOJ1 KB
GCD EK

Pyxanu xaHFbIpy
Pyxanu xaHreipy
Rukhani Zhangyru

En6acer H. Hazap6aeBThiH «boamakka Oarmap: pyXaHu KaHFBIPY»
OarmapiamMabIK MaKajJachlHa KOFAMHBIH PYXaHH JaMYyBIHBIH OaChIMIBIKTAPBI
alKBIHAAIBIN, Oaraap Oepinmi. Pyxanu :KaHFBIPYABI XKeen Ky3ere acspy
MIHIETI KOMBIIIBL.

Kazipri 3aMaHHbIH Tama0bIHA COMKEC KOFaM IaMyBIHBIH iprelli KaFuaachIHBIH
6ipi *kacTapbIH OiiMre, mparmMaTtu3mre, 6acekere KabIETTITIKKE JeTeH
YMTBLIBIC OOJTYBI KaXKeT.

Binim axymisuiapIsiH 3epieci MEH CaHACHIHBIH AlTBIKTBIFBl — PYyXaHU

EDUC 1101

Kanmer 6imiM 6epy Moy
Monyinb 061eit 06pa30BaHHOCTH
Module of general education

® EHY 708-01-19 Karanor nucIUIUIHH 0 00pa3oBaTenbHON mporpamme. M3ganne BTopoe




JKaHFBIPYIIBI TUIM/I JKY3€re achIpyAbIH 0acThl MIapThl OOJIBII TaObLIA b

B nporpammHuoii ctathe ['maBsl rocymapersa "Barisin B Oynymee:
MOJIEpPHU3AIHSI 00IIECTBEHHOTO CO3HAHMA" M3JI0KEHBI OPHEHTHPHI TYXOBHOTO
pa3BuTHA Hamero odmectBa. [locTaBneHa 3aqada onepexaroniei
MOJIEpHU3AINH OOIIECTBEHHOTO CO3HAHMA. B yCIIOBHIX COBpEMEHHOMH
peansHOCTH, (yHIAMEHTATFHBIM IPHUHITUIIOM Pa3BUTHS OOIIECTBA JOJIKHO
CTaTh CTPEMJICHUE MOJIOACKH K 3HAHUIO, K IIparMaTusmy, K
KOHKypeHTOCHOCO6HOCTI/I. BOCHpPIPIM‘II/IBOCTL 1 OTKPBITOCTH CO3HAHUSA
06y‘IaIOHH/IXC$[ — INTaBHOC YCJIOBUEC 3(1)(1)6KTI/IBHOI7I peaau3sanu MOJACPHU3ALUN
OGIHeCTBeHHOFO CO3HaHMs.

The program article of the Head of State «Course towards the future: moderni-
zation of Kazakhstan’s identity» set out the agenda for the coming years and
announced: "The third modernization of Kazakhstan", which implies the crea-
tion of a new model of economic growth, will ensure the country's global com-
petitiveness. The receptiveness and openness of the consciousness of student
youth is the main condition for the effective implementation of modernization
of public consciousness.

11 | XKBII TK | Hudpasik TeXHOTOTH- [Mon Komnmany cananapsr 6otisraIIa KP « g pnsik Kazakcram» MemiekeTTik EDUC 1101
OO/ KB | smapmer canamap OarmapiamMachIH €HAIPY KOHE JKy3eTe achIpyIbIH Ke3eHICPiH, JIIEKTPOHIBIK YKanmer 6inim Oepy momyi
GCD EC | 6oitpHma Konmany KBI3METTEpIi KopceTyniH MU(PIBIK IaTdopManapbi, OpTYpai Kociou cananap | Moxyis o0mieir 00pa3oBaHHOCTH
[{udpoBsie TEXHOIO- GoiibIHIIA IU(PIIBIK TEXHOJOTHAIAPIBI EHAIPY, KOJAaHY JKOJIAPbIH Module of general education
THH 110 OTPACIISIM MIPH- KapacThIpaibl.
MEHEHUS JlucuuiuinHa paccMaTpUBAEeT dTallbl BHEAPEHUS U pealu3aliuu
Digital technologies by T'ocymapcrBenHoit nporpammbl PK «lludposoit Kazaxcrany, mudpossie
branches of application w1aT(hOPMBI OKa3aHHs AIEKTPOHHBIX YCIYT, CIOCOOBI BHEIPEHHUS U
UCIOJIb30BaHUS IIU(DPOBBIX TEXHOIOTHH B Pa3IMUHBIX PO(ECCHOHATIBHBIX
o0nacTsx.
Discipline considers the stages of implementation and implementation of the
State Program of the Republic of Kazakhstan "Digital Kazakhstan™, digital
platforms for the provision of electronic services, ways of introducing and using
digital technologies in various professional fields.
12 | KBII TK | Ceibaiinac xeMKOp- "Cp10aiinacKeMKOPIBIKKAKApCBIMOACHUET" TIoHI "ONIeyMETTIKFBUIBIMIAD, EDUC 1101
OO/ KB | npIkKa Kapchl MOJICHU- KypHAIUCTUKA, aKmapat" XKaumer 611iM Oepy Moyt
GCDEC | et OaFBITHIHAAFBIOITIMATYIIBLTAP JACKIOATIACKEMKOPIIBIKKOpIHICTEpiHEMYIIeMTe | Moaynb 001elt 00pa30BaHHOCTH

AHTUKOPpYILIMOHHAsS
KyJbTypa
Anti-corruption culture

30eymIiTKTiKaapInTacTeipyrabdareirtanran. "Kasakcran-2050 ™
CTPATErHACHIKAIBINTACKAHMEMIIEKETTIH)KaHACAICUOAFBITHI" CHIHIBI
MEMIIEKETTIK KyXKaTTap
ChI0alIacKEMKOPIBIKTBIYJITTHIKKAYITICI3 I KKE TIKEIe KAyl -
KaTepIopeKeCiHEKOTEeP/Ii.

BymonninmakcaTel KP Cri0aiinackeMKOPITBIKKAKapChI3aHHAMATAPHIH,

OHBIHIIIIH/IEOCH! aTaJiFaH 0arbITOOHMBIHIIATEPEHAETE 3P eiey00IbINTa0bLIa IbI.

Module of general education
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,Z[I/ICHI/IHJ'II/IHE[ ((AHTHKOppyHHI/IOHHaﬂ KYyJIbTypa» HallpaBJICHUA «COHI/IEU'H)HI)IG
HayKH, )KypHAIMCTHKA, HH(popMaIws» npu3BaHa copMupoBaTh y o0ydaro-
MIUXCS HYJIEBYIO TEPIUMOCTD K JIFOOBIM KOPPYIIIHOHHBIM IIPpOosBIeHUIM. Kak
u3BecTHO crpaterus «Kazaxcran-2050»: HoBblll NOJUTHUECKUM KYypC COCTOSB-
LIErocs TOCYAApCTBa» BO3BOIUT KOPPYIILIMIO B PaHT IPSIMON YIpo3bl HALMO-
HasbHOU O6e3omacHocTH.Llenhio TaHHOH TUCIUIUIMHEI SBISCTCS YTTyOJIeHHOe
H3ydeHHE aHTHKOPPYIIIHOHHOTO 3akoHoAaTenscTBa PK, B TOM uncie o 060-
3HAaYCHHOMY HallpaBJICHUIO.

The discipline "anti-Corruption culture "of the direction" Social Sciences, jour-
nalism, information " is intended to form zero tolerance for any corruption man-
ifestations in students. As you know, the strategy "Kazakhstan-2050": The new
political course of the established state "raises corruption to the rank of a direct
threat to national security.

The purpose of this discipline is an in-depth study of the anti-corruption legisla-
tion of the Republic of Kazakhstan, including the designated direction.

13 | XKBII TK | DOxomnorus Heriznepi OKy IoH1 aJaMHBIH KOpIIaraH OpTaMeH Kayilci3 e3apa acep ToCciIaepis, MexTen OHOIOTHSACHI, Teorpadusl, XHMUS
OO/l KB | sxoHe Tipmimik KOpIIaFraH OpTaJaFbl FAIAMABIK ©3TepicTepIi XKoHe alaMHBIH TipIILTITiHIH KypcTapsl
GCD EC | xayimcizniri CTpaTerusuiapbid 3eprreyre Oarpirtanrad. CoHbIMeH Katap, 1)K mapyamsuielk | Kypcsl mkoiapHO# Omonoruu, reorpadum,
OCHOBBI PKOJIOTHH U 0OBEKTINIepiHiH TYPAKTHI KBI3METi, TEXHOTCHII )koHE TaOuFu cumattarsl TOK XAMAA
6e30MmacHOCTH callJIapbIH JKOI0, aJI/IbIH ajla €CKePTy, OHEPKICINTep MEH YHbIMIap/ia Kayirnci3 Courses of school biology, geography,
KHU3HE/IESTeIIbHOCTH eH0eK IapTTapblH KAMTaMachl3 €Ty CypaKTapbl KapacThIpPbLIa/IbL. chemistry
Fundamentals of VueOHast AUCHUILIMHA HAMIPABJICHA Ha M3YYeHUE CIOCO00B 6E30MacHOT0 B3au-
ecology and life safety MOJIEHCTBHS YeTOBEKa CO CPeoil OOUTaHMS, TTOOATBHBIX H3MCHEHHUI B OKPY-
JKalollel cpefie ¥ CTPaTeruy BEDKUBAHUS YeJI0BEUeCTBA. YCTOWUYMBOTO (pyHKIIH-
OHUPOBaHUsI 0OBEKTOB XO3SIMCTBOBAHMUS B YCIOBHUSX YpE3BbIYaliHBIX CUTYAIMN
(4C), BompoCOoB MpemynpekAeHUs 1 THKBHAAH nociencteuid YC npupoaHo-
TO ¥ TEXHOTCHHOTO XapaKTepa, a TaKkKe MPUMEHEHHS COBPEMEHHBIX CPE/ICTB
MOpaXXeHHs, 0becriedeHus! 0e30MacHbIX YCIOBHH Tpy/a Ha IPEIIPHUITHSIX U B
OpTaHM3aIHAX.
The academic discipline is aimed at exploring ways to secure human interaction
with the environment, global environmental changes and the survival strategy of
mankind. sustainable operation of business facilities in emergency situations
(ES), issues of preventing and eliminating the consequences of natural and man-
made emergencies, as well as the use of modern means of destruction, ensuring
safe working conditions in enterprises and organizations.
14 | KBII TK | Ickepu puropuka Kypc xocibu-toxipndenikba,bIrrTakypacToIpeiiirad. OHBI EDUC 1101
OO/ KB | MlenoBas putopuka OKYapKBUIBIKOCiOMMaHBI3 IbIKAF TaiIap 1apUTOPHKAIIBIKIC- Kanmsr 6inim Oepy Moyt
GCD EK | Busi ness rhetoric OPEKETTEXHOJIOTUSICBIHUTEPYKO3/ICIITEH. Monyinb 061eit 06pa30BaHHOCTH

biniManymbuapApIHCO3 M KOUTIMALTIT IHAPTTHIPY, THIMIIICKePITIKKAphIM-
KaThIHACKAFUIATIaphl,
JKYPTaJLABIHIACOHIey I HY ThIM/IBIBIKIIAJICTYIHKAM THTBIHHET 13T (hakTopIap MeH

Module of general education
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YZepicTepi, IeNeH MEH ayAMTOpHsl BIHTBIMaKTacybIHBIH(pOpMallapbl MEH
KypalIapbITypaibIOiTiMaTyKypCTRIHMIHACTTEpiHEKIpe Ii.

Kypc mmeeT npodeccroHambHO-TIPaKTHIECKYIO HallPpaBIeHHOCTh. Ero m3yde-
HHUE IIpEAIoIara€t OBJIaJCHUE TEXHOJIOTHCH pI/ITOpI/I‘IGECKOf/i JCATCIBHOCTHU B
npodeccrnoHaNbHO 3HAYNMBIX CUTyalusiX. B 3amaqu Kypca BXOANUT MOBBIIICHHE
pedeBoif 00pa30BaHHOCTH 00yYAIOIINXCS, MPHOOPETCHNE 3HAHNH O TIPUHIIAIIAX
3¢ HEKTHBHOTO JISIOBOTO OOIIECHHS, OCHOBHEIX (haKTOpax | Iporieccax, odec-
MICYMBAIOIINX YCICITHOE BO3ICHCTBUE MMyOJUYHON pedr Ha ciymiarenei, Gpop-
Max U CpCACTBaAx B3aHMOL[eI710TBPIH opaTopa U ayaAuTOpHuu.

The course has a professional orientation. His study involves mastering the
technology of rhetorical activity in professionally significant situations. The
objectives of the course include increasing students' speech education, acquiring
knowledge about the principles of effective business communication, the main
factors and processes that ensure the successful impact of public speech on stu-
dents, the forms and means of interaction between the speaker and the audience.

Tanpgay ooiibinima komnoHerrrep / Komnonentsl no Beigopy / OptionalComponents
15 | BII TK ApHaiisl Mocenenepi 5 OTBIHHBIH KYpaMbl, OpraHUKaJIbIK OTBIH/BI 1albIH/IAy JKOHE J)KaHy TEXHOJOrusA- | XHUMHS, TEXHUKAIBIK TEPMOINHAMUKA,
BJ1 KB Kary Japsl MeH cxeMmanapsl. Kyifikrep MeH memmrep Ka30a OTBIHAApBIH XKaryFa ap- JKBUTY ’KQHE Macca aJMacy, CYHBIKTBIK )KOHE
BD EC CrieTiBOIIpOCH CXKUTa- HaJIFaH. ra3 MeXaHHuKachl
HUSI TOTUTABA CocraB TOIUINBA, CXEMbI ¥ TEXHOJIOTUH MOATOTOBKH M COKUTAHUS OpraHWdecko- | Xumwus, TexHu4Yeckas TepMOIMHAMHUKA,
Special Issues TO TOIUIHMBA. ['OpeNKN ¥ TONKH JUISl CKUTaHUS OPTraHMYECKOTO TOTUINBA. TemnomaccoobeH, MexaHuKa >KHIKOCTH U
Combustion The composition of the fuel, schemes and technologies for the preparation and rasa
combustion of organic fuel. Burners and furnaces for burning fossil fuels. Chemistry, Technical thermodynamics, heat
and mass exchange, Mechanics of fluid and
gas
16 | BIITK OTBIH JXOHE XKary 5 OTeIHHBIH KypaMbl. XKaHapmaii )kary TypaJbl JKalmsl aknapar. ['uapo - xoHe XuMusl, TEXHUKAJIBIK TEPMOJIUHAMUKA,
BJI KB TEOPUSCHI ra3jibl - TMHAMUKAIBIK 3aHaap. KeseHi skary. BipTekTi ®oHe TeTepOoreH Il JKary. | JKbUTY JKOHE Macca ajiMacy, CYHBIKTHIK JKOHE
BD EC TormmBo u Teopus KatTb1, CyibIK jkoHE Ta3 TOpi3zi OTHIHIIBI XKaHY. ra3 MEXaHHUKAaChI
TOpeHHs Cocras TorumBa. OOmmne cBeieHUs 0 TOPEHNH TOIUIMBA. | MaApo — M ra3oanHa- Xumusi, TexHudeckast TepMOIMHAMHUKA,
Fuel and combustion MHUecKre 3akoHoMepHocTH. Ctaguu roperns. 'oMoreHHoe 1 reTeporeHHoe TemomaccoobeH, MexaHnKa >KHJIKOCTH U
theory ropenue. ['opeHne TBepOTO, KHUIKOTO U ra3000pa3HOTO TOIUIHBA. rasa
The composition of the fuel. General information about burning fuel. Hydro - Chemistry, Technical thermodynamics, heat
and gasdynamic laws. Stage burning. Homogeneous and heterogeneous burn- and mass exchange, Mechanics of fluid and
ing. Combustion of solid, liquid and gaseous fuels. gas
17 | BIITK Kbu1y3HEpreTUKAIbIK 5 DHeprust Ke3AepiHiH TeXHOJIOTHUIBIK CXeMaJaphl, SHEPTHs OalaHCHI KOHE TexHuKaNBIK TepMoANHAMUKA, CyIbI
BJI KB KYHesep xKoHe KBUTY THIMALTITI. OpTaNbIKTaHABIPEUTFAaH 3JIEKTPMeH kabasikTay. OThIH- JafbIHAAY IBIH (PU3UKA-XUMHSIIBIK 9icTepi
BD EC ©OHEPKACIII MIEH TYPFHIH SHEpreTHKa KeIIeHIH IeT KOHE OHEPKACINTIK OHAIPICTIH HeTi3Ti cajajapelHaa Texnuueckas TepMoauHaMuka, Ousuko-

YH-KOMMYHaJIJIbIK
apyambuibIKTa
SHEPrUsHBI Maianany
TemnnosHepreTuyeckue

KBUTY TeXHHUKACHI MIPOIIECTEPiHIH JKOHE YHEPTHSHBI MaiilanaHy IbIH
Kiaccruukanuscel. JKely mponecTepiH YHBIMAACTHIPYABIH JKBITYIIBIK
MPUHIUITEP1; TEMIIEPATyPANBIK JKOHE KBUTY KECTEIePiH, TEXHOIOTHSIIBIK,

npouecmpz{i )I(Ypl"lSy cXeMaJlapbl MCH INAPTTAPbl; TEXHOJOTUAJIBIK

XUMHUYCCKHNE METOABI ITIOATOTOBKH BOJbI
Technical thermodynamics, Physico-
chemical methods of water preparation
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CUCTEMbI U 3HCPIOUC-
TI0JIb30BaHUE B IIPO-
MBIIIJICHHOCTH 1
otpacau KKX

Thermal power systems
and energy use in in-
dustry and housing and
public utilities

KOHJIBIPFBLIApABIH OJIOK-CXeManaphl )KaHe YHEPTHsl KO3/IePiH OpHAIACTHIPY;
OTBIH KOHE JIEKTP YHEPTHUS Ko3/epi 6ap KbUTY TEXHOJIOTHSITBIK,
KOHIIBIPFBLIAPIBIH JKBUTY CXEeMalaphl; OipIlikke apHaIFaH YHEPTUS THIMIUTIT]
MEH SHEPIys WBIFBIHBI; )KBUTY CXEMaJIapbIH )XOHE KOHABIPFBLIIAP bl 6aFaJIay,£[BIH
SHEPTETHKAIBIK KPUTSPHUIIEPi; CATBICTHIPMATIBI TAJIIAY XKOHE JKBLTYIIBIK
MIPHUHIAIITEP MEH Ko0alay cxeMalapblH OHTalIaHABIPY.

