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«XKblnysHepreTuka» KageapacblHblH OrblpbICblHAA KapacTapblnbl Xartama/lTpotokon/Protocol Ne tf « JI3» OS 2075

PaccmMoTpeHa Ha 3acefaHuny Kadeapbl «Tenno3HepreTuka» Kaceapa meHrepyLuto”3aseaytowmii kageapoii/iieac! of department

. . ~/t A. E. KapmaHos / A. Karmanov
Considered at the meeting of the department «Heat power

engineering» (KOJibi/iroaniHChysignatiire)

daKkynbTeTTL, OKY-3AKTEMESK KeueaMmeH Kenlemal/ Xartama/lNpoTokon/Protocol Ne fO «&» 20.73
CornacoBaHo y4e6HO-MeTOANYECKNM COBETOM (haKynbTeTa/ dakynbTeTTw, O0K Teparackl/Tpeacepgatens YMC dakynbTeta/ Chairman of

i ; . the Faculty's EM
Agreed by the educational and methodological council of the faculty € Faculty's c

[tFAVI) A. Wuwmnd / A. Shimpf

(konk/nognucs/signature)

YHUBEPCUTErTLY, OKY-34KTEME/XK KeHeaMeH KenwngM Xanama/llpotokon/Protocol Ne \3)  «* 20]Jf

CornacoBaHo y4eb6ii0-meTOANYECKMM COBETOM YHUBepcuTeTa/ YHuliepcutettw, O3K Teparachi/IMpeacenatens YMC yHusepcuteta/

Chairman of the University EMC
Agreed by the educational and methodological council of the university y

(konbi/mognuck/signature)

AKageMuinnblKk KomnTeT/AKagemnyeeknii kKommtet/Academic committee

A.Teri/lN.®amnnua/N. Surname Naya3sbiMbl/0omKHOCTL/JOb title Konbl/Mognunob/Signattire
O.Tanunos/ O.Tanunos / O,TalipOv PhD, dakynbTeT fekaHbl/ PhD, gekaH thakynbteta/ PhD, Faculty Dean
A.KapmaHos / A.KapmaHos / PhD, kadepgpa Menrepyuiici / PhD, 3aBegykaguii kaegpoi / PhD, Head of Department
A.Karmanov
A. Hukudopos / A. Hukngopos / T.r.4., npoeccop /4.7.H., npoteccop/d.t.s., professor ‘ n
A. Nikiforov
M. Xymarynos 1M. XXymarynos / N.H. T'ymunes aTblHAarbl E¥Y Xblfly aHepreTMkacbl KaheapacbliHbIH
M. Zhumagulov KaybimaacTbipblinraH npodeccop, PhD., ActaHa / PhD, accou,. npodeccop Kageapbx

«TennosHepretuka», EHY um. J1.H. F'ymunea r. ActaHa / PhD, Associate Professor,
Department of Heat Power Engineering, L.N. Gumilyov Eurasian National University,
Astana

ox



O. Mysanapos / 1. My3anapos/
D. Muzaparov

A.Teri/.@amununa/N.Sumame
M. boikos / IN. Bbikos / P. Bykov

A. KaceHoB / A.KaceHos/
A. KasenoV
C. XaceHosa / C. XaceHoBa /
S. Khasenova
A. beprysuHos / A.bepry3nHOB/
A. Berguzinov
A.Mepranumosa / A.Meprannmosa /
A. Mergalimova

b. flocaes / b. [locaes / B. Dosaev

liLuiM 6epy 6aTgapnamacsl
Ky>Xatrap Henswje
O6pasoBaTesibHasd
paspaboTaHa Ha OCHOBaHWUK
cnepyrowmnx [LOKYMEHTOB /The
educational program Is developed on
the basis of the following documents

Kejieci
alipneHreH /
nporpamma

OT3-22/2 pokTopaHTbl /gokTopaHT AT3-22/2 / doctoral student DTE-22/2

OKCNEPTHbIA KOMUTET
Nayasbimbl / flomkHocTe / Job title

«Extension» y3glkcl3 6uiim 6epy opTanbIrbiHbIH AUPEKTOPbLI/ AUPeKTop LeHTpa

HenpepbiBHOro obpasosaHusa Extension/ Director of the "Extension™ Centre for

Continuing Education
AKKIEMIAANbIK KbI3MET AenapTaMmeHTw u, anpekTopsbl /Aupektop AAA/ Director of the
Department of Academic Activities
AkageMwuanblk Kongay 6ackapmacbiHblH 6aCcTbirbl/ HayanbHUK ynpasneHus 1
akagemuyeckol nogaep>xxku/ Head of the Academic Support Department
T.I.K., nIpogeccop /K.T.H., npoteecop/c.t.s., professor

Konbl/Tlognuce/Signatore
z i/

PhD, ")Xblny aHepreTukach!"KaeapacbiHbll KaybiMAacTbipbiaraH npogeccopsbl, Kasak
arpotexHukanblk yHusepcutet! KEAK C. CelihynnH, ActaHa / PhD, accou,
npoteccop Kadeapbl «TennosHepretnka», HAO Kasaxckuin arpoTexXHU4ecKuii

yHusepcutet um. C.Ceiipynnura, ActaHa / PhD, Associate Professor, Department of

Heat Power Engineering, Kazakh Agrotechnical University named after S.Seifullili,
Astana
OT3-12n pgoktopaHThl /gokTopaHT AT3-12n / doctoral student DTE-12p

1. KP TblwbIiM X3He xorapbl 6miM muHucTpalrw!y 2022 xbinrbl 20 wwpgegen Ne2 OyipbirbiIMeH GeKTATeH
XOrapbl X3He Xorapbl OKY OPHbIHAH Keilwn 6unm 6epyaw, Meme /leKeTnK >annbira MiHAeTTI CTaHAapTThl (kaua
pefakuymaga 04.03.25 Ne90) /FocynapCTBeHHbIN 06LLleo6s3aTenibHbI CTaHAAPT BbICLIEr0 M MNOCNEBY30BCKOr0
obpa3oBaHus, yTBEPXAEHHbIN npukazom MHuBO PK Ot 20 utons 2022 roga Ne2 (B pesakumu oT 04.03.25 Ne00)/
The state mandatory standard of higher and Postgraduate education* approved by the Order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (as amended on 03/04.25
No. 90)

2. KasaxctaH Pecny6nlkacbl >xorapbl 6blm  6epygu, ynTTblKk 6WKTblK weubepllaynoHansHas pamka
KBanugpukauunin Bbicwero obpasosaHus Pecnybnuku Kasaxctan/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan



Kaciou crangaprrapast Tannay / Ananus [Ipodeccuonanbubix cranaapros / Analysis of professional standards

binim Oepy OarapiamMachIHbIH KOJBI )KOHE aTaybl/ 8D07104 7Kbli1y 3HepreTuKachl
Kox 1 HanmeHnoBaHne 00pa3oBaTeIbHOMN MPOrpaMMbl/ 8D07104 Tens03HepreTuKa
Code and name of the educational program 8D07104 Heat power engineering
Binim Gepy 0argapiaMachIHbIH 0aFBITHI 00MBIHINA KJCiON cTaHAapTTAPABIH Ti3iMi / Ciincok npodeccHoHATbHBIX CTAHIAPTOB MO ¥BK/ChII Maiiganany
HaInpasBJieHHI0 00pa3oBaTesibHOI mporpammsl / List of professional standards in the area of the educational program AeHreiinepi / KasKeTTimiri /
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk YpoBHH Heo6xoaumocTts
HPK/OPK/ UCnoJb30Banust/
NFQ/BFQ levels Need for use
KaciOu cranpapt: :korapbl koHe (HeMece) KOFapbl OKY OpPHbIHAH KeiiiHri Oinim Oepy yiibiMaapbiHbIH oKbITYmIbLIaApbIHA (ITOK) 7-8 Wo/MalYes

(Kasakcran Pecmybnukacel FputbiM koHe skofFapsl OimiM MunucTpidiH 2023 sxbpuiebl 20 kapamamarsl No 591 OyiipeirbiMer Oekitinren) /
IIpodeccuoHaNbLHBIA CTAaHAAPT: I NeaaroroB (Nmpogeccopcko-npenogaBaTebCcKOro coCcTaBa) OpraHu3alnuii Bbicmiero u (Mjm)
MOCJIEBY30BCKOT0 odpa3oBanusi (YTBepKaeH nprka3zoM MuHHCTpa Hayku | Beiciiero oopazosanus Pecriyonuku Kazaxcran ot 20 Hosi0ps 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)

NHHOBAaIMANBIK K00aHBI KOMMepUHSIAHABIPY («ATameken» Kazakcran PecmyOmukacer ¥urTeik Kocimkepnep mamaracsl backapma 6-8 XKox/Het/No
TeparachlHBIH OpblHOacapeiHblH 2019.12.24 No 259 Oyiipeireina No 3 koceimmna)/ KoMmepumaau3zanusi MHHOBAIIMOHHOTO TPOEKTa
(Mpunoxkerne Ne 3 k mpukasy 3amectutens [Ipencenarens Ilpasnenus HamnonansHOM manaTel npeanpuauMareneil Pecnyomukn Kaszaxcran
«Atamekeny» ot 24.12.2019r. Ne 259) / Commercialization of an innovative project (Appendix No. 3 to the order of the Deputy Chairman of
the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

HNuHoBanMsAIBIK HaesJiapabl d3ipJey :koHe TpaHchopmanusiay («Atamexen» Kaszakcran Pecmybnmkacer ¥nTTeik Kocimkepnep mamarace 6-8 XKox/Het/No
Backapma TeparachIHbIH opbiHOacapbIHbIH 2019.12.24 Ne 259 Oyiiprirbiaa Ne 9 kockiMira)/ PazpadoTka n TpancopManuss HHHOBAIIMOHHBIX
uneii (Ilpunoxenne Ne 9 x mpukady 3amectutens [Ipencemarens IlpaBnenuss HamuoHanpbHOW manaThl NpeanpuHUMarened PecrmyOmmku
Kasaxcran «Artamexen» ot 24.12.2019r. Ne 259) / Development and transformation of innovative ideas (Appendix No. 9 to the order of the
Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” dated December 24, 2019
No. 259)

