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bwilm 6epy 6argapnamacbl  Kenecl K”KaTTap
Hen3w e a3lpneHredH/ Ob6pasoBaTesibHasA nporpamMmma
paspaboTaHa Ha OCHOBaHMUM crnefyoLmx

pokymeHToB/ The educational program is developed
on the basis of the following documents

«XKblnyaHepreTuka» KaegpacbiHblL OTbIPbICbIHAA
KapacTapbingbl/

PaccmoTpeHa Ha 3acefaHunu Kageapbl
«TennoaHepretuka» / Considered at the meeting of
the department «Heat power engineering»

1. I\P EblNbIM X3He Xorapbl 6W M MHHUCTpAW WL, 2022 xbiarel 20 nnngegen Ne2 6/MApbIrbiIMeH
GeKTNTeH XOorapbl X3He XOorapbl OKY OpHbIHAaH KewHn 6 TM 6epyal, MemeneKeTnK Xannbira
ML ACTN CTaHJapTThI (kaua pefakuusaga 04.03.2025 Ne90) /TocynapCTBEHHbI
ob6uleobn3aTeNbHbIA  CTaHAAPT BbICWIEro W MOCAEeBY30BCKOro 06pa3oBaHUs, YTBEPXAEHHbIN
npmkasom MHuBO PK ot 20 utona 2022 roga Ne2 (B pegakumm oT 04.03.2025 Ne 90)/ The state
mandatory standard of higher and Postgraduate education, approved by the Order of the Minister of
Science and Higher Education ofthe Republic of Kazakhstan dated July 20, 2022 No. 2 (as amended
on 03/04.25 No. 90)
2. K,asakctaH Pecny6numkachl Xorapbl 6unm 6epyal, yATTblK OWHCTWK welbeprHaynoHanbHas
pamKa KBanudukauuin Bbicwero obpasoBaHuMs Pecnybnukm KasaxctaH/National Qualifications
Framework for Higher Education of the Republic of Kazakhstan
3. Kociém CTaHAapT/MpodeccnoHanbHblil cTaHgapT/Professional standard:
- JKorapbl >3He (HeMece) >orapbl OKY OpPHbIHAaH KewHN 6wimM 6epy pTbiMapbliHbIL,
oKbiTywblnapbiHa (MOK) (Ka3akcTaH Pecny6nnkacbl FbifibiM X3He Xorapbl 6!1!M MUHUCTpPL LY
2023 xbinrbl 20 kKapawagarbl No 591 6yipbirbiMeH 6ekTnreH) / MpodeccMoHanbHbIM CTaHAAPT:
ana neparoroB (Npodgeccopcko-npenofaBaTe/lbCKOro cocraBa) OpraHu3auuin BbICLWIEro U
(vnn) nocneBy30BCKOro o6pasoBaHUa (Y TBepXfAeH MNpukasom MMUHMUCTpPA HayKM W BbICLUETO
o6pasoBaHusa Pecny6nmku KasaxctaH oT 20 Hoa6psa 2023 roga Ne 591) / Professional standard:
for teachers (faculty) of organizations of higher and (or) postgraduate education (Approved by
order of the Minister of Science and Higher Education of the Republic of Kazakhstan dated
November 20, 2023 No. 591)4.
4. Mpodeccumn B ATnace HOBbIX Mpogeccuii n KoMmneteHUmnii KasaxcraHa:
- PereHepaumsa >3He KailTa Bufey UHXeHep! / WNHXeHep no pereHepauuum u yrtuamsauuu /
Regeneration and recycling engineer
5. Mpodeccun B ATnace HOBbIX Npoeccnini n KomneTeHUUi MaBnogapckoii obnacTu:
- Cewmpunk meHemxep! / MeHepxep no HagexHocTu / Reliability Manager
Xatrtama/lpoTokon/Pn:focol Ney «JO» 7$, 20N
Kategpa M£Eurepynucl/3asegyrowmin kagegpoin/Head of department

0-r A. E. KapmaHoB / A. Karmanov

(Konbl/nognuce/signature)



Kenkbruyn/CornacosaHoM” reec!

"MABNOOAPOHEPIO" AK bac aupektopbl O. UWemens h |é&Hepan”n).;] aupektop AO
«MABJIOOAP3HEPIO» O. ]Aemens / General Director/p_ IIAVIX>DAT?I*RGO JSC O.

Shchemel
Ne A

/signature)
IM.T./P.P.

>> NAE®
sex ONE

«MaBnogap xbiay xenwepb XLIC 6ac gupektopbl A. Moliceil /TeHepanbHbii gupekTop TOO
«MaBnopgapckue tennoBble ceTn» A. Mouceit/ General Director of Pavlodar Heating Networks

LLP A. Moisey

pnel/néanucv/signature)

H) M.O./M.MN./P.P.

«dnb-Hyp-Cepsuc» XL C gpununansiHbly, 6acwbickl b. beiicembaes /PykoBoanTens gunmana TOO
«9dn-Hyp-Cepsuc» b. beitcembaes/ Head of the EI-Nur-Service LLP branch B.”B”lsembaev

(konbl/noguunce/signature)

M.O./M.M./P.P.

srf& aACbT
«Incom company» XLUC gupektopsl C. MounHok/ /Aunpektop TOO «Incom c.ompany»
MounHok/ Director of Incom company LLP S. Pochinok



®aKynbTeTTW, OKY-34KTEMENXK KeleaMeH

Kenkuga/

CornacoBaHo y4e6HO-MeTOANYECKUM COBETOM
thakynbTeTal

Agreed by the educational and methodological
council of the faculty

YHNBEPCUTETTLY, OKY-34FCTEME/IK KeHeaMeH
Kenkwab/

CornacosaHo y4e6HO-MeTOAMYECKUM COBETOM
yHuBepcuteTal/

Agreed by the educational and methodological
council of the university

(konbl/mognucs/signature)

M.O./M.IM./IP.P.

«Industrial Project KZ» XLWC gupexktopsl H.I'. Jon6unosal//Aupektop T @] t
KZ» H.I'. foonéunosal/ Director of Industrial Project KZ LLP N.G. D olbilow A~AN

Xattamal/llpoTokon/Protocol Ne /0 «J*?» P'T
dakynbTeTTw,. OOK Teparachl/Mpeacepatens YMC ¢akynbteta/ Chairman of the Faculty's EMC

O. Tanunos / 0. Talipov

(Konbllno,qnmcn;/signature)

Xattama/llpoTOKOj/~rotocol Ne (C « /£ » 20H
YHusepcutetTw, CKXX Teparacol/MNpeacepatens YMC yHuepcuteTa/ Chairman of the University
EMC ~7 P. HyproxuH/ R. Nurgozhin

f (konbl)

AKageMnanbiK KomnteT/AKagemmyecknii KommTteT/Academic committee

A.Teri/ N.damunuma/N. Surname NayasbiMbl/[o0mxHOCTb/Job title K~bi/lloAnHCb/Signature
0.Tanunos./ 0.Tanunos / 0.Talipov PhD, takynbTeT gekaHbl/ PhD, fekaH thakynoTeTta/ PhD, Faculty Dean
A.KapmaHoB / A.KapmaHoB / PhD, kaegpa meurepynna / PhD, 3aBegytownin kagegpoli / PhD, Head of
A.Karmanov Department

A. Hukntopos / A. Hukngopos /
A. Nikiforov

T.r.4., npoteccop /a.7.H.. npoteccop/d.t.s., professor



M. XXymarynos / M. XXymarynos /
M. Zhumagulov

O. AszamaToBa/ [l. AsamartoBsa /
D.Azamatova

A.Ten/N.dammnnunal/ly.8urnate
P. HyproxuH/ P. HyproxuH/ R.
Nurgozhin

A. Xakynos/ A. XXakynos/ A.
Zhakupov

C. XaceHoBa / C. XaceHoBa / S.
Khasenova

A. beprysnHos / A.bepry3nHos/
A. Berguzinov

A.Mepranumoa / A.Mepranumosa /
A. Mergalimova

b. flocaes / b. ocaes / B. Dosaev

JI.LH. TymuneB atbiHAarel E¥Y XblNy aHepreTukachbl KajeapacbiHbLy,
KaybiMaacTbipbinraH npoteccop, PhD., ActaHa / PhD, accou. npodeccop Kadegpsl
«TennosHepretuka». EHY um. 1.H. F'ymunesa r. ActaHa / PhD, Associate Professor,
Department of Heat Power Engineering, L.N. Gumilyov Eurasian National University,
Astana
OT32-12 pokTopaHThl /aokTopaHT A T3-12/ doctoral student DTE-12

DKCMepPTHbIA KOMUTET
Nayasbimbl / JomxHocTb / Job title
Akagemusanoly macenenep 6oibiHWa backapma Myineci - npopekTop / YneH
npasneHns no AB -npopekTtop / Member of the Board for Academic Affairs - Vice-
Rector
AKKAEMUANbIK KbI3MET fenapTameHTw, aupektopsl /Aupektop AL/ Director of the
Department of Academic Activities
OKyY KbI3MeTLL 34K0TEMENNC peTTey XaHe 6akbinay 6enlimMuwiu 6actbirbl/ HayanbHuK
oTAena MeToaMyYeckoro perynnpoBaHMa U KOHTPONA yyebHoli aeatenbHocTu/ Head of
the Department of Methodological Regulation and Control of Educational Activities
T.r.K., npodgeccop /K.T.H., npoctheccop/e.t.s., professor

PhD, C.CelihynnuH atelHgarbl Kasak arpoTexHuKanblK 3epTTey YHUBepcuTeT!
DHepreTuKa MHCTUTYTbIHbLW, anpekTopbl (AcTaHa K.) / PhD, AMpeKkTop MHCTUTYTA
JHepreTukn. Kasaxckuini arpoTeXHUYECKNA nccnefoBaTtenbCknii yHnsepcuteT um. C.
CelipynnuHa, (r.ActaHa) / PhD, Director of the Institute of Energy, Kazakh
Agrotechnical Research University named after S. Seifullin (Astana)
0T3-22n gokTopaHTbl /goKTopaHT AT3-22n / doctoral student DTE-22p

K”onbl/Mognuck/Signature

7 .



