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the Faculty's EMC
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Chai fthe University EMC
Agreed by the educational and methodological council of the university alrman oTine Lniversity

(konk/nognueb/signatute)

AKafleMUsanblK KoMmntTeT/AKagemuueckuin kKommntet/Academic committee

A.Teri/ N.®amunua/N. Surname Nayasbimbl/OoJTxHOCTL/JoD title Konbl/Mognuce/Signature
O.Ta/lnnos/ O.Tanunos / O Talipov PhD (baky/lbTeT nekaHbl/ PhD nekaH lak\wbTeta/ PhD FacultV Dean
A.KapmaHos / [1. KapmaHos / PhD, kategpa meurepynHa / PhD, 3aBegytownin kagegpoii / PhD, Head of Department
A.KarrrianOv A
A. Hukndgopos / A. Hukugopos / T.r 4., npoeccop /a.7.H., npodeccop/d.t.s., professor r f N
A. Nikiforov
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M. Zhumagulov KayblMaacTblipblnran npogeccop, PhD., ActaHa/ PhD, accou. npodeccop Kageapbl

«TennosHepretuka», EHY um. 1.H. 'ymnnesa r. ActaHa / PhD, Associate Professor,
Department of Heat Power Engineering, L.N. Gumilyov Eurasian National University,
Astana
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C. XaceHoBa / C. XaceHoBa / S.
Khasenova
A. BeprysunHos / A.beprysnHos/
A. Berguzinov
A.MeprannmoBa / A.Mepranumosna /
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blnw 6epy 6argapnamacbl KkeneCu
KyXaTTap HerwHpae 33lpneHreH [/
O6pasoBaTesibHas nporpamma
paspaboTaHa Ha OCHOBaHUM
cnefyouLmx LOKYMEHTOB /The
educational program is developed on
the basis of the following documents

0T32-22/2 pokTopaHTbl /goKTOopaHT AT3-22/2 / doctoral student DTE-22/2

JKCNepTHbLIA KOMUTET
Nayasbimbl / JlomxkHocTb / Job title
«Extension» y3gHca3 6blM Gepy opTanbIrbiHbIH AUPeKTOPbLI/ AUpeKTop LeHTpa
HenpepbIiBHOro o6pasoBaHus Extension/ Director of the "Extension™ Centre for
Continuing Education

Konbl/Mognuce/Signature

AKKAEMUANLIK KbI3MET fenapTameHT! niH gupekTopbl /AupekTop AL/ Director of the
Department of Academic Activities
AkageMusanbik Kongay 6ackapMacbiHblH 6acTbirbl/ HayanbHUK ynpaBfieHus
akagemmnyeckoii nogaepxku/ Head of the Academic Support Department
T.r.K., npodeccop /K.T.H., npoctheccop/e.t.s., professor

PhD, ")Xblny sHepreTukacbl"KajeapacbiHbll, KaybiMgacTbipbliraH npodeccopbl, Kasak
arpoTexHunkanblk yHuBepcutet! KEAK- C. CelipynnitH, AcTtaHa / PhD, accou,.
npodeccop Kadeapbl «TennosHepretnka», HAO Ka3axCKuil arpoTeXHUYECKUIA

yHuBepcuTeT um. C.CeiicynnuHa, ActaHa / PhD, Associate Professor, Department of

Heat Power Engineering, Kazakh Agroteehnical University named after S.Seifullin,
Astana
OT39-12n pgokTopaHTbl /gokTopaHT AT3-12n / doctoral student DTEi-12p

1. KP EbUIbIM X3He orapbl 6miM MuHuctpanwu, 2022 xbinrel 20 nnagegen Ne2 6ylpbirbiIMeH 6eKTnreu
XKOTrapbl XX3He Xorapbl OKY OpHblHAH Kewn 6uHM 6Gepyfl, MeMeneKeTnK Xannbirid MWwWAeTn cTaHA4apTThl (kaua
pepakumsaga 04.03.25 Ne90) /FocymapCTBEHHbIN 06uleo6d3aTeNbHbIA CTaHAapT BbICWEro M MNOCAEBY30BCKOrO
06pa3oBaHus, YTBEPXAEHHbI npukazom MHuBO PK ot 20 ntons 2022 roga Ne2 (B pegakuum ot 04.03.25 Ne90)/
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. KaszaxctaH Pecnyb6niikacbl >orapbl 0w 6epyalw, YynTTelK O6UNKTWK weubepl/HaynoHanbHas pamka
KBanugukauuin Boicwero obpasoBaHusa Pecnybnukum Ka3axcraH/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan

o*



Kaciou crangaprrapasl Tanaay / Anaaus [Ipodeccuonanbubix cranaapros / Analysis of professional standards

Binim Oepy 0arnapiaamMachIHbIH 0aFbITHI 0OHBIHIIA KICiOM cTaHAapTTAPABIH Ti3iMi / CniMcok npogeccnoHaAIbHbBIX
CTaHAAPTOB M0 HANpPaBJIeHH IO o0pa3oBaTebHOI mporpammbl / List of professional standards in the area of the
educational program
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

YBK/CBI
AeHreiJepi /
YpoBHH
HPK/OPK/
NFQ/BFQ
levels

MMajinanany
KaskeTTijiri /
Heobxoaumoc

Th
HCIOJL30BaH
usi/ Need for
use

Fanbimaap MeH MHHOBaToOpJapAblH 63apa ic-KHMbLIBIH YibIMIAcThIpY («ATamexken» Kazakcran PecnyOnukacsl
¥urreik Kocinkepnep manatacel backapma TeparachiHblH opbiHOacapelHblH 2019.12.24 Ne 259 Oyiipeireina No 1
KocbiMiia)/ OpraHuzanmsi B3auMojaeiicTBUsA yueHbIX W HoBaTopoB (IIpunoxenwe Ne 1 k mpukaszy 3amecTHTENs
IMpencenatens IlpaBnenuss HanmonanmpHOW mnanatel npeanpuHumareneid PecnyOmuku Kaszaxctan «ATameken» 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

NuHoBanusibIK eHiMAepai/Kbi3MeTTepai cbiHay («ATameken» Kazakcran PecmyOmukacel ¥nrTeiKk Kocimkeprep
nanaracel backapma TeparachlHbIH OpbiHOacapbiHbIH 2019.12.24 Ne 259 OyiipereiHa Ne 2 kockimina)/ McenbITaHust
nHHOBannoHHON mnpoaykuuu/ycayr (Ilpmnoxenne Ne 2 k mnpuxazy 3amectutens Ilpencenarens IlpaBnenus
HanmonaneHo# nanatel npeanpuaumareneii Peciyonukn Kazaxcran «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

NHHOBanUSIIBIK 00aHbI KOMMepuMsIaHABIPY («ATameken» Kazakcran PecnyOnukacsl ¥arteik Kocinmkeprep
nanatackl backapma TeparacklHBIH opbiHOacapbiHbiH 2019.12.24 Ne 259 OyiipesibiHa Ne 3 kockiMia)/
Kommepuuannzauusa wHHoBanmuoHHoro mnpoekrta (IIpunoxenune Ne 3 k mpuxaszy 3amecturens Ilpencenarens
[paBnenus HanmonaneHol nanatel npennpuHuMateneii 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

NuHoBanusIBIK OHiMIep / KbI3MeTTep MapkeTuHri («Atamexen» Kaszakcran PecnyOmukacel ¥nTTeik Kocimkepriep
nanatackl backapma teparachiHbIH OpblHOAcapweiHbIH 2019.12.24 Ne 259 OyiipeirbiHa Ne 4 Kocwkimina)/ MapKeTHHT
nHHOBaunoHHOi mnpoaykuun/ycayr (Ilpunoxenue Ne 4 k mpuxazy 3amectutens Ilpencenarens Ilpasnenus
HanmonansHo# majatel npeanpuHuMarenein 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)

Kok/Het/No

NuHoBanusIbIK OHiMIep/KbI3MeTTep OHAipiciHiH MonuTopuHri («Atameken» Kazakcran PecmyOnmukachl ¥JITTBIK
Kacinkepnep manaracel backapma TeparaceiHblH opbiHOacapsiHblH 2019.12.24 Noe 259 OyiipeireiHa Ne 5 KockiMia)/