NHHOBaUMAIBIK OHIM/KbI3MET KOpceTyre TEXHMKAJIBIK TancbipMma 33ipaey («Atameken» Kazakcran PecnyOmukacer ¥irTeik Kocimkeprnep 7-8 XKox/Het/No
nanaracsl backapma TeparacsiHbIH opbiHOacapbiHbIH 2019.12.24 Ne 259 Gyiipeirbina Ne 10 koceivina)/ Pa3zpadoTka TeXHHYECKOT0 3a/JaHNA Ha
co3JaHne MHHOBanMoHHoI nmpoaykuun/yeayr (Ilpunoxenne Ne 10 k mpuka3y 3amecturens [Ipencenarens [Ipasnenus HanmonansHOM manatsl
npennpuHuMarenei Peciyonuku Kasaxcran «Arameken» ot 24.12.2019r. Ne 259) / Development of technical specifications for the creation
of innovative products/services (Appendix No. 10 to the order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs
of the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

KazakcTaHHBIH kaHA MAMaHABIKTAPbl MeH KY3bIpeTTePiHiH aTjacbIHAAFbl MaMaHABIKTAp / IIpodeccun B AT/1ace HOBBIX podeccuii u
komuerenuuii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan

JlocTypni sHepreTHUKaNBIK >KaOJBIKTBl JKaHFBIPTY HH)KeHepi / VHxkeHep Mo MoJepHM3AlMU O0OpYHOBAaHUS TPaAWIMOHHOW JHEPreTHKH / XKox/Het/No
Traditional energy equipment modernization engineer

Perenepanus jxoHe Kaiita oHIey HHkeHepi / mkerep mo pereHeparyu U yrunu3anmn / Regeneration and recycling engineer ’Kox/Het/No
DHepreTUKaIbIK MeHemkep / DHepromenemkep / Energy manager JKox/Het/No
OHepreTHKabIK HBICAHAAPAB MYJIbTH(U3UKAIBIK Moenbaeyre Herizaenren AXOK a3ipneymni umkenep / Mmkenep mo paspadorke CAIIP Ha XKox/Het/No

6aze MynpTH(U3NUECKOTO MonenupoBaHus o0bekToB sHepretukd / CAD development engineer based on multiphysics modeling of energy
facilities



https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

DJIEKTp MKoHE JKBUTY SHEPTHSCHIH CaKTay KYPBUIFBUIAPBIH 93ipJieyIili xoHe jxo0anayisl / Pa3padoTunK-IpOEKTUPOBIIMK HAKOTUTENEH 31eKTPpO-1
remtosnepruu / Developer and designer of electrical and thermal energy storage devices

Kox/Het/No

l'[an.noz]ap OﬁﬂBlCBIHLIH JKaHa KacinTep MEH KY3bIPETTEP aT/IaCbIHAAFbl MAMAHABIKTAp / HpO(l)eCCPll/l B ATj1ace HOBBIX npmbeccm‘i Hu
xommnerenuuii [laBaogapcekoii odnactu / Professions in the Atlas of new professions and competencies of the Pavlodar region

Cenimuainik Meemxkepi / Menemkep mo HagexxHoctu / Reliability Manager

Kox/Het/No

Bijim 0epy 6arnapiamaceiHbinnacnoptsl/Ilacnopr o6pa3oBartesbHoil mporpammel/Passport of the educational program

Tipkey nemipi/Peructpaunonnsiii Homep/Registration number

8D07100074

binim Gepy canachIHbIH KOJBI )KOHE aTaybl/
Kon n naumenoBanue o61actu 06pa3oBaHus/
Code and name of education field

8D07 Nnxenepiik, OHLY KHE KYPBUIBIC callaapbl
8D07 NmxenepHble, 00padaThIBAIONINE U CTPOUTEIBHBIC OTPACIN
8D07 Engineering, manufacturing and construction industries

JlaiibiHgay OaFbITBIHBIH KOJIBI XKOHE aTaybl/
Ko 1 HanMeHoBaHMe HaNpaBiIeHUS TOATOTOBKH/
Code and name of training direction

8D071 MnxeHepus xoHe UHKEHEPIIK ic
8D071 UnxeHepus U HHKEHEPHOE JIEIIO
8D071 Engineering and engineering affairs

binim 6epy Garnapnamanapsl TOOBIHBIH KOJIbI )KOHE aTaybl/
KOI[ U HAMMCHOBAHUC T'PYIIIIbI 06p8.30BaTeJ'IBHLIX nporpaMM/
Code and name of educational programs group

D098 XKeurysHepreTnka
D098 TemnnosnepreTka
D098 Thearmal power generation

binim 6epy OaraapiaMachiHbIH KOJIbI )KOHE aTaybl/
Kon n HauMeHoBaHue 00pa3oBaTeIbHOM MPOrpaMMbl/
Code and name of the educational program

8D07104 Xsury?HEpreTnKa
8D07104 TennosHepreTuka
8D07104 Heat power engineering

binim 6epy OarnapnamackiHbiH MakcaThl/ Llenb oOpa3zoBarenbHON
nporpammbl/ Purpose of the educational program

KpimysHEpreTHKaNbIK MPOLUECTep MEH KOHIBIPFBUIAPIBIH SHEPrHs TUIMIUIITH
3epTTEYIIH TEOPHUSCHI MEH TOXKIPHUOECIH TEpEeH MEHIepreH, COHJal-aK YKOFaphbl
JKOHE €HOCK HapBbIFBIHBIH CYPAaHBICBIHA COMKEC >KOFapbhl OKY OpHBIHAH KEHiHTi
Oimim OepyniH OiumiM Oepy OarmapiamMaiapblH iCKE achIpyFa KaOUIETTI >KOFapbl
OUTIKTI ~ FBUTBIMU-TIEArOTUKANBIK ~ Kajapiapabl gaiieiHnay /  IloxroroBka
BBICOKOKBIM()UITUPOBAHHBIX  HAYYHO-TIEJJATOTUYECKUX  KaJpOB  TIYOOKO
3HAIOUINX TEOPHUIO U MPAKTHKY MCCIET0BaHHS dHEPreTHIecKoi 3(h(heKTuBHOCTH
TETUIOOHEPTrEeTHUECKUX TPOIIECCOB M  YCTAHOBOK, a TakKKe CIIOCOOHBIX
peanu30BBIBaTh 00Pa30BaTENbHBIE TPOTPAMMBI BBICHIETO M TOCIEBY30BCKOT'O
oOpa3oBaHUsi B COOTBETCTBHHM 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 6epy GarmapiaMachiHbIH TYP1/
Buj o6pazoBaresnbHOil mporpamMmsl/

KonpaHpicTarsl
JenictByromas




Type of educational program Acting
¥BIII 6oiisinma nexreit/Yposens no HPK/Level according to the NQF 8
CBIII 6otibiamia nenreit/Yposens mo OPK/Level according to the SQF 8
binim Oepy OarnapiamMachIHbIH €peKIIeTiKTepi/ XKox
OTnuuuTensHble 0COOEHHOCTH 00Pa30BaTEIHLHOM MPOTPAMMBbI/ Her
Distinctive features of educational program No

OxkpiTy Tini/SI31k 00y4enus/Language of education

Ka3ak, opbIc/Ka3axcKui, pycckuii/
kazakh, russian

Kpenurrep kenemi/O6wem kpeauros/Volume of the credits 180
bepinerin mopexe/Ilpucyxnaemas crenens/Awarded degree ¢dunocodus noxropsl (PhD)/nokrop dpunocoduu (PhD) /Doctor of Philosophy
(PhD)

Oky mep3imi/Cpok o6yuenus/Period of study

3 xb11/3 Toga/3 years

Zlaﬂpnay OarnIThIHA dpHaJIFaH JIMOCH3USAHBIH JKOHC OfdaH KOChIMIITAHBIH
HeMipi/

HOMep JIMOCH3WHW Ha HAITPAaBJICHUC ITOATOTOBKHU U ITPHUIIOKCHHUA K Hell/
Number of the license for training direction and its annex

KZ43LAA00018924(019)

AKKpeAUTTEey areHTTITiHIH aTaybl )OHE aKKPEAUTTEYAIH KOJIJaHbLTY
Mep3iMi/ HaumenoBaHue AKKPCAUTAINTMOHHOI'O areHCTBa U CPOK ﬂeﬁCTBHH
aKKpeTuTaIn/

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

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




Tyaexrin OinikTijik cunarramacsl / KaandpukannonHas xapakrepuctuka BbinyckHuka / Qualification characteristics of a graduate

bepinerin nopexe/
[Ipucyxnaemas creneHs/
Degree awarded

«8D07104 Keury osHepretukachl» OimiM Oepy Oarnmapiamachl OOHBIHINA — (GUIOCODUS  JOKTOPBI
(PhD)/moxtop ¢unocopun (PhD) mo obpazosarensHO# mporpamme «8D07104 Terutosnepreruka» /Doctor
of Philosophy (PhD) in the educational program «8D07104 Thermal power engineering»

Kacibu kp13meT cananapsl/
Cdepsl mpodeccnoHaIbHON A TETLHOCTH/
Areas of professional activity

OHEPKACINTIH SPTYPJIi canaaapblHia KbUTy SHEPTHACHIH OHIIPY, Oepy, TapaTy >KoHEe TYTHIHY YIIiH KaFaail
)Kacayra OaFbpITTalIFaH a/1aM KbI3METIHIH TeXHOJIOTHSIAPhl, KypaJlaaphl, TOCUIAEPI MEH dJIICTEPiHIH
KUBIHTBIFBIH KAMTHTBIH O11iM Oepy, FBUIBIM JKOHE TEXHHKa caniachkl/ 001acTh 00pa30BaHusl, HAYKU U TEXHU-
K1, KOTOpasi BKIIFOUAET COBOKYITHOCTh TEXHOJIOTUH, CPEJICTB, CITIOCOOOB M METO/IOB YEIIOBEUECKOU
ACATCIIBHOCTH, HAIMIPABJIICHHBIX HA CO3JJaHUC YCJIOBI/Iﬁ IJid TIPOU3BOACTBA, IE€pCaavu, paClpCaACICHNUA U
notpebIeHns TEIJIOBOM YHEPIUK B pa3IuuHbIX oTpacisax npomeinuienHoctr/ 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 00bexTinepi/
OO0bexThl MpodeCCUOHATHEHON AesITeIbHOCTH/
Obijects of professional activity

