BEKITEMIH

«AaMaTbl JHepreTuka xdHe baiinanbic YHuBepcurTeT» KeAK
KbL1y3HepreTrka KoHe JKbIIYTeXHHKA HHCTUTYTHIHBIH
JnpexTopsl Bbaxrtusp B.T.
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2019-2020 :xpLaFa Ka0bLIAAHFaH OUTiM anymbuiapra apaaarad 6B07103- ""/KbLny sHepreTuka' 6i1iM 0epy 0armapiaamacsl ooiibiama KOO
KOMIOHEHTIHIH J1eKTUBTI MIH/eP KIHe mIHAep KaTtanorbl 6B071-UH:kenepusi :xoHe HH:KeHepJik Ic 6aFbIThI

Karajor 31eKTHBHBIX JUCIMIIJIAH U JUCIUILUIMH BY30BCKOT0 KOMIIOHEHTA M0 00pa3oBaTeibHoi mporpamme 6B07103- "'TemiodHepreTuka' HanpaBjieHHe
6B071 -NH:xeHepusi 1 HH:KEeHEPHOe 0 AJs o0y4yarommxces npuema 2019-2020 roga.

Catalog of elective disciplines and disciplines of the University component of the educational program 6B07101 - *"Heat power"* direction 6B07103-
Engineering and engineering for students in 2019-2020.
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Bazanbik monnep (KOO xommnonenTi )/ BaszoBble qucnuminnbl (By3oBckuii komnonenT)/ Basic disciplines (High school component)
1 1 Chibaiiiac KEMKOPJIBIKKA Kapchl KYpec JKOHIHIErl MEMIIEKETTIK Imapanap, Kasipri 3aMaHfbl SIK Ju
OCHOBBI aHTHKOPPYIITHOHHON OYHUETAaHBIMIBIK TpoOIeManapAblH MoHI, 3aMaHayd AYHHETaHBIMABIK TpoOIeMallapablH KaiiHap 1101, ®B
KYIIBTYPHI Ke3llepl JKOHE ONapFa TEOPHSUIBIK MIemIiMIep, agaMmaap KbI3METiHIH MaKcaTTapbl, Kypaugapsl MeH Fil
CHUIMATBIH aWKBIHIAWTHIH TpUHOUNTEp MeH uaeangap/ ['ocymapcTBeHHbIE Mepbl MPOTUBOAEHCTBHS 2106
KOPPYILHUH, CYIIHOCTH COBPEMEHHBIX MHPOBO33PEHYECKHX MPOOJIEeM, HCTOYHHUKOB COBPEMEHHBIX
MHPOBO33PEHYECKUX MNPOOJIEM M TEOPETHYECKHE BAPHAHTHl HMX pEIICHHs, NPUHIWIBI U HIEabl,
OIIPEISISIONINE IEH, CPEeNCcTBAa W XapakTep IeATeNIbHOCTH Jronmei/ State measures to combat
corruption, the essence of contemporary worldview problems, the sources of contemporary worldview
problems and theoretical solutions to them, principles and ideals that determine the goals, means and
nature of people's activities
DKoIoru4eckre u SKOHoMIdeckne | 4 5 EHOexTi Kopray/pl OackapyablH 00bekTinepi. JKyMbIC OpPTachIHBIH METEOPOIOrHsUIbIK Jkarmainapel. | SIK ETEK BTIE.
ACTIEKTHI MTPOECCHOHATHHOM Kopiraran opra Qakropiapbl. 3WsSHABI 3aTTap JKOHE YIaHYIbIH amasiH amy. . Oueprerukansik | 1101, Fil | 4201, MIP
JIeSITeIbHOCTH OOBEKTUIepl MaljganaHy Ke3iHmeri KayilCi3fik Imapaiapel. YJITTHIK SKOHOMHUKanarel dHeprus. | 2106 EE




OHepreTuKanblK pecypcrap, OJapiabl IaijanaHy OaFbITTapbl jkoHe YHeMuaumiri. KommaHusHBIH
aktuBTepi. KocimOphIHHBIH €HOEK pecypcTrapbl. JHeprusi OHIIpICiHIH KyHBl. OHeprus Oaranap
casicaTbl. OHEprusMeH >KaOJbIKTay SKOHOMHUKACHIHBIH HeEri3jiepi. DHeprusi eceOiH YHBIMAACTHIPY.
XKabmplkTapapl TaiimanaHyasl JKOHE JKOHICYIl YHbIMAAcTeipy. OHeprusiHbl Oackapy/ OOBEKTHI
yIOpaBleHUs] OXpaHbl Tpyna. MeTeoponornueckue YCJIOBUS TPOU3BOACTBEHHON cpenbl. DakToph
HpOI/IBBOI[CTBeHHoﬁ CpCAanl. BpeI[HBIe BEeIIECTBa U MNPEAYNPCIKIACHUC OTpaBHeHHﬁ. . MepLI
0e30I1acHOCTH IpU SKCIUTyaTalliu SHEPIrE€TUYCCKUX 00BEKTOB. 3HepFeTI/IKa B CUCTEMEC HAllMOHAJIBHOI'O
XO03SHCTBa. 3HepFeTI/IlIeCKI/Ie pPeCypChbl, HAIIPpAaBJICHUA W OSKOHOMHKA HX HCIIOJIb30BAHUA. AKTHUBBI
npennpusitus. Tpynossle pecypcebl npeanpusitus. Ce0ecTOMMOCT MPOM3BOACTBa dHepruu. [lomuruka
H6H006pa3OBaHI/IH Ha SHEPronpCaArnpusaTusaX. OCHOBBEI DKOHOMHKH 3Hepl"OCHa6)KeHI/IH. OpFaHI/ISaHI/IH
OHEPIreTUYCCKOro ydera. Opl"aHI/I3aLII/I$I OKCIUTyaTalui W pPEMOHTA 060py110BaHI/I$I. praBJ’IeHI/Ie
sueprerrueckum npennpustrem/ Objects of labor protection management. Meteorological conditions
of the working environment. Environmental factors. Harmful substances and the prevention of
poisoning. . Security measures during the operation of energy facilities. Energy in the national
economy. Energy resources, directions and economics of their use. Company assets. Labor resources
of the enterprise. Cost of energy production. Energy Pricing Policy. Fundamentals of the economics of
energy supply. Organization of energy accounting. Organization of operation and repair of equipment.
Energy Management

4201,
oT
4301,

4301

[podeccronanbHbiii Ka3axcKuit
(pycckuit) S3bIK

OJeyMETTIK-MOJICHH, aKaJIEMUSIBIK JKOHE KOCINTIK KbI3METTIH 9p TYpJIi cajajapblHIarbl dJICyMETTiK-
KOMMYHHKATUBTI MOceNeNep/i LIelly YVIIIH JKbUIYDHEPTeTHKa JKOHE OJKbUIYy TEXHOJIOTHsIaphI
caJlaChIH/AFbI jka30allia KoHe aybl3lla Coiliey JaFbUIapPbIHbIH KaXXeTTi IeHrerliH MeHrepy/OBnazLeHI/Ie
HEOOXOJUMBIM YpOBHEM HaBBIKOB OOLICHUSI B NHCHbMEHHOH W YycTHOM ¢opme B obnactu
TCIUIOOHEPTETUKU U TETJI0TEXHOIOT Ui I peHI€HUs COLMaJIbHO-KOMMYHHUKATHUBHBIX 3aJa4 B
pa3NUYHBIX OOJIACTSAX COIMOKYJIBTYPHOU, aKaJIeMHUUYecKOi, M Mpo(ecCHOHAILHON NesTellbHOCTH, a
Takke JUIS JanbHelmero camooOpasoBanus/Mastering the necessary level of written and oral
communication skills in the field of heat power engineering and heat technologies for solving socio-
communicative problems in various fields of socio-cultural, academic, and professional activities, as
well as for further self-education

K(R)Ya
1102,
K(R)Ya
1102

P-olYa
3203

YZ

Ipodeccuonanpho-
OpUEHTUPOBAaHHBIM HHOCTPAHHBIN
SI3BIK

OJIeYMETTIK-MO/ICHH, aKaJIEeMUSITBIK KOHE KOCINTIK KBI3METTIH OpTYPIi callalapbIHIAFbl QJIEyMETTIiK-
KOMMYHHUKATHBTI MoceJeJlep i MIeryre, COHBIMEH KaTap opi Kapal e3iH-e31 TopOueneyre apHairaH
KBUTYDHEPreTHKA JKOHE JKbUTY TEXHOJIOTHSUIAPBI CAIACHIHAAFBI KOCIOHM JKOHE KaXKETTI LIeT TUTiH Oimy/
OpnaneHne  HEOOXONMMBIM M JOCTATOYHBIM  YPOBHEM  NPOQecCHOHAIBHO-MHOA3BIYHON
KOMIETEHTHOCTH B OOJACTH TEIUIOPHEPIeTHKA W TEIUIOTEXHOJOTHH ISl peIIeHHsl COLUaJIbHO-
KOMMYHUKATHUBHBIX 3aJad B pA3IMYHBIX OOJNACTAX COLMOKYJIBTYPHOM, aKaJIeMHYECKOW, |
poeCCHOHANBPHON AEATENbHOCTH, a TakkKe Uil JajbHedrnero camooOpasoBanus/ Mastering the
necessary and sufficient level of professional foreign language competence in the field of heat power
engineering and heat technologies for solving socio-communicative problems in various fields of
socio-cultural, academic, and professional activities, as well as for further self-education.

lya
1103,
IKT1104

YZ

Marematuka 1

CBBBIKTHIK aNTeOpaHBIH JIIEMEHTTEpl, AaHAJUTUKAIBIK TEOMETpUs JKOHE KypAem caHmap, Oip
aiiHpIManbl QyHKOUAIApABIH AUQQepeHranapl j)KoHe HHTETPAIJIBIK ecenTeysaepi, MaTeMaTHKAJIbBIK

Mat(1)
1206,

TEU
2219,

MaMM




JoJIeNaepal KypacTelpy JaFAbUIapbl JOHEKTI JIOTHKAJbIK Oijay, JKapaTbUIbICTaHymbsl 3epTreyae | Mat(2) TAUTE
MaTeMaTHKaJBIK armapartap/bl KoJaany, GU3UKaiIbK KyObUIBICTapAbIH MaTeMaTHKANBIK Monenbaepin | 1207 3303,
KYpY, IuddepeHIMaiabl )KoHe WHTETPAIIBIK €CEnTeyiaepi KOJNAaHa OTBIPBIN €CENTEepl IIbiFapy/ TAUTT
OJjeMeHTHl  JIMHEHHOW  anreOpbl, aHAJUTUYECKOH TEOMETpUM M KOMIUIEKCHBIE  4YHCIIa, 3303
middepeHIManTbHOE W HMHTETpAIbHOE HCUUCIeHHe (DYHKIMH OIHOW IepeMeHHOH, (hOpMHpPYIOTCS

HaBBIKM IIOCTPOCHUSI MaTeMaTHYECKUX JOKa3aTeNbCTB IyTeM HENPOTHBOPEUMBBIX JIOTMUECKHX

paccykIeHni, HCIIONB30BaHUs MaTEMaTHYeCKOro arapara HpH H3y4eHWH eCTeCTBEHHOHaYYHBIX

JWICIWIUIMH, TOCTPOCHHUS MaTeMaTHYeCKUX Mojeneld (U3MUeCKUX SIBICHWH, pelleHus 3a4ad C

ucrnoibp3oBaHueM uddepeHnnansHoro u MHTErpanbHoro ucumcinenuit/Elements of linear algebra,

analytical geometry and complex numbers, differential and integral calculus of functions of one

variable, the skills of constructing mathematical proofs are formed by consistent logical reasoning,

using the mathematical apparatus in the study of natural sciences, building mathematical models of

physical phenomena, solving problems using differential and integral calculi

MaremaTtuka 2 BipHenre aiiHpIManbl (QYHKIMSHBIH JU(dEpeHIIHANIBIK KOHE HHTErPAJIbIK ecenTeyiepin memy | Mat(l) TEU MaMM
ozicTepi, KomgaHOAnbl ecenTepal wienryne AudepeHuaiIbplK TeHaeyaep MeH cepusuibl Teopusibl | 1206, 2219,
ISy 9IiCTepi, TeopeMaapibl JANENACy JAaFAblIaphl, HETi3ri GopMynanap any, HaKThl HHEXeHepmik | Mat(2) TAUTE
ecenTep/i Menry/iiH MaTeMaTHKaJIbIK MOJIENIbCY d/IiCTEPiH TaHay Aarabuiapbl Kanbsinracans/Meroasr | 1207 3303,
peutenust qudhepeHInalIbHOI0 U UHTErPaJbHOI0 UCYMCICHUsT (DYHKIMM HECKOJIBKUX IEPEMEHHBIX, TAUTT
METOJibl peleHust AupPepeHInaibHbIX YPAaBHEHUH U TEOPUH PSIOB B PELICHUH MPUKIAIHBIX 3a/ad, 3303
(OpMHPYIOTCS HaBBIKM JI0Ka3aTelbCTBa TEOPEM, BBIBOJA OCHOBHBIX (OpMyl, BBIOOpa METOHOB
MaTeMaTUYECKOr0 MOJICIMPOBaHKS Ul PELICHUs] KOHKPETHBIX HWHXeHepHbIX 3aaad/Methods for
solving differential and integral calculus of the function of several variables, methods for solving
differential equations and series theory in solving applied problems, the skills of proving theorems,
deriving basic formulas, choosing mathematical modeling methods for solving specific engineering
problems are formed

®duznka 1 Mornekynanblk ~ KUHETHKAIBIK ~ TEOPUSHBIH  HEri3fepi,  ra3fgapiarbl  JKbUIy — HpOLECTEpi, TMO TF
TEPMOJMHAMUKAIIBIK KAUTBIMABI )KOHE KaWTHIMCBI3 IPOLECTEp, KBAHTTHIK CTATUCTHKA JKOHE OJIApABbIH 2217,
KOJIaHbUTYbl. Mmeanm ra3fplH, HW30IPOLECTEPAIH HEri3ri TeHJeylepi, TePMOJMHAMHKAHBIH YIII NTD
MIPUHIIUII, JKbLTY KO3FAJITKBIILTAPHI KOHE OJAPAbIH THIMIUTIT/OCHOBBI MOJNEKYISIPHO-KMHETHIECKON 2216,
TEOPHH, TEIUIOBBIE MPOIECCH B Ta3ax, TEPMOAMHAMUYECKHE 0OpaTUMBIE W HEOOpATHMEBIE IPOLECCHI, SPRE
KBAaHTOBBIE CTATHCTUKM M HUX mNpuUMeHeHHe. OCHOBHOE YypaBHEHHE COCTOSHHS HACAIBHOrO Trasa, 4312
W30IPOLECCHl, TPH Hadajla TEPMONMHAMHUKY, TEIUIOBbIe JBUratend H uX 3(pdeKTHuBHOCTH/

Fundamentals of the molecular-kinetic theory, thermal processes in gases, thermodynamic reversible
and irreversible processes, quantum statistics and their application. The basic equation of state of an
ideal gas, isoprocesses, the three principles of thermodynamics, heat engines and their efficiency.

