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AKaJIeMHUAIBIK KomuTer/AxanthTlécnnﬁ komuter/Academic committee

A.Teri/ U.®amwmus/N. Surname

Jlaya3ssimel/JomxHocTs/Job title

Konsy/Tlopnucs/Signature

O.Tanunos./ O.Tamunos / O.Talipov

PhD, daxynsrer nexanst’ PhD, nexan ¢akyinsrera/ PhD, Faculty Dean

A Kapmanos / A Kapmanos /

A.Karmanov

PhD, kagenpa menrepyuici / PhD, 3asenytoumii kadenpoii / PhD, Head of Department

A Kurmwxubekosa / A Kumxubexosa /

T.F.K.. npodeccop /K.T.H., npodeccop/c.t.s., professor

=
F
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A Kinzhibekova
O.I'puropses / O.I'puropses / «ITaBnomapanepro» AK, ITT3II-3 xumus nexsinbid 6actoirsl / AO «IlaBronapaseproy,
O.Grigoryev Hag. xuM. uexa ITT3LL-3 / «Pavlodarenergo» JSC, head of the chemical shop of PHEC-3
A.Cyuwmn / A.Cymns / A.Sushin MTD-22/2 H T. MarucTpanTbl / MarucTpauT rp. MTD-22/2n / undergraduate £
gr. MTE-22/2n ——
IKenepTHbI KOMATET
A.Teri/. ®amunus/N.Surname Jlayassimel / JloixHocTs / Job title Konsy/Tloanucs/Signature

I1. Beixos / I'1. Beikos / P. Bykov

AkanemusibiK Macenenep OofbHma backapma Myieci — npopektop / YiieH npasneHus
no AB -npopextop / Member of the Board for Academic Affairs - Vice-Rector

A. Kacenos / A Kacenos/ A.

Kasenov

AKKIEMHSJIBIK KbI3MET AenapramenTiniy gupekropsi /upexrop JIAJl/ Director of th

Department of Academic Activities

1

C. Xacenosa / C. XaceHoBa / S.

Khasenova

AxaneMHuanbIK Konaay 0ackapmachiibii 6acTeirbl/ HauasisHUK yripasieHus

axanemudeckor nopnepxky/ Head of the Academic Support Department

st
S

E INpuxonsko / E.Ilpuxonsko /
E.Prihodko

T.F.K.. npogeccop /k.T.H., mpodeccop/c.t.s., professor

E. Kyuep / E. Ky4ep / E. Kucher

«Industrial Project KZ» XKILIC aTtkapyuibl upexTops! / Mcnonsurensubii aupextop TOO
«Industial Project KZ»/ Executive Director of Industrial Project KZ LLP

A.Abenos / A.Abenos / A.Abenov

MTD-121 T. MarucTpanTsl / MarucTpasT rp. MT3-12H / undergraduate gr. MTE-12n




binim Oepy Oarmapinamacel KeJeci

Ky:KaTrTap Herizinge
J3ipaenren/O6pa3oBarTesibHAS
nporpamma pa3paboraHa HA

OCHOBAHMH CJIEAYHOIIUX NOKYMEHTOB
/The  educational program is
developed on the basis of the
following documents

1. KP Fruibim xoHe xorapsl OutiM MuHHCTpiiriHiH 2022 xbutrel 20 mrimgeneri Ne2 OyHpbIFBIMEH OEKiTUITeH
JKOFapbI JKOHE JKOFaphl OKY OpHBIHAH KEHiHT1 OL1iM Oepy/liH MEMENIEKETTIK JKaNMbIFa MIHACTTI CTAHAAPTTHI (kaHa
penakmusiga 20.02.23 Ne66) /I'ocymapCTBEHHBIN OOIICO0S3aTEBHBIN CTaHAAPT BBICIIETO H TIOCICBY30BCKOTO
oOpa3oBanus, yreepxaeHHbll npukazoMm MHuBO PK ot 20 urons 2022 roga Ne2 (B pepakimu 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 >xorapbl OuTliM OepyaiH YATTHIK OumiKTUTiK 1meHOepi/HanumoHanbHas pamka
kBanuuKalmii Beiciiero obpasosanus Pecryonmuku Kaszaxcran/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan




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

binim G6epy OarnapnaMachbIiHBIH KOJBI )KOHE aTaybl/
Kox 1 HanmeHnoBaHne 00pa3oBaTeIbHOMN MPOrpaMMbl/
Code and name of the educational program

7MO07106 7KbL1y 3HepreTHKaChl
7MO07106 TenJio3nepreTuka
7MO07106 Heat power engineering

Binim Gepy 0argapiaMachIHbIH 0aFBITHI 00MBIHINA KJCiON cTaHAapTTAPABIH Ti3iMi / Ciincok npodeccHoHATbHBIX CTAHIAPTOB MO
HaInpasBJieHHI0 00pa3oBaTesibHOI mporpammsl / List of professional standards in the area of the educational program
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

¥BK/ChII
JeHreiisepi /
YpoBuu
HPK/OPK/
NFQ/BFQ levels

Haiinanany
KasKeTTijiri /
Heo0xoaumocTh
HCI0JIbL30BaHuA/
Need for use

KaciOu cranpapt: :korapbl koHe (HeMece) KOFapbl OKY OpPHbIHAH KeiiiHri Oinim Oepy yiibiMaapbiHbIH oKbITYmIbLIaApbIHA (ITOK)
(Kasakcran Pecmybnukacel FputbiM koHe skofFapsl OimiM MunucTpidiH 2023 sxbpuiebl 20 kapamamarsl No 591 OyiipeirbiMer Oekitinren) /
IIpodeccuoHaNbLHBIA CTAaHAAPT: I NeaaroroB (Nmpogeccopcko-npenogaBaTebCcKOro coCcTaBa) OpraHu3alnuii Bbicmiero u (Mjm)
MOCJIeBY30BCKOro o6pa3oBanus (YTBep)KIeH MprKa3oM MUHHCTpA HAYKH U BbIciIero oopasoBanus Pecniyomuku Kasaxcran ot 20 HosiOps 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)

7-8

Wo/JlalYes

Kputymen :ka0abIKTay :KyiiedepiH mnaiimanany («Atameken» Kaszakcran PecnmyOmmkacel YITTHIK Kocilkepiiep mamatackl backapma
TeparaceiubiH 2019 xkputFel 26 kentokcanmarbl No 262 OyiipeirbiHa Ne 22 xocbiMina) / DKCIUIyaTammusi CHCTEM TENJIOCHAGKEHUS
(ITpumosxenne Ne22 k npukasy [Ipencenarens [Ipasnenus HarmonansHO#H nmanaTel npemnpuauMareneit Pecryomkn Kazaxcran « Atamexen» oT
26 nexabpst 2019 roga Ne 262) / Operation of heat supply systems (Appendix No. 22 to the order of the Chairman of the Board of the National
Chamber of Entrepreneurs of the Republic of Kazakhstan «Atameken» dated December 26, 2019 No. 262)

3-7

Wo/MlalYes

NHHOBaUMANBIK K00aHBI KOMMepUMSUIAHABIPY («ATtameken» Kazakcran PecmybOnmkacer ¥urteik Kocimkepnep mamaracsl backapma
TeparachlHBIH OpblHOacapsiHblH 2019.12.24 Ne 259 Oyiipeireina Ne 3 xoceimMma)/ KoMmepumaau3anusi MHHOBALIMOHHOIO TPOEKTA
(Mpunosxkerne Ne 3 k npukaszy 3amectutens [Ipencenarens Ilpasnenuss HamnonansHoOW manatsl npeanpuuuMareneit Pecyonuku 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

Kox/Hetr/No

HNuHoBanusIbIK uaesIapabl d3ipaey xkoHe TpaHchopmanusiiay («Arameken» Kaszakcran PecnyOnukacsl ¥urTeik Kocinkepsep manarackl
Backapma TeparaceiabIH opbrHOacapsiHbH 2019.12.24 Ne 259 GyiipeirsiHa Ne 9 kocsiMiia)/ Pazpa6oTka u TpaHchopManusi HHHOBAMOHHBIX
uneir (ITpunoxxenne Ne 9 k mpukazy 3amecturens [Ipencemartens IlpaBnenuss HanmonanbHoW mnanmatel npennpuHunmareneil PecryOmmkn
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)

6-8

JKox/Het/No

NHHOBAUMAIBIK OHIM/KbI3MET KOpPCeTyre TeXHHMKAJBIK TanchipMma 33ipJey («Atamexken» Kaszakcran PecmyOnukachl ¥nrThik Kocimkepiep
nanaracsl backapma TeparacsiHbIH opbiHOacapbiHbIH 2019.12.24 Ne 259 Oyiipsireina Ne 10 koceivina)/ Pa3zpadoTka TeXHHYECKOro 3a/JaHUs HA
co31aHue nHHOBauMoHHOM npoaykuuu/ycayr (ITpunoxenue Ne 10 k mpukasy 3amectutens [Ipencenarens [Ipasnenus HanmonansHo# manaTsl
npeanpunuMarenein Pecryonuku Kazaxcran «Atameken» 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)

7-8

Kox/Hetr/No

Ka3akcTaHHBIH jKaHA MaMaHIBIKTAPbI MeH KY3bIpeTTepiHin aTjacbiHaarbl MaMaHabIKTap / [Ipodeccun B ATiiace HOBBIX mpodeccuii u
xomnerenumii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan

JlocTypii sHepreTHUKaNBIK >KaOIBIKTHl JKaHFBIPTY WH)KeHepi / VHkeHep 1Mo MoJepHM3alMu OOOpYIOBAaHUS TPaAWIMOHHOW SHEPreTHKH /
Traditional energy equipment modernization engineer