JKBUTY DHEPreTHUKAChl CaachIHA Kaapiap Aaspiaysl )KOHE KalTa Jaspiay/bl )KOFapsl OKY OpPbIHIAAPHI, KE3
KeJITeH  YIrigeri  FhUIBIMH-3€PTTEY  YHBIMIAphl, OHEPKICINTIK  KOCIMOPBIHAAP/IPOMBIIIICHHbIC
NpeanpusaATUs, HaAY4YHO-HUCCICAOBATCIBCKHUEC OpraHUu3alun JIF000T0 TUIIAa, BBICIIHUC y‘~IC6HI)I€ 3aBCACHUS,
OCYLIECTBIISIIONIAE TOATOTOBKY M MEPENOATOTOBKY KaapoB B oOnacté TeruiodHepretuku/industrial
enterprises, research organizations of any type, higher educational institutions providing training and
retraining of personnel in the field of thermal power engineerin

Kocibu kp13met MoHaepi/
[IpenmeTs! mpodeccuoHanbHON NeaTeIbHOCTH/
Subjects of professional activity

KOFapbl OKY OpPBIHAAPHI, KBULY AJIEKTP CTAHLMUSIAPBI, KbUTY >Kelijgepi MeH XKyiHenepi, eHEepKoCINTiH
OpTYpJIl canaJapblHBIH KOCIMOPBIHAAPBIH KbUTYMEH >Ka0JAbIKTay; JKbUIy TEXHOJOTHSJIBIK MpOILeCTep MEH
KOHILLIpFBIJIap/BLICH_II/IC y‘-IC6HBIe 3aBCJACHUA, TCIUIOBBIC JJICKTPUUCCKUC CTaHIIMHU, TEIUIOBBIE CETU U
CUCTEMBI, TeIJIOCHAOKEeHNE MPEANPUATHI pa3InYHbIX oTpaciei [IPOMBIIIJIEHHOCTH,;
TEIUIOTEXHOJIOTHYeckre mpouecchl U ycranoBku/ higher educational institutions, thermal power plants;
thermal networks and systems; heat supply to enterprises of various industries; heat engineering processes
and installations

Koaciou kpi3meT Typiiepi/Bubt
npogeccuoHanbHoOl nesirensHocTH/ Types of
professional activity

OHIIPICTIK-TEXHOJOTHSIIBIK, YHBIMIACTBIPY-0ackapy, ecemnrey-xobanay, OuriM Oepy/mpon3BOICTBEHHO-
TEXHOJIOTHYECKas, OpraHU3alMOHHO-YIIPaBIeHYeCKast, pacUeTHO-IPOEKTHAas1, oOpa3oBaTenbHas/ production
and technological, organizational and managerial, settlement and design, educational

Oky HoTzKeJiepi/Pe3yabTarnl 00yuenns/Learning outcomes

CryneHTke OarbITTalFaH OKBITY JKOHE Oaraiay MPUHIUITEPIH €CKepe OTBIPHIN, MarucTrparypa MEH JOKTOpaHTypajga OKy cabaKTapbIH
¥ﬁBIM,HaCTBIpa JKOHE OTKI3E ajJajbl, 6iJ’IiM, FBUIBIM KOHC MHHOBAIIUA HHTCTPALUSACBIH €CCKECPE OTLIPLIIL, OKBITBUIATBIH ITOHACP OOMBIHIIIA OKYy-
o/licTEMEITiK MaTepHaIapabl OKY IPOIIECiHIe d3ipiey koHe Koiaaany / CrnocodGeH opraHu3oBbIBaTh M MPOBOJIUTH YUeOHbIE 3aHITHS B
MarucTparype M J0KTOPAHTYpe ¢ Y4eTOM NPUHIIMIIOB CTYACHTOLEHTPHPOBAHHOIO O0y4YeHHsI M OLEHMBAHUS, pa3padaTrbiBasi U
NMpUMEHAA B y‘leﬁHOM nmpouecce yqe6H0-MeTounqecxne MaTepualjbl IO NMpenogaBaceMbiM NJUCHUIVIMHAM € YYE€TOM HHTErpaluu
oOpa3oBanusi, Hayku u uHHoBaumii / Able to organize and conduct training sessions in master's and doctoral programs, taking into

OH/PO/LO 1




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

DHEepreTHKANBIK THIM/I KBUTYTEXHOJIOTHUSIIBIK KOHE JKBUTyIHEPreTUKAJIBIK JKYHelepi Kypy CallachIHIAFbl QJIEMIIK JKOHE Ka3aKCTaHIBIK
FBUIBIMHBIH JKeTicTikTepiH Tycinemi/ IToHMMaeT JOCTHKEHHsI MHPOBOW M KAa3aXCTAHCKOW HAyKH B 00JaCTH NOCTPOEHHS
IHepreTH4Yeck 3QP(PeKTUBHBIX TEMJIOTEXHOJOTHYECKNX H TeriodHepreTudecknx 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

JKorapbl jxoHE KOFapbl OKY OpHBIHAH KeHiHT1 OiuniM Oepy yHBIMAApBIHBIH cascaThl MEH pacimjepiHe coiikec OiiM Oepy opTachkl MeH
YHBIMIBIK MOJCHHETTI KOJJayra >XoHe AaMbITyra KaoOimerri / CmocoGeH Moaiep:KMBaTh W Pa3sBHBATh 00Pa30BATEILHYIO Cpeay H
OpPraHM3alHOHHYI0 KYJLTYPY B COOTBETCTBHHM € NOJIMTHKAMH M INpoLeAypaMH OpPraHM3alUsMH BbBICIIEr0 H I0CJIE€BY30BCKOIO
odopasosanus / 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

CTyaeHTTEpMEH, OpINTECTEPMEH JKOHE KBI3METKEPJICPMEH OHTAMIBI KapbIM-KaThIHAC OpHATYFa, JKOFAphl JKOHE JKOFaphl OKY OPHBIHAH
Kelinri OimiM Oepy YHBIMIAPBIHBIH OPINTECTEPIMEH JKOHE KbI3SMETKEpJIEpIMEH KOMaHaaa >KYMBIC icTeyre KaoOinerti / YMeeT CTPOMTH
ONTHMAJ/IbHbIE KOMMYHHMKAIIMA C OOYYaIOIIUMHCS, KOJUIEraMH W COTPYAHHKAMH, padoTaTh B KOMaHAe ¢ KoOJUleraMH W
COTPYAHHKAMH OPraHM3alMi BBICHIEr0 W MocJeBy30Bckoro oopasosanus / 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

KeumysHepreTrika — calachblHAAFbl  FHUIBIMA-WHHOBALIMSUIBIK —~ KBI3METTI, OHBIH  IIIIHAE OHBIH  d3ipieMeniepiHiH  Oip  Oemirix
KOMMEPLUSIIAHIBIPYIBI XKY3€re achlpy Ke3iHJe d3ipJICHETiH IIelimMaepre cayaTThl SKOHOMUKANBIK Oara Oepeni / IIpoBoauT rpaMoTHYI0
IKOHOMHMYECKYIO OLEHKY pa3padaTbiBaeMbIX pellleHUil MpPH peajiM3alud HAYYHOW W WHHOBALMOHHOM JesiTeJIbHOCTEH B 00JacTH
TEMJIOIHEPreTHKH, BKJIIOYasi KOMMEPIHAIM3alMI0 YacTH cBomx pa3padorok/ 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

H(BIJ'IyTeXHOJ'IOFI/ISIJIBIK JKOHC KbLITYSHCPICTUKAJIBIK )Ka6,[[BIKTBIH JKbLTY )KaFI[aﬁBIH 3CPTTCY CajlaCbIHa TQ)KipI/IGCJ'IiK 3epTTeyﬂep;[i KY3€TC
acmpaz[H/OcymecTBnﬂeT IKCIMICPUMECHTAJBbHBIC UCCJICAOBAHUA B 00J1acTH HU3YYCHUHA TECNJI0BOIo COCTOAHUSA TCIJIOTCXHOJIOI'HIECKOIo
U TeIUIo3HepreTuueckoro obopynosanusi/Carries out experimental research in the field of studying the thermal state of heat technology
and heat power equipment

OH/PO/ LO 6

YATTBIK JKOHE XaJbIKapaJIblK MOJIMETTep 0a3achIMEH >KYMBIC ICTEy apKbUIBl FBUIBIMH OHIMJUIIKTI KOHE JKapusjay OeJICeHIUTIriH
apTTeipyFa KabOurerTi./ CnocofeH MNOBBINATHL HAYYHYI) PpPe3yJbTATHBHOCTh M NYOJIMKANMOHHYI AKTHBHOCTb, padorasi ¢
HAIHOHAJILHBIMH M MeKIyHapoaubiMu 0a3zamu aanubix / Capable of increasing scientific productivity and publication activity by
working with national and international databases

OH/PO/ LO 7

FouibiMu-3eprrey koHE TOXKIPUOENIK-KOHCTPYKTOPJIBIK IKYMBICTapJpl Oackapy »KoHe/HeMece KaThbICy, COHBIH IIIIHJAE I9HApaJbIK,
XaJbIKapalIbIK (3€pTTey HOTHXKENEepiH KeHiHHeH KoMmMeplusiaaHasipyMeH) / CnocofeH PyKOBOAUTH W/MJIM NPUHHUMATH Y4YacTHe B
BBINOJTHEHHH HAYYHO-HCCJIEA0BATEIBCKMX M  ONBITHO-KOHCTPYKTOPCKHX PpadoT, B TOM 4YHCJIe MEKIMCUUILIMHAPHBIE,
MeKIyHapoaHbIe (C moc/aeayiomleii KoMMepuuaau3amnuei pesyabraroB ucciaenoanusi) / 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




