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A.Teri/ N.dammnma/N. Surname
O.Tanunos./ O.Tanmnos / O.Talipov

A.KapmaHos / A.KapwmaHos /
A.Karmanov

A. Hukndopos / A. Hukudopos / A.
Nikiforov

M. Xymarynos / M. >Xymarynos /
M. Zhumagulov

H. Yaxut/H. Yaxut/N. Uahit

A.Teri/W. ®@amununa/N. Surname
M. Beikos / T. bbikos / P. Bykov

A. KaceHos / A.KaceHos/ A
Kasenov
C. XaceHoBa/ C. XaceHoBa/ S.
Khasenova
A.Kunxunoekosa / A.KuHxubekosa /
A.Kinzhibekova
N.Nnnes / N.Nnwne. / 1.lliev

I". AliTmarambeToBa /.
I". AliTmarambeToBa /
G. Aitmagambetova

AKagemMUsblK KOMUTET/AKaleMnyeckunii KommteT/Academic committee
Nayasbimbl/JomkHoCcTb/Job title
PhD, dhakynbTeT gekaHbl/ PhD, gekaH dakynsteta/ PhD, Faculty Dean

Konbl/Tognuck/Signature
PhD, katheapa mearepyunbl / PhD, 3aBeaytowmii kadeapoit / PhD, Head of Department
T.r.4., npoeccop /4.7.H., npodgeccop/d.t.s., professor

JI.H. Tymunes atbiHaarsl E¥Y by saHepretTukach! kageapacbliHbil,
KaybIMgacTblpblnraH npogeccop, PhD., ActaHa / PhD, accou,. npodeccop Kaeapsl
«TennoaHepretuka», EHY vm. JI.H. F'ymunesa r. ActaHa / PhD, Associate Professor,
Department of Heat Power Engineering, L.N. Gumilyov Eurasian National University,
Astana
OT3-22 poktopaHTbl /gokTopaHT AT3-22 / doctoral student DTE-22

SKCNepTHbIA KOMUTET
NayasbiMbl / JomkHOCTb / Job title
AxafiemnanbIk Macenenep 6olbiHLwa backapma Mynieci - npopekTop / YneH npasneHus
no AB -npopekTtop / Member of the Board for Academic Affairs - Vice-Rector i
AKKIEMUANBLL KbI3MET AenapTameHTLL, aupektopsl /Avpektop AL/ Director of thef
Department of Academic Activities
AKagemuanbIK Kongay 6ackapmachbiHbiL, 6acTbirbl/ HavyanbHUK yrnipaBneHus
akapgemuueckoin nogaepxku/ Head of the Academic Support Department
T.I.K., npogeccop /K.T.H., npotheccop/e.t.s., professor

Konbl/Mognuce”gnature

PhD pokTop, npodeccop/PhD pokTtopsl, npogeccop/PhD doctor, professor
AHrena KblHyeBa aTbiHAarbl Pyce yHuBepcuteT! Pyce, bonrapus / PyceHckuii
yHuBepcuTeT M. AHrena KelHyesa r. Pyce, bonrapus / Ruse University named after
Angela Kyncheva Ruse, Bulgaria
AOT3-22 poktopaHThl /goktopaHT AT3-22 / doctoral student DTE-22



binim Oepy Oarmapnamacel KeJjeci
Ky:KaTTap Herizinge asipjenren /

Oopa3oBaTteibHas nporpamMma
pa3padorana Ha OCHOBaHHWHU
CIeIyIOIHX  JIOKYMEHTOB /The

educational program is developed on
the basis of the following documents

1. KP Frutbim >xoHe sxorapbl OuriM MuHHCTPITiHIH 2022 x)bputrbl 20 mrimeneri Ne2 OyHpbIFbIMEH OEKITUITEH
JKOFaphl J)KOHE KOFapbl OKY OpPHBIHAH KEeWiHT1 OLTiM OepyaiH MEMEIEeKEeTTIK KaJIblFa MIHAETTI CTaHAApTTHI (KaHa
penakmusma 20.02.23 Ne66) /T'ocymapcTBeHHBIM 0011€0053aTeNbHBIN CTaHIAPT BBHICIIETO W TIOCIEBY30BCKOTO
oOpazoBanus, yrBepxaeHHbi npukazom MHuBO PK ot 20 uronst 2022 roga Ne2 (B pemaximu 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. Kazakcran PecnyOnmukacel sxorapbl OuTiM OepyaiH YATTHIK OumikTinik meHOepi/HanuoHanbHas pamka
kBajuduKanuii Beiciero obpaszoBanus Pecnyonmku Kasaxcran/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan

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

binim 6epy GarnapnaMachbIHbIH KOJBI )K9HE aTaybl/
Kon n HaumeHoBaHue 00pazoBaTeIbHOM MPOrpaMMbl/
Code and name of the educational program

8D07104 ’KbL1y 3HEpreTHKAChI
8D07104 Tensio3HepreTuka
8D07104 Heat power engineering

Binim 0epy 0arnapjamMachbIHbIH 0aFBITHI 0OMbIHIIA KICiOM cTaHAApTTAPABLIH Ti3iMi / CriMCcOK NpodeccHOHANBHBIX CTAHAAPTOB 10O YBK/CBII Maiinanany
HaInpaBJieHHI0 00pa3oBaTesbHOi mporpammsl / List of professional standards in the area of the educational program AeHreiiepi / KaskeTTimiri /
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk YpoBHH Heo6xoaumocth
HPK/OPK/ UCIO0JIb30BaHMsl/
NFQ/BFQ levels Need for use
KaciOu cranpapr: skorapbl koHe (HeMece) KOFapbl OKY OPHbIHAH KeliHri Oinim Oepy yiibiIMaapbinbiH oKbITymbLIapbiHa (ITOK) 7-8 Uo/alYes
(Kazakcran PecrmyOnukacel FrutbiM koHe skorapsl GimiM MunmcTpidin 2023 sxpurebl 20 kapamamarsl No 591 OyiipeirsiMen Oekitinren) /
IIpodeccuoHanbHBIl CTAaHIAPT: A NeJaroroB (mpogeccopcko-npenogaBaTeJbCKOr0 cOCTaBa) OpPraHuU3aluil Bbicliero M (MJu)
MOCJIeBY30BCKOro oopa3oBanus (YTBepKIeH npuka3zoM MuHHCTpa HayKH U BeIcIIero oopasosanus Pecrryonukn Kazaxcran ot 20 Hos0ps 2023
roga Ne 591) / Professional standard: for teachers (faculty) of organizations of higher and (or) postgraduate education (Approved by order
of the Minister of Science and Higher Education of the Republic of Kazakhstan dated November 20, 2023 No. 591)
NHHOBAUMAIBIK K00aHbI KOMMepUMAIaHABIPY («ATtameken» Kazakcran PecnybOnmkacel ¥YarTeik Kocimkepnep manmatacel backapma 6-8 XKox/Het/No
TeparachHBIH OpbiHOacapeHbH 2019.12.24 Ne 259 oOyiipeirsiHa Ne 3 kocekimmia)/ KomMmepuuaau3anusi HWHHOBAIHMOHHOTO MPOEKTa
(Mpunoxenne Ne 3 k npukaszy 3amectutens [Ipeacenarens Ilpasnenus HanmoHanbHO# mamatel mpeanpuauMateneii Pecrybnuku Kasaxcran
«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)
HNunoBanusibIK uaesiapabl d3ipaey xoHe TpaHchopmanusiiay («Arameken» Kaszakcran PecnyOnukacsl ¥urTeiK Kocinkepsep manarackl 6-8 XKox/Het/No
Backapma TeparachiHbIH opbiHOacapsiHbIH 2019.12.24 Ne 259 GyiipeirsiHa Ne 9 xkocsiviia)/ PazpadoTka u TpaHcdopManusi MHHHOBALMOHHBIX



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

upeii (Ilpunoxenne Ne 9 x npuxasy 3amecrurens I[Ipencemarenst [IpaBnenus HarnuonanpHO# mamartsel npeanpunHuMateneid PecryOiuku
Kaszaxcran «Artameken» 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)

