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dakynbTeTTw, O3K Teparacol/Mpegcepatens YMC takynbteta/ Chairman of
the Faculty's EMC

Yy [. Ypasanumosa / D. Urazalimova
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A.Teri/.®amnnms/N. Surname Nayasbivbl/JomkHoCTLHAOD title Konbl/IMognuck/Signature
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M. Boikos / I'. bbikos / P. Bykov

A. KaceHoB / A.KaceHos/ A.
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paspaboTaHa Ha OCHOBaHUU
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educational program is developed on
the basis of the following documents

OT3-22 pnokTopaHThl /gokTopaHT AT3-22 / doctoral student DTE-22

JKCNepPTHbI KOMUTET

Nayasbimbl / JomkHoCTb / Job title Konbl/Mognuck/Signature

AKagemunanbik macenenep boibiHLWa backapma Myuieci - npopekTop / YUneH npaeneHus

no AB -npopekTop / Member of the Board for Academic Affairs - Vice-Rector  /

AKKIEMUANbIK KbI3MET fenapTameHT HH aupekTopsbl /Qupektop AAL/ Director of the

Department of Academic Activities
AKageMuanbIK Kongay 6ackapMachiHbIL, 6acTbirbl/ HauanbHUK ynpaBieHus
akagemuyeckoin noaaepxku/ Head of the Academic Support Department
T.r.K., npogeccop /K.T.H., npodeccop/e.t.s., professor

PhD pokTtop, npodeccop/PhD gokTtopsl, npoteccop/PhD doctor, professor
AHrena KbiHueBa aTbiHAarsl Pyce yHuepeutet! Pyce, bonrapusi / PyceHCKui

yHuBepcuTeT uM. AHrena KoiHueBa r. Pyce, bonrapusa / Ruse University named after

Angela Kyncheva Ruse, Bulgaria
OT3-22 poktopaHTbl /gokTopaHT AT3-22 / doctoral student DTE-22

ffuf’

1. KP FbinbiM X3He Xorapbl 6wM muHucTpnlrww, 2022 xbinrbl 20 unngegen No2 OyipbIrbIMEH GeKTNTeH
orapbl XK3He >Korapbl OKY OpHbIHAH KewHN 6iniM 6epyaL, MeMeneKeTTLL Xanbira MWAeTn CTaHAapTThl (Kaua
pepakumaga 20.02.23 Ne66) /[ocyaapCTBEHHbIM 00Le0653aTeNbHbIA CTaHAAPT BbICLUEr0 WM MOC/EBY30BCKOIO
06pa3oBaHus, yTBePXKAeHHbIM npukasom MHMBO PK ot 20 utons 2022 roga Ne2 (B pegakuum ot 20.02.23 Ne66)/
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 02/20.23
No. 66)

2. KpzakctaH Pecny6nukacbl >xorapbl OWM GepyAw, YATTbIK OWKTWK WeHbep HaumoHanbHas pamMka
KBaM(MKaumin Bbicliero obpasosaHus Pecnybnukmn Kasaxctan/National Qualifications Framework for Higher

Education of the Republic of Kazakhstan



Kacioun cranmaprrapasl Tannay / Anann3 Ilpodeccuonanbubix cranaapros / Analysis of professional standards

Binim Oepy 0arnapiaaMachIHbIH 0aFBITHI 0OHMBIHIIA KICiOM cTaHaapTTApAbIH Ti3iMi / CniMcok npogeccnoHaAIbHbBIX
CTAHAPTOB N0 HANIPaBJIeHHIO 00pa3oBaTebHOI nporpammbl / List of professional standards in the area of the
educational program
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

YBK/CBHI
neHreisepi /
YpoBHH
HPK/OPK/
NFQ/BFQ
levels

Majixanany
KaskerTiairi /
Heo0xoaumoc

Th
HCIOJIL30BaH
usi/ Need for
use

Fanbimaap MeH MHHOBaToOpJapAblH 63apa ic-KHMbLIBIH YibIMIAcThIpy («ATamexken» Kazakcran PecnyOnukacsl
¥urreik Kocinmkepnep manatacel backapma TeparachiHblH opbiHOacapelHblH 2019.12.24 Ne 259 Oyiipeireina Ne 1
KocbiMiia)/ OpraHuzanmsi B3auMojaeiicTBUsi yuyeHbIX W HoBaTopoB (IIpmnoxkenwe Ne 1 k mpukaszy 3amecTHTENs
IMpencenatens IlpaBnenuss HaumonanbHON mnanatel npeanpunumareneid PecnyOnuku Kazaxcran «ATamMekeH» OT
24.12.2019r. Ne 259) / Organization of interaction between scientists and innovators (Appendix No. 1 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)

6-8

Wo/JlalYes

NuHoBanmusiibIK OHiMAepai/KpI3MeTTepai cbiHay («ATtameken» Kazakcran Pecmybnmukacer ¥atTeik Kocimkepriep
nanaracel backapma TeparachlHbIH OpbiHOacapbiHbIH 2019.12.24 No 259 Oyiipereira Ne 2 kocbkimina)/ McnbITaHust
UHHOBaNMOHHON mnpoxykuuu/ycayr (Ilpunoxenune Ne 2 k mnpukazy 3amectutens IIpencenmarens IlpaBnenus
HanmonaneHo# nanatel npeanpuaumareneii Peciyonukn Kasaxcran «Atameken» ot 24.12.2019r. Ne 259) / Testing of
innovative products/services (Appendix No. 2 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)

Wo/MalYes

NHHOBaUSIIBIK 00aHbI KOMMepuUMsIaHABIPY («ATamexen» Kazakcran PecnyOnukacsl ¥arTeik Kocinmkepiep
nasatacel backapma TeparachlHbIH ~opbiHOacapeiHblH  2019.12.24 Ne 259 OyiipeireiHa  Ne 3 Kocwimiia)/
Kommepuuanunszauusa wHHoBauMoHHOro mnpoekta (IIpunoxenne Ne 3 k mpuxaszy 3amectutens Ilpencenarens
[paBnenus HanmonaneHol nanatel npennpuauMateneii Pecnyonmuku Kazaxcran «Atameken» 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)

6-8

Wo/JlalYes

HNuHoBanusiIbIK OHiMIep / KbI3MeTTep MapkeTHHTI («ATtameken» Kaszakctan PecnyOnukacel ¥nTTeik Kocimkepriep
nanatackl backapma teparachiHbIH OpbiHOacapweiHbIH 2019.12.24 Ne 259 OyiipeirbiHa No 4 xocwkimina)/ MapkeTHHT
nHHOBaunoHHOW mnpoaykuun/ycayr (Ilpunoxenune Ne 4 x mnpuxazy 3amectutens Ilpencenarens Ilpasnenus
HanmonansHo# majatel npeanpuHuMareneid Pecryonuku Kazaxcran «Arameken» ot 24.12.2019r. Ne 259) / Marketing
of innovative products/services (Appendix No. 4 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)

7-8

Kok/Het/No

NuHoBanusIbIK OHiMIep/KbI3MeTTep OHAipiciHiH MonuTopuHri («Atameken» Kazakcran Pecmybnmukachl ¥JITTBIK
Kacinkepnep manaracel backapma TeparaceiHblH opbiHOacapsiHblH 2019.12.24 Ne 259 Oyiipeirsina Ne 5 kockiMia)/

6-8

YKox/Het/No



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

MOHMTOPHHT TNPOU3BOACTBA MHHOBANUOHHOM mnpoaykuum/ycayr (Ilpumoxenune Ne 5 k mpukaszy 3aMecTUTENs
[Ipencenatens IlpaBnenuss HamumonanpHOM mnanatel npeanpuHumareneii PecnyOnmku Kazaxcran «ATamekeH» OT
24.12.2019r. Ne 259) / Monitoring the production of innovative products/services (Appendix No. 5 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)

NHHOBAUSIIBIK K00aHBI KYKBIKTBIK KaMTamachl3 eTy («AtamekeH» Kazakcran PecnyOnukacsl ¥ITTBHIK
Kacinkepnep manatacel backapma TeparacbhiHblH opbiHOacapbeiHbIH 2019.12.24 Ne 259 OyiipeirsiHa Ne 6 Kocbimina)/
IIpaBoBoe obGecneyenne mHHOBanMOHHOro mpoekrta ([Ipminoxenne Ne 6 k mpukasy 3amecrturens [Ipexcenarens
[MpaBnenus HanuonanpHol nanaTel npennpuHuMatenecii Pecnyonuku Kazaxcran «Atameken» ot 24.12.2019r. Ne 259) /
Legal support for an innovative project (Appendix No. 6 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)

6-8

YKox/Het/No

NHHOBaUSIBIK KO0AHBI k00ajay ajJabIHAaFbl nmporotuntey («Atamexken» Kazakcran PecryOmukackl YITTBIK
Kacinkepnep manaracel backapma TeparaceiHblH opbiHOacapsiHbiH 2019.12.24 Ne 259 Oyiipeirsina Ne 7 kockiMia)/
IIpeanpoekTHOe NPOTOTHINHPOBAHMEe HHHOBAMOHHOro mpoekra ([Ipunoxenwe Ne 7 k mpukasy 3aMecTHTENS
IMpencenatens IlpaBnenuss HaumonanpHOW mnanatel npeanpuHumMareneid PecnyOmmkm Kazaxcran «ATamMekeH» OT
24.12.2019r. Ne 259) / Pre-prototyping of an innovative project (Appendix No. 7 to the order of the Deputy Chairman of
the Board of the National Chamber of Entreprencurs of the Republic of Kazakhstan “Atameken” dated December 24,
2019 No. 259)

6-8

YKox/Het/No

NHHOBaIMSIBIK 6HIMIepre/KbI3MeTTepre *KyMbIC Ky:KaTTaMachIH 33ipiey («Atameken» Kazakcran PecnyOiukacel
¥arreik Kocinkepnep nanaracel backapma TeparacbiHbIH oOpblHOacapbiHblH 2019.12.24 Ne 259 OyiipbirbiHa Ne 8
Kocbimina)/ Pazpaborka padodeil JoKyMeHTAlMM HAa WHHOBALMOHHYI0 mpoaykuuw/ycayru (IIpunoxenne Ne 8 k
npukaszy 3amecturens [Ipencenarens [Ipasnenns HarmonansHOW manatel npeanpuHuMareneid Pecryonuku Kazaxcran
«Atameken» ot 24.12.2019r. Ne 259) / Development of working documentation for innovative products/services
(Appendix No. 8 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)