Binim 6epy 6armapiamaceinbiH Ma3MyHbl/Conep:kanne odpa3oBarteibHoii mporpammsel/Content of the educational program

bakpinay HbIcaHBI/

Monynb araysl/ KZ/ Cemectp/ [on koaBl/ [MonHiH aTaysl/ Luko xoHe KOMIOHEHT/ dopma KoHTpONS/ Oxky HoTHXEC]/
Ne | HazBanme momyisi/ ECTS Cewmectp/ | Kon auctimmmuasl/ Haspanne aucuumumHel/ Hukn u KoMITOHEHT/ Form of control PesynbraTr 00y4uenns/
Module name Semester | Discipline code Name of discipline Cycle and Component Educational outcome
AKaneMUSIIBIK BIT/ 2 KOOK
5 1 AZhé?gZ/AW Ka3y/AkaieMU4ecKoe BJI/BK Em1/9K3/Exam OH/PO/LO 1,7, 8
nuceMo/Academic writing BD/UC
JKorapsl TeMIiepaTypast
KOHABIPTBIIIAP JKYMBICBIHBIH,
KaJIZIBIK PECYpChl MEH CEHIMILTITI
ZhTKZhKRS/ /HaneXHOCTh ¥ OCTaTOYHBIN [IIT/TK
NORRVTU/ pecypc paboThI I[TJ/KB Emt1/Ok3/Exam OH/PO/LO 2, 5, 6
RRSLHTI 5303 | BeICOKOTEMITEpATYPHBIX MD/SC
ycraHoBok/Reliability and
Jamarayn residual serv_ice life (_)f high-
FOUTBIMAAD B temperature installations
03CKTi 5 1 TexXHUKATIBIK TOyEeKeIIep XKIHE
Mocenenepi/ AKTya JKBLILY SHEPTETUKAIIBIK .)Ka6I[I)IKTI)I
1 Hble MpOBIEME! naianany CeHIMILTITIH apTThIPY
COBPEMEHHBIX /TeXHUYECKUE PUCKH U
nayi/Actual TTZhEZhPSA/ | noBbiieHre HATEKHOCTH II/TK
oroblems of modern TRPNETO/ 9KCIUTyaTaluu III/KB EM1/OK3/Exam OH/PO/LO 2,5, 6
sciences TRIROTPE 5303 TEII0OHEPTeTHUECKOr0 _ MD/SC
obopynosanus / Technical risks
and increasing the reliability of
operation of thermal power
equipment
FruibimMu 3epTTeynep
5 1 GZA/MNI/RM omicreme/MeToIMKa HAyYHBIX Blggjgl({) K Ewmt/Sxs/Exam OH/PO/LO 2. 6.8
5201 uccienoBanuii/ Research T
BD/UC
methodology
[Tenarorukansik Toxipuoe
10 1,234 /Mlenaroruyeckas BIT1/BJ1/BD AC/3/DP OH/PO/LO 1, 3,4
npaktuka/Teaching practice
DHepreTHka xKoHe JKbumysHEpreTHKAIBIK JKOHE
KBUTyTEXHUKA/JHEP ZhZhPKMO/ KBUTYTEXHOJIOTHSITBIK, TIPOIIeCTEP TU/TK
MOTPTEPI 5301 MD/SC

Energy and heat
engineering

/MOZ{CJ’II/IpOBaHI/Ie 1 OIITUMU3allsL
TCIIOOHCPICTUYCCKUX U




TCINIOTEXHOJIOTHYCCKUX
IpoueccoB u
ycranoBok/Modeling and
optimization of thermal power
and thermal engineering processes
and installations

Foueivu 3eprreynepaeri
CTAaTHCTHUKAJIBIK OHJIEY oicTepi/

GZSOA/ M - 0B0ab MIT/TK
MSONI/ CTOABI CTATHCTHHCCKOH OBPabOTEH I1JI/KB Emt/Okx3/Exam | OH/PO/LO 2,5, 6
B Hay4HbIX uccienoBanusax/Methods
MSPSR 5301 of statistical processing in scientific MD/SC
research
JXKacaupl HHTEIUTEKT JKOHE
ZhIRB 5301/ | Pecyperapii Gackapy/ II/TK
5 1 IIUR5301/ VICKYCCTBCHHBIH HHTCILICKT 1 TJI/KB Emt/Dk3/Exam OH/PO/LO 2, 8
ympasnenue pecypcamu/ Artificial
AIRMS5301 intelligence and resource MD/SC
management
Xoraps! Temmeparypasi
KOHJIBIPFbLIAP OTTHIKTApbIH/IA
OPTaHUKAJIBIK KAIIBIKTAP/IBI JKAFyFa
ZhTKOOKZNhD/P | naiteianay/ IToarotoska II/TK
OOSTVTU/ OPraHHYECKHX OTXOJIOB K CKUTAHUIO I1I/KB Em1/Ok3/Exam OH/PO/LO 5, 6
POWIFHTI 5302 | B TOIKax BEICOKOTEMIIEPATYPHBIX MD/SC
5 1 ycranoBok/Preparation of organic
waste for incineration in furnaces of
high-temperature installations
GZhB/ Foubivu xobansr 6ackapy III/TK
UNP/ /YnpaBieHue HayqHbIM IIPOCKTOM/ I[1J1/KB Emt/Ok3/Exam | OH/PO/LO 3,4,7,8
SPM 5302 Scientific project management MD/SC
3eprTey IPaKTHKACKI MIT/KOOK
10 2,4 /Wccnenosatenbekas I1JI/BK JC/]13/DP OH/PO/LO 6,7,8
npakruka/Research practice MD/UC
Frmpivu-3eprrey sxymbicel/ HaydHo-
123 1-6 uccnenoBarensckas padota/Research AC/A3/DP OlH/P60 ;Lé)
work 9,6,7,
JloKTOpNBIK AUccepTalUsHbI Kazy
12 6 koHe Koray/ Hanucanue u 3anmra Kopray/3armuTa/ OH/PO/LO
nokTopckoit muccepramun/Writing Defending 1,5,6,7,8

and defending a doctoral dissertation




ITonnep Typajbl MajimMertep/CBenenus o qucuummuax/Disciplines Information

IIonnin ataybl/
HaumenoBanue
JUCIHHUILINHBI/
Discipline name

IIonHiH KbICKAIIIA CHIIATTAMACHI/
KpaTkoe onucanue qucuuninHbl/
Short description of the discipline

Kpeautrtep
caHbl/
KoanuecTBo
KpeauToB/
Number of
credits

Oky
HOTHIKeCH/
PesyabTar
o0y4enus/

Educational
outcome

Bazaawik monaep uukii /Iukia 6a3oseix gucuunmai/Cycle of basic disciplines
KOO xomnonenTi /By3oBcknii komnonent/ University component

AKaneMUsIIIBIK
*a3y/AxageMruaecKo
e nuceMo/Academic
writing

[ToHHIH MakcaThl — aHAJIWTUKAJBIK MOTIHIIK OpPEKETKE OaillaHbICTBl KICIOM KY3BIPETTLIIITH
JAMBITY JKOHE KOMMYHHUKATHBTI KY3bIPETTIIITH KeHeiTy. [IoHre MbIHamap Kipemi: 371eKTPOHIbI
MoJIiMeTTep 0a3zackl, SJIEKTPOHABI KaTajaorrap, aHHOTaIusIap MeH pedeparrap, akaJaeMHUsIIbIK
*a30anmapaarel mapadpaszajap MEH JIoiiekcesnep, ciaTeMenep, Iularuar, OasHIamanap,
MakKajgajap MEH TE3UCTEp, aKaJAeMUSIBIK MOTIHIAEpAErl THUINTIK Kateynep. ToxipuoOemk
cabakrapja JOKTOPAHTTap Makaja jkKa3yFa KaKeTTI ChIHM TYPFbIJIAH Oiulay JaFJbUIapblHa He
Oomajgpl JkoHEe Ka30balmla KOMMYHMKALMSHBIH 3aMaHayM XajblKapallblK CTaHAapTTapbl
TYPFBICBIHAH FBUIBIMHM MOTIHIEP1 *a3y/sl yiipeHeai. KopbITbiHabI 6aFa FRUIBIMH MaKaia a3y
HOTWXXeCl OOMBIHINA KOHBLIAIBI.

Llenvio  Oucyunnumer  s6nsemcs  opmuposanue NpoheccUoHaIbHOU KOMNeMeHYyuu U
pacuiuperue KOMMYHUKAMUBHOU KOMNEMeHYUul, CEA3AHHOU C AHATUMUYECKOU MeKCmOoBol
dessmenvHocmyio. Jlucyuniuna cooepaicum:. 91eKmMpoHHble 0a3bl  OAHHBIX, INEeKMPOHHbIE
Kamanoeu, auHomayus u pegepam, nepegppazupoeanue u YUMUPOBAHUE 6 AKAOEMUUECKOM
nucbMe, CCbLIKU, NAa2uam, O0KIA0bl, CMAamovl U Me3uUcsl, MUNUYHbIE OUUOKU 8 AKAOeMUYECKUX
mekcmax. Ha npakmuueckux 3aHAmMusAX OOKMOPAHMbL NOAYYAM HABLIKU KPUMUYECKO20
MblULIEHUs], He00X00UMO20 Ol HANUCAHUS cmamell, HAy4amcsi NUCAmv HAyyHble MeKCmbl C
MOYKU 3PEHUS COBPEMEHHBIX MEHCOYHAPOOHBIX HOPM NUCbMEHHOU KOMMYHukayuu. Mmozcosas
oyenka 6yoem cchopmuposana no umo2am HanUCAHUsL HaAyyHulX cmamell.