HNHHoBanMsJIbIK 6HIM/KBI3MET KOpPCceTyre TeXHHKAJBIK TancbipMa J3ipiey («Atamexen» Kazakcran Pecriybnukacer ¥nrreik Kocimkepiiep 7-8 XKox/Her/No
nanaracsl backapma TeparacsiHbIH opbiHOacapsiHbH 2019.12.24 Ne 259 Gyiipeirseina Ne 10 kocsiMina)/ Pa3padoTka TeXHHYECKOro 3a/JaHNs Ha
co31anue HHHOBauUMOHHOM npoayxkuun/ycayr (Ipunoxenue Ne 10 k npukasy 3amectutens [Ipencenarens [IpaBnenus HanmonansHoM manaTel
npennpuHuMareneil Pecriyoinku Kasaxcran «Artameken» ot 24.12.2019r. Ne 259) / Development of technical specifications for the creation
of innovative products/services (Appendix No. 10 to the order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs
of the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

Ka3zakcTaHHBIH kKaHA MaAMaHABIKTApbl MeH KY3bIpeTTepiHiH aTaacbIHAaFbl MaMaHIbIKTap / [Ipodeccuu B ATace HOBBIX podeccuii u
komnerenuuii Kazaxcrauna / Professions in the Atlas of new professions and competencies of Kazakhstan

JlocTypii 3HEpreTHKaNBIK >KaOJBIKTHl JKaHFBIPTY HHKeHepi / MHkeHep 1o MoOJEpHH3alMK OO0OPYIOBAaHUS TPAJAWIMOHHOW OSHEPTEeTHKH / XKox/Het/No
Traditional energy equipment modernization engineer

Perenepanusi ’oHe KaiiTa oHey HmxkeHepi / Mikenep mo perenepanuu u yrunmsanuu / Regeneration and recycling engineer XKox/Het/No
DHepreTukaiblKk MeHeDkep / DHepromeHemkep / Energy manager XKox/Het/No
DHepreTUKaIblK HBICAHAAPIBl MYIbTH(GH3UKAIBIK Moaensaeyre HerizgenreH AJKOK oziprmeymri mrkenep / Mmkernep mo paszpadotrke CAIIP Ha XKox/Het/No

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

DJIEKTp JKOHE JKBUTY SHEPTHSICHIH CaKTay KYPBUIFBLIAPBIH J3IpJIeyIini jKoHe sx00anaymisl / Pa3paboTunK-MPOESKTHPOBINUK HAKOIMTEIEH DIICKTPO-H XKox/Het/No
temiosHepruu / Developer and designer of electrical and thermal energy storage devices

IIaBaogap 06JbICHIHBIH KaHA KIciNITep MeH KY3bIpeTTep aTjacsiHAaFrbl MaMaHALIKTap / Ilpodeccunn B ATiace HOBBIX podeccuii n
komnerenuuii Iasaonapckoii ooaactu / Professions in the Atlas of new professions and competencies of the Pavlodar region

Cenimuminik Meremxkepi / Menemkep mo HaaexxHoctu / Reliability Manager XKox/Her/No

Binim 0epy 6arnapaamacsinbinnacnoptsl/Ilacnopr o6pa3oBaTteanHoii mporpammsl/Passport of the educational program

Tipkey Hemipi/Peructpanmonnsiii Homep/Registration number 8D07100074

binim Gepy canachIHBIH KOJIBI )KOHE aTaybl/ 8D07 UnxeHepIik, OHILY kKoHE KYPBUIBIC caaiaphl

Koxa u HanmeHnoBaHue 061acTi 00pa3oBaHus/ 8D07 NnxeHepHbie, 00pabaTHIBAIOIIUE U CTPOUTENBHBIE OTPACIH
Code and name of education field 8D07 Engineering, manufacturing and civil engineering
JlaiibiHgay OaFbITBIHBIH KOJIBI KOHE aTaybl/ 8D071 UmxeHepust )koHE WHKCHEPITIK iC

Koz u HanMeHoBaHUE HAMPaBICHUS TOATOTOBKHU/ 8D071 MuxeHepus 1 UHKEHEPHOE JIETI0

Code and name of training direction 8D071 Engineering and engineering

binim Gepy 6armapiaamanapbl TOOBIHBIH KOJBI )KOHE aTaybl/ D098 XKpnysHeprerrka

Kox n HanMeHoBaHue rpymibl 00pa3oBaTeIbHBIX TPOTrpaMm/ D098 TemmnosnepreTrka

Code and name of educational programs group D098 Heat power engineering

binim Gepy GarmapiaMachbIHBIH KO KOHE aTaybl/ 8D07104 XeuryaHEpreTuka

Kox n HanmeHnoBaHue 00pa3oBaTeIbHOM MPOrpaMmbl/ 8D07104 TennmosHepreTuka

Code and name of the educational program 8D07104 Heat power engineering

binim 6epy OarnapnamachkiabiH Makcathl/ [lenb oOpazoBarenbHON JKbutysHepreTukanblK NMpouecTep MEH KOHABIPFbUIAPABIH SHEPrus TUIMIUIITIH




nporpammbl/ Purpose of the educational program

3epTTEYIH TEOPHUSCHI MEH TOXKIPHUOECIH TEpEeH MEHIepreH, COHJal-aK YKOFaphbl
JKOHE €HOCK HapBIFBIHBIH CYPAaHBICBIHA COMKEC >KOFapbhl OKY OpHBIHAH KEHiHTi
OinimM Oepynin Oinim Oepy OarmapiamanapblH iCKe achlpyFa KaOileTTi »orapbl
OUTIKTI ~ FBUTBIMU-TIEArOTUKANBIK ~ Kajapiapabl gaieiHmay /  IloxroroBka
BLICOKOKBaJ'II/I(i)I/II_[I/IpOBaHHBIX HAaYYHO-TICAArOrNYCCKUX KaapoB FJIy6OKO
3HAIOUINX TEOPHUIO U MPAKTUKY MCCIEIOBAHUS dHEpreTndeckoi 3ddexrnBHOCTH
TCINIOOHCPTCTUUCCKHUX MPOLECCOB MW  YCTAHOBOK, a TaK¥XkC CIIOCOOHBIX
PC€aIn30BbIBATH 06paSOBaTCJ'H)HLI€ nporpamMmbl BBICIHETO M ITOCJIICBY30BCKOI'O
o0pa3zoBaHUsi B COOTBETCTBUH C 3ampocaMu pbiHKa Tpyna / Training of highly
qualified scientific and pedagogical personnel who have a deep knowledge of the
theory and practice of researching the energy efficiency of heat and power
processes and installations, as well as those who are able to implement
educational programs of higher and postgraduate education in accordance with
the demands of the labor market

binim 6epy GargapiaMachiHbIH TYP1/ Konpgansictarb
Bun o6pazoBarenbHOil mporpamMmbl/ JeiictByromas
Type of educational program Acting
¥BII 6oiisinma nexreit/Yposens no HPK/Level according to the NQF 8

CBII 6oiipiatna gexreit/Yposens no OPK/Level according to the SQF 8

binim Oepy OarnapiamMachIHbIH €peKIIeTiKTepi/ XKox
OTnuuuTensHbIe 0COOEHHOCTH 00Pa30BaTEIHLHOM MPOTPAMMBI/ Her
Distinctive features of educational program No

OxpiTy Timi/SI3p1k 00y4enus/Language of education

Ka3ak, opbIc/Ka3axCKui, pycckuit/
kazakh, russian

Kpenutrep xonemi/O6nem kpeauros/Volume of the credits 180
bepinerin mopexe/llpucyxaaemas crenens/Awarded degree dunocodpus goxropsl (PhD)/mokrop dunocoduu (PhD) /Doctor of Philosophy
(PhD)

Oky mep3imi/Cpok ooyuenus/Period of study

3 xb01/3 TOa/3 Yyears

Z[aﬂpnay OarbIThIHA apHaJIFaH JUICH3HUAHBIH )KOHC OFaH KOChIMIIIAHbIH
HeMipi/

Howmep nuiieH3uun Ha HanpaBJIeHUE MOATOTOBKH M MPUJIOKECHHSI K HEH/
Number of the license for training direction and its annex