Omsuka 2 DONeKTpoarHaMHUKa, TepOeicTep MEH TONKBIHAAP, KBAHTTHIK MEXaHHWKA HETi3[epi, aTOM KYPBUIBIMBI, TMO TF
TOYeJNCi3 TaHBIMIBIK iC-OpEKeT NaFapUIaphl, (HU3UKAIBIK KYOBUTBICTAPABI IKCIIEPUMEHTTIK FBUIBIMHU 2217,
3epTTey, KociOM KBI3METTErT HaKThI MOceNeIepii enryre, KOMIbIOTEp Il KOaHa OTHIPHII (YU3UKAIBIK NTD
KarIainapapl MOIeJbIeyre, oJley KypalIapbIMeH JKYMBIC Kacay/JIeKTpOIUHAMHKA, KOlIeOaHus U 2216,
BOJIHBI, OCHOBBI KBaHTOBOI MEXaHHKH, CTPOCHHE aToMa, (JOPMUPOBAHHE HABBIKOB CAMOCTOSTEIBHOM SPRE




MO3HaBaTEJILHOMI JCATCIBbHOCTH, IIPOBEACHUA IKCIICPUMCHTAJIbHBIX HaY4YHbIX I/ICCJ'IGI[OBaHI/Iﬁ
(1)I/IBI/I‘IeCKI/IX HBHeHHﬁ, IIOMOrarouIux B ):[aJ'ILHefIIHeM peuiaTb KOHKPCTHBIC 3aJauun B
HpO(l)eCCI/IOHaHBHOfI ACATCIIBHOCTH, MOACINPOBAHUA (1)I/I3I/I‘-ICCKI/IX CI/ITyaHI/Iﬁ C HCIIOJIb30BAaHUEM
KOMITbIOTEpa, paboThl ¢ M3MEpUTENbHBIME Npubopamu/electrodynamics, vibrations and waves, the
fundamentals of quantum mechanics, atomic structure, the skills of independent cognitive activity,
experimental scientific research of physical phenomena that help to solve specific problems in
professional activity, modeling physical situations using a computer, working with measuring
instruments are formed

4312

Xumus

XUMUSHBIH HETI3T 3aHIapbl, aTOMIap MEH MOJICKYIajaap/blH KBAaHTTHIK MEXaHHKACHIHBIH HETi37epi,
XUMUAJIBIK npoueCTepz[iH HeTi3ri 3aHJAbUIBIKTAPbI, XUMUAJIBIK TCPMOANHAMUKA JKOHC KMHETHKA, XUMUA
callaChbIHAAFbl TEOPHSUIBIK OLTIMII KociOM KbI3METiH/AE KOJJaHy JaFJbUIapblH NaMbITy. bepinren omic
OOMBIHIIIA SKCIEPUMEHT JKYPri3y, THICTI MaTEMaTHKAJbIK aNlapaTTap/ibl TapTa OTHIPBII HOTHXKENEP/I
OHJICY JKOHE Tanjay JaFablIapbiH KaHbIHTaCTpry/OCHOBHBIe 3aKOHBl XHMHHM, OCHOBBI KBaHTOBOM
MEXaHHKH aTOMOB H Monexyn, OCHOBHBIE 3aKOHOMEPHOCTU XHMMHUYCCKHX IPOLECCOB, XUMHNUYCCKAA
TEpMOJIMHAMUKA M KHHETHKA, Pa3BUTHE YMEHHMH NPHMEHEHHUs] TEOPETUUECKHX 3HaHMW B 00lacTh
XMMHUH B NpodeccCHOoHaIbHON NesaTenbHOCTH. DOpMUpOBaHHE HABHIKOB MPOBEICHUS IKCIIEPUMEHTOB
1o 3aJaHHOW METOAWKe, OOpabOTKH M aHaIu3a MOIYYEHHBIX PE3YIbTaTOB C IMPHUBICYCHUEM
COOTBETCTBYIOIIEr0 MareMarndeckoro ammaparta/The basic laws of chemistry, the fundamentals of
guantum mechanics of atoms and molecules, the basic laws of chemical processes, chemical
thermodynamics and kinetics, the development of skills in applying theoretical knowledge in the field
of chemistry in professional activities. Formation of skills for conducting experiments according to a
given method, processing and analysis of the results with the involvement of the appropriate
mathematical apparatus

PTT

10

Texnuueckas TEpMOAUHAMHKA

XKbily MeH MeXaHHMKaJbIK JHEPTUSHBIH ©3apa OaiilaHbIChl, TEPMOAWHAMUKAHBIH HETi3ri 3aHaapsbl,
WeaNIbl JKOHE HAKThI ra3fap/blH HEri3ri TepMOJAMHAMUKAIBIK MPOLECTepl, MAaTepHUsl arbIMBbIHIAFbI
TEPMOAMHAMHUKANBIK 3aHJBUIBIKTAP; KBUTY DJIEKTP CTAHIMSUIAPBIHIA SHEPTUsl aly jKOHE OHBI dPTYpIIi
MakcaTTapra maWanany THIMJIUIITY/B3anMonpeBpaliieHuss TEIOTHI M MEXaHHUYECKOW JHEepruu
OCHOBHBI€ 3aKOHBI TEPMOAWHAMHUKH, OCHOBHBIE TEPMOAMHAMHUYCCKHUE TIPOLECCBI HACAIBHBIX H
peanbHBIX Ta30B, TEPMOJMHAMHUYECKOrO 3aKOHOMEPHOCTH B IOTOKE BemiecTBa; 3()(EKTUBHOCTD
TIOJTYUYC€HUA W HUCHOJB30BAHHA OHEPIrUM B TCIUIOIHEPTETUYCCKUX  YCTAHOBKAX  pPas3IM4YHOIO
nasnauenus/Interconversions of heat and mechanical energy, the basic laws of thermodynamics, the
basic thermodynamic processes of ideal and real gases, the thermodynamic laws in the flow of matter;
the efficiency of obtaining and using energy in thermal power plants for various purposes

Mat(1)
1206,
Mat(2)
1207,
Fiz1209,
Him
1213

TEU

11

TemnomaccooOMeH

Koy 6epy TeOpHACHHBIH MIOHI MeH MiHAeTTepi. JKBUTyKYIITIK KOHABIPFBUIAPABI jK00aIayIarsl KLY
Oepy TeopusACHIHBIH MaHBI3BL. JKBUTy OepyaiH KapamaibiM jkoHe Kypeli Typiepi: KiIacCHPUKAIHSICHL.
Heri3ri yremMaap MeH aabikTaManap CTarioHapIIbl PeXXUMIIET] JKBUTY OTKI3TIITIK. JKbITy ©TKI3TimTIiH
Typakce3 mporieci. KoHBeKTUBTI XbUTy Oepy. CYHBIKTBIKTBIH EpKiH JXOHE MOKOYPI KO3FaJIBICHI
Ke3iHze XpuTy Oepy. Pammanms apKpUIBI JKBUTY Oepy. AybIcTIaibl TeMIlepaTypasa Keury oepy. XKooy
anMacteipreiTap/IIpenMer u 3agagu Teopun TerwiooOMeHa. 3HAYCHHE TEOPHH TEIIOOOMEHa IpH
KOHCTPYHMPOBAHWHM TEIUIOCWIIOBBIX YCTAHOBOK. OJIEMEHTApHBIE W CIIOKHBIC BHUJBI TEIUIOOOMEHa:

Mat(1)
12086,
Mat(2)
1207,
Fiz1209,
Him
1213

TEU




KJ'IaCCI/I(I)I/IKaIII/ISI. OCHOBHEIE TIOHATUA U OIpCACIICHUA TCHJ‘IOHpOBOILHOCTL npu CTalluOHApHOM
PEKUME. HeCTaHI/IOHapHHﬁ mpouecc TCIIoNpOBOAHOCTU. KOHBEKTHBHBIH TEIIO00MEH. Termoomaqa
npu CBO6OI[HOM " BBIHY)KAC€HHOM JIBM)KCHUU KUIKOCTH. TemnoobMmeH H3JIyYCHUEM. Tenﬂonepeﬂaqa
MpU TIepeMEHHBIX TeMIiepatypax. TermooOMmenHbie ammapaTel / The subject and objectives of the
theory of heat transfer. The importance of heat transfer theory in the design of heat power plants.
Elementary and complex types of heat transfer: classification. Basic concepts and definitions Thermal
conductivity in stationary mode. Unsteady heat conduction process. Convective heat transfer. Heat
transfer during free and forced fluid movement. Heat transfer by radiation. Heat transfer at variable
temperatures. Heat exchangers.

12

KotenbHbIe YCTaHOBKH U
aporeHepaTopsl

)KLIJ'Iy OJICKTp CTaHLUsUIapbl MEH Ka3aHJAbIKTaApAbIH JHEPTCTHUKAIBIK Ka3aHJAapbIHbIH Typnepi MCH
KOHCTPpYKUUAJIAPBI, aTOM OJICKTP CTaHIUAJIaPbIHBIH 6y reaeparopapbl, Ka3aHJbIK OIIaKTapbIHAa
OpraHUKaJBbIK OTBIHHBIH KaFbUTYbIH YHBIMAACTHIPY, Ka3aHbIK KOHIBIPFBUIAPBIHBIH Ta3-aya KoHe Oy-Ccy
JKOJJApbIHIa OONaThIH KbUTY(PH3HUKAIBIK JKOHE THAPOra3-AMHAMUKANIBIK IpolecTep; Oy MEH CYIbIH
canachblHa KOWBUIATHIH TallalTap; Ka3aH/bIK arperaThlHbIH Cy PEXHMI; KBUIBITY OETTepiHIH KYMBbIC
MIapTTapbl; Ka3aHIBIK arperatblH ko0anay NpPHUHIMNTEPl; Ka3aHIbIK arperatblHbIH O KBLIY,
a’pOAMHAMUKAIIBIK, THIIPABIMKAIBIK jkKoHE OEpiKTIriH ecentey; Oy reHeparopiapbl MEH KazaHAapaarbl
CTaI[OHAPIIBIK €MeC MpOLECTep; Ka3aHIBIK arperaTrTapblHbIH >KYMBICHIHBIH HETI3T1 epexernepi;
Ka3aH/Ibl iCKe KOCY JKOHE TOKTATY; ONEepalisUIbIK CEHIMIUTIKTI KaMTamachI3 eTy /THIbl U KOHCTPYKIMN
sHepretudeckux KomioB TOC u KOTenpHBIX, maporeHepaTtopoB ADC, opraHu3amusa CKHUTaHUS
OpPTaHUYECKOI'0 TOIUIMBA B TOIIKaX KOTJIOB, TCHHO(I)I/ISI/I‘IGCKI/IG U rUApora3oguHaMU4eCKuC MPOLECCHI,
IIPOTEKAOIIME B Ia30BO3AYIIHOM M IAPOBOISHOM TPAKTaX KOTEJIBHBIX YCTAHOBOK, BOIHBIM pPEXUM
KOTEJILHOT'O arperara; TpeOOBaHuUs K KaUeCTBY Mapa U MUTATEIbHOM BOJIbI; BOAHBIN PEXKUM KOTEJILHOI'O
arperara; YcJoBUsl paOOThl TMOBEPXHOCTEH HArpeBa; NPHHIMIIBI KOHCTPYHPOBAHHUS KOTEIHHOTO
arperara; TEIUIOBOW, a3pOAMHAMUYECKHUM, THIPABIMYECKUH M NPOYHOCTHOM pPACUYET KOTEJIBHOIO
arperarta, HECTAallMOHApHBIC IIPOLECChHI B IIApOreHeparopax U KOTJIaX; OCHOBHBIC IIOJIOKEHHA
OKCIUTyaTalluh KOTEJIbHBIX arpe€raroB; MYCK MW OCTAaHOB KOTIa; obecrieueHne HAaJC)KHOCTU
skerutyaranuu/ Types and designs of power boilers of thermal power plants and boiler houses, steam
generators of nuclear power plants, organization of burning organic fuel in boiler furnaces,
thermophysical and hydro-gas-dynamic processes occurring in the gas-air and steam-water paths of
boiler plants, water mode of the boiler unit; requirements for the quality of steam and feed water; water
mode of the boiler unit; working conditions of heating surfaces; principles of designing a boiler unit;
thermal, aerodynamic, hydraulic and strength calculation of the boiler unit; non-stationary processes in
steam generators and boilers; basic provisions for the operation of boiler units; start and stop the boiler;
ensuring operational reliability

Mat(1)
1206,
Mat(2)
1207,
Fiz1209,
Him
1213

TEU

13

Harrmeratenu u TemioBkie
JBUTATCIIN

JInHaMUKaJIBIK J)KOHE KOJIEMIIK THUITETi CHIFBIMAAFBIIITAD; OHEPKICIITIK KOCITOPBIHAAPABIH KBUTYMEH
KaOBIKTAY JKYHWENepiHAeri CHIFBIMAAFBINITAD MEH KbUTy KO3FAITKBIITAPBIHBIH OPBIHBI MEH DOIli;
CBHIFBIMJIAFBIIIITAP JKIKTENyl XoHE Herisri mapamerpiepi. OpTajaH TENKIll MamldHajIap, OpTalaH
TENKIII COPFBUIAP MEH JKEIICTKIMITEePAiH TEOPHIIBIK Herizepi.. OpTamaH TENKill MammuHaIapAbiH
cumatTamackl. JKemigeri opTanbIKTaH TEMKIIll MaIllMHAIAPABIH JKYMBICH, JKYMBIC PEXUMIICPIH pETTey.
Typakreibik. Ochrik  mammuanap. Coprsirap Kommpeccopmap/ Harserarenn JIMHAMHYECKOTO