6-8

YKox/Het/No



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

MOHHMTOPHHT TNPOU3BOACTBA MHHOBANUOHHOM mnpoaykuum/ycayr (Ilpunmoxenue Ne 5 k mpukazy 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 KaMTamacbi3 eTy («AtamekeH» Kazakcran PecnyOnukacsl ¥ITTBHIK
Kacinkepnep manatacsl backapma TeparackiHblH opblHOacapbiHbiH 2019.12.24 Ne 259 Oyiipsirsina Ne 6 KockiMia)/
IIpaBoBoe oGecneyenne mHHOBanmoHHOro mpoekrta ([Ipunoxenne Ne 6 k mpukasy 3amecturens [Ipexcemarerns
[MpaBnenus HarnmonanpHol 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 TeparaceiHbH opbiHOacapbiHbiH 2019.12.24 Ne 259 OyiipeireiHa Ne 7 KockiMina)/
IIpeanpoekTHOe NPOTOTHINHPOBAHMEe HHHOBAHMOHHOro mpoekra ([Ipunoxenwe Ne 7 Kk 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 Entrepreneurs of the Republic of Kazakhstan “Atameken” dated December 24,
2019 No. 259)

6-8

YKox/Het/No

NHHOBaIMSUIBIK 6HIM/Iepre/KbI3MeTTepre KyMbIC KY:KaTTaMachiH d3ipaey («Atameken» Kazakcran PecnyOiukacel
¥Yarreik Kocinkepnep manmatacel backapma TeparachiHbIH opbiHOacapbiHbH 2019.12.24 Ne 259 OyiiperrbiHa No 8
koceimina)/ Pa3paborka pagodeii JOKyMeHTalMH HA WHHOBAaHHOHHYKW mpoxykumio/ycayru ([Ipuioxenne Ne 8 k
npukasy 3amectutens lIpeacenarens IIpaBnenuss HaunonaneHoil manatel npennpuHumareneii Pecnyonuku 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 TeparachiHbIH opbiHOacapbiHbIH 2019.12.24 No 259 Oyiipeireina Ne 9 kockimia)/
Paspabdorka u Tpanchopmanusa nHHoBanMoHHbIX uaeil (IIpunoxenune Ne 9 x npukasy 3amecturens Ilpencenarens
[paBienus HarmonanbHo# manatel npeanpuanmatencii Pecyonuku 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

Kok/Het/No

NHHOBaUMSUIBIK 6HIM/KbI3MET KOpPCeTyre TEXHUKAJIBIK Tancbipma J3ipaey («Atameken» Kazakcran Pecnybnmukacs
¥Yarteik Kocinkepiep mamaracel backapma teparachiHblH opbiHOacapbiHbiH 2019.12.24 Ne 259 OyiipeireiHa Ne 10
KocbiMina)/ Pa3paboTka TeXHHYECKOro 3aJaHusl HA CO3JaHNe HHHOBAMOHHOI npoxykuuu/ycayr (ITpunoxenune No
10 x mpukaszy 3amecturens Ilpencenarens IlpaBnenus HaumonansHON manatsl mpeanpuHuMateneil PecrmyOnuku
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 ¥nrTeik Kocimkepriep mamarachel
backapma TeparachlHbIH oOpblHOacapbiHbiH 2019.12.24 Ne 259 OyiipsirbiHa Ne 11 kocbimma) / CompoBoikaeHHe
nHHOBaunoHHoro npoekra (Ilpunoxenue Ne 11 x mpukasy 3amecturens [Ipencenatens IlpaBnenuss HanmonanpHoi
nanatel npeanpuHuMaTesneil Pecryonukun Kazaxcran «Arameken» 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

NHHOBANUSUIBIK OHIMAEPIi/KbI3METTEepPAi TeXHUKAIBIK :ko0anay («Atameken» Kazakctan PecmyOmmkachl ¥IJITTBIK
Kacinkepnep manmaracel backapma teparacbiHbiH opbiHOacapeiHbIH 2019.12.24 Ne 259 OyiipeireiHa No 12 kochiMmIma)/
TexHuveckoe NMpoeKTHPOBaHHEe WHHOBAIMOHHOH mpoaykuuu/yeayr (Ilpunoxenue Ne 12 x npuka3y 3amecTurens
[Ipencenatens IlpaBnenuss HarmumonanmpHOW manmaTel mnpeanpuHuMateneii PecnyOmumku Kazaxctan «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

NuHoBanMsUIBIK KO0AHBIH TdyekesaepiH O0ackapy («Arameken» Kaszakcran PecnyOmukacer ¥ntTeik Kocimkepiep
nanatackl backapma TeparachiHbIH OopbiHOacapbiHbIH 2019.12.24 Ne 259 OyiipeireiHa Ne 13 kocbiMIa)/ YnpaBieHust
puckamn wHHOBanmonHoro mpoekrta (IIpunoxkenne Ne 13 k mpukasy 3amecturens [lpencematenst [IpaBienust
HanonaneHoit nanatel npeanpunuMateneii Pecrnyonuku Kaszaxcran «Atameken» 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

NuHoBanMsIIBIK #K00aHbI Kap:kblLIaHABIPY («ATameken» Kazakctan PecnyOmmkacsl ¥nTThiKk Kocinkepsep manmaracel
backapma TeparachiHbIH opbiHOacapbiHbIH 2019.12.24 Ne 259 OyiipeirbiHa Ne 14 kocwkiMiia)) duHaHCHpOBaHHe
HHHOBannoHHOro npoekra (Ilpunoxenue Ne 14 x npukasy 3amecturens Ilpencenarens Ilpasnenus HanmonanbHoi
nayiatel npeanpuaumarencii Pecryonuku Kaszaxcran «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 mpogeccuii n komnerenuuii Kazaxcrana / Professions in the Atlas of new professions and competencies of
Kazakhstan

DHeprussMeH KaOJbIKTay JKyHelepiH KemleHai jkobanay dkeHiHaeri mamaH /CHelManucT IO KOMIUIEKCHOMY
IPOCKTHUPOBAHUIO CUCTEM dHeprocHadxenust/Specialist in integrated design of energy supply systems

Wo/alYes

DHepreTHKaaarsl caubIK daictep /Mucnennsie meto bl B dHepreTrke/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 npogeccuii n komnerennuii [laBnogapckoii odaacru / 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 6epy 6arnapiaamaceinbin nacnoptel/Ilacnopt o6pa3oBarenbHoii mporpammbl/Passport of the educational program

Tipkey Hemipi/Peructpanmonnsiii Homep/Registration number

8D07100119

binim Oepy canacbIHBIH KOABI )KOHE aTaybl/
Kon n naumenoBanue o6siactu 00pa3oBaHus/
Code and name of education field

8D07 Nnxenepik, OHILY KIHE KYPBUIBIC calaapbl
8D07 Nmxenepuble, 00padaThIBAIONINE U CTPOUTEIBHBIC OTPACIN
8D07 Engineering, manufacturing and construction industries

JlaiibiHay 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 I'PYIIIIbI O6pa3OBaT CJIBbHBIX nporpaMM/
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
SHEPTETHKABIK KAOMBIKTApABIH JKbUIy KYHiH Oakpuiay omiCTEpiH KoJjaaHa

alaTbIH JKOFaphI O1ITIKTI KaJapriapbl Jaspruay /TlonroToBKa
BBICOKOKBAJIM(DUIIUPOBAHHBIX KaJpOB INTyOOKO 3HAIOIUX TEOPUIO U MPAKTHKY
WCCIIC/IOBAHHUSI ~ DHEPreTUYECKOH  A(PQPEKTHBHOCTH  TEIJIOIHEPreTUIECKUX

nponeccoB U YCTAaHOBOK, a TaKXKC CIHOCOOHBIX MNPUMCHATH MCETOAbI 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 OarnapnamachkiabiH 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 OargapiaMachiHbIH epekienikrepl/ OTInIuTeIbHbIC
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 GarbIThIHA apHAJIFaH JUICH3USHBIH )KOHE OFaH KOCBHIMIIIAHBIH
HeMipi/Homep iuiieH3un Ha HalpaBlIeHnEe OATOTOBKU U TPUIIOKEHUS K
ueit/Number of the license for training direction and its annex