TexHonornueckue CXEMBI, BHGPFGTI/I‘ICCKI/Iﬁ 0ajaHC U TEIUIOBAas YKOHOMUYHOCTH
HUCTOYHHUKOB 3HepFOCHa6>KeHI/IH. L[eHTpaJ'II/BOBaHHOG 3Hep1"OCHa6)KeHI/Ie. Knac-
CI/I(l)I/IKaHI/Iﬂ TCIVIOTCXHOJIOTUIECCKUX NPOLECCCOB U SHEPTOUCTIOIB30BAHUEC B
TOIJIMBHO-O3HEPTETUUCCKOM KOMIIJIEKCE U OCHOBHBIX OTPACIgAX TPOMBIIIJICHHO-
T'0 IpOU3BOACTBA. Tennorexuuueckue MPUHIHUIIBI OpTaHU3alluU TCIJIOTEXHOJI0-
TMYECKHUX TPOLECCOB; TEMIIEPaTypHbIE U TEIIOBbIE IPAQHUKH, CXEMBI M YCIOBHS
MMPOBEACHUA TEXHOJIOTHUUCCKUX MTPOUECCOB; CTPYKTYPHBIC CXEMbI TCXHOJIOTUYC-
CKHUX YCTAHOBOK M pasMCIICHUC NUCTOYHUKOB SHCPTIHUH; TCIJIOBBIC CXEMBI TCIJIO-
TCXHOJIOTMYCCKUX YCTAHOBOK C TOIUIMBHBIMHU U JJICKTPUICCKUMU UCTOYHUKAMU
OHEPIruu; 3(1)(1)6KTI/IBHOCTB OHEProUucCroJIb30BaAHNS U OHEPIOIKOHOMHUYICCKUC
YACIBHBIC 3aTPAThI; SHCPICTUUCCKUEC KPUTCPUN OLICHKU TCIJIOBBIX CXEM U
YCTaHOBOK; CpaBHI/ITCHLHHﬁ aHAJIN3 U ONITUMHU3AlU TCINIOTCXHUYCCKUX IMPHUH-
HUIIOB U KOHCTPYKTHUBHBIX CXEM.

Technological schemes, energy balance and thermal efficiency of energy
sources. Centralized power supply. Classification of heat engineering processes
and energy use in the fuel and energy complex and the main branches of indus-
trial production. Thermal principles of the organization of thermal processes;
temperature and heat schedules, schemes and conditions for carrying out tech-
nological processes; block diagrams of technological installations and place-
ment of energy sources; thermal circuits of heat technology installations with
fuel and electric energy sources; energy efficiency and energy cost per unit;
energy criteria for evaluating thermal circuits and installations; comparative
analysis and optimization of thermal principles and design schemes.

18 | BII TK TepMUIBIK jkoHE 5 JKeImy 25eKTp CTaHIUSITapBIHBIH JKBUTY Ti30eri. ['a3 TypOuHanapsl, Oy koHe ra3 | TexHHKaNbIK TepMoauHaMuka, Cyasl
b1 KB aTOM/BIK anexTp craHiusuiapsl. ADC xputy cxemanapbl. ZKIC xone ADC cy xoHe JANBIHIAY TBIH (PU3UKA-XUMISUTBIK dHicTepi
BD EC AJIEKTPCTAHIUSIIAPBIHBI OTBIH/IbI AaHBIH/IAY TEXHOJOTHsIIAPbl. TYTIK ra3bl ®aHe CapKbIHAbI CyJIap/ibl TexHuueckas TepMoarHaMuKa, OU3MKo-
H TEOPHSUIBIK Herizaepi Tazapry. XMMHUYECKHE METO/bI MOATOTOBKU BOBI
TeopeTnueckne OCHO- TemnoBbie cxembl TOC. T'a30TypOUHHBIC, TAPOTA30BBIC JICKTPOCTAHIHH. Technical thermodynamics, Physico-
BbI TEIJIOBBIX U aTOM- TemnoBble CXEMBI aTOMHBIX 3JIEKTPOCTaHIUM. TEeXHOIOTH ITOATOTOBKH BOJIBI M chemical methods of water preparation
HBIX 3JIEKTPOCTAHLUI tormmuea Ha TOC u ADC. CxeMBI OYNCTKH yXOISAIINAX T'a30B U CTOYHBIX BOJ.
Theoretical foundations Thermal circuit thermal power plants. Gas turbine, steam and gas power plants.
of thermal and nuclear Thermal schemes of nuclear power plants. Technologists of water and fuel
power plants preparation at TPP and NPP. Flue gas and wastewater treatment schemes.
19 | BIITK OHepreTuka 5 JKbL1y-3HEpreTHKaJIBIK KOHBIPFBUIApABIH KOHABIPFBIIAPHIH MATEMaTHKAIIBIK TeXHHUKaIBIK TEpMOIMHAMHUKA,
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b/l KB Kyitecinneri MOJIeTIbIeY MPUHIMIITEP] KIHE ONap/Ipl xKobanay KoHe naiganany Keinae AKNapaTThIK-KOMMYHUKAIUSIIBIK
BD EC JIEMEHTTEP MEH OHTAITaHABIPY. TexHonorusuiap, JKbUTyIIBIK KoHE Macca
KYHenepai MoAebaey, [IpuHUMIIBI MATEMAaTUYECKOTO MOAEIUPOBAHUS YCTAHOBOK Oepy, CyHBIK jXoHE ra3 MEXaHHUKAaCHI,
AJITOPUTMICY KIHE TEIUIOOHEPTCTUICCKUX YCTAHOBOK U X ONITUMHU3AINA IIPU MPOCKTUPOBAHUN N Maremaruka
OHTAUJIAaHABIPY JKCIUTyaTaluu. Texauueckas
MonenupoBanue, Principles of mathematical modeling of installations of heat and power installa- | TepmoauHamuka, MHpOpMaIHOHHO-
ATOPUTMHU3AITHS 1 tions and their optimization during design and operation. KOMMYHHKAIHOHHBIE TEXHOJIOTHH,
OonTUMHU3anuAa TeHJ’IOMaCCOO6eH, MexaHnuka JKHUIOKOCTHU U
3JICMCHTOB U CUCTEM B rasa, Maremaruka
TEIIOPHEPreTHKe Technical thermodynamics, Information and
Modeling, communication technologies, Heat and mass
algorithmization and transfer, Fluid and gas mechanics, Mathe-
optimization of matics
elements and systems
in power system
20 | BIITK Kbuty TeXHUKACHIH 5 OHEPKICINTIK KOCIMOPHIHAAPABIH SHEPTHUA KO3ACPIH MATEMAaTHKANBIK MOAeNIey | TeXHUKaIBIK TePMOANHAMUKA,
B KB ecemnreyeri dmicTepiHe HETI3AeNTeH aBTOMATTaHABIPBIIFaH KXYHenepai Kypy. DHepreTuka- AKnapaTThIK-KOMMYHUKALHSIIBIK
BD EC KOMIBIOTEPITIK JBIK O0BEKTIICP i OHTaWITaHABIPY. DHEPTU KO3IEPiHiH MaTEMAaTHKAJIBIK MO- TexHonorusap, JKbUTyIIBIK KoHE Macca
TEXHOJIOTUsIIAp. JeNbaepi. Oepy, CyHBIK jKOHE ra3 MEXaHHUKAaCHI,
KomnbTepHble TEXHO- CTpyKTypBl aBTOMaTHU3UPOBAHHBIX CUCTEM Ha OCHOBE METOJIOB MaTeMaTHye- Maremaruka
JIOTUHU B TCIVIOTCXHU- CKOI'o MOoA€JIMpOBaHUA NCTOYHUKOB 3Hepr00Ha6>1<eHym IMPOMBINUICHHBIX MPEI- Texauueckas
YECKHUX pacueTax. npuaTail. ONTHUMHU3AINK YHEPTeTHUECKUX 00BEKTOB. MaTeMaTnieckye MO | TepMoanHaMuka,MHpopMannoHHo-
Computer technology HNCTOYHHMKOB SHEPTOCHAGKEHHSI. KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH,
in heat engineering Creation of automated systems based on the methods of mathematical modeling | Temnomaccoo6en, Mexanuka KUAKOCTH U
calculations. of energy sources of industrial enterprises. Optimization of energy facilities. rasa, MaremaTuka
Mathematical models of energy sources. Technical thermodynamics, Information and
communication technologies, Heat and mass
transfer, Fluid and gas mechanics, Mathe-
matics
5 cemectp /5 cemectp / Semester 5
Tanpgay ooiibinma komnoHerrrep / Komnonentsl no Beigopy / OptionalComponents
21 | BIITK OHepkacinT 6 BuosHepreTukanbiKk KOHABIPFBUIAP, KYH SHEPTUSICH KOHABIPFBUIAPHI, JKE TexHUKaJIBIK TEPMOAMHAMHUKA, KBLTY HKOHE
b/ KB eTiacTypIirieMec )KoHe TeHEePaTOPJIAPBbIL, )KBITY JKOHE TOJIKBIHABI OCIMAIKTEP MEH OTHIH 3JIEMEHTTEPI, Macca 0epy, CYWBIKTBIK )KaHE a3
BD EC JKaHapThUIATBIH reoTepMalibJbl SHEPTETUKAJIBIK KOHJBIPFBIIAP, THAPOIJIEKTPCTAHIIUAAIAP: MEeXaHUKaCHl, XUMHS, HU3NKA

9HEprus Ke3aepi
Hertpanuumonusie u
BO300HOBJIIEMBIE
NCTOYHUKHU 3Hepr1/m B
HpOMHH_IJ'IeHHOCTI/I
Unconventional and

KYPBUIFBI, )KYMBIC TIPUHIIHIIL.

JXKanapThutaTBIH SHEPTHUS KO3EPiH TYPJIi canajapaa )KoHE XaublK YIIiH
nainanany. JKaHapTeIaTBIH SHEPTH KO37epiH OipiKTipiiareH opHaTy.
JKaHapThUTaTBIH 3HEPTETHKAJIBIK KOHIBIPFBUIAPBI SJIEKTP KETIiCiHe KOCy.
BrosnepreTnyeckue yCTaHOBKH, YCTAHOBKH HCIIOJB30BAHUS COTHEUHON
SHEPIUHU, BETPOr€HEPATOPHI, IPUINBHBIE U BOJIHOBBIE YCTAHOBKHU M TOILUIMBHBIE

Texauueckas TCPMOANHAMMKA,
TemnomaccoooMeH, MexaHuKa KUIKOCTH U
raza, Xumusi, Ousnka

Technical thermodynamics, Heat and mass
transfer, Fluid and gas mechanics, Chemis-
try, Physics
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renewable energy
sources in industry

3JIEMCHTBI, YCTAHOBKU UCTIOJIb30BAHUS FeOTepMaJ'ILHOﬁ 9HEPIruu,
TUAPOIHEPTETUYECKUE YCTAHOBKHU: YCTPOUCTBO, IPUHIMI JCHCTBUSL.
Hcnonp3oBanne BO30OHOBIIEMBIX HCTOYHUKOB SHEPIuu B Pa3JIMYHBIX OTpac-
JISIX TPOMBINUIEHHOCTHU U IJII HACCIICHUS. KOMGI/IHI/IpOBaHHLIC YCTaHOBKH
BO300OHOBJIIEMBIX HCTOYHUKOB OHEPIruu. HOI[KHIO‘-IQHI/IQ YCTaHOBOK
BO300HOBJIIEMBIX HCTOYHUKOB OHEPIUuU K SJHEPIOCUCTEME.

Bioenergy plants, solar energy plants, wind generators, tidal and wave plants
and fuel cells, geothermal energy plants, hydropower plants: device, principle of
operation.

Use of renewable energy sources in various industries and for the public. Com-
bined installation of renewable energy sources. Connection of renewable energy
installations to the power grid.

22 | BIITK TepMUsIIBIK JKoHE By KoHIeHCATBI TPaKTiCi XMMUSIIBIK Oakbuiay o0bekTici petinae. Cy TazapTy Xumusi, Hhu3uKa, XKbLTY KOHE Macca Oepy,
b1 KB aTOMJIBIK KOHIBIPFBLIAPHI XUMHUSJIBIK OaKbUIay 00BEKTICI peTiHe. XUMHUSIBIK OaKbLIay CYMBIK OHE T'a3 MEXaHUKACHI,
BD EC ANEKTPCTAaHIMSIIAPBIH JKYHeNepiHiH MaKcaThl. OKUIAIK YITUIEp i ainy omicTepi. DIeKTPOXUMHUSITBIK ANEKTPOTEXHUKA, DIICKTPOHUKA, YKBLTY BT
arbl XUMUSUIBIK emmiey sxictepi. XKaOOBIKTHIH TOTTaHYBIH OaKbpIIay 9IICTEPI. eIIIIIeY JKoHE OaKbUIaY, CYIbl JalBIHIAY ABIH
OakpLIay CanKpIHAATKBIITHIH KYPaMbIH TATIAYIBIH ONTHKAIBIK dAicTepi. Ommey (U3UKA-XUMIBUTBIK, 9ICTEPi, KBLTY KOHE
XuMuIecKuit KOHTPOIb KaTelepi xKoHe oJapAbl Oaranay. XUMILUTBIK OaKpIIayAblH aBTOMaTTaHbI- ATOMJIBIK DJIEKTP CTAHIUSIIAPBIHBIH
Ha TEIUIOBBIX U aTOM- PBUTFaH XYyHenepi. TEOPUSIIBIK HeTi3/1epi
HBIX 3JIEKTPOCTAHIIHAIX IMapokoHIeHCATHBIH TPAKT KaK 0OBEKT XUMHICCKOTO KOHTPOJISL. Y CTAHOBKU Xumus, Ousnka, TemmomaccooOMeH,
Chemical control at MOATOTOBKU BOJBI KaK 00BEKT XMMUUECKOTO KOHTpoJisi. HazHaueHue cucrem MexaHuKa KHIKOCTH U rasa,
thermal and nuclear XUMHYECKOTO KOHTPOJISl. MeTO/IbI MOJTy4eH s PeICTaBUTEIBHON IPOOBHI. DJIeKTPOTEXHHUKA, DIICKTPOHHKA,
power plants DNEeKTPOXUMHUIECKHE METOABI H3MepeHUs. MeTo b KOHTPOJII KOPPO3HOHHOTO TEIUIOTEXHUYECKHE U3MEPEHHS X KOHTPOIb,
cocTostHuS 00opynoBaHua. ONTHYECKHE METO b aHATN3a COCTaBa DU3UKO-XUMHUYECKHE METO/IBI ITOJITOTOBKH
TerutoHocuTend. Ilorpemnoctu u3MepeHuii 1 ux oneHka. CUCTeMBI BOJIBI, TeopeTnueckue OCHOBBI TEIJIOBBIX U
aBTOMATH3HUPOBAHHOTO XHMUYECKOTO KOHTPOJIS. ATOMHBIX AJIEKTPOCTAHIIUH
Steam condensate tract as an object of chemical control. Water treatment plants | Chemistry, Physics, Heat and Mass Transfer,
as an object of chemical control. Purpose of chemical control systems. Methods | Fluid and Gas Mechanics, Electrical Engi-
for obtaining representative samples. Electrochemical measurement methods. neering, Electronics, Thermal Measurement
Methods for monitoring the corrosion of equipment. Optical methods for ana- and Control, Physical and Chemical Meth-
lyzing the composition of the coolant. Measurement errors and their evaluation. | ods for Water Preparation, Theoretical Ba-
Systems of automated chemical control. sics of Thermal and Nuclear Power Plants
23 | BII TK OHuipicTik Byt TopTiN SHEPrUsHBI TYTHIHYIIBUIAPIBIH YHEPTETUKAIBIK ayAUTTEPIH XKruty sxoHe Macca Gepy, CYHBIKTBIK JKOHE
BJI KB KOCIOPBIHAAPMEH YUBIMAACTBIPY MEH OTKi3y TOpTiOiH, COHail-aK YHePTHs YHEMAEY IIapajlapblH ra3 MEXaHUKAaChl, dJIEKTPOTEXHUKA,
BD EC TYpPFBIHYH- 3epTTeyi KaMTHBL. DHEpIrus ayJUTTEpiH, FUMapaTTap MEeH OHAIPiCTIK 3JIEKTPOHUKA, Kby TEXHUKACBIH OJILIEY
KOMMYHAJIIBIK MpoIIeCcTePi JKocmapiay >KoHe XKYprisy. XKoHEe OaKpuUIay, CYIbl NalbIHAAYIBIH
apyalbUIbIKTapIbIH OHeprust YHEMIEHUTiH TexHonorusuiap. OTBIH MEH SHEPTUSHBI TalgaaHy a6l (u3MKa-XUMIBUTBIK 9IicTepi,

DHEPIUsl YHEMJIECY KOHE
9HEPTETUKAIIBIK ayJUTI
DHeprocOepekeHne n
9HEPrOAYIHT MPO-

panuoHaII3anuAIay. OHEPKOCINTIK KOCIHOPBIHAAPIBIH 63 KAKETTITIKTepiH
OHTalNIaHABIPY.

JlaHHas AMCIMIUIMHA BKIIIOYAET B ce0s1 M3yueHHEe BOIMPOCOB OpraHU3alny U
HOPSIJIKE ITPOBECHNUS SHEPIreTHIECKUX 00CiIeIoBaHNH IToTpeOuTeNel sHeprope-

KBUTY?HEPTeTHKAIIBIK KYHeep xKoHe
©HEPKACII NIeH TYPFbIH YH-KOMMYHAJIJIBIK
HIapyallbUIBIKTa YHEPTUSHBI NaljanaHy
TemomaccoodmeH, MexaHuKa XHUIKOCTH U
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MBIIJICHHBIX NPEATIpU-
saTuil 1 00bekToB JKKX
Energy saving and en-
ergy audit of industrial
enterprises and housing
and public utilities

CYpCOB, a TAaKXe MO MPOBEICHUIO MEPOIPUATHH B 00JIACTH YHEPrOCOCPEIKCHHS.
[InanupoBaHue U MPOBEJCHUE SHEPTOAYIUTA, 31aHUN U IPOU3BOICTBEHHBIX
IIPOLIECCOB.

9Heproc6epera}0ume TCXHOJIOTHH. PaLlI/IOHaJH/IBaLII/Iﬂ HCIIOJIB30BAaHUA TOIIJIMBA
u sHeprun. OnTUMU3ays COOCTBEHHBIX HYK/I IPOMBIIUICHHBIX TPEIIPHATHI.
This discipline includes the study of the organization and procedure for con-
ducting energy audits of energy consumers, as well as on energy conservation
measures. Planning and conducting energy audits, buildings and production
processes.