KZ43LAA00018924(019)

AKKpeANTTEeY areHTTITiHIH aTaybl )OHE aKKPEAUTTECYAIH KOJIJaHbLTY
M€p3iMi/ HanmeHnoBanue AKKPCAUTAIIMOHHOT'O arcHCTBa U CPOK ,Z[eﬁCTBI/IH
aKKpeITuTaIm/

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

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







Tysekrin OiikTiiik cunmarramacel / KBanudukannonnas xapakrepucruka Bpinyckuuka / Qualification characteristics of a graduate

bepinerin nopexe/
[Ipucyxnaemas creneHs/
Degree awarded

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

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

OHEPKACINTIH SPTYPJIi canaaapblHia KbUTy SHEPTHACHIH OHIIPY, Oepy, TapaTy >KoHEe TYTHIHY YIIiH KaFaail
)Kacayra OaFbpITTalIFaH a/1aM KbI3METIHIH TeXHOJIOTHSIAPhl, KypaJlaaphl, TOCUIAEPI MEH dJIICTEPiHIH
KUBIHTBIFBIH KAMTHTBIH O11iM Oepy, FBUIBIM JKOHE TEXHHKa caniachkl/ 001acTh 00pa30BaHusl, HAYKU U TEXHU-
K1, KOTOpasi BKIIFOUAET COBOKYITHOCTh TEXHOJIOTUH, CPEJICTB, CITIOCOOOB M METO/IOB YEIIOBEUECKOU
ACATCIIBHOCTH, HAIMIPABJIICHHBIX HA CO3JJaHUC YCJIOBI/Iﬁ IJid TIPOU3BOACTBA, IE€pCaavu, paClpCaACICHNUA U
notpebIeHns TEIJIOBOM YHEPIUK B pa3IuuHbIX oTpacisax npomeinuienHoctr/ the field of education, science
and technology, which includes a set of technologies, means, methods and methods of human activity
aimed at creating conditions for the production, transmission, distribution and consumption of thermal
energy in various industries

Kacibu kp13met 00bexTiepi/
OO0bexThl MpodeCCUOHATHEHON AesITeIbHOCTH/
Obijects of professional activity

JKBITY DHEPreTUKACHI CalaCblHAAa KaapJjap Aasdpjayabl }KOHC KaﬁTa Aadgpijayabl )KOorapbl OKY OpbIHAAPHBI, KE3
KeJITeH  YIrigeri  FhUIBIMH-3€PTTEY  YHBIMIAphl, OHEPKICINTIK  KOCIMOPBIHAAP/IPOMBIIIICHHbIC
NpeanpusaATUs, HaAY4YHO-HUCCICAOBATCIBCKHUEC OpraHUu3alun JIF000T0 TUIIAa, BBICIIHUC y‘~IC6HI)I€ 3aBCACHUS,
OCYLIECTBIISIIONIAE TOATOTOBKY M MEPENOATOTOBKY KaapoB B oOnacté TeruiodHepretuku/industrial
enterprises, research organizations of any type, higher educational institutions providing training and
retraining of personnel in the field of thermal power engineerin

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

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

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

OHIIPICTIK-TEXHOJOTHSIIBIK, YHBIMIACTBIPY-0ackapy, ecemnrey-xobanay, OuriM Oepy/mpon3BOICTBEHHO-
TEXHOJIOTHYECKas, OpraHU3allMOHHO-yIIPaBIeHYeCKast, pacYeTHO-IPOEKTHAs1, oOpa3oBaTenbHas/ production
and technological, organizational and managerial, settlement and design, educational

Oky HoTzKeJiepi/Pe3yabTarnl 00yuenns/Learning outcomes

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

OH/PO/LO 1




account the principles of student-centered learning and assessment, developing and applying educational materials in the taught disciplines
in the educational process, taking into account the integration of education, science and innovation

DHEepreTHKANBIK THIM/I KBUTYTEXHOJIOTHUSIIBIK KOHE JKBUTyIHEPreTUKAJIBIK JKYHelepi Kypy CallachIHIAFbl QJIEMIIK JKOHE Ka3aKCTaHIBIK
FBUIBIMHBIH JKeTicTikTepiH Tycineni/ IToHMMaeT JOCTHKeHHMsI MHPOBOH M Ka3aXCTAHCKOW HAyKH B 00JIaCTH MOCTPOEHHS
IHepreTH4Yeck 3P(PeKTUBHBIX TENJIOTEXHOJOTHYECKHX U TemaodHeprerndecknx cucrem/Understands the achievements of world and
Kazakhstani science in the field of building energy efficient heat technology and heat power systems

OH/PO/LO 2

JKorapbl jxoHE KOFapbl OKY OpHBIHAH KeHiHT1 OiuniM Oepy yHBIMAApBIHBIH cascaThl MEH pacimjepiHe coiikec OiiM Oepy opTachkl MeH
YHBIMIBIK MOJCHHETTI KOJJayra >XoHe AaMbITyra KaoOimerri / CmocoGeH Moaiep:KMBaTh W Pa3sBHBATh 00Pa30BATEILHYIO Cpeay H
OpPraHM3alHOHHYI0 KYJLTYPY B COOTBEeTCTBHMH ¢ NMOJMTHKAMHM H IPOLEAYPAMH OPraHM3alHfIMH BBICIIEI0 H IOCJIEBY30BCKOI'0
odopasosanus / Able to maintain and develop the educational environment and organizational culture in accordance with the policies and
procedures of higher and postgraduate education organizations

OH/PO/LO 3

CTyaeHTTEpMEH, OpINTECTEPMEH JKOHE KBI3METKEPJICPMEH OHTAMIBI KapbIM-KaThIHAC OpHATYFa, JKOFAphl JKOHE JKOFaphl OKY OPHBIHAH
Kelinri OimiM Oepy YHBIMIAPBIHBIH OPINTECTEPIMEH JKOHE KbI3SMETKEpJIEpIMEH KOMaHIaaa >KYMBIC icTeyre KaoOinerti / YMeeT CTPOMTH
ONTHMAJIbHbIE KOMMYHHMKAIIMA C O0YYAalOIIHMUCS, KOJUIEraMH W COTPYAHHKAMH, padoTaTh B KOMaHAe C KoOJUIeraMH W
COTPYAHHKAMH OPraHM3alMi BBICHIEr0 W MocJeBy30Bckoro oopasosanus / Able to build optimal communications with students,
colleagues and employees, work in a team with colleagues and employees of higher and postgraduate education organizations

OH/PO/LO 4

KeumysHepreTrika — calachblHAAFbl  FHUIBIMA-WHHOBALIMSUIBIK —~ KBI3METTI, OHBIH  IIIIHAE OHBIH  d3ipieMeniepiHiH  Oip  Oemirix
KOMMEPIHSUIAHABIPY/IbI KY3€Te achlpy Ke3iHAe d3ipJICHETIH MIeHIiMAepre cayaTThl 3KOHOMUKAJBIK Oara Oepeni / IIpoBoauT rpaMoTHYI0
IKOHOMHMYECKYIO OLEHKY pa3padaTbiBaeMbIX pellleHUil MpPH peajiM3alud HAYYHOW W WHHOBALMOHHOM JesiTeJIbHOCTEH B 00JacTH
TEMJIOIHEPreTHKH, BKJIIOYasi KOMMEPIHAIM3aIMI0 YacTH cBomx pa3padorok/ Conducts a competent economic assessment of the
solutions being developed when implementing scientific and innovative activities in the field of heat and power engineering, including the
commercialization of part of its developments

OH/PO/ LO 5

H(BIJ'IyTeXHOJ'IOFI/ISIJIBIK JKOHC KbLUTYSHCPIrCTUKAJIBIK )Ka6JILIKTBIH JKBLTY )KaFIlaI\/'IBIH 3CPTTCY CalaCblHAA TQ)KipI/I6CJ'IiK 3epTTeynep;[i KY3€Te
acmpaz[H/OcymecTBnﬂeT IKCIMICPUMECHTAJBbHBIC UCCJICAOBAHUA B 00J1acTH HU3YYCHUHA TECNJI0BOIo COCTOAHUSA TCIJIOTCXHOJIOI'HIECKOIo
U TeIUIo3HepreTuyeckoro obopynosanusi/Carries out experimental research in the field of studying the thermal state of heat technology
and heat power equipment