Kox/Het/No



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

Perenepanus xoHe Kalita eHjey umwkenepi / mkenep mo perenepauuu u yruinsanuu / Regeneration and recycling engineer Uo/alYes

DHepreTHKaJbIK MeHeDkep / DHepromenemkep / Energy manager No/TalYes

DHepreTUKajblK HbICAaHAAPbl MyJbTU(HU3UKAIBIK Moaenbaeyre Herizaenren AYKIK ozipneymii nnxenep / Muxenep no paszpadorke CAIIP Ha XKox/Het/No
6aze MyabTH(PHU3HMUECKOTO MonenupoBaHus o0vexToB sHepretuku / CAD development engineer based on multiphysics modeling of energy
facilities

DJIEeKTp MKoHE JKbUTY SHEPTHSCHIH CaKTay KYPBUIFBUIAPBIH J3ipieyli skoHe xo0anaymibl / Pa3paboTunk-npoeKTHPOBIIMK HAKOMUTENEH 31eKTPpo-1 XKox/Het/No
remtosnepruu / Developer and designer of electrical and thermal energy storage devices

HaBJ‘lO)lap Oﬁﬂl)lC])IHLIH KaHa KecinTep MEH KY3bIPETTEP aT/acblHAArbl MaMaHABIKTap / HpO(l)eCCI/lﬂ B ATJIace HOBbBIX l'lpO(l)eCCl/lﬁ H
komnerenuuii [laBaogapckoii o6aactu / Professions in the Atlas of new professions and competencies of the Pavlodar region

Cenimuinik MeHemxepi / Menemkep mo HageskHoctH / Reliability Manager XKox/Her/No




Binim 0epy 6arnapaamacsinbinnacnoptsl/[lacnopr o6pa3oBarensnoii mporpammbl/Passport of the educational program

Tipkey Hemipi/Perucrpanmonnsiii Homep/Registration number

7M07100314

binim Gepy canachIHbIH KOJIbI XKOHE aTaybl/
Ko n HaumeHoBaHMe 061acTi 00pa3oBaHus/
Code and name of education field

7TMO7 VrxeHepitik, OHIeY jKoHE KYPBUIBIC cajaiaphl
7MO07 VnxenepHblie, 00pabaThIBAIOIINE U CTPOUTEIBHbBIE OTPACIIN
7MO7 Engineering, manufacturing and civil engineering

JlaiibiHgay OarbITBIHBIH KOJIBI XKOHE aTaybl/
KOI[ N HAMMCHOBAHUC HAIIPABJICHUA HOI[I‘OTOBKI/I/
Code and name of training direction

7MO071 UnrxeHepus KoHE WHKEHEPITIK 1C
TMO071 WnxeHepust U HHKXEHEPHOE JEJI0
7MO071 Engineering and Engineering trades

Binim 6epy Garmapiamanapsl TOOBIHBIH KOJIbI )KOHE aTaybl/
Kon n HanMeHoBaHUME TPyNITBl 00pa30BaTEIIbHBIX TPOrpaMMm/
Code and name of educational programs group

MO098 XXbu1y 3HEpPreTHKACKHI
MO098 TemnosHepreTrka
MO098 Heat power engineering

binim OGepy OaraapiaMachIHbIH KOJIbI )KOHE aTaybl/
Kon n naumeHoBanne 00pa3oBaTeIbHOM MTPOrpaMMBbl/
Code and name of the educational program

7M07106 Kbty 25HEpreTUKACHI
7M07106 TermosHepreTuka
7M07106 Heat power engineering

binim Gepy 6armapiaamachiHbiH MakcaThl/ Llens oOpazoBaTeabHOM
nporpammbl/ Purpose of the educational program

Kocibu kpi3Mer oOBEKTUIEpIH xkoOajayFa, 3epTTeyre >KOHE NaljaaHyra
OalaHpICTBl MIHIETTEPHAI OpbIHIAAY YIUIH KaXeTTI Ky3bIpeTrepi 0ap Xbury
SHEPTEeTHKACHI CaJlaChIHIaFbl MaMaHaapbl Aaspiay/ [loarotoBka crenuaaucToB
B 00JIACTH TETUIODHEPIreTUKH, OO0JIAJAIOIIUX HEOOXOJUMBIMA KOMIICTEHITUSIMU
Il peain3dallii 3aJad, CBA3AaHHBIX C IIPOCKTHPOBAHUECM, HCCIICAOBAHUEM U
9KCIUTyaTalei 00beKTOB mpodeccroHaabHoi nestenpHoctd / Training of
specialists in the field of thermal power engineering with the necessary
competencies for the implementation of tasks related to the design, research and
operation of objects of professional activity

binim Oepy OarnapiamMachIHbIH TYpi/ KonnanbicTarsl
Bun o6pazoBatenbHOI mporpaMmbl/ JenicTByromas
Type of educational program Acting
¥bIII 6otibimia genreit/Yposens mo HPK/Level according to the NQF 7

CBUI 6oiibiamia gexreit/Yposenb no OPK/Level according to the SQF 7

binim Oepy OarmapiamMachIHbIH €peKIIeTiKTepi/ Kok
OtianuuTensHble 0COOEHHOCTH 00pa30BaTENBHOM MPOTrPaMMBbl/ Her
Distinctive features of educational program No

OxkpiTy Tini/SI3pik 00y4enus/Language of education

Ka3ak, opbIc/Ka3axCKui, pycckuii/
kazakh, russian

Kpenurrep kenemi/O6wem kpeauros/Volume of the credits

120

bepinerin nopexe/llpucyxnaemas crenens/ Awarded degree

TEXHHKa FHUIBIMAAPBIHBIH MarucTpi / MarucTp TeXHU4Yeckux Hayk / master of
technical sciences




Oky mep3imi/Cpoxk o6yuenus/Period of study

2 xbu1/2 Tona/2 years

[[a;lpnay OarnIThIHA dpHaJIfaH JIMICH3UAHBIH KOHC OfaH KOCBhIMIIAHbIH
HeMIpi/

HOMep JIMIICH3UH Ha HAIIPABJICHUC ITOATOTOBKHU U ITPUIIOKCHHUA K Hell/
Number of the license for training direction and its annex

Ne 032, 04.04.2019

AKKpeIuTTey areHTTIT1HIH aTaybl )KoHE aKKpEeIUTTeYA1H KOJAaHbLTY
Mep3imi/ HaumeHoBaHME aKKPEIUTAIMOHHOTO areHCTBA M CPOK JICHCTBUS
aKKpeauTarum/

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

BCKTA, 2028 x. netiin
HAOKO, no 2028 r.

IQAA, until 2028




Tysekrin OinikTiiik cunarramacel / KBanudukannonnas xapakrepucruka Bpinyckaunka / Qualification characteristics of a graduate

Bepinerin mopexe/
[Mpucyxaaemas creneHs/
Degree awarded

«7TMO07106 — XKputy sHepreTrka» bbb OoiibIHIIa TeXHUKA FRUTBIMIAPBIHBIH MAaruCTpi
Marwuctp texanueckux Hayk o OIT «7M07106 - TerosnepreTrka
Master of technical sciences in EP «7M07106 — Heat power engineering»

Kacibu kp13meT cananapbi/
Cdepsl mpodeccrnoHanbHOM aesTeabHOCTH/
Avreas of professional activity

JXKbuty SHEpreTUKaNbIK OHIIpICIIeH OailIaHbICTBI FAUTBIM MEH TeXHHKa canachl/O0IacTh HAYKH U TEXHUKH,
CBsi3aHHAs C TeruosHepreTudeckum npoussoactBom/The field of science and technology associated with to
heat and power production

Koacibu kpi3meT o0bekTinepi/
O0BeKThI IPOdEeCCHOHATBHOMN e TeNbHOCTH/
Objects of professional activity

KBUTYZIBI OHAIpY, 06y KoHe maianany OOWBIHIIA KOCIMOPHIHIAP MEH TEXHOJOTHSJIBIK KOHIBIPFBLIAD;
KBITY DHEPreTUKACHI CallaChIHAA KaJpiiapabl Jaspiayabl )KOHE KalTa Jaspiiayabl KaMTaMachl3 €TETiH Ke3
KeJIreH YITiferi FhUIBIMU-3epTTey YHBIMAApHI, sko0anay yHbIMAapsl, OpTa >KoHE KOFapbl KOCINTIK O171iM
O0epy Mekemenepi / IPEANPUATHS U TEXHOJOTMUYSCKUE YCTAHOBKH IO MPOU3BOACTBY, PAaCIpeIeiIeHUI0 U
HUCIOJB30BAHUIO  TCILIOTHI, HAay4YHO-UCCJICAOBATCIIbCKUC  OpraHu3alun JII000r0 TUIIA, TIPOCKTHO-
KOHCTPYKTOPCKHUEC OpraHu3alu, YUYpCKACHUA CPCAHCTO KW BBICHICTO HpO(i)eCCI/IOHaJ'IBHOFO O6p3,30BaHI/I$I,
OCYILECTBIISAIONINE MMOJATOTOBKY M MEPEINOAr0OTOBKY KaJpoB B 00jacTu TeriosHepreTuku / enterprises and
technological installations for the production, distribution and use of heat; research organizations of any
type, design organizations, institutions of secondary and higher professional education that provide training
and retraining of personnel in the field of thermal power engineering.