6-8

YKox/Het/No

NHHOBaUMSUIBIK UAesNIapabl 3ipaey xkoHe Tpanchopmanusaay («Arameken» Kaszakcran PecmyOmmkacsl ¥ITTHIK
Kacinkepnep manaracel backapma TeparacweiHblH opbiHOacapbiHbIH 2019.12.24 Ne 259 OyiipeirbiHa Ne 9 KockiMia)/
Paspaborka u Tpanchopmanusa uHHOBauMoOHHbIX uaei (IIpunoxenue Ne 9 x nmpukasy 3amecturens Ilpencenarens
[paBienus HarmonanbHo# manatel npeanpuaumatencii Pecnyonuku Kasaxcran «Atameken» 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)

6-8

JKok/Het/No

NHHOBaNUSVIBIK 6HIM/KBI3MET KOpceTyre TEXHHKAJIBIK TancbipMma J3ipJey («Atameken» Kazakcran Pecryonukacsl
¥Yarteik Kocinkepiep mamaracel backapma teparachiHblH opbiHOacapbiHbiH 2019.12.24 Ne 259 OyiipeireiHa Ne 10
KocbiMina)/ Pa3paboTka TeXHHYECKOro 3aJaHusl HA CO3JlaHNe HHHOBAUMOHHOMH nmpoxykuuun/ycayr (IIpunoxenue No
10 x npukaszy 3amectutens Ilpencenarens IlpaBnenuss HammonaneHON mnanaTel npeanpuHuMareneid PecmyOmuku
Kazaxcran «Atameken» ot 24.12.2019r. Ne 259) / Development of technical specifications for the creation of innovative

7-8

Kok/Het/No




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)

NunoBanusiibIK x00aHbl cyiiemesney («Atameken» Kazakcran PecmyOmmkacer ¥ntTeik Kocimkeprep mnamarachl
backapma TeparachlHbIH oOpblHOacapbiHbiH 2019.12.24 Ne 259 OyiipsirbiHa Ne 11 kocbimina) / CompoBo:kaeHHe
uHHOBaUMOHHOTO nmpoekTta ([Ipunoxenune Ne 11 x mpukaszy 3amecturens [Ipencenarens IlpaBnenuss HaumonansHO#M
nanatel npeanpuHuMaTesneil Pecyonuku Kazaxcran «Artameken» ot 24.12.2019r. Ne 259) / Support of an innovative
project (Appendix No. 11 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)

JKok/Het/No

NHHOBAIUSIBIK OHIMAEPIi/KbI3MeTTEepPAi TeXHUKAJIBIK :kobajay («Atameken» Kazakctan PecmyOmmkachl ¥IJITTBIK
Kacinkepnep manmaracel backapma teparacbiHbiH opbiHOacapeiHbIH 2019.12.24 Ne 259 OyiipeireiHa No 12 kochiMmIma)/
TexHuveckoe NMpoeKTHPOBaHHe MHHOBaNUOHHOW mpoaykuuu/ycayr (Ilpunoxenue Ne 12 x npuka3y 3amecTurens
[Ipencenatens IlpaBnenus HanwmonanpHOW manmatel npeanpuHumatencit PecnyOnukm Kazaxcrtan «ATaMekeH» OT
24.12.2019r. Ne 259) / Technical design of innovative products/services (Appendix No. 12 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)

6-8

Kok/Het/No

NuHOBaUMSUIBIK KO0aHBIH TdyekesaepiH O0ackapy («Artameken» Kaszakcran PecnyOmukacer ¥arteik Kocinmkepiep
nanatackl backapma TeparachiHbIH OopbiHOacapbiHbIH 2019.12.24 Ne 259 OyiipeireiHa Ne 13 kocekiMina)/ YnpaBieHust
puckamn wHHOBanmonHoro mpoekrta (IIpunoxkenne Ne 13 k mpukasy 3amecturens [lpencematenst [IpaBienust
HanonaneHoit nanatel npeanpunuMateneii Pecryonuku Kaszaxcran «Arameken» ot 24.12.2019r. Ne 259) / Risk
management of an innovation project (Appendix No. 13 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)

6-8

Kok/Het/No

NuHoBanMsUIBIK #K00aHbI KapkbLIaHABIPY («ATameken» Kazakcran PecnyOmukacel ¥nTThiKk Kocinkepsep manmaracel
backapma TeparachiHbIH opbiHOacapbiHbIH 2019.12.24 Ne 259 OyiipeirbiHa Ne 14 kocwkiMiia)) duHaHCHpOBaHHe
HHHOBannoHHOro npoekra (Ilpunoxenue Ne 14 k nmpukaszy 3amecturens [lpencenarens IlpaBnenus HanmonanpHoi
nayiatel npeanpuaumarenci Pecryonuku Kazaxcran «Atameken» ot 24.12.2019r. Ne 259) / Financing of an innovation
project (Appendix No. 14 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)

6-8

JKoxk/Het/No

Ka3zakcTaHHBIH )KaHa MAMaHIBIKTAPbl MeH KY3bIPeTTePiHiH aTaackiHaarbl MamMaHabIKTap / [Ipodeccuu B ATiiace
HOBBIX mpodeccuii n komnerenuuii Kazaxcrana / Professions in the Atlas of new professions and competencies of
Kazakhstan

DHeprussMeH kaOJbIKTay JKyWelepiH KemieHIi jxo0anay keHiHzeri MamaH /CrelManucT IO KOMIUIEKCHOMY
IPOCKTHUPOBAHUIO CUCTEM dHeprocHabkenust/Specialist in integrated design of energy supply systems

Wo/alYes

DHepreTHKaaarsl canabIK daictep /Hucnennsie Metoznsl B dHepreTuke/Numerical methods in power engineering

Wo/JlalYes

HaBJIOJIap 06.]'II>ICI)IHI)IH JKaHa KacinTep MEH KY3bIPETTEP aTJaCblHAAFbl MAMAHABIKTAP / HpO(l)eCCI/[H B ATJace
HOBBIX npodeccuii n komnerenuuii [laBnoxapckoii odnactu / Professions in the Atlas of new professions and
competencies of the Pavlodar region

Wo/MalYes

Cenimainik merepkepi/Menemkep o Hagexuaoctu/Reliability Manager

Wo/TalYes




| IpeauKTHBTI AMAarHOCTHKA HIbKeHepi/MmsKkeHep npeamkTHBHOM nuarnoctuku/Predictive Diagnostics Engineer | Wo/JlalYes |




Binim 0epy 6arnapnamacsinbid nacnoptbl/Ilacniopt od6pa3zoBarenbHoii nporpammsl/Passport of the educational program

Tipkey Hemipi/Peructpanmonnsiii Homep/Registration number

8D07100119

binim Gepy canachIHbIH KOJABI )KOHE aTaybl/
Kon n naumenoBanue o6siactu 00pa3oBaHus/
Code and name of education field

8D07 NUnxenepik, oHILY KHE KYPBUIBIC calaapbl
8D07 Nmxenepuble, 00padaThIBAIONINE U CTPOUTEIBHBIC OTPACIN
8D07 Engineering, manufacturing and civil engineering

JlaiibiHgay OarbITBIHBIH KOJIBI XKOHE aTaybl/
Koxa v HanMeHoBaHMe HaNpaBICHUS TOATOTOBKHU/
Code and name of training direction

8D071 Mnxenepus xoHe HHKEHEPIIK ic
8D071 UnxeHepus U HHKEHEPHOE JIEIIO
8D071 Engineering

binim 6epy GarnapnaMarnapbl TOOBIHBIH KOJbI ’KOHE aTaybl/
KOIL U HAMMCHOBAHUC T'PYIIIIbI 06pa3OBaTCJ'IBHLIX HpOI‘paMM/
Code and name of educational programs group

D098 XKeurysHepreTnka
D098 TemnnosnepreTrka
D098 Heat power engineering

binim Gepy GarmapiamMachbIHBIH KOIBI )KOHE aTaybl/
Kox n HauMeHnoBaHnue o6pa3zoBaTeIbHOM MPOrpaMMbl/
Code and name of the educational program

8D07154 XeutyaHepreTuka
8D07154 TennosnepreTruka
8D07154 Heat power engineering

binim 6epy GarnapiaMachIHBIH MaKCaThbl/
Lens 0Opa3oBaTeIbHON TPOTPaMMBbI/
Purpose of the educational program

JKbuty sHEpreTHKaNbIK MPOIECTep MEH KOHABIPFBUIAPABIH SHEPrUsl THIMILIITIH
3epTTEYAIH TEOPUSICHI MEH TIKIPUOECIH TepeH MEHTEepPreH, COHIAi-aK KbUTY
SHEPTETHKAJIBIK KAOMBIKTApABIH JKbUTy KYHiH Oakpuiay omiCTEpiH KoJjaaHa

alaTbIH JKOFaphI O1ITIKTI KaJapriapbl Jaspruay /TlonroToBKa
BBICOKOKBAJIN()UIIUPOBAHHBIX KaJpOB INIyOOKO 3HAIOIIMX TEOPUIO U MPAKTHKY
WCCIIC/IOBAHHUSI ~ DHEPreTUYECKOH  A(PQPEKTHBHOCTH  TEIJIOIHEPreTUIECKUX

nponeccoB U YCTAHOBOK, a TaKIKC CIOCOOHBIX MNPUMCHATH MCTOAbI KOHTPOJIA
TETJIOBOTO COCTOSIHUSI TEILIOIHEpreTHYeckoro odbopynosanus/The preparation of
highly qualified personnel with a deep understanding of the theory and practice
of research in energy efficiency of thermal energy processes and installations, as
well as the ability to apply methods for monitoring the thermal condition of
thermal energy equipment.

binim 6epy OarnapnamachkiHbiH Typi/Bum oOpasoBarenbHOM JXana /Hosast /New
nporpammbl/ Type of educational program

¥YBII 6oiibiamia gexreit/Yposens no HPK/Level according to the NQF 8

CBIII 6otisiamia genreit/Yposens mo OPK/Level according to the SQF 8

binim 6epy OaraapiaMachiHbIH epekientikrepl/ OTInIuTeIbHbIE
ocobeHHocTH 0Opa3oBaTenbHOI mporpammbl/Distinctive features of
educational program

beitinnik (uaaycrpusiibik) PhD
[Mpodunbhas (uHayCcTpUanbHas) PhD
Profile (industrial) PhD

OxkpiTy Timi/SI31k 00y4enus/Language of education

opsic/ pycckumii/pussian

Kpemurrep xenemi/O0wem kpeauros/Volume of the credits

180




bepinerin mopexe/llpucyxnaemas crenens/Awarded degree

Jlokrop (mpoduis 6otibiamia) /Jloktop (1o npodumo) /PhD (by profile)