Mat(1)
12086,
Mat(2)
1207,
Fiz1209,
Him

TEU




I[GfICTBI/ISI u o0beMHOro Ttuma. MecTo U PpoOJib HarHeTaTeJIedH M TEIIOBBIX I[BHFaTeﬂeﬁ B CHCTEMax
TEIUIOCHAOKEHUS MPOMBIIIJICHHBIX HpeZ[HpI/IHTI/Iﬁ. KJ'IaCCI/I(l)I/IKaHI/IH Haruetatenieii. (OCHOBHEIE
napaMeTphl. HeHTpO6e)KHI>Ie MallluHBbI. TeOpeTI/I‘IeCKI/Ie OCHOBBI I_IeHTpO6e)KHI>IX HaCcoCoB H
BCHTUJIATOPOB. XapaKTepI/ICTI/IKI/I HeHTpO6e)KHLIX mamuH. PaGora IleHTpO6e)KHBIX MaliMH B CCTH,
peryIupOBaHHE PEXUMOB paboThl.  YcToWumBOCTH paborel. OceBble  MammHBEL — Hacochl
Komnpeccopsr./ Superchargers of dynamic action and volumetric type. The place and role of
superchargers and heat engines in the heat supply systems of industrial enterprises. Classification of
superchargers. Main parameters. Centrifugal machines. Theoretical foundations of centrifugal pumps
and fans. Characteristics of centrifugal machines. The operation of centrifugal machines on the
network, the regulation of operating modes. Sustainability. Axial machines. Pumps Compressors

1213

Bazanabik monaep (BII tanaay GoiibiHuma kommnonenT)/ Bazosbie mucuumnuanl (B[ komnonent no Beioopy)/ Basic disciplines (DB optional component)/

14 MaremaTukaHbBIH apHaitel | 3 3 KputyeTKi3rimTiK TeHAeyIepi VIIiH aWHbIManblIapabl Genxy  Tocimi (Dypee Tocimi). Keuty | Mat(l) | TEU | MaMM
Tapaynapbl. JKbUTyeTKI3TiIITIKTIH OTKI3TIIITIK TEHACYIEP] eCeNTepiH NHTErPAIABIK TYPICHAIPYJIEp apKbUIbl )KOHE caHIbIK TacinaepiMer | 1206, 2219,
TEHJEYJIepl JKOHE OJlap/bl MIelry wenty./ MeTton pasaeseHus nepeMeHHsix (Merox Oypre) amst nubdy3noHHbIX 3aaa4. Perienne 3agau | Mat(2) | TAU
tacinaepi/CrienriaBsl ypaBHEHHs] TEIJIONPOBOJHOCTH WHTErPajibHBIMU MNpeoOpa3oBaHHMSMH M 4YHCIEHHbIMH Metomamu./ | 1207 TE
MaTEMaTUKH. YpaBHEeHUS The subject of probability theory. Elements of combinatorics. Numerical characteristics of random 3303,
TEIIONPOBOTHOCTH M METOMBI UX variables. Basic laws of distribution of random variables. Static estimation of distribution parameters. TAU
penrenns/Special — chapters  of Point and interval estimates of distribution parameters. Confidence probability, confidence interval. TT
mathematics. Heat equations and 3303
methods for solving them

15 MaremaTuKaHbIH apHaiiel | 3 3 bIkrumanpikrap Teopuschl moHi. KomOunatopuka snementrepi. Kesmelicok rmamanapasiy canasik | Mat(l) | TEU | MaMM
Tapaynapebl. blkrumanabsikrap cunarramanapbl. Kesgeiicok mamanap/blH HETi3ri  ylecTipiM 3aHiapbl. YJjecTipiM mapamerpiiepin | 1206,M | 2219,
TEOPUSACHI JKOHE MaTEeMAaTHUKAIIBIK CTAaTHUCTHKAJBIK Oaramay. YJIECTipiM mmapaMerpiepiHiH HYKTETIiK JKOHE HWHTepBaJObIK Oaramapsl. | at(2) TAU
CTAaTUCTUKA/ CeHiMIiiK BIKTUMAJIJIBIFBI. Cenimainik uHTepBangapsl./ | 1207 TE
CreurnaBbl MaTeMaTuky. Teopust [Ipeamer Teopun BepoSTHOCTEH. DIIeMEHThI KOMOWHATOPUKH. YHCIIOBBIE XapaKTEPUCTUKH CIyqaiHbIX 3303,
BEPOSTHOCTEH W MaTeMaTH4ecKas BenrmuuH. OCHOBHBIE 3aKOHBI paclpeieeHus] CIydaifHpIX BenudrnH. CTaTudeckoe OLEHKH MapaMeTpoB TAU
CTATHUCTHUKA/ pacnpeneneHus. TouedHble W MHTEpBAJIbHBIE OLEHKHM IapaMeTpoB pacrperneneHus. [loBeputensHas T
Special chapters of mathematics. BEPOATHOCTH, JIOBEPUTEIbHBIH HHTEpBa./ 3303
Theory of Probability and The subject of probability theory. Elements of combinatorics. Numerical characteristics of random
Mathematical Statistics variables. Basic laws of distribution of random variables. Static estimation of distribution parameters.

Point and interval estimates of distribution parameters. Confidence probability, confidence interval.
16 Mexanuka/Mexannka/Mechanics | 5 4 Crarrka, KHHEMATHKa, THHAMUKA, CO3BLTY JKOHE CHIFBLTY, BIFBICY XKaHe Oypaiy, uiny, kypaeni keaepri, | Mat(1) | KUP SUAT

OPHBIKTBLIIBIK, JIMHAMUKAJIBIK xykreme./ | 1206, 3301,
Crarvka, KWHEMaTHKa, JWHAMHKA, PACTSHKEHWE W CKaThe, CABUT W KpydeHWe, W3ruO, cioxkuoe | Mat(2) | NTD
COMNPOTHBIICHHUE, YCTONYUBOCTb, JIMHAMHYECKas Harpyska./ | 1207, 3302,
Statics, kinematics, dynamics, tension and compression, shear and torsion, bending, complex | Fiz120 | NVIE
resistance, stability, dynamic load. 9, 3307

Fiz121

0




17 Konmanbansr MeXaHHKa/ CraThka KoHE KMHEMAaTHKa, MEXaHWU3MJIEP TCOPHSCHIHBIH 3JeMeHTTepi, . Marepuangap keneprici. | Mat(l) | KUP | SUAT
[puxnagnas mexanuka/Applied Mammza Gemnmexrepi./ 1206, 3301,
mechanics CraTrKa 1 KHHEMaTHKa, YJIEMEHTBI TEOPUH MEXaHHU3MOB, COMTPOTHBIICHHE MaTepHasoB, AeTanu MamuH, | Mat(2) | NTD

METO/IBl PACUETOB Ha IIPOYHOCTD M KECTKOCTH AJIEMEHTOB KOHCTPYKIMH, JieTayieil MaluH U npudopos./ | 1207, 3302,

Statics and kinematics, elements of the theory of mechanisms, resistance of materials, machine parts, | Fiz120 | NVIE

methods of calculating the strength and stiffness of structural elements, machine parts and devices. 9,Fiz12 | 3307
10

18 JKbumysHEpreTuKanbIK KputyanMacThIpFbIT  KYPBUIFBIIAD 3JMEMEHTTEpiHAeri XKbuly Oepymi ecenrtey. ¥kcactoikrap sxome | Mat(l) | KUP | TEU
KOH[IBIPFBLIAP LUKJIAaPBIHBIH emueMaikTep oamicrepi. JKburyanmacynmel yaery. JKbuiy-koHe MaHbBI3 anMmacy npouecrepiniy | 1206, 3301,
TEPMOJMHAMUKAJIBIK  Heri3aepi/ AQHAJIOTHSICHI. JKbuTyanMacTsIpFRIIITAPIBI ecenTeyre KaXKeT Heri3ri kaTeiHactap. | Mat(2) | NTD
TepMmonunamuyeckue OCHOBBI KputyaaMacTeIpFBIIITAP TYpIIEpi )KOHE KBUTYTACHIFBIILITAP KO3FAIIBICTApBIHBIH cyii0anapel. Typa arbH, | 1207, 3302,
IIUKJIOB  TEIUIOIHEPreTHUYECKUX Kapama-Kapchl arblH JKOHE KHBUIBICATHIH aFbIHIAP YIIIH JKbUTYTACBIFBIIITAD TeMIleparypajiapbiHbly | 11D SPRE
YCTaHOBOK/ JKOHE OpTallla TeMIlepaTypajblK TereypinHiH e3repyi. JKbUTyaIMacTBIPFBIITHIH — THIMJILIITL. | 2216, 4312
Thermodynamic bases of cycles XKbuTyamMacThIPFBIIITEI KBUTYJIBIK JKOHE THAPABIMKAIBIK ecentey. JKeuty Oepymi yaery omictepi. | TMO
of thermal energy installations KpuTyaIMacTBIPFBIIITAP/IBIH SHEPreTUKANBIK THIMIUIITIH Oaranay amicrepi./ Pacuér temmoormaun B | 2217

9JIEMEHTaX TEIUIOOOMEHHBIX YCTPOHCTB. MeToabl momobust M pasMepHocTed. MHTeHcudukanus

Ter1oo0MeHa. AHaJOrUsl MPOLIECCOB TEIIO - U MaccooOMeHa. OCHOBHBIE COOTHOIIECHUS JUIsl pacuéra

TEIUIO0OMEHHUKOB. THIIBI TEIIOOOMEHHMKOB M CXEMBbl IBIDKCHHS TEIUIOHOCUTENeH. l3MeHeHue

TEMIIEPATYp TEIUIOHOCUTENIEH M CPENHMH TeMIEpPAaTypHbId HANop [Uisl HMPsIMOTOKA, IPOTUBOTOKA U

nepekpecTHoro Toka. J(deKTHBHOCTh TemooOMeHHUKA. TemmoBoil M THAPABIMYECKHHA pacyér

TEIUI000MEHHUKOB. MeToisl MHTEHCU(HKAMU Teruloneperadr. MeToIbl OLEHKH SHEepreTHYecKOn

3¢ PEKTUBHOCTH TEIII00OMEHHHUKOB./

Calculate heat dissipation in the elements of heat transfer devices. Similarity to metadata and

dimensions. Intenation with heat exchange. The analogue of the process of heat and mass flow.

OcHoBHBIE cooTHOIIeHHs1 sl pacu€ra heat exchangers. Heat transfer heat exchangers and circuit

movements heat exchangers. Temperature heat exchangers and medium - temperature headers for

flatbed, anti - inflow and transverse current. Effectiveness of heat transfer. Heat and hydraulic calculus

for heat exchangers. Meta intensification of heat transferer. The method of estimating the energy

efficiency of the heat exchangers.
JKpurynpIk MammHanap TepmoanHamMuKaHbIH GipiHmT 3aHel. TepMOAMHAMMKAHBIH eKiHIN 3aHsl. MynTikci3 ra3 kyosuisicein | Mat(l) | TMO | TEU
TePMOINHAMHUKACHIHBIH ecentey. HakTel ra3map/pH TepMoauHaMUKaIbIK Kacueti. Cy xkoHe cy OybIHBIH TepMoanHamukanelk | 1206,M | 2217,
nukiaepi/ TepMomuHaMuKa KacweTi. ByYIIBIFBIPIBI KOHIBIPFBIIAPIBIH ITUKIIAPEL. | a3mIbIFBIPIIbI KOHABIPFBUIAPABIH IHKIAApsL. | at(2) NTD
LIUKJIOB TEIUIOBBIX MaIlIWH/ Byra3 KOHABIPFBUTAPBIHBIH [UKIIAPHL./ 1207,Fi | 2216,
Thermodynamics of heat engine IlepBblii 3aKOH TEpMOTUHAMUKH. BTOpO# 3aKOH TepMoaMHaMUKH. Pacder sBieHus crutormHoro rasa. | z1209, | SPRE
cycles TepMoanHAMHUYECKHE CBOWCTBA CIEIU(PUIECKUX Ta30B. TepMOIMHAMHYCCKHE CBOMCTBA Bomel | | Fizl21 | 4312

BomsHOTO Mapa. Lk nmasmos. Lukn ra3oo0pa3Heix pactennid. LIukimer ncnpasieHus omuodok./ 0

Basic law of thermodynamics. Practical application of the laws of thermodynamics for calculation of

processes involving cycles of heaters and motors, thermosylated gas cycles. Thermodynamic

19 properties, used in the work of working cyclic cyclones (ideal gas, real gases, water vapor).
20 | XKangsrratrany/ Kopsitnmanap teopusicer. Temip xoHe Kylimanapsl. TycTi Metaniap skoHe KyiiManap. MeTanablk jKoHe Him T™MO PTT




MarepuanoseneHue/ OeliMeTanIbIK KypacThIpyIIsl MaTepuanaap. Komnosunusuislk MaTepuaniap. bonarrapaer tepmusuteik | 1213, 2217,
Material science OHJICYy. YHTAK TOpi3/i METALTYPTHUsl MaTepHAIIaphl: KEYEKTi, KYpPacThIPYIIbI, JIEKTPOTEXHUKAIBIK,. Mat(1) | NTD
KputysHEpreTHKanbIK KOHABIPFBUIAD YIIIH KYPBUIBIMIBIK MaTepraiap/bl NaiaanansMabIK KacueTin | 1206, 2216,
€CKepe OTBIPHIN TaHaay./ Mat(2) | SPET
CBoliCTBa M CTPYKTYpa MaTepUaIoB, IX MeXaHW4YecKre cBoiicTBa. OCHOBHI Teopuu cruiaBoB. XKenezou | 1207 3223,
€ro CIUIaBbl. MeTaJuIndecKue U HeMeTaNIMUeCKUe KOHCTPYKIIMOHHbBIE MaTepuansl. TepMudeckas TESE
obpabotka craneil. KoMno3uimonHble MaTepraibl. BeIOOp KOHCTPYKIIMOHHBIX MaTEPHUAIIOB IS 3223
TEIIO’HEPTeTHYECKOTr0 000PYI0BAHUSI C YIE€TOM IKCILTyaTallHOHHBIX CBOWCTB./
Properties and structure of materials, their mechanical properties. Basics of alloy theory. Iron and its
alloys. Metallic and non-metallic structural materials. Heat treatment of steels. Composite materials.
The choice of structural materials for thermal power equipment, taking into account operational
properties.