Energy Saving Technologies. Rationalization of fuel and energy use.
Optimization of own needs of industrial enterprises.

rasa, 3J‘IeKTpOTeXHI/IKa, QJICKTPOHUKA,
TEIUIOTEXHUIECKNE U3MEPEHUA U KOHTPOJIb,
DuU3NKO-XUMHISCKHAE MET OJBI ITOATOTOBKH
BOJBI, TCHHOBHepreTI/I‘IeCKI/IC CHUCTCMBI U
SHEProOMCIIOJIB30BaHUE B IIPOMBIIIIIIEHHOCTH
u otpacyu XKKX

Heat and mass transfer, Fluid and gas me-
chanics, Electrical engineering, electronics,
heat engineering measurements and control,
Physical and chemical methods of water
preparation, Heat energy systems and energy
use in industry and housing and utilities sec-
tor

24 | BII TK DHeprus yHEMIEY Byt TopTin SHEPrUsSHBI TYTHIHYIIBUIAPBIH YHEPTETUKAIBIK Ay AUTTEPIH JKputynsik koHe Macca Gepy, CYHBIKTBIK
B KB JKOHE JKBLTY JKOHE aTOM YUBIMAACTHIPY MEH OTKi3y TOpTiOiH, COHail-aK SHePTHs YHEMACY [IapallapblH JKQHE a3 MEXaHUKAChl, JJIEKTPOTEXHUKA,
BD EC ANIEKTpP CTAHIUSIAPHI- 3epTTeyi KaMTHIBl. DHEPTUs ayAUTTEepiH, FIMapaTTap MEH OHIIPIiCTIK ANEKTPOHUKA, KBUTY TEXHUKACHIH OJIIICY

HBIH SHEPTeTHUKAIBIK, TpoIIeCTeP i JKocTapiay sKoHe JKYPrisy. JKOHE OaKpLIay, CyIbl JaWBIHIAYIBIH
ayauTi DHeprust YHeMICHTIH TexHonorusutap. OTBIH MEH SHEPTUSHBI TTalgaaHy a6l (U3UKA-XUMIBUTBIK IIICTEPi, KBLTY KOHE
DHeprocoepekeHne u panroHaMI3aNKsIIay. OHEPKACINTIK KOCITOPBIHIAPIBIH 63 KAKETTUTIKTePiH ATOMJIBIK JIEKTP CTaHLUSIAPbIHBIH
SHEProayAUT TEIIOBBIX OHTaWJIaHBIPY. TEOPHUSIIBIK HeTi3/1epi
1 aTOMHBIX JIEKTPO- JlaHHas AMCIMIUIMHA BKJIIOYAET B ce0s1 M3yueHHe BOMPOCOB OPraHU3alUH U TennomaccooOMmeH, MexaHHUKa KUIKOCTU U
CTaHLUHI MOPSIJIKE [TPOBEICHUS SHEPreTHIECKUX 00CIeJOBaHUH TOTpeOuTelNeil sHeprope- | rasa, JIEeKTPOTEXHHUKA, SJIEKTPOHHKA,
Energy saving and en- CYpCOB, a TaKXe IO MPOBEICHUIO MEPOIIPUATHH B 00JIACTH SHEPrOCOCPEIKCHHUS. TCIJIOTCXHUYCCKUC U3MEPEHUS U KOHTPOJIb,
ergy audit of thermal [TnaHMpOBaHUE U TIPOBEAECHHUE IHEPTOAYIUTA, 3MAHUI U TIPOU3BOICTBEHHBIX DU3UKO-XUMHYECKHE METOBI MOTOTOBKH
and nuclear power MPOLIECCOB. BOJIbI, TEOpPETHYECKHE OCHOBBI TEMIOBBIX U
plants DHeprocOeperaroye TeXHOIOTHH. PallnoHann3amus uCroib30BaHUs TOIUTNBA ATOMHBIX 3JEKTPOCTaHIIUH
u sHeprun. OnTUMu3aiKs COOCTBEHHBIX HYXK/] TPOMBINUICHHBIX npeanpustuii. | Heat and mass transfer, Fluid and gas me-
This discipline includes the study of the organization and procedure for con- chanics, Electrical engineering, electronics,
ducting energy audits of energy consumers, as well as on energy conservation heat engineering measurements and control,
measures. Planning and conducting energy audits, buildings and production Physico-chemical methods of water prepara-
processes. tion, Theoretical fundamentals of thermal
Energy Saving Technologies. Rationalization of fuel and energy use. and nuclear power plants
Optimization of own needs of industrial enterprises.

25 | BIITK OHepKacinTIK By, cy xoHe Oy Ka3aHIBIKTapBIHBIH TYPICPIMEH KOHE KOHCTPYKIMIIapbIMEH Kbu1y3HEpPreTUKAIBIK JKYHeNep KoHe
Bl KB KOCITOPBIHAAPIBIH TaHBICY, Ka3aH/IBIK MEIITePiH/Ie OPTaHUKAIIBIK OTBIH/IBI )KaFy/Ibl YHBIMIACTRIPY, | ©HEPKACINTETi TYPFBIH Yi-KOMMYHAIIBIK,
BD EC Ka3aHIBIK Ka3aHIBIK 3ayBITHIHBIH Ta3/bIK KoHEe Oy-Cy OJIaphIHAAFHI JKBUTY JKOHE [IapyaIIbUIBIKTa YHEPTUSHBI TaliJanaHy,

KOHZBIPFbUIAPBl MEH THIPOAMHAMMKAIBIK YAEpiCTEp, COHIAN-aK KBIIBITY OCTTepiHIH KYMBIC iCTEY YKaHapMail )KaHybIHBIH apHalbl Mocelenepi,
TYPFBIH Yii- mrapTTapsl. by, cy %oHe TeXHOJIOTHAIBIK Ka3aHIBIKTaps! Taianany, >kodasay | OTBHIH MEH JKaHy TEOPHUSCHI, CYAbI

KOMMYHAaJIJBIK JKOHE JKBUTY ecernTey npuHIumi. KazaHIbIKTapAbIH THAPaBINKAJIBIK )KOHE adpo- | JaibIHIayABIH (U3HKa-XUMHUSUIIBIK 9icTepi
1IapyanibUIbIK JIMHAMHKAJIBIK €CernTepi. TennosHepreTHuecKUe CUCTEMBI U 3HEPTO-

KotenpHrle YCTaHOBKH

[TpnoGpeTeHne 3HaHUH O THIAX ¥ KOHCTPYKIMSIX MAPOBBIX, BOZOTPEHHBIX U

HCHOJIb30BAHUC B IIPOMBIIIJIICHHOCTH 1
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MPOMBINICHHBIX
npeanpustuil u XXKX
Boiler installations of
industrial enterprises
and housing and public
utilities

HapOBOIlOFpefIHLIX KOTJIOB, 00 OpraHu3anuu CKUranusg OpraHn4eCKux TOIUIMB B
TOIIKaX KOTJIOB, O TCHJ’IO(I)I/BI/I‘{GCKI/IX 1 TUAPOrasoqMHaAMHUYICCKUX IIPOLIECCaX,
MIPOTEKAIOLIUX B ra30BO3AYLIHOM U NApOBOASHOM TPaKTax KOTEIbHOU ycTa-
HOBKH, 00 yCIIOBHUAX paOOTH MOBEpXHOCTEH Harpesa. [IpuHItI paboThL, KOH-
CTPYUpPOBaHUE U TEIJIOBON pacyeT MapOBbIX, BOAOIPEUHBIX U TEXHOJOTHYECKUX
KOTJIOB. ['apaBnudecKkuil 1 a3poJuHAMUUYECKUN pacueThbl KOTIIOB.

acquisition of knowledge about the types and designs of steam, water and steam
boilers, the organization of burning of organic fuels in boiler furnaces, the ther-
mal and hydrodynamic processes taking place in the gas-air and steam-water
tracts of the boiler plant, and the operating conditions of heating surfaces. The
principle of operation, design and thermal calculation of steam, water and tech-
nological boilers. Hydraulic and aerodynamic calculations of boilers.

otpaciu XKKX, CrienBonpocsl cxUraHus
TOIUINBA, TOMIUBO U Teopus ropenus, Ou-
3UKO-XUMHYCCKHNEC METOABI ITOATOTOBKH BO-
bl

Thermal power systems and energy use in
industry and housing and public utilities,
Special issues of fuel combustion, Fuel and
combustion theory, Physical and chemical
methods of water preparation

26 | BII TK KazaHapIK KOHIBIPFBI- By, cy soHe Oy Ka3zaHbIKTapBIHBIH TYPJIEPIMEH jKOHE KOHCTPYKLHSIIAPBIMEH TepMUSIIBIK 5KOHE aTOMJIBIK JIEKTP
Bl KB JIap MEH XKBUTY JKOHe TaHbICY, Ka3aH/IbIK TEIITEPiH/IC OPraHUKaIIBIK OTBIH/IBI JKaFy bl YHBIMIIACTBIPY, | CTAHUMSUIAPBIHBIH TEOPHSUIBIK HETi3aepi,
BD EC aTOM 2JIEKTP CTaHIIMS- Ka3aH/IBIK 3ayBITBIHBIH T'a3]IbIK )KOHE Oy-Cy OJIapbIHAAFHI XKBUTY KIHE JKaHapMaWIbIH 'KaHYbIHbIH apHaNbI
JIapBIHBIH Oy renepa- THIPOIMHAMMKAIBIK YAEPICTEp, COHMA-aK KbUIBITY OCTTEepiHIH KYMBIC icTey MoceJenepi, OTHIH MEH JKary TEOPHSCHI,
TOpAapbI maptTapsl. by, Cy ’koHE TEXHOJIOTHAIBIK Ka3aHABIKTApbI Maiianany, xkobanay | cyxasl HailbIHIAYABIH (GH3HKA-XUMHSIBIK
KoTenpHble ycTaHOBKH JKOHE JKBUTY ecenTey NpuHOnMi. KazaHIbIKTapAbIH THAPABINKAJIBIK JKOHE aspo- | aicTepi
U TIapOT€HEPATOPEI JMHAMHKAJBIK €CeTTepi. TeopeTnueckue OCHOBBI TEIMIOBBIX U ATOM-
TEIUIOBBIX U aTOMHBIX [TpnobpeTenne 3HAHUH O THITAX ¥ KOHCTPYKIHUSIX ITAPOBBIX, BOAOTPEHHBIX U HBIX 2NeKTpocTaHnui, CrenBonpoCkl CxKH-
3MEeKTPOCTaHLUI MapOBOJOTPEIHBIX KOTJIOB, 00 OpraHHU3alluy CKUTaHUS OPraHUYECKUX TOILJIUB B | TaHUA TOIUIMBA, TOIIMBO M TEOPHs FOPEHUS,
Boiler installations and TOIKaX KOTJIOB, O TEIUIOPHU3NYECKUX U THAPOra30IMHAMHUYECKHUX MpoLeccax, DU3MKO-XUMHYECKHE METOBI ITOJJrOTOBKH
steam generators of IIPOTEKAOLIUX B ra30BO3AYLIHOM U IAPOBOASHOM TPAKTax KOTEIbHOU ycTa- BOJbI
thermal and nuclear HOBKH, 00 YCIOBHSAX pabOTHI MOBEpXHOCTEH HarpeBa. [IpuHIMIT paboThI, KOH- Theoretical foundations of thermal and nu-
power plants CTPYHpOBaHHE M TEILUIOBOI pacuer MapoBbIX, BOJOTPEHHBIX U TexHomorndeckux | clear power plants, Special issues of fuel
KOTJI0B. ['mapaBnuyeckuii 1 a3poANHAMUUYECKHUI pacyeThl KOTIIOB. combustion, Fuel and the theory of combus-
acquisition of knowledge about the types and designs of steam, water and steam | tion, Physico-chemical methods of water
boilers, the organization of burning of organic fuels in boiler furnaces, the ther- | preparation
mal and hydrodynamic processes taking place in the gas-air and steam-water
tracts of the boiler plant, and the operating conditions of heating surfaces. The
principle of operation, design and thermal calculation of steam, water and tech-
nological boilers. Hydraulic and aerodynamic calculations of boilers.
27 | BIITK By-ra3 >xoHe ras [ToHi OO¥BIHIIA TEOPHSIIBIK HETI3/IEp JKOHE JKbUTY KO3FaITKBIIITAPBIHBIH )KYMBIC | Cyabl Ta3apTynblH (pU3MKa-XUMUSUIBIK
Bl KB TypOHMHAIBIK iCTey MPUHIIHNII, KBITY KO3FAITKBIIITAPBIH/A KBITY KO3FAITKBIIITAPEIH/A KBITY | SIiCTepi, )KBUTyIHEPreTHKAJIBIK XKylienep
BD EC KOH/IBIPFBUIAPIBIH KO3FaITKBIIITAPEI, KBUTY KO3FAITKBIIITAPBIHBIH KOHE OJap/IbIH YKOHE OHEPKOCIIITE KOHE TYPFBIH Y-
CBHIFBIMIAFBIIITAPEI, KOMIIOHEHTTEPiHIH KOHCTPYKIUACHI, CBEPXTPErepiep MEH JKbITY KOMMYHAQJIBIK IIAapyaIlbUIbIKTa SHEPTUSHBI
KBLTY KO3FaNTKBIIITAPBIHBIH JKYMBIC iCTEYi jKOHE OJIAp/IBIH €CeITelTyl Typallbl aklapaT | maiijanany, SJIEKTPOTEXHHKA, HJIEKTPOHHKA,
KO3FaJITKBILITAPHI )KOHE 6ap. bipeyi eHIipicTiH KapKBIHIBI TaMYbIHBIH Ka31pri Ke3eHiHIH HeTi3Ti KBUTY TEXHUKACBIH OJIIICY KOHE OaKplIay,
TypOoreHepaTopiIapbl MacerenepiHiy 0ipi — ceHIM/I YITTHIK YKOHOMUKAHBIH 3HEPTHsl peCypCcTapbiHa TEXHUKAJBIK TEPMOJUHAMUKA, KbULY JKOHE

HaFHCTaTGHI/I, TCILIO0-
BbIC IBUTI'aTCJIN U TYP-

JCTCH CYPAHBICTBIH aPTYbIH KaAMTAaMAacChI3 €TY.
I[I/ICIII/IHHI/IHEI BKJIIOYACT CBCJACHUS O TCOPECTUUCCKUX OCHOBAX U NPHUHIMUIIC pa-

Macca TpaHcdepi, CYHbIK xKoHe ra3
MEXaHHKaChI
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OoreHepaTopsl napora-
30BBIX U Ta30TypOWH-
HBIX YCTAaHOBOK
Superchargers, heat
engines and turbogen-
erators of steam-gas
and gas turbine instal-
lations

0OOTHI HAarHETATENIEH U TEIIOBEIX I[BPIFaTeJ'Ieﬁ, mponeccax HpeOGpaS}OBaHI/IH B
TCIIJIOBBIX ABUTATCIIAX TEIJIOBOH OHEPIruu B MEXaHNYCCKYIO, KOHCTPYKIIUHN
Har"eTaTelIed ¥ TeTJIOBBIX ,I[BI/IFaTeJ'Ief/i 1 UX OTACIIBHBIX Y3JIOB, OKCIUTyaTalluio
Har"eTaTelIed ¥ TeIIOBBIX ,I[BI/IFaTeJ'Ief/i 1 UX pacyeThl. OZ[Ha 13 OCHOBHBIX IIPO-
O11eM COBpEMEHHOTO dTara HHTEHCU(HUKAINN TIPOU3BOACTBA — HAJEKHOE 0bec-
TIeYeHUE PACTYIINX MOTPEOHOCTEH OTpacield HapoIHOTO XO35HCTBA B YHEPTe-
THYECKHUX peCypcax.

The discipline includes information on the theoretical foundations and principle
of the operation of superchargers and thermal engines, the processes of conver-
sion in thermal engines of thermal energy to mechanical, the design of super-
chargers and heat engines and their individual components, the operation of
superchargers and thermal engines and their calculations. One

of the main problems of the current stage of intensification of production - reli-
able

ensuring the growing needs of the national economy in energy resources.

Du3uKo-XUMHUYECKHE METOABI MIOATOTOBKH
BOJIBI, TCHHOBHepI‘eTI/I‘IeCKI/Ie CHCTEMBI U
SHEProOMCIIOJIBb30BaAHUE B IIPOMBIIIIJIIEHHOCTH
u otpaciu JXKXKX, DnexTporexHuka,
OJIEKTPOHHKA, TETIJIOTEXHUIECKNE
HU3MEpPEHUs U KOHTPOJb, TeXHUUECKas
TepMoarHaMHuKa, TermomaccoOMeH,
MexaHnuka JKHUIOKOCTHU U Ira3a

Physical and chemical methods of water
treatment, Heat energy systems and energy
use in industry and housing and utilities,
Electrical engineering, electronics, heat en-
gineering measurements and control, Tech-
nical thermodynamics, Heat and mass trans-
fer, Fluid and gas mechanics