Oky mep3imi/Cpok o6yuenus/Period of study

3 bu1/3 Tona/3 years

Jasipnay GarbITbIHA apHAJIFaH JUICH3USHBIH )KOHE OFaH KOCBHIMIIIAHBIH
HeMipi/Homep iuiieH3un Ha HalpaBlIeHWEe OATOTOBKU U TPUIIOKEHUS K
ueit/Number of the license for training direction and its annex

AKKpeIUuTTey areHTTITiHIH aTaybl )KoHEe aKKPEAUTTEY iH KOJIIaHbLTY
Mmep3imi/ HaumeHoBaHue aKKpEAUTAIIMOHHOTO areHCTBa U CPOK JICHCTBHS
akkpenutaruu/ The name of the accreditation agency and the period of

accreditation validity

TysekriH OiikTijiik cunarramacel /KBanndukanuonHasi xapakrepuctuka Beinycknuka/ Qualification characteristics of a graduate

bepinerin nopexe/
[pucyxmaemas cremnens/
Degree awarded

«8D07154 XXbuty sHepreTukacs» 6is1iM Oepy Oarmapinamacs OoiibiaIIa hrnocodus goktopsl (PhD)/nokrop dpunocopun
(PhD) mo obpasoarenbroil mporpamme «8D07154 Termosnepreruka» / Doctor of Philosophy (PhD) in the educational
program «8D07154 Heat power engineering»

Kacibu kp13meT cananapbl/
Cdepsl mpodeccrnoHanbHOM
nestenpHoctr/ Areas of
professional activity

OHEPKACINTIH OpTYpJi cajajapblHIa KbUTy SHEPTHACHIH OHAIpY, Oepy, TapaTy oHE TYTHIHY YUIIH >Karaail jkacayra
OarpITTAIFAH a/1aM KbI3METIHIH TEXHOJIOTHUIAPHI, KYpalLIaphl, TICLIIEP] MEH SICTEPiHIH KUBIHTHIFBIH KAMTHTBIH O1TIM
Oepy, FBUIBIM XOHE TEXHHMKa cayachkl/ o0nacTh 00pa3oBaHUs, HAYKW M TEXHUKH, KOTOpas BKIIOYAET COBOKYIMHOCTh
TEXHOJIOTUH, CPEICTB, CIIOCOOOB U METOJIOB YEJIOBEYCCKOW NESATEILHOCTH, HANPABICHHBIX HA CO3JaHME YCIIOBHM IS
MPOW3BOJICTBA, TMEpPeNadyu, paclpeieiicHUs] W IMOTPEOJCHHS TEIUIOBOM JHEPrUU B PA3IMYHBIX  OTPACIISIX
npomeinuieHrocty/ 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 o0beKTiepi/
O06BexThI MpodhecCHOHATBEHOM
nesitensHOcTH/ Objects of
professional activity

JKbUTY DHCEPICTHKACBI CaJIaCbIHAA KaApJjiap Aadpiiaydbl KOHC KaﬁTa Aasgpiiayabl KOrapbl OKY OPbBIHAAPBI, KE€3 KCJII'CH
YJTiAeri  FhUIBIMU-3€pPTTEY  YHBIMIApbl, ©OHEPKICINTIK KOCIMOPHIHAAP/IPOMBILUICHHbIE MPEANpPUATHS, Hay4YHO-
HCCIICAOBATCILCKUEC OpraHu3aluun JIF000r0 TUIIA, BBICIIHC y‘le6HLIe 3aBCACHUA, OCYHICCTBIIAKOIIUEC IIOATOTOBKY H
HepernoAroTOBKY KaapoB B obnactu TeruosHepreTuku/industrial enterprises, research organizations of any type, higher
educational institutions providing training and retraining of personnel in the field of thermal power engineerin

Kocibu kp13mer moHzaepi/
[IpeameTsl npodeccrnoHambHOMU
nesitenbHOCTH/ Subjects of
professional activity

JKOFaphl OKY OpBIHIAApPbI, XBbULY OJJIEKTP CTAaHIMAJIApPbI, JKbUIY JKEIUIepi MEH Kyienepi; eHEpKACINTIH opTypi
caJlalapbIHBIH KOCITIOPBIHIAPHIH JKBUTYMEH Ka0IbIKTAY; KBUTY TEXHOJIOTHSIIBIK MPOIECTEP MEH KOHIBIPFhLIAP/BBICIIIIEC
yaeOHbIC 3aBEJICHMSI, TCIUIOBBIC AICKTPUICCKUE CTAHIIMH, TCTUIOBBIC CETH M CHCTEMBI, TCTUIOCHA0KEHHUE TPEIIPUITAN
pasIMYHBIX OTpacicii MPOMBIILICHHOCTH, TEIUIOTEXHOJIOTHYeCKHe Tpormeccsl u  ycranoBku/ higher educational
institutions, thermal power plants; thermal networks and systems; heat supply to enterprises of various industries; heat
engineering processes and installations

Kaciou kp13met Typaepi/Bubt
poheCcCHOHATEHOM
nestenbHOCTH/ TYypes of
professional activity

oimim Oepy/mpon3BOJCTBEHHO-
obpasoBarenbhas/ production and

OHJIIPICTIK-TEXHOJIOT USITBIK; YHBIMAACTBIpY-0acKapy, ecenrey-xobanay,
TEXHOJIOTUYECKasi, OpPraHW3aIMOHHO-YIIPABICHYCCKAs,, PACUYCTHO-IPOCKTHAS,
technological, organizational and managerial, settlement and design, educational




Oky HoTmzKeJiepi/Pe3yabTaTnl 00yuenus/ Learning outcomes

KvlnysHepeemuxkacol canacblHOa OHbL OAMbIMY YWiH JHCemKIikmi Kaciou Kvizmemi mypanvl Oinimee ue / Bnadeem 3nanuamu
npogheccuonanvHoll OesmeabHOCImU 6 001aCmU Meni00IHepzemuKu, docmamounvimu ons eé pazeumusn | Has knowledge of
professional activities in the field of heat and power engineering, sufficient for its development

OH/PO/LO 1

DHepeemuKkanblk MUiMOi HCbLIYMEXHOIOSUSNILIK HCIHE HCOLILYIHEPLeMUKANBIK Jicylienepli KYpY CalacblHOagbl d1eMOIK JHCaHe KA3aKCMAHObIK
SbUILIMHBIY  Jicemicmikmepin mycinedi/ Ilonumaem oOocmudiceHus MUpo6oll u KAa3axXCMAHCKOU HAYKU 6 001acmu noCmpoeHus
IHepzemuuecKku IPGHeKmusnvlx meniomexnonocuueckux u menaoinepzemuyeckux cucmem/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

Opinmecmep d#caHe KblzMemKepiepmMeH OHmMatiibl KapblM-KAmblHAC OpHAmMYyea Kabiiemmi, YUblMHbIY dPINMecmepiMer HcoHe
Kbl3MemKepaepimen Komanoaoa srcymulc icmetl anaovl | Ymeem cmpoums onmumanvHble KOMMYHUKAYUU C KOJL1E2amMU U
compyoHukamu, pabomams 6 Komanoe ¢ KoJuiezamu u compyonuxamu opzanuzayuu |/ Able to build optimal communications with
colleagues and employees, work in a team with colleagues and employees of the organization

OH/PO/LO 3

Kvlnysnepeemuka — canacblHOazbl — bLILIMU-UHHOBAYUSIBIK — Kbl3Memmi, — OHblH  [WiHOe OHblY — 23ipleMenepiniy  Oip  Oeniciu
KOMMEPYUSLIAHOBIPYObL Jcy3e2e acblpy Ke3iHoe a3iplleHemin wewimoepee cayammol IKOHOMUKALIK baga bepedi. /IIpoeodum zpamommuyto
IKOHOMUYUECKYIO OUEHKY Da3padamuvléaemvlX peuleHull npu peanu3auyuu Hay4Hoi U UHHOBAUUOHHOU OdeamebHocmell 6 odnacmu
menioIHepzemuKu, 6KIOUA Kommepuyuanusauyuro wacmu ceoux paspadvomox/ 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 4

JKbLymexHon02UsIbIE, JCaHe JHCBLILYIHEPLCMUKANBIEK, HCADOBIKMBIY JICHULY HCAZ0AUbIH 3epmme)y CAiacblHOa madxicipubenix 3epmmeynepoi
acyzeee  acvipaovll Ocywiecmensiem — IKCREPUMEHMATbHbIE  UCCIE006AHUSL 6  O00ACMU  U3YYEHUS  MENN08020  COCHOSAHUA
Men10MmexHoN0cUUecKoz0 u menjoInepzemuueckozo ooopyoosanus/Carries out experimental research in the field of studying the
thermal state of heat technology and heat power equipment

OHIPOI LO 5

¥aimmuix oicone xanvikapanvlk manimemmep OA3ACLIMEH JHCYMbIC iCMey ApKblLIbl bLILIMU OHIMOLLIKMI JCaHe dHcapusiiay 6enceHOiniciH
apmmuipyea Kabinemmi / Cnocoben noewviuiamsv HAYYHYIO PeE3YIbMAMUEHOCMb U NYOJIUKAUUOHHYI0O AKMUBHOCHb, padomas c
HauuoHanbHBIMU U mexncoynapoonvimu oazamu oannvix | Capable of increasing scientific productivity and publication activity by
working with national and international databases

OH/PO/ LO 6

Foinvivu-3epmmey dcone madncipubenik-KoOHCMpPYKMOPAblK HCYMbIcmapobl 6ackapy dcoHe/Hemece KAMuICY, COMbIH [WiHOe NIHAPANLIK,
XanvlKapanvlk (3epmmey Hamudicenepin KeuiHHeH Kommepyusianovipymer) / Cnocoben pyKosooumv u/uiu RPUHUMAMDb yudacmue 6
6blnOJIHEHUU Hayuuo-ucc11e003ameﬂbc1<ux U OnbIMHO-KOHCMPYKMOPCKUX pa60m, 6 mom 4ucie Meofcoucuunﬂunapnble,
MedncoOyHapoonsle (¢ nociedyrowen Kommepyuaiuszayueil pesyasmamos uccieoosanus) | Able to manage and/or take part in research
and development work, including interdisciplinary, international (with subsequent commercialization of research results)

OH/PO/ LO 7




Bisim Gepy 6armapaamaceinbiH Ma3myHbl/Coep:kanne oopasosareiabHoii nporpammbi/Content of the educational program