Bigim 6epy 6arnapaamaceiabinnacnoptsl/IlacnopT o6pa3oBarensnoii mporpammsel/Passport of the educational program

Tipkey nemipi/Perucrpannonnsiii Homep/Registration number

8D07100074

Binim Gepy canachIHBIH KOJBI )KOHE aTaybl/
Kon n naumenoBanue obysactu oOpa3oBaHus/
Code and name of education field

8D07 NUmxeHepiik, oHey KOHE KYPBUIBIC cajlaapbl
8D07 NnxenepHsie, 00padaThIBAOIINE M CTPOUTEIBHBIC OTPACIN
8D07 Engineering, manufacturing and civil engineering

JaiibiHay OaFbITBIHBIH KOJIbI XKOHE aTaybl/
Koxa u HanmeHoBaHMe HaNpaBlIeHUs TOITOTOBKHU/
Code and name of training direction

8D071 NnxeHepus xoHEe UHKEHEPIIK ic
8D071 UnxeHepust 1 HH)KEHEPHOE JIETIO
8D071 Engineering and engineering

Binxim 6epy OaraapiaManapsl TOOBIHBIH KOJBI KOHE aTaybl/
Kon n HanMeHoBaHME rpynIbl 00pa30BaTEIbHBIX TPOrpaMm/
Code and name of educational programs group

D098 XeimysHepreTuka
D098 TemosnepreTuxa
D098 Heat power engineering

binim O6epy OaraapiiaMachIHbIH KOJIbI )KOHE aTaybl/
Kon u HaumeHOBaHuE 00pa30BaTeIbHOM MIPOTrpaMMBbl/
Code and name of the educational program

8D07104 XsumysHEpreTuka
8D07104 TemnnosHepreTrka
8D07104 Heat power engineering

binim 6epy OarnapnamaceinbiH MakcaTbl/ [lenb oOpa3zoBarTenbHOM
nporpammsbl/ Purpose of the educational program

JKbuTyaHEpreTUKAIIBIK MPOIeCTEp MEH KOHIBIPFBUIAPABIH JHEPTUS THIMIUTITIH
3epTTeYAIH TEOPHICHl MEH TOKIPUOECIH TEPEeH MEHTepreH, COHMAal-aK *OFapbl
JKOHE €HOCK HapBIFBIHBIH CYPAaHBICBIHA COMKEC >KOFapbl OKY OpHBIHAH KEHiHTi
OimiM Oepynin Oimim Oepy OarmapiamanapblH iCKe achlpyra KaOiueTTi >KOFaphl
OUTIKTI  FRUIBIMM-TIEAArOTUKAIbIK  Kajapiapiael jadeiHpay / [loaroroBka
BBICOKOKBaJ'II/I(l)I/ILII/IpOBaHHBIX HAayYHO-IIEAAarOoTN4YCCKUX KaJpoB FHy6OKO
3HAIOIIMX TEOPUIO U MPAKTUKY MCCIEA0BAHUS SHEPreTUUECKO 3P PEeKTUBHOCTH
TCINIOSHCPTCTUUCCKUX TIPOLIECCOB MW  YCTAHOBOK, a TAaKXC CIOCOOHBIX
PCaIN30BLIBATH 06pa30BaT€J'II:HI)Ie nporpamMmsbl BBICIIETO W ITOCJICBY30BCKOI'O
oOpa3oBaHUsl B COOTBETCTBHHU C 3ampocamu peiHKa Tpyaa / Training of highly
qualified scientific and pedagogical personnel who have a deep knowledge of the
theory and practice of researching the energy efficiency of heat and power
processes and installations, as well as those who are able to implement educational
programs of higher and postgraduate education in accordance with the demands of
the labor market

binim Oepy OarnapiaaMachIHbIH TYpPi/ Konnaneicrars

Bun oGpazoBarenbHoi nmporpamMmbl/ [HenicTByromas

Type of educational program Acting

¥YBII Gotisiaia nexreit/Yposens mo HPK/Level according to the NQF 8

CBIII 6oiipiamia gexreit/Yposens mo OPK/Level according to the SQF 8

binim Oepy OarnapiaaMachIHbIH €peKIIeNTiKTepl/ barnapnamMaHblH =~ epeKIIENIKTepiHe  TYpakThl JKOHE  Kayilci3  JHeprus
OTan4uTeNnbHBIE 0COOEHHOCTH 00pa30BaTEILHOM MPOTPaMMBbl/ TEXHOJIOTHSIaPhI caJachlHIArbl  3€pTTEyJepre, coHmaii-ak  Oackapy

Distinctive features of educational program

KY3bIPETTUTIKTEPI MEH aKaJeMMsUIBIK KOMMYHUKAIIUSHBI JaMbITyFa Oaca Hazap




aynapy kxipeni. / OcoOSHHOCTSMH TPOTpaMMBbI SIBJISIFOTCS OpPHEHTAlUsl Ha
HUCCJICAOBAHUA B o0iacTu YCTOﬁqHBBIX A 0e30ImacHbIX OHEPICTUHYCCKUX
TEXHOJIOTMHM, a TaKKe Ha pPa3BUTHE YIPABICHYECKUX KOMIIETCHTHOCTEH U
akajemMuueckoii kommynukamuu / The programme's features include a strong
focus on researching sustainable and secure energy technologies, and developing
management and academic communication skills.

OxpiTy T/ SI36IK 00yuenus/Language of education

opsic/ pycckwii/ russian

Kpenutrep konemi/O6nvem kpeautos/Volume of the credits 180
Bepinerin nopexe/Ilpucysxnaemas crernens/Awarded degree dbunocodus noxropsl (PhD)/mokrop ¢punocoduu (PhD) /Doctor of Philosophy
(PhD)

Oky mep3imi/Cpoxk obyuenus/Period of study

3 »bu1/3 rona/3 years

I[aﬂpﬂay 6aFI)ITI>IHa dpHaJIraH JJMIOCH3UAHBIH JXOHC OfaH KOCBIMIIIAHBIH
HOMIpi/

Howmep nuiieH3un Ha HaNpaBIIeHUE TIOJTOTOBKH M MPUIIOKCHHSI K HEW/
Number of the license for training direction and its annex

Ne KZ73LAMO00010040

AKKpeAUTTEeYy areHTTITiHIH aTaybl )KoHE aKKPEAUTTEYAiH KOJIIaHbLTY
Mep31M1/ HaumeHnoBanue AKKPCAUTAIMOHHOI'O arcHCTBa U CPOK HeﬁCTBHH
aKKpeIuTa/

The name of the accreditation agency and the period of accreditation
validity

KAZSEE, 2028 x. getiin
KAZSEE, no 2028 r.
KAZSEE, until 2028




Tysekrin oinikTIiK cunarramacel / KBanmudukannonnas xapakrepucruka Boimycknuka / Qualification characteristics of a graduate

Bepinerin nopexe/
[Ipucyxxnaemas crerneHbn/
Degree awarded

«8D07104 Xputy snepreruka» Oinim Oepy OGarmapiamacsl 6oiibiHIIa (unocopus gokropsl (PhD)/noxrop
dumnocopun (PhD) mo obpaszoBatensHoi mporpamme «8D07104 Temnosneprerukay /Doctor of Philosophy
(PhD) in the educational program «§D07104 Heat power engineering»

Kacibu Kp13met cananapsl/
Cdepsl npodeccrnoHaIBHON NeaTeTbHOCTH/
Areas of professional activity

OHEPKOCIIITIH SPTYPJIi caaliapblH/Ia KbLUTY YSHEPTUACHIH OHIIPY, Oepy, TapaTy KoHE TYTHIHY YIIIH JKaFaai
Kacayra OarbITTaJIFaH aJlaM KbI3METiHIH TEXHOJIOTUsIIAphl, KYpaJlJaphl, TICUIAEPI MEH 9IiCTepiHIH
JKUBIHTBIFBIH KAMTHTBIH O11iM O€py, FhUTBIM JKOHE TEXHHMKA cayiachl/ 001acTh 00pa30BaHuUs, HAYKU M TEXHH-
KH, KOTOpasi BKIIIOYAeT COBOKYITHOCTh TEXHOJIOTUH, CPECTB, CIIOCOOOB M METOJIOB YEJIOBEUECKOMH
NeSITeTIbHOCTH, HAIPABJICHHBIX HA CO3JIaHKUE YCIOBUM /ISl IPOU3BOCTBA, IEPEIavn, pacIpeACICHHS U
NOTpeOJICHHUS TEIIOBOI SHEPTUH B pa3nuyHbIX oTpaciisix npoMbinuieHnoctu/ the field of education, science
and technology, which includes a set of technologies, means, methods and methods of human activity
aimed at creating conditions for the production, transmission, distribution and consumption of thermal
energy in various industries

Kacibu kp13Met o0beKTinepi/
O0bexTsl TPoheCcCHOHATBLHON e TeNIbHOCTH/
Objects of professional activity

JKBITY SHCPIreTUKACHI CaJIaCblHAA KaapJjap AadpJijaydbl ) KOHC Kaf/iTa Aadgpijiayabl > KOFapbl OKY OPBIHAAPBI, KE3
KEJITeH YJT1IeTi FhUIBIMU-3epTTey YIUBIMIAPhI, OHEPKACINTIK KOCIMOPBIHIAP/TIPOMBIIUICHHBIE IPEATPUSATHS,
HAaY4YHO-UCCJIICAOBATCIIbCKUC OpraHru3alnun JIF000r0 THUIIA, BBICIIINEC y‘le6HI>I€ 3aBCACHUA, OCYIICCTBIIAOIINC
MOJrOTOBKY M IEPENOATrOTOBKY KaapoB B obmactu TterutosHepreruku/industrial enterprises, research
organizations of any type, higher educational institutions providing training and retraining of personnel in
the field of thermal power engineerin

Kacibu xp13mer MoHepi/
[IpeameTs! npodeccuoHaIbHOM AeITeNbHOCTH/
Subjects of professional activity

JKOFapbl OKY OPBIHIAPBI, )KBLTY JIEKTP CTAHLMSIIAPHI; JKbUTY JKEJIUIepl MEH KYHemepi; HEPKACINTIH opTypJIl
CajiaJIapbIHbIH KQCiHOpLIHI[apLIH KbIITYMCH )Ka6I[LIKTay; KbUTY TEXHOJIOTUAIIBIK IMPOLHECTEP MCH
KOHI[I)IpFI)IJ'Iap/BBICHII/IC y‘Ie6HI)Ie 3aBCACHUS, TCIIJIOBBIC JJICKTPUYCCKUC CTAHIINH, TCIIJIOBBICE CETU U
CHCTEMBI, TEIIOCHAOXKEHNE mnp eI[l'IpI/ISITI/Iﬁ Pa3JINYHBIX oTp acien IMPOMBIIIJICHHOCTHU ;
TEIUTOTEXHOIOrHYeckre mporecchl U ycranoBku/ higher educational institutions, thermal power plants;
thermal networks and systems; heat supply to enterprises of various industries; heat engineering processes
and installations

Kociou kpi3meT Typiiepi/Bubt
npodeccronatbHOM AestenbHOCTH/ Types of
professional activity

OH/IIPICTIK-TEXHOJOTHSIIBIK, YHBIMIACTHIpY-0ackapy, ecenrtey-xobanay, OuTiM Oepy/mpou3BOICTBEHHO-
TEXHOJIOTHYECKasi, OpraHU3alMOHHO-yIIPaBIeHYecKas, pacueTHO-IIPOEKTHas1, oOpa3oBarenbHas/ production
and technological, organizational and managerial, settlement and design, educational