Kacibu xpi3meT MoHepi/
[TpenmMeThI MpodeccHoHABHOM AesITebHOCTH/
Subjects of professional activity

SHEPTCTUKAJIBIK QHGPKQCiHTiH TEXHOJIOTHUAIIBIK HpOI_IeCTCpi, JKBLTY OJJICKTP CTAHOUAJIAPBI; eHepKQCiHTiK
YKOHE JKbUIBITY Ka3aHAbIKTaphl; O©HEPKACINTIK KICIOPBIHIAP MEH YHBIMIap/ibl OPTAJILIKTAHABIPBUIFAH KOHE
AaBTOHOM/Ibl KBUIYMEH >KaOAbIKTay >KyHenepi; SHeprus TachIMAJAAFBIIITApPAbl OHJIPY JKOHE Tapary
Kylenepi; JKbuly Oepy JKOHE JKbUTy JKeJiiepi; cy MEH OThIHIbI JalblHAay XKyHenepi, eHIM carachlH
OakpUIay JKyHernepi, KOCIMOPBIHAAFBl cala MEHEIKMEHTI JKyHeci, KOCINOpbIHIa €HOEKTI KOpray »MKoHe
OHEPKOCINTIK KAayilCIi3MiKTI KaMTaMachl3 €Ty Jyieci / TEXHOJIOTHYECKHE MPOLECCHl YHEPreTHIeCKOi
MMPOMBINIJICHHOCTH, TCIIJIOBBIC BHCKTpOCTaHI_II/II/I; MPOMBIINIJICHHBIC U OTOIIHUTCIBHBIC KOTCJIBHBIC, CUCTCMBbI
[EHTPAIIM30BAaHHOTO M aBTOHOMHOTO TETUIOCHA0XEHUSI TPOMBIIUICHHBIX MPEANPUITHI W OpraHU3aINi;
CUCTCMbI MMPOU3BOACTBA U PACHPCACICHUA BHGpFOHOCHTeHeﬁ; TGH.HO(l)I/IKaLII/I}I U TCIJIOBBIC CCTH, CUCTCMBbI
IMOATOTOBKH BOABI U TOIIJIMBA, CUCTCMbI KOHTPOJIA Ka4€CTBa IMPOAYKIIMH, CUCTEMA MCHCI)KMCHTA Ka4Y€CTBa
Ha MPEANPHUITHN, CUCTEMa 00eCTICUeHUsI OXpaHbl TPY/1a U MPOMBIIUICHHOW 0€301MacHOCTH Ha MPeANpUATUN
/ technological processes of the energy industry, thermal power plants; industrial and heating boiler houses;
systems of centralized and autonomous heat supply of industrial enterprises and organizations; energy
production and distribution systems; heating and heating networks; water and fuel preparation systems,
product quality control systems, quality management system at the enterprise, system for ensuring labor
protection and industrial safety at the enterprise

Kocibu kp3meT Typiiepi/Buabt
npodeccronanbHoi AesrensHocTr/ Types of
professional activity

FBUTBIMU-3EPTTEY; OHIIPICTIK-TEXHOJOTHIBIK, IaiaNaHy;, MOHTaXIay-perTey; >K0OalblK; YHBIMIBIK-
6aCKapyHIBIJIBIK; rneaaroruKaJibIK / HaquO-HCCHeI[OBaTGHBCKaH; HpOH?;BOI[CTBCHHO-TGXHOJ‘IOFI/I‘IGCKaSI;
OKCIUTyaTallHOHHAad ; MOHTaXHO-HaJIagO04YHasd, IMIPOCKTHAsA ; OpTraHU3allMOHHO-YIIPABJIICHYCCKAs ;
nenarornueckas / research; production and technological; operational; installation and commissioning;




| design; organizational and managerial; pedagogical

Oky nHoTmxeJiepi/Pe3yabTaTsl 00y4yenusi/Learning outcomes

YATTHIK jKOHE XaJBIKAPAIIBIK MAJIIMETTEp 0a3achIMEH JKYMBIC iCTEY HETi31HE FhUIBIMU-MHHOBAIMSIIBIK KbI3METTI JKY3€re achlpajbl, FHUIBIMU-
3epTTEy JKOHE TKIPUOETIK-KOHCTPYKTOPIIBIK JKYMBICTApFAa KaThICalbl JKOHE JKapusuiay OelceHautirin aprreipaasl /|  Cnocoben
oCyuiecmenamey HAyuHylo, UHHOBAUUOHHYIO O0€AMEbHOCHb, NPUHUMAA YYACMUE 6 GbINOHEHUU HAYYHO-UCCIe008aAMENbCKUX U
ONbIMHO-KOHCMPYKMOPCKUX padom u noevluas nyOauKauyuoHHyl0 AaKmueHOCMb HA OCHO8e pAOOmMbl C HAUUOHATLHBIMU U
medxncoynapoonsimu 6azamu oannwix | Capable of carrying out scientific and innovative activities, taking part in research and development
work and increasing publication activity based on working with national and international databases

OH/PO/LO 1

CmyoenmmepmeHn, apinmecmepMmeH JHcaHe KblzMemKepiepMeH OHMAllibl KAPbLM-KAMbIHAC OPHAMY2d, HCOAPLL ICIHE HCOAPbL OKY OPHLIHAH
Ketlinei Oinim 6epy YublMOapblibly dpinmecmepimen Jcane KviaMemkepiepiMen KoManoaoa sxcymolc icmeyee Kabiremmi | Ymeem cmpoumso
ONMUMATIbHBIE KOMMYHUKAUUU C 0OYUAIOWUMUCA, KOJIIe2AMU U COMPYOHUKAMU, 0EMOHCHPUDPYA TUOEPCKUe Kadyecmea u padomasn 6
xomanoe | Able to build optimal communications with students, colleagues and employees, work in a team in higher and postgraduate
education organizations

OH/PO/LO 2

MeMIIeKEeTTIK, OpBIC KOHE IMIET TIAEPIHAC KOCINTIK JKOHE FHUIBIMH KapbIM-KAThIHAC JKacayJblH Heri3ri marasuiapeiHa ue (Bl, B2, Cl
nenreitnepi)/ Baadeem ocnosnbimu HagviKamu Npo@eccUOHATbHBIX U HAYUHBIX KOMMYHUKAUUIL HA 20CYOAPCMEEHHOM, PYCCKOM U
unocmpannom sazvikax (yposens Bl, B2, C1) | Owns basic skills of professional and scientific communication in the state, Russian and
foreign languages (level B1, B2, C1)

OH/PO/LO 3

3aMaHayn >KOHE WHHOBAIMSUIBIK (OHBIH ilIiHIC HHUQPIBIK) OKBITY TEXHOJIOTHSUIAPBIH TailaiaHa OTBHIPBIN, KOCIMTIK OKBITY cajachlHa
MeIarOrMKaNIbIK KbI3BMETTI JKy3ere achipaabl /| Ocywecmensem neoazozuyecKyio O0easmenbHOoCHmb 6 001acmu npogheccuonHanbHou
HO020MO0BKU, NPUMEHSA COBPEMEHHbIE U UHHOGAUUOHHbIE (6 mom uucie uyugposvie) mexnonocuu ooyuenus | Carries out pedagogical
activities in the field of professional training, using modern and innovative (including digital) teaching technologies

OH/PO/LO 4

OKy-o/1icTEMEITIK KYMBICHIH JKYPIi3e ajajbl )KOHE dICTEMENIK KY3bIPETTUIriH famMbitaabl /| Crocoben npoeooums yueoHo-memooutecKyro
pabomy u pazeusamv memoouueckyrww komnemenmnuocmo | Able to carry out educational and methodological work and develop
methodological competence

OH/PO/LO 5

CemuHapiap/mpakTUKJIBIK —cabakTapabl OTKIZy Ke3iHA€ TOHAIK calaJarbl TICUXOJIOTHSUIBIK-TICAATOTHKAIBIK O11iM MeH OUTIMHIH
MHTETpalMsChIH KaMmTamachkl3 ere ananpl /| Cnocoben obGecneuusamv UHMEZPAUUIO NCUXO0J1020-NeQA2OZUYECKUX 3HAHUN U 3HAHUN 6
npeomemuoi ooaacmu npu nposedenuu cemunapckux/npaxmuueckux anamuu | Able to ensure the integration of psychological and
pedagogical knowledge and knowledge in the subject area when conducting seminars/practical classes

OH/PO/LO 6

JKbutysHEepreTukachlHAa KBUTYTEXHOJIOTHSUTBIK TPOIIECCTEPAl €CenTey YIIH TEXHHUKAIBIK FHUIBIMIAP OOJBICHIHAA HETri3ri OimMaepai
KOoJIJaHaabl / Hpumeuﬂem bOazoevle 3HaAHUA 6 001ACMU MEXHUYUECKUX HA)K ons pacuemos menjiomexHo/10Cu4eCKux npoueccoeé 6
mennosnepzemuxe | Applies basic knowledge in the field of technical science to calculations of heat technological processes in heat power
engineering

OH/PO/LO 7

Kbty SHEpreTUKasblK JKOHE JKbUTY TEXHOJOTHSUIBIK KAOIBIKTApIbIH CEHIMII >KYMBICHIH, AYPBIC KYMBIC ICTEYIH, XOHIEYIl KOHE
YKAHFBIPTYIbI KAMTaMachl3 €T€ ajiaJibl, MEPCOHAN KYMBICHIH YHBIMIACTBIPAIbI JKOHE THICTI TEXHUKAJIBIK KyXKaTTaMaHbl d3ipicil amaabl /
Cnocoben obecneuums HAOEHCHYWO pAdOMY, NPAGUIBLHYIO IKCHIYAMAUUIO, PEMOHM U MOOEPHU3AUUI0 MEN10IHEPZEMUYECKO20 U
MeniomexHon02uiecKko20 000py006anus, Op2aHU306bl6as 0DE30NACHYI0 padomy nepcoHand u pazpadbomky coomeemcmeylouiei

OH/PO/LO 8




mexnuueckou ooxymenmauyuu | Able to ensure reliable operation, proper operation, repair and modernization of heat power and heat
technology equipment, organizing the work of personnel and the development of relevant technical documentation