Bakpuiay Hbicanbl/

Monyns ataysl/ / Cemectp/ ITon xombl/ [TonniH aTaysl/ [ukn >koHE KOMITOHEHT/ Oky HoTHXKECl/
Ne | HazBanme monmyms/ Elégl'S Cemectp/ | Ko nucumnnunsl/ HaszBanue aucuurimHel/ Hukn u KOMIOHEHT/ CDFOP Ma KOHTPOILA/ Pesynbrat 0OyueHus/
N ST orm of control .
Module name Semester | Discipline code Name of discipline Cycle and Component Educational outcome
AKaIeMUSIIBIK BIT/KOOK
5 1 AZhéggZ/AW ka3y/AkaieMU4ecKoe BJ1I/BK Emt/Ok3/Exam OH/PO/LO 1,6, 7
nrchbmo/Academic writing BD/UC
TexHUKaIBIK JMarHOCTHKA
omicTepiH  KOJJaHa  OTBHIPHII,
KOFapBbI TeMIIepaTypajibl
KOHJIBIPFBUIAPIbIH OMIpIIiK
TDAKOJTKOCD | ks Oaranay /OtieHKa
/ JKU3HEHHOTO [UKJIa BII/TK
OJCVUIMTD/ | BbIcOKOTEMIEpaTypHBIX BJI/KB Emt1/9K3/Exam OH/PO/LO 2, 4,5
LCAHIUTDM | ycTaHOBOK C HCIIOJIb30BaHHUEM BD/SC
5201 METOIOB TEXHUYECKOTO
muarHoctupoBanus/ Life cycle
3amanayu assessment of high-temperature
FRIIBIMAAPIbIH installations ~ using  technical
O3CKTI 5 1 diagnostic methods
1 Mgili?:ﬁ)polgﬁz;}ﬁnb TexXHUKAIBIK TOyeKeAep i
Oackapy >KoHe JKOFapbl
COBPCMCHHBIX TeMIepaTypajibl arperarTapIbiy
Hayx/Actual anaTTBHUIBIFBIH TOMEHCTY/
problems of modern VipasieHue TEXHUUECKUMU
sciences TTBJTAAT/ BII/TK
UTRSABA/ | DHOKaMi H CHILKEHHE BJI/KB Em1/kx3/Exam | OH/PO/LO 2, 4,5
MTRRAHU 5201 | 2PaPHHHOCTH BD/SC
BBICOKOTEMITEPATypPHBIX
arperatoB / Management of
technical risks and reduction of
accidents of high-temperature
units
FB'IJIBIMI/I 3epTTeyiep BIIAKOOK
5 1 GZAIMNI/RM | anicteme/Metouica HaydHEIX BJ/BK Emr/9x3/Exam | OH/PO/LO 2, 5,7
5201 uccienoBanuii/ Research BD/UC
methodology
20 | 1,2,3.4 Onnipicrix npaxtixacs / BI1/BJI/BD JIC/J13/DP OH/PO/LO 1, 3

HpOI/I3BOIlCTBeHHa${ IMPAKTHUKA /




Production practice

DHEpreTHKa )KOHe
KBUTyTEXHUKA/JHEP
reTuKa u
TEIUIOTEXHUKA/
Energy and heat
engineering

OEKTMA/
KTMMP/
CTMMIHPE
5301

OHEpKICINTIK KbUTY
OHCPIrCTUKACBIHAAT bl
KOMIIBIOTEPIIIK TEXHOJIOTUsIap
KOHE MOJICIIBJILY diCTepl
/KoMmbloTepHbIE TEXHOJIOTUU
U MCTOABI MOJACIUPOBAHHUA B
IIPOMBILUICHHOU
TeruiosHepreTuke/ Computer
technologies and modeling
methods in industrial heat
power engineering

TI/TK
TJUKB
MD/SC

Em1/OKk3/Exam

OH/PO/LO 2, 4,5

ZNUO/
OORI/
OPRR 5301

3epTTey HOTHXKENEpiH
YHBIMIACTBIPY JKoHE oHey /
Opranmzanus u 00padboTKa
PE3YJIBbTATOB UCCIICAOBAHUA /
Organization and processing of
research results

TI/TK
TJUKB
MD/SC

Em1/OK3/Exam

OH/PO/LO 2, 4,5

ZhTKOOKZhD/P
OOSTVTU/
POWIFHTI 5302

OprasukaiblK KaJabIKTapIbl
XKary Ke3iHJIe )KOFapbl
TEMIICpaTypaJibl
KOHBIPFbUIAPIAFEI KBUTY
TeHepalusCh /
Temnnorenepanus B
BBICOKOTEMIICPATYPHBIX
YCTaHOBKaXx IpU CKUT'aHUH
opranunveckux otxoaon/ Heat
generation in high-temperature
installations during the
incineration of organic waste

T/ TK
MJUKB
MD/SC

EmM1/OK3/Exam

OH/PO/LO 4,5

Gzus/
ORNP/
OMSP 5302

Frueimu sx00aHBI
YIBIMAACTBIPY JKoHE Oackapy
/Opranuzaiys 1 pyKOBOACTBO
HaYYHBIM ITPOCKTOM/
Organization and management
of a scientific project

TII/TK
IJ/KB
MD/SC

EM1/OK3/Exam

OH/PO/LO 3, 6, 7

123

1-6

DKCIIEPUMEHTTIK-3epTTEY

JIC/J13/DP

OH/POI/LO, 5,6,7




KYMBICHI /
DKCIepUMEHTaIbHO-
uccienoBaTenbckas padbora /
Experimental research work

12

I[OKTOpHBIK AUCCCPTALUAHEI XKa3y
6 xoHe Koray/ Hamucanue n
3alUTa JOKTOPCKOM
muccepramuu/Writing and
defending a doctoral dissertation

Kopray/3armmura/
Defending

OH/PO/LO
1,4,5,6,7

ITonaep Typajnl Mmagimertep/CBenenus o mucuummnax/Disciplines Information

ITonuin aTaysl/
HaumeHnoBanue
TUCIUTIINHBI/
Discipline name

ITonniH KbICKAIIIa cCHIIATTAMAChI/
KpaTtkoe onucanue 1uciunjanHbl/
Short description of the discipline

Kpeaurrep
caHbl/
KoanuecrBo
KpeauToB/
Number of
credits

Oky
HITHKeCH/
PesyabTar
o0yueHnus/

Educational
outcome

Bazaabik manaep mukai /Luka 6azopix mucuummn/Cycle of basic disciplines
KOO komnonenTi /By3oBcknii komnonent/ University component

AKaneMUsIIIBIK
Ka3y/AKaJeMHUECKO
e nmuceMo/Academic

[ToHHIH MaKCaTBI-KACIOM KY3BIPETTUIIKTI JaMBITY KOHE MOTIHIEPMEH aHAIMTHKAIBIK >KYMBIC
’Kacay YIIIH KaKeTTI KOMMYHHMKATHBTI AarAbUiapAsl >keTinaipy. Kypce keneci acmekrtinepni
KaMTH/IbI: SJIEKTPOHABIK MOJIiMETTep 0a3achl MEH KaTajorTapibl MaiiiaiaHy, aHHOTAIUsIap
MeH pedepaTrapasl Tajnay >koHe KYpy, aKaJeMHsJIbIK jkazyaa mapadpasanay kKoHe IoHeKco3
KENTIpY 9JICTepi, CUITEMEJIEpPMEH JKYMBIC ICTE€y Jar[bUIapblH Mrepy, IUlaruaT Maceselnepi,
OasgHIamanap AailblHIay, MaKajanap MEH Te3UCTep JKa3y JKoHe aKaJeMUsUIBIK MOTIHAEpAE Kui
Ke3neceTiH KarenmikTtep. [lpakTukaiblk cabakTapja JOKTOPAHTTAp FHUIBIMH Makajajap jkKa3y
YIIIH KaXETTi CBhIHM OMJIayJbl JaMbITajbl >KOHE Kas3ipri 3aMaHfbl XaJbIKAPAJbIK FbUIBIMU
’a30ama KOMMYHHKAIUs HOpManapslH MeHrepei. KopbITbiHapl Oaranay FRUIBIME Makaiajiap
a3y HOTHXKECIHE HeTi3/1eNeTiH 00abl.

writing

Llenv oucyunaunvl 3aKm04aemcs 8 pazeumuu NpoQecCUOHAIbHOU KOMNEMeHYUU U ViIyyuleHuu
KOMMYHUKAMUBHBIX HABLIKO8, HeOOX0OUMBIX O AHAIUMUYecKou pabomul ¢ mekcmamu. B kypc
6X00Am credyloujue acnekmol. UCNONb30BAHUE INIEKMPOHHBIX 6A3 OAHHBIX U KAMAN0208, AHANU3
U cos0anue amHomayuu u pegepamos, memoovl nepePpaz’uUposanUs U YUMUPOBAHUS 8
aKaoemu4yeckomM nNucbme, O0CB0€HUe HABbIKO8 pabombl C CCbLIKAMU, BONPOCHI NAASUAMA,
n0020Mo6KaA 0OKIA008, HANUCAHUE Cmamell U me3ucos, a MmakKice pacnpocmpaneHtvlie ouuoKu
6 akademuueckux mekcmax. Ha npaxmuyeckux 3auamusax OOKMOpaHmul 6yOym pazeueamv
KpUumuieckoe MululieHue, Heobxooumoe OJisi HanUCaHUus HAyYyHulX cmamel, U OC8OION HOPMbl

OH/PO/LO 1,
6,7




COBPEMEHHOU MeAHCOYHAPOOHOU HAYUHOU NUCLMEHHOU KoOMMYHUKayuu. mozosas oyenxa 6yoem
OCHOBAHA HA pe3ybmame HANUCAHUSL HAYYHBIX CInamell.

The purpose of discipline is to develop professional competence and improve communication
skills necessary for analytical work with texts. The course includes the following aspects: the
use of electronic databases and catalogs, the analysis and creation of abstracts and abstracts,
methods of paraphrasing and quoting in academic writing, mastering the skills of working with
links, plagiarism issues, preparation of reports, writing articles and abstracts, as well as common
errors in academic texts. In practical classes, doctoral students will develop the critical thinking
necessary for writing scientific articles and master the norms of modern international scientific
written communication. The final assessment will be based on the result of writing scientific
articles.