28 | BIITK Kbty xoHE aTOMIBIK 6 Op0Oip KBUTY SJHEPTeTUKACHI MHXKEHEP1 JKBUTY JKOHE aTOM JISKTP Cynpl Ta3apTyablH (HU3UKA-XUMUSITBIK
b1 KB Oy TypOHMHaIapHI CTaHIMSUTAPBIHBIH KYaTThI TypOOarperaTTapbIHbIH TEOPHUSCHI, KOHCTPYKIIHSCHI, dmicTepi, )KBLTY XKOHE aTOMJBIK JJIEKTP
BD EC [apoBsie TYpOMHEL ’)k00aay IpHHIMIITEDPI, IAPTTAPhl MEH KYMBIC PeXUMACPIH 01Tyl Kepek, CTaHIUSUTAPBIHBIH TEOPUSUTBIK HETi3/1epi,
TCIJIOBBIX 1 aTOMHBIX QpTYpJ'Ii MakKcCaTTarbl SHCPIrCTUKAJIBIK KOHABIPFBUIAPABIH XbIIY CXCMaJIapbIH QJICKTPOTCXHUKA, DJICKTPOHUKA,
3JIEKTPOCTAHLIMH JKaOpIKTayJaFbl TEXHOJOTTSUIBIK YpAicTepMeH Oy JKoHe Ta3 TypOWHaIapbIHBIH JKBITYTEXHUKAJBIK OJIIEYIIED XKOHE
Thermal and Nuclear JKYMBICHIH ©3apa TYCiHY KepeK. 0aKpUIay, TCXHUKAIBIK TEPMOIMHAMHUKA,
Power Steam Turbines KaxxnoMy TeniosHepreTuky HeoOX0AUMO 3HaTh TEOPHIO, KOHCTPYKIIMIO, OCHO- | JKBLIY XK9HE Macca TpaHcdepi, CYUBIKTBIK
BbI IPOCKTUPOBAHUSA, YCIIOBUA U PEIKUMBI OKCILTyaTalluul OHEPTETUICCKUX TYpP- JKOHE ra3 MEXaHHUKaChl
60MaHII/IH TCIUIOBBIX 1 aTOMHBIX 3J'ICI<TpOCTaHHI/If/’I, IIOHMMAaHHUE B3aNMOCBA3HN Du3nKo-XUMHUYECKHE METOAbI ITIOAIOTOBKHU
pa6OTBI IMapoOBbIX U I'a30BbBIX Typ61/IH C TEXHOJIOTUYCCKHUMU MTPpOoLECCaMu B 060- BOJIbI, TeOpeTI/IquKI/Ie OCHOBBI TCILIOBBIX U
PYAOBAHUHU TCIIOBBIX CXEM 3H€pr06HOKOB PAa3HOT0 Ha3HAYCHMUH. ATOMHBIX BJIGKTpOCTaHI_[HfI,
Each heat-and-power engineer needs to know the theory, design, design princi- | DnexTpoTexHHKa, 3IEKTPOHUKA,
ples, conditions and operating modes of power turbomachines of thermal and TEIUIOTEXHUIECKUE U3MEPEHHUS U KOHTPOJIb,
nuclear power stations, understanding the relationship between the operation of | Texuudeckast TepMoMHAMUKA,
steam and gas turbines with technological processes in equipping thermal TemmomaccoOMeH, MexaHuKa KUIKOCTH U
schemes of power units of different purposes. raza
Physical and chemical methods of water
treatment, Theoretical foundations of ther-
mal and nuclear power plants, Electrical
engineering, electronics, heat engineering
measurements and control, Technical ther-
modynamics, Heat and mass transfer, Fluid
and gas mechanics
29 | BIITK XKblnynanasIpy skoHe 6 By moni OKbIN yiipeHy OapbhIChIH/A CTYICHTTEP OHEPKACINTIK Cynisl Ta3apTyablH (U3UKa-XUMUSUIBIK
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BJ1 KB KBUTYJIBIK JKeJIiiep KacinmopsIHAap/a Oy oHe BICTBIK CYABIH CHITATTaMalapbl, XKbUTY azicTepi, XKBUTyIHEPIeTHKAIIBIK JKYHenep
BD EC Tennmodukarus u Ten- TaCBIMAIIIAFBIIITAPIBIH TApAMETPIIEPi XKOHE Oy JKOHE KBUTY TYTHIHY KOHE OHEPKOCIIITE KOHE TYPFBIH Y-
JIOBEIE CETH rpadukTepi Typamusl 6ineni; Oy, Cy KoHE KOHACHCAT JKEeNiJIepiHiH cXeMaapHl, KOMMYHAJIIBIK IIapyaIlbUIbIKTa SHEPTUSHEI
Heating and heating KOHCTPYKIMSUTAPBI MEH JKYMBIC PEXKUMEP1; KOCIIOPBIHAAPIBIH KBLTY nalganany, 3JeKTPOTEXHUKA, HIIEKTPOHHKA,
networks MyHKTTEPiHIH CXeMaJaphl, )Ka0IbIKTapHI )KOHE KYMBIC PEKUMIEPI. KBUTY/IBI OJIIICY JKOHE OaKpLIay, KBUTY JKOHE
JKBITBITY KOHE OPTAIBIKTaHABIPBUIFAH JKBUTYMEH JKaOIbIKTay IbIH SHEPTHUS Macca TpaHcdepi, CYHbIK xKoHe ra3
THIMALIITIH 3€pTTeY, )KbUIY IIBIFRIHAAPEIH aHBIKTAY 9IICTepi, XKBITY JKyienepi MeXaHUKaCHI
MEH OJIapJIbIH JIEMEHTTEPI, KbITY JKYKTEMECIH PEeTTey d/iCTepi, )KbULY jKoOHE DU3UKO-XUMUYECKHE METO/IbI TOJITOTOBKU
TUIIPABIUKAIBIK PSXKUMICPIL Oackapy KaFuIaTTaphl, THIMALTIKTI OaFanay Bofbl, TermnosHepreTuueckue CUCTEMBI U
9/1icTepi aHE SHEPTHUSIHBI YHEM/JISY YIIiH KeHIHT1 naiianany yIiH OHbI SHEProUCIIONb30BAaHHUE B IPOMBIIUICHHOCTH
YIFalTy OarbITTaphl. u otpacnu JXKKX, DnexTporexHuka,
I/I3yqa;1 JaHHYI0 JUCHUIUIMHY CTYJACHTBI O3HAKOMATCA C XapaKTCPUCTUKaAMU QJICKTPOHHKA, TCINIOTEXHUYECKUC
MOTpeOJIeHUs Tapa U ropsiyei BOJbI Ha MPOMBIIUICHHBIX MIPEANPUATHAX, apa- n3MepeHus 1 KOHTPOJIb, TermoMaccoOMeH,
METpaMH TETNIOHOCHUTENEH 1 rpadMKaMy apo- ¥ TEIUIONOTPeOIeHNS; cCXeMaMy, | MeXaHHKa >KUAKOCTH U ra3a
KOHCTPYKIHUSIMU M PeKUMaMU pabOThI TAPOBBIX, BOASHBIX U KOHICHCATHBIX Physical and chemical methods of water
ceTelt; cxeMaMu, 000pYIOBaHHEM U PEKUMaMH PabOTHI TETIOBBIX TYHKTOB treatment, Heat energy systems and energy
MPEANPUSITHH. use in industry and housing and utilities,
N3y4enue snepretudeckoil 3(HeKTUBHOCTU IIEHTPATM30BAHHOTO TEIUIOCHA0- Electrical engineering, electronics, heat en-
JKSHUSI 1 TEIUTO()MKAIMN, METOJIOB ONPEAETICHHUS PACXO0I0B TEIUIOTHI, CHCTEM gineering measurements and control, Heat
TEIIOCHA0KCHHUS U UX 3JIEMEHTOB, METOJIOB PETYIHPOBaHUs TeIIOBOM Harpy3- | and mass transfer, Fluid and gas mechanics
KU, IPUHIUIIOB YIIPABJICHUSA TCIJIOBBIMU U THAPABINICCKUMU PEKUMaAMU, MEC-
TOJIOB OLICHKU 3()(EKTUBHOCTH M HANPABIICHUH €€ MOBBILICHUS IS TOCIeNy-
JOIIETO UCIIONB30BAaHM B LIENIIX SHEPrOCOePEeKEHHS.
Studying this discipline, students will become acquainted with the characteris-
tics of steam and hot water consumption in industrial enterprises, the parameters
of heat carriers and graphs of steam and heat consumption; schemes, designs
and operating modes of steam, water and condensate networks; schemes,
equipment and operating modes of the heat points of enterprises.
Study of the energy efficiency of centralized heat supply and heating, methods
for determining heat costs, heat supply systems and their elements, methods for
regulating the heat load, the principles for controlling thermal and hydraulic
regimes, methods for assessing the efficiency and directions of its increase for
subsequent use for energy conservation.
30 | BIITK Kbuty anextp craHuu- XKIC xone ADC KocanKpl )kabIBIKTaphl: TEXHOJIOTHSIIBIK cXeMalap, JKYMbIC Cynpl TazapTyablH (HU3NKA-XUMHUSITBIK
B/l KB SUTAPBIHBIH KOCAJIKBI MIPHHIIAII, €CeNTEeYIeP: CY MEH OTBIHIBI NaiibIHAAY, TYTiH ra3apsl MEH aFbIHABI | SIIiCTEepi, )KBLTY KOHE aTOMIBIK dJIEKTP
BD EC XKaOIBIKTaphI CyJapAbl Ta3apTy, HUCTEPHATIAp MEH Ma3yT KOHABIPFBIIAPHL, JKbUTY KOHE )KbUTy | CTAaHIMSIIAPBIHBIH TEOPUSUIBIK HETi3Aepi,
BcmomorarensHoe GeimMi xoHE T.0. ANEKTPOTEXHHKA, DIICKTPOHHKA, KBTI
o0opyoBaHuE TEILIO- Bcnomorarensnoe o6opynosanue TOC n ADC: TeXHOIOTHYECKHE CXEMBI, eJIILIeY JKoHE OaKbLIay, JKBIITY JKOHE Macca
BBIX JICKTPOCTAHIMH NPUHIMUI JeHCTBHS, PaCUYeThl: MOJrOTOBKH BOJIbI M TOTUIMBA, OYUCTKH JBIMOBBIX | TachIMajay, CYHBIKTBIK )KOHE a3
Auxiliary equipment of ra3oB M CTOYHBIX BOJI, 0aKOBOTO M Ma3yTHOTO X03AHCTBa, TEINIOPUKAIIMOHHOTO | MEXaHUKAChI
thermal power plants y3J1a M y3JI0B IIpeoOpa3oBaHus apa u Jip. DH3MKO-XMMHYECKHE METOIbI ITOJITOTOBKH
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Auxiliary equipment of TPP and NPP: technological schemes, principle of op-
eration, calculations: preparation of water and fuel, purification of flue gases
and wastewater, tank and fuel oil facilities, heat and heat generation unit, etc.

BOJIBI, TeOpeTI/I'{eCKI/Ie OCHOBBI TCIIVIOBBIX U
ATOMHBIX JIEKTPOCTAHLIMMH,
DNEeKTPOTEXHUKA, JICKTPOHUKA,
TETUIOTEXHUIECKNE U3MEPEHUA U KOHTPOJIb,
TennomaccoOMeH, MexaHHKa KHUIKOCTH 1
rasa

Physical and chemical methods of water
treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering,
electronics, heat engineering measurements
and control, Heat and mass transfer, Fluid
and gas mechanics

6 cemecTp / 6 cemectp / Semester 6

Tangay ooiibinma komnoHerrrep / Komnonentsl no Beigopy / OptionalComponents
31 | BIITK OHepreTrka 5 KputysHepreTHKaHbIH HAaKThl MHKEHEPITIK 0OBEKTITIEPIH ecenTey e AKMNapaTThIK XKoHEe KOMMYHHUKAIHSIBIK
b1 KB caJlaChIH/IaFbl KOMITBIOTEPJIIK TEXHOJIOTUsUIAP/Ib] MTaijanany MYMKIHAIKTEPl MEH MBICALAAPBIH | TEXHOJIOTHUsUIap, JKbUTy SHEpreTHKaChIHIaFbl
BD EC aBTOMATTaHABIPBUIFaH TaHBICTHIPY; CAHABIK 9MIICTEP DJIEMEHTTEPIMCH )KOHE KOHBEKTUBTIK JKBLITY AIEMEHTTEP MEH XKYHenepai MOJenbIey,
xobarnay jkoHe TEHJICYJICpiHe JKOHE OJIapIbIH KOMITBIOTEpPIICPiH iCKe achIpyda COHFBI ANTOPUTMIICY JKOHE OHTaHIaHABIPY, KbLTy
xo0amnay Herizaepi afBIPMAIIBUIBIK JIICIH KOJNJaHy. TEXHUKACBIH €CEITeYACTi KOMITBIOTEPIIIK
CAIIP 1 0CHOBHI KOH- O3HaKOMJICHHE CTYACHTOB C BO3MOXKHOCTSIMHU H IIPUMEPaMH HCIIOTIH30BAHUS TEXHOJIOTHUSIIAP
CTPYHMPOBAHUS B TEll- KOMIIBIOTEPHBIX TEXHOJIOTUH B pacueTax KOHKPETHBIX HHKCHEPHBIX 00BHEKTOB HNudpopMannoHHO-KOMMYHUKAIIHOHHEIC
JIODHEPI'eTUKE TEIJIOPHEPTETUKH; C SJIEMEHTAMH YUCIICHHBIX METOJIOB M IPUMEHEHHEM METOIa | TEXHOJIOrHH, MozeaupoBaHue,
Computer-aided design KOHEYHBIX Pa3HOCTEN K YPABHEHUSM KOHBEKTHBHOTO TEILIOOOMEHA M UX KOM- ANTOPUTMU3AIMS ¥ OTITHMHU3AIHS
and design fundamen- MBIOTEPHON peaTu3aliH. 9JIEMEHTOB M CHCTEM B TEIIODHEPTETHKE,
tals in power engineer- Familiarization of students with the possibilities and examples of the use of KoMIibTepHbIE TEXHOJIOTHHU B TEMJIOTEXHHU-
ing computer technologies in the calculation of specific engineering objects of heat | ueckux pacuerax
power engineering; with elements of numerical methods and application of the Information and communication technolo-
method of finite differences to the equations of convective heat transfer and gies, Modeling, algorithmization and opti-
their computer realization. mization of elements and systems in thermal
power engineering, Computer technologies
in thermal engineering calculations
32 | BIITK WmxeHepiik sxoHe 5 Kobanay omici; Kypaeini cp30a; aXOHOMETPUKAJIBIK KeCKiHaep; 0eTi; 0eTi MeH AKITapaTThIK )KoHE KOMMYHHUKAIIHSITBIK
BJI KB KOMIBIOTEPITiK Tpadu- CBI3BIKTapHhI; OCTTEP/IiH KHBLUIBICH, CEKITUIIAP KOHE KECEKTEP; TONBIFBIPAK TexHonorusap, JKpury SHepreTHKaChIHAAFBI
BD EC Ka cyper; ckparl; OypaHaasbl OeTTep MEH KOCBUIBICTAp; KOMITBIOTEPIIIK rpaduka. 3JIEMEHTTEP MEH JKYHelepai MoebIey,

WHxeHepHas U KOM-
MpIoTepHAs rpaduka
Engineering and
Computer Graphics

Merton npoernupoBaHusl; KOMIUIEKCHBIN YepTek; aKCOHOMETPUIECKHEe N300pa-
KEHUA; TOBEPXHOCTHU, TOUYKH U JIMHUN HA MMOBEPXHOCTHU; NMEPECCUCHUC I10-
BEPXHOCTEH; CEUEHMSI U pa3pesbl; YepTEeX [eTalld; Pa3BepTKH; Pe3bOOBEIC
MMOBEPXHOCTU W COCAMHCHHUA, KOMIIBIOTCPHAA Fpa(I)I/IKa.

Projection method; complex drawing; axonometric images; surface; points and
lines on the surface; intersection of surfaces; sections and cuts; detail drawing;

sweep; threaded surfaces and connections; computer graphics.

AJITOPUTMIECY KOHE OHTalIaHABIPY, JKbL1y
TEXHUKACBIH €CENTeYAETi KOMITBIOTEPIIIK
TEXHOJIOTHUSIIAP
WudpopMannoHHO-KOMMYHHKAIIHOHHEIE
TeXHOJIOruu, MojenupoBaHue,
ANTOPUTMHU3AIUS U OTITUMH3AIINS
JIEMEHTOB U CUCTEM B TEIUIODHEPIeTHKE,
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KoMnbTepHbIe TEXHOJIOTHH B TEIIOTCXHU-
YEeCKUX pacueTax
Information and communication technolo-
gies, Modeling, algorithmization and opti-
mization of elements and systems in thermal
power engineering, Computer technologies
in thermal engineering calculations
33 | KIITK MyHaii-ras, 5 ChIFBUTFaH ayaHbl, CYBIK, ayaHbl 06Ty eHIMJepiH, OTHIH OHIIPYAl KoHE OHepKocINTeri ToCTYpIIi eMec JKoHe
111 KB METAJLTYPIHsl KOHE TapaTy/Ibl YTHIMJIBI CXEMallAPbIH TaHIay[a CTYICHTTEP IIH KOMITBIOTEPITIK JKaHAPTBUIATBIH SHEPTHUS KO3/EPi,
PD EC KOMMYHAaJIIBIK TEXHOJIOTHSIIAp/bl KOJIIaHa OTBIPHIIL, OCHI KYHeIep/IiH Heri3ri JKoHe KOCAIKbI OHEPKACINTIK KCIMOPBIHAAPIBI KOHE

IapyaIibUIbIKTa JKaOJIBIKTaphIH XK00aay, eCenTey, TaHIay KoHEe MaiJanaHy bl YHpeHy. TYPFBIH YH-KOMMYHAIBIK [IAPYaIlbUTBIKThI,

SHEPTHUSIHBI OHAIPY IIpuoOpereHue cTyJeHTaMH HaBBIKOB B BBIOOPE PallMOHANBHBIX CXEM CHCTEM SHEPTHSHBI YHEMCY/Ii )KOHE

XKoHe Oeuty Kyienep MPOU3BOJICTBA U PACIIPEACICHUS CIKATOrO BO3yXa, X0JI0/a, IPOIYKTOB pa3fie- | SHEPreTUKAIBIK ayAUTTI, KBUTYIbI XKOHE

CucTeMsl IPOU3BOJI- JICHUS BO3/1yXa, TOIUINBA, IPOEKTUPOBATh, PACCUUTHIBATE, BBIOMPATh U OKCIUTY- | JKBUIYZIBI €CENTeY, OTHIH XKaFy IbIH apHailbl

CTBAa U paclpe/ieiieHus aTHPOBATh OCHOBHOE M BCIIOMOTATENIbHOE 000PY/I0BAHUE ITUX CHCTEM C MIPH- CYpaKTapbl, JKaHAPMAa(bIH KaFbUTy

SHEPrOHOCUTEIEH B MEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHIA. epeKIIeNiKTepi, XKbLTy XKoHEe Macca Oepy,

HedTerazoBoii, Mmerai- The acquisition of students' skills in choosing rational schemes for the produc- CYUBIKTHIK JKOHE T3 MEXaHUKACHI,

JYpPrU4YecKOi 0Tpaciiu tion and distribution of compressed air, cold, air separation products, fuel, de- ANEKTPOTEXHHUKA, FIEKTPOHUKA, KBLUTYIbI

u JKKX sign, calculate, select and operate the main and auxiliary equipment of these OJIIIICY JKOHE OaKbLIay.