OHepkacin cananapblHAaFbl YHEPIUSHBl YHEMACYAIH OJIEYETI MEH pe3epBTEpiH Oaranay Ke31HJIE KbUTy-TEXHOJIOTHSUIBIK KaOIbIKTapAblH,
KOHJBIPFbUIAD MEH KeIIEeHAEPAIH SHEprus TUIMIAUIIIH aHbIKTail anansl /| Cnocoben omnpedenamv nepzolphpexmuenocms padomol
menjiomexHo/102u4ecKkozo o6opy006anuﬂ, YCMAHOB0K U KOMNJIEKCO6, OUeHUBAsA npu Imom nOmenuyual u pe3epenl 3Hepzoc6epe9fcenuﬂ 6
ompacasax npouseoocmea | Able to determine the energy efficiency of thermal technology equipment, installations and complexes, while
assessing the potential and reserves of energy saving in industries

OH/PO/LO 9

Kocinmopeiagapabl KbUTyMEH >KaOIbIKTay JKYHECiH, OHBIH IMIIHJE aBTOHOMIIBI JKOHE >KaHAPTHUIATBIH JHEPTUs KO3JepiMEH, x)obajayra
Kaoinerti / Cnocoben npoekmuposams cucmemsl meni0CHAOHCEHUsL RPEONPUAMUIL, 6 HLOM YUCTE C AGMOHOMHBIMU U 60300HOBIACMbIMU
ucmounuxkamu 3nepeuu | Capable of designing heat supply systems for enterprises, including those with autonomous and renewable energy
sources

OH/PO/LO
10

Keimy sHepreTukasnblk KaOapIKTapabl jkoOanay, maiianany, *KaHFBIPTY KOHE FBUIBIMU-WHHOBALMSUIBIK KBI3METTI XKY3€re achlpy Ke3iH7e
O3IpIIEHETIH HIeNIiMAepre YdKOHOMHKAIIBIK Oara Oepe anansl / Cnocoden npoeoountb IKOHOMUUECKYIO OUCHKY PA3PAOAMbléaeMblX PeuleHUl
npu npoekmupoearnuu, IKCniyamauuu, Modepﬂu3auuu menjioInepzemu4ecKkozo oﬂopydoeanu}l u peaquzayuu Haytmo-unuoeauuounoﬁ
oeamenvnocmu | Able to conduct an economic assessment of solutions being developed during the design, operation, modernization of heat
and power equipment and the implementation of scientific and innovative activities

OH/PO/LO
11

Kbty keniyepiHiH KbUTy XoHE TMAPABIUKAJIBIK PEKUMIEPIH OacKapyFa, KakeT OOJIFaH jKarjaia oJapblH *KYMBICBIHAAFEl OY3bLIyIap/Ibl
OKIIIayJIayFa »oHEe OIFa OacIIbUIBIK acayFa KaoutetTi /| Cnocoben ynpasiams meniogvim u 2UOPABIUYECKUM PEHCUMAMU HENI08bIX
cemeil, pyKoeoos npu HeodOXooumocmu JoKauzayueil u aukeuoayueii napywenuii ¢ ux pabome | Capable of managing the thermal and
hydraulic modes of heating networks, guiding, if necessary, the localization and elimination of disturbances in their operation

OH/PO/LO
12

3USHABI 3aTTapAblH [IBIFAPBIHABUIAPBIH  a3aUTyAbl YHBIMIACTBIPYFA, KOMIPKBIIIKBUT Ta3blHBIH HOJAIK 131H KalAblpyFa apHalFaH
HWHHOBAIUAJIBIK TECXHOJOTHUAIAPABLI, KAJIABIKTAPAbl SMUCCHUACKHI3 OPHAJIACTBIPYABI, KOPIIaraH opTara SMHCCHAIaApAbl TOKTATYJAblIH 3aMaHayH
TEXHOJIOTUSUTAPBIH €HTI3yTre KaOineTTi / Cnocoben opzanu3osvléams cOKpauieHue IMUCCULL 6PEOHBIX 6eUlecn8, 6HeOPAA UHHOGAYUOHHbLE
MEXHO/I02UHU H)J1€6020 Y2/IEKUCIIOMHO20 czzeda, 6e3Imuccuonnoll ymuaulauuu omxodoe, COBPEMEHHBIX MexHo102Ull NOOAGIEHUA
evlopocos 6 okxpyxcarouwyro cpedy / Capable of organizing a reduction in emissions of harmful substances, introducing innovative
technologies for zero carbon dioxide footprint, emission-free waste disposal, modern technologies for suppressing emissions into the
environment

OH/PO/LO
13




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

Monyis ataybl/ Cemectp/ IIoH xoaBl/ [Tonnin aTaysl/ Ik xone bakeinay Oxy nommxkeci/
Kz/ komnoHeHT/Llukn u | Heicansl/ @opma Pesynbrar
Ne | HazBanme momyisi/ ECTS Cewmectp/ | Kon auctimmmuasl/ Hazpanwne aucuumumael/ commonent/ Cvele | xortpoms/ Form | o6vaerms/Educ
Module name Semester | Discipline code Name of discipline y po Y
and Component of control ational outcome
1. BII mukai GKK/TK) = 35 kpeaunt /Huka B/ (BK/KB) =35 kpeautos/ BD cycle (KV/EC) = 35 credits BK
GTPh 5201/IEN Fruteiv Tapuxs! MeH dunocodusicel / Mctopus BIT/ KK
5 1 5201/ HPS 5201 | (I)I/I?'IOCO(I)I/I}I nayku / History and philosophy BJI/BK Em1/9Ox3/Exam | OH/PO/LO 1
of science BD/UC
FruteivMu- ShT (k) [Meresn Timi (kaciOw)/ IHOCTpaHHBIN SA3BIK BIT/ KK
I1e1arOTUKaJIbIK 5 1 5202/1Ya(p) (mpodeccnonansubiii)/ Foreign language BJI/BK Em1/Ox3/Exam | OH/PO/LO 3
KbI3MET Herizzepi 5202/ FL(p) 5202 | (professional) BD/UC
/OcHOBBI Hay4HO- S BIT/)KK
1 ———— 4 1 ZhBP 5203/PVSh H(OF&pIzl OLIIMHIH Te/1arOrMKackl [Mlenaroruka BJI/BK Enr/dx3/Exam | OH/PO/LO 4,6
5203/HSP 5203 | seicmreii mkomsl/ High school pedagogy
nesTenpHoCTH / BD/UC
Fundamentals of BIT/ KK
scientific and 4 2 /PUSBZF(?)ZISPZI\(;IL:SZO A backapy “C”/XI;’“"E]“’T"I / HEHXOHOFH" . BJ/BK Emt/Dk3/Exam | OH/PO/LO 2,6
pedagogical activity ynpasnenus/ Psychology of managemen BD/UC
[Tenarorukansik Taxipuoe/Ilenarornyeckast BIIAKK OH/PO/LO
2 2 . . BJI/BK Crin/3au/Pass
npakTuka/ Pedagogical practice BD/UC 2,456
Koty ZhEPOA Kbty sHEpreTHKachl MOHAEPIH OKBITY BIL/TII
SHEPreTUKACHIHBIH 4 1 5201/MPTD5201/ onicremeci /MeToiKa npero1aBaHust BJI/KB Earr/Sxs/Exam OH/PO/LO
FBUIBIMHU- MTHPD5201 TerIosHepreTHueckux aucuumnn/ Methods BD/CC 45,6
TEXHUKAIIBIK of teaching heat and power disciplines
Mocernesnepi JKbutysHepreTrKa )KoHE KbLTY TEXHUKAAF b
/HayuHo- ZhZhGTM5202/ | reuTBIMH-TeXHUKAIBIK Macenenep /Haydamo- BII/TIT
2 TEXHUYECKHE 5 2 NTPTT5202/STP | texHudyeckue npoOIIeMbl TEIIIOHEPT€THKU U BJI/KB Emt/Ox3/Exam | OH/PO/LO 1
po0IeMbI HPE 5202 tertorexuuku/ Scientific and technical BD/CC
TETUIOdHEPT e TUKHY/ problems of heat power engineering
Scientific and Erciaii EIUTII
technical problems EERP 6203/IVE | LIV SUEPTETHKATBIK PECyPCTapibl OH/PO/LO
6 3 naiinanany /M crnoap30BaHie BTOPUYHBIX BbJI/KB EmT1/9%3/Exam
of heat power 6203/USE 6203 / Use of secondary ener BD/CC 8,9,11
engineering 9HEPTOPECYPCOB y ay
2. KII muxai GKK/TK) = 53 kpenut /Huka [1]1 (BK/KB) = 53 kpenuton/ PD cycle (KV/EC) = 53 credits
DHepreTHKa }KoHe MUHU-KBLTY 3JIEKTPCTAHIUSIAPBIHBIH XKOHE
OPHBIKTHI amy / MZEEI_IZZMhE_ﬁ53O Ka3aH/BIKTAPIbIH JKbLTY SHEPTHICHIH ayanuTi KIT/ KK OH/PO/LO
3 OHepreTuka u ) 1 5301/TEAMTPB /Temnosneprerundeckuii ayaut MuHU-TIC u J/BK Em1/9OK3/Exam 7911
yCTOHYHBOE 5301 kotenbHbIX/ Thermal energy audit of mini- PD/UC ”
passutue / Energy thermal power plants and boilers