FreutbiMu 3epTTeynep
onicreme/MeTonHKa
Hay4IHBIX
HCCIIeIOBaHUI/
Research
methodology

IToHHIH MakcaThl — JOKTOpAHTTap[a XbULy SHEPreTUKachl OOMBIHIIA FBUIBIMH 3€pTTEyIepal
YUBIMIACTBIPY JKOHE XKYPri3y cajachbIHIAFbl 9iCTeMeNiK OimiM, OLTIK JKoHE Jarapuiap *KyHeciH
nambITy. IloH moKTOpaHTTapAbl FBUIBIMU-3€PTTEY KBI3METIH JKYprizyre OarbITTaiiiibl, OHBI
JKY3€re achIpyAbIH Ka3ipri oficTepiH, Kypalgapbl MEH KYpalIapblH TaHIayFa, FEUIBIMH-3EPTTEY
’KYMBICBIHBIH 9J[ICTEMECIH MEHIrepy/e, aFbIMIarbl FhUIBIMU aKIapaTThl 3epaeieyle, COHlai-aK
FBUIBIMH KYMBICTapIbIH HOTHKENEPiH AalbIHAayAa THICTI KY3BIPETTUTIKTEP/II MEHIrepyre BIKIal
eTe/ll. 3aMaH Tana0blHa caif *KyMbIC xkacay. [IoHre *aTtaThlHAAP: FHUIBIM, OHBIH aCIEKTLIepl MEH
(GyHKUOMSUTapBl, FBUIBIMH 3€PTTEYAIH OJiCHAMAChl MEH OMIiCTepi, FBUIBIMH 3€pTTEy OIicTepi,
FBUIBIMM  3€pTTEeYNIepi YHBIMAACTBIPY, FBUIBIMH JKCIEPUMEHT, 3€pTTey HOTHXKEJIepiH
YHBIMIACTBIPY KOHE OHJIEY, 3ePTTEY HOTHIKEIIEPiHIH THIMILTITT MEH carachlH Oaranay 9JicTepi.
[TpakTukanslk cabakTapia JAOKTOPAHTTAp FBUIBIMH IMPOOJieMaHbl, THIOTE3aHbl ajlfa KOOI,
FBUIBIMU 3€PTTEYNiH OOBEKTICI MEH TOHIH aHBIKTAYIbl, ©3CKTUITIH ALY/, 3€PTTEYIiH
MakcaTbl MEH MIHJETTEpiH KOIOJbl, MPAKTUKAJIBIK MAaHBI3/IbUIBIFl MEH FBUIBIMU JKaHAJBIFBIH
aHBIKTAy/bl; JOKTOPJBIK JHUCCEPTAlMs TaKbIpblObl OOMBIHIIA FHUIBIMH 3€pTTEY KYPri3yIdiH
o/licTepl MEH QMICTepiH TaHJAMIbI; SKCIEPUMEHTTIK 3€pTTEYNIEpIiH HOTHXKENEpiH ©HJACUTIH
6omanbl. KopbIThiHABI Oara jka30ala eMTUXaH jK9HE MOPT(OINO0 KOpFay HOTHXKeNepl OOMbIHILA
aHBIKTAJIAJIbL.

Lenvio oucyuniunvl sensiemcs Gopmuposanue y OOKMOPAHMOE8 CUCMEMbL MEeMOO0I0SULeCKUX
3HAHUL, YMEHUll U HABLIKOS 68 00IACMU OP2AHUZAYUU U NPOBEOCHUSl HAYYHbIX UCCIe008AHULL 8
meniosnepeemuke. ucyuniuna opueHmupyem OOKMOPAHMO8 HA  6e0eHUue HAY4HO-
UCCIe008aMENbCKO20 8UOA O0ESIMENbHOCIU, CHOCOOCMBYem 6bl00pY AKMYAIbHbIX MemOo008,
cpedcme U UHCHPYMEHMO8 ee OCYWeCmeienus, Nnpuoodpemenuio  CoOOmeemcmeayouux
KOMHemeHyull 6 081A0eHUU MeMOOUKOU HAYYHO-UCCAe008AMENbCKOU pabomvl, U3VUEHUIO
AKmMyanvbHol HAY4YHOU UHGOpMayuu, a maxdxce OQOpPMIEHUIO UMO0208 HAYUHOU pabomvl 8
COOMBEMCMBUL C COBPEMEHHbIMU MPeOo8aHUAMU. [JUCYUNIUHA COOePHCUM.: HAYKA, ee ACNeKmbl
U yHKyuu, Memoooniocus U MemoOOUKd HAYHYHBIX UCCAeO08AHUL, MemoObl HAYUHbIX

OH/PO/LO 2,
5,7




UCCNeO08AHUL, OP2AHUAYUSL HAYYHBIX UCCLEO08AHUL, HAYUHLIL IKCNEPUMEHM, OPeAHU3aYUs U
obpabomxa pe3ynbmamos UCCie008aHuss, Memoovl OYeHKU IpdexmusHocmu u Kavecmea
pesyrbmamos  ucciedosanutl. Ha npakmuueckux —3amamusix  OOKMOPAHMbL  HAYYAMCS
8b108UCAMb  HAYYHYIO NpoOIemy, 2unomesy, onpeoeiam o0vbeKm U npeomem HAYYHO2O0
UCCAEO08AHUSL, OOKANCYI AKMYANbHOCHb, NOCMABM Yellb U 3a0ayu UCCAeO08AHUSL, ONPEOeisim
NPAKMUYECKYr0 3HAYUMOCIb U HAYYHYIO HOBU3HY, NPOU3BeOym 6bl00p Memooo8 u Memooux
ocyujecmenenus Hay4HblX UCCIe008aHU NO meme OOKMOPCKOU ouccepmayuu; nposeoym
00pabomky pe3yibmamos 3IKCNEePUMEHMANbHbIX ucciedosanuti. HMmozosas oyenxa 6ydem
chopmuposana no umoz2am NUCbMeHHO20 IK3AMEHA U 3auumsl nopmagoauo.

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.

OHipicTiK
npakTHKachl /
[IpousBoacTBeHHAs
npakTuka /
Production practice

OHJIIPICTIK MPAKTHUKACBIHBIH MakKcaThl — KOCIMOPBIHAA 3€pPTTEYIiH HETi3rl oMICTepiH Hrepy.
OHIIPICTIK MIPAKTUKACHl MIEHOEPiH/I€ TOKTOPAHT TEXHOJIOTUSUIBIK MalllHaJIap/ bl xKobanay MeH
naigananyasl 3epTTey SIICTEPiH, TEXHOIOTUSIBIK MAIIMHANAP/IBIH CEHIMILUIIT MEH naiaanany
cUnaTTaMajapblH ecenrey OOWbIHIIA KOMIBIOTEPIIK OaFnapiaMalapMeH KYMBIC 1CTEYIIH
MPAKTUKANBIK JaFIbUIapPbIH, SKCIEPUMEHTTIK 3€pTTey, AIKCIEPHUMEHT HOTIKEICPIH OHJEY,
3epTTey HOTHXKeyepi OOMBIHINA €CenTi JalbIHAay KOHE KOpFay JarapliapblH MeHrepedi. Ecen
VHHBEpCHUTET Mpodeccopiapbl KaTapbIHAAFbl INTATTHIK OKBITYIIBUIAD KOHE MIAKbIpATaThIH
CepiKTeC  KOCIMOPBIHIAPABIH  MHXXCHEPJIK-TEXHUKAIBIK  KBI3METKEpJEpl  KAaTBHICYBIMCH
JKUHAJIATHIH KadeIpaHbIH KCHEUTINTEeH OTHIPHICHIHA OaFalaHaThIH OOAIbL.

Llenv npousgoOcmeeHHol NPAKMUKU — OCBOEHUE OCHOBHbIX MemOo008 UCCIe008aHUL HA
npouzeoocmee. B pamkax npoussodcmeennoti npakmuku OOKMOPAHM O0C8OUM MemoObl
UCCNe008aHUSL NPOEKMUPOBAHU U IKCHAYAMAYUU MEXHOI0SUYECKUX MAWlUH, NpaKmuieckKue
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Ha8blKU pabomvl ¢ KOMHbIOMEPHbIMU NPOSPAMMAMU NO  pacyemy HAOeHCHOCMU U
IKCHIYAMAYUOHHBIX XAPAKMEPUCTIUK MEXHOLOUYECKUX MAWUH, HABLIKU IKCHEPUMEHMATbHBIX
uccaed08anuil, 06pabomKu pe3yibmanmos KCNEPUMEHMO8, NOO2OMOBKU U 3AWUNMbl Om4ema no
pesyabmamam ucciredosanuti. Omuem OyOem OYeHUBAMbCA HA PACUUPEHHOM 3aCe0aHuu
Kageopvl wmamHelMu npenooasamensiMu U3 UUcia npogheccopos ynusepcumema u
NPUSTIAUEHHBIMU UHHCEHEPHO-MEXHUYECKUMU PADOMHUKO8 NPEONPUAIMUL-NAPIMHEPO8.

The goal of the production practice is to master the basic research methods in production.
During the production practice, the doctoral student will master research methods for the design
and operation of technological machines, practical skills in working with computer programs for
calculating the reliability and operational characteristics of technological machines, skills in
experimental research, processing experimental results, and preparing and defending a report on
the research results. The report will be evaluated at an extended meeting of the department by
regular faculty members from among the university professors and invited engineering and
technical workers from partner enterprises.