Oky HoTH:KeJiepi/Pe3yabTaThl 00yuenus/Learning outcomes

CryneHTke OarbITTaJIFAaH OKBITY JKOHE Oarajay MPUHIIMIITEPIH €CKEpPE OTBIPBIN, MarucTparypa MEH JOKTOPAaHTypala OKy ca0aKTapblH
YIBIMIACTBIPA JKOHE OTKI3€ anajibl; O11iM, FAUIBIM KOHE HHHOBAIIWS MHTETPALIUSACHIH €CKEPE OTHIPHII, OKBITHUIATHIH ITOHEp OOUBIHIIA OKY-
oMIiCTEMENIIK MaTepHaIapabl OKY MPOIECIHIE d3ipiey koHe Komany / CrocodeH opraHu30BbIBATH U POBOAUTH yYeOHbIE 3aHATHS B
MAarucTparype U JOKTOPAHTYype € y4eTOM NPHHUIMIIOB CTY/ICeHTOLEHTPHPOBAHHOIO 0O0y4YeHHMs U OLICHUBAHMS, pa3padaTbiBas U
NPUMEHSA B y4eOHOM mpouecce y4eOHO-MeTOoAM4YeCKre MATePHaJibl M0 MPenoaaBaeMbIM IUCHUILIMHAM € Y4€TOM HHTErpauuu
odpa3oBaHusi, Hayku u uHHoBamuii / Able to organize and conduct training sessions in master's and doctoral programs, taking into
account the principles of student-centered learning and assessment, developing and applying educational materials in the taught disciplines
in the educational process, taking into account the integration of education, science and innovation

OH/PO/LO 1

DHEPreTUKAIBIK THIMJI JKBLUTYTEXHOJIOTHSUIBIK JKOHE JKBLUTYIHEPIeTUKAIIBIK KYHUEIepai Kypy CallaChIHAaFrbl QJIEMJIIK JKOHE Ka3aKCTaHJIbIK
FBUIBIMHBIH KETiCTiKTepiH TyciHeni/ IloHMMaeT HOCTHKeHHUS] MHPOBOH M Ka3aXCTAHCKOH HaykH B 00JaCTH NOCTPOEHMSs
IHepreTu4ecku 3G (PeKTHBHBIX TEIIOTEXHOJIOTHYECKHX U TemnodHepreTuueckux cucrem/Understands the achievements of world and
Kazakhstani science in the field of building energy efficient heat technology and heat power systems

OH/PO/LO 2

Xorapsl xoHE XKOFapbl OKYy OpHBIHAH KEWiHT1 OuriM Oepy YHBIMIApBIHBIH casicaThl MEH paciMJepiHe caiikec OumiM Oepy opTachkl MeH
YUBIMIBIK MOIEHUETTI KOJJayFa >KOHE JaMbITyFa KaOineTTi | CnocobGeH MOAJEPKUBATh M Pa3BUBaTh OOPa30BATENbHYIO Cpely U
OpraHnu3allOHHYIO KYJIbTYPY B COOTBETCTBUU C INOJIUTUKAMU U MPpOHCAYpaMU OpraHrU3allusIMU BbBICHICTO U IMOCJICBY30BCKOT'O 06p2130BaHI/I$[
/ Able to maintain and develop the educational environment and organizational culture in accordance with the policies and procedures of
higher and postgraduate education organizations

OH/PO/LO 3

CryneHTTepMeH, JpiNTeCTepMEH KOHE KBI3SMETKEPJIEPMEH OHTAMNIbI KaphIM-KaTbIHAC OpPHATYFa, )KOFapbl JKOHE >KOFapbhl OKY OpPHBIHAH
KeliHri OiiM Oepy YHBIMIapBIHBIH dPINTECTepIMEH JKOHE KbI3METKEpJIepiMEH KOMaHIaaa )YMbIC icTeyre KaoineTti / YMeeT cTpouTh
ONTHUMAJbHbIE KOMMYHHKAUMU ¢ OOYyYAIOUIUMHUCSH, KOJNJEraMH M COTPYAHMKAMH, PaGoTaThb B KOMaHAe € KoOJIeramMm H
COTPYAHHKAMH OPraHU3alMi BBICIIEr0 W MocjeBYy30Bckoro oopasosanms / Able to build optimal communications with students,
colleagues and employees, work in a team with colleagues and employees of higher and postgraduate education organizations

OH/PO/LO 4

KeutysHepreTuka cajgachlHIAFbl  FHUIBIMU-MHHOBAIIMSUIBIK — KBI3SMETTI, OHBIH IIIIHAE OHBIH  d3ipjieMenepiHiy Oip  Oedirix
KOMMEpPLMIIaHABIPY/Ibl JKY3€re achlpy Ke3iHJe 931pJCHETIH MIeliM/epre cayaTThl 5)KOHOMUKAIBIK Oara Oepeni / IIpoBoauT rpaMoTHYy10
IKOHOMHYECKYIO OLIEHKY pa3padaTbiBaeMbIX pellleHUi NMPH peaju3alii HAYYHOH M HHHOBALMOHHOWM /JesiTeIbHOCTEH B 00J1acTH
TENJIOIHEPTreTHKHU, BKJIOYasi KOMMEPIHAIU3AIMIO YacTH cBoMX pa3padorox/ Conducts a competent economic assessment of the
solutions being developed when implementing scientific and innovative activities in the field of heat and power engineering, including the
commercialization of part of its developments

OH/PO/ LO 5

KbUTYyTeXHOIOTHSUTBIK, KOHE JKBLTYIHEPTeTHKAJBIK JKa0IbIKTHIH JKbUTY JKaFJaibIH 3€PTTEY callachIHAa TOKIPUOCHTIK 3epTTEYIIEpIl Ky3ere
aCLIpaIlbllocy].[IeCTBJIﬂeT IKCMIEPUMEHTAJBbHBIC HCCJICTOBAHUA B 00J1aCcTH H3YYCHUSA TENJI0BOT0 COCTOAHUA TCIJIOTCXHOJOITHYECKOT0
U TemioHepreTudeckoro obopyrosanusi/Carries out experimental research in the field of studying the thermal state of heat technology
and heat power equipment

OH/PO/ LO 6

¥ATTBIK JKOHE XaJbIKapajiblK MOJiMETTep 0a3achIMEH >KYMBIC ICTEY apKbUIbl FBUIBIMH OHIMJILUIIKTI YKOHE >Kapusuiay OeNCeHAUTIrH
apTThIpyFa Kaburerti/ Cnoco0eH MNOBBIIIATH HAYYHYI0 Pe3yJbTATHBHOCTbL H NYyOJIMKALMOHHYI0 AKTHBHOCTb, padoras c
HAIMOHAJILHBIMHM UM MeKIyHapoaHbiMu 0a3amu naHHbix / Capable of increasing scientific productivity and publication activity by
working with national and international databases

OH/PO/ LO 7




FoutbiMu-3epTTey XoHE TKIPUOETIK-KOHCTPYKTOPJIBIK JKYMBICTapAbl 0acKapy »MoHE/HEMece KaTbiCy, COHBIH IIIIHAEC IMOHAPAJIBIK,
XaJBIKAPANIBIK (3€PTTEY HOTIDKENEPiH KeHiHHEH KoMmMMepuusulanasipymMeH) / Crnoco0eH pyKoOBOAMTH H/WJIM NPHHHUMATH y4dacTHe B
BBINIOJIHEHNH HAYYHO-HCCIE0BATEILCKAX M ONBITHO-KOHCTPYKTOPCKUX PpaGoT, B TOM YHCIe MeKIUCHHILIMHAPHBIE,
MesKIYHapoaHbIe (¢ moc/eayoleil KoMMepIuaan3anueil pe3yabTaToB uccjaenopanus) / Able to manage and/or take part in research
and development work, including interdisciplinary, international (with subsequent commercialization of research results)

OH/PO/ LO 8




Bisim Gepy 6araapaamaceiHbiH Ma3MyHbl/Coaepskanne oopasoparennnoii mporpammbl/Content of the educational program

bakpliay HbICaHBI/

Monyinb aTaysl/ K7/ Cemectp/ [Ton xomBI/ [lonniy ataysl/ Luki s>koHEe KOMIIOHEHT/ DopMa KOHTPOS/ Oxy HoTMXKECl/
Neo | HaszBanme momysst/ ECTS Cemectp/ | Kon aucnummmHbl/ Haspanwne pucummmHbl/ [ukn u KOMITOHEHT/ Form of control Pesynbrar oOyuenus/
Module name Semester | Discipline code Name of discipline Cycle and Component Educational outcome
AKaneMUAAIIBIK BIT/2KOOK
5 1 AZhé?é’ZIAW *)a3y/AkaieMU4IecKoe BJI/BK Emt/9OK3/Exam OH/PO/LO 1,7, 8
mucemo/Academic writing BD/UC
Korapel Temnepatypassl
KOH/IBIPFBLIAP JKYMBICHIHBIH
KaJIJIBIK PECYPChl MCH CeHIM/TITITT
ZhTKZhKRS/ | /HageXHOCTh M OCTaTOYHBIN IMI/TK
NORRVTU/ pecypc paboThI I1JI/KB Emt/9k3/Exam OH/PO/LO 2, 5, 6
RRSLHTI 5303 | BeIcOKOTEMIIEpATYpHBIX MD/SC
ycranoBok/Reliability and
Samanayn residual serv_ice life gf high-
temperature installations
FUTBIMIAPABIR 5 1 TexXHUKaNBIK TOYEKENep KoHe
Msceneﬁzglic/imyam HKBLTY SHEPreTHKATIBIK .)I(a6HLIKTLI
1 Hble MPOGIEMBI naiianany CeHIMIUTITiH apTThIPY
COBDEMEHHBIX /TeXHUYecKue PUCKH U
nayi/Actual TTZhEZhPSA/ | noBsilieHne HAOEKHOCTH IIII/TK
oroblems of modern TRPNETO/ 9KCILTyaTaliu I1]I/KB Em1/OK3/Exam OH/PO/LO 2,5, 6
Sciences TRIROTPE 5303 TETIIO3HEPreTHIECKOro _ MD/SC
obopynosanwust / Technical risks
and increasing the reliability of
operation of thermal power
equipment
FoutbimMu 3eprTeynep EIT/SKOOK
GZA/MNI/RM amicteMe/MeTobl HAYYHBIX
5 1 5201 eonenosarmil Methods of BJI/BK Emt/Ox3/Exam | OH/PO/LO 2, 6, 8
L BD/UC
scientific research
[lenarorukansik Toxipuoe
10 12,34 /Tlemaroruueckast BII/BJ1/BD JAC/13/DP OH/PO/LO 1, 3,4
mpaktuka/Teaching practice
DHepreTHka >KoHe JKbu1ysHEPreTUKAIIBIK XKOHE
KBUTYTEXHUKA/DHED ZhZhPKMO/ KBUTYTEXHOJIOTUSITBIK, ITPOIIECTEP TJ/TK
2 Ten;egfe‘;i;m ) 5 1 MOTTPU/ ﬁiﬁ;g‘;ﬂ:g;ﬁfﬂ“ MOAeiAey TI/KB Emr/Ox3/Exam | OH/PO/LO 2,5, 6
MOTPTEPI 5301 by MD/SC
Energy and heat /MonenrpoBaHHe U ONITUMH3AIIHS
engineering TEIUIOHEPTCTUICCKUX U




TCIIOTECXHOJIOTHYCCKUX
MPOLIECCOB U
ycranoBok/Modeling and
optimization of thermal power
and thermal engineering processes
and installations