and Sustainable

JKorapsl TemneparypaiblK arperarrapabiy

Development 6§QJIQZRQ/SA YKYMBICBIHBIH ceHiMaLTIri /HamexxHoCTh KIT/ KK
PpaboTHI BEICOKOTEMIIEPATYPHBIX arperaton/ I11/BK Em1/9Ox3/Exam | OH/PO/LO 8
6302/ Reliability of work of high-temperature PD/UC
RWHTA6302
aggregates
5303/TTTE5303/ p A P TJI/BK Emt/9K3/Exam
TEIUIOTEXHUYECKOTro 3kcrnepumenta/ Theory
ITTTE/ 5303 : . ) PD/UC
and technique of thermotechnical experiment/
ODTA5301 OTbIH IaiibIHIAY TEPMUSUIBIK dicTepi / [IIT/TK OH/PO/LO
/ITMPT5301/ TepMuueckre METO bl IOTOTOBKH TOILTUBA/ ITJI/KB EmT/3K3/Exam 8,13
TMFP 5301 Thermal methods of fuel preparation PD/EC
KaTTbl TYpMBICTBIK K9HE OHIIPICTIK OH/PO/LO
KroKoTASS0Y | ST e e |
TMPTBPO5301/ P . AIbL TIEpep TJUKB Emt/9K3/Exam
TMSDIWP5301 | TBEPABIX GBITOBBIX i MPOH3BOJICTBEHHBIX PD/EC
orxogoB / Thermal methods of solid domestic
and industrial waste processing
ShE 5307 /ME | llaren sHeprerrka / Manast sHepreTuxa/ [ITI/TK OH/PO/LO
5307 SE 5301 Small ener I1JI/KB Emt/9k3/Exam 10,13
gy PD/EC
ZHKEAZISI04T | o e cnerevts KIIKK OHPOILO
XKeuty AST 5304/ AHS yHemep . I1]I/BK Em1/9K3/Exam
TermocHabkenus/ Autonomous heating 7,10
SHEPIeTUKAJIBIK 5304 svstems PD/UC
KyHenepiH xobanay Y
XoHE ORTATNARTHPY )KbmyaHepreTHKanHK )Ka6.L[LIKl.“ap,I[LIH
ZhZh1ZhN MHKEHEPITiK ko0anay Heriznepi / OCHOBBI
/TIpoekTrpoBaHue U MI/TK
6302/0IPTO HHXKEHEPHOTO MPOEKTUPOBAHHUS OH/PO/LO
ONITUMH3AIHS I1J1/KB Em1/Ox3/Exam
6302/ FEDHPE | TemmosnepreTHueckoro 000pya0BaHus/ 7,10,11
TEIUIO3HEPTeTHUECK . X . PD/EC
ix cucrem/ Design 6302 FundamenFaIs of engineering design of heat
and optimization of power equipment = .
heat power systems ZhZhzZhzZh6302/ | XKeutymen sxabapIkTay Kyiienepi xobanay / MI1/TK OH/PO/LO
PST 6302/ DHSS | TIpoekTupoBaHKe CUCTEM TEIUIOCHAOKEHHSI/ [NJ/KB EmT/OK3/Exam 71011
6302 Design of heat supply systems PD/EC T
ZHKEZNPE30 | ennyanasun cneren MIvTK OHPOILO
Maiinanany/ ESTE303/ TCHJ?OCH&%I)KCHI/IH/ (}; ergtion of heat suppl TIJVKB Ent/Oxs/Exam 8,12
DKCIUTyaTalHOHHEI OHSS6303 | (oo p PPy PD/EC ’
[Operational ZhZhP6303/ ETS | XKputy skernisiepi naiiganany / DKCIUTyaTamus II/TK Eai/xcs/Exam OH/PO/LO
6303/ /OHN 6303 | rermoBbix cereii / Operation of heat networks I1JI/KB 8,12



https://www.multitran.ru/c/m.exe?t=4904523_1_2&s1=%F2%E5%EF%EB%EE%F2%E5%F5%ED%E8%F7%E5%F1%EA%E8%E9

PD/EC

JKbutysHepreTukanbiK KOHABIPFBUIAPIbI Al jaiany

ZhKPKOKT Ke3iHJIe KOpIlaFaH OpPTaHbl KOpFay I/TK
5304/ TexHoyorusuiapsl / [Ipupo00XpaHHbIe OH/PO/LO
4 2 PTRTU5304/ TEXHOJIOTUH TIPU PabOTE TEIUIOAHEPTETHUECKUX TJU/KB Em1/Sxs/Exam 7,13
EPTOHPP5304 | ycranoBok / Environmental protection technologies PD/EC
with operating heat power plants
Zh E th KO KAP )KBIJ'Iy OHCPICTUKAJIBIK KOHABIPTbLJIaPbIHBIH
K5304/ JKYMBICHI Ke31HJIe KOpIIIaFaH OPTaHbI KOpFayFa
PAZOSRTU apHATIFaH MPOLIECTEP MEH KYPBUIFbLIAD / Tporecchl MII/TK OH/PO/LO
4 2 5304/ U anmapaThl 3alIUTHl OKPYKAOLICH CPEIbl IIPH I1JI/KB Em1/3K3/Exam 713
paboTe TEmI0 HEPreTUIECKUX YCTAaHOBOK / PD/EC !
PDEPDOTPP Processes and devices for environmental protection
5304 during the operation of thermal power plants
OHEPKACINTIK KCIMOPBIHAAP/BIH KBLUTY dJIEKTP
OKZhEKTPKS KOHJIBIPFBUTAPBIHBIH TEXHOJIOTHSITBIK ITPOIECTEP],
6305/ KYPbUIFbUIAPbl MCH CXEMAJIAPhI / TexHonornueckue HH/TK
5 3 TPASTUPp | [POUCCCEI, lIITAPATLI H CXEMBI I1JI/KB Em1/Ox3/Exam | OH/PO/LO 8
TETUIOOHEPI€THICCKUX YCTAHOBOK ITPOMBIIIIIICHHBIX
6305/ npennpusituii/ Technological processes, devices PD/EC
TPDSTPPIE 6305 | and schemes of thermal power plants of industrial
enterprises
)KI)IJ'Iy QJICKTP CTaHUUsJIapbIHIa OTHIHAbL
ZhESODPPE JlalbIH/ay AKOHE Mal1anaHyIbIH NepCIeKTUBAbI MII/TK
6305/ PMPITTES | omicrepi / IlepcrexTiBHbIE METOIBI TOATOTOBKH U
5 3 6305/ ucnosp3oBanust Tormrea Ha TOC / Promising N Ewt/3k3/Exam | OH/PO/LO 8,9
PMPUFTPP 6305 | methods for preparing and using fuel at thermal PD/EC
power plants
Keury 3eprrey Toxipube /MccnenoBarenbekas MpakTUKa/ RIIPKK
JHEPTeTUKACHIH AFbI 8 2,4 R eI;ear(}:,h sci e%tifi c training P I1J1/BK Crin/3au/Pass
3epTrey PD/UC
MaTepHaagapbl MCH FruteiMu-3eprrey xymbicel /Haydno-
onicrepi / 24 1,2,3,4 uccnenosarensckas pabora / Research scientific Crin/3au/Pass
work
Ma;zggg" " OH/PO/LO
HUCCJIEIOBAHUHN B . . 179,11
Maructpaik quccepTalusHbl TIPKEY )KOHE KOpFay
TCILIOHEPTeTHKE / /OdopmiieHre 1 3aIUTa MATHCTEPCKON
Materials and 8 4 MK/OK/GC MD/MJI/M]],

methods of research
in thermal power
engineering

nuccepraru/ Formalization and defense of a
master's thesis



https://www.multitran.ru/c/m.exe?t=7087579_1_2&s1=%C8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%EF%F0%E0%EA%F2%E8%EA%E0
https://www.multitran.ru/c/m.exe?t=3885843_1_2&s1=%ED%E0%F3%F7%ED%EE-%E8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%F0%E0%E1%EE%F2%E0
https://www.multitran.ru/c/m.exe?t=3885843_1_2&s1=%ED%E0%F3%F7%ED%EE-%E8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%F0%E0%E1%EE%F2%E0