KZ43LAA00018924

AKKpeIUuTTey areHTTITiHIH aTaybl )KoHEe aKKPEAUTTEY iH KOJIIaHbLTY
Mmep3imi/ HaumeHoBaHKe aKKpEAMTAIIMOHHOTO areHCTBa U CPOK JIEHCTBHS
akkpenutaruu/ The name of the accreditation agency and the period of

accreditation validity

Tysekri OiikTijik cunarramacel /KBanndukanuonHas xapakrepucTuka Boinycknuka/ Qualification characteristics of a graduate

bepinerin nopexe/
[pucyxmaemas cremnens/
Degree awarded

«8D07154 XXbuty sHepreTukacs» 6is1iM Oepy Oarmapinamacs! OoiibiaIIa hrnocodus goktopsl (PhD)/nokrop dunocopun
(PhD) mo obpasoarenbroii 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 cayiachl/ o0iacTh 00pa3oBaHUs, HAYKW M TEXHUKH, KOTOpas BKIIOYAE€T COBOKYIMHOCTh
TEXHOJIOTUH, CPEICTB, CIOCOOOB M METOJIOB YEJIOBEUCCKOW JIEATEIILHOCTH, HAMPABJICHHBIX HAa CO3JIaHUC YCIOBUH IS
MPOW3BOJICTBA, TMEpPENadyu, paclpeneicHuss W IMOTPEOJICHHS TEIUIOBOW DSHEPTMH B PA3UYHBIX  OTPACIIAX
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 Aaspiiayabl KOrapbl OKY OPBIHAAPBI, KE3 KCJIT'CH
YJTiAeri  FhUIBIMU-3€pPTTEY  YHBIMIAphl, ©OHEPKICINTIK KOCIMOPHIHAAP/IPOMBILUICHHbIE MPEANPUATHS, Hay4HO-
HCCIICAOBATCILCKUEC OpraHu3aluun JIF000r0 TUIIA, BBICIIHC y‘le6HBIe 3aBCJCHUA, OCYHICCTBIIANOMIUC IIOATOTOBKY H
NepernoAroTOBKY 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 KOCIMOPBIHIAPHIH JKBITYMEH JKaOIbIKTAY; JKbITYy TEXHOJOTHSUIBIK MPOLECTEP MEH KOHIBIPFBUIAP/BBICIINE
yaeOHbIC 3aBEJICHHUSI, TCIUIOBBIC ICKTPUICCKUE CTAHIIMH, TCIUIOBBIC CETH U CHUCTEMBI; TEIJIOCHAOKCHUE MPEATPHUSTUI
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-TEXHOJIOTHUSIBIK; YHBIMAACTBIpY-0acKapy, ecenrey-xobanay,
TEXHOJIOTUYECKasl, OpPraHW3aI[MOHHO-YIIPABICHYCCKAs, pPACUYCTHO-IIPOCKTHAS,
technological, organizational and managerial, settlement and design, educational




Oky HoTmzKeJiepi/Pe3yabTaTnl 00yuenus/ Learning outcomes

KvlnysHepeemuxkacol canacblHOa OHbL OAMbIMY YWIH JHCemKinikmi Kaciou Kvizmemi mypanvl Oinimee ue / Bnadeem 3nanuamu
npogheccuonanvHoll OesmenabHOCImU 6 001aCmU Meni00IHepzemuKu, oocmamounvinu ons eé pazeumus | 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
SbUIBIMHBIY  dicemicmikmepin mycinedi/ Ilonumaem OocmuiiceHus MUpo6oll u Ka3axcMAHCKOU HAYKU 6 001acmu nocmpoeHus
IHepzemuuecKku IPHekmusnvlx meniomexnonocuueckux u menaoinepzemuyueckux 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 KblzMemKepiepMeH OHMAatlibl KapblM-KamblHAC OpHAmMyead Kabinemmi, YUblMHbIY dPINMecmepimMen HcoHe
Kbl3MemKepaepiMen KoManoaoa sxcymulc icmetl anaovl | Ymeem cmpoums onmumanvHble KOMMYHUKAUUN C KOJLLE2AMU 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 — canacbliHOazbl — bLILIMU-UHHOBAYUSIBIK — Kbl3Memmi, — OHblH  [wiHOe OHblH  23ipleMenepiniy  Oip  Oenicin
KOMMEPYUSLIAHObIPYObL Jcy3e2e acblpy Keinoe azipienemin uweuwimoepee cayammol dKOHOMUKAILIK Oaza bepedi. /IIpoeodum zpamommuyto
IKOHOMUYUECKYIO OUEHKY Da3padamuvléaemvlX peueHuil npu peanu3ayuu HAyYHOU U UHHOGAUUOHHOU OeamenbHOocmell 6 odaacmu
menioIHepzemuKu, 6KIOUA Kommepuyuanusauyuro wacmu ceéoux paspadomox/ 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 Ocywiecmenem  IKCREPUMEHMANbHbIE  UCCIE006AHUSL 6  00IACMU  U3YYEHUL MENN08020  COCHOAHUA
Men10mexHoN0cUYecKoz0 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 ApPKbLIbl bLILIMU OHIMOLIIKMI JCoHe dHcapusiiay 6enceHOinieiH
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 (3epmme)y Hamudicenepin KeuiHHeH Kommepyusianovipymer) / Cnocoben pyKosooumv u/uiu RPUHUMAMDb yuacmue 6
6blnoOJIHEHUU Hayuuo-ucc11e003ameﬂbc1<ux U OnbIMHO-KOHCMPYKMOPCKUX pa60m, 6 mom 4ucie Meofcoucuunﬂunapnble,
MedncoOyHapoonsle (¢ nociedyrowen Kommepyuaiuszayueil pesyabmamos 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 oopasoBareibHoii 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
AKaneMUsUTBIK ka3y/ BIT/KOOK
5 1 AZhéggZ/AW AxaneMuueckoe mucsMo/ BJ1I/BK Emt/OK3/Exam OH/PO/LO 1,6, 7
Academic writing BD/UC
TexHUKATBIK JIMarHOCTHKA
omicTepiH  KOJJaHa  OTBIPHII,
KOFapBbI TeMIiepaTypasibl
KOHZBIPFBUIAPIBIH OMIpJIiK
TDAKOJTKOCD | mukmnin 6aranay/
/ OneHka  >KH3HEHHOIO IUKJIa BII/TK
OJCVUIMTD/ | BbIcOKOTEMIEpaTypHBIX BJI/KB Emt1/9K3/Exam OH/PO/LO 2, 4,5
LCAHIUTDM | ycTaHOBOK C HCIIOJIb30BaHHUEM BD/SC
5201 METOIOB TEXHUYECKOTO
JIMarHOCTUPOBAHUS/
3amanayu Life cycle assessment of high-
FBUIBIMIIAP/BIH temperature  installations  using
O3CKTI 5 1 technical diagnostic methods
Macenenepi/AKTyanh TexXHUKAIBIK TOyeKeAep i
1 HEIC MPOOTIEMEL 0ackapy KoHe KOFapbl
COBPCMCHHBIX TeMIIepaTypajibl arperarTapablH
mayk/Actual amnaTThUIBIFBIH TOMEHICTY/
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
BBICOKOTEMIIEPATYPHBIX
arperatos /
Management of technical risks
and reduction of accidents of
high-temperature units
Fruteivu 3eprTeyniep omicreme/ ETI/KOOK
5 1 GZAMNIRM | Metozuxa nayumbix BJIBK Emt/9Kk3/Exam | OH/PO/LO 2, 5,7
5201 UCCIeJOBaHUM/ BD/UC
Research 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
reTHKa u
TEIUIOTEXHUKA/
Energy and heat
engineering

OEKTMA/
KTMMP/
CTMMIHPE
5301

OHEpKICINTIK KbUTY
OHCPIrCTUKACBIHAAT bl
KOMIIBIOTEPIIIK TEXHOJIOTUsIap
YKOHE MOJIENbCY dicTepi/
KomMribtoTepHbie TEXHOIOTHH U
MCTOABI MOJCINPOBAHHA B
IIPOMBILUICHHOU
TEIJIOOHEPreTHKE/