Frouteimu 3eprreynepaeri
CTaTHCTHKAJIBIK OHCY dicTepi/

GZSOA/ MeTombl CTaTHCTHYECKOM IIT/TK
MSONI/ 00pabOTKH B HAYYHBIX I[11/KB Em1/OK3/Exam OH/PO/LO 2,5, 6
MSPSR 5301 uccrenoBanusax/Methods of MD/SC
statistical processing in scientific
research
JKacauap! HHTEIUIEKT JKOHE
ZhIRB 5301/ | PeCyPeTapst Gackapy/ IIJ/TK
[IUR5301/ VICKYCCTBCHHRIH MHTCIICKT U JYKB Em1/Dk3/Exam OH/PO/LO 2, 8
AIRM5301 ynpasJicHue pecypcamu/ Artificial MD/SC
intelligence and resource
management
Koraps! Temnepatypasl
KOHJBIPFBUIAP OTTHIKTAPbIHAA
OpPraHMKaJIbIK KaJlIbIKTapIbl
ZhTKOOKZhD/P karyra naiipianay/ Ioarotroska MIUTK
OOSTVTU/ | OPrafHicciuX OTXo108 ik TI7/KB Em1/x3/Exam OH/PO/LO 5, 6
POWIFHT| 5302 | SXMTamiio B romkax MD/SC
5 1 BLICOKOTGMHepaTyp?IBIX ]
ycranoBok/Preparation of organic
waste for incineration in furnaces
of high-temperature installations
GZNBI | e nay IIVTK
Spl|:/|N5Pg{02 npoekrom/ Scientific project 1|\_[/|I[I)//Ig(33 Emt/Ox3/Exam | OH/PO/LO 3,4,7,8
management
3epTTey MpakTHKACKHI [I1/2KOOK
10 2,4 /VlccnenoBaTenbeKas I1]I/BK JIC/]13/DP OH/PO/LO 6,7,8
npakTuka/Research practice MD/UC
FouibiMu-3epTrey ®yMbichl/
123 1-6 HayuHno-uccienoparesbckas JC/]13/DP O]_HS/PE? ;LSO

pabora/Research work
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JIOKTOPIIBIK TMCCePTAIUSHBI JKa3y
*oHe Koray/ Hammucanue u
3aIlUTa JOKTOPCKON
mucceprarmn/Writing and
defending a doctoral dissertation

Kopray/3armura/
Defending

OH/PO/LO
1,5,6,7,8




Ilongep Typauabl magaimertep/CBenennst o nucunminHax/Disciplines Information

Ilonnin aTaybl/
HaunmenoBanmue
JTUCIHUILINHLL/
Discipline name

ITIoHHiH KBICKAIIA cMIIATTAMACKHI/
KpaTlcoe OonmucaHue L[I/ICIII/II[.]'[I/IHLI/
Short description of the discipline

Kpenurrep
caHbl/
KoauuecTBo
KpeauTroB/
Number of
credits

Oky
HOTHIKeCH/
PesyabrTar
o0yueHusi/

Educational
outcome

Bazaabik monaep uuki /Iukia 6a3osbix aucuunaui/Cycle of basic disciplines
KOO xomnonenTi /By3oBckuii kommonent/ University component

AKaneMUsIIIBIK
*a3y/AKaJJeMHUUYECKO
e miuceMo/Academic
writing

[ToHHIH MakKcaThl — AHAIMTHKAIBIK MOTIHIIK OpEKEeTKe OailIaHBICThl KOCIOW KY3BIPETTLIITH
JTAMBITY JKOHE KOMMYHHUKATHBTI KY3bIPETTIITiH KeHeWTy. [[oHTe MBpIHANAp Kipemdi: SIeKTPOHIbI
MojiMeTTep 0aszachl, SJIEKTPOHBI KAaTajJorTap, aHHOTAMsJIap MEH pedeparrap, akaaeMUsIIbIK
*)az0ayapaarsl mapadpaszaiap MeH JOHeKCco3Iep, clITeMenep, Iuiaruar, Oasaaamaiap, MaKasaiap
MEH TE3WCTep, aKaJeMHUSJIBIK MOTIHIAEpAEri THUNTIK Katenep. ToxipuOenik cabakrapaa
JOKTOPAHTTAp MaKaJia )ka3yFa KQKETTI ChIHH TYPFBIJAH Oy JaFJabUIapbiHA Ue 00aJbl KOHE
*az0alla KOMMYHUKALUSAHBIH 3aMaHayd XalbIKapallbIK CTaHIAPTTapbl TYPFHICBIHAH FHUIBIMU
MOTIHIEPi Ka3yasl YiipeHeni. KopbIThiHABI OaFa FRUIBIMH MaKaya jka3y HOTH)Kecl OOMbIHIIA
KOHbLIAEL.

Lenvio oucyunnunul a6naemcs popmuposanie npogeccuonarbHoli KOMnemeHyuu U pacuuperue
KOMMYHUKAMUBHOU KOMNEMeHYUU, C8A3AHHOU C AHATUMUYECKOU MeKCMOBOU 0esmelbHOCMbIO.
Hucyunnuna cooepoicum: s1ekmpoHHble 6a3bl OAHHBIX, SJIEKMPOHHbIE KAMAIo2U, AHHOMAYUs U
pegepam, nepedpasuposanue u Yumuposanue 8 aKademMuieckoM RUcbMe, CCbLIKU, NAaUuam,
OOKAObL, CMAMbU U ME3UCL, MUNUYHbIE OUUOKU 6 akademuyeckux mexcmax. Ha npakmuueckux
3aHAMUAX OOKMOPAHMbL NOLYYAM HABLIKU KPUMUUECKO20 MblUULeHUs, HeobX00umMoz20 O/
Hanucamus cmameu, HAy4amcsi Nucamv HAYYHble MeKCMbl C MOYKU 3PEeHUs COBPEeMEHHbIX
MEAHCOYHAPOOHBIX HOPM NUCLMEHHOU KOMMYHuUKayuu. Mmozoeas oyenka 6yoem cgpopmuposana
10 UMo2am HaNUCAHUs HAYYHbIX cmamel.

The goal of the discipline is to develop professional competence and expand communicative
competence associated with analytical textual activity. The discipline contains: electronic
databases, electronic catalogs, annotations and abstracts, paraphrasing and quoting in academic
writing, links, plagiarism, reports, articles and theses, typical errors in academic texts. In practical
classes, doctoral students will gain the critical thinking skills necessary for writing articles and
learn how to write scientific texts from the point of view of modern international standards of
written communication. The final grade will be based on the results of writing scientific articles.

OH/PO/LO 1,7,
8

Freutbimu 3eptreynep
amicteMe/MeTonuka
HAyYHBIX

[ToHHIH MakcaTbl — JOKTOpPAHTTapla JXKbUTYy SHEPreTHKAChl OOMBIHIIA FBUIBIMH 3€pTTEYJepIi
YUBIMIACTBIPY JKOHE XKYPIri3y CajachbIHIAFBI 9ICTeMENiK OiTiM, OUTIK jKoHE TaFrabliap KyheciH
naMbITy. [1oH JOKTOpaHTTap bl FRUIBIMU-3EPTTEY KbI3METIiH )KYPri3yre OarbITTal/Ibl, OHBI )KY3€re

OH/PO/LO 2,
6,8




HUCCIIEAOBAHUI/
Research
methodology

achIpyZbIH Ka3ipri oiCTepiH, Kypangapbl MEH KypalJapblH TaHIAayFa, FBUIBIMH-3EPTTCY
AKYMBICBIHBIH 9JIICTEMECIH MEHrepyJie, aFbIMJarbl FhUIBIMU aKIapaTThl 3eplelieyae, CoHlan-aK
FBUIBIMH YKYMBICTAP/IbIH HOTHKEIIEPIiH JalbIHIayJa THICTI KY3BIPETTUTIKTEPAl MEHIepyTe bIKIal
eTe/l. 3aMaH Taja0blHa cail »yMbIc xkacay. [IoHre kaTaTblHIap: FHUIBIM, OHBIH aclEKTiJIepl MeH
(GyHKUMSATApBl, FHUIBIMH 3€PTTEYAIH OJICHAMAChl MEH oicTepi, FBUIBIMH 3€pTTeYy 9IicTepi,
FBUIBIMM  3€pTTEYJNEpAl YHBIMIACTBIPY, FBUIBIMH JKCIEPUMEHT, 3€pTTey HOTHXKEIepiH
YIBIMAACTBIPY KOHE OHJICY, 3epTTEY HOTHXKENEPiHiH THIMALIITT MEH canachlH Oaranay oaicTepi.
[IpakTukanslK cabakTapia AOKTOPAHTTAp FBUIBIMH MpOOJIeMaHbl, TMIOTE3aHbl ajlFa KOMOJB,
FBUIBIMU 3€PTTEYAIH OOBEKTiCI MEH TOHIH aHBIKTayJbl, ©3CKTUIITIH AQNENCY/l, 3epPTTeYaiH
MakcaTbhl MEH MIHJETTEPIH KOIOJbl, MPAKTUKAJIBIK MAaHBI3IbUIBIFEI MEH FBUIBIMH >KaHAJIBIFbIH
aHBIKTAYJbl; JOKTOPJIBIK UCCEPTAalUsl TAaKbIPHIOBI OOWBIHINA FBUIBIMH 3€pTTEY KYPTi3ydiH
olicTepl MEH OAICTEepiH TaHAAW[bI, SKCIEPUMEHTTIK 3epTTeYJepiH HOTIKEIEepiH OHICHUTIH
6omansl. KopbIThIHIBI OaFa jxa3z0aia eMTHXaH KoHE MOPTHOINO KOPFay HOTHXKeIepi OoMbIHIIA
aHbIKTAJIAJIbI.

Lenvro oucyuniunvl a61semcs Gopmuposanue y OOKMOPAHMO8 CUCHEMbL MeMOO0N0SULEeCKUX
3HAHUL, YMEHUll U HABLIKOS 8 001ACmU OP2AHU3AYUU U NPOBEOCHUSl HAYYHbIX UCCIe008AHULL 6
meniodnepeemure. Jucyuniuna opueHmupyem OOKMOPAHMOS HA — 6e0eHUue HAY4HO-
UCCe008amMeNbCKO20 8UOA 0esmelbHOCMU, CnOcoOcmayen 6b100py aKMYalbHbIX Memooos,
cpeocme U UHCMPYMEHMO8 ee OCYWeCmEleHUus, NpUuoOpemenuro  Coomeemcmeayiouux
KOMnemeHyull 6 06I1A0eHUU MeMmOOUKOLU HAYYHO-UCCAEO08AMENbCKOU  pabombl, U3YUEHUIO
AKmMyanbHOU HAYYHOU UHGOpMayuu, a maxdxce OQOpMIEHUIO UMO208 HAYUHOU pabomvl 8
COOMBEMCMBUL C COBPEMEHHbIMU MPeO08aHUAMU. [JUCYUNIUHA COOEPICUM. HAYKA, ee ACEeKNbl
U  QymKyuu, Mmemooonocuss U MemoOUKa HAYYHBLIX UCCIeO08AHUL, MemoObl HAYYHbLIX
UCCEO08AHUL, OPCAHUAYUSL HAYYHBIX UCCIE008AHUL, HAYYHLIL IKCNEPUMEHM, OPSAHU3AYUSL U
00pabomka pe3yibmamos UCCie008aHus, Memoobl OYeHKU IPHeKmusHocmu u Kavecmed
pesyrbmamos ucciedosanutl. Ha npaxmuueckux 3aHsamusix OOKMOpanmol HAy4amcsi 6bl08U2Ams
HAyyHyl0 npodiemy, cunomesy, onpeoeiim O00beKm U HnpeoMem HAYYHO20 UCCIe008aHUS,
OQOKANACYM AKMYAIbHOCHb, NOCMABAM Yelb U 3a0adu UCCIe008aHUsl, ONpeoesisim NPAKMU4ecKyo
BHAYUMOCMb U HAYYHYIO HOBU3HY, NPOU3BEOYM 8blOOD Memo008 U MemoOuK OCyuecmeienus
HAYYHBIX UCCIe008aHULl NO memMe OOKMOPCKOoU ouccepmayuu, npogedym oopabomiy
Pe3yIbmamos IKCnepUMeHmMaibHblx ucciedosanutl. Mmozosas oyenka 6yoem cghopmuposana no
UMO2aM NUCbMEHHO20 IK3AMEHA U 3auumsl NOPMEONUO.