Bazaabik monaep nuki /Iuka 6a3obix qucuunmae/Cycle of basic disciplines
Tannay ooiibinma komnonenT/Komnonent no Buioopy/ Selectable Component

TexHuKabIK,
JANarHoCTukKa
omicTepiH KoJaHa
OTBIPBIIL, KOFAPbI
TEMIIEpaTypabl
KOHIBIPFBUIAPIBIH
OMIPJIIK IUKITIH
Oarayay /OneHka
JKHU3HCHHOI'O [IUKJIa
BBICOKOTEMIIEPATYPHBI
X YCTaHOBOK C
HCIIOB30BAHUEM
METOZIOB
TEXHUYCCKOI'O
JTNAaTHOCTUPOBAHMUS/
Life cycle assessment
of high-temperature
installations using
technical diagnostic
methods

[ToHHIH MakcaThl-IOKTOpaHTTapAa Ka3ipri 3aMaHfbl JUATHOCTHKAIBIK >Kyienepal KemeHnl
naiinanany eceOiHEeH aFbIMIarbl KbI3MET KOPCETY JKOHE JKOHJEY JKYHECiH KeTUINIpYy apKbUIbI
JKorapel TemriepaTypaibl arperaTTap/pl MaiJananyablH CEHIMALUIII MEH THUIMIUITIH apTThIpy
KaFuJaTTapblH HAKThl TYCIHYAlI KambmTacTelpy. [loH MbIHAmapabl KaMTHIBL: TEXHHUKAHBIH
CEHIMIIITH KaMTaMachl3 €Ty, TO3yFa YIIbIpaFaH MalllHalap MeH OeIIeKTepAiH KajIbIK
pecypceiH OopKay oficTepi, CEHIMAUIIK MeH OepiKTIK KOPCETKIITEepiH Tannay, CEHIMALTIK
CTaHJAPTTapblH OeJrisiey, TEXHUKANIBIK *KaOJbIKThIH KaJlABIK pecypchlH Oaranay, KaOabIKTbIH
TEXHHUKAJIBIK TUAarHOCTUKACHI: 9/IICTEP MEH KYpPbUIFbUIAP, >KaOABIKTHIH KbI3MET €Ty MEp3iMiH
y3apty axictepi. [IpakTukanslk cabakrap meHOepiHAe JOKTOPAaHTBIH TEXHHUKAIBIK KYHelepain
aKAyChI3 KYMBIC 1CT€Y BIKTUMAJIBIFBIH €CeNTeN I, KaOIbIKThIH CEHIMIUIIK KOPCETKIIITepiHEe
Tangay oOKyprizeli, KajilblHA KEJNTIPUIETIH >KOHE KalIblHA KENTIPUIMEHTIH KyienepaiH
CEHIMAUIIrH Oaranailipl, oJlapJblH CEHIMAUIIK CBIHBINTAPBIH aHbIKTalIbl. KophIThIHIBI Oara
*a30ala eMTUXaH 0apbIChIH/IA KAIBIITACTHIPbUIAIbI.

Lenv Ooucyuniunvl - opmuposarue y OOKMOPAHMO8 OMYEMAUBO2O0 NOHUMAHUS NPUHYUNOS
NOBLIUWEHUSL  HAOENCHOCMU U dhhekmusnocmu  SKCNIAyamayuu  8blCOKOMEMNEPAMYHbIX
azpe2amos uepes COBEPUIEHCMBOBAHUE CUCMEMbl MEKYUe20 00CIVICUBAHUS U PEMOHMO8 3d
CUém KOMNIEKCHO20 UCNONb308AHUSL COBPEMEHHBIX CUCMEM OUACHOCMUPOB8aHnus. Jlucyuniuna
cooepoicum: obecnedenue HAOEHCHOCMU MEXHUKU, MemoObl NPOSHOZUPOBAHUS OCMAMOYHO20
pecypca mMawiuH u Oemaneu, NOOBEPIHCEHHbIX UZHOCY, AHAIU3 NOKA3amenel HAOeHCHOCMmU U
00J1208€YHOCMU, VCMAHOBNEHUe CMAHOAPMO8 HAOEHCHOCMU, OYEHKA OCMAMOYHO20 pecypcd
MeXHU4ecKko20 000py0068aHUs, MEXHUYeCKds OUASHOCMUKA 000py008anus: memoosbl U
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yempouicmea, mMemoovl NPOOLeHUs. CPoKa Cydcovl 06opyoosanus. B pamkax npaxmuueckux
3aHAMUN  OOKMOpaHmsl  OYOYm  paccuumvléams  8epoOSIMHOCHb  0e30MKA3HOU  pabomul
MEXHUYECKUX CUcmem, NposoOUmMs aHAIU3 NoKa3amenel HAOeHCHOCMU 000pPYO08aHUs,
OYEHUBAMb HAOEHCHOCMb BOCCMAHABIUBAEMbIX U HEBOCCIMAHABIUBAEMBIX CUCTEM, ONPEOeIsimb
ux kaaccol Haodexchocmu. Mmozoeas oyenxka Oyoem cghopmuposana 8 xooe NUCbMEHHO20
IK3AMEHA.

The purpose of the discipline is to form a clear understanding among doctoral students of the
principles of improving the reliability and efficiency of operation of high-temperature units
through improving the system of routine maintenance and repairs through the integrated use of
modern diagnostic systems. The discipline contains: ensuring the reliability of equipment,
methods for predicting the residual life of machines and parts subject to wear, analyzing
reliability and durability indicators, setting reliability standards, evaluating the residual life of
technical equipment, technical diagnostics of equipment: methods and devices, methods for
extending the service life of equipment. As part of the practical classes, students will calculate
the probability of trouble-free operation of technical systems, analyze equipment reliability
indicators, evaluate the reliability of recoverable and non-recoverable systems, and determine
their reliability classes. The final grade will be formed during the written exam.

TexHnKanbIK
TOyeKeIAep i
Oackapy JkoHe
YKOFapPBI
TEeMIIepaTypaibl
arperaTTapablH
anaTThUIbIFbIH
TOMEHCTY/
VYnpasnenue
TEXHUYCCKUMHU
PUCKAMH U
CHIKEHUE
aBapUNHOCTH
BBICOKOTEMIIEPATYPH
BIX arperaTos /
Management of
technical risks and
reduction of
accidents of high-
temperature units

[ToHHIH MaKcaTbl TEXHUKAJBIK TOYEKeNIepl 0acKkapy >KoHe *KbUTy dHEPreTHKaIbIK a0 bIKTap
KYMBIC ICTETEeH Ke3/I¢ amaTThUIBIKTBI TOMEHACTY TOCUIIEPiH 3epeney 0omibin Tadbbutanbl. [IoH
KbUTy SHEpPreTUKAJbIK >KaOAbIKTaparbl anaTrrapra 9KeJIeTiH Herisri (akropiapabl Tangaymisl,
COHJAI-aK OHBIH CEHIMAUIITIH JKaKcapTy YIIIH CTPAaTerwsuIblK TICUIIEpal o3ipieyre
OafpITTaNFaH  YUBIMAACTBIPYIIBUIBIK-TEXHUKAJBIK ~ CHUMATTaFbl  Iapagapasl  KaMTUIBL.
ToxipuOenik cabakrapma OUTIM amymIbIap JKbUTy JHEPTreTHKABIK KAOJBIKTBIH KaJIbIK
PECYpPCBIHBIH CEHIMIUIITIH ecenTey koHe 0oinkay SicTepiH 3epaeneiii. ANbIHFaH MAJIIMETTEp
HETi31H€ aHBIKTAIFaH oJICI3 JKAaKTapJbl €CKEpPE OTBIPBIN, KOCIMOPHIH YIIIH YCHIHBICTAp
xacanaibl. KopbIThIH/IbI OaFa jka30aiia eMTHXaH 0apbIChIH/a KAJIBIITACTIPbUIAIBI.

Lenvio Oucyuniunvl s6155emMcsi U3yYeHue Cnocob08 YNpasienuss MexXHUYeCKUMU PUCKAMU U
CHUDICEHUsL aBaputiHocmu npu pabome menjiodHepeemuyeckoeo 0bopyoosanus. Jucyuniuna
CO0epIAHCUM AHATU3 OCHOBHBIX (PAKMOPOS, NPUBOOSUUX K ABAPUSIM HA MENI0IHEPLeMUUECKOM
000pYy008aHUU, A MAKICE MePbl OPLAHUIAYUOHHO-MEXHULECKO20 XapaKkmepd, HanpagieHHble Ha
paspabomky cmpameuyeckux nooxo008 0jis yiyyuieHus e2o naoedxcHocmu. Ha npakmuyeckux
3aHAMUAX  0byuarwuecs uyyam Memoovl pacuema HAOeHCHOCMU U  NPOSHOZUPOBAHUS
0CMamo4Ho20 pecypca meniodHepeemuyecko2o obopyoosanus. Ha ocnose nonyuennvix
Oaunvix Oy0ym pazpabamuléamvpCsi peKOMeHOAyUuY Ol NPEONPUAMUsL C YU4emoM BblAGIEHHbIX
cnabvix mecm. lmozoeas oyenxa 6yoem cghopmuposana 8 xoo0e NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to study ways to manage technical risks and reduce accidents
during operation of thermal power equipment. The discipline contains an analysis of the main
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factors leading to accidents on thermal power equipment, as well as organizational and technical
measures aimed at developing strategic approaches to improve its reliability. In practical
classes, students will learn methods for calculating the reliability and forecasting the residual
life of thermal power equipment. Based on the data obtained, recommendations will be
developed for the company, taking into account the identified weaknesses. The final grade will
be formed during the written exam.

Mpodunaai monnep mukai /IHuxa npopuaupyrompix mucuunaun/Cycle of major disciplines
KOO xomnonenti /By3oBckuii komnonent/University component

Mpoduaai monaep mukiai /Huka npopumupyrombix aucuuniaun/Cycle of major disciplines
Tannay ooiibinma komnoneHT/Komnonent nmo Bo1oopy/ Selectable Component

OHEPKICINTIK JKBLTY
SHEPreTUKACHIH/IaFbl
KOMIIBIOTEPITIK
TEXHOJIOTHsLIIap
KOHE MOJEIIBACY
omictepi
/KoMmmnbloTepHbIe
TEXHOJIOTHH U
METO/1bI
MO/JIEIMPOBAHUS B
MIPOMBILUICHHOU
TEIJIOOHEPreTHKE/
Computer
technologies and
modeling methods in
industrial heat power
engineering

[TonHiH MakcaThl — JOKTOPAHTTAPABbIH JKbUTy JHEPreTHKAchl OOBEKTUICPIH 3epTTEYy JKOHE
MOJICNIBbJICY MACeNeNepiH IMIelyre KOMIBIOTEPIIIK TEXHOJIOTHSUIAPAbl KOJAAaHy JaFabLIapbiH
nampiTy. [loHre MbIHamap Kipedi: KOMIBIOTEPIIK TEXHOJOTHSIAp, MOJENbIEy ecenTepiH
HIenIyre apHajfaH KoyigaHOanbl OargapiaMaiblK MaKeTTep, MOJENBICY MOJENbIAEpl MEH
TYpJepi, MOJAENbICY Ke3eHAEpl, KbULY *KOHE Macca aliMacy KYPBUIFbUIAPBIH MaTeMaTHKAJbIK
MOJICNBICY, JKbUTy JKOHE Macca aJMacy MpOIECTEepPiH MaTEeMAaTUKAJIBIK MOJENbALy (KbUTY
OTKI3TIIITIK MOCEeJIeCi), MPOIECTEPAl MOMACIBACY. KbUTY SJEKTP CTaHIUSIAPBIHBIH HETI3Ti
KaOIBIKTApbIHA, HETI3T1 JKBUTY-DHEPreTHKAIBIK HBICAHIAPAbl MOJENbACY. [IpaKTHKaIIbIK
cabakTapJia JOKTOpDAHTTap MaTEMATHKAIBIK MOJENbACP KYpacThIpaabl, >KbUTYOTKI3TIIITIK
€CeNTepiH MEIIyiH CaHIBIK dICTepiH KOJAAHAIbI, €CENTEePl IIbIFapy YIIiH MaTeMaTUKAJIBIK
MOJENbACY TNPUHIUNTEPIH KonnaHaisl. KopbIThiHABI Oara jxa30amia eMTHUXaH Ke3iHae
aHBIKTAJIAIBI.