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

FruibimMu 3epTTeynep
omicreme/Meronuka
Hay4YHBIX

[ToHHIH MaKcaThl — JOKTOPAHTTapJa XbUTy SHEPreTHUKAchl OOMBIHINA FBHUIBIMHU 3€pTTEyJepai
YHUBIMIACTBIPY JKOHE XKYPri3y cajachbIHIAFbl 9iCTeMeNiK OiniM, OLTIK JKoHE JaFrapuiap KyHeciH
naMbity. [loH OKTOpaHTTapAbl FHUIBIMH-3€PTTEY KBI3METIH JKYPri3yre OarbITTai/ibl, OHBI

OH/PO/LO 2,
6,8




HUCCIIEeI0BaHUN/
Research
methodology

Ky3ere acbIpyblH Ka3ipri 9JIICTepiH, KypalJapbl MEH KypaJlJapblH TaHAAyFa, FbUIBIMU-3EPTTEY
’KYMBICBIHBIH 9J[ICTEMECIH MEHTrepy/ie, aFbIMIarbl FRUIBIMU aKIapaTThl 3epelieye, COHan-aK
FBUIBIMU KYMBICTApABIH HOTIKEJIEPIH JalblHAAaYAa THICTI KY3BIPETTUTIKTEP/Il MEHIepyTre bIKIal
eTelll. 3aMaH Taya0dbIHA caii KYMBIC Kacay. [IoHTe KaTtaThIHAAP: FHUTBIM, OHBIH aCIEKTiIepl MeH
GyHKIMSUIIAphl, FRUIBIMH 3€PTTEYAIH 9JiCHaMachl MEH OMICTepi, FBUIBIMU 3epTTey oJicTepi,
FBUIBIMH ~ 3€pTTEYNIEpIi YHUBIMAACTBIPY, FBUIBIMH OKCIIEPUMEHT, 3€pPTTEY HOTIDKEIEpiH
YHBIMIACTBIPY KOHE OHJIEY, 3ePTTey HOTHXKEIEPIHIH THIMIUIIIT MEH canachklH Oaranay 9icTepi.
[MpakTukanblk cabakTapia JAOKTOPAHTTAp FBUIBIMH IMPOOJIEMaHbI, THIIOTE3aHbl aliFa KOOI,
FBUIBIMU 3€pTTEYNiH OOBEKTiCI MEH TMOHIH aHBIKTaybl, ©3CKTUITH AQNENACY/l, 3€PTTEYIiH
MaKcaThl MEH MIHIETTEPiH KOIOIbI, MPAKTUKAJIBIK MAaHBI3IBUIBIFBI MEH FBUIBIMH JKaHAJBIFBIH
aHBIKTay/bl; JOKTOPJIBIK JUCCepTalMs TaKbIpbIObl OOWBIHIIA FBUIBIMH 3€pTTEY >KYPri3yaAiH
omicTepl MEH OJICTEpiH TaHIAWIBI, IKCIIEPUMEHTTIK 3EpPTTEYJIEPAIH HOTHXKEICPIH OHICUTIH
6omanel. KopbIThiHIBI OaFa jxaz0alna eMTHXaH jKoHE MOPTQOINO KOpFay HOTHKENepl OONbIHIIA
aHBIKTAJIAJIbI.

Lenvro oucyuniunvl aeusiemcs Gopmuposanue y OOKMOPAHMOE CUCHEMbl MEeMOO0I0SULEeCKUX
3HAHUL, YMEHUll U HABLIKOS 68 00IACMU OP2aAHU3AYUU U NPOBEOEHUS HAYYHBIX UCCIe008AHULL 8
meniodnepeemure. J[ucyuniuna opueHmupyem OOKMOPAHMO8 HA — 6e0eHUue HAYYHO-
UCCNe008aMENbCKO20 8UOA 0esAMeNbHOCMU, CHOCoOCmEyem 6b100py aKMyalbHbIX Memooos,
cpedcme U UHCMPYMEHMO8 ee OCYWeCmeienus, NpuoOpemeHuio  CoOOmeEemcmeayouux
KOMnemenyutl 8 O081d0eHUl MemoOUKol HAYYHO-UCCIe008AMENbCKOU pabOmbl, U3VUEHUIO
AKMYanvbHOU HAYYHOU UHGOpMayuu, a maxdce OQOPMIACHUIO UMO0208 HAYYHOU pabomvl 6
COOMBEMCMBUL C COBPEMEHHbIMU MPebo8AHUAMU. [JUCYUNIUHA COOePHCUM . HAYKA, ee ACNeKmbl
U  Qyukyuu, memooonocus U MemoouKd HAYYHLIX UCCIe008AHUU, MemoObl HAYYHbIX
UCCNe008AHUL, OPAHUAYUS HAYYHBIX UCCLe008AHUN, HAYUHLIL IKCNEPUMEHM, OpP2aHU3ayus u
obpabomka pe3yibmamos uUccie008aHus, Memoovbl OYeHKU IPghekmusHocmu u Kavecmsd
pe3yrbmamos — ucciedosanuti. Ha npakxmuueckux 3aHAMUAX — OOKMOPAHMbL  HAYYAMCA
8b1068UCAMb  HAYYHYIO NpodIemy, eunomesy, onpeoenam o0beKm U npeomem HAYYHO2O0
uccnedosanuss, 00KANCym axKmyaibHOCHb, NOCMABAM Yelb U 3a0a4u UCCIe008aHUsl, ONPeoenim
NPAKMUYECKYI0 3HAYUMOCHb U HAYYHYIO HOBU3HY, NPOU3BEOym 6bl00p Memooo8 U Memooux
oCyuecmeenus HAyuHblX UCCIe008aHUl NO meme OOKMOPCKOU ouccepmayuu,; nposeoym
00pabomky pe3yibmamos KCHepUMeHmanlvHblX ucciedoganull. HMmozoeas oyenxka 0yoem
chopmuposana no umo2am NUCbMeHHO20 IK3AMEHA U 3auumsl NOpmgouo.

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 paiieiHmayaplH TNpPaKTHKAIBIK JaFIbUIAPBIH  MEHTEpPYy, JOPICTIK,
MPAKTUKAIBIK JKOHE 3epPTXaHANBIK cabaKTapAbl OTKI3y VIIIH OKY-9JiCTeMEeNiK MaTepuasIapIbl
JNaWpiHAay, Oakpuiay ic-mapayiapblH  JaibiHaay. JKoOanblK  OKBITYIBIH — MPAKTHKAJIBIK
JIAFIbUIAPBIH MEHTepY

TH;JZ[?;I/(I);GHKMHK Ilpuobpemenue npaxmuuecxkux Hasvikog noozomosku YMKC u YMK]], noocomoexa yuebHO-
/Menarormieckas Memodujtecmx Mamepuanos 0is Npo8eoeHuUst ACKYUOHHDLX, NPAKMUNECKUX U 1a60pamopHbvIxX 10 OH/PO/LO
. 3anamuil, n0020Mo8Ka KOHMPOAbHLIX Meponpusmutl. [Ipuobpemenue npakmuueckux Ha8bIKOG 1,3,4
npaktuka/Teaching
practice ApOeKmNOZ0 00yeUs - - .
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 uukii /Iukn 6a3obix pucuunymai/Cycle of basic disciplines
Tannay 6olipinma komnonent/Komnonent no Beidopy/ Selectable Component
Korapsl [TonHiH MakcaTbl — JOKTOPAHTTap apachblHAA CEHIMIUIKTI apTTBIPy JKOHE JKOFaphl
TEMIIEPATYPaITBI TEeMIEepaTypalblK KOHABIPFBUIAPABIH KAJIABIK KBI3MET €Ty Mep3iMiH Oarayiay MpUHIUITEPiH
KOHJBIPFbUIAP HaKThl TYCiIHyII nambITy. [loHre wmbIHamap Kipeldi: TEXHOJOTHSIAFbl CEHIMIUIK, TO3yFa
YKYMBICHIHBIH YIIBIPaWThIH MalllMHANap MEH OeJIIeKTepAiH KajAblK KbI3MET €Ty Mep3iMiH Ookay oiicTepi,
KaJIJBIK PECYPCHI CeHIMIUTIK TEH Y3aK Mep3iMAUNK KepCeTKIITepi, CEHIMALTIK JAeHreliH CcTaHaapTray,
MEH CeHIMJIUTIT1 TEXHHUKAJBIK Ka0IbIKTHIH KaJAbIK MEp3iMiH Oaranay, >ka0AbIKThIH TEXHUKAJIBIK JUArHOCTHKACHI,
/HanexxHOCTh U omictepi. KaOABIKTBIH KbI3MET €Ty Mep3iMiH y3apTy ymiH. [IpakTukanelk cabakTapaa 5 OH/PO/LO 2,
OCTaTOYHBIA pecypc | JOKTOPAHTTAp TEXHHUKAJIBIK >KYMENepliH aKaycbl3 >KYMBIC 1CTEY BIKTUMAJIIBIFBIH €CeNTei i, 56

paboTbI
BBICOKOTEMIIEPATYPH
BbIX
ycranoBok/Reliabilit
y and residual
service life of high-

JKaOMBIKTBIH CEHIMIUIIK KOPCETKIMITepIiH eCeNTeWIi, KalmblHa KeJeTIH JKOHE KaJIbIHA
KCJIIMEUTIH OKYHENep[iH CEHIMIUITIH eCeNnTeWai, CEHIMIUIIK KIJIACTaphblH aHBIKTANIbI.
KopbITeIHIBI OaFa xa30alia eMTHXAH XKOHE €CeITep MIBIFapy apKbUIbI aHBIKTAIAbI.

Lenv oucyunnunvl - gopmuposanue y OOKMOPAHMO8 OMUEMAUBOSO NOHUMAHUA NPUHYUNOS
NOBbIUEHUS HAOENCHOCMU U  OYEHKU OCMAMOYHO20 Ppecypcd  BblCOKOMEMNEepamypHuIxX
azpezamos. J{ucyuniuna cooepicum: HAOeHCHOCMb 8 MeXHUKe, MemoouKa NpoSHO3UPOBAHUS




temperature
installations

OCMAmMo4Ho20 pecypca MawuH U Oemanell, NOOBEPI’CEHHbIX USHAULUBAHUIO, NOKA3Amenu
HAOEXNCHOCU U O00JI208EYHOCMU, HOPMUPOBAHUE YPOBHA HAOEHCHOCU, OYEHKA OCMAMOYHO20
pecypca mexHuieckoeo 000py008aHus, mexHuieckas OUuasHOCmuka 000py008aHus, cnocoobvl
npooneHust cpoka cayxcovl obopyodosanus. Ha npaxmuueckux 3auamusax OOKMOPAHMbl
PACCUUmarom 6eposimHocmu 0e30mKa3Hot pabomsvl MeXHUYeCKUX CUCMeEM, Nposedym pacyém
nokaszameinei HAOENCHOCMU 000pPYO008aAHUs, pACHem HAOENCHOCMU 60CCMAHABTUBAEMbIX U
He8OCCMAHABIUBACMBIX CUCMEM, ONpedensim Kiaccovl Hadéxchocmu. Mmoeosas oyenka 6yoem
cpopmuposana 8 xo0e NUCLMEHHO20 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
TOyEKeIJep KoHE
JKBLTY
SHEPTeTHUKAIBIK
JKaOIBIKTEI
naganany
CEHIMILTIITIH
apTThIpy
/TexHu4ecKue pucKu
Y TIOBBIIIICHUE
HaAEKHOCTU
OKCIUTyaTallun
TEIUIOPHEPreTHUECKO
ro obopynoBanus /
Technical risks and
increasing the
reliability of
operation of thermal
power equipment