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

GzuB/
ORNP/
OMSP 5302

Frueimu sx00aHBI
YUBIMAACTBIPY KOHE
6ackapy/Opranusarus u
PYKOBOJICTBO Hay4YHBIM
npoekTom/ Organization and
management of a scientific
project

TII/TK
MJUKB
MD/SC

Em1/OK3/Exam

OH/PO/LO 3, 6, 7




Kazy HOTH)KECIHE HET137esIeTiH 00abl.

writing

Lenv oucyunaunel 3axnouaemcs 6 pazeumuu npopeccuoHaIbHOl KOMNemenyuy u yuryyuleHuu
KOMMYHUKAMUBHBIX HABBIKOS, HEOOXOOUMbIX OJ1A AHAIUMUYeCKOU pabomvl ¢ mekcmamu. B kypc
6X005m credyroujue acnekmol. UCNONb308AHUE INeKMPOHHBIX 0A3 OAHHBIX U KAMAN0208, AHAIU3
u cozdanue amHomayuu u peghepamos, mMemoovl nepedhpasuUpo8anHuUs U YUMUPOBAHUA 8
akademuyeckom nucbme, OCBOEHUE HABLIKOE pabomvl C CCbLIKAMU, BONPOCHl HIa2uamd,
Nn0020MOBKA 00KIA008, HANUCAHUEe Cmamell U Me3ucos, a makice pacnpocmpanentsvle ounuoOKY
8 akademuveckux mexcmax. Ha npaxmuueckux 3anamusx O0okmopanmvl Oy0ym pazeusamo

DKCHEepUMEHTTIK-3epTTey
KYMBICHI /
123 1-6 DKCepUMEHTaNIbHO- JC/3/DP OH/PO/LO, 5,6,7
uccleoBaTenscKas padora /
Experimental research work
JIOKTOpJIBIK AMCCEpTALMSIHBI Ka3y
12 6 koHe Koray/ HaHI/ICVaHI/Ie u Kopray/3amuta/ OH/PO/LO
3allTa TOKTOPCKOM Defending 1,4,5,6,7
nucceprarmu/Writing and T
defending a doctoral dissertation
ITonaep Typajbl Majgimertep/CBenenus o quciummnax/Disciplines Information
Kpeautrep Oky
IIonHiH aTaybl/ . caHpl/ HITHKecH/
HaumenoBanue TTonHiK KpICKAMA CHIATTAMACKL/ KonunuyecrBo | Pesyabrar
Ne KpaTkoe onucanue qJucuuniInubl/
JTUCIHHUILINHEL/ .. L. KpeauToB/ o0yuenus/
S Short description of the discipline .
Discipline name Number of | Educational
credits outcome
Bazanpik monaep nukiai /Iuka 6a3osbix qucuummme/Cycle of basic disciplines
KOO xomnonenTi /By3oBcknii komnonent/ University component
[ToHHIH MaKcaThI-KoCiOM KY3BIPETTUIIKTI JaMBITY OHE MOTIHAEPMEH aHAIUTUKAJIBIK >KYMBIC
’Kacay YIIIH KaXeTTi KOMMYHUKATHBTI Narnpuiapisl xketinmipy. Kypc kemeci acmexrinmepmi
KAMTHUBI: AJIEKTPOHIBIK MoNiMeTTep 0a3achl MEH KaTalorTapibl MaiijanaHy, aHHOTALUSATIAp
MeH pedepaTTapbl Taluay *)oHe Kypy, aKaJeMHsUIBIK Jka3zyaa napadpasanay skoHe JToHeKce3
KEJTIpy QJiCTepi, CUITEMENIEPMEH JKYMBIC ICTey AaFibUIapblH Wrepy, IUlaruat Mocesesepi,
OastHIaManap AailblHAay, MaKaitajap MEH TE3HCTEp Ka3y MKoHE aKaJeMMsUIBIK MOTIHAEPAE *Kul
ARAIEMHSITBIK KGS:ZLGCCTiH KqTeniKTep. quaKTI/IKaHLIK cabakrapaa JIOKTOPAHTTap FHUTHIMH MaKananap xasy
|| At | Y2 ST o o s e s st oo ot opponot
e nucbmo/Academic ' 6,7




Kpumuueckoe MululieHue, Heobxooumoe Ojisi HanUCAHUs HAYYHbIX Cmamel, U OCBOION HOPMbl
COBPEMEHHOU MEHCOYHAPOOHOU HAYUHOU NUCOMEHHOU KoMMYyHuKayuu. moeosas oyenka 6yoem
OCHOBAHA HA pe3yibmame HANUCAHUL HAYYHbIX cImamell.

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.

Frueimu 3epTTeynep
anicreme/MeToanka
Hay4YHBIX
HCCIIEq0BaHUI/
Research
methodology

[ToHHIH MakcaTbl — JAOKTOpPAHTTapla XXbUTYy JHEPreTUKAchl OOMBIHINA FHUIBIMU 3€pTTEyJepil
YUBIMIACTBIPY XKOHE JKYPTi3y CaIaChIHIAFBI dICTEMENIIK O11iM, OUTIK JKOHE JMaFapuiap KyHeciH
nambITy. [loH mOKTOpaHTTapAbpl FRUIBIMHU-3EPTTEY KBI3METIH JKyprizyre OarbITTaiiibl, OHBI
Ky3ere acblpylIblH Ka3ipri 9JIICTepiH, KypauJapbl MEH KypaJlJapblH TaHAAYFa, FbUIBIMU-3EPTTEY
JKYMBICBIHBIH 9JIICTEMECIH MEHrepy/ie, aFbIMJaFbl FHUIBIMU aKIapaTThl 3epleieyie, COHan-aK
FBUIBIMU KYMBICTApABIH HOTIDKEJIEPIH JalblHAAaYAa THICTI KY3BIPETTUTIKTEP/Il MEHIepyTre bIKIal
eTell. 3aMaH Taja0blHA caif XKYMBIC kacay. [IoHTe KaTtaTeIHAAp: FHUTBIM, OHBIH aCIIEKTiIepl MEH
GyHKIMSUIaphl, FRUIBIMUA 3€PTTEYIiH 9/iCHAaMachl MEH OICTepl, FhUIBIMU 3epTTey oJicTepi,
FBUIBIMH ~ 3€pTTEYNIEpIi YHUBIMAACTHIPY, FBUIBIMH OKCIIEPUMEHT, 3€pTTEY HOTIIKEIEpiH
YUBIMIACTBIPY KOHE OHJIEY, 3epTTEy HOTHKEIEPiHIH TUIMIUIITI MEH camachlH Oaranay oaicTepi.
[MpakTukanslk cabakTapia JAOKTOPAHTTAp FBUIBIMH IMPOOJIEMaHbI, THUIOTE3aHbl aJFa KOOJBI,
FBUIBIMU 3€pTTEYNiH OOBEKTiCI MEH MOHIH aHBIKTaybl, ©3CKTUIIIH ASNENAey/l, 3epPTTEYIiH
MaKcaThl MEH MIHIETTEPiH KOIOJbI, MPAKTUKAJIBIK MAaHBI3IBUIBIFEI MEH FBUIBIMH JKaHAJBIFBIH
aHBIKTay/bl; JOKTOPJIBIK JIUCCEepTallMs TaKbIPbIObl OOWBIHINA FBUIBIMH 3€pTTEy XKYPri3yliH
olicTepl MEH OICTEepiH TaHAAWIbl; SKCIEPUMEHTTIK 3E€pTTEYNEPAIH HOTHXKEIEepPIH OHACUTIH
6omanel. KopbIThIH B OaFa jxaz0ala eMTHXaH jKoHEe MOPTQOINO KOpFay HOTHKenepl OONbIHIIA
AHBIKTAJIATBI.