Lenv oucyunaunvl - opmuposanue y 0OKMOPAHMOE HABLIKOG NPUMEHEHUSI KOMNbIOMEPHbIX
MEXHONO02UTl K peuleHuro 3a0ay, C8A3AHHLIX C UCCIe008aHUeM U MOOeIUPOsanuem 00beKmos
MENI0IHEPLEMULECKOU Ompaciu. JUCYUniuHa cooepucum: KOMNbIOMEPHble MEXHOIO02UU,
nakemsl HNPUKIAOHBIX NPOSPAMM Ol peuleHus 3a0ad MOoOenupo8aHus, MOOeiu U 6uUobl
MOOeNUpOBanuUsl, Manvl  MOOETUPOBAHUS, MAMEMAMULECKOe MOOeIUPOBaAHUe  Meno-
MaccooOMeHHbIX annapamos, Mamemamuyeckoe Moodenuposanue npoyeccos
menjiomaccoobmena (3a0ava mMenionpo8oOOHOCMU), MOOEIUPOBAHUE NPOYECCO8 6 OCHOBHOM
obopyodosanuu TOC, mooerupogarue OCHOBHLIX MmenjiodHepeemuieckux obvexmos. Ha
NPAKMUYECKUX 3aHAMUAX OOKMOPAHMbL NOCMPOSM MamemMamuideckue Mooeu, UCNOAb3YIoN
YucneHHvle Memoobl  peuleHus  3a0ay  Menjionpo8oOHOCMU, NpUMEHEeHUe  NPUHYUNOS
MAMEMAMUYECK020 MOOEIUPOBAHUsL OISl peuleHUs NOCMAsIeHHbIX 3a0ay. Mmoeosas oyeHka
OyO0em cghopmuposana 8 xo0e NUCLMEHHO20 IK3AMEHA.

The goal of the discipline is to develop doctoral students' skills in applying computer
technologies to solving problems related to the research and modeling of thermal power
industry facilities. The discipline contains: computer technologies, application software
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packages for solving modeling problems, 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, modeling of the main heat and power facilities. In practical
classes, doctoral students will build mathematical models, use numerical methods for solving
heat conduction problems, and apply the principles of mathematical modeling to solve
problems. The final grade will be determined during the written examination.

3eprrey
HOTHXKENEPiH
YUBIMAACTBIPY KOHE
eHjiey /
Opranuzanus u
o0OpaboTka
pe3yabTaToB
uccienoBaHus /
Organization and
processing of
research results

[ToHHIH MakcaTbl — JOKTOPAHTTAPABIH >KbUTy 3HEPreTHKachl OOBEKTUIEPIHIE >KYpri3iareH
Toxipubenep OapbIChIHIA aJbIHFAH FHUIBIMHU 3€pTTEYJIEPIIH HOTHXKEIEPIH OHACY JaFIbUIapblH
nambiTy. IIoH MBIHamapabpl KaMTHOBL TajlfayFa OacTamkbl MOJIIMETTEpAl JalbIHIAYy,
AKCIIEPUMEHTTIK JAEPEKTEp/l YChIHY OAICTEpl, SKCIEPUMEHTTIK MOIIMETTEP/l CTaTUCTHKAIBIK
Oaranay, KOPpEISLMSUIBIK KOHE (DAKTOPJIBIK Taujnay, 3epTTey HOTHXKEIEepiH Tanjgay »MKoHe
WHTEpHpeTausiay, 3epTTey HOTWKeNepiHiH ceHiMaumri. Toxipubemik  cabakrapaa
JOKTOpAaHTTap  TajjayFa OKCHEPUMEHTTIK  JepeKTepli  JalbIHIalAbl,  MaJIiMeTTepal
CTATUCTUKAJIBIK OHJICYAl KYPrizeli, 3KCHEPUMEHTTIK MOIIMETTEPre KOPPEIUSIbIK KOHE
perpeccusUIbIK  Taljay OKYpri3eldi, ajlblHFAH HOTIDKEIEPAIH CEHIMAUIIriH  Oaranmaibl.
KopwiThiHp! Oara jka30alia eMTHXaH Ke31H/e aHBIKTaIa lbl.

Lenv Oucyunnunvl — opmuposanue y OOKMOPAHMO8 HABLIKO8 00pPAOOMKU pe3yIbmamos
HAYYHO20 UCCAE008AHUs, NOJYYEHHbIX 8 X00e NPOBEOeHHbIX IKCHEPUMEHMOB8 HA 00beKmax
MENI0IHEPLeMULECKOL OMPAciu. JJUCYUNIUHA COOepIHCUM. NOO2OMOBKA NEPEUUHBIX OAHHBIX K
amanusy, cnocoowvl npeocmagieHus IKCNePUMEHMANbHbIX OAHHLIX, CMAMUCMUYECKas OYeHKA
IKCHEPUMEHMANLHBIX  OAHHBIX, KOPPEISAYUOHHLIUL U  (DaKMOPHBLL — AHAIU3, AHAIU3 U
unmepnpemayus pe3yibmamos Uccie008anus, O0CHOBEPHOCMb Pe3YIbmMamos UCCIe008AHUSL.
Ha npaxkmuueckux saumsamusx OOKMOPAHMbl NOO2OMOSSM IKCNEPUMEHMAIbHbIE OAHHbIE K
aHanusy, npoeeoym CMAmMuUCmMuyeckyro oopabomKy OaHHbIX, NPO8eOym KOPPEIAYUOHHDIL U
PecPecCUOHHbIU AHANU3 IKCNEPUMEHMANLHBIX OAHHBLX, OYEHAM OO0CMOBEPHOCTb NOJYYEHHbIX
pesyrvmamos. imozcosas oyenka 6yoem cpopmuposana 6 xo0e nuCbMeHHO20 IK3AMEHA.

The purpose of the discipline is to develop doctoral students’ skills in processing the results of
scientific research obtained during experiments conducted at thermal power industry facilities.
The discipline contains: preparation of primary data for analysis, methods of presenting
experimental data, statistical assessment of experimental data, correlation and factor analysis,
analysis and interpretation of research results, reliability of research results. During practical
classes, doctoral students will prepare experimental data for analysis, conduct statistical
processing of data, conduct correlation and regression analysis of experimental data, and
evaluate the reliability of the results obtained. The final grade will be determined during the
written examination.
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OpraaukaibiK
KaJIABIKTapbI XKary
KE31H]Ie KOFaPhI
TEMIIEpATypalIbl
KOHABIPpFbLIIapAaFbl
JKbLTY TCHCPAIHUACHL
/ TemoreHeparus B
BBICOKOTEMIIEPATYPH
bIX YCTAHOBKAX IIpH
CXKHUT'aHUHN
OpraHu4YCCKUx
orxomos/ Heat
generation in high-
temperature
installations during
the incineration of
organic waste

ITonHiH MaKCaThI-TOKTOPAHTTAPIbIH Korapsl TeMITepaTypaibl KOHJIBIPFBLUTAPIbIH
OTTHIKTApPBIH/IA KaFyFa OPTaHWKAIBIK KaJJIBIKTApabl JalbIHAAY IaFabuIapbiH AaMbITy. Kype
KBUTY IIBIFAPY VIIIH OPraHUKaNbIK KaJIbIKTap[bl MaigalaHyabl, OChl PECYPCTHIH OleyeTiH
Oaramayjpl, COHIAH-aK YCaKTayabl, OpUKETTEyIi, KENTipyli *koHe Oacka mporecTepai Koca
aNfaH/ia, KaJAbIKTapabl JKaFyFa JaiblHaayapl KaMTuabl. [IoH KypaMbIHAa: OpUKETTePIiH JKbLTY
TEXHHUKAJIBIK CHITATTaMaJIapbl, OPUKETTEY MPOIECTEPIHE MATEMATHKAIBIK MOJCIBICY KYPTi3ei,
OpUKeTTepl HHEPreTHKANBIK MaKcaTTa MaijanaHy THIMAUITH Oaramaipl, OpPraHUKAIIBIK
KAJJIBIKTApIbl KaFyFa apHaJFaH Ka3aHIBIKTApIbIH KOHCTPYKIUSIAPBIH KOHE OCHI MPOIECTIH
OKOJIOTHSUIBIK  acTeKTiIepiH 3eprreiiai. Ilpaktukanblk cabakTapaa IJOKTOpaHTTap KaryFa
JMAWBIHABIKTBIH OHTAWJIBl OMICTEPIH TAJJAWIbl KOHE TaHHaWabpl, OacTankbl IMHKI3aTThIH
CUMaTTaMaJlapblH aHBIKTai/bl, OpUKETTEepJi KEeNTipy MpOLECiH ecenTeiai, OpuKeTTepAiH
KYPaMbIH JKOHE OJIAPBIH JKbUTYy CHUIATTaMAaJIapblH aHBIKTAMIbI, COHBIMEH KaTap OpraHUKaJIbIK
KaJABIKTApAbl JKaFyFa JalbIHAAy VIIH KaXeTTi *KaOIbIKThl TaHmainbl. KopbIThIHIBI Oara
az0ala eMTUXaH HEeT131He KaJIbIMTaCThIPhLIAIbI.