[TonHIH MakcaThl aBapHsUIBIK KayinTepli Oaraiay OMIiCTEpiH JKOHE KBUTY JHEPreTHKAJBIK
XKaOJBIKTApBIH CEHIMAUIITIH apTThIpy oAicTepiH OKy Oombin Talbuiafsl. [loH KbLTY-
SHEPTeTUKAIBIK JKAOIBIKTAPbIH aBapUsIIAPbIHA OKEJIETIH HETi3Ti (hakTOpIapAblH TalAaybiH,
COHJal-aK JKaOABIKTHI TMaijanaHy CEHIMJIITITIH apTThlpy OOMBIHIIA  KOCIMOPBHIHHBIH
CTPATETHSUIBIK  1C-OPEKETTEpiH d3ipyieyre OaFbITTaFaH YHBIMIACTBIPYIIBUTBIK-TEX HUKAIBIK
mapanapel KaMTHIbl. Toxipubemnik cabakTapaa CTyIAEHTTEp CeHIMAUIIK KOpPCETKIITEePiH KoHe
KBUTY YHEPTETUKAIBIK KAOABIKTHIH KaJABIK MEP3IMiH ecenTeyal YHpeHedi. AJbIHFaH €CenTey
JIEPEKTepl HETi31HAE aHBIKTAIFaH OJICI3 MKAKTapbl €CKepe OTBHIPHIN, KOCIMOPBIHFA YCBIHBICTAP
ozipnenesi. KopeITeiHIbI Oara yaz0alia eMTHXaH Ke31H/1€ aHbIKTaIabl.

Lenvro Oucyuniunvl A6AA€MCA U3yHUeHue Cnocob08 OYeHKU PUCKO8 asapuu U Memooos
NOBbIUEHUSL HAOENCHOCMU MENJIOIHEPeMUYecko2o 000py008anus. JIUCyuniuna cooepicum
AHAU3 OCHOBHBIX (PAKMOPOs, 6eOVUUX K ABAPUIM MENI0IHEPLEMULECK020 000pYO08aHUS, A
Makdce OpeaHU3aAYUOHHO-MEXHUYeCKUe MepOnpuUsmus, HAnpasieHHvle Ha paspabomxy
cmpame2udeckux — Oeticmeull  Npeonpusmus 01 NOBbIUEHUS  HAOENCHOCMU — pabOmbl
0bopyoosanus. Ha npaxmuueckux 3aHAMUAX 00y4arowuecs HAy4amcs npou3eooums pacyém
nokasamenel HAOEHCHOCMU U GeIUHUHbL OCMAMOYHO20 Pecypcd Meni0dIHePeemuyeckoco
obopyoosanus. Ha ocnosanuu nonyueHnvlx pacyémuvix OaHHbIX 0VOym pazpabamuléamucsl
pekomenoayuu 0. NPeOnPusimusl ¢ Y4émom BblaeleHHbIX cladbix cmopoH. Mmoeosas oyenka
OyO0em cghopmuposana 8 xo0e NUCLMEHHO20 IK3AMEHA.

The purpose of the discipline is to study methods for assessing accident risks and methods for

OH/PO/LO 2,
56




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 /Iuxa npopuaupyompix mucuuniaunn/Cycle of major disciplines
KOO komnonenTi /By3oBcknii kommonent/University component

3epTTey NpPaKTUKACHI

3epTXaHalblK JKaFmaigapaa dKCIEPUMEHT IKYprizy. OAeOu Ke3lep JKOHE IMaijanaHy
TOXIpUOeCciHAe KapacThIpbUIFaH Macene OoifbiHIIa Oenrim o3ipmemernepai 3eprrey. JKorapsl
TeMIIepaTypaibl KOHABIPFbUIApA MalAadaHBUIATEIH OTKA TO3IMII XKOHE KbUTYy OKIIAayJarbIIl
MaTepHaIapABIH JKbUTY(PHU3HKAIBIK KOHE OEpIiKTIK cHUIaTTaMalapblH aHbIKTay. ToxipuOemik
YJITiiepai AaiblHAay jKOHE OJlapAbl 3epTXaHAJbIK JKaFJaiaapia SKCIepUMEHTTIK 3epTTey

IIpogedenue sxcnepumenmos 8 1a6OpamopHvix yciosusx. H3yuenue uzgecmulx paspadomox
no  paccmMampusaemMomy 6ONpoCcy NO  JUMEPAMYPHLIM UCMOYHUKAM U 68 HNpAKmuKe

/MccnenoBatenbckas | okcnayamayuu.  Onpeoenenue  mMeniou3udeckux U  NPOYHOCHMHLIX — XAPAKMEPUCMUK 10 OH/PO/LO
npaktuka/Research OCHEYNOPHBIX U MENAOUZOTAYUOHHBIX MAMEPUATIO8, UCNOTIL3YEMbLX 6 6blCOKOMEeMNepamypHblx 1,5,6,7,8
practice ycmaHoBKax. Hzeomosnenue onvimmnwvix 06pa3u06, U Ux 9KCnepumermajlbHoe uccireoosanue 6

J1a60PAMOPHBIX YCIOBUAX

Conducting experiments in the laboratory. The study of well-known developments on the issue

under consideration in the literature and in the practice of operation. Determination of

thermophysical and strength characteristics of refractory and heat-insulating materials used in

high-temperature installations. Production of prototypes, and their experimental study in the

laboratory

Mpodunaai monep nukiai /Iuxa npopuaupyrompix mucuunaun/Cycle of major disciplines
Tannay 6oiisinma komnonentT/KomnonenT mo Be1dopy/ Selectable Component

Keurysneprerukansl | [IoHHIH MakcaThl — JOKTOPAHTTap apachblHNa >KbUTy-D)HEPTeTHKA CajlachIHIAFbl OOBEKTLIEpIi
K K9HC 3CPTTCYIre, oJiapabl OHTaﬁHaH,Z[BIPYFa, KOMHBIOTCpJ'IiK TCXHOJIOTUsJIaApAbl KOJIaHY apKbLIbI
KBUTYTEXHOJIOTHSUIBI | OHAIPICTI KETUIAIpYre OaillaHbICTBI Mocenenepll IIeHIyre >Kyienll Ke3Kapac Heri3aepiH
K IIPOLIECTEP MEH KajblnTacTelpy. IloHre MbIHamap Kipedi: MojesbJey YJIruiepi MeH Typiepi, MOJAEbIey
KOHIBIPFBUIAPAbI Ke3€HIepl, )KbUTY JKOHE Macca anMacy KypbUIFbUIapbIH MaTEMATUKAIIBIK MOACIIBACY, KbLIY XKIHE OH/PO/LO 2
MOJCIALCY KOHC MaccCa ajiMacy npouecCTepiH MATCMATHUKAJIBIK MOACIIBLIACY ()KI:IJ'Iy OTKI3I'IITIK MQCCJ’ICCI), JKbLTY 5 5 6 '
OHTAMIAHIBIPY ANEKTP CTAHLMSUIAPBIHBIH HETI3T1 KaOJbIKTapbhIHAAFbl MPOLECTEPAl MOJIEIBALY, SHEPTUSHBI '
/MozaenupoBaHHe U | OHTAWIAHIBIPY. HETI3T1 JKbUTy JKOHE OJIeKTp CTaHuusiapsl. [IpakTukanslk cabakrapna
ONTUMU3ALMS JOKTOPAHTTap MaTeMaTHKAJIbIK MOJEIbAEpP KypacThIpaabl, >KbUIy OTKI3TIIUTIK €ecenTepiH
TEIUIOOHEPreTUYEeCK | MICNIYIiH CaHIBIK OIICTepPiH  KOJJAHAAbl, OHTAMIAHABIPY €CENTepiH IIenly YIIiH
UX U MaTeMaTHKaJIBIK OaFmapiamMaiiay TpUHIUMNTEPIH KojmaHaabl. KopbeIThIHABI Oara >kaz0ara




TCIIOTEXHOJIOIrn4ecC
KHUX IIPOIECCOB U
ycranoBok/Modeling
and optimization of
thermal power and
thermal engineering
processes and
installations

€MTHUXaH Ke31H€e aHbIKTaIabl.

Lenv oucyununvt - gopmuposanue y 0OKMOPaAHmMo8 OCHO8 CUCMEMHO20 NOOX00Ad K PEUeHUIO
3a0ay, CGA3AHHLIX C UCCIe008AHUEM O00BLEKMO8 MeNnI0IHePLeMUYeckKol  Ompaciu, —Uux
onmumusayuel,  COBEPUIEHCMBOBAHUEM — NPOU3BOOCMBA  C  UCHOJb308AHUEM — CPEOCME
BLIYUCTUMENbHOU MEXHUKU. [JUcyuniuna cooepacum: Mooenu u 6Uobl MOOETUPOBAHUsL, SMANbl
MOOCTUPOBAHUsL, MAMEMAMUYECKOe MOOCIUPOSAHUE MENI0-MACCOOOMEHHbIX annapamos,
mamemamuyeckoe MOoOenuposanue npoyeccos meniomaccoobmena (3a0aua
MenoNpoBOOHOCMU),  MOOeIUPOsanue Npoyecco8 6 OCHO8HOM  obopyoosanuu TOC,
ONMUMU3AYUSL OCHOBHBIX MENL0IHEPeemu4eckux npouzeoocms. Ha npaxmuueckux sansmusix
OOKMOPAanmvl NOCMPOSIM  MAMEMAMUYECKUe MOOeIU, UCHOAb3YIOM  HUCIEHHbIE MEmOoObl
pewenus  3a0ay  Menionpo8OOHOCMU, — NPUMEHEHUe  NPUHYUNOE — MAMeMAmuiecKko2o
APOSPaMMUpOBanUs Olisl peuleHus ONMUMUAYUOHHBIX 3a0ad. HMmoeosas oyenka Oydem
chopmuposana 6 xo0e NUCbMEHHO20 HK3AMEHA.