Monpep Typanbl majgimMerrep/CBenenns o gucuunmuax/Disciplines Information

Kpenu
TTEp
caHbl/ .
i OKky HoTHHKECH/
ITonnin aTaybl/ . Koauu
IToHHiH KbICKAIIA CHIATTAMACHI/ Pe3zyabTart
Ne Haumenosanue Kpartkoe onucanne qucuuninubl/ ecrso o0y4enus/
AHCHHILTHHEL/ Short description of the discipline Kpemur Educational
Discipline name os/
outcome
Numbe
r of
credits
1. BII mukai (OKK/TK) = 35 kpenut /Huka b1 (BK/KB) = 35 kpeautos/ BD cycle (KV/EC) = 35 credits BK
Inki 6a30BBIX AMCHUILIAH
By30BcKkHii KOMIIOHEHT
[ToHHIH MaKcaThl — MaruCTPaHTTHIH XeKe KacHEeTTEepiH JaMblTa OTBIPHIN, KOCIOM MIeT TilliH MEHTrepyre, OKBITBUIATBIH TiT
CIIIHIH MOJICHUETIH OULTyre »oHE KOCIOM JKOHE JIMHTBHCTUKAIBIK OLTIMIe HETi3JICNITCH apHAWbl JKOHE ICKepIIIK JaFabLIapIbl
MeHrepyre yipery. IloHHiH MasmyHbl: BimiM, akaneMusiiblK Oarmap, TaOBICTBI KapbIM-KaThIHAC MPUHITUNTEPI, HOTHDKENI
ICKepIiK cyx0aT Kypri3yneri TaObICTBIH KYNUsIIaphl, TONTHIK Oarqap, KOMaHIana KYMBIC icTel OlTy, KOMaHAaIbIK PYXTHI
JAMBITY, TYJIFaHBIH KOIIOACIIbUIBIK KAaCHETTEPiH aHBIKTAay, JaMBITYAaFbl ©3€KTi MOceJesiep. XalbIKapalblK KaThIHACTap,
MOJICHUETapaIbIK KOMMYHUKAIMSIHBIH MaHBI3AbI aCHEeKTiIepl. MaMaHHBIH ICKEPIIiK KacHeTTepi, KemOacIIbUIBIK, TaOBICTHI
0acIIBIHBIH HETi3rl KacueTTepi, KaciOu canlaiarbl canaHbl Oackapy MpOLECiHIH MaHbI3IbUIBIFBI, XalIbIKapaJIbIK OaiaHeIcTap
JKOHE OJIapIIBIH 3aMaHayH MaMaH eMIpIiHZIETi peil, 3aMaHayl TEeXHOJOTHSIIAPABIH TaMybl, KOpIIaFaH OpTaHBI KOpFayMeH
JKaHa TEXHOJIOTHSJIAp, KaHAPTHUIATBIH JHEPrHsl Ke3jepi, OoJlalllaK 3HEpPIusChbl, TaOWUFAT >KOHE DHEPIHs, MeIUINHAJIBIK
TEXHOJIOTHSUIAP/bIH  JaMybl, 21 Facelp WHHOBaLUsUIAPbl, TEXHOJOTUSHBIH KOpIIaFaH oOpTara ocepi, aKmapaTThIK
TEXHOJIOTHSUIAPbIH aMybl KOHE OJIapAbIH Ka3ipri 3amaHfbl KoraM, Kazakcran PecryOnmukackl 5KOHOMHKAChIHBIH Ka3ipri
JKaFJaiibl, Oap mpobemanap KoHe oJiapbl ISy Koyaapsl. Taxipubenik cabakrapia MarucTpaHTTap Tyiinaeme (pesrome),
iectie XaT jkacalpl, KaciOMm mpomIs jkacaiipl, YChIHBIC XaT ka3a/sl, «TaObICTEI MaMaHHBIH IICHXOJIOTHSUIBIK MOPTPETH)
Meren Tini (kocibm)/ TaKbIPbIOBIH/IA [TPE3EHTAIMST 93IpJISH i, IaFbIM, CYpaHBIC XKacaiabpl. , MaMaH/ABIK cajlachlHAa KapHama xacay, «boiamak
WHOCTpaHHBIH S3BIK MaMaHIBIFBIHABI KaJall enecTeTeciH?» TaKbIpbIObIHA TocTep a3iprey; «Ci3 Oonamak MaMaHABIFBIHBI3OR Oemensi e
1 | (mpodeccronanbubIii)/ oiinarice13 6a?» KopbITeIHABI Oara TecTiiey HoTHKeIepi OOMbIHIIA aHBIKTATIAIb]. 5 OH/PO/LO 3

Foreign language
(professional)

Lenv Oucyunaunvt - obyyenue npopeccUoOHanbHOMY UHOAZLIYHOMY OOWeHUI0 ¢ pas3gumuem JUYHOCMHBIX KAuyecme
Mazucmpanma, 3HAHUeM KyIbmypbl CHPAHbl UVUAEMO20 A3bIKA U NpUobpemeHuem CReyuanrbHuiX U 0el08blX HAGIKOS,
OCHOBAHHBIX HA NPOPECCUOHANLHBIX U TUHSBUCUYECKUX 3HaHUAX. Jucyunauna codepocum: Obpasosanue, akademuueckas
HANPABNIEHHOCMb, NPUHYUNBL OCYWECTNENEHUA YOAUHOU KOMMYHUKAYUY, CEeKpembl YChexa NpoedeHus NpooyKmusHO20
0e1068020 cobeced08aHUs, SPYNNOBAs OPUEHMUPOBAHHOCMb, YMeHUe pabomams 6 KOMAaHoe, pazeumusi KOMaHOH020 0yXd,
onpedenenue TUOePCKUX Ka4yecme AUYHOCMU, AKMYAIbHble 80NPOCHl PA3SUMUL MEHCOYHAPOOHBIX OMHOWENU, sadxcHeliuiue
ACNEKMbl MEXHCKYAbIMYPHOU KOMMYHUKAYUY. 0eNo8ble Kauecmed CHeyuarucma, u0epcmso, OCHOBHbIe Kauecmsed YCneutHo2o
PYKOSOOUMENA, SANCHOCHL KAYECHEEHHO20 YNPABNIEHUECKO20 Npoyecca 8 NpopeccUOHanvHoll cgepe, MeNCOYHaApOOHble
KOHMAKMbL U UX POTb 8 HCUSHU COBPEMEHHO20 CHEeYUATUCh, pa3eumie cO8PeMeHHbIX MeXHOA02Ull, C653b HOBbIX TMEXHOI02UT
¢ 3awumotl oKpydcaiouell cpeodbl, 0CNOIHAEMbIE UCMOYHUKY dHEPeUU, dHepeus Oyoyuje2o, npupooa u SHepeusi, pazeumue
MeOUYUHCKUX TexXHONo2uY, Hosuwecmsea 21 eexa, eiusAHue MeXHON02Ull, OKA3bI6AeMOe HA OKPYHCAIoWyio cpedy, pazsumue
UHGOPMAYUOHHBIX MEXHON02ULl U UX GIUAHUE HA COBPEMEHHOEe 00Wecmeo, cogpeMenHoe cocmosHue koHomuku PK,
cywecmayouue npodaremsvl u nymu ux pewenus. Ha npaxmuueckux samamuax mazucmpaumuvl cocmagam pesiome (CV),
CONpoBOOUMENbHOE — NUCbMO,  CO30A0YM  NPOQeCcCUOHANbHLIL  NPOPULb,  HANUWYM — DEeKOMEHOAMelbHoe  NUCbMO,
paspabomaiom_npezenmayuio Ha memy «llcuxonocuueckuti nopmpem yCnewHo20 cneyuaiucmay, cOCmagsam pexiamayuino,




npocvby, cozdadym pekiamy no cgepe npogeccuu (no npedoCmagieHut0 cepeuca, npooyKyuu u m.o0.), pazpabomaiom
nocmeput na memst. «How do you see your future profession?», «Do you think that your future profession is prestigious?».
Hmozosas oyenra 6y0em cqpopmuposana no pe3yivmamam mecmupo8anus.

The purpose of the discipline is to teach professional foreign language communication with the development of the master’s
student’s personal qualities, knowledge of the culture of the country of the language being studied and the acquisition of
special and business skills based on professional and linguistic knowledge. The discipline contains: Education, academic
orientation, principles of successful communication, secrets of success in conducting a productive business interview, group
orientation, ability to work in a team, development of team spirit, determination of personal leadership qualities, current
issues in the development of international relations, the most important aspects of intercultural communication. business
qualities of a specialist, leadership, the main qualities of a successful leader, the importance of a quality management process
in the professional field, international contacts and their role in the life of a modern specialist, the development of modern
technologies, the connection of new technologies with environmental protection, renewable energy sources, the energy of the
future, nature and energy, the development of medical technologies, innovations of the 21st century, the impact of
technology on the environment, the development of information technologies and their impact on modern society, the current
state of the economy of the Republic of Kazakhstan, existing problems and ways to solve them. During practical classes,
master's students will draw up a resume (CV), cover letter, create a professional profile, write a letter of recommendation,
develop a presentation on the topic “Psychological portrait of a successful specialist,” draw up a complaint, request, create
advertising in the field of profession, develop posters on the topic: “How do you see your future profession?”’; “Do you think
that your future profession is prestigious?” The final grade will be determined based on the testing results.

FBIIBIM TapuXBl MCH
dunocodusicer /
Hcropus n ¢punocodust
nayku / History and
philosophy of science

[ToHHIH MaKcaThl — OHBIH TapUXU AWHAMHUKACHIHJA FHUIBIMH TaHBIMFA COMKeC HEri3ri KbI3METTIiH JaMy 3aHIBUIBIKTapbl MEH
TEHJCHISIIApelH 3epTTey. [loHre: FBUIBIM Tapuxsl MeH (QUIOCO(QUSCH IoHI, FBHUIBIMHBIH HICOJIOTHSIIBIK HeTi3zepi,
FBUIBIMHBIH (DYHKLUSUIAPBI, FRUIBIMHBIH Naiifia 0oiybl MeH naMmybl, Exxenri myHueneri, opra rachlpiiaparbl jKoHE KairTa
epliey AQyipiHJIETi FBUIBIM, Ka3ipri €ypomnajblK FBUIBIM — KIIACCHKANBIK FHUIBIMHBIH JaMy Ke€3€Hi, FBUIBIM JaMYybIHBIH
KJIACCHKAJIBIK €MEeC JOHE KIACCHKAJBIK €MeC KE3CHAEPIHIH Herisri yrbIMIapbl MeH OaFbITTapbl, FBUIBIMH OUTIMHIH
KYpPBUTBIMBI MEH JICHTeiiepi, FRUTBIM KOCIll peTiHAe, FEUIBIMHBIH HIealgaphl MEH HOpMalapbl, (HIOCO(HUSIIBIK Heri3nepi
FBUIBIM MEH FBUIBIMH JYHHUETAHBIM, FBUIBIMH JICTYPJIEP MEH FBUIBIMH PEBOJIIOLMSIIAP, KAPATHUIBICTAHY )KOHE TEXHHMKAaIBIK
FBUIBIMIAP Tapuxbl MeH (Quiocoduschl, KOFaMIBIK JKOHE T'yMaHUTApIBIK FBUIBIMIAP Tapuxbl MeH (uiiocousacsl, Kazak
¢unocodusiceIHIAFH! FEUTBIM (rITOCODHICH MEH THaJICKTHKA MACeJIeIepiH 3epTTey, Ka3ipri 3aMaHFbl FHUIBIMHBIH JaMYyBIHBIH
(bunocopusIbIK Mocenenepi skahanapik epkeHneT. KOpuITEIHABI 6aFa TeCT HOTHKeNepi OOHWBIHINA aHBIKTAJIAbI.