OH/PO/ LO 6

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

OH/PO/ LO 7

FouibiMu-3eprrey koHE TOXKIPUOENIK-KOHCTPYKTOPJIBIK IKYMBICTapJpl Oackapy »KoHe/HeMece KaThbICy, COHBIH IIIIHJAE I9HApaJbIK,
XaJbIKapalIbIK (3€pTTey HOTHXKENEepiH KeHiHHeH KoMmMeplusiaaHasipyMeH) / CnocofeH PyKOBOAUTH W/MJIM NPUHHUMATH Y4YacTHe B
BBINOJTHEHHH HAYYHO-HCCJIEA0BATEIBCKMX M  ONBITHO-KOHCTPYKTOPCKHX PpadoT, B TOM 4YHCJIe MEKIMCUUILIMHAPHBIE,
MeKIyHapoaHbIe (C moc/aeayiomleii KoMMepuuaau3amnuei pesyabraroB ucciaenoanusi) / Able to manage and/or take part in research
and development work, including interdisciplinary, international (with subsequent commercialization of research results)

OH/PO/ LO 8




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

bakpinay HbIcaHBI/

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

Energy and heat
engineering

/MOZ{CJ’II/IpOBaHI/Ie 1 OIITUMM3AIIUA
TCIIOOHCPICTUYCCKUX U




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

GZSOA/
MSONI/
MSPSR 5301

Fruieimu 3eprreynepaeri
CTaTUCTHKANBIK OHIey daicTepi/
Meto/ibl CTaTUCTUYECKON
00paboTKH B HAYYHBIX
nccnenosanusix/Methods of
statistical processing in scientific
research

TII/TK
[JUKB
MD/SC

Em1/OK3/Exam

OH/PO/LO 2,5, 6

ZhTKOOKZhD/P
OOSTVTU/
POWIFHTI 5302

’Korapsl Temnepatypaibl
KOHABIPTBIIIAPp OTTBIKTaPbIHAA
OpraHUKaJbIK KaJIABIKTapIbl
xaryra naiieinay/ I[loaroroska
OpTraHUYCCKUX OTXOIO0B K
CXUI'aHHUIO B TOIIKax
BBICOKOTEMIICPATYPHBIX
ycranoBok/Preparation of organic
waste for incineration in furnaces
of high-temperature installations

TII/TK
JUKB
MD/SC

Em1/OK3/Exam

OH/PO/LO 5, 6

GzhB/
UNP/
SPM 5302

FruteimMu sx00anb1 Oackapy
/YTipaBieHue HaydHbIM
npoektom/ Scientific project
management

TII/TK
[JUKB
MD/SC

Em1/OK3/Exam

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

10

2,4

3epTTey MpaKkTHKACHI
/MccnenoBarenbckas
npaktuka/Research practice

TII1/’KOOK
IJI/BK
MD/UC

JIC/113/DP

OH/PO/LO 6,7,8

123

1-6

FruteiMu-3epTTey )KYMBICH/
Hay‘-IHO-I/IC CJICA0BATCIIbCKas
pabora/Research work

JIC/113/DP

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

12

JlOKTOpIBIK JUCCEpTALUSHbBI Ka3y
JKOHE Koray/ Hanucanue u
3aluTa JOKTOPCKOM
mucceprarmu/Writing and
defending a doctoral dissertation

Kopray/3ammura/
Defending

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




ITonnep Typajbl MasimMertep/CBenenusi o nucuummnax/Disciplines Information

IIonnin ataybl/
HaumenoBanue
JUCIHHUILINHBI/
Discipline name

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

Kpeautrtep
caHbl/
KoanuecTBo
KpeauToB/
Number of
credits

Oky
HOTHIKeCH/
PesyabTar
o0y4enus/

Educational
outcome

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

AKaneMUsIIIBIK
*a3y/AxageMruaecKo
e nuceMo/Academic
writing

[ToHHIH MakcaThl — aHAJIWTUKAJBIK MOTIHIIK OpPEKETKE OaillaHbICTBl KICIOM KY3BIPETTLIIITH
JAMBITY JKOHE KOMMYHHUKATHBTI KY3bIPETTIIITH KeHeiTy. [IoHre MpIHanap Kipezi: 3JeKTpOHbI
MoJIiMeTTep 0a3zackl, SJIEKTPOHABI KaTajaorrap, aHHOTaIusIap MeH pedeparrap, akaJaeMHUsIIbIK
*a30anmapiarel mapadpaszajap MeEH Jioiiekcesnep, ciuTeMenep, Iularuar, OasHxamanap,
Makajajap MEH TE3UCTEep, aKaJAeMUSJIBIK MOTIHIAEpAEri THUMNTIK Katenep. Toxipubenik
cabakrapja JOKTOPAHTTap Makaja jkKa3yFa KaKeTTI ChIHM TYPFbIJIAH Oiulay JaFJbUIapblHa He
Oomajgpl JkoHE Ka30balmla KOMMYHMKAIMSHBIH 3aMaHayd XallblKapaJlblK CTaHAAapTTaphbl
TYPFBICBIHAH FBUIBIMHM MOTIHIEP1 *a3y/sl yiipeHeai. KopbITbiHabI 6aFa FRUIBIMH MaKaia a3y
HOTHXXeC1 OOMbIHIIA KOHBLIAIBI.

Llenvio  Oucyunnumer  s6nsemcs  opmuposanue NpoheccUoHaIbHOU KOMNeMeHYyuu U
pacuuperue KOMMYHUKAMUBHOU KOMNEMeHYUl, CEA3AHHOU C AHATUMUYECKOU MeKCMOoBot
dessmenvHocmyio. Jlucyuniuna cooepaicum:. 91eKmMpoHHble 0a3bl  OAHHBIX, INEeKMPOHHbIE
Kamanoeu, auHomayus u pegepam, nepegppazupoeanue u YUMUPOBAHUE 6 AKAOEMUUECKOM
nucbMe, CCbLIKU, Naa2uam, OOKIA0bl, CMAamovl U Me3ucsl, MUNUYHblE OUUOKU 8 AKAOeMUYECKUX
mekcmax. Ha npakmuueckux 3aHAmMusAX OOKMOPAHMbL NOAYYAM HABLIKU KPUMUYECKO20
MblULIEHUs], He00X00UMO20 Ol HANUCAHUS cmamell, HAy4amcsi NUCAmv HAyyHble MeKCmbl C
MOYKU 3PEHUS COBPEMEHHBIX MEHCOYHAPOOHBIX HOPM NUCbMEHHOU KoMMYHuxayuu. Mmozcosas
oyenka 6yoem cchopmuposana no umo2am HanUCAHUsL HaAyyHulX cmamell.