Lenvio Oucyunnunsl a61semcs popmuposanue y OOKMOPAHMOE CUCHEMbI MEMOOO0N0SULECKUX
3HAHUL, YMEHUll U HABbIKOS 68 00IACMU OP2aAHU3AYUU U NPOBEOCHUS HAYYHBIX UCCIe008AHULL 8
menniosHepeemure. Jucyuniuna opuenmupyem OOKMOPAHMO8 HA  6e0eHUe  HAYYHO-
UCCe008aMENbLCKO20 8UOA OesAMEeNbHOCIU, CNOCObCmEyem 6bl00pY aKMYANbHbIX Memooo0s,
cpeocms U UHCMPYMEHMO8 ee  OCYWecmenenus, NnpuodpemeHuro Coomseemcmeayouux
KOMnemeHyutl 6 061d0eHUU MemOOUKOU HAYYHO-UCCAe008AMENbCKOU pabombl, U3VUEeHUIO
AKMyanvHoOU HAyyHoU uHOpMayuu, a makdice O@DOPMACHUIO UMO208 HAYYHOU pabomvl 8
COOMBEMCMBUL C COBPEMEHHbIMU MpebosanuamMU. JJucyuniuna cooepicum: HayKd, ee achekmol

OH/PO/LO 2,
57




U  Qyukyuu, memooonocus U MemoouKd HAYYHLIX UCCIe008AHUU, MemOoObl HAYYHbIX
UCCne008aHull, OPeaHU3AYUS HAYYHBIX UCCIeO08AHUL, HAYUHBIU IKCHEPUMEHM, OpeaHU3ayus U
obpabomka pe3yrbmamos Uccied08aHus, Memoovl OYeHKU 3phekmusHocmu u rKavecmed
pesyromamos  ucciedosanui. Ha npakmuyeckux 3aHamusx —OOKMOPAHMbL  HAYYAMCS
8b106U2AMb  HAVUHYIO Npobiemy, 2eunomesy, oOnpeoeirim o00veKm U npeomem HaAY4HO20
UCCIe008AHUSA, OOKANCYM AKMYANbHOCHb, NOCMABAM Yelb U 3a0ayu UCCIe008aHUs, Onpeoeiam
NPAKMUYECKY0 3HAYUMOCMb U HAYYHYIO HOBU3HY; NPOU3EEOYMm 6bl00p Memooo8 U Memooux
ocyujecmenenus HAyuHblX UCCIe008aHUll N0 meme OOKMOPCKOU oOuccepmayuu; nposedym
00pabomKy pe3ynLmamos 3IKCHePUMEHMANbHBIX uccaedosanul. Mmozcosas oyenka 6yoem
chopmuposana no umo2am NUCbMEHHO20 IK3AMEHA U 3auumol NOPM@PoaUo.

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
npakTHKackl /
[pousBoacTBeHHAS
npakTuka /
Production practice

OHIIPICTIK TPAKTUKACHIHBIH MaKcaThl — KOCIMIOPBIHAA 3€PTTEYIH HETI3r1 OHICTEpIH HTepy.
OHIIpICTIK MPAKTUKACKHI MIEHOEPiH/Ie TOKTOPAHT TEXHOJOTHSUIBIK MalllMHATIAp bl Kobanay MeH
naijananyapl 3epTTey SAICTEPIH, TEXHOJIOTUSIIBIK MalllMHAIap/bIH CEHIMILIITT MEH Naijanany
CUMaTTaMajlapblH ecentey OOoMbIHIIA KOMIIBIOTEPJIIK OarnapiamanapMeH >XYMBIC ICTEYAiH
MPAKTUKAIBIK JaFIbUIapblH, SKCIEPUMEHTTIK 3€pTTey, IKCIEPUMEHT HOTIXKEIEpIH OHJIEY,
3epTTey HOTHXKeJepl OOMBIHIIA ecenTi JaiblHAay jKoHE KOpFray JaribUIapblH MeHrepeni. Ecen
YHHUBEpCUTET Mpodeccopiapbl KaTapbIHIAFbl IUTATTHIK OKBITYIIBUIAD OHE IIaKblpadaThIH
CepiKTeC  KOCIMOPBIHAAPIABIH  MHXKEHEPJIIK-TEXHUKAJIBIK  KbI3METKEpJIepl  KaTbICybIMEH
YKUHAJIATBHIH KadepaHblH KCHEHTUITeH OTHIPBICHIHIA OaFralaHaThIH O00JIaIbl.

Llenv npoussoOcmeeHHOl NpaKmMuku — OCBOEHUe OCHOBHLIX Memo008 UCCIe008aHUll HA
npouszsoocmee. B pamkax npouzsso0CmeeHHOU NpaKmuKu OOKMOPAHM 0CBOUM  Memoobl
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UCCNe008aHUSl NPOEKMUPOBAHUA U IKCHAYAMAYUU MEXHOIO2UYECKUX MAUWlUH, NpaKmuiecKue
HABbIKYU pabomvl ¢  KOMNbIOMEPHLIMU NPOSPAMMAMU NO  pacyemy HAOeHCHOCMU U
9KCNILYAMAYUOHHBIX XAPAKMEPUCTNUK MEXHOI02UYEeCKUX MAWUH, HABbIKU IKCNEePUMEHMATbHBIX
uccnedo8anull, 0Opabomku pe3yibmanmos IKCHePUMeHmos, N0020MOBKY U 3aWUmsl OM4yema no
pesynvmamam uccredosanuti. Omuem 0Oydem oOyeHUBAMbCA HA PACUIUPEHHOM 3ACEOAHUU
Kageopvl wmamueiMu npenooasameniaMu U3 YUCIa npogeccopos yHugepcumema u
NPUSIAUEHHBIMU UHHCEHEPHO-MEXHUYECKUMU PADOMHUKO8 NPEONPUAMUL-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 uukii /Iukia 6a3obix qgucuunmai/Cycle of basic disciplines
Tannay 6oiipiHma komnonentT/KomnonenT no Beidopy/ Selectable Component

TexHUKaNbIK
JAUarHoCTukKa
o/licTepiH KoJiaHa
OTBIPHIIL, KOFAPHI
TEMIIEPATypaJIbl
KOHABIPFBIIAP ABIH
OMIpJIIK IUKIIiH
Oaranay /OmeHka
JKU3HCHHOTI'O IUKJIa
BBICOKOTEMIIEPATYPHBI
X YCTaHOBOK C
HUCIIOb30BAHUEM
METOO40B
TEXHUYCCKOI'O
):lI/Ial“HOCTI/IpOBaHI/ISI/
Life cycle assessment
of high-temperature
installations using
technical diagnostic
methods

[ToHHIH MaKcaThI-TOKTOPAHTTApAa Kas3ipri 3aMaHFbl JHATHOCTUKAJBIK SKYHEelepAl KemeHi
naiianany eceOiHEeH arbIMJarbl KbI3MET KOPCETY JKOHE JKOHJEY >KYHeCiH KeTUIIIpy apKbUIbl
Korapsl TeMriepaTypalibl arperarrtapsl HaasanyIslH CEHIMIUIITT MEH THIMIUTTIH apTThIpY
KaruJaTTapblH HAKThl TYCIHYAl KanbITacTelpy. I[ToH MbIHamapabl KaMTHIbl: TEXHUKaHBIH
CEHIMJIIUTITIH KaMTamachl3 €Ty, TO3yFa YIIbIparaH MallliHalap MEH OeNImeKTepAiH KaJIbIK
pecypchlH Ooibkay onicTepi, CEHIMAUIIK MeH OepiKTIK KOPCEeTKIIITEepiH Tanuay, CEeHIMALIIK
CTaHIAPTTAPBIH OENriiey, TEXHUKAIBIK KA0JBIKTHIH KAJJBIK PECypChiH Oaranay, XKaOabIKThIH
TEXHUKAJIBIK JUarHOCTUKACHI: O/iCTEp MEH KYpPBUIFbUIAP, >KA0ABIKTBIH KbI3MET €Ty Mep3iMiH
y3apty aaictepi. [IpakTtukanbik cabakrap meHOEPIHAE TOKTOPAHTHIH TEXHUKAIBIK KYHEIepIiH
aKayChl3 JKYMBIC 1CT€Y BIKTUMAJJIBIFbIH €CeNTell, ®aOAbIKThIH CEHIMIUIK KOpCETKILITepiHe
Tajjay oKyprizedl, KajimblHA KEJITIPUIETIH J>KOHE KalblHA KENTIPUIMEHTIH KyHenepaiq
CEHIMALIITH Oaranmaiiibl, oNapAblH CEHIMALUIIK CHIHBINTAPBIH aHBIKTAWIbl. KOpBITHIHIBI Oara
’a30ama eMTHXaH 0apbIChIHIA KAJIBIITACThIPbLIAAbI.