Systems for the pro- systems with the use of computer technology. TemmomaccoOMeH, MexaHuKa KUIKOCTH

duction and distribution rasa, DJIeKTPOTEXHUKA, DICKTPOHHKA,

of energy in the oil and TEIUIOTEXHUYECKUE U3MEPEHUS U KOHTPOJIb,

gas, metallurgy and CrienBONpOCH! CXKUIaHUs TOITHBA, TOITHBO

utilities U Teopus ropeHus, Hetpaaunnoxnsie u
BO306HOBH5[CMBIC HUCTOYHUKHU DHEPI'UU B
MPOMBIIIICHHOCTH, DHEProcoepexeHne 1
9HEProayHT MPOMBIIUICHHBIX MTPEATPHUsI-
it 1 006ekToB JKKX, Temmnodukanus u
TEIUIOBBIE CETH
Heat and Mass Transfer, Fluid and Gas Me-
chanics, Electrical Engineering, Electronics,
Thermal Measurement and Control, Fuel
Combustion Special Questions, Fuel and
Combustion Theory, Non-Traditional and
Renewable Energy Sources in Industry, En-
ergy Saving and Energy Audit of Industrial
Enterprises and Housing and Public Utilities,
Heat Heating and Heat Networks

34 | KII TK Kbty jxoHE aTOMIBIK, 5 JKOC xone ADC Herisri JIEKTPIIIK KOHE KOCAIKBI XKa0BIKTaphl: AJIEKTP Cynbl eMAeyaiH (pU3NKA-XUMISUTBIK,
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1 KB JIEKTPCTAHIUSIIAPBIHBI TeHepaTopIIaphl, KOCAIKBI CTAHIHAIAP KoHE T.0. azticTepi, XKBULY )KOHE aTOM DIIEKTP
PD EC H DJICKTPIIIK OeJriri DJNeKTpUIecKoe OCHOBHOE B BcrioMoraTenbHoe obopynoBarne TOC u ADC: CTaHIUSTAPBIHBIH TEOPHSUTBIK HETi3/1epi,
OnekTpuyecKas 9acTb 3IIEKTPOT€HEPATOPHI, TOJCTAHIIUH U JP. EKTPOTEXHHKA, JIEKTPOHUKA, XKBITY
TEIUIOBBIX U aTOMHBIX Electrical main and auxiliary equipment of TPP and NPP: electric generators, TEXHUKACHIH OJIIIICY XKaHe OaKpuIay
3JIEKTPOCTAHLIMH substations, etc. DusnKo-XxUMHUYECKUE METOIBI ITOATOTOBKHU
Electric part of thermal BOJIbI, TeopeTndeckrne OCHOBBI TEIUIOBBIX U
and nuclear power ATOMHBIX 3JIEKTPOCTAHITHIA,
plants DJIeKTPOTEXHUKA, DJIEKTPOHHKA,
TEIUIOTEXHUYECKUE U3MEPEHUS U KOHTPOJIb
Physical and chemical methods of water
treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering,
electronics, heat engineering measurements
and control
35 | KIITK DHEepreTuka xKoHe Me- By moHmi 3epTTey KOFaphl TEMIEPaTyPANbIK JKbLTY KOHIBIPFBLIAPEI, JKputy X0HE MaccalbIK TpaHchepT, CYHBIK
I KB TAJUTYpTHAAAFbI KOHIBIPFBUIAp TYPJIEPi, ONapbIH CHIATTaMaJIaPhl, )KYMbIC MPUHIHAII, )KYMBIC JKOHE ra3 MEXaHHUKACHI, JKaHapMai JKaryIbIH
PD EC KOFapbl TeMIepaTypa ICTey epeKIIeNTIKTePi )KoHE SHEPTreTHKA )KOHE METAILTYPIHsl calalapbIHIa apHaibl Mocenenepi, OTBIH XKIHE KaAHY
mporiecTepi MeH KOH- KOJIJaHY Typasbl HETi3ri MamiMeTTep Oeperi. TEOPHSCH, OHEPKACINTIK KOCITOPHIHAAPIBIH
JBIPFBLIApHI W3y4enune qaHHOM JUCIUIUIMHBI JaCT OCHOBHBIE CBEJICHUS O BHICOKOTEMIIEpa- Ka3aH/IBIK KOHIBIPFBIIAPHI )KOHE TYPFbIH Yii-
BricokoTemneparyp- TYPHBIX TETNIOTEXHHYECKUX YCTAHOBKAX, O TUIAX YCTAaHOBOK, HX XapaKTEpH- KOMMYHAJIJIBIK [IapyaIlbIIbIK
HBI€ MPOLIECCHI U yCTa- CTHK, IIPHHIIMIT IHCTBUsI, OCOOCHHOCTSX AKCITyaTallii U MIPUMEHEeHNH B 3Hep- | TemnomaccoOmeH, MexaHuKa KHIKOCTH U
HOBKHU B DHEPT'CTHUKE U TeTUYECKOH U MeTaJ’IJ’IprH’-IeCKOﬁ OoTpaciu. rasa, CneuBonpocm C)KUT'aHHA TOINJIMBA,
METaTyPrin The study of this discipline will give basic information about high-temperature | Tommgo u Teopus ropenust, KorenbHbie
High-temperature pro- heat engineering installations, types of installations, their characteristics, princi- | ycraHOBKH IPOMBIIIJICHHBIX TPEINIPUATAN U
cesses and installations ple of operation, features of operation and application in the energy and metal- | XXKX
in power engineering lurgical industries. Heat and Mass Transfer, Fluid and Gas Me-
and metallurgy chanics, Special Issues of Fuel Combustion,
Fuel and Combustion Theory, Boiler Instal-
lations of Industrial Enterprises and Housing
and Utilities
36 | KIITK Kbty xoHe aToM Cy TazapTy KOHABIPFBUTAPHIH jk00aay xoHe ecentey. JKBUTBITY KoHE aTOM Cynbl TazapTyabiH (U3UKA-XUMUSITBIK
I KB IIEKTPCTAHINSIIAPBIHBI 3JIEKTP CTAHIMSUIAPBl MEH Ka3aHIBIKTAp YIIiH Cy Ta3apTy KOHIBIPFBICHIH azicTepi, XKBUTY )KOHE aTOM IIEKTP
PD EC H Cy TazapTy tafaay. JKputy sKeniepine )KbUTy JIEKTP CTaHIUSIAPBIHIA CY/IbI Ta3apTy CTaHIUSTAPBIHBIH TEOPUSUIBIK HET13/1epi,
KOHJIBIPFBLIIapbIH cxemachiH TaHaay. Cy Ta3apTy KYpBUIFBICRIHBIH opHanacybl. TLU-7pI icke DJIEKTPOTEXHHUKA, DJIEKTPOHUKA, JKBULY IbI
kobaay jkoHe Kocy, Oanray skoHe oHTalnauaplpy. Cy TazapTy KOHABIPFBIIAPBIHBIH HETi3Ti oJIIIey XKoHe OaKbUIay, KBLTY JKOHE aTOM
naiianany YKOHE KOCAJIKbI JKaOIbIKTapbIH Mai1aaany. DJIEKTP CTAHLUSIAPBIHIAFbl XUMUSIIBIK

IIpoexTupoBanue u
JKCIUTyaTalus BOJO-
IIOATOTOBUTENBHBIX
YCTaHOBOK TCILUIOBBIX U
ATOMHBIX JJIEKTPO-

[IpoexTupoBanme U pacyeT BOJOMOATOTOBUTEIHHBIX YCTAHOBOK. BHIOOD CXEMBI
BOJIOMTOATOTOBUTENBHON YCTAHOBKH JIJISl TETJIOBBIX M ATOMHBIX JIEKTPUUECKUX
CTaHIUH U KOTEIhHBIX. BBIOOP cxeMbl 00paboTKK OoaImUTOYHON BobI Ha TOC
JUTS TEIUIOBEIX ceTell. KoMmoHoBKa 000pyIOBaHUS BOJOIIOITOTOBATEIBHBIX

yctaHoBoK. Ilyck, Hananka u ontumusanus BITY. DkcrutyaTanus OCHOBHOTO U

OakpLIay

Du3nKo-XUMHUYECKHE METOABI IOATOTOBKH
BOJIBI, TeopeTudeckne OCHOBBI TEILIOBBIX U
ATOMHBIX AJIEKTPOCTAHIIUH,
DIEKTPOTEXHUKA, JICKTPOHUKA,
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CTaHIUMN

Design and operation
of water treatment
plants of thermal and
nuclear power plants

BCIIOMOI'aTCJIbHOT'O 060pyI[0BaHI/IH BOJOMNOATOTOBUTECIIbHBIX YCTAHOBOK.
Design and calculation of water treatment plants. Choice of water treatment
plant for thermal and nuclear power plants and boilers. Selection of processing
scheme for make-up water at thermal power plants for heat networks. The lay-
out of water treatment equipment. Start, adjustment and optimization of TLU.
Operation of the main and auxiliary equipment of water treatment plants.

TCIVIOTEXHUYCCKNUC U3MEPCHUA U KOHTPOJIb,
XUMHYECKUN KOHTPOJIb HA TEIJIOBBIX U
ATOMHBIX 3JIeKTp0CTaHI_[I/IHX

Physical and chemical methods of water
treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering,
electronics, thermal measurements and con-
trol, Chemical control at thermal and nuclear
power plants

37

KII TK
]I KB
PD EC

OHipicTik
Ka3aHaapMeH )KLIJ'Iy
KeIIepiHiH
KOPPO3UACHI KOHE
KOHCEPBaLHACHI
Koppo3us u xoncepsa-
ouAa HpOMLIIHJ'IeHHBIX
KOTCJIbHBIX U TCIIJIIO-
BBIX CETEN

Corrosion and conser-
vation of industrial
boilers and heat net-
works

Kby 3HEpreTHKAIBIK ka0 IbIKTap IbIH CEHIM/II XKOHE THIM/II )KYMBICHIH
KaMTaMachbI3 €Ty MaKCaTbIHa MCTAJIJIbl KOPPO3UAAaH KOopray
TEXHOJIOTHSICBIMEH TaHbICy. JYKaOAbIKThI TOTTaHYJaH KOpFay Ke3iHJe KOppo3us,
TEXHOJIOTHSI KOHE CXEMOTEXHHKAIBIK LICHIIMAEP TYpabl CTYACHTTEPAIH
OinmimMiH any.

JKeimy HEpreTHKAIBIK Ka0IBIKTapIBIH CEHIM/II KOHE THIMI JKYMBICHIH
KaMTaMacChI3 €Ty MAKCATbIHAAd MCTAJIIbI KOPPO3UAAaH KOpray
TCXHOJIOTUACBIMEH TAHBICY. )Ka6,IlLIKTLI TOTTaHYydaH KOptray Ke3in[e KOppo3u4,
TCXHOJIOI'MA KOHE CXCMOTCXHUKAJIBIK HICIHiMZ[ep TypaJbl CTy,I[eHTTep,I[iH
OinmimiH any.

3HAKOMCTBO C TEXHOJOTUSIMH 3alIATBI MCTAJIJIa OT KOPPO3UuH, € LULCIbIO obecrie-
YeHHs HaJIe)KHOH U 3((eKTUBHON pabOThI TEIUIOIHEPTETHIECKOT0 000pyI0Ba-
Hus. [lonydyenue cTyaeHTaMu 3HaHUH O IPOLECCAX KOPPO3UHU, TEXHOJIOTUU U
CXEMHBIX PELICHHSX MPH 3a1iuTe 000pYA0BaHHUS OT KOPPO3HH.

3HAKOMCTBO C TEXHOJIOTHSIMU 3alIUTHI METaJIa OT KOPPO3HUH, C IeTbI0 obecre-
YeHHs HaJIe)KHOH U 3((eKTUBHON pabOThI TEIUIOIHEPTETUIECKOT0 000py10Ba-
HUs. HOJ‘Iy‘ICHI/IC CTyACHTaMH1 3HAHUH O mnmponeccax KOppo3uu, TCXHOJIOTHH U
CXCMHBIX PCHICHUAX MPH 3alUTC O60py,I[OBaHI/I$[ OT KOppO3Uu.

Acquaintance with technologies of protection of metal from corrosion, with the
purpose of maintenance of reliable and effective work of the heat power equip-
ment. Getting students knowledge about the processes of corrosion, technology
and circuit solutions when protecting equipment from corrosion.

Acquaintance with technologies of protection of metal from corrosion, with the
purpose of maintenance of reliable and effective work of the heat power equip-
ment. Getting students knowledge about the processes of corrosion, technology
and circuit solutions when protecting equipment from corrosion.

Cynbl Ta3apTyabiH (HU3UKA-XUMUSITBIK
anicTepi, JKbUTYIHEPIreTHKAJIBIK JKYHenep
’KOHE OHEPKACINTE )KOHE TYPFbIH YHi-
KOMMYHAJIIBIK IIapyallbIIbIKTa
SHEpreTUKaJbIK Naianany,
QJICKTPOTCXHUKA, DJICKTPOHUKA, KbUTY
TEXHHUKACBIH OJILICY KOHC 6aKLmay,
OHEPKOCINTIK KOCIMOPHIHAAD MEH
KOMMYHAIIBIK KOCITOPBIHIAPIBIH Ka3aHIbIK
KOHABIPTBLIIAPHI, 6y-ra3 JKOHC ra3
TypOHMHAIBIK KOHIBIPFBIIAPABIH
CYIEPKapFLILITAPHI, JKbLTY
KO3TAJITKbIIITAPBI JKOHE
TypOoreHeparopiapsl.
Du3nKo-XUMHUYECKHE METOAbI ITIOAIOTOBKHU
BOJIbI, TCHHO3HepFeTI/I‘IeCKI/Ie CHUCTEMBbI U
OHEProrcCnoJIb30BaHUC B IPOMBIIIIICHHOCTH
u otpaciu XKKX, DnexrporexHuka,
QJICKTPOHHKA, TCINIOTCXHUYCCKUC
HU3MEPCHUA U KOHTPOJIb, KorensHbIE YcCTa-
HOBKH NPOMBIIIJICHHBIX HpeI[HpI/IﬂTI/Iﬁ u
KKX, Haraerarenu, TenaoBbI€ ABUTaTEIIN H
TypOOTreHepaTops! apora3oBhIX U ra3oTyp-
OMHHBIX YCTaHOBOK

Physical and chemical methods of water
treatment, Heat energy systems and energy
use in industry and housing and utilities,
Electrical engineering, electronics, heat en-
gineering measurements and control, Boiler
installations of industrial enterprises and
utilities, Superchargers, heat engines and
turbogenerators of steam and gas and gas
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turbine plants

38 | KIITK TepMHsIIBIK JKoHE Koppo3sus Typ:aepi xaHe oJapAblH cHIlaTTamaiapbl. TeMneparypa MeH Cynsl TazapTyablH GU3UKa-XUMUSUIBIK
11 KB ATOMJIBIK KBICEIMHBIH Cy KACHETTEpiHEe ocep €Tyl arpecCHsiIbl areHT perinae. JKeury omicTepi, )KBLTY KOHE aTOM 3JIEKTP
PD EC ANIEKTPCTAHIHIIAPBIHBI JKYKTEMEJIEPiHiH )KOHE METAIIBIH KYPAMBIHBIH KOPPO3HS KBUIIaMIBIFBIHA CTaHIUSITAPBIHBIH TEOPHSUTBIK HETi3/1epi,
H ’KaOIbIFBIH acepi. Kopposust mHrnbuTopaps! xoHe CTUMYIIsTOpIapsl. Koppo3usHs! EKTPOTEXHHUKA, IINEKTPOHUKA, KBUTYbI
KOPpO3HIIAY JKOHE 3epTTey KOHE OHBIH OAaFBITHIH OaKbLUIay omicTepi. MeTam KOppo3HsICH JKoHE eIIIIey JKOHE OaKbLIAY, KBLTY JKOHE aTOM
caKTay JKYMBIC Ka0IBIFBIHBIH KOPPO3HACH. PeareHTTepiH cunarTaManapsl CakTaryja. | 3JEKTp CTAHIUATAPBIHIAFBl XUMHUSIIBIK
Kopposus u koHcepBa- JKbliry *oHE aTOM 3JIEKTpP CTAaHIMSIAPBIHBIH SHEPTETHKAIBIK Ka3aHABIKTAPbIH Gakplay
st 000pyIOBaHUS CaKTaybIH CXeMajlapbl MEH TEXHOJIOTHsIIapHI. DU3NKO-XMMHYECKHE METOIbI TOJITOTOBKH
TETJIOBBIX U aTOMHBIX Buzbl koppo3un 1 nX XapakTepUCTHKH. BrusiHue TeMmnepaTypbl 1 1aBieHns Ha | Boabl, TeopeTnueckre OCHOBBI TEIUIOBBIX U
AJIEKTPOCTAHIMN CBOMCTBA BOJBI KaK KOPPO3HOHHOT'O areHTa. BiMsiHNE TETIIOBBIX Harpy30K U ATOMHBIX JIEKTPOCTAHIIHH,
Corrosion and conser- COCTaBa MeTaJlla Ha CKOPOCTh KOPPO3UH. IHTMOUTOPBI U CTUMYJISITOPBI KOPPO- | DIEKTPOTEXHHKA, SIEKTPOHHUKA,
vation of equipment of 3u. MeTOo/Ibl U3Y4YEeHHsI KOPPO3UU U KOHTPOJIb 3a ee mpoTekaHueMm. CTOsSHOY- TCIJIOTCXHUYCCKUC U3MEPCHUS U KOHTPOJIb,
thermal and nuclear Hast KOppO3us METaJTa U KOPPO3us paboTaroiiero 000pyaoBanus. Xapaktepu- | XUMHUYECKHH KOHTPOJb Ha TEIUIOBBIX H
power plants CTHKa PeareHToB, MPUMECHAEMBIX IPH KOHCepBalMu. CXEMBI  TEXHOJIOTHH ATOMHBIX JIEKTPOCTAHIIUIX
KOHCEPBAIIMK SHEPTETHIECKUX KOTJIOB TEIJIOBBIX U aTOMHBIX 3jekTpoctanuuit. | Physical and chemical methods of water
Types of corrosion and their characteristics. Effect of temperature and pressure | treatment, Theoretical bases of thermal and
on water properties as a corrosive agent. The influence of heat loads and the nuclear power plants, Electrical engineering,
composition of the metal on the corrosion rate. Inhibitors and stimulants of cor- | electronics, thermal measurements and con-
rosion. Methods of studying corrosion and control over its course. Parking met- | trol, Chemical control at thermal and nuclear
al corrosion and corrosion of working equipment. Characteristics of reagents power plants
used in preservation. Schemes and technologies for the conservation of energy
boilers of thermal and nuclear power plants.
39 | KIITK OHIIPICTIK KbLTY CyMeH Ka0AbIKTayabl THICTI TYpJe YHBIMAACTBIPY/IbI XKOHE TYTHIHYIIBIHBI Cynpl TazapTyblH GU3UKa-XUMUSUIBIK
I1J] KB Ka3aHJIbIKTapbl MEH CYMEH a0JIpIKTay JKoHe OyMEeH KaMTaMachl3 eTY/IIH Cy carachlH XKaKCapTyMeH | aJicTepi, *KbUIyIHEPreTHKANIBIK XKyiienaep
PD EC KBUTY JKEJIJIEPIHiH cy OHEPKACINTIK KbUTY Ka3aHABIKTAPbIH/A KaHE KbUTY XKeJiaepinae (kopposus, YKOHE OHEPKACINTE )KOHE TYPFbIH YHi-

XUMUACHI
BOI[HO-XI/IMI/I‘IGCKI/IG
PEKUMBI ITPOMBIIIICH-
HBIX OTOIIUTCIIbHBIX
KOTCJIbHBIX U TCIIJIIO-
BBIX CETEN

Water chemistry of
industrial heating boil-
ers and heat networks

3po3us, Cy XKoHe Oy JIACTaHYHI) MPOIECTEP IIH HETi3T1 MUKIIMEH CY XUMHSCHIH
Tagaay. caKray, XUMUSIIBIK OHJIEY, 3a1aJICBI3aHIBIDY .

BbI60p BOJHO-XUMHUYCCKOT'O pC)KMMa C OCHOBHBIM INUKJIOM ITPOLECCOB HA
MNPOMBINUICHHBIX OTONHUTEIIbHBIX KOTCJIbHBIX U TEIIJIOBBIX CETAX (KOppOSI/Iﬂ,
9po3us, 3arpsiI3HEHUE BOIBI M TTapa ¥ T. [1.) C MPABIIFHON OpraHu3anueit
OYHMCTKH BOJbI U YIIYUIICHUS Ka4€CTBA BOAbI JJId IOAa4Y1 BOJbI U T1apa
MOTPEOUTENI0: 3HAKOMCTBO C METOJIAMHU COXPAHEHHs, XUMUYECKOl 00paboTKH,
JC3aKTHUBAIIUH.

Selection of water chemistry with the main cycle of processes in industrial heat-
ing boilers and heat networks (corrosion, erosion, water and steam pollution)
with proper organization of water purification and improvement of water quality
for water supply and steam to the consumer: familiarity with the methods
preservation, chemical treatment, decontamination.