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.

FoutbiMu
3epTTeyiepaeri
CTaTUCTUKAJIBIK
eHJIey oaicTepi/
MeTtonasl
CTAaTHUCTHYCCKOM
00paboTKu B
Hay4IHBIX
uccaegosanusgx/Met
hods of statistical
processing in
scientific research

[lonHiH MakcaThl — JOKTOPAHTTApAa TXKIPHOETIK MaTepHalabl OHICYAE CTATUCTUKAIIBIK
ozicTepAl KOJJaHy JafAbUlapbl MEH JafAbUlapblH KaJbIOTACTBIPY >koHe Oekity. Ilon
MBIHANAP/ABl KAMTHUABL: apHaibl OarapiaMaiblK KaMTaMachl3 €TyAl KOJJIaHy apKbUIBI
HKCHEPUMEHTTIK JEpPEKTepl YCBhIHY 9MICTepi, IKCHEPUMEHTTI >Kocmapiay, SKCIEPUMEHTTIK
MONIMETTEp/IH  CHUNATTAMAJBIK  CHIATTaMalapshl, CTaTUCTHKAIBIK  THIIOTE3aJIap/Ibl
KaJBIITACTBIPY KOHE TEKCEepy, KOPPEJALMSIIBIK JKOHE (AKTOpJIBIK Tajjaay, IpikTeme
nmapaMeTpyIeplH  CTaTHCTHKAJbIK  Oarayjay, 3epTTey  HOTWDIKEJEpIH  Tajjay  JKOHE
uHTepnpeTanusiay. ToxipuOenik cabakrapaa AOKTOPAHTTAp Kol (PaKTOPIIbl SKCIEPUMEHTTIH
Kocrapiay MaTpULajgapblH KypacThIpalbl, SKCHEPUMEHTTIK MOJIMETTEpre KOPPEsLHsUIIbIK
KOHE PErpecCHsUIBIK Taljay >KYprizefi, SKCHEPUMEHTTIK HapaMeTpiiepliH MaHbI3IbUIbIFbIH
AHBIKTANIBI, MOJICTIBIIH COMKECTITIH Tekcepeni. KopbIThIHIBI Oara jxaz0aia eMTUXaH Ke31HJe
aHBIKTAJIAJBI.

Llenv Oucyunaunvl - copmuposamv U 3aKpenumsv y OOKMOPAHMO8 YMeHUs U HABbIKU
UCNONIL306AHUSL CIAMUCTNIUYECKUX MemO008 00paboOmKU IKCHEPUMEHMATbHO20 Mamepuand.
Jucyunnuna codepaxcum: cnocobvl npedcmasieHusi  IKCNePUMEHMANbHbIX  OAHHLIX  C
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UCNONb308AHUEM — CNEYUATUSUPOBAHHO20 — NPOSPAMMHO20  obecneueHus,  NIaHUpo8aHue
sKCnepumenma, onucamenvHvle  XapaKmMepucmuku  IKCHEPUMEHMANbHbIX  OAHHBIX,
Gopmuposanue u nposepka CMAMUCMUYECKUX 2UNOmMe3, KOPPENAYUOHHBIL U HaKMOpHbIL
aHanus, CMAamucmuyeckdas OYeHKAd napamempos 6blOOpKU, aHAIU3 U UHmepnpemayus
pe3yibmamos ucciedoganus. Ha npaxmuueckux sauamusx 0oKmopanmsi coCmagsam mampuybl
NIAHUPOBAHUSL  MHO2O(AKMOPHO20 ~ IKCHNEPUMEHMA,  NPOBeOYM  KOPPElIAYUOHHBIU U
PecpecCUOHHbI aHAIU3 IKCHEPUMEHMANbHBIX OAHHLIX, ONPeOeisim 3HAYUMOCIb NApaAMempos
9KCnepumMenma, npogepam adekeamuocmos mooenu. Mmozosas oyenxka 6yoem cgopmuposana 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.

JKacaHapl HHTEIIEKT
KOHE PecypCTapibl
Oackapy/
HckyccTBeHHbIH
WHTEIUICKT U
yIpaBicHHEe
pecypcamu/ Artificial
intelligence and
resource management

[Tormi OKyHIBIH MakcaThl — JKBUTy JHEPTUSACHIH OHAIpYJE, TachIMayaylda >KOHE TYTBHIHYAA
pecypcTapbl 0ackapy cajachlH/Ia KacaHIbl HHTSIUICKTTI KOJIJaHY JaFAbUIapbIH KaJIbIITACTHIPY.
[ToHHIH Ma3MyHBI: jKAacaHIbl HWHTEIUICKT >KOHE OHBIH JHEPIeTHKAHBI JIaMBITYJaFbl PO,
SHEPreTUKAIBIK MH(PAKYPHUIBIMIAFBl 3aMaHayH TCHICHIMSIIAP, JKbLTY SHEPreTUKACHIHIAFbI
KacaH/Ibl WMHTEJUICKTTIH MYMKiHmikTepi. Toxipubenik cabakrapma IOKTOpPaHTTap Ooipkay
HOTHDKETIEPiH KOHE KACaHbl MHTEIICKT HET131Her1 UHTEIJICKTYalIbl 00MKay MeXaHU3MIEPiH
naijaiiaHa OTBIPBIN, PECYpPCTapAbl OHTAMIBI OOIyi, CYpaHbICKAa QJJbIH aja JalbIHIaTyIbI
XKoHE Macenenepai Oormkaynsl yipeneai. KopbITeiHapl Oaranay xKoOaHbl KOpray KesiHze
KAJIBIIITACAIBI.

Lenvro  uzyueHus  OUCYUNIUHBL  AGIAEMCA  (QOPMUPOBAHUE  HABLIKOS8 — UCHOTb308AHUS
UCKYCCMBEHHO20 UHMENIeKma 6 O004aAcCmu YAPAGIeHUs pecypcamu npu  Npoussoocmse,
mpancnopmupogke u  nompebaeHuu mennogou dHepeuu. Coodepoicanue  OUCYUNTUHDL:
UCKYCCMBEHHbIU UHMENIEKM U €20 pPOJib 8 PA3GUMUU IHEPSeMUKU, COBPEeMEHHble MPeHObl 8
9HepeemMu4eckou  UH@pacmpykmype,  803MONCHOCMU — UCKYCCMBEHHO20 — UHMENLIeKMAd 8
meniosnepeemuke. Ha npakmuueckux 3aHAMUAX OOKMOPAHMbL, UCHONB3VS Pe3VIbmambl
NPOCHO3UPOBAHUS U UHMELIeKMYalbHble — NPeOUKMUBHble  MeXAHU3Mbl — HA — OCHOGe
UCKYCCMBEHHO20 UHMENIeKma HAy4amcs ONMUMAIbHO pPACHpeoeisimb pecypcol, 3apanee
20MOBUMbCSL K CNPOCY, NPOSHO3UPOosams npooaemvl. Umoeosas oyenxka 6yoem chopmuposana
8 X00e 3auumsl NPoeKma
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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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XKorapel
TeMIIepaTypaibl
KOHABIPpTbUIAP
OTTBIKTaphLIHIA
OpTaHHUKaJIBIK
KaJIIBIKTap A5l
XKaryFa nanbiHaay/
ITonroroBka
OpTraHUYCCKUX
OTXOJIOB K
CXKHUTaHUIO B TOIIKAax
BBICOKOTEMIIEPATYPH
BbIX
ycranoBok/Preparati
on of organic waste
for incineration in
furnaces of high-
temperature
installations

[ToHHIH MakcaThl — JOKTOPAHTTapbIH OPTaHUKAJIBIK KaJABIKTApIbl KOFAPBl TEMIIEPATYPabI
KOHJIBIPFBUIAP/bIH TELITEPIHJIE KaFyFa JalblHAAy 9MICTEPIH MEHIepy AaribUIapblH JaMBITY.
[Tonre MbIHamap Kipeai: KbUTy OHIIPY YIIIH OpraHUKajbIK KaJlJIbIKTap[bl MaijanaHy, OChI
pecypCcThIH oJeyeTiH Oarajay, OpPraHUKANbIK KaJJABIKTapbl JKaFyFa JalblHIay, YHTaKray,
OpUKETTEY, KENTIPy kKoHE T.0., OpUKETTEPAiH KbUTYJIBIK CUMIATTaMaJIaPhIH aHBIKTAY, OPUKETTEY
IpOIECTEPiH MAaTEMAaTHKAIIBIK MOJETBICY. , SHEPTeTUKANIBIK MaKcaTTa OpUKeTTepAl naiinanany
THIMJIUIIT], OPTaHUKAJIBIK KAJIIBIKTAPAbI XKaFy Ka3aHAapbiH ko0ajay, SKOJIOTHSIIBIK acleKTLUIepl.
[MpakTrkanblk cabakTapja MTOKTOPAHTTAp JKaHyFa JaWbIHAAYABIH OHTAMIIBI OJICIH Talfaiiibl
KOHE TaHJAMNIbl, MIMKI3AaTThIH CUIATTaMaJapblH aHBIKTANAbI, OPUKETTEY MaccachlH KENTipy
NPOIIECIH ecenTeii, OpUKeTTepiH EMEHTTIK KYpPaMbIH €CenTel i, OpUKEeTTep IiH KbUTYIBIK
CUNaTTaMaJapblH aHBIKTANbl; OPraHUKAIBIK KaJIJbIKTAp[bl jKaryFa JalblHIAy YLIIH Ka)KeTTi
#aOIBIKTHI ecenTey xoHe Tanaay. KopbIThIHIBI Oara jka30aiia eMTHXaH Ke3iH1e aHbIKTaIaIbl.