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

OH/PO/LO 1,7,
8

FruibimMu 3epTTeynep
omicreme/Meronuka
Hay4YHBIX

[ToHHIH MaKcaThl — JOKTOPAHTTAapJa XXbUTy SHEPreTHKAachl OOMBIHINA FHUIBIMH 3epTTEYyIep.i
YHUBIMIACTBIPY JKOHE XKYPri3y cajachbIHIAFbl 9iCTeMeNiK OiniM, OLTIK JKoHE JaFrapuiap KyHeciH
naMbity. [loH OKTOpaHTTapAbl FHUIBIMH-3€PTTEY KBI3METIH JKYPri3yre OarbITTai/ibl, OHBI

OH/PO/LO 2,
6,8




HUCCIIEeI0BaHUN/
Research
methodology

Ky3ere achIpyblH Ka3ipri 9ICTepiH, Kypanaapbl MEH KypalJapblH TaHIAayFa, FbUIBIMU-3€PTTEY
’KYMBICBIHBIH 9J[ICTEMECIH MEHTrepy/ie, aFbIMIarbl FRUIBIMU aKIapaTThl 3epelieye, COHan-aK
FBUIBIMU KYMBICTApABIH HOTIKEJIEPIH JalblHAAaYAa THICTI KY3BIPETTUTIKTEP/Il MEHIepyTre bIKIal
eTe/Il. 3aMaH Tana0bIHA caif )KYMBIC xkacay. [[oHTe KaTaThIHIap: FRUIBIM, OHBIH acTeKTiJiepi MEeH
GyHKIMSUIIAphl, FRUIBIMH 3€PTTEYAIH 9JiCHaMachl MEH OMICTepi, FBUIBIMU 3epTTey oJicTepi,
FBUIBIMH ~ 3€pTTEYNIEpIi YHUBIMAACTBIPY, FBUIBIMH OKCIIEPUMEHT, 3€pPTTEY HOTIDKEIEpiH
YUBIMIACTBIPY KOHE OHJIEY, 3€PTTey HOTHXKEJEPiHIH THIMALIITT MEH canachlH Oarajay ojicTepi.
[MpakTukanslk cabakrapia JOKTOPAHTTAp FBUIBIMH TMPOOJIEMaHbI, THUIOTE3aHbl aliFa KOIOJH,
FBUIBIMU 3€pTTEYNiH OOBEKTiCI MEH TMOHIH aHBIKTaybl, ©3CKTUITH AQNENACY/l, 3€PTTEYIiH
MaKcaThl MEH MIHJIETTEPIH KOOIbI, MPAKTUKAJIBIK MaHBI3JABUIBIFEI MEH FBUIBIMH JKaHAJIBIFBIH
aHBIKTay/bl; JOKTOPJIBIK IUCCEpTallMs TaKbIPbIObI OOWBIHINA FBUIBIMH 3€pTTEy XKYPri3yliH
omicTepl MEH OJICTEpiH TaHIAWIBI, IKCIIEPUMEHTTIK 3EpPTTEYJIEPAIH HOTHXKEICPIH OHICUTIH
6omanel. KopbIThiHIEI OaFa jxa3z0aia eMTHXaH jKoHE MOPTQOINO KOpFay HOTIIKeNIepl OOMbIHIIA
aHBIKTAJIAJIbI.

Lenvro oucyunaunvl aeusiemcs Gopmuposanue y OOKMOPAHMOE8 CUCHEMbl MEeMOO0I0SULeCKUX
3HAHUL, YMEHUll U HABLIKOS 68 00IACMU OP2aAHU3AYUU U NPOBEOEHUS HAYYHBIX UCCIe008AHULL 8
meniodnepeemure. J[ucyuniuna opueHmupyem OOKMOPAHMO8 HA — 6e0eHUue HAYYHO-
UCCNe008aMENbCKO20 8UOA O0esAMENbHOCIU, CHOCODCmEYem 8bl00pY aKMYANbHbIX Memooo0s,
cpedcme U UHCMPYMEHMO8 ee OCYWeCmeienus, NpuoOpemeHuio  CoOOmeEemcmeayouux
KOMNnemeHyutl 6 061d0eHUU MemOOUKOU HAYUYHO-UCCAe008aMeNbCKOU padomyl, U3V4UeHUo
AKMYanvbHol HAYYHOU UHoOpMayuu, a maxdice OQOPMICHUIO UMO0208 HAYYHOU pabomvl 6
COOMBEMCMBUL C COBPEMEHHbIMU MPebo8AHUAMU. [JUCYUNIUHA COOePHCUM . HAYKA, ee ACNeKmbl
U  Qyukyuu, memooonocus U MemoouKd HAYYHLIX UCCIe008AHUU, MemoObl HAYYHbIX
UCCNe008AHUL, OPAHUAYUS HAYYHBIX UCCLEO08AHUL, HAYUHLIL IKCNEPUMEHM, OpP2aHU3ayus u
obpabomka pe3yibmamos uUccie008anus, Memoovbl OYeHKU IPghekmusHocmu u Kavecmed
pe3yrbmamos — ucciedosanuti. Ha npakxmuueckux 3aHAMUAX — OOKMOPAHMbL  HAYYAMCA
6b108UCAMb  HAYYHYIO NpoOIeMy, eunomesy, Onpeoensim o0vbeKm U npeomem HAYYHO2O0
uccnedosanusi, 00KaNCym axKkmyaibHOCmb, HOCMASAM Yelb U 3a0a4u UCCIe008aHUs, ONPeOeam
NPAKMUYECKYI0 3HAYUMOCHb U HAYYHYIO HOBU3HY, NPOU3BEOym 6bl00p Memooo8 U Memooux
oCyuecmesenus HAyYHblX UCCIe008aHU NO meme OOKMOPCKOU ouccepmayuu,; nposeoym
00pabomky pe3yibmamos KCHepUMeHmanlvHulX ucciedoganull. HMmozoeas oyenxka 0yoem
chopmuposana no umo2am NUCbMeHHO20 IK3AMEHA U 3auumsl NOpmgouo.

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




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

MOOK xone IIOOK naiibiHnaynblH NpaKTUKAIBIK JaFAbUIapblH  MEHIepy, MJOpICTIK,
MPAKTUKAIBIK JKOHE 3epPTXaHANBIK cabaKTapAbl OTKI3y VIIIH OKY-9JiCTeMEeNiK MaTepuasIapIbl
JNaWpiHAay, Oakpuiay ic-mmapayiiapblH  jaibiHaay. JKoOanblK — OKBITYIBIH — MPAKTHKAJIBIK
JIAFIbUIAPBIH MEHTepY

TH;JZ[?;I/(I);GHKMHK Ilpuobpemenue npaxmuuecxkux Hasvikog noozomosku YMKC u YMK]], noocomoexa yuebHO-
/Menarormieckas Memodujtecmx Mamepuanos 0is Npo8eoeHuUst ACKYUOHHDLX, NPAKIMUMECKUX U 1a60pamopHbvIxX 10 OH/PO/LO
. 3anAmul, n0020MoBKa KOHMPOAbHLIX Meponpusmuil. [Ipuobpemenue npakmuieckux HABbLIKOG 1,3,4
npaktuka/Teaching
practice ApOeKmNOZ0 00yeUs - - .
Acquisition of practical skills in the preparation of the educational and methodological complex
of the specialty and the educational and methodological complex of the discipline, preparation
of educational and methodological materials for lectures, practical and laboratory classes,
preparation of control measures. Acquisition of practical skills in project-based learning
Bazanbik monaep uukii /Iukn 6a3obix pucuunymai/Cycle of basic disciplines
Tannay 6olipinma komnonentT/Komnonent nmo Beidopy/ Selectable Component
Korapsl [TonHiH MakcaTbl — JOKTOPAHTTAp apachblHAA CEHIMIUIKTI apTTBIPy JKOHE JKOFaphl
TEMIIEPATYPaITBI TEeMIEepaTypalblK KOHABIPFBUIAPABIH KAJIABIK KBI3MET €Ty Mep3iMiH Oarayiay MpUHIUITEPiH
KOHJBIPFbUIAP HaKThl TYCiIHyII nambITy. [loHre wmbIHamap Kipeldi: TEXHOJOTHSIAFbl CEHIMIUIK, TO3yFa
YKYMBICHIHBIH YIIBIPaWThIH MalllMHANAp MEH OeJIIeKTepAiH KajAblK KbI3MET €Ty Mep3iMiH OoJikay omicTepi,
KaJIJBIK PECYPCHI CeHIMIUTIK TEH Y3aK Mep3iMAUNK KepCeTKIITepi, CEHIMALTIK JAeHreliH CcTaHaapTray,
MEH CeHIMJIUTIT1 TEXHHUKAJBIK Ka0IbIKTHIH KaJAbIK MEp3iMiH Oaranay, >ka0AbIKThIH TEXHUKAJIBIK JUArHOCTHKACHI,
/HanexxHOCTh U omictepi. KaOABIKTBIH KbI3MET €Ty Mep3iMiH y3apTy ymiH. [IpakTukanslk cabakrapaa 5 OH/PO/LO 2,
OCTaTOYHBIA pecypc | JOKTOPAHTTAp TEXHHUKAJIBIK >KYMENepliH aKaycbl3 >KYMBIC 1CTEY BIKTUMAJIIBIFBIH €CeNTei i, 56