21 | ’KburysHepreTukaHbIH MartepuaniapabiH KACHETTePi MEH KYPhUIBIMBI %KOHE OJIap/IbIH MEXaHUKAJBIK Kacuertepi. Kopeitmanap | Him TMO | PTT
KYPBUIBIM/IBIK Marepuanaapby/ Teopusichl. Temip jkoHe KyiiManapsl. TycTi Meranaap sxoHe Kylimanap. MeTanaslk sxoHe Oeiimeranabik | 1213, 2217,
KoHCTpyKIIMOHHBIE — MaTepHaibl KYPACTHIPYIIIbI MaTepuanaap. Komnosuimsuislk MaTepuanmap. bonarrapasr TepMusiibik oHaey. ¥Yurak | Mat (1) | NTD
temnosHepreruku/ Thermal Topi3m MeTaJuTyprus MaTepHaIgaphl: KEYeKTi, KYpacTBIPYIIHI, anekTporexHukanslk. | 1206, 2216,
engineering materials XKputysHepreTukaablK KOHABIPFBUIAP VIIMH KYPHUTBIMIBIK MaTepHaIAap/Ibl MaiiananeIMasIK Kacuetin | Mat (2) | SPET

€CcKepe OTBIPBIIN TaHaay./ 1207 3223,
Knaccudukanus u CTpykTypa MarepualioB, UX MeXaHWYecKue cBoiicTBa. OCHOBBI TEOPUH CILIABOB. TESE
XKenezo u ero crmaBbl. Tepmuueckass oOpaboTKa crajieil. MeTajiMueckue M HeMeTalTHuecKue 3223
KOHCTPYKLMOHHBIE ~ MaTepuajibl. KOHCTpYKIMOHHBIE  MaTepuaabl M3  LBETHBIX  METaJIoB

W3onanuonHble MaTepHaibl Ul TEIUIOIHEPreTHYECKOro o0opynoBaHus. BeIOOp KOHCTPYKIMOHHBIX

MaTepHajoB IS TEIUIO3HEPTETHIECKOT0 000PYIOBaHNUS C YIE€TOM IKCIUTYyaTAaI[MOHHBIX CBOMCTB./

Classification and structure of materials, their mechanical properties. Basics of alloy theory. Iron and

its alloys. Heat treatment of steels. Metallic and non-metallic structural materials. Structural materials

from non-ferrous metals Insulating materials for thermal power equipment. The choice of structural

materials for thermal power equipment, taking into account operational properties.

22 | DHepreTukaibik DHepreTHKaIBIK KOHIBIPFbIIApIA KbUTyMaHb3amMacy. JKeutyetkisrimrik. CoHrsl emmiemzai aerenepa | Him KUP | TEU
KOHIbIPFbLIAPIAF bl cankpiHaaTy (Kpi3apipy). JleHenmepai cankeiHaaty (Kb3ablpy) perti Topti6i. JKeutyerkisrimTik | 1213, 3301,
KbUTyMaHbI3aIMacy/ KYOBUIBICTBI ~ YIITiZIey. AFBIHOBI KBUTyaaMacy. AFBIHIBI KbUTyanMacyabiH auddepenmmanasr | Mat(l) | NTD
TeruiomaccooOMeEH B TeHIeyNepl. AFBIHABI JKbLTyalIMACy/IblH YKCACTBIK TEOPHUSICHI. AFBIHABI KbUTyalIMacyablH ChIpTKbI | 1206, 3302
SHEPreTUYECKUX YCTaHOBKAX/ KoHe imKi Mmocemenmepi. Dasanblk aybICBIM JKOHE XHMMESUIBIK ©3TepTyIepAiH maprrapbiaaa | Mat(2)

Heat and mass transfer in power KbUTyMaHbI3aIMacy. BeTTik JKpUTyaaMmacysiblK Kypasiapisl KbUTYIBIK ecentey. bynaumsipy, xenripy | 1207,
plants KOHE TOHA3BITY KOHZBIPFbUIapAa JKBUTYMaHBI3AIIMacCYy. XKeurysuepreruxama | Fiz120
KBUTyMaHbI3aJIMaCyJIbIKKypanaap./ 9

Temnomacco-oOMeH B SHEPreTHYEeCKAX YCTaHOBKaX. TerronpoBoAHOCTE. MaTeMaTH4eCKOe OIHMCaHHe
mporiecca TeTuIONPOBOJHOCTH. MonenvpoBaHre MPOIECCOB TEILTONPOBOAHOCTH. [IpubmmKkeHHbIe
METOABI pEmIeHHs 3aJad TeIUIONPOBOAHOCTH. KOHBEKTHBHBIN TemiooOMeH. Teopus momoOus
KOHBEKTHBHOTO TermiooOMeHa. CBoOomHass W BBIHYKICHHAS KOHBEKIMS B OHEPTETHYECKUX
ycTaHOBKax. TemromMaccooOMeH B YCIOBHSIX (ha30BOTO TEpPeXofa M XUMHUYECKHX IIPEBPAIICHUIA.




TemnoBoit pacyeT IMOBEPXHOCTHBIX TEIII000OMEHHBIX arraparosB. TemiomaccooOMeH B CYIIWJIbHBIX,
BBINTAPHBIX U XOJOAWJIBHBIX YCTaHOBKAX. TermioMaccooOMeHHBIE armnaparthbl B TeHJ’IOBHepFeTI/IKe./

Heat and mass transfer in power plants. Thermal conductivity. Mathematical description of the heat
conduction process. Simulation of heat conduction processes. Approximate methods for solving heat
conduction problems. Convective heat transfer. The similarity theory of convective heat transfer. Free
and forced convection in power plants. Heat and mass transfer under conditions of phase transition and
chemical transformations. Thermal calculation of surface heat exchangers. Heat and mass transfer in
drying, evaporation and refrigeration units. Heat and mass transfer apparatus in the power system.

23

KbUTyTeXHOMOTUSIIBIK MIPOLIECTED
MCH armnaparrapJarbl
KbUTyMaHpI3aImacy/
TemmoMmaccooOMeH B mporieccax u
amnmaparax TEIUTOTEXHOJIOTHit/
Heat and mass transfer in
processes and apparatuses of heat
technologies

KeuryeTkisrimTik. JKbITYOTKI3TIIITIK KYOBUIBICBIHBIH MAaTEMATHUKAIBIK cUMaThl. COHFBI ©JIIeMII
JeHenepAl  calkpiHaaty  (Kpiablpy). JleHemepni  cankepiHmaty — (KbI3ABIPY)  PeTTi  TOpTIOi.
Kpu1yeTKi3rimTik KYOBUIBICTBI yiTiiey. JKbUTyoTKI3TIIITIK ecenTepli MEeNTyAiH JKYBIKTI MOHIEPI.
AFBIHIBI  KBUTyaIMacy. AFBIHIBI JKbUTyaJIMAacy/IbIH nubhepeHIaIIbl TeHaeynepi. AFBIHIIBI
HKBUTyaIIMACY/IbIH YKCACTHIK TEOPHSCHL. JHEPTreTUKANBIK KOHABIPFhIIAp/a ePKiH )KOHE MOKOYPII aFbIH.
AFBIHIBI JKbUTyaJIMacylbIH CBIPTKBI JKOHE 1K1 Mecenenepi. @azanplK aybIChIM >KOHE XHMMSUIBIK
©3TepTYNIepiH LIapTTapbiHAa IKbUIyMaHbI3anMacy. beTTik jkoHe OailaHBICYNBIK IKbLIyalMacy
Kypalliapasl KbUIyNbIK ecentey. Kenrtipy, OyiaaHaplpy, NIBIKTAHABIPHIN albIpy >OHE TOHA3BITY
KOHIBIPFbIIApAAFhI KbUTyMaHbI3aMacy. JKbUTydHepreTHKaa )KbulyMaHbl3aIMacyIblK Kypanaap./
TertonpoBoaHOCTE. MaTeMaTUUECKOE ONMCAHUE MPOLECCAa TEIUIONPOBOAHOCTH. TerIonpoBogHOCTh
IpY CTallMOHApPHOM pexxuMme. HecTaumonapHas TemaonpoBogHOCTh. OxnaxkaeHue (HarpeBaHHe) Tel
KOHEYHBIX pa3MepoB. MOoJeInpoBaHHE MPOLECCOB TEIUIONPOBOAHOCTH. [IpHONMKEeHHBIE METOBI
pelieHust 3a1a4 TeronpoBoaHocTH. KOHBEKTUBHBIN TerioooMeH. Teopus mono0us KOHBEKTUBHOIO
terioooMeHa. CBOOOIHASE ¥ BBIHY)K/CHHAsE KOHBEKIIMS B DHEPreTHUECKHX YCTaHOBKax. BHemHue n
BHYTPEHHHUE 3a/1a41 KOHBEKTHBHOI'O TeruioooMeHa. TeromMacooOMeH B ycioBusix (a3oBoro mnepexona
U XMMUYECKUX IpeBpaIieHuid. TemIoBoi pacyeTr MOBEPXHOCTHBIX M KOHTAKTHBIX TEII00OMEHHBIX
arrapaToB. TermromMaccooOMeH B CYHIWJIIBHBIX, BBIIIAPHBIX, peKTI/I(l)I/IKaI_II/IOHHBIHbIX N XOJIOAHIBHBIX
yCTaHOBKaXx./

Thermal conductivity. Mathematical description of the heat conduction process. Thermal conductivity
in stationary mode. Transient thermal conductivity. Cooling (heating) bodies of finite sizes. Simulation
of heat conduction processes. Approximate methods for solving heat conduction problems. Convective
heat transfer. The similarity theory of convective heat transfer. Free and forced convection in power
plants. External and internal problems of convective heat transfer. Heat and mass transfer under
conditions of phase transition and chemical transformations. Thermal calculation of surface and
contact heat exchangers. Heat and mass transfer in drying, evaporation, distillation and refrigeration
units.

Him
1213,
Mat (1)
1206,
Mat (2)
1207,
Fiz120
9

KUP
3301,
NTD
3302

TEU

24

KbutysHEpreTukaibIK
ecenTeyinepaeri  KOMITBIOTEPIiK
TEeXHOIOTusap/
KommbioTepHsie TexHONOTHH B
TEIJIOPHEPTETUUECKUX pacuerax/
Computer technology in heat

CaHBIK 9JiCTepIiH JIEMEHTI, alTOPUTMICYAIH KaObUIIaHYbI, OaFmapiamManay, KbUTy HepTr e TUKAIBIK
ecenTepAl OpBIHAAY YIIiH KOIaHOambl OarmapiamMalapiplH MalblH MAKETTEePiH, JKBUTY HEPreTHKa
Kyifenepl MeH KOHIBIPFBUIAPHIH, JKBUTY JKOHE MaHBI3TACBIMAJIAy, CYy JKOHE aya KO3FallbIM
KYOBLTBICTAPBIH 3ePTTEY JKOHE YATUICY VIIiH ecenTey TOKIpHOeCiH Kyprizy. ./DIeMEeHTH YHUCICHHBIX
METOAOB, IIPHEMBI  alrOPUTMHU3ALHUM, NPOrPaAMMHPOBAHME, IPOBEACHHE  BBIYUCIHTEIBHOTO
9KCTIEPUMEHTA JUISl MCCIIEI0BAHMS M MOJICITMPOBAHUSI MIPOLIECCOB THAPO- M a3POJMHAMUKH, TEIUIO - U

Mat(1)
1206,M
at(2)
1207,Fi
21209,
Him12

TMG
TU
3306,
TPU
3307,
SPRE

TEU




power MaccoIlepeHoca, yCTaHOBOK M CHCTEM TEIUIO3HEPT €THKH, TOTOBbIE ITAKETH! IPUKJIAIHBIX Iporpamm uist | 13 4312
BBHINOJIHEHHS TeruiodHepreTndeckux  pacueroB./Elements of numerical methods, methods of
algorithmization, programming, conducting a computational experiment to study and simulate the
processes of hydro- and aerodynamics, heat and mass transfer, installations and systems of heat energy,
ready-made application packages for performing energy calculations.

25 KbutysHepreTukaibIK JKOHE CaHbIK OICTEP/IIH AJIEMEHTI, AITOPUTMIEY/IiH KaObUInanysl, OaraapiaManay, sxburydHepretukansik | Mat (1) | TMG | TEU
KBLTYTEXHOJNOTUSNIBIK TIpOIecTep ecenTepi OpbIHIAay YLIIH KolAaHOanbl Oarapiiamaiiap/blH JaiiblH NakeTTepiH, KpurydHepreruka | 1206, TU
MeH KoHuelpreuiapasl  JIK-ze Kyitenepi MeH KOHIBIPFBIIAPBIH, KABIITAH/IBIPBUIFAH JKOHE KalbIITAHABIPBUTIMaFaH xKbutyeTKi3rimTiH | Mat(2) | 3306,
ecenrey/ TarcelpMajapblH IIeNly, JXKbUIy JKOHE MaHbI3TachIMajay, Cy JKOHEe aya KO3FajbIM KyObuibicTapbiH | 1207, TPU
Pacuerst Ha IIK Temmosnep- 3epTTey JKOHE YIriiey YVIIH ecentey TIXKIpHOeciH Kypridy./DneMeHTsl YHCIeHHBIX  MeTomos, | Fiz120 | 3307,
TeTUYECKUX W TEIIO-TEXHOJOTH- NPOBE/ICHHE BBHIYUCIHUTENFHOTO DKCIIEPHUMEHTA JJIs WCCIEJOBaHHMsA M MojenupoBanus mporeccoB | 9, Him | SPRE
YECKUX MPOLECCOB U yCTaHOBOK/ THAPO- ¥ adPOJUHAMHUKH, TEIUIO - M MAacCOlepeHoca, YCTAHOBOK M CHCTeM TelulodHepreTuku u | 1213 4312
Calculations on a PC of heat TEIUTOTEXHOJIOTHH, pEICHHe 3a]ad CTAIMOHAPHOW W  HECTAI[MOHAPHOW TEIUTOMPOBOIHOCTH,
energy and heat technology KOHBEKTHBHOI'O TEIIOOOMEHA, TOTOBBIE IAKETHl MNPHKIAJHBIX HPOrpaMM Jjis  BBIIOJHEHHUS
processes and installations TerutodHepreTuuecknx  pacueroB./ Elements of numerical methods, carrying out a computational

experiment to study and simulate the processes of hydro- and aerodynamics, heat and mass transfer,
installations and systems of heat power engineering and heat technology, solving problems of
stationary and unsteady heat conduction, convective heat transfer, ready-made application packages for
performing energy calculations.