Llenv oucyunaumel - opmuposarue y OOKMOPAHMOE OMYEMAUBOCO NOHUMAHUS NPUHYUNOS
NOBbIUEHUS.  HAOEHCHOCMU U IPGeKmugHoCmu  IKCHIYAMAayuyu  8blCOKOMEMNEPAMYHBIX
azpeeamos uepe3 COBEPUICHCBOBAHUE CUCTEMbl MeKYue20 00CIYHCUBAHUS U PEMOHMO8 3d
CUEéM KOMNIEKCHO20 UCNONb308AHUSL COBPEMEHHBIX CUCMeM OuazsHoCmuposanus. /ucyuniuna
codepacum: obecneyenue HAOEHCHOCU MEXHUKU, MemoObl NPOSHOZUPOBAHUSL OCMAMOYHO20
pecypca mawuH u O0emasel, NOOBEPHCEHHbIX UZHOCY, AHAIU3 NOKa3ameslel HAOeHCHOCMU U
00/1206€4HOCIU, YCMAHOBICHUE CMAHOAPMO8 HAOEHCHOCMU, OYEHKA OCMAMOYHO20 pecypca
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MmexHuueckoeco 000py00B8aHUs, MEXHUUEeCKas OUASHOCMUKA 000pYy008aHUs: Memoobl U
yempoucmea, mMemoovl NpoONeHUsl CpoKa CayxHcoOvl 0bopyoosanus. B pamkax npaxmudeckux
3auamuii.  0OKmopawmsl  Oy0ym paccuumsléams — GepOSMHOCMb  0e30MKA3HOU  pabomvl
MEeXHUYeCKUX Ccucmem, HPOBOOUMb AHAIU3 NoKaA3amenel HA0eHCHOCMU 000pPYO08aHUs,
OYEHUBAMb HAOEICHOCMb BOCCMAHABIUBAEMbIX U HEBOCCIMAHABIUBAEMbBIX CUCIEM, ONPEOSTSMb
ux Kuaccol Haoedxchocmu. HMmoecosas oyenxka 0Oyoem cghopmuposana 6 xooe NUCbMEHHO2O
9K3aMeHa.

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.

TexHuKanbIK
ToyeKenaep/i
Oackapy *KoHe
KOFapbI
TEMIIEPATYPaJTBI
arperartapabig
anaTTBUTBIFBIH
TOMEHJIETY/
VYnpasnenue
TEXHUYECKUMU
pUCKaMU U
CHIDKCHUE
aBapUITHOCTH

BBICOKOTEMIIEPATYPH

BIX arperaTos /
Management of

technical risks and

reduction of
accidents of high-

[ToHHIH MaKcaThl TEXHUKAJIBIK TOYSKEIIepAl 0acKapy )KOHE KBbITy dHEPreTHKAIBIK KaOIbIKTap
KYMBIC ICTETeH Ke3/le amaTThUIBIKThl TOMEHAETY TOCUIAEPiH 3epaeney Oomnbin Tabbutansl. [Ion
KBUTYy DHEPTeTHKAIBIK jKaOBIKTapAaFbl anmaTTapra OKeJETiH HEeTi3ri (aKkTopiapasl TalaayIsl,
COHJal-aK OHBIH CEHIMAUIrH akcapTy VIIIH CTPaTervsulbIK TOCUIAEpAl  93ipieyre
OarpITTaFaH  YHUBIMIACTHIPYIIBUIBIK-TCXHAKANBIK ~ CHIIATTaFbl  [IapaliapAbl  KaMTHIIBIL.
Toxipubenik cabakrapna OUTIM aNymbUIap JKbUTY SHEPreTUKANBIK >KAOABIKTHIH KAJIBIK
PECYPCHIHBIH CEHIMIUIITH €CenTey KoHe Ooykay 9/iCTepiH 3epAesiel/l. ANbIHFaH MAJIIMETTEp
HETi31HJEe aHBIKTAIFaH oJCi3 KAKTapJbl €CKEePE OTBIPBIN, KOCIMOPHIH YIIIH YCHIHBICTAp
xacanaapl. KopsITeIHIBI OaFa jka30aia eMTuxaH 0apbIChIH/IA KATBIITACTHIPHIIABI.

Lenvro Oucyunaunvl s61emMCs U3yUeHue cnocobos Ynpasienus MeXHUYeCKUMU PUCKAMU U
CHUDICEHUsI a8aputiHocmu npu pabome meniodHepeemuyecko2o 0bopyoosanus. Jucyuniuna
co0epaHcUm auaiu3 OCHOBHLIX (PaKmopos, NPUBOOAUUX K ABAPUAM HA MENI0IHEPLeMUUECKOM
000pYy008aHUU, A MAKIHCE MePbl OP2AHUZAYUOHHO-MEXHULECKO20 Xapakmepd, HanpaeieHnble Ha
paspabomky cmpameuyeckux nooxo008 0is yiyyuieHus e2o naoedxchocmu. Ha npakmuyeckux
3anAMuUAX obyuarowuecs uyyam memoovl pacuema HAOeHCHOCMU U HNPOSHOZUPOBAHUS
OCMAmMoOuHO20 pecypca meniodHepeemuieckoeo o0bopyoosanus. Ha ocnose nomyuennvix
O0aHubIX OYOym pazpabamviéamvcsi pekomeHoayuu O NPeonpusmus ¢ y4emom 6bla6leHHbIX
caabvix mecm. Mmoeosas oyenka 6yoem cghopmuposana 8 xoo0e nuCbMeHH020 IK3AMEHA.

The purpose of the discipline is to study ways to manage technical risks and reduce accidents
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temperature units

during operation of thermal power equipment. The discipline contains an analysis of the main
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.

Mpoduaai monaep mukiai /Iuxa npopuaupyompix mucuuniaunn/Cycle of major disciplines
KOO xomnonenTi /By3oBcknii kommonent/University component

Mpoduaai monaep mukiai /Huka npodumupyrompix gucuuniaun/Cycle of major disciplines
Tannay 6oiisinma komnonentT/KomnonenT mo Be1dopy/ Selectable Component

OHEPKICINTIK JKBLTY
OHEPICTUKACBIHAAFrbl
KOMIIBIOTEPITIK
TCXHOJIOTHUAJIAP
JKOHC MOACIILALCY
omictepi
/KoMInblOTepHbIE
TEXHOJIOTHHU U
METOAbI
MOACIIMPOBAHHA B
IIPOMBILIIEHHON
TCHHOBHCPFCTI/IKe/
Computer
technologies and
modeling methods in
industrial heat power
engineering

[ToHHIH MakKcaThl — JOKTOPAHTTApABIH JKbUTy SHEPreTHKAchl OOBEKTUIEPIH 3epTTey >KoHE
MOJIETIB/ICY MOCEIIeNIEpiH MIeNIyre KOMITBIOTEPIIiK TEXHOJOTHSUIApABl KOJIaHy aFIbUIapbIH
nambiTy. IloHre MpIHamap Kipeai: KOMIBIOTEPIIK TEXHOJOTHSATIAp, MOEIBACY €CenTepiH
HICHIyre apHajJFaH KoJJaHOaimbl OarapiaMaiblK IaKeTTep, MOJCHbICY MOAETbICpl MEH
TYpJiepi, MOJETbICY KE3CHIEpi, KBUIy JKOHE Macca ajiMacy KYPBUIFBUIAPBIH MaTEMaTHKAJbBIK
MOJIETIB/ICY, JKBUIY JKOHE Macca ajMacy IPOLECTEPiH MaTeMaTHUKAIBIK MOJENbaAeY (KBUILY
OTKI3TIIITIK MOceJeci), MpOHecTepli MOJAECIBACY. KBUTY JJIEKTP CTAaHIWSIIAPBIHBIH HETi3Tri
’KaOJBIKTapbIHJa, HETI3r1 IKBUTy-?)HEPreTUKAIbIK HBICAaHAApAsl Mopaenbaey. [IpakTukabik
cabakrapga JOKTOPAaHTTAp MAaTEMAaTHKAJIBIK MOMAEIBACDP KYpacThIPAabl, KBUIYOTKI3TIIITIK
€CenTepiH HICNIYIIH CaHBIK 9AICTepPiH KOJJAHAAbl, €CENTEePl MIbIFapy YIIIH MaTeMaTUKAIbIK
MOJIENbJICy TPUHIMNTEPIH KojmaHanbl. KopbITbIHIBI Oara ka3dama eMTHXaH Ke3iHe
AHBIKTAJIA]IbI.