Lenv oucyunaunsl - pazgumue y 0OKMOPAHMO8 HABLIKOG NOO2OMOBKU OP2AHUUECKUX OMX0008 K
COICULAHUIO 8 TMONKAX BbICOKOMEMNEPAmypPHbIX YCMAHO80K. B pamkax xypca npedycmompeno
UCNONIL30BAHUE OP2AHUYECKUX OMX0008 OJisl 2eHepayuu menid, OYeHKd NOMEHYUALd Mmoo
pecypca, a makdce NOO20MOBKA OMX0008 K  COCUSAHUIO, BKIIOYAs — U3MelbYeHuUe,
bpuxemuposanue, Cywky u opyeue npoyeccol. JJUCYUNIUHA COOepIHCUm. MeniomexHudecKue
Xapakmepucmuku —Opukemos, Nnpogeoym Mamemamuyeckoe MOoOeIUpo8aHue npoyeccos
bpuxemuposanus, oyeHsm 3HEHEeKMUSHOCMb UCNOIb308AHUSL OPUKEMO8 68 IHeP2emUYecKUX
yensx, uyuam KOHCMpPYKYUU KOMio8 OJisl COHCULAHUS OPCAHUYECKUX OMX0008 U IKOJ02UYECKUe
acnekmul 0anH020 npoyecca. Ha npakxmuueckux 3aHAmMusx 0OKMOpanmsl nposeodym aHaiu3 u
8b100p ONMUMATILHBIX Mem0o008 NOO2OMOBKU K CICUSAHUIO, ONpedensm XapaKmepucmuru
UCXO0HO20 CbIPbs, NPOU36edym pacdem npoyecca CYwKu Opukemos, Oonpeoeism cocmas
Opukemos u ux meniomexHuyecKue Xapakmepucmuky, a makdice noobepym HeodOXooumoe
0bopyoosanue 051 NOO2OMOBKU OPSAHUYECKUX OMX0008 K cocueanuio. Mmoeosas oyenka
Oyoem popmuposamspcsi HA OCHOB8E NUCOMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop doctoral students' skills in preparing organic waste
for incineration in furnaces of high-temperature installations. The course provides for the use of
organic waste to generate heat, an assessment of the potential of this resource, as well as the
preparation of waste for incineration, including crushing, briquetting, drying and other
processes. The discipline contains: thermal engineering characteristics of briquettes,
mathematical modeling of briquetting processes will be carried out, the efficiency of using
briquettes for energy purposes will be evaluated, the designs of boilers for burning organic
waste and environmental aspects of this process will be studied. In practical classes, doctoral
students will analyze and select the optimal methods of preparation for combustion, determine
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the characteristics of the feedstock, calculate the drying process of briquettes, determine the
composition of briquettes and their thermal characteristics, as well as select the necessary
equipment for preparing organic waste for combustion. The final grade will be based on a
written exam.

FouibiMu sx00aHbI
YIBIMIACTBIPY JKOHE
Oackapy
/Opranusanus u
PYKOBOJICTBO
HAyYHBIM MTPOEKTOM/
Organization and
management of a
scientific project

[ToHHIH MaKcaThl — JOKTOPAHTTAP/IA FRUIBIMU SJIIC TIEH FHUIBIMU 3€PTTEY HET13ePiH, COHIai-aK
FBUIBIMM 3THKA NMPUHLMITEPIH KalblNTacThlpy. IIoH KypamblHAa: ©31HIH FBUIBIMHU K0OalapblH
o3iprey, onapAbl FBUIBIMH KOMHCCHSUIApFAa YCBIHY, 3€pTTey JKYPTidy JKOHE allbIHFaH
HoTIXKenepai Tanaay. CoHnai-aK, FeUIBIMU JK0OanapAarsl carnaHbl OaKbUIayIbIH HET13T1 TYpJepi,
00aHBI 1ICKE achIpy Ke31He ayauT KoHE ToyeKeAep i Oaranay 3epaeneHeTiH oonazsl. [IonHeH
COTTI OTY JOKTOpAaHTTapFa FBUIBIMU 3€pTTeyJepil Kocmapiay jkKoHe Oackapy AaFabUIapbIH
JaMBITyFa, COHAAWi-aK KOMaHJaJa THUIMAl KYMBIC ICTEyre >KOHE OpTYpil MaMaHAApAbIH
KbI3METIH yilnecTtipyre kemekreceni. Onap FhUIBIMH >KOOANapAblH MakcaTTapbl MeEH
MIHJIETTEPIH AepOec TYKbIPhIMIai allajibl, OJap bl ICKE achlpy CTpaTETHsIapbIH d31pieit anapl,
COHaii-aK aJbIHFAaH HOTIDKesepai Oapabap Oaranaii anmanel. KopbIThIHABI 6aFa FRUIBIMU K0Oara
OTIHIM/II KOpFay 0apbhIChIH/IA KAJIBINTACTBIPHUIATHIH 00T Ibl.

Lenv oucyuniunvt — cghopmuposams y 0OKMOPAHMOE OCHOBbI HAYUHO20 MemoOdd U HAYYHO2O
UCCNe008aHUs, A MAKJHCE NPUHYUNBL HAVYHOU IMUKU. J[UCYUnIuHa cooepicum: paspadbomky
CBOUX HAYUHBIX NPOEKMO8, NPEOCMABIEHUE UX HAYYHBIM KOMUCCUIM, NPOGeOeHUe UCCIe008AHUS
U aHanu3 nonyueHHvle pezyibmamsl. Taxoce 6YOym u3yueHbl OCHOBHblE BUObL KOHMPOTs
Kauecmea 6 HAYYHLIX NPOeKmax, ayouma U OYeHKU PUCKO8 NpU pearu3ayui npoexkmd.
Yenewnoe  npoxooicoenue  oucyunaumvbl  nomodcem  OOKMOPAHMAM — pA36UMb  HABLIKU
NIAHUPOBAHUSL U YNPAGTEHUS. HAYYHBIMU UCCAeO08AHUAMU, A MaKice dPpekmusrno pabomams 6
KOMaHOe U KOOPOUHUPOBAMb OesImeNbHOCMb PA3IUYHbIX  cneyuaniucmos. Ouu  cmozym
CAMOCMOSIMENLHO  (YOPMYAUPOSAMb Yeau U 3a0ayu HAYYHBIX NPOEKmos, paspabamvleéams
cmpame2uu UX peanuzayuu, d maxdxice aoeK8AmHO OYEHUBAMb NOJLYYEHHble Pe3)Ibmambl.
HUmoeosas oyenxa Oyoem chopmuposana 6 xooe 3auumvl 3as6KU HA HAYYHbII NPOEKN.

The purpose of the discipline is to form the foundations of scientific method and scientific
research among doctoral students, as well as the principles of scientific ethics. The discipline
contains: the development of their scientific projects, their presentation to scientific
commissions, conducting research and analyzing the results obtained. The main types of quality
control in scientific projects, audit and risk assessment during project implementation will also
be studied. Successful completion of the discipline will help doctoral students develop skills in
planning and managing scientific research, as well as work effectively in a team and coordinate
the activities of various specialists. They will be able to independently formulate the goals and
objectives of scientific projects, develop strategies for their implementation, and adequately
evaluate the results obtained. The final assessment will be formed during the defense of the
application for the scientific project.

OH/PO/LO
3,6,7




3epTTey TaKbIPHIObI OOWBIHINIA oACOMETTEpre AHAIMTHKAIBIK IIONY. 3epTTey oJIiCTeMECiH
TaHJay. 3epTTENETIH MPOIECTEp MEH KYPBUIFBUIAPIBIH MOJIEIBACPIH J3IpJiey KOHE OJap.ibl
Ansys koHe MatLab Oarmapnamanblk MakKeTTepiH KOJIJaHa OTBIPBIIT  MaTEMaTHKAIIbIK
MOJIENbICY. 3epTXaHANbBIK JKaFaaiia SKCIIEPUMEHTTIK 3epTTeylep Kyprizy. O3iHiH FBUIBIMU

DKCTIEPUMEHTTIK- 13/IEHICTEPiHIH HOTH)KeNepi OOMBIHINA eCenTi NalbIHIay XKOHE KOpFay.
3epTTey KYMBICHI / Ananumuyeckuii 0630p umepamypsl no meme ucciedosanus. Bwibop memoodonocuu
DKCMEePUMEHTAIBHO- | ucciedosanus. Paspabomka mooleneil uzyuaemvix npoyeccos u yYCmpoucms, a maxice ux OH/PO/LO
10 | uccnenoBarenbcKas | Mamemamuyeckoe MoOeIUupo8aHue ¢ UCNOAb308AHUEM NPOSPAMMHBIX nakemos Ansys u MatLab. 123 567
pabota / IIposedenue sxkcnepumMeHmanbHblX UCCIe008aHUll 8 AabopamopHulx ycaosusx. Iloocomosxa u ”
Experimental 3awuma omuema no pe3yibmamam COOCMEEHHbIX HAYYHBIX U3bICKAHUU.
research work An analytical review of the literature on the research topic. The choice of research methodology.
Development of models of the studied processes and devices, as well as their mathematical
modeling using the software packages Ansys and MatLab. Conducting experimental studies in
laboratory conditions. Preparation and protection of a report based on the results of their own
scientific research.
FoutbiMu  3epTTey HOTIDKENEPIH YCBIHY: TaKbIpblll OOWbIHIIA o7e0M MIOMyAbl OpBIHIAY,
KOJJAAHBUIATBIH 3€PTTEY OMICTEPiH CcHUMATTay, 3€PTTENECTIH MPOIECTEP MEH KYPBUIFbUIAPIBI
CHUIIAaTTay, MaTeMAaTHUKAaJBIK MOEIBACY HOTIDKENEPIH Taijay, SKCIEpUMEHTTEp OapbIChIHIA
JIOKTOPIBIK aJbIHFaH JIepeKTepal JKapBIKTaHABIPY, JHccepTanus OOUBIHIIIA MPE3CHTALUAIBIK
JHUCCepTalUAHbI MaTepHuaIapbl d31pJiey )KOHE OHBI KOPFay.
*Kasy jkoHe Koray/ Ilpeocmasnenue pe3yrbmamos HAYYHO2O UCCIEO08AHUSA. BbINOIHEHUE TUMEPAMYPHO20 0030pa
11 Hanucaunue n no meme, ONUCAHUE UCNOJb3YeMbIX Memo008 UCCIe008aAHUSA, XAPAKMEPUCTUKY U3VUAEMbIX 12 OH/PO/LO
3alIUTa IOKTOPCKON | npoyeccod u  yCmpoucme, aHaiu3 pe3yibmamos MamemMamuyecko20 MoO0eauposanus, 1,3,4,5,6

nucceptaruu/Writin
g and defending a
doctoral dissertation

oceeujerue aaHHbl)C, NOJIYYEHHbIX 6 xooe IKCnepUMenmoe, pa3pa60mky npe3eHmayuoHHblx
mamepuaios no 0uccepmauuu u ee zaujuniy.

Presentation of the results of scientific research: performing a literary review on the topic,
describing the research methods used, characterizing the processes and devices under study,
analyzing the results of mathematical modeling, highlighting the data obtained during
experiments, developing presentation materials for the dissertation and its defense.