26 XKpu1ysHEpreTHKabIK KOHE CaHIpBIK 9JIiCTEpiH DJIEMEHTI, alTOPUTMICY/IiH KaObUIIaHybl, OaraapiaManay, xeirysHepretukansik | Mat(l) | TMG | TEU
KBUTYTEXHOJIOTHSIIBIK  TIPOLIECTED ecenTep]i OpbIHIAy YIIIH KOJAaHOanbl OarjapiiamaliapiblH JaiiblH MakeTTepiH, KbulydHepreruka | 1206, TU
MeH Kougapiprbutapasl  JKK-na Ky#temepi MeH KOHIBIPFBIIAPBIH, KAIBIITAHBIPHUIFAH JKOHE KaJIbITaHABIPbLIMAFaH xbutyeTKi3rimTiH | Mat(2) | 3306,
ecenrey/ Pacuets Ha TarchIpMajapblH IIENly, JKbUIy JKOHE MaHbI3TAChIMAJay, Cy KOHE aya KO3FrajbIM KyObuibicTapbiH | 1207, TPU
MepCOHAIHHOM KOMITBIOTEpE 3epTTey KOHE YITIIeY YIIIIH eCerTey TKIPUOECiH Kyprizy./ Fiz120 | 3307,
TEIIo- JHEPreTHIECKHX u DONeMeHTHl YUCIeHHBIX METOJOB, IIPOBEICHHE BBIYUCIUTEIBHOIO SKCIIEPUMEHTa Ul UcclenoBanus u | 9, SPRE
TEeTIOTEXHOJIOTNYECKHX MOJIEIMPOBAHUS MPOLIECCOB THAPO- U a3POJMHAMHUKH, TEILIO -  MAcCOMepPeHoca, YCTaHOBOK u cucteM | Him12 | 4312
TPOLIECCOB u TEIUIOPHEPTeTHKH M TEIUIOTEXHOJIOTHH, pelleHHe 3ajad CTAlMOHApHOW M HecTanuoHapHOH | 13
ycranoBok/Calculations on a TEIUIONPOBOHOCTH, KOHBEKTHBHOTO TEIUIOOOMEHA, TOTOBBIE MAKeThl MPHKJIATHBIX MPOTpaMM JUis
personal computer of thermal BBITTOJTHEHHS TEIUIO3HEPTETHYECKUX PacUeToB./
energy and heat engineering Elements of numerical methods, carrying out a computational experiment to study and simulate the
processes and installations processes of hydro- and aerodynamics, heat and mass transfer, installations and systems of heat power

engineering and heat technology, solving problems of stationary and unsteady heat conduction,
convective heat transfer, ready-made application packages for performing energy calculations.

27 CyHBIKra3Ko3raabM/ CyiipIK KoHE Ta3[bIH HeTi3ri Kacuerrepi. [ mapoctatuka. ['mapocTaTHKaHBIH HETI3T1 TeHAeyepi. Mat(1) | TMO | TEU
T'uaporazonuHamuka/ T'uapocTaThkanbiK KeichiM. CYHBIK %OHE ra3 KnHeMaTtukachl. CYHWbIK KO3FaJIBICBIH 3ePTTEY/IIH HEri3Ti 1206, 2217,
Hydrodynamics TaIIAYIIBIK dJIicTepi. MYJIITIKCI3 CYHBIK KO3FaJIBICBIHBIH Diep TeHIeyi. BeKiTireH Ko3raabICThIH Mat(2) | NTD

Y3/iKci3 Tenzeyi. . HakTbl cyHbIKTBIH aFbIHIIanaps! yiniH bepaystu uarerpansl. bepuymnu teraeyinin | 1207, 2216,
TEOMETPHSITBIK HHTEPIPETAIASACH. AFBIH KBUIIAMIBIFBIH TAPATYABIH O01pKaIBIICHI3ABIFEL. HaKThI Fiz120 | SPRE
CYMBIKTBIH TOJBIK aFBIHBIHGI YIniH beprymmm Terneyi. Kosransic Memmepiniy e3repy Temueyi. Cyisik | 9, Him | 4312

KO3FAJIBICBIHBIH TOPTiNTepi. AFBIH KMMaJIapbl OOWBIHIIIA OpTAIIA KBUIAAMABIFBIH TaparTy. 1213




I'mppasnukansik yiikenic eceneyinri. KeaepriHiH mapibUTbIK aiiMarbl YIIIH Y3bIHABIFB OOHBIHIIIA
TereypiH WHIFBIHAAPHL. KyObIpiapapl THApaBIMKAIIBIK ecenTey./

OCHOBHEIE CBOMCTBA JKHUAKOCTHU U rasa. FHJIpOCTaTI/IKa. OcCHOBHEBIE YpaBHCHUA TUAPOCTATHUKH. Cuiel
TUAPOCTATUYCCKOI'O A1aBJICHU, ﬂeﬁCTByIOMHe Ha HWINMHAPUYCCKNUEC ITOBECPXHOCTH. 3akoH ApXI/IMe]Ia.
PaBHoOBecue I1aBarOniux TEJI. Kunematnka JKHUAKOCTH U Irasa. OCHOBHEIE aHAJINTHYECKHE METOAbI
HCCIICA0BaHUA JIBUXKCHUSA KUAKOCTH. ypaBHeHI/IH 3]7[]'[61)8 JABHWXXCHUA I/IZ[eaJII)HOfI KHUAKOCTH.
YpaBHeHm{ HEPA3pBIBHOCTHU JJI1 YCTAHOBUBHICTOCA ABUKCHUA. I/IHTeraJ'I BepHyJ'IJ'II/I JUIA JIMHUW TOKa U
CTPYWKHU peanbHOM KUAKOCTU. I 'eoMeTpuyueckas HHTEpIIpeTalys ypaBHeHusa bepaymnu.
HepaBHoMepHOCTE pacnipeiefieHusi CKOpOCTEH B MOTOKE. Y paBHEHUE U3MEHEHUS KOJIMYECTBa
JABUXKCHUS. PexxuMel JABUXKCHUS ) KUAKOCTHU. Pacnpez[eneHI/Ie OCPCAHCHHBIX CKOpOCTeﬁ 110 CCUCHUSAM
IIOTOKaA. KOZ)(l)(l)I/IHI/IeHT TUAPABINYCCKOTO TPCHUS. HOTepI/I Hariopa 1o JJIUHE OJIsd KBaJIpaTH‘{HOﬁ
00JIaCTH COMPOTHBIICHHSL./

The main properties of liquid and gas. Hydrostatics. The basic equations of hydrostatics. Hydrostatic
pressure forces acting on cylindrical surfaces. Law of Archimedes. The balance of floating bodies.
Kinematics of liquid and gas. Basic analytical methods for studying fluid motion. Euler equations for
the motion of an ideal fluid. Continuity equations for steady motion. Bernoulli integral for streamlines
and trickles of real fluid. A geometric interpretation of the Bernoulli equation. The uneven distribution
of speeds in the stream. The equation of change in momentum. Modes of fluid movement. Distribution
of averaged velacities over flow sections. Coefficient of hydraulic friction. Losses of pressure along
the length for the quadratic resistance region.

28

Cy#bIK XoHE ra3 MeXaHUKachl/
MexaHuKa KUJIKOCTH U ra3a/
Fluid and gas mechanics

Cyi#ibIK oHE ra3 MeXaHUKACBhIHBIH MoHI MeH aictepi. CyHBIKTBIH TYCIHITH aHbIKTay. CYHBIK )KoHE
ra3/iblH Herisri kacuerrtepi. ['mapocratuka. ['uapocraTikanblH Heri3ri TeHaeylepi. [ uapocraTukalibik
KbIChIM. KBICHIM OpPTaCHIHBIH OJIIIIeMi MeH JKaFaainapbl. LuamHapiik OeTke acep erymi
THAPOCTATUKAJIBIK KBICHIM KymTepi. CyHbIK )koHe ra3 KuHeMaTHKachl. CYHBIK KO3FaJIbIChIH 3epTTEYAiH
HETI3r1 TanaaynblK 9aictepi. MyNTIKCI3 CYHbIK KO3FANBICBIHBIH Diijiep TeHzieyi. bekitinren
KO3FAJIBICTBIH Y3/IKCi3 TeHIeyl. BepHysuTH TeHeyiHIH TeOMETPHSUIIBIK HHTEPIIPETAUsIChl. AFbIH
KBUIIAMIBIFBIH TAPATYIBIH O1pKAJIbINCHI3AbIFEL. HaKThI CYHBIKTHIH TOJNBIK aFbIHBIHBI YIIiH bepHyu
tenzeyi. Kosranbic Mentiepiniy e3repy Tenaeyi. CyHWbIK KO3FaIbICBIHBIH TOPTINTEPl. AFBIH KUMATaphl
OOMBIHIIIA OpTalla KeUIIAMABIFBIH TapaTy. | mapaBIuKaibiK yiikemnic eceneyimi. Keneprinin
MIAPIIBUTBIK aMaFhI VIIiH Y3BIHABIFRI OOWBIHIIA TEreypiH MBFbIHAAPEL. KyObIpmapabt
THAPABIHKAIBIK ecenTey./

MexaHHKa KHIKOCTH U raza. OnpeneneHne TOHATHS KUAKOCTH. OCHOBHBIE CBOHCTBA KHUAKOCTH U
ra3a. ['mapocratuka. [lorsaTre o ruapocTaTndeckoM naBieHnn. Ero cBoiictBa. OCHOBHBIC ypaBHEHHS
THAPOCTATUKH. [ mapocTaTHueckoe IaBlieHUe, ISHCTBYIONIee Ha INIOCKYIO CTeHKY. Bennunna u
TMOJIOXKEHHE IeHTpa NaBiieHus. CHIIBI THIPOCTATHYECKOTO IABIICHUS, ISHCTBYIOIINE Ha
WIHHIPUYeCKHe TOBepXHOCTH. OCHOBHBIE aHAJTUTHYECKUE METOIBI MCCIISJOBAHMUS ABHKSHUS
JKUIKOCTU. Y paBHEHMS Diiepa IBIKEHUS WACATBHON KUAKOCTA. Y paBHEHUS HEPA3PBIBHOCTH IS
YCTaHOBHMBLIETOCS IBIKEHHs. HepaBHOMEPHOCTH pacIpe/iesieHus CKOPOCTei B IOTOKE. Y paBHEHHUE
BepHymum 171s 1esoro NoToka peasbHOH XKUAKOCTH. Y paBHEHHE U3MEHEHHST KOJIMYECTBA JIBHIKCHUS.
Pe>xnuMbl IBHOKEHHMS JKUIKOCTH. [ MapaBinndecKuii pacuér TpyOOIpoBOIOB.

Mat(1)
1206,
Mat(2)
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Fiz120
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/Mechanics of fluid and gas. The definition of fluid. The main properties of liquid and gas.
Hydrostatics. The concept of hydrostatic pressure. Its properties. The basic equations of hydrostatics.
Hydrostatic pressure acting on a flat wall. The size and position of the center of pressure. Hydrostatic
pressure forces acting on cylindrical surfaces. Basic analytical methods for studying fluid motion.
Euler equations for the motion of an ideal fluid. Continuity equations for steady motion. The uneven
distribution of speeds in the stream. Bernoulli equation for a whole flow of real fluid. The equation of
change in momentum. Modes of fluid movement. Hydraulic calculation of pipelines.

29 KbutysHeprerukanarsl Oniley HOTHXKECIH —CTATHCTHKANBIK oHaey. JKbUIyTEeXHHMKaJbIK IaManapiel okoHe omapaesiy | Mat(l) | TAU | PTT
METPOJIOTHSI, CTaHAApTTay >KOHE KATENIKTEPiH OJIIIey Kypanaapbl. MeMJICKETTIK CTaHIapTTapAbIH TalaOblH cakTayna cranaaprray men | 1206,M | TE
CaraHsbl 6ackapy/Metposorus OakputayaslH MemiekerTik okyiieci. Ceprudukarray xoHe cama Oackapy. JKeutysnepretuka | at(2) 3303,
CTaHAapTU3alUsl U YIpaBJeHUE 00BEKTLUIEPIH METPOJIOTHUSIIBIK KAMTaMachI3 €Ty./ 1207,Fi | TAU
KayecTBOM B TeIJIODHepre- Craructuueckass obpaboTka pe3ynbTaToB u3Mepenuil. CpencTBa u3MepeHus TemnorexHuueckux | z1,Him | TT
tuke/Metrology  standardization BEIMUMH M WX TMOrpemHocTH. [ocynapcTBeHHas CHCTeMa CTaHJapTH3alMd M KOHTpons Hax | 1213 3303
and quality management in the coOmoieHreM TpeOOBaHHi TOCYAapCTBEHHBIX cTaHnapToB. CepTH(UKALNS U yIIPABICHHE KAYECTBOM.
power industry Mertponoruueckoe odecrieueHrue 00bEKTOB TEIIIOIHEPTeTHKH./

Statistical processing of measurement results. Means of measuring heat engineering quantities and
their errors. State system of standardization and control over compliance with state standards.
Certification and quality management. Metrological support of heat power facilities.

30 JKeumyTexHomorusnapaarsl Oniniey HOTHXKECIH CTATHCTHKANBIK oOHAeY. JKBUTyTEXHHKABIK ImaMamapabl koHe omapasiH | Mat (1) | TAU PTT
METPOJIOTHS, CTaHIAPTTay MKOHE KaTeJIKTEpiH eJiley Kypaiaapbl. MeMIIeKeTTiK CTaHAapTTapAblH TalaOblH cakrayaa crangaprray mex | 1206, TE
carnaHsl Oackapy/ 6akpuTaynsiH, MemuteketTik kyiieci. Ceprudurarray skoHe camna Gackapy skoHe xbutyTexHomornsuisik | Mat (2) | 3303,
Merponorus cTaHgapTHU3aLUs U KYOBUIBICTAp/bl METPOJIOTHSIIBIK KAMTAMAaChI3 eTy./ 1207, TAU
yIIpaBiIeHUE Ka4yeCTBOM B Craructuueckass obpaboTka pe3ynbTaToB wu3Mepenuil. CpemctBa u3MepeHusi Temiorexaudeckux | Fizl20 | TT
TEIJIOTEXHOJIOTHSX/ BEIMYMH W HWX TOTPEIHOCTH. [ OCymapcTBeHHash CHCTeMa CTaHgapTu3aumud W Koutpoms Hazx | 9, Him | 3303
Metrology standardization and coOmoieHreM TpeOOBaHMi TOCYIapCTBEHHBIX cTanmapToB. CepruduKaiws, yrpaBicHHe kauecTBoM u | 1213
quality management in heat METPOJIOTHYECKOE 00eCIIeYeHIE TEIMIOTEXHOIO-THUECKUX TIPOLIECCOB)./
technologies (Statistical processing of measurement results. Means of measuring thermotechnical quantities and

their errors. State system of standardization and control over compliance with state standards.
Certification, quality management and metrological support of thermotechnological processes.