KOMMYHAJIIBIK [ITapyalIbUIbIKTa
SHEpreTUKAIBIK Maliaaiany,
IIEKTPOTEXHHKA, JIEKTPOHUKA, XKBITY
TEXHHUKACBIH OJIICY KoHE OaKplIay,
OHEPKACINTIK KACIMOPBIHAAD MEH
KOMMYHAUIZIBIK KOCIMOPBIHAAPABIH Ka3aHIbIK
KOHJIBIPFBUIAPHI, Oy-Ta3 ’oHE Ta3
TypOMHAJIBIK KOHIBIPFBUIAP/IBIH
CyIepIKapFBILTAPbI, KbUTY
KO3FAJITKBIIITAPBI JKOHE
TypOoreHepaTopiapsbl.

DU3UKO-XUMHYECKHE METO/IbI TOJITOTOBKH
BOJIBI, TeMIOPHEPreTHUECKHE CUCTEMBI 1
SHEProUCIIONb30BAHNUE B TPOMBIIUICHHOCTH
u otpacnu JXKKX, DnekTporexHuka,
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QJICKTPOHHUKA, TCINIOTEXHUYCCKUC
HU3MEpEHUs U KOHTPOJb, KoTenbHble ycTa-
HOBKH IIPOMBIIUIEHHBIX IPEANPUATHH U
JKKX, Haraerarenu, TenaoBbIC ABUTAaTCIIN U
TypOOTeHEepaTOPHI TAPOTa30BhIX M ra3oTyp-
OMHHBIX YCTaHOBOK

Physical and chemical methods of water
treatment, Heat energy systems and energy
use in industry and housing and utilities,
Electrical engineering, electronics, heat en-
gineering measurements and control, Boiler
installations of industrial enterprises and
utilities, Superchargers, heat engines and
turbogenerators of steam and gas and gas
turbine plants

40 | KIITK TepMUAIBIK jKoHE 6 DJNEeKTp CTaHIISICHIH/IA TIPOLIECTEPAIH HETIi3T1 HUKIIMEH (TOTTaHy, 3pO3Hs, CY Cynpl Ta3apTyablH (HU3UKA-XUMUSITBIK
111 KB aATOMJIBIK JKOHE OYIBIH JIACTAaHYHI JKoHE T.0.) Cy-XMMUSHBI TAHIAY, KBUTY )KOHE aTOM omicTepi, )KBLTY XKOHE aTOM JJIEKTP
PD EC 3JIEKTPCTaHIUSIAPBIHbI 9JIEKTP CTAaHIMSIIAPBIHBIH IIUKIBIHIAFE Cy CTAHCACHIHBIH KaCHETTepIMEH JKOHE CTaHIUSUTAPBIHBIH TEOPUSUTBIK HETi3/1epi,
H Cy —XUMHUSJIBIK CyIbl Ta3apTyIbIH AYPHIC YHBIMIACTHIPBIIYBIMEH KOHE CYMEH KaMTaMachl3 €Ty | 3JEKTPOTEXHUKA, JIIEKTPOHUKA, KbLTY bl
pexxumaepi YIIiH Cy camachiHBIH kakcapybsiMeH JKOC xone ADC Oy: cakray omicTepiMeH OIIIIICY JKoHE OAKBLIAY, KBLUTY JKOHE aTOM
BoaHo-xuMunueckue TaHBICY, XUMIBUIBIK OHJIEY, 3a1aJIChI3AaHIbIPY. 9JIEKTP CTAHIMSIIAPBIHAAFbI XUMUSIIBIK
PEXUMBI TETUIOBBIX H Br160p BOTHO-XUMHUECKOTO PEKHUMA ¢ OCHOBHBIM ITHKJIOM IIPOIIECCOB Ha Oakplay
aTOMHBIX NIEKTPOCTAHINH (KOPPO3Us, 3pO3us, 3arpsi3HEHUE BOABI U ITapa M T. 11.), CO DU3UKO-XUMUYECKHE METO/IBI ITOJITOTOBKH
3JIEKTPOCTaHIUH CBOWMCTBaMU CTaHIMU BOJbI B IIUKJIE TEIJIOBOW M @TOMHOM 3JIEKTPOCTAHLIUU U BOJIbI, TeopeTnueckne OCHOBBI TEIJIOBBIX U
Water chemical re- MIPaBUIBHOM OpraHM3aIe OYNCTKH BOJIBI U YIIyYIIIEHHsI Ka4eCTBa BOIBI [T ATOMHBIX JJIEKTPOCTAHIIHH,
gimes of thermal and noaayu Boasl U napa TOC u ADC: 3HAKOMCTBO ¢ METOJJaMHU COXPAaHEHMUS, DNIEeKTPOTEXHUKA, dJIEKTPOHHUKA,
nuclear power plants XUMHYECKOH 00pabOTKH, Je3aKTHBALINH. TEIJIOTEXHUYECKHUE U3MEPEHUS U KOHTPOJIb,
Selection of water chemistry with the main cycle of processes at the power plant | Xumudeckunii KOHTPOIIb Ha TEILUIOBBIX U
(corrosion, erosion, water and steam pollution, etc.), with the properties of the ATOMHBIX JJIEKTPOCTAHIUSIX
water station in the cycle of thermal and nuclear power plants and proper organ- | Physical and chemical methods of water
ization of water treatment and improvement of water quality for water supply treatment, Theoretical bases of thermal and
steam TPP and NPP: familiarity with the methods of preservation, chemical nuclear power plants, Electrical engineering,
treatment, decontamination. electronics, thermal measurements and con-
trol, Chemical control at thermal and nuclear
power plants
7 cemectp / 7 cemecTp /Semester 7
Tangay oolibinma komnonerrrep / Komnonentsl no Beigopy / OptionalComponents
41 | KIITK OHepKaCcinTIK 6 OHEPKACINTIK XKBUIBITY Ka3aHABIKTAPHl MEH JKBUTYMEH >Ka0IbIKTay KYHeTIepiH DNEKTPOTEXHUKA, IIEKTPOHHUKA, JKbLTY
111 KB Ka3aHAbIKTap MEH OHEPKOCINTIK OaKpLIAy JXKYHelnepiHe apHanFaH allapaTThIK JKOHE SHEPTHACHIH OJIIIEY KOHE OaKbUIay, CYAbl
PD EC TYPFBIHY - OarmapiamManbIK KAMTaMachl3 eTYAiH HeTi3[epi, COHlali-aKk aBTOMaTHKa JalbIHIAY IBIH (PU3UKa-XUMHUSIIBIK 91iCTEP],
KOMMYHAJIJIBIK, ’Ka0JIBIFBI MEH KOMITBIOTEPIIIK TEXHUKAHBI KOJTIAHYMEH Ka3aHIBIK peKUMICPI JKaHAPMaiJIbIH KaHYbIHBIH apHalbl
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LIapyallbUIbIK
00BeKTIIepiH
aABTOMAaTTaHABIPBUIFaH
6ackapy xyiteci
ABTOMaTH3UPOBAaHHbIE
CHCTEMBI YIIPaBIICHUSA
TIPOMBIIIIJIIEHHBIMHU KO-
TEJNbHBIMUA U 00BEKTOB
KKX

Automated control
systems for industrial
boilers and housing and
public utilities facilities

MEH JKbIITYMEH jKa0JIbIKTay XKYyHenepiH 6acKapy/ bl KeTINipy IiH Heri3ri
MiazaerTepi. OchI XKyHenepiH THIPaBINKAIBIK KOHE KBUTY JKaFJaiIapbiH
OaxpLTayIBIH TYPII AeHrelepi cunartanrad. KazaHapIKTap MEH KBUTYMEH
JKaOIpIKTay KYHeNIepiH aBTOMATTaHABIPBIIFAH TEXHOJOTHSIIBIK OaKbpIIay
JKYHeci YIIiH anmapaTThIK XKoHe OaFmIapiaMaliblK KAMTaMachl3 €Ty Typalibl
akmapart Oeperi.

OCHOBBI TEXHHYECKUX CPEACTB U MaTteMarnieckoro obecreuenus ACY TII
MMPOMBINUICHHBIX OTONUTEIbHBIX KOTCJIbHBIX U CUCTEM TeHJ’IOCHaG)KeHI/IH, a
TaKKE€ OCHOBHBIC 3a/1a4U COBCPHICHCTBOBAHUA YIIPABJIICHUA PEKUMAaMU KOTCIIb-
HBIX U CUCTEM TEINIOCHAOKEHHUS C UCIIOIb30BAHUEM CpCACTB aBTOMAaTHUKU H
BBIYUCIUTEIbHOM TeXHUKHA. OMUCHIBAIOTCS Ppa3JInMvuHbIC YPOBHU YIIPABJICHUSA
TUApaBINYCCKUMU U TCIIJIOBBIMU PCKUMAMU 3TUX CUCTEM. HpI/IBOL[SITCH CBCaC-
HUS 0 TEXHUYECKHX cpescTBaX U MaTeMaTtudeckoM obecnieueHnu ACY TII xo-
TENBHBIX M CUCTEM TEIIOCHAOKEHMS.

Fundamentals of hardware and software for industrial control systems of indus-
trial heating boilers and heat supply systems, as well as the main tasks of im-
proving the management of boiler modes and heat supply systems using auto-
mation equipment and computer technology. The various levels of control of the
hydraulic and thermal conditions of these systems are described. Provides in-
formation about the hardware and software for the automated process control
system of boilers and heat supply systems.

Macenenepi, JKbLTY OHEPIre€TUKACHI KOHC
©OHEPKOCINTET1 TYPFBIH YH-KOMMYHAJIIBIK
LIapyallbUIbIKTa 3HEPTUAHBI Naliaany,
MOZCIBACY, DOHEPTETUKAAATbI DJIEMEHTTED
MeH XYHenepai OHTailnaHabIpy,
OHEPKOCINTET1 JOCTYPIIi eMeC KoHe
YKaHAPTHUIATHIH SHEPTH KO37epi,
Ka3aHAbIKTap By-ra3-ra3-Typ61/IHanmI<
KOHABIPTBLIIapAbIH GHepKQCiHTiK
KCIMOPBIHAAP MEH TYPFBIH-KOMMYHAJI/IBIK
mapyamblIbIK KOHABIPFbUIAPHI,
CBEpXIperepiiep, XKouly KO3FaITKbIIITapbl
KOHE TypOOreHepaTopiapsl
9J’IeKTpOT€XHI/IKa, DJICKTPOHHKA,
TCIVIOTCXHUYCCKUC U3MEPCHUA U KOHTPOJIb,
Du3HKOo-XUMHUYCCKHE MCTOABI MOATOTOBKH
BOJFHI, CH@L{BOHPOCH CXXHMI'aHHA TOIIJIMBA,
TeHHOBHepFeTI/I‘ISCKI/Ie CHUCTCMbI U 3HCPIO-
HCIOJIb30BAHUC B IIPOMBIIIIJIICHHOCTH 1
otpaciu XKKX, MonenupoBaHue,
AJITOpUTMU3AIUA U OITUMU3AUA
3JIEMCHTOB U CUCTEM B TCINIOOHCPI'CTUKE,
Herpanutmonnsie 1 BO30OHOBISIEMbIE
HUCTOYHHKH SHCPTUU B IPOMBIIIJICHHOCTH,
KorennHble YCTaHOBKH IMPOMBIIIJICHHBIX
npeanpustuil u XXKX, Haruerarenu, ten-
JIOBBIC IBUI'aTCJIN U Typ6OFCH€paTOpBI I1a-
POras’oBbIX U FaBOTyp6I/IHHBIX YCTAaHOBOK
Electrical engineering, electronics, heat en-
gineering measurements and control, Physi-
cal and chemical methods of water prepara-
tion, Special issues of fuel combustion, Heat
energy systems and energy use in industry
and housing and communal services, Simu-
lation, algorithms and optimization of ele-
ments and systems in power engineering,
Non-traditional and renewable energy
sources in industry, Boiler rooms installa-
tions of industrial enterprises and housing
and communal services, superchargers, heat
engines and turbogenerators of steam and
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gas and gas turbine installations

42

KIT TK
]I KB
PD EC

KbL1ynbIK sxoHE
aTOM/IBIK
NIEKTPCTAHINSIIAPEIH
aBTOMATTaH/ABIPBUIFaH
Oackapy xyienepi
ABTOMaTH3UPOBAaHHbIE
CHCTEMBI yIIPABICHUS
TETJIOBBIX U aTOMHBIX
3JIEKTPOCTaHIUHI
Automated control
systems for thermal
and nuclear power
plants

Ochl HQHILi OKY 6aprCLIH,Ha CTYACHTTECD XKbITY JJICKTP CTaHIUATIAPbl MCH aTOM
AIIEKTP CTAHLIUSUIAPBIHAAFHI KBUTY )KOHE KyaT IIPOLECTepiH
aBTOMATTAaHABIPYABIH 3aMaHayH aBTOMATTaHIBIPBUIFAH YAEPiCTEPiHIH
HETI3[IepiH, TUCTIeTYEPIICy HeT13/IepiH )KOHE 0JapaAbl OHTAHIAHIBIPY
TIPOIIeCTePiH MEHIePEIi.

B paMKax N3y4CHUHN ,IlaHHOﬁ AVUCHHUIUINHBI CTYACHTBI OCBAMBAKOT OCHOBEI CO-
BPEMEHHBIX ITPOIIECCOB aBTOMATHU3all 1 aBTOMATUYECKUX CUCTEM YIIPABICHUA
TeriosHepreTuueckux npoueccoB Ha TOC u ADC, 0CHOBHI AMCTIETYEPU3ALINH,
a TaKXKE MPONUCCChl UX ONTUMU3ALNU.

As part of the study of this discipline, students master the basics of modern au-
tomation processes and automatic control systems of heat and power processes
at thermal power plants and nuclear power plants, the basics of dispatching, as
well as the processes of their optimization.

BHCKTpOTeXHI/IKa, DJICKTPOHUKA, KBITYAbI
eIIIIey JKoHE OaKbLIay, Cy JalbIHIAYIBIH
(U3UKa-XUMIITBIK OIiCTEPi, OTBIHABI
YKaFyIbIH apHAWbl Mocelenepi, KbUTy JKoHe
aTOMJIBIK 3JIEKTP CTaHIUsUIAPBIHBIH
TEOPHSUIBIK HEeT13/1epi, KBLTY
ecenTeyepiHaeri KOMIbIOTEPIiK
TCXHOJIOTUsIAp, KbUTY JKOHE aTOM JJICKTP
CTaHIMAJIapbIHAArbl XUMUAJIBIK 6aKLIJ'Iay,
JKBLTY JKOQHE aTOM JJICKTP CTaHIUSIapPbIHBIH
0y Ka3aHabIFbL, JKbUTY JKOHE aTOMJIBIK Oy
TypOUHaIaphI

DNEeKTPOTEXHHUKA, dJICKTPOHUKA,
TCIVIOTCXHUYCCKUC U3MEPCHUA U KOHTPOJIb,
Du3HKOo-XUMHYCCKHE MCTOABI MIOATOTOBKH
BOJFHI, CHeL{BOHpOCH CXXHI'aHHA TOIIIMBA,
TeOpeTI/I‘IeCKI/Ie OCHOBBI TCIIJIOBBIX U aTOM-
HBbIX BHGKTPOCTaHL[Hﬁ, KOMHLTepHHe TCX-
HOJIOTHH B TCIJIOTCXHUYCCKUX pACHCTAX,
XUMHUYECKUN KOHTPOJIb HA TEILIOBBIX U
ATOMHBIX 3JICKTPOCTAHIUAX, KOTGJ’II;HI)IG
YCTaHOBKHU U MTAPOTrCHEPATOPHI TEIIJIOBBIX U
aTOMHBIX JIEKTPOCTaHLMMU, [TapoBbie Typ-
6I/IHBI TCIJIOBBIX U ATOMHBIX 3JICKTPOCTAH-
U

Electrical engineering, electronics, heat en-
gineering measurements and control, Physi-
cal and chemical methods of water prepara-
tion, Special issues of fuel combustion, The-
oretical fundamentals of thermal and nuclear
power plants, Computer technologies in
thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Thermal and Nuclear
Power Steam Turbines

43

KIT TK
IIJ1 KB
PD EC

OHEePKACINTIK Kacimo-
PBIHIAPAEI OacKapy
YKOHE SKOHOMHKACHI
DKOHOMUKA U yIIpaB-

[Tonrni KanmpImTacTHIPYFa BIKMAT eTeli, FRIIIBIMI SKOHOMHUKAIIBIK OiIay, TYCiHY
IIEKapachIH KOJAaHBUTYbIH SKOHOMHKAJIBIK YFBIMIAP MEH Teopusiiap, oiry
JIeHreliiH Oarasnay TypbICTBIFBIH SKOHOMHKAJIBIK HOTHKEIIEPIiH TEOPUSIIBIK
JKOHE 9KCIEPHMEHTTIK 3epTTeyJIep; cayaTThl )Kocnapiiayra )koHe 0acKapyra,

Keuryanepretrka, OHepKacinTeri JocTypii
€Mec JKOHE JKaHAPTHIIAThIH SHEPTHs
Ke3/1epi, KACIIIKEePIIiK KaHe OM3HeC
caJlaJlapblH/Ia SJIEMEHTTEp MeH KyHenepi
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JICHUC MMPOMBIIICH-
HBIMU IPEATIPUATUAMA
Economics and man-
agement of industrial
enterprises

FBUIBIMU-3€PTTEY JKOHE TKIPHOEIIK-KOHCTPYKTOPIIBIK KYMBICTapMEH
(F3TKXX) xy3ere aceipyra, Tanmayra sxoHe Oaramayra F3TKIK motmkenepin
maiianana OTBIPHII, Ka3ipri 3aMaHFHI OAICTEPiH TOXKipuOene cayaTTsl maigana-
HY oflicTepi MEH YHBIMIACTHIPY MIPHHIUNTEP] KoHE OacKapy TeIIodHepreTHIe-
CKHM OH/IPYTe KOJI )KETKi3y YIIiH XKOFapbl 5JKOHOMUKAIBIK HOTIKEIEpi.
Wzyuenne quCOUIUIMHBI CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO SKOHOMHY E-
CKOT'O MBINUJIEHUS, TIOHUMAHUIO I'PaHUL TPUMEHUMOCTH SKOHOMHUYECKUX ITOHSA-
TUN U TeOprI, YMEHUIO OUE€HUBATL CTCIICHb JOCTOBEPHOCTU SKOHOMUYCCKUX
PEIYIbTATOB TCOPCTUYCCKUX 1 SKCIIECPUMCEHTAJIBHBIX PICCJleL[OBaHHﬁ; YMEHUIO
IJIaHUPOBATH U YIPABJIATH HAYYHO-UCCICAOBATCIBCKUMU U ONIBITHO-
KoHCTpYKTOpckuMU padotamu (HUOKP), ocyriecTBnsTh aHanu3 U OLEHKY pe-
3yneraToB HUOKP ¢ ncnonb3oBaHneM COBPEMEHHBIX METO/I0B, YMEHUIO IPH-
MCHATH Ha NPAKTHUKE METOAbI U IPUHIMWIIBI OPraHu3alvi U YIIpaBJICHUA TCIJI0-
OHEPIreTUYCCKUM MIPONU3BOACTBOM JI JOCTUIKCHHUA BBICOKNX 9 KOHOMHNYCCKUX
pe3yIbTaTOB.