Lenv oucyunaunvl - opmuposanue y 0OKMOPAHMOE HABLIKOE NPUMEHEHUS KOMNbIOEPHbIX
MEXHONIO2Ul K PeUleHUur0 3a0a, CEA3AHHbIX C UCCLe008AHUEeM U MOOeTUPOBaAHUEeM 00bEeKmos
MeNnI0IHeP2emuUdeckol ompaciu. JUCYuniuna cooepicum: KOMHbIOMepHble MEeXHOI02UU,
nakemsl HNPUKIAOHBIX NPOSPAMM OJisl peuleHuss 3a0ay MOOeIUpo8anus, Mooeiu U 6uUobl
MOOenUpoBanusl, dManvl  MOOEIUPOBAHUS, MAMEMAMUIecKkoe MOOeIUposanue meno-
MaccoOOMeHHbIX annapamos, MamemamuyecKkoe MoOoenuposanue npoyeccos
Meniomaccooomena (3a0aua menionpogoOHOCML), MOOeIUPOBAHUe NPOYECCO8 8 OCHOBHOM
obopyoosanuu TOC, moodenuposarue OCHOBHLIX MenaodIHepeemudeckux obvekmos. Ha
NPAKMUYECKUX 3aHAMUAX OOKMOPAHMbL NOCMPOAM Mamemamudeckue Mooenu, UCNOoab3YIom
YUCTEeHHble  MemoOobl  peuleHuss 3a0ay  MenionpoBOOHOCMU, NPUMEHEHUe  NPUHYUNOG
MAMeMamuyecKko20 MoOeIupo8anus Oas peueHus NoCmaesieHHvlx 3a0ay. Mmozoeas oyeHka
bydem chopmuposana 8 xo0e NUCbMEeHHO20 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
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industry facilities. The discipline contains: computer technologies, application software
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.

3epTTey
HOTHXKEJIEPIH
YUBIMIACTBIPY KOHE
eHJIey /
Opranuzauus u
o0paboTka
pE3YIbTATOB
uccieaoBaHus /
Organization and
processing of
research results

[ToHHIH MakcaTbl — JOKTOPAHTTAPABIH >KbUTy AIHEPreTHKAchl OOBEKTUIEpIHAE >KYpri3uireH
ToXipubesnep GapbIChbIHA AJbIHFAH FHUIBIMU 3€pTTEYJEPIiH HOTIIKENIEPIH OHACY AaFAbLIapblH
nambiTy. [IoH MBIHamapapl KaMTHIBL: Tangayra OacTamKbl MOIIMETTEpHi JalbIHIAY,
HKCHEPUMEHTTIK JIEPEKTEpli YChIHY oicTepi, SKCIEPUMEHTTIK MOJIMETTEpi CTaTUCTHKAIIBIK
Oarajay, KOpPpESILMSUIBIK KOHE (DAKTOPJBIK Tanjgay, 3epTTey HOTHXKEIEpIH Tajljay »XoHe
UHTEpIpeTanusiay, 3epITey HOTWXKeNepiHiH  ceHimaimiri. Toxipubenik  cabakrapna
JIOKTOPAHTTap  TajjlayFa dKCICPUMEHTTIK  JEPeKTeplll  JalbIHIAWIbI,  MOJIMETTepi
CTaTUCTHUKAJBIK OHACYHAl >XYpri3eli, HKCIEPUMEHTTIK MAIIMETTepre KOPPEeSLUSIIBIK KOHE
perpecCcHsUIbIK ~ TaJllay JKYPri3elll, aJblHFAaH HOTMOKEIICPIIH CEHIMJIUIrIH  Oaraiaijibl.
KopbITeIHIBI OaFa xka30aia eMTHXaH Ke31H]1e aHBIKTAIA/IbI.

Lenv Oucyuniunvl — ¢hopmuposanue y OOKMOPAHMOE HABLIKOE 00PAOOMKU pe3yibmamos
HAYYHO20 UCCAE008aHUs, NONYYEHHbIX 8 X00e NPOBEOEHHbIX IKCHEPUMEHMO8 HA 00bEeKmax
Meni0dHep2emuyeckol ompaciu. JJUCYUniIuna co0epicum. no020mo6Ka NepeuyHbIX OaHHbIX K
amanusy, cnocoodvl npeocmagieHus IKCHePUMEHMANbHBIX OAHHLIX, CMAMUCMUYECKAs OYeHKA
IKCNEPUMEHMATILHBIX  OAHHBIX,  KOPPETAYUOHHBIU U  (DAKMOPHBINL  AHAAU3, AHAIU3 U
unmepnpemayus pe3yibmamos Uccie008anus, 00CHOBEPHOCMb Pe3VIbMAamos UCCIe008aHUS.
Ha npakxmuueckux 3aumamusx OOKMOpaHmuvl NOO20MOBAM IKCHEPUMEHMANbHbIE OaHHble K
amanusy, nposeoym CmMamucmudeckyro obpabomky OaHHbIX, NPOBeOym KOPPENAYUOHHLIU U
De2PeCcCUOHHbIL aHANU3 IKCNEPUMEHMANLHBIX OAHHBIX, OYEHAM O00CMOBEPHOCb NOLYYEHHbIX
pesyavmamos. mozosas oyenka 6yoem cqpopmuposana 6 xooe 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 KAaFyFa OPTaHHWKAIBIK KaJJABIKTApAbl JalbIHAAy IaFabuIapbliH AaMmbITy. Kype
KBUTY IIBIFAPY VIIIH OPraHUKaNbIK KaJIbIKTapJbl MaligalaHyabl, OChl PECYPCTBHIH OleyeTiH
Oaramayjpl, COHIAH-aK YCaKTayabl, OpUKETTEyIi, KENTipyli *koHe Oacka mporecTepai Koca
aNfaH/a, KaJAbIKTapIbl JKaFyFa JalbiHaayabpl KamMTuabl. [IoH KypaMbIHaa: OpUKETTepAiH KbLTY
TEXHHUKAJIBIK CHIIATTaMaJIapbl, OPUKETTEY MPOIECTEPIHE MATEMATHKAIBIK MOJICIIBIICY KYPTi3e/i,
OpUKeTTepl HHEPreTHKANBIK MaKcaTTa MaijanaHy THIMAUITH Oaramaipl, OpPraHUKAIIBIK
KQJIIBIKTAp/Abl JKaFyFa apHaJIFaH Ka3aHIBIKTapJbIH KOHCTPYKIHSJIAPBIH KOHE OCHI MPOIECTIH
OKOJIOTHSUIBIK  acTeKTuiepiH 3eprreiai. [lpakTukanblk cabakTapia TOKTOPAHTTAp >Karyra
JMAWBIHABIKTBIH OHTAWJIBl OMICTEPIH TAJJAWIbl KOHE TaHHaWabpl, OacTankbl IMHKI3aTThIH
CUMaTTaMaJlapblH aHBIKTai/bl, OpUKETTEepJi KEeNTipy MpOLECiH ecenTeiai, OpuKeTTepAiH
KYPaMbIH JKOHE OJIAPJBIH JKbUTYy CHUIATTaMaJlapblH aHBIKTAMIbl, COHBIMECH KaTap OPTraHUKAJIbIK
KaJABIKTApAbl JKaFyFa JalbIHAAy VIIH KaXeTTi *KaOIbIKThl TaHmainbl. KopbIThIHIBI Oara
az0ala eMTUXaH HEeT131He KaJIbIMTaCThIPhLIAIbI.