31 JKbuTyTeX HUKAITBIK eIIeyIep Ommeynep Typamsl yFeIM. JKbUIyTEXHHUKAIBIK OIIICYICpIiH, 3aMaHayd omicTepaid >koHe enmey | Mat (1) | TAU PTT
MEH OakpLIay/ KypangapbiHblH Kiaccuukanuscel. TeMiepaTypaHsl, KbICHIMIBI, KbICHIM allbIpMachIH xoHe neHreitni | 1206, TE
TermoTexHUYeCKHEe U3MEPEHUS U eIy, ra3, CYHbIK jKoHEe OYIbIH IIBIFBIHBIH, ra3aapablH Kypambin emmey. Cy men OyaeiH camaceiH | Mat (2) | 3303,
KOHTPOJB/ Oakpuiay. JKbUTy SHEPrHsCHIH OHAIPY KOHE KOJNJaHy OapbIChIHAA JKbUIYTEXHHKAJbIK Mmamanapas | 1207, TAU
Thermotechnical — measurements eJIIIey jKoHe GakpuIay./ Fiz1, TT
and control Ioustre 06 n3mMepennsnx. Kiraccudukanus TEIIOTEXHHYECKAX H3MEPEHHH, COBPEMEHHBIX MeTo0B M | Him 3303

CpencTB u3MepeHuil. Mi3MepeHue TeMrepaTypsl, AaBJICHUS, Pa3HOCTH MaBiieHui U ypoBHs. M3mepenune | 1213

pacxoia >KMIOKOCTEW, razoB W mapa. M3amepeHue coctaBa ra3oB, KOHTPOJb KauecTBa BOABI U Mapa.
W3mepennss ¥ KOHTPOJNb TEIUIOTEXHUYECKUX BEIHYMH IMPHU MPOU3BOICTBE HITOTPEONCHUHN TETUIOBOM
SHepruu./

The concept of measurements. Classification thermotechnical measurements, modern methods and




measuring instruments. Measurement of temperature, pressure, pressure difference and level. Flow
measurement liquids, gases and steam. Gas composition measurement, water and steam quality control.
Measurement and control heat engineering quantities in the production and thermal energy
consumption.

TexHuKaNbIK
OakpuIay/

Texauueckue
n3Mepenus: u koHTposb/Technical
measurement and control

TexHuKaNBIK IamMazapIsl eJIeyaiH Kajllbl KaFuaanapbl MeH aaicTepi. TeXHUKabIK eJley sicTepi
JKOHE OJIIey KypalJapbl, eIley KypalJapblHbIH METPOJIOTHSUIBIK CHIIATTaMallapbIHBIH JKIKTEIYi.
TemmepatypaHbl, KbICBIMIBI, KBICBIMIAp aWBIPMACBIH KOHE JeHrewmi emmey. CyHbIKTapIbIH,
razfgapAblH JKOHC 6y}:[I)IH IOBIFBIHBIH OJIHICY. Fa3):[ap):[I>IH KYpaMbIH ©JIlICy, CYy MCH 6}7}1]:.11-[ cariaCblH
6a1<51nay. >KI)IJ'Iy OHEPIrUsCbIH GHI[ipy MCH TYTbIHYbIHA OalJIaHBICTBI JKBbUTYTEXHUKAJIBIK HIaMaJiapAbl
eJIIIeY XoHEe OaKpuIay./

TToustue 06 U3MCPCHUAX. O6Hll/le NpUHIUIIBI U METOIbI I/I3MepeHHﬁ TCXHHUYCCKUX BCIIMYHH,
Kraccudukanms TermmoTeXHUIeCKuX U3MEPEHHUH, COBPEMEHHBIX METOJIOB M CPENICTB U3MEPEHHUH.
N3mepenue TemnepaTypsl, JaBiICHUs, pa3HOCTH JaBJIECHUN U ypOBHs. M3MepeHne pacxona >KUIKOCTeH,
ra3oB u mnapa. MzMepeHue cocraBa ra3oB, KOHTPOJIb KauecTBa BOAbI U napa. M3mMepeHus u KOHTpOIb
TCIIIIOTEXHUYCCKUX BECIIMYUH IIPHU MTPOU3BOACTBE U l'lOTpC6J'I€HI/II/I TEIUIOBOM 3Hepr1/n/1./

Concept of measurements. General principles and measurement methods technical quantities;
Classification of heat engineering measurements, modern methods and means of measurement.
Measurement of temperature, pressure, differential pressure and level. Flow measurement of liquids,
gases and steam.Measurement of gas composition, water and steam quality control. Measurements and
control of heat engineering values at production and consumption of thermal energy.
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Cy  nadiplHOayabIq

XUMUAJIBIK

DU3NKO-XUMHYECKHE

IO OTOBKH

Physico-chemical
water treatment

XKIC- te cy topribin xoHe CJIK KyMBICBIH YHBIMIACTBIPYbIH HeTi3ri Macenenepi. Tadburu cynap
xikTemeci. Cy canachblHbIH TEXHOJIOTMSUIBIK KepceTkirepi. Cynpl anjpiH-ana enaey. Koarymsiws,
CyAbl OKTEy: MeXaHu3Mmzepi, no3acbiH ecntey. Cyapl Cy3riieyin MaTepuangap, cuiaTramaliapbl,
orapra KoWbuiaTeiH Tananrtap.Cynsl HOH anMacy oficiH KosiaHy apkpuibl eHuey. Monutrep. Cynan
ra3gapApl  anactay TexXHOJOrwAchl. CalKBIHIATATBIH CYABIH OPHBIKTHUIBIFBL. Cyapl TEPMUSIBIK
ty3cbi3aanasipy. Cynel TazapTyablH MeMOpaHanblK oxictepi. Cy AalbIHIAYAbIH KaJJIBIKTBI JKOHE
KaJIJIBIKCBI3 oficTepi./

OcHoBHbIe 3a7aun opranuzanuu BITY u Bogubeix pexumoB TOC. Knaccupukanuus npupogHbIX BOI.
TexHonmorndeckne MoKa3aTeNN KadecTBa Boabl. [IpermBapurenbHas oOpaborka Bomsl. Koaryrsius,
HU3BECTKOBAaHUE BOJBL: MEXAHU3M, pacdeT A03bl. DUWIBTPYIOIIKME MaTEpUaibl, UX XApaKTEPUCTUKA U
TpeOoBaHUs, mpeabsBisieMble K HuM. OOpaboTka BOOBI METOAOM HOHHOTO OOMeHa. VOHWTHL
VY nanenne razoB u3 Boabl. CTaOMIFHOCTD OXJIaKIaromeil Bomsl. TepMudeckoe 00eccoInBaHNE BOIBI.
MeMOpaHHbIE METO/IbI OYMCTKHU BOJIBI. MaJIOCTOUHBIE M OECCTOYHBIC CXEMBI ITOATOTOBKU BOJBL./

The main objectives of the organization of water treatment and water regimes of thermal power plants
Classification of natural waters. Technological indicators of water quality. Pretreatment of water.
Coagulation, liming of water: mechanism, dose calculation. Filter materials, their characteristics and
requirements for them. Water treatment by ion exchange. lonites. Removing gases from the water. The
stability of the cooling water. Thermal desalination of water. Membrane methods of water purification.
Small and drainless water treatment schemes.
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34 | KBC JKOHE OHJIIPICTIK Taburu cymap »xoHe onapra KoibLIaThiH TajanTtap. Cy camachlHBIH TEXHOJOTHSIIBIK Kepcetkimrepi. | Him KUP | PTT
KOCITTOpBIHAApAa Cy JalbIHIAY Cy camachlH akKCcapTyIblH OJICTepi MEH TEXHOJNOTHSUIBIK cyioanmapbl. Cymapl anmasiH-ana TazapTy. | 1213, 3301,
Boponoaroroeka Ha TOC wu Cynel 3ananceiaannsipy. Cymel temipcizgennipy. Cymsl gerasammsimay. Cymsl kymcapty xone | Fizl20 | NTD
npomnpennpustusx/Water TY3CBI3IAaHIBIPY./ 9, 3302,
treatment at thermal power plants [IpupoaHbie BOABI U TpeOOBaHUS, MPEIbABIsIEMblE K MX KadecTBY. TexHomorumueckwe mokaszarenu | Fizl21 | NVIE
and industrial enterprises Ka4yecTBa BOABI. MeETOIpl U TEXHOJIOTHYECKHE CXeMBl yITydlIeHHs1 KadecTBa Bonbl. [IpeasapurensHas | O 3307

ouncTka BoApl. Obe33apakuBanue Bozbl. OOezkenesnBanue BoAbl. [lerasanmsi Bonbl. YMsrdeHue H
obecconuBaHue BOJBL./

Natural waters and requirements for their quality. Technological indicators of water quality. Methods
and technological schemes for improving water quality. Preliminary water purification. Water
disinfection. Iron deferrization. Water degassing. Softening and desalting of water.

35 KIC xone ADC oamekTp MeH DJEeKTPCTAHIINS MEH JKbUTY KO3IEPiHiH Typiepi. Onem xoHe e sHepretukaceinmarsl JKIC-H kp3meri. | Mat(l) | KUP | TEU
KBUIyJBI  OHIIpY  KyHenepi/ HIBC, ADC, XKDB0, ACT Ttexuonorusuiblk cynoenepi. HIDC-te >xymbicThik KyObutbic. [IDC-H | 1206, 3301,
CucreMmsl HPOU3BOJCTBA sHepreTukansik kepcetkimrepi. [IIDC-H Herisri Kypayiust abeomtorti [TOK. KOO typaepi. XKOO-rur | Mat(2) | NTD
JNEKTPUYECKOM M TEIUIOBOU HKYMBICTHIK KyObuTbic. JKDO-H 3HEpreTHKaNblK KOpCETKIiTepi. DJEKTp KoHe JKbL1y 3HeprusceiH | 1207, 3302,
sHeprun Ha TOC n ADC/ eHnipy OoiibiHma KO0 IIOK, JXK30O-ma xbuty sxone Oy mbirbicl. JKOC-ta kopektik cymsl | Fiz120 | NVIE
Systems for the production of JKAHFBIPTYIIBIK KbI3JBIPY. OHEPKACINTIK kKOHE TYPMBICTHIK JKbLTY TYTHIHYIBIH epekuieniri. 3amaHayn | 9, 3307,
electric and thermal energy at XKDO0-H xbutynslk cynbenepi. IbIHIABIK koHE aymaHIbIK Ka3aHABIKTapIaH XKLLy Kibepy cyinbeci. | Himl12 | TMG
TPP and NPP las3wbiFbipiibl AneKTpeTaHuusuiap. byra3 kouabipreutapbl. ATom anektpceraHuumsicsl, AXXJO0 sxone | 13, Mat | TU

ACT/./ 2214 3306

CucTeMbl IPOU3BOJCTBA EKTpHUecKor u TertoBor sneprun Ha TOC u ADC. Pacxon mapa u Teria
Ha TOLI. KIT1J] TOII no BeipabOTKE 3NEKTPUUIECKOIl U TETUIOBOM SHEpruu. JluarpaMma sHEpreTHIecKux
motokoB mpoctedmeir TOLl. PerenepatuBneiii momorpeB mutatensHoi Boael (PIIIIB) ma TOC.
Pacxoner mapa u terua mpu PIIIB. TexHHKO-3KOHOMHYECKHH BBIOOp TEMIIEpaTyphl MUTATEIHHOM
BOJIBI ¥ KONMMYeCTBa pereHepaTHBHBIX nogorpesatenei (PII). . TemnoBsie cxembl coBpemeHHBIX TOII.
CxeMbl OTIyCKa TeIUIOTHI OT MUKOBBIX M PallOHHBIX KOTENBHBIX. [a30TypOMHHBIE 3JEKTPOCTaHIIUH.
I'TY 3amkHyroro u pa3oMkHyTOoro TumoB. IIpemmymectBa u Hemoctatku [ TY. ArtomHuble
anekTpocTanimu, aromubie TOL u ACT./

Systems of electrical and thermal energy on TES and AES. The distance from the TPP. KPP TPP on
electric and thermal energy. The diagram of the energy streams of the stationary TPP. Regenerative
Heat Pumping Water (RPW) on TES. Passes and flies at RPPV. Techno-economical selective
temperature and power regenerative heaters (RP). Exhaustiveness of industrial and domestic refineries.
Heat and thermal power plant schemes. The scheme is based on the release of heat from the picnic and
district boiler. The problem of covering the electromagnetic circuit graphics of electrical charges.
Puthy decided. Gas turbine power stations. GTU closed and open types. Priority and GTU. Parogazh
mountings - one of the basic driven development of heat power engineering. Atomic power stations,
atomic power stations and AST.




36 KeutysHepreTukanslk — okyienep OHEpPKACINTIK JKOHE >KBUIYTEXHOJOTMSUIBIK ©HAIpicTe 3HEprusHbl KongaHy. JKeuryrexnomorusHeiy | M1, PTT
JKOHE  DHEpPrusHbBl  KOJjaHy/ MIpOLIECTEpPi MEH aImaparrapbl. DJIEKTpiIiK MaluHanap oHe anmnaparrap. OHipicTiH xyienepi xone | M2,
TennmosHepreTuuyeckue CUCTEMBI OHEPKACINTIK KOCIMOPHIHHBIH SHEPTHs TACBHIFBIITAPBIH Tapary. OHipic KyhenepiniH kepcerkimrepi | Fiz120
u SHEProUCIIONb30BaHHE/ MEH CHITaTTaMajIaphl )KOHE SHEPTHs TACHIFBIIITAPIBI TAPATY./ 9,

Heat energy systems and energy TennmosHepreTuueckne CHUCTEMBI M DHeproucmonb3oBanue. CTpyKTypa dHepreTukd crpasbl. | Him12
use XapakTepucTika 3HeproHocurenedl. CHCTeMBI TPOU3BOACTBA W moOTpeOieHus TemioBod u | 13,Mat
JNIEKTPUYCCKON HSHEPTHH. DHEPrOHCIIONH30BAHUE B MPOMBIIUICHHOM M TEIUIOTEXHOJOTHUeCKoM | 2214
npou3BoAcTBe. llpormeccsl W anmapaTthl TEIUIOTEXHOJOTMH. TerIoPHEepreTHUecKHe CUCTEMbI
OPOMBIIUICHHBIX MPEIPHATHIN./
Heat power systems and energy use. The energy structure of the country. Characteristics of energy.
Systems of production and consumption of heat and electric energy. Energy use in industrial and heat
production. Processes and devices of heat technology. Thermal power systems of industrial enterprises.