The purpose of the discipline is to develop in doctoral students a system of methodological
knowledge, skills and abilities in the field of organizing and conducting scientific research in
thermal power engineering. The discipline orients doctoral students to conduct research activities,
promotes the selection of current methods, means and tools for its implementation, the acquisition
of appropriate competencies in mastering the methodology of research work, studying current




scientific information, as well as preparing the results of scientific work in accordance with
modern requirements. The discipline contains: science, its aspects and functions, methodology
and methods of scientific research, methods of scientific research, organization of scientific
research, scientific experiment, organization and processing of research results, methods for
assessing the effectiveness and quality of research results. In practical classes, doctoral students
will learn to put forward a scientific problem, hypothesis, determine the object and subject of
scientific research, prove relevance, set the goal and objectives of the research, determine practical
significance and scientific novelty; will select methods and techniques for carrying out scientific
research on the topic of the doctoral dissertation; will process the results of experimental studies.
The final grade will be determined based on the results of the written exam and portfolio defense.

MOOK xone I[IOOK pmalibiHmayablH MPAKTUKAIBIK JaFAbUIAPBIH  MEHIEpYy, IOPICTIK,
MIPAKTUKAJBIK KOHE 3epTXaHalbIK cabaKTapibl ©TKI3y YIIIH OKY-oJiCTeMENiK MaTepuaiiapabl
JaibIHay, OaKbpLUIay ic-IIapaiapbiH JaibiHaay. JKOOABIK OKBITYIBIH MPAKTHKAIBIK JaF IbLIaPBIH
MEHIepy

iii[gp(l)g?mnbm Ilpuobpemenue npaxmuuecxkux nagvikog noocomoexu YMKC u YMK]], noocomoexa yuebmno-
/Menarormaeckas MemoOUYecKuUx mMamepuanos 0iisi npo8edeHUs NeKYUOHHbIX, NPAKMU4eckux u 1abopamopHbix 10 OH/PO/LO
. 3ansamull, N0020MOBKA KOHMPOIbHLIX Meponpusmutl. [Ipuobpemenue npaxmuyueckux HAGbLIKOS 1,3,4
npaktuka/Teaching
practice npoeKMmI020 00yenUs . - .
Acquisition of practical skills in the preparation of the educational and methodological complex
of the specialty and the educational and methodological complex of the discipline, preparation
of educational and methodological materials for lectures, practical and laboratory classes,
preparation of control measures. Acquisition of practical skills in project-based learning
Bazanbik monaep mukai /Iuka 6azosbix gucuuniaun/Cycle of basic disciplines
Tannay 6oiibinma komnonenT/KomnonenT no Buioopy/ Selectable Component
XKorapsr [TonHiH MakcaTbl — JOKTOPAHTTAap apachblHJa CEHIMIUIIKTI apTThIpPy JKOHE >KOFaphbl
TEMIIepaTypasl TEMIIEPATypPaJIbIK KOHABIPFBUIAPJBIH KalAbIK KbI3MET €Ty Mep3iMiH Oaranay NpUHIMNTEPIH
KOHBIPFBLIAP HaKThl TYCIHYIl JambITy. IloHre wMmblHamap Kipeli: TEeXHOJOTHMSJIAFbl CEHIMAUIK, TO3yFa
JKYMBICBIHBIH YIIBIPAWTHIH MalllMHajdap MEH OeJIIeKTep/IiH KaJAbIK KbI3MET €Ty Mep3iMiH OoiKay SJicTepi,
KaJIABIK PECYPCHI CEHIMIUIIK TMeH Y3aK Mep3iMAUIIK KepCeTKIlTepi, CeHIMIUIIK JAeHrediH CTaHgapTTay,
MEH CEHIMILIIr TEXHUKAJIBIK YKaOABIKTBIH KAJIJIBIK MEP31MiH Oaranay, ka0 IbIKTHIH TEXHUKAJIBIK JHArHOCTUKACHI, OH/POILO 2
/HagexHoCTh 1 ozicTepi. JKaOABIKTBIH KbI3MET €Ty Mep3iMiH y3apTy YymiH. IIpaktukanslk cabakrapia 5 5.6 '

OCTaTOYHBIN pecypc
paboThI
BBICOKOTEMIIEPATYPH
BIX
ycranoBok/Reliabilit
y and residual

JTOKTOPAHTTAP TEXHUKAJBIK KYHEIEpIiH aKayChl3 JKYMBIC ICTEY BIKTUMAJIBIFBIH €CENTeH/Ii,
XKaOBIKTBIH CEHIMAUTIK KOPCETKIIITEPIH eCenTeN 11, KallbIHA KEJIETIH )KOHE KaJllbIHA KeJIMEUTIH
KYHWeNepaiH CeHIMIUTITIH eCenTel/l, CEHIMIUTIK KJIacTapblH aHbIKTaWbl. KopeIThIHIBI Oara
ka30al1a eMTHXaH KOHE eCenTep HIbIFapy apKbUIbl aHBIKTAJIAIbl.

Lenv Oucyunaumsl - opmuposanue y OOKMOPAHMOE OMUEMAUBO20 NOHUMAHUSL NPUHYUNOS
NOBbIUEHUS.  HAOENCHOCMU U OYEHKU OCMAMOYHO20 pecypcd B6blCOKOMeMNepamypHvlx




service life of high-
temperature
installations

azpeeamos. Jucyuniuna cooepicum: HAOeHCHOCMb 68 MexXHUuKe, MemoouxKa npocHO3UPOBAHUS
OCMAMOYH020 pecypca Mawun u Oemanetl, NOOBEPIHCEHHbIX USHAUWUBAHUIO, NOKaA3amenu
HAOENCHOCMU U 00JI208€YHOCIU, HOPMUPOBAHUE VPOBHS HAOENCHOCMU, OYEHKA OCMAMOYHO20
pecypca mexHuuecko20 000py008aHus, MeXHUYecKdas OUAZHOCMuUKa 000py006aHus, cnocoodwvl
npoONeHUss Ccpoka Cayxcovl obopyoosanus. Ha npaxkmuueckux 3awmamusx OOKMOPAHMbL
paccuumarom 8eposimHocmu 6e30mKaA3HOU pabomvl MEXHUYECKUX CUCHeM, Npo8edym pacuém
nokasameineu HA0EXCHOCMuU 000pYy006anus, paciuem HAOENCHOCMU B0CCMAHABTUBAEMBIX U
He80CCMAHABIUBAEMBIX CUCTEM, ONPeOeisim KIacchl Haoéxchocmu. Mmoeosas oyenka 6yoem
chopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHA U peuleHUs 3a0ay.

The goal of the discipline is to develop among doctoral students a clear understanding of the
principles of increasing reliability and assessing the residual life of high-temperature units. The
discipline contains: reliability in technology, methods for predicting the residual life of
machines and parts subject to wear, indicators of reliability and durability, standardization of the
level of reliability, assessment of the residual life of technical equipment, technical diagnostics
of equipment, methods for extending the service life of equipment. In practical classes, doctoral
students will calculate the probabilities of failure-free operation of technical systems, calculate
equipment reliability indicators, calculate the reliability of recoverable and non-recoverable
systems, and determine reliability classes. The final grade will be determined through a written
exam and problem solving.

TexHuKanbIK
TOYEKEJJIEp KOHE
KBLTY
SHEPTETUKAIBIK
JKa0IBIKTEI
nanjanasHy
CEHIMILTITIH
apTTBIPYy
/TexHuueCKHue PUCKU
Y MIOBEIIIICHUE
HaJIEXKHOCTHU
SKCIUTyaTaIluu
TEIJIO3HEPTeTUUECKO
ro obopyznoBanus /
Technical risks and
increasing the
reliability of

[ToHHIH MaKcaThl aBapHsUIBIK KayinTepii Oaraiay oOJICTEpiH JKOHE JKbUIy 3HEPreTHKaJIbIK
XKaOJBIKTapJbIH CEHIMIUIITIH apTThIpy oAicTepiH oKy Oomnbin TaObuiafbl. [IoH Kbu1y-
SHEPreTUKAIBIK KaOAbIKTap/IblH aBapUsUlapblHA OKEJeTIH Heri3ri (hakTopiaplblH TaslJayblH,
COHJal-aK ’KaOABIKTHl MalijjalaHy CEHIMIUIINH apTThlpy OOMBIHINA  KOCIMOPBIHHBIH
CTpATETHSUIBIK 1C-OpEKeTTepiH d3ipyieyre OarbITTalFaH YHBIMIACTHIPYIIBUIBIK-TEX HUKAIBIK
mapanapasl KaMTuabl. ToxipuOenik cabakrapaa CTyJIEHTTEp CEHIMAUTIK KOPCETKIIITEPIiH KoHE
KBUTY PHEPTEeTUKANBIK aOJbIKThIH KAJIJBIK MEp3IMiH ecenTeyli yipeHeni. AJbIHFAaH ecenTey
JIepeKTepl HETi31H/€ aHBIKTAJFaH 9JICI3 KaKTap[bl €CKEpPEe OTBIPBIIN, KICIMOPHIHFA YCHIHBICTAP
ozipneneni. KopeIThiHabl Oara jxaz0ainia eMTUXaH Ke31H/e aHbIKTalalbl.

Lenvlo Oucyuniunvl s618emMcsi U3yueHue cnocobo8 OYeHKU PUCKO8 aapuu U Memooos
NOBbIUEHUS HAOENCHOCMU MENI0OIHePemuyeckozo 000py0o8anus. Jucyuniuna cooepicum
AHANU3 OCHOBHBIX (PAKMOPOS, 8OVUUX K ABAPUAM MENI0IHEPLEMULECK020 000pY008anuUs, a
makdce  OpeaHU3aAyUOHHO-MEXHUYECKUe MepOnpusmus, HanpasieHHvle Ha  paspabomky
cmpamezudeckux — Oeticmeuti.  npeonpusamus O NOBbIUEHUS  HAOENCHOCMU — pabombl
obopyoosanus. Ha npakmuueckux sauamusax obyyaowuecs Hayuyamcs npouzsooums pacuém
nokasameneu HAOEXCHOCMU U BeIUHUHbL OCMAMOYHO20 Decypcd MeniodIHepeemuieckoco
obopyoosanus. Ha ocnosanuu nonyuyeHHvix pacuémuuvix OaHuwbiXx 0yO0ym pazpadamvléamucs
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operation of thermal
power equipment

pexomeHoayuu 07 NPeOnPUuamusl ¢ yY4émom BblA6leHHbIX cladbix cmopoH. Mmoeosas oyenka
Oyoem cghopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to study methods for assessing accident risks and methods for
increasing the reliability of thermal power equipment. The discipline contains an analysis of the
main factors leading to accidents of thermal power equipment, as well as organizational and
technical measures aimed at developing strategic actions of the enterprise to increase the
reliability of equipment operation. In practical classes, students will learn to calculate reliability
indicators and the residual life of thermal power equipment. Based on the obtained calculation
data, recommendations for the enterprise will be developed taking into account the identified
weaknesses. The final grade will be determined during the written examination.