Llenv Oucyunnunvl - opmuposanue y OOKMOPAHMO8 HABLIKOE GIAOCHU CROCOOAMU
NOO20MOBKU OP2AHUYECKUX OMX0008 K CICUSAHUIO 8 MONKAX BblCOKOMEMNEPAMYPHLIX
yemanogok.  Jlucyuniuna  cooepaicum:  UCNONb308AHUE — OPAHUHECKUX — OMX0008  OJis
meniocenepayuu, OYeHKa NOMeHYUaIa OaHHO20 pecypca, NOO2OMOBKA OP2AHULECKUX OMX0008
OJIs1 Corcuanus, usmenbyeHue, OpuKkemuposanue, CyuKka u op., onpeoeieHue meniomexHudecKux
Xapakmepucmuxk OpuKemos, Mamemamuyeckoe MOOeIUposanue npoyeccos8 OpUKemupo8aHus,
IPPeKmueHOCMb UCNONL308AHUSL OPUKEMO8 8 IHEPSeMUUeCKUX YesX, KOHCMPYKYUuu KOmuiog
OJ131 COHCULAHUST OPSAHUYECKUX OMX0008, IKoN02udecKue acnekmol. Ha npaxmuueckux 3ansamusix
OOKMOPaHmuvl NPOBeOYym aHAIU3 U 8blOOP ONMUMATLHO20 CROCOOA NOO20MOBKU K CHCUSAHUIO,
onpeoensam Xapakmepucmux UCXOOHO20 Cblpbs, NPO8eOym pacuem npoyecca CyuwKu
OpUKEemepoBOUHOU  MACChl, PACCHUMAION  DJIeMEHMHbI COCMAs OpuKemos, onpeoensim
MeniomexHu4eckue Xapakmepucmuxku Opuxemos, paccuumarom u noobepym HeodXooumoe
0bopyoosanue 051 NOO2OMOBKU K CHCUSAHUIO OP2AHUYEeCKUX omxo0os. HMmoeosas oyenka
bydem chopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHA.

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.,
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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
and select the necessary equipment for preparing for the combustion of organic waste. The final
grade will be determined during the written examination.
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FrutbiMu sx00aHbI
Oackapy
[Ynupasneunue
HAaY4HBIM MPOEKTOM/
Scientific project
management

[ToHHIH MakcaThl — FBUIBIMU KOHE HMHXXEHEPJIK MaceseNepll Tajijgay, FhUIBIMH >K00anapbl
o3ipIiey JKOHE €HTI3y JaFJblIapblH KalbINTacThipy. [IoH MbIHANMApABl KAMTHU/BL: FRUTBIMH K002
TYCIHITl, FBUIBIMH >KOOajapJbplH TYpJepl, HeEri3ri >ko0ajiblK KyXaTrTap, COHBIH 1MIIHJE
KOHKYPCTBIK Ky)KaTTama, *o0a Ke3eHAEpiH yakbIT OoibIHIIA Oeily epeKIenikrepi (KecTemik
xKocmap), koba Ke3eHACPIH YHIEeCTIpy, FhUIBIMUA KOOAaHBIH YKOHOMHKAJBIK HETi31 ( KOOaHBIH
CMeTachl), )K0OaHBbI iCKe achlpy, TOyeKelIi Oarayay KoHEe >KOOaHBIH eMip CYPYIHIH Ke3 KeJreH
KE3CHIHJIET1 e3repicTep, >KOOaHBbIH calachklH 0ackapy, FBUIBIMU jKOOanarbl Oakpliay TypIepi,
OYKil UMK OOWBIHIIA FBUIBIMUA JKOOAHBI TEKCEpy Mocelenepi, 3epTTey HOTHXKEIepiHe
HETI3/IeNTeH JKapusUIaHBIMIAp JKOHE oOJlapFa KOWBUIATBHIH Tajamrtap. ojap. Toxipubernik
cabakTapJia CTYIEHTTEp FBUIBIMU-TEXHUKAJBIK MOCENENepAl Taiumayabl YHpeHeni, Kypaeni
FBUIBIMU-TEXHUKAJIBIK MAceJeNepl KOKFa, 3epTTeyre *oHe Taljayra JalblH 00aabl, KaXKeTTl
aKmapaTThl Oarajai[ipl JKOHE TaHJAMIBL, FBUIBIMH KOOara KaTbiCy JaFJbUIapblH ajajibl
KOPBITBIHBI Oara FRUIBIMU K00aFa OTIHIMI1 KOPFay KE31H/1e KaJIbIIITacaIbl.

Lenvro Oucyuniunvl 56719eMCsi 8bIPAOOMKA HABLIKOE NO AHANU3ZY HAYYHLIX U UHICEHEPHbIX
npobnem, no pazpabomke u pearuzayui HaAy4Ho-uccied08amenbCKux npoekmos. [ucyuniuna
cooeparcum: NOHAMuUE HAYYHO20 NPOEeKmd, 6UObl HAYUHBIX NPOEKMO8, OCHOBHble OOKYMEHMbl
npoexkma, 8 Mmom Hucie KOHKYPCHAs OOKYMEHmAayus, 0COOEHHOCMU pAacnpeoeieHus 3manos
npoekma 60 @pemenu  (KAleHOAapHulll NiaH), KOOPOUHUPOBAHUE 3MAN08 NpoeKmad,
9KOHOMUYECKAsl 0a3a HAYYHO20 NpOeKmda (CMema Npoekma), peanusayus npoeKmd, OYeHKd
PUCKO8 U UBMEHEHUUl Ha TH000M dmane JHCU3HU NPOeKmd, YNpAasieHue KauyecmeoMm NpoeKkma,
8UObI KOHMPOJSL 8 HAYUHOM NpOEKme, ONPOCHl AyOUMa HAYYHO20 NPOEKMA HA NPOMANCEHUU
6ceco0 Yukaa, NyoOnuUKAyuu nO pe3yrbmamam Ucciedoéanus u mpebosanus xk Hum. Ha
NPAKMUYECKUX 3auAmusax ooyuarwuecs Hay4amcs aHAIUUPOBAMb HAYYHO-MEXHUYecKue
npobiemvl, 6yOym 20moevl K NOCMAHOBKE, UCCIe008AHUI0 U AHANU3Y KOMNIEKCHbIX HAYYHO-
mexHuyeckux npooaem, Oyoym oyeHusams u 0moupames HeoOXo00UMYH UHGOPMAYUIO, NOIYYAM
HasviKu nodauu 3asa6xKu Ha Mimoeosas oyenka 6yoem cghopmuposana 6 xooe 3aujumol 3as16KU HaA
HAYYHbIUL NPOEKN.

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,

OH/PO/LO 3,
4,7,8




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 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.

FreuibiMu-3eprrey

3epTTey TaKbIphIObI OOMBIHIIIA 970U II0JTy. 3epPTTEY SAICTEPIH TaHAAY. 3EPTTEIETIH MPOIECTED
MeH KYPBUIFBUIAPABIH MOJACIBICPIH Kypy, coHnaii-ak MatLab sxone EWB 0Oarnapnamanapsiaaa
oJIapbl MAaTEMATHKAJIBIK MOJICNIBICY. 3EpPTXaHAJBIK KaFaalIarel TOKIpHOEIiK 3eprreynep. O3
3epTTeysep HOTHUXKeNIepi OOMBIHIIA €CeNTi JalbIHaay JKOHE KOpFay

Jlumepamypuwuii 0630p no meme ucciredoganus. Bvibop memooos uccredosanus. Cozoanue

*KyMmbichl/ HaydHo- | MoOeneii  uccredyemvix npoyeccos u yCmpoucms, a maxdce ux —MamemamuyecKoe OH/POILO
12 | uccnenoBatenbckas | mMoodenuposanue 6 npocpammax MatLab u EWB.  Okcnepumenmanvhbvle UCCIe008aHUSL 8 123 678
pabota/Research nabopamopueix ycnosusx. Iloocomosxka u 3awuma omuema no pe3yibmamam coOCMEeHHbIX Y
work uccie008aHull
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
JuccepTauusuibK 3epTTeyli pecimMiaey. 3epTTey TakKbIpblObl OoiibIHIIA 91e0U Loy, 3epTTey
OMICTEPiHIH CHIIaTTaMachl, 3€pPTTEJECTIH TPOIECTEp MEH KYPBUIFBUIAPIBIH CHUIATTaMachl,
MaTEeMaTUKAJIBIK MOJETBACY HOTHXKEIEPIHIH CHIIATTaMachl; JKCHEPUMEHTANIBI 3epPTTEY
JIOKTOPIBIK HOTIDKEJIEpIHIH ~ cumarraMachl.  Jlucceprauusnblk — 3epTTey  OOWBIHIIA  MPEe3eHTaIUs
JMICCEePTALIUSHBI MaTepHaIAapbIH JalbIHIAY )KOHE TUCCEPTAIUSHBI KOPFay
’&Kazy xKoHe Koray/ Ogopmnenue  ouccepmayuonHo2o  UCCIe008AHUA: — TUMEPAMYPHbILL  0030p NO  meme
13 Hanucanue n UCCe008aHUsl; ONUCAHUE MeMO008 UCCIe008AHUs, ONUCAHUE UCCIeOYeMblX NpoYeccos u 12 OH/PO/LO
3alIUTa IOKTOPCKON | ycmpoucms,  onucanue  pe3yibmamos MamemMamuieckoz0 MoOelIuposanus, Onucavue 1,4,5,6,7
mucceprauuu/Writin | pesyremamos — sxcnepumenmanvholx  uccieooganuil.  I[loocomoska — npe3eHmayuoHHbIX

g and defending a
doctoral dissertation

mamepuaios no ()uccepmaquHHomy UCCIe008AHUIO U 3awmuma Ouccepmauuu

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




K”ongaHy / MpunoxeHue / Application

Bunm 6epy 6argapnamacbiH Kenlcy «81)07104 - >Xblny aHepreTukKacbl»
CornacoBaHue o6pasoBaTe/ibHOW nporpamMmmbl «8D07104 - TensosHepreTuKa»

Coordination of the educational program «8D07104 - Heat power engineering»
KenkwrH / CornacosaHo / Agreed «EypoasmnatTbll, 3HepreTukansly, Kopnopayuacbl» AK bac gupektopbl . Mepranves / 'eHepanbHblii

anpekTop AO «EBpasmatcKkas sHepreTuyeckas kopnopauus» . Mepranues / General Director of Eurasian
Energy Corporation D. Mergaliev

"MABNOOJAPOHEPIO" AK bac pupektopel O. LUWlemens /
«[MABJTOOAPSHEPIO» O. Wemenb / General Director of PAVLODA

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