37 DJIeKTpOTEXHUKA KOHE DJeKTPOTEXHUKA JKOHE DIIEKTPOHMKA Herizaepi. Tikemnel skoHe ayblchalibl TOKTApABIH ChI3BIKTHI stekTp | Mat(l) | TAU ET
AJIEKTPOHUKA Heri3aepi/ Ti30ekTepiH ecenrey, yu (aszanbl 3JeKTp Ti30EKTepiHIeri CHMMETPHSIIBIK JKoHe acumMeTpusuiblk | 1206, TE
DNeKTPOTEXHUKA W OCHOBBI PEeXKUMIEPII ecenTey oMicTepi, ChI3BIKTHI JIEKTP Ti30eKTepiHeri eTmenepai ecenrey oaicrepi, Typa | Mat(2) | 3303,
ANIEKTPOHHUKH/ JKOHE aybICIIalIbl TOK 3JIEKTP MalllMHAIAPBIHBIH HEri3ri cUlaTTaManapel, 1207, TAU
Electrical Engineering and OH/IIPICTIK AIIEKTPOHIBIK KYPBUIFBUIAP MEH KYPBUIFbUIAPABIH )KYMBIC TIPHHIHMITI./ Fiz120 | TT
Electronics Basics DJIEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKU.PACUETA JIMHEHHBIX JJIEKTPUUECKHUX IeTei MocTosHHOro u | 9 3303,

HePEMEHHOI'0 TOKOB, METOABI pacyeTa CUMMETPUYHBIX U HECHMMETPHUYHBIX PEXHMOB B Tpex(a3HbIX ETT
NIEKTPUYECKUX LEMAX, METOABI pacyeTa MepeXOaHbIX MIPOLECCOB B TMHEHHBIX dJIEKTPUYECKUX LEIsX, 3224
OCHOBHBIE XapPAKTEPUCTUKH HJIEKTPUYECKUX MAIIUH IIOCTOSIHHOTO M IIEPEMEHHOTO TOKa,

NPUHIMN JEeHCTBHSA U CXEMBI BKJIIOUSHHUS IPHOOPOB U YCTPOMCTB IPOMBIIITIEHHON 31€KTPOHUKH./

Steady-state and transient processes in electric circuits of a constant and alternating current, steady

processes in non-linear and magnetic DC circuits, electric machines of direct and alternating current,

and also the basics of electronics and microprocessor technology.

38 DJeKTpOTEeXHHUKA KOHE DJIEeKTPOTEXHUKA JKOHE DIIEKTPOHMKA Herizmepi. Tikernel skoHe aybICaibl TOKTAPABIH ChI3BIKTHI stekTp | Mat (1) ET
ANEKTPOHUKA Herizaepi/ Ti30eKTepiH ecenrTey, YuI (aszanbl 3JeKTp Ti30EKTepiHIeri CHMMETPHSIIBIK JKoHe acumMerpusuiblk | 1206,
DJIeKTPOTEXHHUKA HW  OCHOBBI PEeXHUMIEPI ecenTey OMiCTepi, CBHI3BIKTHI JIEKTP Ti30eKTepiHmeri oTmenepai ecenrey aaicrepi, Typa | Mat (2)
AIEKTPOHUKH/ JKOHE ayBICIIANIBI TOK JICKTP MaIllWHAJNAPBIHBIH HET13T1 CHITaTTaMalaphl, 1207,

Electrical Engineering  and OH/TIPICTIK AIEKTPOH/IBIK KYPBUIFBLIAP MEH KYPBUIFBUIAP/IBIH KYMBIC TPUHITHITI./ Fiz
Electronics Basics DJIeKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKHU.PACUETa JIMHEWHBIX JJIEKTPUUECKHX Iierei mocrtosHHoro u | 1209

MIEPEMEHHOT0 TOKOB, METOJBI pacdeTa CHMMETPHYHBIX U HECHMMETPHYHBIX PEKUMOB B TpeX(a3zHBIX
OJIEKTPUIECCKUX LEIAX, METOABI pacu€Ta IMEPEXOAHBIX ITPOIECCOB B JIMHEHHBIX SJIEKTPUIECCKUX LECIIX,
OCHOBHBI€ XapaKTECPUCTHUKHU IJICKTPUICCKUX MAIIUH IMOCTOAHHOI'O U IEPEMEHHOIO TOKA,

TIPUHITAT JIEHCTBHUS M CXEMBI BKIIIOUCHHUS IPHOOPOB U YCTPOICTB MPOMBIIIICHHOM AIIEKTPOHUKH./
Steady-state and transient processes in electric circuits of a constant and alternating current, steady
processes in non-linear and magnetic DC circuits, electric machines of direct and alternating current,
and also the basics of electronics and microprocessor technology.




39

DHepreTHka 9KOHOMHUKACHI/
DKOHOMHKA SHEPreTHKH/
Energy economics

3HepFeTI/IKaJ'ILIK pecypcrap, 6aFLITTapLI JKOHC OJIapabl Haﬁz[anaﬂy 3KOHOMMKACHI, KSCiHOpLIHHI)IH
aKTHBTEpi, KOCIMOPHIHHBIH €HOEK pecypcTapbl, OJHEpPreTHKaJbIK  ©OHMAIPICIHIH ©31HAIK KYHBI,
OHEPICTUKAJIBIK KQCiHOpBIHI[ap)laFBI Oara 6enriney cascarTthsl, SHCPTUAMEH )KaG}ILIKTay}ILIH
3KOHOMMUKAJIBIK Heri3;[epi, OHCPICTUKAJIBIK C€CCIIKE allyJbl ¥ﬁbIMJIaCTLIpy, naix'lz[anaHy KOHC
XKaOABIKTApAbl JKOHIECYIl YHBIMAACTHIPY, JHEPreTHUKAJBIK KICIIOpBIHABI Oackapy, KaszakcTaHHBIH
CaJIbIK )I(Yfleci, OHEPIreTUKaJarbl TCXHUKAJIBIK-9KOHOMUKAJIBIK eceHTep./

DKOHOMHKA OHCPICTUKU. 3Hepl"6TI/IKa B CHCTCMC HalMOHAJIBHOI'O XO03SIHCTBA. 3HepFeTI/I‘{eCKI/Ie
PECYPChI, HANIPABJICHHUA U OKOHOMHKA HUX UCIIOJIb30BaHUA. AKTHUBEI npeaAnpuATUs. pr):[OBI)Ie PECYpPChI
npennpusitusi.  CebecroMMoCTh  NpOM3BOACTBA JHepruu. IlommTHka HeHOOOpa3oBaHHMs  Ha
OHEPIronpeAnpuUATHUAX. OCHOBBI SKOHOMUKH 3HepI‘OCHa6)KeHI/IH. Opl"aHI/I3aL[I/IH OHECPIETUYCCKOIo yueTa.
Opranuzanusi  SKCIUTyaTallkd M pPEMOHTa  OOOpYNOBaHWs.  YTpaBleHWE  OSHEPreTHYECKUM
npennpusitTieM. TeXHUKODKOHOMHUYECKHE pacyeThl B JHEPIreTHKE./

Energy Economics. Energy in the national economy. Energetic resources, directions and economics of
their use. Company assets. Labor resources of the enterprise. Cost of energy production. Energy
Pricing Policy. Fundamentals of the economics of energy supply. Energy organization accounting.
Organization of operation and repair of equipment. Energy Management Technical and economic
calculations in the energy sector.

EE
4201,
ETEK
4201

MIP
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ODK skoHOMHKACE/ DKOHOMHKA
TOK/ FEC economy

3amaHayM JeHreiifle 5KOHOMUKAHBIH IaMYBIHBIH POl apTKaH Ke3/1¢ dHEPreTHKAJIBIK HBICAHAAPIbIH,
ocipece IKbULy IKOHE OJIEKTP OJHEPIUsICHIH OHJIpyMEH OalIaHbICThl MIAPYAIBUIBIK KbI3METTIH
HOTIDKENEPiH aJTy[blH XKOHE YKOHOMHUKAIBIK TalIJay[dblH MarblHACHl alTapibIKTail eceni. Ocbl ke3ne
OHIpIC THIMIUIINIH apTTBIPY JKOJNAPbIH 13[ECTipy, NaiijianaHbuIMaraH pe3epBTepii,  eHOek
OHIMJIUIITIHIH 6CYIH XoHe 0acKa Jja XKOJJIAPbIH aHBIKTAY KOCITOPBIH KYMbBICBIHBIH THIMIUIITIH, OHIpiC
THUIMJIUTITIHIH apTTHIPYABIH MaHbBI3AbI mienriMi Oonbin Tadbuiaasl. Kaszipri 3aMaHFbl S9KOHOMHKAJIBIK
ozicTepl maijanaHy WHHOBALMSUIBIK KoOamapisl Oaranay Ke3iHIe KakeT. HapbIKTBIK IHiapTrapia
MaMaHIap JKOHE 9p JICHIeHiH JKETEKIIUIepi, OHIIPIC TEXHOJIOTHICHIH )KaKChl OlTyMeH KaTap, THIMJI
OacKapylIbUTBIK IIENIMIepAl KaObLIIay JKoHE HAKThl SKOHOMHUKAIIBIK JKaFmailap/asl Aypbic Oaranay
YILIH KaXXETTi, JKOHOMUKAIIBIK O1TIMHIH HAaKThI JICHreliHe ue OO0yl KaxeT./

Oxonomuka TOK . TomMBHO SHEpreTH4ecKUil KOMIUIEKC B CHCTEME HAIIMOHAIBHOIO XO3SHCTBA.
DHepreTHYecKre Pecypchbl, HANpaBIICHUS W 3KOHOMHKA HMX HCIIOJb30BAHHUA. AKTHBBHI MPENIPHATHS.
Tpynossie pecypchl npeanpustus. CebecTOMMOCTh JOOBIMH W TPAHCIIOPTA TOIUIMBA, IIPOM3BOJICTBA
sHeprum. [lonuTHka 1UeHOOOpa3oBaHWS Ha  SHepronpeanpusATusax. OCHOBBI  9KOHOMHKH
9HeprocHaOkeHus. OpraHu3anus SHepreTH4eckoro ydera. OpraHu3aiys SKCIDTyaTallld M PEMOHTa
obopynoBanus. Yrpasienue npeanpustueMm TOK. Texuuko-akonomudeckue pacderst TOK./
Economics of the fuel and energy complex. Fuel and energy complex in the national economy.Energy
resources, directions and economics of their use. Company assets. Labor resources of the enterprise.
Cost of production and transportation of fuel, energy production. Energy Pricing Policy. Fundamentals
of the economics of energy supply. Organization of energy accounting. Organization of operation and
repair of equipment. Energy company management. Technical and economic calculations of the fuel
and energy complex.

EE
4201,E
TEK
4201

MIP




41 EnbGex Kopray/Oxpana EnOex kopraynmsl Oackapy o0OBekTijiepi. OHIIPICTIK OpPTaHBIH METEOPOJOTHSUIBIK ImapTtrapel. | EEPAP BTIE

Tpyaa/Security works OHIPICTIK OPTAaHBIH (pakTOpJaphbl. 3USHABI 3aTTap JKOHE YIAHYIBIH ajablH aimy. OupmipicTik mad. | D3107,

JKapbIKTaHIBIpYIBIH TYpiiepi skoHe kyiernepi. [lipinnmiH >koHe HIyAbIH 3WSHIBI ocepiHeH Kopray. | SST
DOJeKTp JKapakaThIHBIH TYpJIEpiH Taijay. OJEKTp KOHABIPFBUIAPBIHAAFBI Kayincizmik mapamapsl | 3304,T
CraTukalblK SJIEKTpAEH KOpFay Imapaiapbl. OHEpKSCINTIK KoCIiNOphIHAApIABIH epT Kayincizairi | GTU
Heri3aepi. JHepreTuKanblK 00beKTUIep Il naiianaHy Ke3iHAeri Kayinci3aik mapanapsl./ 3304
OOBEKTHl yNpaBieHHs OXpaHbl Tpyda. MeETEeopONOrHuecKUe YCIIOBHS IPOU3BOJCTBEHHOW CpEIbI.
@dakTopbl POM3BOACTBEHHOW Cpelpl. BpenHble BemecTBa W MPEAYNPEXKACHHE OTPABICHHH.
[IpousBoncrBeHHas mbiib. CHCTEMBI U BUJIBI MPOM3BOJCTBEHHOI'O OCBEIIECHHS. 3alllUTa OT BPEAHOTO
BO3JICHCTBHMS BHOpAlMM W ULIyMa. AHaIU3 DJIEKTPOTpaBMAaTh3Ma, BHIBI DIEKTPOTpaBM. Mepsl
0€30MacHOCTH B DJIEKTPOYCTaHOBKAaX. Mepbl 3alMThl OT CTaTHYECKOro siekTpudectBa. OCHOBHI
NOKapHOW 0Oe30MacHOCTH Ha  IMPOMBIINUICHHBIX —MPEANPHATHAXK. Mepbl 0e30HacHOCTH  NpH
9KCIUTyaTal[u{ SHEPreTHYECKHX 0ObEKTOB./
Objects of labor protection management. Meteorological conditions of the working environment.
Environmental factors. Harmful substances and the prevention of poisoning. Industrial dust. Systems
and types of industrial lighting. Protection against the harmful effects of vibration and noise. Analysis
of electrical injuries, types of electrical injuries. Security measures in electrical installations. Protective
measures against static electricity. Fundamentals of fire safety in industrial enterprises. Security
measures during the operation of energy facilities.