Lenv oucyunaumnsl - pazeumue y 00OKMOPAHMO8 HABLIKOG NOO2OMOBKU OP2AHUYECKUX OMX0008 K
COICULAHUIO 8 MONKAX BbICOKOMEMNEPAmypHbIX YCMAaHo8oK. B pamkax xypca npedycmompeno
UCNONIL30BAHUE OP2AHUYECKUX OMX0008 OJisl 2eHepayuu menid, OYeHKd NOMEHYUALd Mmoo
pecypca, a makdce NOO20MOBKA OMX0008 K  COCUSAHUIO, BKIIOYAs — U3MelbYeHuUe,
bpuxemuposanue, Cywiky u opyeue npoyeccol. JUcyuniuna cooepicum. meniomexHu4ecKue
Xapakmepucmuku —Opukemos, Nnpogeoym Mamemamuyeckoe MOoOeIUpo8aHue npoyeccos
bpuxemuposanus, oyeHsm 3HEHEeKMUSHOCMb UCNOIb308AHUSL OPUKEMO8 68 IHeP2emUYecKUX
yensx, usyuam KOHCMpPYKYuU KOMio8 O COHCULAHUS OPLAHUYECKUX OMX0008 U IKOJI02UYeCKUe
acnekmul 0anH020 npoyecca. Ha npakxmuueckux 3aHAmMusx 0OKMOpanmsl nposeodym aHaiu3 u
8b100p ONMUMATILHBIX Mem0o008 NOO2OMOBKU K CICUSAHUIO, ONpedensm XapaKmepucmuru
UCXO0HO20 CbIPbS, NPoOU36edym pacdem npoyecca CYWKU OpuxKemos, onpeoeisim Ccocmas
Opukemos u ux meniomexHuyecKue Xapakmepucmuky, a makdice noobepym HeodXooumoe
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/A FRUIBIMU SJIIC TIEH FHUIBIMU 3€PTTEY HET13/IepiH, COHaN-aK
FBUIBIMM 3THKA NMPUHLMITEPIH KalblNTacThlpy. IIoH KypamblHAa: ©31HIH FBUIBIMHU K0OalapblH
o3iprey, onapAbl FBUIBIMH KOMHCCHSUIApFAa YCBIHY, 3€pTTey JKYPTidy JKOHE allbIHFaH
HoTIXKenepi Tanaay. Connaii-ak, FeUIBIMH Ko0allaplaFbl callaHbl 0aKbUIayIbIH HET13T1 TYpIepi,
00aHBI 1ICKE achIpy Ke31He ayauT KoHE ToyeKeAep i Oaranay 3epaeneHeTiH oonazsl. [IonHeH
COTTI OTY JOKTOpAaHTTapFa FBUIBIMU 3€pTTeyJepil Kocmapiay jkKoHe Oackapy AaFabUIapbIH
JaMBITYyFa, COHJAal-aK KOMaHJaJa THUIMJAl >KYMBIC ICTEyre 3>KOHE OpTYpJl MaMaHIaplblH
KbI3METIH yilnecTipyre kemekreceai. Onap FpUIBIME JKOOANapAblH MakcaTTapbl MeEH
MIHJIETTEPIH AepOec TYKbIPhIMIai allajibl, OJap bl ICKE achlpy CTpaTETHsIapbIH d31pieit anapl,
COHaii-aK aJbIHFAH HOTIDKeNepai Oapabap OGaranaii anmanbl. KOopbIThIHABI OaFa FBUIBIMH jk00aFa
OTIHIM/II KOpFay O0apbhIChIH/Ia KAIBITITACTHIPHUIATHIH OO0 IbI.

Lenv oucyuniunvt — cghopmuposams y 0OKMOPAHMOE OCHOBbI HAYUHO20 MemoOdd U HAYYHO2O
UCCNe008aHUs, A MAKJHCE NPUHYUNBL HAVYHOU IMUKU. J[UCYUnIuHa cooepicum: paspadbomky
CBOUX HAYUHBIX NPOEKMO8, NPEOCMABICHUE UX HAVUHBIM KOMUCCUSM, NPOBeOeHUe 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  nomodicem  OOKMOPAHMAM — PA3GUMb  HABBIKU
NIAHUPOBAHUSL U YNPAGIEHUS. HAYYHBIMU UCCACO08AHUAMU, A MaKdice dPppekmueno pabomams 6
KOMaHOe U KOOPOUHUPOBAMb OesImeNbHOCMb PA3IUYHbIX  cneyuaniucmos. Ouu  cmozym
CAMOCMOSIMENLHO  (POPMYAUPOBAMb Yeau U 3d0ayu HAYYHbIX NPOEKmos, pa3padamviéams
cmpame2uu UX peanuzayuu, a maxdxice aO0eK8AmMHO OYEHUBAMb NOJYYEHHble pe3)Ibmamol.
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 OOWBIHINA oACOMETTEpPre AHAIMTHKAIBIK IIONYy. 3€epTTey OJiCTeMECiH
TaHJay. 3epTTENETIH MPOIECTEp MEH KYPBUIFBUIAPIBIH MOJIEIBACPIH J3IpJiey KOHE OJap.ibl
Ansys koHe MatLab Oarmapnamanblk MakKeTTepiH KOJIJaHa OTBIPBIIT  MaTEMaTHKAIIbIK
MOJIENBICY. 3epTXaHANbIK JKaF[aiiia SKCIIEPUMEHTTIK 3epTTeyJep Xyprizy. O3iHiH FhUIBIMU

DKCTIEPUMEHTTIK- 13/IEHICTEPiHIH HOTH)KeNepi OOMBIHINA eCenTi NalbIHIay XKOHE KOpFay.
3epTTey KYMBICHI / Ananumuyeckuii 0630p umepamypsl no meme ucciedosanus. Bwibop memoodonocuu
DKCMEPUMEHTANIBHO- | ucciedosanus. Paspabomxa moldeneu uzyuaemvix npoyeccog u yCmpoucmes, a maxxice ux OH/PO/LO
10 | uccnenoBarenbCcKas | Mamemamuyeckoe MoOeIUpo8aHue ¢ UCNOIb308aHUEM 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: TakKbIphIll OOWbIHIIA o7e0M MIOMYyABl OpBIHIAY,
KOJJAAHBUIATBIH 3€PTTEY OMICTEPiH CcHUMATTay, 3€PTTENECTIH MPOIECTEP MEH KYPBUIFbUIAPIBI
CHUIIAaTTay, MaTeMAaTHUKAaJBIK MOEIBACY HOTIDKENEPIH Taijay, SKCIEpUMEHTTEp OapbIChIHIA
JIOKTOPIBIK aJbIHFaH JIepeKTepal JKapBIKTaHIBIPY, JuccepTanus OOiiBIHIIIA MPE3EHTALUSIIBIK
JHUCCepTalUAHbI MaTepHuaIapbl d31pJiey )KOHE OHBI KOPFay.
*Kasy jkoHe Koray/ Ilpeocmasnenue pe3yrbmamos HAYYHO2O UCCIEO08AHUSA. BbINOIHEHUE TUMEPAMYPHO20 0030pa
11 Hanucaunue n no meme, ONUCAHUE UCNOTb3YEMbIX Memo008 UCCIe008AHUS, XAPAKMEPUCTNUKY U3YHAeMbIX 12 OH/PO/LO
3alIUTa TOKTOPCKON | npoyeccod u  yCmpoucme, auaiu3 pesyibmamos MaAmeMamuyeckoeo MoO0eiuposanusl, 1,3,45,6

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.




KongaHy / MpunoxeHwne / Application

Bunm 6epy 6argapnamacbiH Kenky «8D07154 - XXbiny aHepreTukacbl (6enlHg!K)»
CornacoBaHue o6pasoBaTesibHON Nporpammbl «8D07154 - TennosHepreTuka (NpogunbHasn)»
Coordination of the educational program «8D07154 - Heat power engineering (by profile)»

Kenlcwpal / CornacosaHo / Agreed

«Eypoa3natTbiK aHepreTukanblk kopnopauunsacel» AK bac aupektopbl [. Mepranuves / 'eHepanbHblii
anpektop AO «EBpasmartckasa aHepretuyeckas kopnopauusa» . Mepranuves / General Director of Eurasian
Energy Corporation D. Mergaliev

"MABNOOJAP3OHEPIO" AK| bac pgupektopbl O. LUlemens [/ TeHepanbHbli gupektop AO
«MABJTOOAPIHEPIO» O. Wemens / General Director of PAVLODARENERGO JSC- O, Shchemel

nucb/signaturc)

\ mBm.npp.