Lenv Oucyunnuuvl - usyyumov 3aKOHOMEPHOCTNU U MEHOEHYUU PA38UMUS OCHOBHOU OesAMeNbHOCMU 8 COOMBEMCMEUU C
HAYUHbIMU 3HAHUAMU 8 ee UCMOpuYecKol OuHamuke. [lucyuniuna cooepicum: npeomem ucmopuu u guiocopuu Hayxu,
MUPOBO33PEHUecKUe OCHO8bl HAVKU, (QYHKYUU HAYKU, BO3HUKHOBEHUe U CMAHOGleHue Hayku, Hayka 6 [pesnem mupe,
Cpeoneserkogve u Bosposwcoenuu, cospeMeHHAs eBpOneucKas HAYKa — KIACCUYeCKUll 9man paseumus HAyKu, OCHOBHble
NOHAMUSA U HANPAGNEHUS HEKIACCUYECKO20 U NOCHEKIACCUYeCcKo20 dMAanog paseumus HAyKu, CMpYKmypa u YpoeHu
HAY4YHO20 NO3HAMUA, HAYKA KaK npogeccus, uoeamvbl U HOPMbl HAVKU, PUIOCOPCKUE OCHOBAHUA HAVKU U HAYYHOe
MUPOBO33peHIe, HaYuHble MPAOUYUU U HAYYHbIE PeGONIOYUU, UCMOPUA U PUIOCODUA eCeCBEHHbIX U MEXHUYECKUX HAYK,
ucmopusa u QuUIOCoOpuUA COYUAnLHBIX U SYMAHUMAPHBIX HAVK, U3yueHue npodiem @uiocouu HAYKu U OUATEKMUKU 6
Kazaxckou ¢hunocoguu, gurocogckue npobremvl pazeumusi co8pemeHHoU 2100arbHou yusunuzayuu. Mmoeosas oyenka
6ydem cghopmuposana no pesyibmamam mecCmuposanusl.

The purpose of the discipline is to study the patterns and trends in the development of the main activity in accordance with
scientific knowledge in its historical dynamics. The discipline contains: the subject of history and philosophy of science, the
ideological foundations of science, the functions of science, the emergence and development of science, science in the
Ancient World, the Middle Ages and the Renaissance, modern European science - the classical stage of the development of
science, the basic concepts and directions of the non-classical and post-non-classical stages of the development of science,
structure and levels of scientific knowledge, science as a profession, ideals and norms of science, philosophical foundations
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of science and scientific worldview, scientific traditions and scientific revolutions, history and philosophy of natural and
technical sciences, history and philosophy of social and human sciences, study of problems of philosophy of science and
dialectics in Kazakh philosophy, philosophical problems of the development of modern global civilization. The final grade
will be determined based on the test results.

JKorapnr OiTiMHIH
TeIarOTUKACHI
/Tlenaroruka BbIcIIeiH
nrkouisl/ High school

pedagogy

[Tonnin Makcatsl: MaructpanTTapAbH JKOO-/1a neaarorukanbik MpoiecTi YHbIMIACTBIPY KaHE KYPri3y OoiibIHIIa OlTiMIepi
MEH JaFJbUIapblH TaMbITy. [IoHHIH Ma3MyHBI: IT€IlaroTMKa FHUIBIMBIHBIH O/lICHAMACHI, NEIarOTUKaHbIH TapuXu TaOWFaThl,
»kahanpany >karaaiiblHIAFbl JKOFapbl OUTIMHIH JaMmybl, BoJIOH mpomeci, Ka3ipri nearorukaiblK IapajurManap, xyie
peTIHIeTI MeJaroTuKaNbIK MPOIece, HETi3ri Teopusuiap, OutiM Oepy KYHECIHIH 3JIeMEHTTEpIHIH CHITaTTaMachl. OuTiM Oepy
Ma3MyHbl, CTYISHTTEPHiH FBUIBIMH-3E€PTTE€y >KYMBICTaphl, 3amaHayn OuIiM Oepy TtexHonorusuapbel, XKOO-ma oKpITy
tdopmamaper, XKOO-ma KpeoWTTiK OKBITY XKYyHeci, »ABan3ep, TBIOTOp, PErUCTPATOPIBIH KbI3MeTi, OuriM Oepymeri
MeHekMeHT. KopbIThIH I Oara TecTijiey HaTHXKeJiepi OOHBIHIIIA aHBIKTaJIa bl

Lenv Oucyuniunvl: opmuposanue y mMacucmpanmos 3HAHUN U YMEHUll Op2aHu3ayuu U NpoeedeHuUs Nedaz02uyecKozo
npoyecca 6 @y3e. JUCYuniuna cooepicum: Memooono2us neoazo2uteckoll HayKu, UCMOopudecKuli xapakmep nedazocuxu,
pazeumue gvicuieco 00pazosanus 6 ycaogusax enobanusayuu, bonoumckuil npoyecc, coepemenmvie nedacozuueckue
napaouzmel, neoazo2udecKull npoyecc KAk CUCMeEMA, OCHOBHble MeOPUU, XApaKmepucmuKa 1eMeHmo8 COOepICAHUs
00pazo8anusl, HAYYHO-UCCIE008AMENbCKAs paboma cmyOenmad, cospemeHHble 00pa306amenbHble MeXHOI02UU, QOopmbl
o0yuenus 6 8ysze, KpeOUmHas cucmema 00yueHUs 6 8y3e, OesAmeIbHOCMb 208alizepd, mvlomopa, oguc pesucmpamopa,
Meneddcmenm 8 obpazosanuu. Mmozosas oyenxa 6ydem cghopmuposana no umo2am mecmuposanusl.

The purpose of the discipline: to develop master's students' knowledge and skills in organizing and conducting the
pedagogical process at a university. The discipline contains: the methodology of pedagogical science, the historical nature of
pedagogy, the development of higher education in the context of globalization, the Bologna process, modern pedagogical
paradigms, the pedagogical process as a system, basic theories, characteristics of the elements of educational content, student
research work, modern educational technologies, forms of training at the university, credit system of education at the
university, activities of the advisor, tutor, registrar's office, management in education. The final grade will be determined
based on the testing results.

OH/PO/LO 4,6

Bbackapy ncuxoioruscel
/Mcuxonorus
ynpasienus/ Psychology
of management

[ToHHIH MakcaThl — Oackapyra KaTbICAThIH aJaMAapliarbl ICUXUKAIBIK MTPOLIECTEP/li 3ePTTEY JKOHE )KYMBICHIBUIAP YKBIMBIH
Oackapy MocelenepiH IIenry YIIiH 3aMaHay! MCHXOJIOTHSIIBIK 9ICTEMEHI KOJIaHyla TCOPHIIBIK OUTIM MEH TOXKIpHOeIik
JaFApIapasl JaMbiTy. TIoHHIH Ma3MyHBbI: 6acKapy NMCHXOJIOTHSCHIHBIH IIOHI MEH HeTi3ri MiHzxeTTepi, Oackapy >KyHeciHeri
TYJIFa JKOHE JKeKEe IIOTCHIMAN, YWBIMHBIH MOTHBAIMACHI MEH THIMILUTITI, YHBIMIAFbl KOIIOACIIBUIBIK, KYH3eNC IeH
SMOIMOHAJBI KYWIN Kady, Oackapy MICIIiMICpiH KaObUINAYIBIH ICHUXOJIOTHUSIIBIK HETi3lepi, KOFaMIIaFrbl TYJIFaapalbk
KapbIM-KaTbIHaC. MCHEDKMEHT, JKaHXKaJl IICUX0JIOrHsAChl KOpBITEIHABI OaFa TeCTUIey HOTHKeepi OOMBIHINA KaIbIITACabL.

Llenv  Oucyunnunvl opmuposanue meopemudeckux 3HAHUU U NPAKMUYECKUX HABLIKO8 NPUMEHEHUS CO8PEeMEHHOU
NCUXONO2UHECKOU MemOoO0I02UY OISl U3YUeHUs NCUXUYECKUX NPOYeccos8 y Mo0ell, 3aHUMAIOUUXCS YAPAGIeHUEeM, U DeuleHUs
3a0a4 ynpagneHusi KOJINeKMUBOM pabomHukos. JUcCyuniuHa cooepicum: npeomem U OCHOBHble 3aA0ayu NCUXONO0SUU
VYNpAaeneHus, TUYHOCHb U NOMEHYUAL TUYHOCIU 8 CUCmeMe YAPAasieHus, MOMmusayus u 3¢ pekmusnocms O0esmenbHOCU
opeaHuzayuy, IUOEPCMB0 6 OPSAHU3AYUU, CMPecC U IMOYUOHAIbHOE BbleOpAaHUe, NCUXON0SUYEeCKUe OCHO8bI NPUHAMUSL
VNPABIEeHYeCKUX PeleHUll, MeNCIUYHOCMHOe 00WeHue 8 MeHeOdCMenme, Ncuxono2usa Kongaukma Hmozosas oyenka Oyoem
chopmuposana no umozam mecmupoSaHusi.