Mpoduaai monaep mukiai /Huka npopuaupyrombix gucuunaun/Cycle of major disciplines
KOO xomnonenti /By3oBckumii kommonent/University component

3epTTey NpakTUKACHI

3epTxaHalbIK OKaFjaiiapia SKCIEPUMEHT IKYprisy. ©OaeOM Keslep JKoHe haiinanany
TOXKIpHOECIHIC KapaCThIPBIIFAH MOceie OOUBIHINA OCINT1TI 93ipIeMeNepii 3epTTey.

/MccnenoBatenbekas | [Ipogedenue sxcnepumenmos 8 1a60pamopHuix yciosusx. Mzyuenue uzeecmuulx paspabomox no 10 OH/PO/LO
npaktuka/Research | paccmampusaemomy eonpocy no rumepamypHoim UCIOYHUKAM U 8 NPAKMUKE IKCNILYAMAayuu. 1,5,6,7,8
practice Conducting experiments in laboratory conditions. Studying known developments on the issue in
question based on literary sources and practical experience.
IMpoduaai monaep mukiai /Huka npopuaupyrombix gucuunaun/Cycle of major disciplines
Tannay ooiibiHima komnonenT/Komnonent no Bu1oopy/ Selectable Component

Keinysneprerukansl | [IoHHIH MakcaTbl — JOKTOPAHTTap apachblH/a JKbUTy-dHEPreTHUKa CajachbIHIAFbl OOBEKTLIEp.l
K ’KOHE 3epTTeyre, ONapAbl OHTAMIAHIBIPYFa, KOMIBIOTEPIIK TEXHOJOTHSUIAPABl KOJIJIAHY apKbLIBI
KBUTYTEXHOJIOTHSUTBI | OHMAIPICTI JKeTUIAipyre OaiaHBICTBI Mocemenepli Iiemyre >Kyieni Ke3Kapac Heri3JiepiH
K TIPOIIeCTEP MEH KajeinTacTelpy. [loHre wMbIHamap Kipemi: MoJenpAey YATiIepi MeH Typiepi, MOJENbIey
KOHJIBIPFBLIAPIBI Ke3€eHIepi, )KbLUTY JKOHE Macca aiMacy KYPBUIFbUIAPBIH MaTEMaTHKAJIBIK MOACIBILY, )KbUTY KOHE
MOJIENCY KOHE Macca ajiMacy MpOIECTEPIH MAaTeMAaTUKAIBIK MOJAENbIEY (KbLTYy OTKIZTIIITIK MICEJEC]), XKbLTY
OHTaIIaHBIPY ANEKTP CTAHLMSIIAPBIHBIH HETi3T1 KaOJbIKTaphIHIAFBl MPOIECTEPAl MOJEIBACY, YHEPTUSHBI
/MonenupoBaHue M | OHTAMJIaHABIPY. HETI3T1 JKbULy JKOHE OJJeKTp craHuusuiapel. IlpakTukanslk cabakTapia OH/POILO 2
OTITUMM3AITHS JIOKTOPAHTTAP MATEMATHKAIBIK MOJENB/EP KYPACTHIPALIBL, IKBLITY 6TKi3'l“iI_LITiI( ecernTepin 5 5.6 '
TETUTOIHEPTETHYECK | MISTTY/IIH CaHIBIK SAICTEPiH KOJAaHAIbl, OHTAMIAHABIPY €CENTEPiH ey YIIiH MaTeMaTHKAIBIK
ux u Oarmapiamanay NPUHIUOTEPIH KojaaHanbl. KOpbITBIHABI Oara ka3z0aira eMTHUXaH Ke3iHIe
TETUTOTEXHOJIOTUYEC | aHBIKTAJIA/IbL.

KHX IIPOLECCOB U
ycranoBok/Modeling
and optimization of
thermal power and
thermal engineering

Lenv oucyunaunvl - hopmuposanue y 00OKMOPAHMOE OCHO8 CUCMEMHO20 NOOX00d K PeueHUo
3a0ay, C6A3AHHLIX C UCCIe008AHUEM O00BEKMO8 MenjodHep2emuieckol Oompaciu, ux
onmumuzayuel, COBEPUEHCMBOBAHUEM  NPOU3BOOCMEA €  UCNONb308AHUEM  CPEOCME
BLIYUCTUMENbHOU MEeXHUKU. [{UcYuniuna cooepicum: mMooenu U Uuobl MOOeIUpOBaAHUs, IMAanbsl
MOOENUPOBAHUS, MaAMeMamuieckoe MOOeIUPOsanue Mmenio-maccooOMEeHHbIX annapamos,




processes and
installations

Mamemamuyeckoe MoOenupoganue npoyeccos Meniomaccooomena (3a0aua
MenionpoBOOHOCMU),  MOOeIUPOsaAHUe Npoyeccos8 8 OocHogHom  obopyoosanuu TIOC,
ONMUMU3AYUS OCHOBHBIX MENI0IHEep2emudeckux npouzgoocms. Ha npaxmuueckux 3aHamusx
OOKMOPAanHmyvl NOCMPOSIM MAMeMAMuyecKue MoOeau, UCNOIb3VIOM YUCTIeHHble MemOoObl peuleHUs
3a0a4y mMenionpo8oOHOCMU, NPUMEHEHUE NPUHYUNOE MAMEMAMUYECcKo20 NpOocpPamMMUposanus
OISl peuleruss ONMmuMU3ayuoHHulx 3aday. Mmoeosas oyenxa Oyoem cghopmuposana 6 xooe
NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to form among doctoral students the foundations of a systematic
approach to solving problems related to the study of objects in the heat and power industry, their
optimization, and improvement of production using computer technology. The discipline
contains: models and types of modeling, modeling stages, mathematical modeling of heat and
mass transfer devices, mathematical modeling of heat and mass transfer processes (thermal
conductivity problem), modeling of processes in the main equipment of thermal power plants,
optimization of the main heat and power plants. In practical classes, doctoral students will build
mathematical models, use numerical methods for solving heat conduction problems, and apply
the principles of mathematical programming to solve optimization problems. The final grade will
be determined during the written examination.

Frimeivu
3epTTeyNeperi
CTaTUCTHKAIBIK,
OHJIeY oicTepi/
MeTtob1
CTaTUCTHYECKOM
00paboTKu B
HAay4YHBIX
uccnegoBanuax/Met
hods of statistical
processing in
scientific research

[TonHiH MakcaThl — JIOKTOpaHTTap[a TOXKIPUOETIK MaTepuasabl OHICYJE CTaTUCTUKAIBIK
onicTepi KoJaHy AaFAbUIapbl MEH JIaFIbIApbIH KAJIBIITACTHIPY JkoHE Oekity. [Ton MbiHAMap B!
KaMTH/bl: apHaiibl OariapiamaiblK KamMTaMachl3 €Tyl KOJIJaHy apKbUIbl 3KCIIEPHUMEHTTIK
JEpeKTepAl YCBIHY oJicTepl, 3KCIEPUMEHTTI ’Kocmapiay, 3KCHEPUMEHTTIK MOJIIMETTepIlH
CUIATTaMaJblK CUIIATTaMallapbl, CTATUCTUKAJIBIK TUIIOTE3aIap Ibl KAJIBIITACTHIPY KOHE TEKCEPY,
KOPPEJSIUSIIBIK JKOHE (PAKTOPIIBIK Tajaay, ipikTeMe MapaMmeTpliepiH CTaTUCTHKAIBIK Oaranay,
3epTTey HOTHXKENEPIiH Tajiay )KoHe HHTeprpeTanusiay. Toxipuoenik cabakrapaa JOKTOpaHTTap
Kell (akTopibl AKCHEPUMEHTTIH >KOcHapijay MaTpHULajJapblH KypacTbpasbl, SKCIIEPUMEHTTIK
MOJIIMETTEpPre KOPPENALMUIBIK JKOHE PEerpecCHsUIbIK Tajjay JKYpri3eli, S3KCIEPHUMEHTTIK
napameTpJiepAiH MaHbI3AbUIBIFBIH aHBIKTAM IbI, MOJICIIB/IIH COMKECTITIH Tekcepeai. KopbIThIHIbI
Oara >xa30allra eMTUXaH Ke31H/€ aHBIKTAIabl.

Llenv Oucyunaumer - copmuposams u 3akpenumv y OOKMOPAHMOS YMEHUS U HABBIKU
UCNONb306AHUSL CMAMUCTNIUYECKUX MeMO0008 00pabomKu IKCNEPUMEHMANbHO20 Mamepuaid.
Jucyunnuna  codepoxcum: cnocobvl  npedcmasieHusi  IKCNEPUMEHMANbHLIX — OAHHLIX  C
UCNONb306AHUEM — CNEYUATUSUPOBAHHO20 — NPOSPAMMHO20  obecneuenus,  NIaHUpO8aHue
9KCnepumMeHma, onucamenvhvle  XAPAKMEPUCTMUKU — IKCNEPUMEHMANbHLIX — OAHHUBIX,
Gopmuposanue u npogepra CMAMUCIMUYECKUX SUNOMEe3, KOPPENAYUOHHBIU U QaKmMOopHblil
aHanu3, CMAMUCMUYEcKas OYeHKAd Napamempos 6blOOpKU, aHaIu3 U UHMepnpemayusl
pesynvmamos uccieoosanus. Ha npakmuyeckux 3aHAmusax 0OKmMopanmsl coCmasgsam mMampuybl
NJIAGHUPOBAHUSL  MHO20(DAKMOPHO20 ~ IKCNepuMeHmda,  Nnpoeedym  KOPPENAYUOHHLIL U
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PecpecCUOHHbIL AHAIU3 IKCHEPUMEHMANTbHBIX OAHHBIX, ONpedeNsim 3HAYUMOCMb Napamempos
9KCNepuUMeHma, nposepsam aoekeamuocms mooeau. mozosas oyenka 6yoem cghopmuposaua 6
X00e NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to form and consolidate in doctoral students the skills and abilities
of using statistical methods for processing experimental material. The discipline contains:
methods of presenting experimental data using specialized software, planning an experiment,
descriptive characteristics of experimental data, forming and testing statistical hypotheses,
correlation and factor analysis, statistical assessment of sample parameters, analysis and
interpretation of research results. During practical classes, doctoral students will draw up planning
matrices for a multifactorial experiment, conduct correlation and regression analysis of
experimental data, determine the significance of the experimental parameters, and check the
adequacy of the model. The final grade will be determined during the written examination.