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

JKaOMBIKTBIH CEHIMIUIIK KOPCETKIMITepIiH eCeNTeWIi, KalmblHa KeJeTIH JKOHE KaJIbIHA
KCJIIMEUTIH OKYHENep[iH CEHIMIUITIH eCeNnTeWai, CEHIMIUIIK KIJIACTaphblH aHBIKTANIbI.
KopbITeIHIBI OaFa xka30alia eMTHXaH XKOHE €CeITep MIBIFApy apKbUTbI AaHBIKTAIA b,

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




temperature
installations

OCMAmMo4Ho20 pecypca MawuH U Oemanell, NOOBEPI’CEHHbIX USHAULUBAHUIO, NOKA3Amenu
HAOEXNCHOCU U O00JI208EYHOCMU, HOPMUPOBAHUE YPOBHA HAOEHCHOCU, OYEHKA OCMAMOYHO20
pecypca mexHuieckoeo 000py008aHus, mexHuieckas OUuasHOCmuka 000py008aHus, cnocoobvl
npooneHust cpoka cayxcovl obopyodosanus. Ha npaxmuueckux 3auamusax OOKMOPAHMbl
PACCUUmarom 6eposimHocmu 0e30mKa3Hot pabomsvl MeXHUYeCKUX CUCMeEM, Nposedym pacyém
nokaszameinei HAOENCHOCMU 000pPYO008aAHUs, pACHem HAOENCHOCMU 60CCMAHABTUBAEMbIX U
He8OCCMAHABIUBACMBIX CUCMEM, ONpedensim Kiaccovl Hadéxchocmu. Mmoeosas oyenka 6yoem
cpopmuposana 8 xo0e NUCLMEHHO20 IK3AMEHA U peuleHUs 3a0ay.

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

TexHuKanbIK
TOyEKeIJep KoHE
JKBLTY
SHEPTeTHUKAIBIK
JKaOIBIKTEI
naganany
CEHIMILTIITIH
apTThIpy
/TexHu4ecKue pucKu
Y TIOBBIIIICHUE
HaAEKHOCTU
OKCIUTyaTallun
TEIUIOPHEPreTHUECKO
ro obopynoBanus /
Technical risks and
increasing the
reliability of
operation of thermal
power equipment

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

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

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

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

3epTTey NpPaKTUKACHI

3epTXaHalblK JKaFmaigapaa dKCIEPUMEHT IKYprizy. OAeOu Ke3lep JKOHE IMaijanaHy
TOXIpUOeCciHAe KapacThIpbUIFaH Macene OoifbiHIIa Oenrim o3ipmemernepai 3eprrey. JKorapsl
TeMIIepaTypaibl KOHABIPFbUIApJA NalJaJaHbUIaTBIH OTKA TO3IMII OHE JKbUTYy OKIIAayJarbIll
MaTepHaIapABIH JKbUTY(PHU3HKAIBIK KOHE OEpIiKTIK cHUIaTTaMalapblH aHbIKTay. ToxipuOemik
YJITiiepai AaiblHAay jKOHE OJlapAbl 3epTXaHAJbIK JKaFJaiaapia SKCIepUMEHTTIK 3epTTey

IIpogedenue sxcnepumenmos 8 1aOOpamopHvix ycaosusx. H3yuenue uzgecmuulx pazpadomox
no  paccmMampusaemMomy 6ONpoCcy NO  JUMEPAMYPHLIM UCMOYHUKAM U 68 HNpAKmuKe

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

J1a60PAMOPHBIX YCIOBUAX

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

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

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

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

laboratory

Mpoduaai monnep mukai /IHuxa npopuaupyrompix mucuunaun/Cycle of major disciplines
Tannay 6oiisinma komnonentT/KomnonenT mo Be1dopy/ Selectable Component

Keurysneprerukansl | [IoHHIH MakcaThl — JOKTOPAHTTap apachblHNa >KbUTy-D)HEPTeTHKA CajlachIHIAFbl OOBEKTLIEpIi
K K9HC 3CPTTCYIre, oJiapabl OHTaﬁHaH,Z[BIPYFa, KOMHBIOTCpJ'IiK TCXHOJIOTUsJIaApAbl KOJIaHY apKbLIbI
KBUTYTEXHOJIOTHSUIBI | OHAIPICTI KETUIAIpYre OaillaHbICTBI Mocenenepll IIeHIyre >Kyienll Ke3Kapac Heri3aepiH
K IIPOLIECTEP MEH KajblnTacTelpy. IloHre wMmblHamap Kipeai: MojenbAey YIruiepi MeH Typiepi, MOJAEIbAey
KOHIBIPFBUIAPAbI Ke3€HIepl, )KbUTY JKOHE Macca anMacy KypbUIFbUIApbIH MATEMATHKAIIBIK MOACIIBACY, KbLIY XKIHE OH/PO/LO 2
MOJCIALCY KOHC MaccCa ajiMacy npouecCTepiH MATCMATHUKAJIBIK MOACIIBLIACY ()KI:IJ'Iy OTKI3I'IITIK MQCCJ’ICCI), JKbLTY 5 5 6 '
OHTAMIAHIBIPY ANEKTP CTAHUMSUIAPBIHBIH HET13T1 KaOJbIKTAphIHJAFbl MPOLECTEPAl MOJAENbACY, SHEPTUSHBI '
/MoaenupoBaHie U | OHTAWIAHIBIPY. HETI3T1 JKbUTy JKOHE OJEKTp CcTaHuusuiapbl. [IpakTukanslk cabakrapna
ONTUMU3ALMS JOKTOPAHTTap MaTeMaTHKAJIbIK MOJEIbAEpP KypacThIpaabl, >KbUIy OTKI3TIIUTIK €ecenTepiH
TEIUIOPHEPreTUYEeCK | MICIIyAiH CaHIBIK OJICTepiH  KOJJaHA[Abl, OHTAWIAHIBIPY €CENTepiH IIemy YIIiH
UX U MaTeMaTHKaJIBIK OarmapiamMaiay TpUHIUITEPIH KojgaHanbsl. KoOpBITBIHIBI Oara jka3barna




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

€MTHUXaH Ke31H€e aHbIKTaIabl.

Lenv oucyununvt - gopmuposanue y 0OKMOPaAHmMo8 OCHO8 CUCMEMHO20 NOOX00Ad K PEUeHUIO
3a0a4, CGA3AHHLIX C UCCIe008AHUEM O00BLEKMO8 MENI0IHEPLeMUYECKOU  Ompaciu, —Ux
onmumusayuel,  COBEPUIEHCMBOBAHUEM — NPOU3BOOCMBA € UCHONb308AHUECM — CPEOCME
BLIYUCTUMENbHOU MEXHUKU. [JUcyuniuna cooepacum: Mooenu u 6Uobl MOOETUPOBAHUsL, SMANbl
MOOCTUPOBAHUsL, MAMEMAMUYECKOE MOOCIUPOBAHUE MENI0-MACCOOOMEHHVIX —ANNApamos,
mamemamuyeckoe MOoOenuposanue npoyeccos meniomaccoobmena (3a0aua
MeNnoNpoBOOHOCMU),  MOOeIUPosanue Nnpoyecco8 68 OCHO8HOM obopyoosanuu TOC,
ONMUMU3AYUSL OCHOBHBIX MENL0IHEPeemu4eckux npouzeoocms. Ha npaxmuueckux sansmusix
O00KMOpaAumvl  NOCMPOSIM  Mamemamuieckue MoO0enu, UCNOIb3VIOM YUCIEHHble Memoobl
pewenus  3a0ay  Menionpo8OOHOCMU, — NPUMEHEHUe  NPUHYUNOE — MAMeMamuieckKo2o
APOSPaMMUpOBanUs Olisl peuleHus ONMUMUAYUOHHBIX 3a0ad. HMmoeosas oyenka Oydem
chopmuposana 6 xo0e NUCbMEHHO20 HK3AMEHA.