42 OHepKaCINTIK Kayirci3mix/ OHJIpICTIK KayilCi3AiKTIH HEri3ri MakcaTTapbl — KayillTi eHIIpICTIK HbicaHiapnaa amaT canpapein | EEPAP BTIE
[IpombinuienHast Ge3onacHocTh / TOMEHJICTY JKOHE aJ/IbIH aly. AmaT — KayinTi eHIIpiCTIK HbICaHAapla KOJJIaHbUIAThIH, TexHukajiblK | D3107,
Industrial Safety [mapTTap MEH KYpaiaapabiH OY3bUTYbI, KAYINTi KaTIBIKTapAbIH JAKTHIPyIAPBIH XKaHEe OacKapbUIManThiH | SST

KapbuibicTap./ 3304,
OcHOBHasi 1ieNib TPOMBIIUICHHONW O€30MacHOCTH - MpeAoTBpamieHue u./unu  MuHuMmuzanus | TGTU
MOCJIE/ICTBUI aBapuil Ha OMACHBIX ITPOM3BOACTBEHHBIX 00BEKTaX. ABapus - paspyluenue coopyxenuii | 3304
U (W1M) TEXHUYECKHX YCTPOMCTB, INPUMEHSIEMBIX Ha ONACHOM MPOU3BOJICTBEHHOM OOBEKTE,
HEKOHTPOJIUPYEMbIE B3PBIB U (UJIN) BBIOPOC OMACHBIX BELIECTB./

The main goal of industrial safety is to prevent and ./ or minimize the consequences of accidents at
hazardous production facilities. Accident - destruction of structures and (or) technical devices used at a
hazardous production facility, uncontrolled explosion and (or) release of hazardous substances.

43 JKbUTy TEeXHOMOT HISITBIK, Monenbaey Typiiepi MeH Typiepi. MaremaTnkaiablk Momenbaey. MaremaTtukansik mopenbaepaid | Mat (1) | SPRE | PTT
KyOBbLIBICTap MeH Heri3ri Typiiepi. MartemMaTuKalblK MOJACNBIIH AaMy Ke3eHiepi. MaTtemMaTtukanslk Mozaenbaepal kypy | 1206, 4312,
KOHABIPFBUIAPABl YTy MEH npurImnTepi. X0, TeXHOIOTHSUTBIK, TIpoIecTepi Gackapy/IblH aBTOMATTaHABIPBUTFaH XKyitenepi men | Mat (2) | ETE
THIMITEHAIPY omicrepi/ Cy MEH OTbIH TEXHOIOTHACHIHBIH KYPBUIFBUIAPBIH, JKbLIY-TEXHOJOTHSUIBIK —mpoiectep MeH | 1207, uo
Merons! MOJIEITUPOBAHUSA u KOHJBIPFBUIAPABI ~ pETTEy JKOHE AaBTOMATTAHABIPYIBl MaTeMAaTHKalbIK Momenmpaey. Omektp | IKT 4311
ONTUMU3AIMA  TPOIECCOB U CTAHIMSUIAP/IbIH TapaMeTpIiepiH OHTalnauablpy. Kypnemi Kbuly SHepreTukanbik okyhenepi med | 1107,
YCTaHOBOK TEIUIOTEXHOIOTUH/ KOH/IBIPFBUTIAPHIH OHTAWIAHIBIPY MOCEIIENepiH MIeTTyiH KaJbl 9AicTepi MEH MPHUHIIHAIITEP]./ KTTR
Methods of modeling and Momen ©  BUIBI MOJAETMpOBaHWsA. Matemartudeckoe MmomenupoBanue. OcHoBHele BHIBI | 3205

optimization of processes and
installations of heat technology

MaTeMaTHYeCKUX MOAeNeH. DTambl pa3paboTKM MaTeMaThdeckoil mopaenu. IIpuHIMIBI mocTpoeHus
MaTeMaTH4eCKHX Mojened. MareMaTHYecKoe MOJCIHMPOBAHHE CHCTEMBI  aBTOMATHYECKOTO




YIIpaBJICHUSA TEXHOJOIMYCCKUMU IIpoHecCaMu Ha TSC, CHUCTEMbl ABTOMATHUYCCKOI'O YIPABJICHUA
nmponeccaMm M amnmaparamMmu TEXHOJOTMM BOJAbI W TOIUIMBA, PeryﬂHpOBaHI/Ie W aBTOMaTu3anus
TCIIJIOTCXHOJIOTUYCCKUX TIPOLHECCOB M YCTAaHOBOK. OHTI/IMI/I3aHI/I${ napaMeTpoB DSHEPIreTUUCCKUX
YCTaHOBOK. O6I]_II/Ie MCTOABI W MPHUHIUIIBI IMOAXOJa K PCHICHUIO 3aJad OITUMHU3AIUU CIIOKHBIX
TCIIJIOOHEPI€TUICCKUX CUCTEM U YCTaHOBOK./

Models and types of modeling. Math modeling. The main types of mathematical models. Stages of
development of a mathematical model. The principles of building mathematical models. Mathematical
modeling of the automatic process control system at TPPs, automatic process control systems and
devices for water and fuel technology, Regulation and automation of heat-technological processes and
installations. Optimization of parameters of power plants. General methods and principles of the
approach to solving problems of optimization of complex heat power systems and installations.

44

JKbumysHEepreTuKaibiK

KyObLIBICTAD MeH
KOHJBIPFBUIApABl  YAriIey MeH
TUIMITEHIIpY onicrepi/
Meroabl  MOJENUPOBAaHUS |
ONTHMHU3AIMU  TEIUIOIHEPTeTH-
YECKUX MIPOLIECCOB u

ycranoBok/Methods of modeling
and optimization of heat power
processes and plants

Yoari Typiepi koHe YAriiey. ¥KCAaCTBIK TCOPHUSACHL. ¥KCACTBIK IIapTramManapbl. MaTeMaTHKabIK
yJiiriiey. MaremaTukanslk —YAruiepai Kypy Karuaanapbl. JKbUTydHepreTHKa arbl KbUTy MPOLecTepie
MaTeMaTUKAIBIK YITiIeyal maiinanany. XKeuly OTKI3TIIITIK ecenTepiH MISHIYAiH CaHABIK dicTepi.
XKputy — MaHBI3 anMacy anmaparTapblH MaTeMaTHKANbIK YITiJey oHe OHTaimanasipy. MiHgerTep
KO OHTAWJIaHIBIPY JKbUTYy aIMacThIPFbIm ammapat. JKIC Herisri kaOmbIKTapblH MaTeMaTHKAJIbIK
yiriiey npouectepi. ['a3-TypOuHaJbIK KOHABIPFBUIAD MapamerpiepiH oHTaimanaelpy. KIC
arperatTapbl apachblHIarbl XYKTEMEHI 0oyl OHTaWIaHAbIPY, JHEPreTHUKAIBIK Ka3aHIbIK arperarrap
koHe Oy TypOMHANIAPBIHBIH CHIIATTAMACHL Kypzeni KbUTydHEpreTHKAIbIK OIKYHeJaep JKoHe
KOH/IBIPFbUIAPIbl OHTAMIAHABIPY MOCEIIECIH Iy IiH KaJIIbl 9/1iCTepi MEH epexenepi./

Mopenu u Buibpl MoxenupoBanus. Teopus mnonobusi. Kpurepun mnonobusi. MatemaTtuueckoe
MOACIINPOBAaHUE. OCHOBHEIE BHUbI MAaTEMATHYCCKHUX MO,Z[GJ'IGFI. HpI/IHI_[I/Il'H)I TMOCTPOCHUA
MaTEMAaTHYCCKUX MOHCHCﬁ. MaremaTtudueckoe MOJEINPOBAaHUE MIPOLECCOB TEIIIO — MACCOIIEPEHOCA B
TEIUIOOHEPT €TUKE. YwucaeHHbIe METOABI pEeIIEHUA 3aJa4d TEIJIOIPOBOAHOCTH. MartemaTHueckoe
MOJCIUPOBAHUE U OINTHUMH3ALUA TEIUIO- MacCOOOMEHHBIX arrapaToB. IlocTanoBka 3aga4n
OIITUMH3aAIIUHU TEMI000MEHHOI'0 arirrapara. MaremaTuueckoe MOZCINPOBAHNUE ITPOIECCOB B OCHOBHOM
obopynoBanun TOC.  OnTuMu3anusi pacnpeneieHuss Harpysku Mexnay arperatamu 1TOC o
SHEPreTUYeCKHe XapaKTePUCTHKH MapOBBIX TYpOMH U KOTENbHBIX arperaToB. OOIue MeTonbl U
TIPUHIOUIIBI ITOAXO04a K PEIICHHIO 3aJad ONTHMHU3AaIUU CIIOKHBIX TEIUIOOHEPTETUYECKUX CHUCTEM H
YCTaHOBOK./

Models and types of modeling. Theory of Similarity. Similarity criteria. Math modeling. The main
types of mathematical models. The principles of building mathematical models. Mathematical
modeling of heat - mass transfer processes in a power system. Numerical methods for solving heat
conduction problems. Mathematical modeling and optimization of heat and mass transfer apparatus.
Statement of the problem of optimization of a heat exchanger. Mathematical modeling of processes in
the main equipment of thermal power plants. Optimization of load distribution between TPP units and
energy characteristics of steam turbines and boiler units. General methods and principles of the
approach to solving problems of optimization of complex heat power systems and installations.

Mat (1)
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45 JKbLTy?HEpreTUKaChIHIAFbI Bonmamak ~ >KpUTyD HEpreTnka  MaMaHOAapbhIHBIH — JKBUTyDHEPreTHKaJarbl  JKbUTyTexHONMorwsutelK | |KT CAS PTT
JKBLTYTEXHOIOT USIIBIK mporecTepi 6ackapy JKoHe aBTOMATTaHbIpy OOMBIHIIA OlTiMAEpl MEH MalbIKTapblH Kaibinracteipy. | 1107, E
TIpoIiecTepIi ABT JKOHE CoHbIH ImIiHIE aBTOMATTHI Oackapy kyienepin (ABX) tanmay skoHe cumHTe3neyaiH Teopusuibik | OlO 4310,
ABX/TAY Hu CAY HET13/IepiMEH JKOHE aBTOMATTaHABIPYIBIH TEXHUKAIBIK KypaiaapbiMeH TaHbIchIm, JKOC-H Herisri xone | 2307 ETE
TETIOTEXHOJIOT MY €CKUMHU KOCAJIKbI Kypa-ka0oneikTapeid ABJK-iH jky3ere achIpyabIH 9IicTepi MEH TOCUIICPIH OKBIN YipeHy./ (TPR uo
IporeccaMu B Kraccudukanusi 1 MaTeMaTHYECKOe OIMCAHUE CHCTEM aBTOMAaTHYecKoro ympasienus. Vccnenosanue | 2307) 4311,
terosHepreruke/The theory of YCTOWYMBOCTH JTUHAMUUYECKUX cucTeM. OOIme CBEeNeHHs O KauecTBE IEPEXOAHBIX IPOLECCOB B OPSP
TAC and ACS of heat cucTeMax aBTOMATHUECKOrO PErylupoBaHus. TeopeTHdeckre OCHOBBI aHalW3a U CHHTE3a CHCTEM RE
engineering processes in the aBromatuueckoro ympasieHus (CAY). OcHoBHoe M BcrmomorartelibHoe obopymoBanue TOC kak 4312
power system O00BEKTHl aBTOMAaTHYECKOI'O YIpaBieHUs. TeXHWYecKHe cpeAcTB aBroMaTmzauuu. Peanmsamus CAY

oowvextamu TOC./

Classification and mathematical description of automatic control systems. The study of the stability of
dynamic systems. General information about the quality of transients in automatic control systems.
Theoretical foundations of the analysis and synthesis of automatic control systems (ACS). The main
and auxiliary equipment of thermal power plants as objects of automatic control. Technical means of
automation. Implementation of self-propelled guns by TPP facilities.

46 JKeutyTexHOMOrUATIapBIHAAFBI ABX-iH KypymblH HeEri3ri KaFWgamapblH, SKBUTYTEXHOJOTHSIAPBIHAAFEl KbUIyTexHONmormsuibik | Mat (1) | CAS | PTT
HKBUTYTEXHOJIOTHSLIIBIK npouecrepai aBromarthl 0ackapy (ABXK) skyiienepin KypyIblH TEOPHSIIBIK HEri3lepiH okeln yiipeny; | 1206, E
npouecrepai ABT xone ABX / ABX-in kentipy mapaMeTpiepiH ecemnrtey jKoHe THIMICHIIpY, TaHbIm Oinmy, skcrmepumeHT kysinme | Mat(2) | 4310,
TAY u CAY 3epITey, MaTeMaTHKaJbIK MOJENBJCY JKOHE Oackapy MacelieliepiH alropurmiaey Mamibikrapbia | 1207, ETE
TEeMIOTEXHOJIOT N4 ECKUMH KaJIBIITACThIPY; aBTOMATTaHABIPYIbIH Ka3ipri 3aMaHFbl TEXHHUKAIBIK KYpajlapbiHbIH KypbuibichiMeH | IKT uo
poLeccaMu B JKOHE JKYMBIC 1CTey KaFruaajgapbIMeH TaHbICY./ 1107 4311,
terorexnonorusax/  Theory of Knaccudukanus 1 MaTeMaTHIeCKOE OMMCAHUE CUCTEM aBTOMATHYECKOro yrpasieHus. VccienoBaHue OPSP
AR and AC heat-technological YCTOMYMBOCTH JAWHAMHUYecKUX cucreM. OOIMHe CBEICHHS O KayeCcTBE MEPEXOMHBIX TPOIECCOB B RE
processes in heat technologies CHCTEMax aBTOMATHYECKOrO PEryaupoBaHus. TeopeTHuecKne OCHOBBI aHAiW3a W CHHTE3a CHCTEM 4312

aBromatnueckoro ympasienusi (CAY). CAY ocHoBHOro u BcrmoMoraTensHoro obopymoBanus TOC.
TexHu4yecKue cpeacT aBTOMAaTHU3aLUH./

Classification and mathematical description of automatic control systems. The study of the stability of
dynamic systems. General information about the quality of transients in automatic control systems.
Theoretical foundations of the analysis and synthesis of automatic control systems (ACS). ACS of the
main and auxiliary equipment of TPP. Technical means of automation.




Beiiingix manaep (BII tanaay Goiininma komnonenT) / Mpopunnubie nucuumiuns (II1-KB)/ Profile disciplines (PD optional component)/

47 Keurysnepretuxa MeH | 5 7 OHeprusi yHeMzey npobieManapbl. DHEpreTHKaHbIH CUIIaTTaMachl. DHEPrHsl YHEMJIEY CallaChIHIAFbI SPRE PTT
KBUTYTEXH