Kacanapl HHTEIIEKT
KOHE pecypcTapabl
Oackapy/
HckyccTBeHHBIN
UHTEIIEKT U
yIpaBJIeHUE
pecypcamu/
Artificial
intelligence and
resource
management

[ToHai OKymBIH MakKcaThl — JKbUTy JHEPTUSACHIH OHJAIpYIE, TachIMalaylda JKOHE TYThIHYAA
pecypcTappl 6ackapy callaChlH/Ia )KacaH/Ibl HHTEIUICKTT] KOJIJIAaHY JIaFIbIapbIH KaJIbIITACTHIPY.
[ToHHIH Ma3MYHBI: acaHIbl WHTCIUICKT >OHE OHBIH JHEPreTHKAHBI JaMBITYAArbl DO,
SHEPIreTUKAIBIK MH(PAKYPHUIBIMIAFbI 3aMaHAyd TEHJCHIUSUIAP, JKbUTY JHEPTETHKACHIHIAFbI
KacaHIIbl HMHTEJUICKTTIH MyMKiHIikTepi. Toxipubenik cabakrapna IOKTOpPAHTTap OoJpKay
HOTHKEJIEPiH KOHE jKacaH bl MHTEIUIEKT HET131Her HHTEeIUIKTYyalibl 00kay MeXaHU3MIEPiH
naiganana OTBIPBII, PECypCTap bl OHTAMIIBI 06Ty Ii, CYpaHBICKA aJIIBIH ajia NalbIHIATy bl dKOHE
Mocenenepii 6ommkay bl yiipeneni. KopbeITeiHIbI OaFanay xo0aHbl KOpray Ke3iH/1e KaJIbIITacabl.

Llenvio  usyuenus Oucyuniunvl  A6NAEMCs  QOpMUPOBAHUE  HABLIKOG  UCNOJb30BAHUS
UCKYCCMBEHH020 UHMeNIeKma 6 001acmu YApaeieHus pecypcamu npu npoussoocmae,
mpancnopmuposke U nompebnenuu  mennogoti duepeuu. Cooepocanue  OUCYUNTUHDL!
UCKYCCMBEHHbIIL UHMELIeKM U e20 pPOib 8 PA38UMULU IHEePLemUKU, CO8peMeHHble MPeHObl 8
9Hep2emuyeckol  UHppacmpykmype,  803MOMCHOCMU  UCKYCCMBEHHO20  UHMENNeKmd 8
menniosHepeemuxe. Ha npaxmuyeckux 3aHamusx OOKMOpPAumsl, UCHONb3V pe3)lbmamol
NPOCHO3UPOBAHUS U UHMETLIEKM) ANbHble NPEOUKMUBHbIE MEXAHU3MbL HA OCHOBE UCKYCCMBEHHO20
UHMEIeKMA HaAy4amcsi ONMUMAaibHO pAcnpeoeisams pecypcesl, 3apaHee 20mosumscs K Cnpocy,
npocHo3Uposams npoo.aemel. moeosas oyenka 6yoem cghopmuposana é xooe 3aujumsl npoekma

The aim of the discipline is to develop skills in the use of artificial intelligence in the field of
resource management in the production, transport and consumption of thermal energy. Contents
of the specialisation: artificial intelligence and its role in the development of the energy sector,
modern trends in energy infrastructure, possibilities of artificial intelligence in thermal power
engineering. During the practical classes the doctoral students will learn how to allocate resources
optimally, how to prepare for demand in advance, how to forecast problems using the results of
forecasting and intelligent forecasting mechanisms based on artificial intelligence. The final
assessment will be made during the project defence
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JKorapsl
TEMIIEPATYPabl
KOH/IBIPFBLIAp
OTTBHIKTapbIHIA
OpraHUKaJIbIK
KaJIABIKTap/Ibl
XKaryFa Iaibiaaay/
IloaroroBka
OpPraHUYECKUX
OTXOJIOB K
CKUT'AHMIO B TOIIKAX
BBICOKOTEMIIEPATYPH
BIX
yctanoBok/Preparati
on of organic waste
for incineration in
furnaces of high-
temperature
installations

[ToHHIH MakKcaThl — JOKTOPAHTTapbIH OPTaHUKAIBIK KAJABIKTapAbl )KOFAphl TEMIIEPaTypabl
KOHJIBIPFBUIAP/IBIH HEIITEPIiH/C JKaFyFa JNalblHIay OMICTEpPiH MEHrepy IaF[JbUIapblH JaMbITY.
[Tonre MpIHaMap Kipedi: KbUTy OHJIIPY YUIIH OpraHMKaJbIK KaJIJIBIKTApIbl MaiifanaHy, OCbhI
pecypCThIH aneyeTiH Oaranay, OpraHHKalIblK KaJABIKTapIbl JXKaFyFa JaiblHIay, YHTaKray,
OpUKeTTey, KeNTipy jkKoHE T.0., OpUKETTEP/iH JKbUTYJIBIK CUIIATTaAMAIAPBIH aHBIKTAYy, OpUKETTey
MPOLIECTEPIH MaTEMATUKAIIBIK MOZAETBJICY. , SHEPIeTHKAIBIK MaKcaTTa OpUKeTTep i maiianany
THUIMJILIIT], OpPraHUKAIBIK KaJIBIKTAP bl XKaFy Ka3aHJapbIH xKo0aay, SKOJIOTHSJIBIK aCIIEKTLIepi.
[TpakTukanslk cabakrapga JOKTOPAaHTTAp jKaHyFa MalbIHAAYAbIH OHTAMIIBI ONICIH Tajlaiibl
KOHE TaHJAMIbI, MIMKI3aTThIH CUIATTaMaJIapblH aHBIKTAWbl, OPUKETTEY MAacCachlH KEITipy
MPOIIECIH ecenTen i, OPUKETTEePAIH MIEMEHTTIK KYPaMblH €CENTeial, OpUKETTEPIIH JKBbLITYIIBIK
CHUITaTTaMaJIapbIH AHBIKTANIbI; OPTaHUKAIBIK KAJIIBIKTApIbl JKaryFa JalbIHIAQy YIIH KaKeTTi
’Ka0JIBIKTHI ecenTey JkoHe Tanaay. KopbIThiHIbI OaFa ka30alia eMTHXaH Ke3iH/1e aHbIKTaIaIbl.

Lenv oucyuniunsl - hopmuposarie y OOKMOPAHMOB8 HABLIKOG 81A0EHUsL CHOCOOAMU NOO2OMOBKU
OP2AHUYECKUX OMX0008 K COICUCAHUIO 8 MONKAX GblCOKOMEMNEPAMYPHBIX YCMAHOBOK.
Jucyunnuna codepoicum: ucnonb308anue OPeAHUYECKUX 0MX0008 Ol Menjlo2eHepayul, OYeHKa
NOMEHYUANa OaHHO20 pecypcd, NO020MOBKA OP2AHUYECKUX OmMX0008 OJsi  CHCUSAHUSL,
usMenbueHue, OpuKemuposanue, CywKa u op., onpeoeieHue meniomexHu4ecKux XapaKkmepucmux
bOpuxkemos, mamemamuieckoe MOOeIUpo8anue nPoYeccos OPUKemupo8anus, dQPHexmuenocno
UCNONIBL306AHUSL OPUKEMO8 8 IHEeP2eMUYECKUX YeasX, KOHCMPYKYUU KOMI08 ONsl CHCUSAHUS
OP2AHUYECKUX 0MX0008, IKoNI02udecKue acnekmol. Ha npakmuyeckux 3ansamusx 0OKmMopaHmol
npoeedym aHaiu3 u 6blOOP ONMUMAILHO20 CHOCOOA NOO2OMOBKU K CHCUSAHUIO, ONPeOesisim
Xapakmepucmux UuUcxo0H020 Cblpbs, NPOGEOYM pacyem npoyecca CYyulku Opuxkemepo8ouHol
MACChl, paccuumaiom 21eMeHmHbIL COCMA8 OpUKemos, Onpeoensm meniomexHudecKue
Xapakmepucmuky Opuxkemos, paccuumarom u noodepym Heobxooumoe 000py0oaHue 0.
NO020MOBKU K CHCULAHUIO OP2AHUHEeCKUX omxo008. imozosas oyenxa 6yoem cchopmuposana 8
X00€ NUCbMEHHO20 SK3AMEHd.

The purpose of the discipline is to develop doctoral students’ skills in mastering methods of
preparing organic waste for combustion in the furnaces of high-temperature installations. The
discipline includes: the use of organic waste for heat generation, assessment of the potential of
this resource, preparation of organic waste for combustion, grinding, briquetting, drying, etc.,
determination of the thermal characteristics of briquettes, mathematical modeling of briquetting
processes, efficiency of using briquettes for energy purposes, design of combustion boilers
organic waste, environmental aspects. In practical classes, doctoral students will analyze and
select the optimal method of preparation for combustion, determine the characteristics of the
feedstock, calculate the drying process of the briquetting mass, calculate the elemental
composition of the briquettes, determine the thermal characteristics of the briquettes, calculate
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and select the necessary equipment for preparing for the combustion of organic waste. The final
grade will be determined during the written examination.

11

Fouibimu sx00aHbI
Oackapy
/Yupasnenue
HAaY4YHBIM MIPOCKTOM/
Scientific project
management

[ToHHIH MakKcaTbhl — FBUIBIMU JKOHE HMHXEHEPIIIK MoceJeNepi Tajjaay, FhUIBIMU K0Oajmapibl
o3ipJiey KOHE €HTI3y JaFAbUIapblH KAIBINTACTBIPY. [1oH MBIHANAPIBI KAMTUIBI: FBUIBIMU X002
TYCIHIT'1, FBUTBIMU XK00aNapbIH TYPJIEpi, HET13T1 )KOOAIBIK KYXKAaTTap, COHBIH 1IIiH/e KOHKYPCTBIK
Ky)KaTTaMma, jko0a Ke3eHCPiH yaKbIT OOMBIHIIIA 06Ty epeKIIeTiKTepl (KECTEIK Kocmap), Koba
KE3CHJIepiH YUJIeCTipy, FHUIBIMU K00aHBIH 3KOHOMUKAJIBIK HETi31 ( )KOOAHBIH CMETAChI), )KOOAHBI
ICKe achIpy, TOyeKkemnal Oarayiay >KOHE >KOOAHBIH ©MIp CYpPYIHIH Ke3 KEIreH Ke3eHIHETi
e3repicrep, *K0OOaHBIH canacklH OacKapy, FBUIBIMH >K00afarbl Oakpuiay TypJsiepi, OYKUT LHKI
OOMBIHIIIA FBUIBIMH JKOOAHBI TEKCEpy Mocenelepi, 3epTTey HOTHXKEIEpIHEe Heri3/IeTreH
KapUsUIaHBIMZIIAp JKOHE OJlapFa KOWBUIATBIH TaymanTap. onap. Toxipubemik cabakrapna
CTYJICHTTED FBUIBIMH-TEXHUKAJBIK MOCEJICNep/ali Taljaayabl YHPEHEedl, KypAedl FbUIBIMHU-
TEXHUKAJIBIK MOceJIeNep/Ii KOIOFa, 3ePTTEyre XKoHEe TallayFa JailblH O0Ia/Ibl, KAYKETT1 aKIapaTThl
Oaranaiiibl oHE TaHIAMIIbI, FRUIBIMU K00ara KaThICy JaFAbUIApPbIH aiaJibl KOPHITHIHIBI Oara
FBUIBIMH K00ara eTiHIMJII KOpray Ke3iHAe KaJblnTacaIbl.