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

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

[lonHiH MakcaThl — JOKTOPAHTTApAa TXKIPHOETIK MaTepHalabl OHICYAE CTATUCTUKAIIBIK
ojicTepAl KOJJAHy JaFAbUlapbl MEH JafFAbUIapblH KaJbIITACThIpY JkoHEe Oekity. Ilon
MBIHANAP/ABl KAMTHUABL: apHaibl OarapiaMaiblK KaMTaMachl3 €TyAl KOJJIaHy apKbUIBI
HKCHEPUMEHTTIK JEPEKTepl YCBhIHY 9MiCTepi, SKCHEPHUMEHTTI >Kocmapiay, SKCIEPUMEHTTIK
MONIMETTEp/IH  CHUNATTAMaJblK  CHUMAaTTaMallapebl, CTaTUCTHKAIBIK  THIIOTE3aJIap/Ibl
KaJBIITACTBIPY KOHE TEKCEepy, KOPPEJALMSIIBIK JKOHE (AKTOpJIBIK Tajjaay, IpikTeme
nmapaMeTpyIepiH  CTaTHCTHKAJIBIK  Oarayjiay, 3epTTey  HOTWIKEJIEpiH  Tanjgay  JKOHE
uHTepnpeTanusiay. Toxipubenik cabakrapia JOKTOPAHTTAp Kell (aKTOPJbl HKCHEPUMEHTTIH
Kocrapiay MaTpULajgapblH KypacThIpalbl, SKCHEPUMEHTTIK MOJIMETTEpre KOPPEsLHsUIIbIK
KOHE PErpecCHsUIBIK Taljay >KYprizefi, SKCHEPUMEHTTIK HapaMeTpiiepliH MaHbI3IbUIbIFbIH
AHBIKTANIBI, MOJICTIBIIH COMKECTITIH Tekcepeni. KopbIThiHIBI Oara jkaz0aia eMTUXaH Ke31HJIe
aHBIKTAJIAJIbI.

Llenv Oucyunaunvl - copmuposamv U 3aKpenumsv y OOKMOPAHMO8 YMeHUs U HABbIKU
UCNONIL308AHUSL CIAMUCTNIUYECKUX MemOo008 00pabomKUu 3KCNePUMEHMAIbHO20 Mamepuaid.
Jucyunnuna codepaxcum: cnocobvl npedcmasieHusi  IKCNePUMEHMANbHbIX  OAHHLIX  C
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UCNONb308AHUEM — CNEYUATUSUPOBAHHO20 — NPOSPAMMHO20  obecneueHus,  NIaHUpo8aHue
sKCnepumenma, onucamenvHvle  XapaKmMepucmuku  IKCHEPUMEHMANbHbIX  OAHHBIX,
Gopmuposanue u nposepka CmMaAmMUCMuUYeckKux 2unomes, KOPPEIAYUOHHBIL U HAKMOpHbIL
aHanu3, CMamucmuyeckdss OYeHKA Napamempos 6blOOPKU, aHAIU3 U UHMEPnpemayus
pe3yibmamos ucciedoganus. Ha npaxmuueckux sauamusx 0oKmopanmsi coCmagsam mampuybl
NIAHUPOBAHUSL  MHO2O(AKMOPHO20 ~ IKCHEePUMEHMA,  NpPOBedYm  KOPPElIAYUOHHbIU U
PecpecCUOHHbIl aHAIU3 IKCNEPUMEHMANbHBIX OAHHbLIX, ONpeoenam 3HAYUMOCMb NAPAMempos
9KCnepumMenma, npogepam adekeamuocmos mooenu. Mmozosas oyenxka 6yoem cgopmuposana 6
X00e NUCbMEHHO20 IK3AMEHA.

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

Korapsl
TeMIIEpaTypaibl
KOHBIPFBLIAP
OTTBIKTapbIHAA
OpFaHI/IKaJ'II)IK
KaJIAbIKTap bl
JKaryra ganbiHaay/
ITogroroska
OpPraHUYECKUX
OTXO0I0B K
CKUT'aHHUIO B TOIIKaxX
BBICOKOTEMIIEPATYPH
bIX
ycraHoBok/Preparati
on of organic waste
for incineration in
furnaces of high-
temperature
installations

[TorHIH MakcaThl — JOKTOPAHTTapbIH OPTaHUKAJIBIK KAJABIKTApIbl KOFApPBl TEMIIEPATYpPaIbl
KOHJIBIPFBbUIAP/IbIH TELITEPIHJIE KaFyFa JalblHAAy OMICTEPIH MEHIepy AaFAbUIapblH JaMBITY.
[Torre MpIHamap Kipemi: *bUTYy OHIIPY YUIIH OpPTaHWKAJBIK KaJABIKTApIbl TMaiifajiaHy, OCHI
pecypCcThlH oJieyeTiH Oaranay, OpPraHUKaNbIK KaJAbIKTapibl aFyFa JalblHIay, YHTaKray,
OpHUKeTTey, KeNTipy KoHE T.0., OpPHUKETTEpIiH KBUTYJIBIK CHIIATTaMaIapblH aHBIKTAy, OpHKETTeYy
IpoIeCTePiH MAaTEMAaTHKAJIBIK MOJETBICY. , JHEPTeTUKANIBIK MaKcaTTa OpUKeTTepl naiiaanany
TUIMJIUTIT], OPTraHUKAJIBIK KaJAbIKTap/Ibl )Kary Ka3aHapblH jk00asiay, IKOJIOTUSJIBIK acleKTUIepi.
[IpakTukanslk cabakrapjia JOKTOPAHTTAp JKaHyFa MallbIHAAyIbIH OHTAMIIBl QMICIH Taimaiabl
KOHE TaHJANIbI, MIMKI3aTThIH CUMATTaMallapblH aHBIKTANAbI, OpPUKETTEY MAacCachlH KENTipy
IPOLECIH ecenTeni, OpUKeTTep/iH JEMEHTTIK KYPaMbIH eCenTel i, OpUKeTTep IiH KbUTYJIbIK
CHUITaTTaMaJlapblH aHBIKTANIbI; OPTaHUKAIBIK KAJIABIKTAPIbl XKaFyFa NaWbIHAAY YIIH KaXXeTTi
#aObIKTHI ecenTey xoHe Tanaay. KopbIThIHIbI Oara jka30ala eMTHUXaH Ke3iH1e aHbIKTalIaIbl.

Llenv Oucyunaumner - ¢opmuposanue y OOKMOPAHMOS HABBIKOS 6GIAOEHUs CHOCObamu
NO020MOBKU OpP2AHUYECKUX OMX0008 K CIHCULAHUIO 8 MONKAX B6blCOKOMEMNepamypHbIx
yemanosok.  Hucyunauna — codepicum: — UCHONb308AHUE — OP2AHUYECKUX — OMX0008  OJis
menjioeenepayull, OYeHKa NOMeHYUala OaHHo20 pecypcd, N0020Mo6Ka OP2aAHUYEeCKUX 0mxX0008
0/ Cocu2anusl, usmenvbyenue, Opukemuposanue, CyuKka u op., onpeoeieHue meniomexHuieckux
Xapakmepucmux Opukemos, mMamemamuiecKkoe MOoOeiupo8aHue npoyeccos OPUKemupo8aHusl,
ahpexmusHocms UCNONB306AHUS OPUKEMOE 8 IHEPeMUYECKUX Yensax, KOHCMPYKYUU KOmios
OJIsL COICULAHUSL OP2AHUYECKUX OMX0008, dKOJo2udecKue acnekmol. Ha npaxmuueckux 3auamusx

OH/PO/LO 5,
6




00KMOpaHmMvl NPOBEOYM AHAIU3 U 8bIOOP ONMUMANLHO2O CHOCODA NOO2OMOBKU K CHCUSAHUIO,
onpeoensm Xapakmepucmux UCXOOH020 Cblpbs, NpPO8edym pacuem Npoyecca CYUKU
OpPUKEMEePOBOUHOU  MACCHl, PACCUUMAIOM  JIeMEHMHbIL  COCMAas OpuKemos, onpeoesim
MeniomexHu4ecKue Xapakmepucmurku OpuKemos, paccuumarom u noobepym HeodXooumoe
000pydosaHue 01 NOO20MOBKU K CHCULAHUIO OP2AHUYECKUX omxo0os8. Hmoeosas oyenka
byoem cghopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHA.