The study of the discipline contributes to the formation of scientific economic
thinking, understanding of the boundaries of applicability of economic concepts
and theories, the ability to assess the degree of reliability of the economic re-
sults of theoretical and experimental studies; the ability to plan and manage
research and development (R & d), to analyze and evaluate the results of R & d
using modern methods, the ability to apply in practice the methods and princi-
ples of organization and management of thermal power production to achieve
high economic results.

OHTaWJIaHABIPY, OHEPKACIM KOHE TYPFHIH
YH-KOMMYHAJIIBIK I1apyallblIbIK,
MOJEBIEY, AITOPUTMEY )KOHE
OHTAWIAHABIPY.

TennosHepreTHYECKUE CUCTEMBI U1 3HEPTO-
HCIIOJIB30BaHUE B IIPOMBIIIITIEHHOCTH U
otpaciu XKKX, MonenupoBaHnue,
AJIrOpUTMU3aAlUA U ONNTUMU3AUA
3JIEMCHTOB U CUCTEM B TCIJIOOHCPI'CTUKE,
HeTpaI[I/IIlI/IOHHLIe U BO300OHOBIIIEMEIE
HUCTOYHHKH SHCPIUU B IPOMBIIIIJICHHOCTH,
[IpennpuHUMaTENIBECTBO U OU3HEC

Thermal Power Systems and Energy Use in
Industry and Housing and Public Utilities,
Modeling, Algorithmization and Optimiza-
tion of Elements and Systems in Thermal
Power Engineering, Non-Traditional and
Renewable Energy Sources in Industry, En-
trepreneurship and Business

44 | KITTK Koty nbikxone- 5 YKOC xoHe aTOM 3JEKTP CTAHIMUIAPBIHBIH SHEPTETUKAIBIK KOHBIPFUIAPBIH TepMUAIBIK XKOHE aTOMABIK JIEKTP
I1J] KB ATOM/JIBIKAJIEKTPCTAH- kKabJIpIKTapbl MEH IapaMeTpiiepiH TaH/ay HYCKaJlapblH jKxo0alay yKoHe CTaHUMSIIAPBIHBIH TEOPHSIIBIK HEri31epi,
PD EC UsUTApBIHKOOa- TEXHUKAaJIBIK-9KOHOMHUKAJIBIK HETi3IeMEHIH HETi3Ti Macelnenepi Kapasl. JKBITY €CelTeyepiH/Ieri KOMITBIOTEPIIiK
JIayABIHTEX HUKAJIBIK- Heri3ri enmemMzaep MeH cunaTTamaiapa by MaKCaTThl OHTAMIaHBIPY TEXHOJIOTHsIIap, KACIIKEPIIiK )koHe OU3HecC
9KOHOMHUKa- (hYHKIMSCBIHA 9CEPiHIH HETi3Ti emeMaepi KenTipiie . TeopeTnveckre OCHOBBI TETLIOBBIX U aTOM-
JIBIKHET13/1epi PaccmaTpuBaroTCsl OCHOBHBIE BOTIPOCHI MPOSKTUPOBAHUS U TEXHUKO- HBIX 3JIEKTpOoCcTaHINH, KoMIibTepHbIE TEX-
Texunko- 9KOHOMHYECKOT0 000CHOBAHMS BApHAHTOB BEIOOpa 000PY/ZIOBAHUS U ITapaMeT- | HOJIOTHH B TETNIOTEXHUYECKUX pacuerax,
SKOHOMMYECKHE OCHO- pos sHEprodiokoB TOC u ADC. [IpuBoasATCS OCHOBHBIC KPUTEPHH BEIOOpa H [IpenqnpuHIMAaTEIECTBO U OHU3HEC
BBI IIPOCKTHPOBAHUSI BJIMSIHAE OCHOBHBIX TTAPAMETPOB U XapaKTEPHCTHK Ha IEJICBYIO (DYHKIIHIO OTI- Theoretical foundations of thermal and nu-
TETJIOBBIX U aTOMHBIX TUMHU3AIHH. clear power plants, Computer technologies
IIIEKTPOCTAHIMI The main issues of design and feasibility study of options for choosing equip- in thermal calculations, Entrepreneurship
Technical and econom- ment and parameters of power units of TPPs and nuclear power plants are con- | and business
ic basis for the design sidered. The main selection criteria and the influence of the main parameters
of thermal and nuclear and characteristics on the target optimization function are given.
power plants
45 | KIITK OHJIPICTIK KbUTY 7 ByJ1 oH cTyieHTTepAl KAMTHABI 3€pTTeY, Kobajlay Heri3iepi, JKbUTy JIEKTP Cynisl Ta3apTyablH QU3UKA-XUMUSUIBIK
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I KB Ka3aH/IBIKTapbl MEH CTaHIMSIIAPbl, OHEPKICINTIK Ka3aHIbIK, SHEPTHAMEH a0 IbIKTay JKYHelepaiH, azicTepi, )KaHapMai/IbIH JKaHYBIHBIH peKIIe
PD EC KBLTY JKeNiJepiHe OHEPKOCINTIK KOCIMOPBIHAAPIBIH, COHIal-aK JKBITY YHEPTeTHKAIBIK KAOIBIKTEl | MAcCeleNepi, JKbUTy HepreTUKAJIBIK JKyHenep
apHaIFaH MOHTaX/ay. KOHE OHEPKICINTE JKOHE TYPFHIH YH-
XKaOIBIKTap bl JlaHHas AUCIMIUIMHA BKIIOYAET B c€0s M3yUYE€HHE OCHOBBI IPOEKTUPOBAHUS KOMMYHAJIIBIK [TaPYaIIbUIBIKTa SHEPTUSHBI
xKobanay )KoHE OpHATY TETUIOBBIX ANIEKTPOCTAHINHN, TPOMBIIUICHHBIX KOTEIBHBIX U CHCTEM YHEPTO- naianany, eHepKaCIlTeri JocTypii eMec
ITpoekTupoBaHue u CHA0>KEHMS IPOMBIIIICHHBIX MPEANPHUATHH, a TAK)KE MOHTAX TETIIIO3HEPTeTH- KOHE KAHAPTHUIATHIH SHEPTHA KO3.epi,
MOHTaXk 000pyJOBaHHUS YECKOT0 000PYIOBAHHS. OHEPKOCINTIK KOCIMOPBIHAAD MEH
MIPOMBIIIICHHBIX OTO- This discipline includes the study of the basics of designing thermal power KOMMYHAIIZIBIK Ka3aHAbIK KOHIBIPFBUIAPEL,
MTUTENBHBIX KOTEIBHBIX plants, industrial boilers and power supply systems of industrial enterprises, as apanac OUKJIZI ra3-ra3 TypOHHaIIbI
U TEIUIOBBIX ceTel well as the installation of thermal power equipment. KOHJBIPFBUIAPBIH CYNepKapFBIIITAPHI,
Design and installation JKBUTY KO3FAJITKBIIITAPBl MEH
of equipment for indus- TypOoreHepaTopIapst
trial heating boilers and DU3UKO-XUMHUYECKHAE METOBI IIOATOTOBKU
heat networks BOJIbI, CIIEIIBOTIPOCHI CXKUT'aHNUS TOTLINBA,
TemnosHepreTHIecKne CUCTEMBI H SHEPTO-
UCTIONIb30BAHKE B TPOMBIIUICHHOCTH 1
otpacau XKKX, Herpanuuuonnsie u
BO300HOBIISIEMbIE HCTOYHUKH YHEPTHH B
IIPOMBIIICHHOCTH, KOTenbHbBIE YyCTaHOBKH
MIPOMBIIIICHHBIX npeanpuatuii u XKX,
Harnerarenu, TenioBbie IBUTATEIN U TYP-
OoreHeparopsl Mapora3zoBbIX U ra30TypOUH-
HBIX YCTaHOBOK
Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Non-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants
46 | KII TK Keimy sxoHE aToM byt IoH cTyieHTTep Al KAMTUABI 3epPTTeY, KoOaay Heri3epi, JKbUTy JIEKTP Cynsl eMaeyniH Gu3nKa-XUMHUSITBIK
111 KB 3JIEKTpCTaHCAJIapblHA CTaHIUAIAPHI, OHEPKICINTIK Ka3aHBIK, JHEPTUAMEH KaOABIKTAY KYHeIepaiH, omicTepi, OTBIHIBI JKaFyAbIH apHANBI
PD EC apHaJFaH OHEPKOCINTIK KOCIMOPBIHAAPIBIH, COHIal-aK JKBITY YHEPTeTHKAIIBIK KAOIBIKTEl | MACeIeNepi, KbLUTY KOHE aTOM DJIEKTP
KaOIBIKTapIBI MOHTaXay. CTaHIMSUTAPBIHBIH TEOPHUSIIBIK HET131epi,

»kobanay >kKoHe OpHATy
[IpoexTupoBanue u
MOHTaX 000pyJOBaHUS
TEMJIOBLIX X ATOMHBIX
2JIEKTPOCTAHIIMH

I[aHHaH JAUCIHHUIIJIMHA BKJIFOYACT B ceost N3YYCHUE OCHOBBI ITPOCKTUPOBAHUA
TCILIIOBBIX 3J'I6KTpOCTaHIIHI71, MPOMBIINIJICHHBIX KOTCJIbHBIX U CUCTEM DHEPIO-
CHAOXKeHUs MPOMBIIIICHHBIX HpeI[l'[pH)ITPIﬁ, a TaK)K€ MOHTAK TCIJIOOHEPTETU-
4eCKOro 000pyI0BaHuUsI.

This discipline includes the study of the basics of designing thermal power

KBUTY €CeNTeyJIepiHaeTi KOMITBIOTEPIIiK
TEXHOJIOTHUSIIAP, KBLTY XKOHE aTOM JIEKTP
CTaHIMSIIAPbIHAaFbl XUMUSUIBIK OaKbLIay,
JKBLITY JKOHE aTOM/JIBIK JJIEKTP
CTaHIMSIIAPBIHBIH Ka3aH[bIK JKoHE Oy
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Design and installation
of equipment for ther-
mal and nuclear power
plants

plants, industrial boilers and power supply systems of industrial enterprises, as
well as the installation of thermal power equipment.

TEHCPATOPJIaphl, XKbITY KOHE aTOM BJICKTP
CTaHIUSUTAPBIHBIH Oy TypOWHATapHI
DuznKo-XUMHYCCKHE METOABI IOAIOTOBKH
BOJBI, CH@L{BOHpOCbI CXXHUIraHUs TOILJIMBA,
TeopeTI/meCKHe OCHOBBI TCIIJIOBBIX U ATOM-
HBIX 3JIeKTpocTaHuui, KoMnbrepHble TEX-
HOJIOTUH B TEIJIOTEXHUYECKUX pacyeTax,
XUMHYECKUHN KOHTPOJIb Ha TCIIJIOBBIX U
ATOMHBIX JJICKTPOCTAHIUAX, Korennurie
YCTAaHOBKH U IMapOT€HECPATOPLI TCIUIOBBIX U
aTOMHBIX 3JeKTpocTaHui, [lapoBsie Typ-
6I/IHbI TCIJIOBBIX 1 aTOMHBIX 3JICKTPOCTAH-
05051

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nu-
clear power plants, Computer technologies
in thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants

47

KII TK
1 KB
PD EC

OHIIPICTIK KbLTY
KasaHABIKTapbl MECH
KBUTY JKeliJepine
apHaJiraH >Ka6,I[LIKTBI
JKOHCY JKOHC
TEXHUKAJIBIK KbBI3BMET
KepceTy

PemonT n OKCILTyaTa-
Ut 000pyHOBaHHS
MIPOMBINUICHHBIX OTO-
IIUTCIIbHBIX KOTCJIbHBIX
1 TEIJIOBBIX CceTen
Repair and mainte-
nance of equipment for
industrial heating boil-
ers and heating net-
works

ByJ1 oH cTy/IeHTTep Al KAMTHABI 3ePTTEY, KYMBIC ICTey MEH MaiianaHy
PEKUMICPIH KBUTY 3JCKTPCTAHIUSIIAPBIH KbUTY SHEPTeTUKAIIBIK
KabJIBIKTapbIH, OHEPKICINTIK Ka3aH BIKTAP KOHE JKbUTY KeJIepiHiH, COHIan-
aK YKoCTIapIay *oHe JKOHJIEY KYMBICTapBIH KYPri3y.

I[aHHaSI JUCIHHUIIIIMHA BKJIIOYAacT B cebst HN3y4YCHUC PCIKUMOB pa6OTLI 1 3KCILTya-
Talluy TCIJIOOHCPTCTUICCKOTI O O60py,I[OBaHI/I$[ TCIUIOBBIX DJICKTPOCT aHHHfI,
MNPOMBIINUICHHBIX KOTCJIbHBIX U TCIIJIOBBIX ceTeﬁ, a TaK)KXC INIaHUPOBAHUE U TIPO-
BEICHUEC PEMOHTHBIX pa60T.

This discipline includes the study of modes of operation and operation of ther-
mal power equipment of thermal power plants, industrial boilers and heating
networks, as well as planning and carrying out repairs.

Cynpl TazapTyblH GU3UKa-XUMUSUIBIK
omicTepi, JKaHAPMaIbIH KaHYBIHBIH CPEKIIIe
MaceJIenepi, JKbLUTydHepreTHKAIIBIK JKYyHesep
JKOHE OHEPKACINTE )KOHE TYPFhIH YH-
KOMMYHAJIIBIK [TapYaIIbUIBIKTa SHEPTUSHBI
nmaianaHy, OHEpKACIITeT I9CTYPIIi emMec
JKOHE JKaHAPTBUIATBHIH SHEPTHS KO3/1epi,
OHEPKACINTIK KACIMOPBIHAAD MEH
KOMMYHAJIIIBIK Ka3aHIbIK KOHIBIPFBUIAPEL,
apanac IUKIIJ ra3-ra3 TypOHHaIIbI
KOHJIBIPFBUIAPBIH CYIIePIKapFbIIITAPI,
KBUTY KO3FAIITKBIIITAPbI MEH
TypOoreHepaTopaapbl
DU3UKO-XUMHUYECKHE METO/IbI TOJITOTOBKH
BOJibl, CIIEIIBONIPOCHI CHKUTaHUSI TOTLINBA,
TemosHepreTHyeckne CUCTEMBI U SHEPTO-
UCTIONIb30BAHKE B TPOMBIIUICHHOCTH 1
otpacau XKKX, Herpanuuuonnsie u
BO300HOBJISIEMbIE HCTOYHUKH YHEPTHHU B
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MMPOMBINUICHHOCTH, KorenbHurie YCTaHOBKH
POMBIIIIEHHBIX Npeanpusatuil u KKX,
HaI‘HCTaTeHI/I, TEIUIOBBIC ABUTATEIIN U TYP-
OoreHepaTopsl Mapora3oBhIX U ra30TypOH-
HBIX YCTAaHOBOK

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Non-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants

48

KIT TK
]I KB
PD EC

TepMI/ISIJ'IBIK KOHEC
ATOM/IBIK
DJICKTPCTaHIMsJIapbIHA
apHaJiraH )Ka6,I[LIKTBI
JKOHZCY JKOHC
TEXHHUKAJIBIK KBI3BMET
Kopcery

PemoHT 1 3KkcmyaTa-
st 000pymOBaHUS
TCIJIOBBIX U aTOMHBIX
3JIEKTPOCTaHIUH
Repair and mainte-
nance of equipment for
thermal and nuclear
power plants

By noH cTyaeHTTep Al KAMTHABI 3epTTEY, KYMBIC icTey MeH Maiiiaiany
peman{epiH JKbUTY DJICKTPCTAHIUAIAPBIH KbLTY DHCPTCTHUKAJIBIK
JKaOBIKTapbIH, OHEPKACIIITIK Ka3aHABIKTap JKOHE JKBUTY JKeJIepiHiH, COHIal-
aK yKocrapiiay ’oHe JKOHIIEY KYMBICTapBIH JKYPTi3y.

I[aHHaSI JUCIHIUIIJIIMHA BKIIFOYACT B cebs HN3y4YCHUC PCIKUMOB pa6OTLI 1 3KCILTya-
Taluy TCIJIOOHCPTCTHUICCKOI O O60py,HOBaHI/I$[ TCIIJIOBBIX SJISKTPOCTaHHI/If/‘I,
MMPOMBINUICHHBIX KOTCJIbHBIX U TEIIJIOBBIX CeTeﬁ, a TaKXKC IUIaHUPOBAHUE U TIPO-
BEJICHHEC PEMOHTHBIX pPaboT.

This discipline includes the study of modes of operation and operation of ther-
mal power equipment of thermal power plants, industrial boilers and heating
networks, as well as planning and carrying out repairs.