Lenvto Oucyuniunvl A6158eMCcsi 8bIPAOOMKA HABBIKOE NO AHANU3ZY HAVYHLIX U UHIICEHEPHbIX
npobnem, no papabomke u pearusayul HAy4HO-UCCied08amenbCKux npoekmos. /ucyuniuna
cooepoicum: NOHAMuUE HAYYHO20 NPOEKmd, 6UObl HAVUHBIX NPOEKMO8, OCHOBHbLE OOKYMEHNb
npoeKkma, 8 Mom uucie KOHKVYPCHAS OOKYMEHmMAayus, 0COOEHHOCMU pAacnpeoeieHus dMmManos
npoeKma 80 6pemeHU (KaieHOApHbLL NIAH), KOOPOUHUPOBAHUE IMANOE NPOEKMA, IKOHOMUYECKAs
baza HayuHo20 npoekma (cmema npoekma), pearuzayus NPoeKma, OYeHKAa PUcKo8 U U3MeHeHUll
Ha 110O0M 3mane HCU3HU NPOeKmd, YNpasieHue Kauecmeom npoeKma, 6U0bl KORMPOJisl 6 HAYYHOM
npoexme, 60NPOCHl AYOUMA HAYYHO2O NPOEKMA HA NPOMANCEHUU 8Ce20 YUKIA, NYOIUKayuu no
pe3ybmamam uccied08anus u mpebosanus Kk hum. Ha npaxmuueckux 3ansmusix obyuarowuecs
Hay4amcs aHaiu3uposams HAyYHO-MexXHuyeckue npooaemvl, 6yOym 2omoevl K NOCMAHOBKe,
UCCEO08AHUIO U AHAU3Y KOMNIEKCHbIX HAYYHO-MEXHUYeCKUxX npoobiem, OyOym oyeHusams u
omoupams HeobX00UMYI0 UHDOpMAyUIo, NOIYYaAm HABLIKU nooadu 3asaeku. Mmozosas oyenka
bydem chopmuposana 8 xooe 3aujumsl 3as6KU HA HAYYHbBLL NPOEKM.

The purpose of the discipline is to develop skills in the analysis of scientific and engineering
problems, in the development and implementation of research projects. The discipline contains:
the concept of a scientific project, types of scientific projects, main project documents, including
competition documentation, features of the distribution of project stages over time (schedule
plan), coordination of project stages, economic basis of a scientific project (project estimate),
project implementation, risk assessment and changes at any stage of the project’s life, project
quality management, types of control in a scientific project, issues of auditing a scientific project
throughout the entire cycle, publications based on research results and requirements for them. In
practical classes, students will learn to analyze scientific and technical problems, will be ready to
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pose, research and analyze complex scientific and technical problems, will evaluate and select the
necessary information, and will gain the skills to apply for a scientific project. The final
assessment will be formed during the defense of the application for a scientific project.

FruibiMu-3eprrey
»ymbIchl/ Hayuno-

3epTTey TaKbIphIObI OOMBIHIIA 97€OH IOy, 3ePTTEy SAICTEPiH TaHAay. 3EPTTEIETIH MPOIECTED
MEH KYpPBUIFBUIAPIBIH MOAETBACPIH Kypy, coHnaii-ak MatLab sxone EWB 06arnapnamanapbsiaia
oJIapbl MaTEMATHUKAJIBIK MOJICNIBIICY. 3epTXaHAJbIK KaFaaiarel TOKIpHOEIiK 3epTTeyiep. O3
3epTTeysep HOTHKeIepi OOWBIHINA €CeNTi JalbIHIAY KOHE KOPFay

Jlumepamypuwiii 0030p no meme ucciedosanus. Bvibop memoodos ucciredosarnus. Cozoanue

Mooerell ucciedyemvlx npoyeccos u yCmpoucme, d makice ux Mamemamuieckoe Mooeauposanue OH/PO/LO
12 | uccnenoBarenbekas 123
pabora/Research 6 npoepammax MatLab u EWB. DxcnepumenmanvHule UCCie008aHUS 6]16160de?pr1)€ VCI0BUSIX. 6,7,8
Iloocomoeka u 3awuma omuema no pe3yrbmamam coOOCMEEHHbIX UCCIe008AHUL
work - . . - .
Literary review on the research topic. Choice of research methods. Creation of models of the
studied processes and devices, as well as their mathematical modeling in the programs MatLab
and EWB. Experimental studies in laboratory conditions. Preparation and defense of a report
based on the results of your own research
JluccepTanysuibIK 3epTTEYNl peciMIey: 3epTTeY TAaKbIPhIObI OOWBIHINA 9/eO MIONY; 3epPTTEY
ONICTEpiHIH CHIIATTaMachl, 3EPTTEJICTIH TPOILECTep MEH KYPBUIFBUIAPJBIH CHUIIATTaMachl,
MaTEMATHKAIBIK MOJICIBICY HOTHKEIICPIHIH CHIIATTaMachl; OKCICPUMEHTAIIBI 3epPTTEY
JIOKTOPJIBIK HOTIDKEJICPIHIH ~ cumarramacbl.  Jluccepranusuiblk  3epTTey  OOWBIHINA — MPE3CHTAIUS
JTUCCEePTAIUSHBI MaTepHAIAPBIH JalbIHAY )KOHE JUCCEPTAIUSHBI KOPFay
Kasy jkoHe Koray/ Ogopmrenue  ouccepmayuonHo20  UCCIe008AHUs:  TUMEPAMYPHbIL — 0030p NnO  meme
13 Hammcanue n UCcne008anusi, ONUCAHUE Memo008 UCCIe008aHUs, ONUCAHUE UCCIe0YeMblX NpOYecco8 U 12 OH/PO/LO
3aIuTa TOKTOPCKON | yempoticmg,  onucanue pe3yivmamos MamemMamuyeckoco MOoOelupo8anus; OnUcaHue 1,45,6,7

nuccepraruu/Writin
g and defending a
doctoral dissertation

pe3yibmamos  IKCNEPUMEHMANbHbIX — uccaedoganui.  Iloocomoska — npe3eHmayuoHHbIX
Mamepuanos no OUCCepmMayuoOHHOMY UCCIe008AHUIO U 3auuma ouccepmayuu

Making a dissertation research: a literary review on the research topic; description of research
methods, description of the studied processes and devices; description of the results of
mathematical modeling; description of the results of experimental studies. Preparation of
presentation materials for dissertation research and dissertation defense




Cafak TypJiepi 00HbIHIIIA Ay TUTOPHUSIJIBIK CAFaTTApAbI 06J1y
Pacnpenesienue ayIMTOPHBIX YaCOB 110 BUIAM 3aHATHI
Distribution of classroom hours by type of classes

IIonnin aTaysl/
HasBanue nucHMIIMHBI/
Name of discipline

Kz/
ECTS

Carar canbl / Konrnuecrso yacos / Number of hours

Hapicrep /
Jexknum /
Lectures

MpakTukanbix /
[pakTuyeckue /
Practical

3epTxaHaabIK /
JlaGopaTopHbIe
/ Laboratory

Crynusabik /
Crynmiinbie /
studio

Keke /
HNuauBuayaabHbie /
Individual

COX/
CPC/
IWS

Kadenpa /
Kadenpa /
Department

Moaysib «AKTyaJibHBIE TP00JIEMBbI
COBPEeMEHHBIX HAYK»

AKaneMUusITBIK ka3y/ AKaJIeMUUeCKOe
muceMo/Academic writing

30

15

105

Ji€)

JKorapsl TemIiepaTypaibl KOHIBIPFbLIAP
YKYMBICBIHBIH KaJIJIBIK PeCypChl MEH CEHIMILTITI
/HanexHOCTh U OCTATOYHBIN pecypc paboThI
BBICOKOTEMITEpaTypHbIX ycTaHoBoK/Reliability
and residual service life of high-temperature
installations

TexXHUKaNBIK TOYEKEIJAED JKOHE KbLITY
SHEPTeTUKAIBIK JKa0IBIKTHI Malianany
CEHIMIUTITIH apTThIpy /TeXHUYeCKre PUCKHU U
ITOBBIIIICHUC HaZ[é)KHOCTI/I OKCILTyaTalluu
TETIOIHEPTeTUIECKOr0 000pyI0BaHuUs /
Technical risks and increasing the reliability of
operation of thermal power equipment

30

15

105

J3€)

30

15

105

J3€)

Foutbimu 3eprreynep opicreme/MeToanka
Hay4HBIX HccnenoBanuii/ Research methodology

30

15

105

J3€)

Ilenarorukansik ~ Toxipube /Ilemarormyeckas
npakrtuka/Teaching practice

10

MOIlyJ'IB «3HepreTnKa U TENJIOTCXHUKA

JKbLUTy3HEPreTUKAIIBIK XKOHE
JKBUTYTCXHOJIOTUAJIBIK IIPOUECTEP MCH
KOHJIBIPFBLIAPAbl MOJIEIACY XKOHE OHTAMIaHIBIPY
/MonenupoBaHHUe U ONITUMH3ALIHS
TCIUVIOOHCPICTUYCCKUX U TCIINIOTCXHOJIOTHICCKUX
nporiieccoB u ycranosok/Modeling and
optimization of thermal power and thermal
engineering processes and installations

FrupiMu 3epTTeyIeperi CTaTUCTUKATIBIK OHJIEY
amicrepi/ MeToIpI CTaTHCTHYECKOM 00pabOTKY B

30

15

105

jiC]

30

15

105

jiC]




Hay4HBIX HccnenoBanusx/Methods of statistical
processing in scientific research

JKacaH/1pl MHTEIUIEKT KOHE PECYPCTAP/IbI
6ackapy/ ICKyCCTBEHHBIH HHTEIUIEKT U
ynpasienue pecypcamu/ Artificial intelligence
and resource management

30

15

105

jiC]

Kor apbl TEMIICPATYypaibl KOHABIPFBLIIAPD
OTTBIKTapPbIHAA OPTaHUKAJIBIK KaJIABIKTap a5l
xaryra naibiaaay/ [IoaroToBka opraHMIecKux
OTXOA0B K CXKHUI'aHUIO B TOIIKaX
BBICOKOTEMIIEpATYpHBIX ycTaHOBOK/Preparation
of organic waste for incineration in furnaces of
high-temperature installations

FrutbiMu sx00anb! 6ackapy /Ypasienue
Hay4uHbIM TipoekTom/ Scientific project
management

30

15

105

jiC]

30

15

105

Ji€)

3eprrey npaktukackl /Mccnenoparenbckas
npakTuka/Research practice

10

Frumeimu-3eprrey sxymbicel/ Haydro-
uccreaoBarenbckas padbora/Research work

123

JIOKTOPIIBIK, TUCCEPTAIMSIHBI %Ka3y jKoHe Koray/
Hanucanue u 3amura JOKTOPCKON
muccepraru/Writing and defending a doctoral
dissertation

12