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

10

FouibiMu sx00aHbI
Oackapy
[Ynpasneunue
HAYYHBIM MPOEKTOM/
Scientific project
management

[ToHHIH MaKcaTbl — FBUIBIMH JKOHE WH)KCHEPIIIK MOCceJeNiepi Tajinay, FhUIBIMHU >K00amapiabl
o3ipJIey JKOHE €HTi3y JarAbUlapblH KaIbINTacThpy. [IoH MbIHaMapasl KaMTHIBL: FBUIBIMU K002
TYCIHITl, FBUIBIMHA JKOOamapAblH TypJiepi, HEri3ri >K00anbIK KyXKarrap, COHBIH IIIiHJIE
KOHKYPCTBIK Ky’KaTTama, >k00a Ke3eHIEepiH YaKbIT OOWBbIHIIA 06Ny epeKIIemiKTepi (KecTemik
XKOcCIap), )ko0a Ke3eHACpiH YUJIeCTIpy, FhUIBIMUA JKOOAHBIH 3KOHOMUKAJBIK Heri3i ( yKOOaHBIH
CMeTachl), )K00aHbI iCKe achlpy, TOyeKeJIi Oarayiay KoHe >KOOaHBIH eMip CYPYiHIH Ke3 KeJreH
KE3CHIHJET1 e3repicTep, KOOAaHbIH camachlH Oackapy, FbUIBIMU oOajarbl Oakpliay Typiepi,
OYKil UMKI OOWBIHIIA FBUIBIMU JKOOAaHBI TEKCEpy Maceleepi, 3epTTey HOTHXKEIepiHe
HETi37eJITeH JKapUsUIAHBIMAAp JKOHE oOJapra KOWbUIAThIH Tananrtap. onap. ToxipuOenik
cabakrapaa CTYICHTTEp FbUIBIMU-TEXHUKAIBIK MoceielepAl Tanjgayabl yilpeHenai, Kypaeni
FBUIBIMH-TEXHHUKAIIBIK MACEJIeNep/Ii KOIOFa, 3epTTeyre jKoHe Tajjiayra NalblH OOJabl, KaXeTTi
aKnmapaTThl Oarajaiipl JKOHE TaHJAMIbl, FBUIBIMH »Ko0ara KaTbICy JIaFJbUIapblH ajajibl
KOPBITBIHBI OaFra FRUIBIMU K00ara OTIHIMI1 KOPFay Ke31H/1e KaJIbIITaCaIbl.

Lenvio Oucyunnumvl A613emcs 8blpabOMKA HABLIKO8 NO AHANU3Y HAYYHBIX U UHICEHEPHBIX
npobnem, no pazpabomke u pearu3ayuu HaAy4Ho-uccied08amenbCKux npoekmos. [ucyuniuna
cooepoicum: NoHAmMuUe HAYYHO20 NPOEKmd, 6UObl HAYYHLIX NPOEKMOS8, OCHOBHble OOKYMeHmbl
npoexkma, 6 Mmom Hucie KOHKYPCHAS OOKYMEHMAayus, 0COOEHHOCMU pacnpeoeieHus 3manos
npoekma 60 6peMmeHu  (KaneHoapuwlli NiAH), KOOPOUHUPOBAHUE dMAN08 NpoeKmd,
9KOHOMUYECKAs 0a3a HAYYHO20 NpOeKma (CMema Npoekma), peanusayus npoekmd, OYeHKd
PUCKO8 U U3SMEHeHUll Ha 11000M dmane HCU3HU NpoeKmd, ynpaesieHue Kaiecmsom npoekmd,
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8UObL KOHMPOJISL 8 HAYYHOM NpoeKme, 80NpoChbl ayouma HAy4Ho20 NPOeKma HA NPOMAICEeHUU
6ce20 yukaa, NyoOIUKayuu no pe3yrbmamam ucciedosanuss u mpebdoeanus Kk Hum. Ha
APAKMUYECKUX 3AHAMUAX O00YYarowuecs HAy4amcs aHaIu3Uposams HAYYHO-MeXHUYecKue
npobnemvl, 6yOym 2omosebl K NOCHMAHOBKE, UCCIe008aHUIO U AHAU3Y KOMNIEKCHbIX HAYYHO-
mexHu4eckux npoonem, 6y0ym oyeHusams u omoupams Heobxooumy uH@dopmayuio, noayuam
HaBbIKU nodauu 3aasku Ha Mmozosas oyenka 6yoem cpopmuposana é xooe 3auumsl 3as16Ku Ha
HAY4HblU NPOEKm.

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

FeueimMu-3eprrey

3epTTey TaKbIphIObI OOMBIHIIA 90U II0JTy. 3epTTEY SAICTEPIH TaHAAY. 3EPTTEIETIH MPOIECTED
MEH KYPBUIFbUIAPJIbIH MOJETBAEPIH Kypy, coHNaii-ak MatLab sxone EWB Oarnapnamanapbiaia
oJapIBpl MaTEMATHKAJIBIK MOJICNBCY. 3EpPTXaHAJBIK KaFAalIarel TOKIpHOEIiK 3eprreyiep. O3
3epTTeysep HOTHXKeNepi OOMBIHIIA ecenTi AalbIHay )KOHE KOpFay

Jlumepamypuwiti 0630p no meme ucciedosanus. Bvibop memoooe uccredosanus. Cozoanue

KyMmbIchl/ HayaHo- | MoOeneii  uccredyemvix npoyeccos u YCmMpoucms, a makdce uUx —MamemamuyecKoe OH/PO/LO
11 | uccnenoBarenbckas | mModenupoganue 6 npozpammax MatLab u EWB.  Okcnepumenmanvhvie UCCIe008AHUS 8 123 678
pabora/Research nabopamopnuuix ycaosusx. Iloocomoska u sawuma omyema no pe3yibmamam coOCMEeHHbIX Y
work uccie0o8anuil
Literary review on the research topic. Choice of research methods. Creation of models of the
studied processes and devices, as well as their mathematical modeling in the programs MatLab
and EWB. Experimental studies in laboratory conditions. Preparation and defense of a report
based on the results of your own research
JIOKTOPJIBIK JluccepTanusuibK 3epTTEYIi pecimiey: 3epTTey TaKbIphIObI OOWMBIHIIA 9Ae0M MIONY; 3epTTey
JICCEePTALIUSTHBI OMICTEpiHIH CHIATTaMAaChl, 3EPTTEJICTIH TIPOUECTE MEH  KYPBUIFBUIAP/IBIH  CHIIATTAMACEL; OL/PO/LO
12 | xa3y xoHe Koray/ MaTEeMaTHKAIbIK MOJIETIbACY HOTHXKENEPIHIH CHUMATTamMachl; OKCIEPUMEHTANAbl 3epTTey 12 14567

Hamnucanue u
3al1uTa JOKTOPCKOM

HOTWDKENIEPiHIH ~ cumarramMachkl.  Jluccepramusiiplk  3epTrey  OOWBIHINIA — TIpEe3eHTAIHS
MaTepUAIIAPBIH JIalbIH/IAY J)KOHE TUCCEPTALUSHBI KOpFay




nucceprarau/Writin
g and defending a
doctoral dissertation

Ogopmnenue  ouccepmayuoHHO20 — UCCAEO0BAHUS:  JTUMEPAMYPHLIL  0030p NnO  meme
uccnedo8anus, ONUCAHUE Memooo8 UCCIe008aHUs, ONUCAHUE UCCNedyeMblX Npoyeccos u
YCmpolicms,  Onucaxue  pe3yibmamos — MaAmemMamuyeckoco  MOoOeIUpo8aHus;  ONUCAHue
pe3yiomamos — IKCHEPUMEHMANbHBIX — uccieoosanuti.  Iloocomoska — npe3eHmayuoHHbIX
Mamepuanos no OUCCepmMayUOHHOMY UCCIe008AHUIO U 3auma Ouccepmayuu

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