Cynbl eMAeyaiH GU3UKA-XUMISITBIK,
omicTepi, OTBIHIBI JKaFyAbIH apHANBI
MQCGJ’IGJ’Iepi, JKbLTY JKOHE aTOM JJICKTP
CTaHUHWAJIIApbIHbIH TCOPHUSJIBIK HeFiB,Z[epi,
JKBITY €CelTeyepiH/Ieri KOMITBIOTEPIIiK
TEXHOJIOTUsIAp, KbUTY JKOHE aTOM JJICKTP
CTaHIMAJIapbIHAAFbl XUMUAJIBIK 6a1<1;1nay,
JKBITY J)KOHE aTOMJBIK JJIEKTP
CTaHIMAJIApBIHBIH Ka3aHABIK KOHE 6y
TEeHEPATOPJIAPEI, )KBITY KOHE aTOM DJIEKTP
CTaHUMSIIAPBIHBIH Oy TypOHHAIAPEI
Du3HKO-XUMHYECKHE MECTOABI MIOATOTOBKH
BOJHI, CHeHBOHpOCH CXXHI'aHUs TOILJIMBA,
TeOpeTI/I‘leCKI/IG OCHOBBI TCIIJIOBBIX U aTOM-
HBbIX BHGKTPOCTaHHHﬁ, KOMHLTCpHHe TEX-
HOJIOTHH B TCIVIOTEXHUYCCKUX paACyYCTaAX,
XHAMUYEeCKUH KOHTPOJIb Ha TCIJIOBBIX U
ATOMHBIX JJICKTPOCTAHIUAX, Korennusie
YCTaHOBKHU U MTAPOTrCHEPATOPHI TEIIJIOBBIX U
aTOMHBIX JIEKTPOCTaHLMHU, [TapoBbie Typ-
OWMHBI TEIUIOBBIX U @TOMHBIX OJICKTPOCTaH-
895071

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nu-
clear power plants, Computer technologies
in thermal calculations, Chemical control at
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thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants

49 | KIITK MyHaii-ras, 6 By nonzi okbIn OoFaHHAH KeifiH CTYAeHTTep KOpIIaFaH OPTaHBl @HepKacinTik | Cyabpl Ta3apTyAblH (HHU3HKa-XUMHUSITBIK
11 KB MeTaJUTyprus eHJIpicIieH Oipre KacHeTTepi MEH e3apa dPEKeTTECTIri Typairsl OlmiMaepiH smicrepi, >kaHapMa/IbIH KaHYBIHBIH EpPEKIIe
PD EC ©HepKacibi koHe KaJBIITACTHIPA aTajbl, OHAIPICTIH TEXHOIOTUSIIBIK, TEXHUKAJIBIK )KOHE IKOJI0- Maceenepi, JKbUTy HepreTUKAJIBIK JKyienep
TYPFBIHYH- THSUTBIK, aCTIEKTICPiHiH KOpIIaFaH OpTara e3apa OalIaHBICH Typalbl ACSHBI YKOHE OHEPKICIIITE KOHE TYPFBIH Y-
KOMMYHAIIJIBIK Gepeni. KOMMYHAIJIBIK [ITapYaIllbUIBIKTa SHEPTUSHBI
HIapyabUTBIK [Mocne n3yueHus: TaHHOW AUCUMIUTUHEI CTYAEHTHI CMOTYT C()OPMHUPOBATH 3HA- naiijajaany, eHepKacilTeri JacTypil emec
CaJlaChIH/IaFbl HUSI CBOMCTB M B3aUMO/ICHCTBUS OKpY Karollel cpeJibl C POMBIIIIEHHBIM TPO- | JKOHE )KaHAPTBUIATHIH SHEPTHUS KO37epi,
)Ka6I[I)IKTapZ[I>I H3BOJACTBOM, NAaTh MPCACTABJICHUSA O B3AUMOCBA3U TCXHOJOI'MYCCKUX, TCXHUYC- eHepKSCiHTiK KSCiHOpLIHJIap MCH
naiijanany Kesinjae CKHUX M DKOJIOTHYECKHX aCIIEKTOB IPOU3BOJICTB C OKpPYIKAIOLIEeH Cpeoi. KOMMYHAIIZIBIK Ka3aHAbIK KOHIBIPFBUIAPEL,
KOpIIIaFaH OPTAHBI After studying this discipline, students will be able to form knowledge of the apaJac UK ra3-ra3 TypOHHAIIbI
KOpray properties and interaction of the environment with industrial production, to give | KOHIBIPFBLIAPIBIH CYIEPIKAPFBILITAPSI,
OxpaHa oKpyxarorei an idea of the interconnection of technological, technical and environmental JKBLUTY KO3FAITKBIIITAPBI MEH
Cpebl PH IKCILTyaTa- aspects of production with the environment. TypOOreHepaTopIaphl
LMK 000PYIOBAHUS DHU3NKO-XUMHYECKHE METObI TOTOTOBKH
HedTerazoBoii, MeTa- BOJIbI, CIIEIIBOTIPOCHI CXKUT'aHNUS TOTLINBA,
JyprUYecKO OTpaciiu TemnosHepreTHIecKne CUCTEMBI H SHEPTO-
n JKKX HCII0JIb30BaHUE B IIPOMBIIUICHHOCTH U
Environmental protec- otpacau KKX, Herpagunuonnsie u
tion in the operation of BO300HOBIISIEMbIC HCTOYHHKH SHEPTHHU B
equipment in the oil MPOMBILIEHHOCTH, KOTenbHbIe YCTaHOBKH
and gas, metallurgical MPOMBINUTCHHBIX mpeanpustiii u JKKX,
industry and housing HarHerarenu, TEIOBbIE IBUTATEIH H TYP-
and public utilities OoreHepaTophl Mapora3oBbIX U ra30TypOUH-
HBIX YCTaHOBOK
Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Non-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants
50 | KIITK TepMHsIIBIK JKoHE 6 Ocbl IIoHJII OTY Ke3iHAE CTYJCHTTEP XKBUTY AJIEKTP CTAaHIMsIIapbIHBIH koHe aToM | Cyzbl emieyaiH GpHU3KMKa-XUMUSUIIBIK
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1 KB ATOM/JIBIK AIIEKTP CTAHIMSIIAPBIHBIH KOPIIAFaH OPTara Tepic 9CepiH TEXHUKAIIBIK KOHE d/1icTepi, OTBHIH/IBI )KAFy IbIH apHaibI
PD EC ANIEeKTPCTAHIUSIIAPBIHBI HSKOHOMHUKAJIBIK AiCTEpMEH, KOpIIaFaH OpTaHBI )KOHE YHEPTHAMEH e3apa ope- MOceeepi, JKBLTY KOHE aTOM DJICKTP
H JKYMBICBIH/IaF bl KETTeCy 9iCTepiMEH TaHbICAIHI. CTaHIUSTAPBIHBIH TEOPHSUTBIK HET13/1epi,
KOpILIaFaH OPTaHBI ITpn nmpoxoxneHns: JaHHOW ANCIUIUIMHEI CTYACHTHI 3y9IatoT METOABI CHIKE- KBUTY €CEeNTeyJIepiHAeT] KOMIBIOTEPIIIK
KOpFray HUs oTpunatenbHoro Bo3aercTeus TOC n ADC Ha OKpYKaIOIIyIo MPHUPOIHYI0 | TEXHOJOTHIIAP, KBLTY )KOHE aTOM 3JIEKTP
OxpaHa OKpy’Karouien cpeny TEXHHIECKUMH U SKOHOMUYECKIMH TIPHEMaMH U B3aUMOACHCTBUH CTaHIMSIAPbIHIAFB XUMUSUIBIK OaKpLIaY,
Cpenbl pH 3KCIUTyaTa- OKPYXKaIOIIEH Cpebl U SHEPTETHKH. KBLTY )KOHE aTOMJIBIK 3JIEKTP
LM TEIUIOBBIX U aTOM- During the passage of this discipline, students are studying methods to reduce CTaHIMSIIAPBIHBIH Ka3aHIbIK jKoHE Oy
HBIX DJIEKTPOCTAHIINI the negative impact of thermal power plants and nuclear power plants on the reHepaTopIIaphbl, XKbITY KOHE aTOM DIIEKTP
Environmental protec- surrounding environment by technical and economic methods and the interac- CTaHIMSIIAPBIHBIH Oy TypOHHAIAPEI
tion in the operation of tion of the environment and energy. DU3NKO-XMMHYECKHE METOIbI TOJITOTOBKH
thermal and nuclear BOJIbI, CIIEIIBOMPOCHI COKUTaHUS TOILJIHMBA,
power plants TeopeTnueckue OCHOBBI TEIJIOBBIX U aTOM-
HBIX 3JIEKTpocTaHINi, KoMIbTepHBIE TEX-
HOJIOTHH B TEIUIOTEXHHMYECKHX PacUeTax,
XUMHYIECKUI KOHTPOJIb Ha TEIUIOBBIX U
ATOMHBIX IEKTPOCTAHIMAX, KoTenpHbIe
YCTaHOBKH U ITaPOTE€HEPATOPHI TETIOBBIX U
ATOMHBIX JIEKTPOCTaHIMH, [lapoBsle Typ-
6I/IHbI TCIJIOBBIX U ATOMHBIX 3JICKTPOCTAH-
05051
Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nu-
clear power plants, Computer technologies
in thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants
51 | KIITK Kaszanmpik MexaHUKaIBIK KaYiMCi3aiKTi KaMTaMackl3 eTy OOWBIHINA TaixanTap. OpT Cynbl Ta3apTyablH (U3UKA-XUMUSITBIK
I KB KOHJBIPFBUIAPBIH, Kayinci3airi Tananrtapsl. Kazanablk KOHBIPFBUIAPBIH JKOOaIayFa KOMbUIAThIH azicTepi, )KaHaApMai/IbIH JKaHYbIHBIH epeKIle
PD EC KBUTY JKEJiJIepiH, TaylanTap: Ka3aHIbIK KOHABIPFBUIAPbI, OTHIH OHEPKACiOi, meriTep, KOHBEKTUBTIK | Macelelnepi, dKbUly HepreTHKABIK XKyiienep

ABTOHOMJIBI JKOHE
KAHAPTHUIATHIH
SHEPrus Ko3/AepiH Kypy
KOJBI

CrpoutenbHble HOPMBI
KOTEIbHBIX YCTAaHOBOK,
TEIUIOBBIX CETEH,
aBTOHOMHBIX U

KBUTY OeTTep, TYTiH MalllMHANAPHI, TYTiH Ta3JaphlH Ta3anay, KaiitagaMma sHep-
T'Us KO3AEpiH maiiangany, Ky MIBIFapy, KOCAIKbI XKa0apIKTap, CyAbl Ta3apTy
KOHE CY XUMUSICHI, KYOBIpJIap, *KbUTY OKIIaylay, aBTOMaTTaHABIPY, YIEKTPMEH
>1<a6m)n<Tay KIHEC DJICKTPOTEXHUKAJIBIK KYPBUIFbIJIAP, XBUIBITY JKOHE KEJIACTY,
CaHTEXHMKa J)KOHE KaHaJIM3alusl, Ka3aH JbIKTap bl )Ko0alayFa KOChIMINA TaJlall-
Tap, 7 KoHE 0/1aH J]a KeIl HyKTeJlep/ieri CeHCMUKAIBIK ayJaHap/ia KYphIIbICKa
apHaiFraH. DKOJIOTUSIIBIK TajamnTap.

TpeboBanust no obecniedeHNI0 MexaHnueckor Oe3onacHoct. TpeboBanus 110

YKOHE OHEPKOCIIITE KOHE TYPFBIH Y-
KOMMYHAIIJIBIK [IaPYalllbUIBIKTa SHEPTUSHBI
naianany, @HEepKoCIITer1 A9CTYPIli emec
JKOHE KaHAPTHUIATBIH DHEPTHs KO3.epi,
OHEPKACINTIK KOCIMOPBIHIAp MEH
KOMMYHAUIIIBIK Ka3aHIbIK KOHIBIPFBUIAPEL,
apanac UK ra3-ra3 TypOuHaIbI
KOHJIBIPFBUIAPABIH CYIEeP>KapFbIIITAPbI,
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BO300HOBIIAEMBIX
HUCTOYHUKOB SHEPTUHN
Building codes of boil-
er installations, heating
networks, autonomous
and renewable energy
sources

obecrieueHnIo MokapHo# 6e3onacHocTH. TpeGoBaHuUS K TPOSKTUPOBAHHIO
KOTEJIbHBIX YCTAHOBOK: KOTCJIBHBIC YCTAHOBKH, TOIUIMBHOC XO3HﬁCTBO,
TOIIOYHBIC yCTpOﬁCTBa, KOHBEKTHUBHBIC ITIOBEPXHOCTU HArpeBa, TArOAYThEEBBIC
MAaIIWHBI, IBIMOBBIC pr6bl, OYHCTKA ABIMOBBIX I'a30B, HCIIOJIB30BAHHC
BTOPHUYHBIX DHEPrOPECYPCOB, 30JI0LUIAKOYAATIEHHUE, BCIIOMOraTeIbHOE
000pynOBaHNE, BOJOIIOATOTOBKA W BOJTHO-XUMUYECKUN PEKUM, TPYOOIIPOBOIBL,
TCIIOBAsI U30JIALIM, aBTOMATHU3alluA, 3JIeKTpOCH36)KeHI/Ie 1 JJICKTPUICCKUE
yCTpOﬁCTBa, OTOIUICHUC U BCHTUJIALIMA, BOAOIIPOBOJA U KaHAJIM3allus,
JOIIOJTHUTCIIbHBIC TpeGOBaHI/IH K MPOCKTUPOBAHUTIO KOTCJIbHBIX,
MpeAHa3HAYCHHBIX NJIs1 CTPOUTCIILCTBA B paI7IOHaX C CECMHUYHOCTELIO 7 0aJllIOB
u 6osee. TpeboBanus 0 00ECIIEYCHUIO OXPAHBI OKPY>KAIOLIEH CPEIbI.
Requirements for ensuring mechanical safety. Fire safety requirements. Re-
quirements for the design of boiler plants: boiler plants, fuel industry, furnaces,
convective heating surfaces, flue machines, chimneys, flue gas cleaning, use of
secondary energy resources, ash removal, auxiliary equipment, water treatment
and water chemistry, pipelines, thermal insulation, automation, power supply
and electrical devices, heating and ventilation, plumbing and sewage, additional
requirements for the design of boiler rooms, pre Designed for construction in
areas with seismicity of 7 points or more. Environmental requirements.

KbUTY KO3TaJITKbIIITAphl MCH
TypOOTeHepaTOpIaphl
DuznKo-XUMHYCCKHE METOABI IOAIOTOBKH
BOJBI, CH@L{BOHpOCbI CXXHUIraHUs TOILJIMBA,
TennosHepreTHYECKUE CUCTEMBI U1 3HEPTO-
HCIIOJIB30BaHUEC B IIPOMBIIIIJIEHHOCTH U
otpaciu XKKX, Herpanuuuonssie u
BO300HOBIIIEMbIE UCTOYHUKHU OHEPIruu B
MPOMBINUICHHOCTH, KorenbHurie YCTaHOBKH
IpOMBINIIEHHBIX npeanpuatuil u XKX,
HarHeTaTenn, TCIUJIOBBIC ABUTATCIIN U TYP-
OOreHepaTophl MApOra30BhIX U ra30TypOHH-
HbIX YCTaAaHOBOK

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Non-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants

52

KII TK
1 KB
PD EC

KeL1y 25€KTp CTaHIH-
STAPBIH cally KOJeKci
CrpoutenabHble HOPMBI
TEIUIOBBIX
3JEKTPOCTAHLIMH
Building codes of
thermal power plants

MexaHHKaJBIK KayilcCi3QiKTi KaMTaMachl3 €Ty OOMbIHIIA TajanTap. Opt
Kayirncizairi Tananrtapsl. KUty JIeKTp CTaHIMSUIAPBIHBIH 0ac )KocapbiHa
KOWbIIaTHIH TasanTtap. Kemikke KOWbUIATHIH Tanantap. FapeliTeiK xocmapiay
HIemimMaepine KOMbUIaThIH TananTap. JKbUIBITY, XKeJIeTy, ayaHbl Ta3alay jKoHe
IIaH/Ibl KeTipyre KOWbUIaThIH Tananrtap. CyMeH aOAbIKTay, Kopi3 j)KoHe
CBIPTKBI KYJI/li JKOHE IUIAKTHI IIBIFapyFa KOMBUIATHIH TajanTap. JIeKTp
JKapBIKTaHABIPYFa KOWBIJIATHIH TAJIANTAp. DHEPTHs PECYPCTapblH a3aiiTy xoHe
JKBUTY HIBIFBIHBIH a3aiiTy OOMBIHIIA TamanTap. JKOJOTHAIBIK TAJIAITap.
TpeboBanus 1o obecriedeHNIo MexaHnIeckor Oe3omacHoct. TpeboBanus 110
obecrieyeHnIo oXkapHOH 6e3onmacHoCcTH. TpeOoBaHUS K T€HEPATbHOMY IIJIaHY
TOC. Tpeboranus k TpaHcnopty. TpedoBaHUs K 00bEMHO-TUTAHUPOBOYHBIM
PECUHICHUAM. Tpe6013a1-mﬂ K OTOIUICHUIO, BEHTUIAINHU, KOHAUIUOHUPOBAHUIO U
o0ecTbUIMBaHHIO BO3ayXa. TpeboBaHMs K BOJIOCHAOKEHHIO, KaHAIN3AIUH 1
BHEITHEMY THAPO30JI0NIIaKOyAaIeHNI0. TpeOoBaHUS K STEKTPUIESCKOMY
ocenieHno. TpeboBaHMS IO COKPAIICHUIO YHEPTETHIECKUX PECYPCOB U
YMEHBIIEHHUIO NOTeph Teruia. TpeboBaHus 0 00ECIIeYEHUIO OXPaHbI
OKpY’KaloLlel Cpebl.

Requirements for ensuring mechanical safety. Fire safety requirements.
Requirements for the general plan of thermal power plants. Requirements for

Cynbl eMIeyaiH (GU3NKA-XUMISUIBIK
9/1icTepi, OTBIH/IBI )KAFy IbIH apHabI
MaceJIeNepi, Kby JKOHE aTOM 3JIEKTp
CTaHIMSIAPBIHBIH TEOPHSIIBIK HETi311epi,
JKBITY €CelTeyepiH/Ieri KOMITBIOTEPIIiK
TEXHOJIOTHUSIIAp, KBUTY )KSHE aTOM JIEKTP
CTaHIMSIIAPbIHAFbl XUMUSUIBIK OaKbLIaY,
JKBUTY KQHE aTOMJIBIK JJICKTP
CTaHIMSIIAPBIHBIH Ka3aHIbIK jKoHE Oy
reHepaTopIIaphbl, )KbIITY )KOHE aTOM DJIEKTP
CTaHUMSIIAPBIHBIH Oy TypOHHAIAPEI
DU3UKO-XUMHUYECKHE METO/IbI TOJITOTOBKH
BOJibl, CIIEIIBOTIPOCHI CHKUI'aHUSI TOILINBA,
TeopeTryecKue OCHOBBI TEIUIOBBIX H aTOM-
HBIX 3JIeKTpocTaHuui, KomnbrepHble TEX-
HOJIOTHH B TEIUIOTEXHHMYECKHUX pacyeTax,
XUMHYECKUI KOHTPOJIb HA TEIUIOBBIX U
ATOMHBIX JIEKTPOCTaHIMAX, KoTenbHbIe
YCTaHOBKH U I1aPOT€HEPATOPHI TEIIOBBIX U
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transport. Requirements for space-planning decisions. Requirements for heating,
ventilation, air conditioning and dust removal. Requirements for water supply,
sewage and external ash and slag removal. Requirements for electric lighting.
Requirements to reduce energy resources and reduce heat loss. Environmental
requirements.

aTOMHBIX 3JeKTpocTaHui, [lapoBsie Typ-
OMHBI TEIUIOBBIX M aTOMHBIX 3JIEKTPOCTaH-
03178

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nu-
clear power plants, Computer technologies
in thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants

Kadeapa oThIpbICHIHIA KaPACTHIPBUIIBI KOHE OCKITLIIL
PaccMOTpeHO ¥ yTBepKICHO Ha 3aceaHuu Kadeapbl

Considered and approved at the meeting of the department

Kyni / nara / date 20 xarrama/mportokon / Record Ne

K.T.H. ['n1a3eipun C.A.
(ATpI-x0HI/OMO/Name) (monmuck/KoIbl/Signature) (mata/kyHni/date)

K.T.H. CakunoB K.E.
(ATpI-x0HI/OO/Name) (moxmuck/Kobl/Signature) (mata/kyHni/date)

® EHY 708-01-19 Karanor nucIUIUIHH 0 00pa3oBaTenbHON mporpamme. M3ganne BTopoe