The purpose of the discipline: the formation of theoretical knowledge and practical skills of applying modern psychological
methodology to the study of mental processes in people involved in management and solving the problems of managing a
team of workers. The discipline contains: The Subject Matter and Main Tasks of Management Psychology, Person and
Person's Potential in Management System, Motivation and Organizational Performance, Organizational Leadership, Stress
and Emotional Burnout, Psychological Foundations of Managerial Decision Making, Iterpersonal Communication in
Management, The Psychology of Conflict. The final grade will be determined based on the testing results.
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MaMaHIBIKTBIH OKY-9JIICTEMENIK KEIIeHI JKOHE MOHHIH OKY-9JICTEeMENIK KEIIeHI JalbIHIay OONBIHIINA JOPIC, MPAKTHKAIBIK
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IlemarorukansIk
toxkipube/llemarornueck
ast mpaxkTuka/
Pedagogical practice

JaF/blIapAbl MEHIepy, NPaKTHKaIbIK JXOHE 3epPTXaHaJBIK cabakTapipl OTKi3y YVIIIH OKY-oIICTeMEIiK MaTepHaigapibl
JmapiHaay, Oakpulay ic-mmapaiapbslH maiblHAay. OKyIIelFa OarbITTaNFaH OKBITY JKOHE Oaranay NpWHITHNTEPIH ecKepe
OTBIPBII, OKY CabaKTapblH YHBIMIACTBIPY *OHE OTKi3y OOMBIHIIA NMpPaKTHKAIBIK Jarapuiapasl MeHrepy. JKanmail onnaitn
KypCTapAbIH IEMEHTTEPiH JalbIHay.

IIpuobpemenue npaxmuueckux Hagvikoe noocomosku YMKC u YMK]], noocomoska yuebHo-mMemoouueckux mamepuanos
0151 NPOGedeHUst NeKYUOHHBIX, NPAKMUYECKUX U AAOOPAMOPHBIX 3AHAMUL, NOO20MOBKA KOHMPOIbHIX MePONPSUMUIL.
IIpuobpemenue npakmuueckux HABbLIKO8 pabomvl NPOGEOeHUs] OP2AHUAYUU U NPOBEOeHUs YYEOHbIX 3aAHAMUL C Y4emom
NPUHYUNOE CHLYOEHMOYEHMPUPOBAHHO20 00yuenust U oyeHusanus. I10020mosKka 3nemMenmos Macco8bix OHAAH KYPCO8.

Acquiring practical skills in preparing educational and methodological complex of the specialty and educational and
methodological complex of the discipline, preparing educational and methodological materials for conducting lecture,
practical and laboratory classes, preparing control activities. Acquiring practical skills in organizing and conducting training
sessions, taking into account the principles of student-centered learning and assessment. Preparation of elements of mass
online courses.

2,45,6

KbL1y 3HEpreTHKach
TIOHJIEPIH OKBITY
anicremeci /Merouka
MIpernoIaBaHus
TEIUIOAHEPTEeTHUECKUX
nucummuiny/ Methods of
teaching heat and power
disciplines

[ToHHIH MaKcaTbl — MaruCTPaHTTAPIBIH JKOFAPhI KOHE XKOFAphl OKY OpPHBIHAH KeHiHri OimiM Oepy yHBIMAAphIHAA OKY JKOHE
FBUIBIMHU YAEPICTI XKOcHapiiay jkoHe YHBIMIACTHIPY JaFIblIapbliH JaMbITy. [IoHHIH Ma3MyHbI: OLTIM anmymiblFa OaFbITTaIFaH
OKBITY JKOHe Oaranay NIPHHIMITEPi, JKbUTY-DHEPTETUKAIBIK TOHIEPIl OKBITY 9MiCTEMECiHIH HeTi3ri Macenenepi, OKy-
oMiCTEMENTIK KaMTaMachl3 €TyiH KypaMbl MEH KYPBUIBIMBI, OKBITY/BIH 9iCTEpi MEH NMPHHIUNTEP], OKBITYIIBIHBIH OaKbLIay
JKOHE TY3ETY iC-OpEeKeTi, OKY YICPICiH OCICCHIIPY *KOJAaphl, NalbIHIBIK ICHIeili TOMCH CTYICHTTEPAI OKBITY 9MIiCTEMeECH,
OKBITYZIBIH TICHXOJOTHSUTBIK-TUIAKTHKAIBIK MOHI OOWBIHINA CTYIEHTTEPIIH ©31HIIK KYMBICHI, TH(PIBIK TEXHOIOTHUSIIAPIBI
naiijjajgana OTHIPbIN, OakajlaBpHaT CTyIeHTTepiMeH Kepi Oaimanbic. ToxipuOenik cabakTapia MarucTpaHTTap 3aMaHayd
JKOHE HMHHOBALMSUIBIK (OHBIH ImIiHAe HHUMPIBIK) OKBITY TEXHOJOTHMSJIAPBIH KOJIAHYAbl YHpPEHEdi; OLTIM, FBUIBIM JKOHE
VMHHOBALIUSl MHTErPALMSICHIH €CKEePE OTBIPHIN, OKBITHIJIATHIH MOHJEp OOWBIHIIA OKY-9AIiCTEMEIIK MaTepuaiaap/pl a3ipiey:
Jlopic KOHCHEKTICIH KypacThIpaMblH, OepiireH TakbIpblll OOWBIHIIA TIKIpHOENiK cabakka TancblpMaiap KypacThIpaMbIH,
OepiireH TakpIpbIl OOMBIHINA TeCT TalcChpMalapblH d3ipieiMid. KopbIThIHIB Oara MOPTQOIMO KOpFay HITHKenepi
OOMBIHIIIA aHBIKTAJIA b,

Lenvto Oucyuniunvl s1615emMcst QOpMUposanue y MazuCmpanmos8 HAGbIKO8 NIAHUPOBAHUS U OP2AHU3AYUL 00PA308AMENbHO-
HAYYHO20 NPOYecca 8 YUpedcOeHUU BblCULe20 U NOCIe8Y306CK020 00pa308aHus. [JUCyuniuna cooepiucum: NpUuHyunbl
CMYOeHMOYESHMPUPOBAHHO20 00YUEeHUs. U OYEHUBAHUSL, KIIOUEBbLE BONPOCHL MEMOOUKU NPEeNn0OABaHUs] MENIOIHEP2eMmUYeCKUxX
OUCYUNIUH, COCMAB U CIPYKMYPA YYeOHO-MEemOOU4ecKo20 obecnedenusl, Memoobl U NPUHYUNLL 00YYeHUs, KOHMPOIbHO-
KOppeKmupyowas 0esimeibHOCb npenooaeamelis, Cnocoobl akxmusuzayuu yuyeOHo20 npoyeccd, Memoouxa o0yueHus
CMYOeHmo8 ¢ HU3KUM YVPOBHeM OOYYEeHHOCMU, CAMOCMOAMENbHAs paboma CmyoOeHmo8 6 NCUXO0N020-0UOAKMUYECKOl
cywHocmu 00yuenus, 0OpAmHYI0 C6é53b ¢ 00YHAIOWUMUCS OAKAIABPUAMA C UCNOAb308AHUEM YUPDPOGblx mexHoao2ul. Ha
NPAKMUYECKUX 3aHAMUSIX MASUCPAHMbL HAYHAMCSL RPUMEHSMb COBPEMEHHbLE U UHHOBAYUOHHbIE (8 MOM YuUCie Yuppossie)
mexHono2uu 00yuenus, paspabamviéams y4eOHO-MemoouyecKue Mamepuaibl o NPenoo0agaemMblM OUCYURIUHAM C YUEemOoM
uHmezpayuu 0bpazoeanus, HAYKU U UHHOSAYUL: pa3padbomar) KOHCNeKm JeKyuu, COCmassm 3a0aqu OJisi RPAKmuyeckoeo
3aHAMuUA NO 3A0QHHOU Meme, paspabomarom mecmogvle 3a0aHus No 3a0anHou meme. Hmoeosaa oyenka OyOoem
chopmuposara no umozam 3awumst NOpMQOoIUo.

The purpose of the discipline is to develop master's students' skills in planning and organizing the educational and scientific
process in institutions of higher and postgraduate education. The discipline contains: the principles of student-centered
learning and assessment, key issues in the methodology of teaching heat and power disciplines, the composition and structure
of educational and methodological support, methods and principles of teaching, control and corrective activities of the
teacher, ways to activate the educational process, teaching methods for students with a low level of training, independent
work students in the psychological and didactic essence of learning, feedback to undergraduate students using digital
technologies. In practical classes, undergraduates will learn to use modern and innovative (including digital) teaching
technologies; develop educational and methodological materials on the taught disciplines, taking into account the integration
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of education, science and innovation: | will develop a lecture summary, draw up tasks for a practical lesson on a given topic,
develop test tasks on a given topic. The final grade will be determined based on the results of the portfolio defense.

)KBIJ'Iy:)HCpI‘eTI/IKa JKOHEC
KbUTYTCXHUKaJarbl
FBUJIBIMU-TCXHUKAJIBIK
Mmacenenep /HayaHo-
TEXHUYECKHE TPOOIEMBI
TCIUIOOHCPICTUKHU U
terorexauku/ Scientific
and technical problems
of heat power
engineering

[ToHHIH MaKcaThl — MarUCTPAHTTAPABIH SHEPTUSHBI TYPICHAIPYAIH 3aMaHayl CXeMaJlapbIHBIH THIMALUIITH Oaranay, SHeprus
OHJIPY/IH JXaHa SJICTEepiHIH KeleleriH Oaranay >KoHE WHHOBALMUIBIK d3ipieMenepli TKIpuOere eHrizy JarIbliapblH
JaMbiTy. [IoHHIH MasMyHBI: Ka3ipri Ke3eHJeri OSHEepreTHKaHbIH JaMyblH Taijay, XbUIy »OHE Macca alMacy.ibl
MHTEHCH(UKANUSUIAy OMICTepl, Kasipri Karmaiibl, JKbIIy JKOHE OJEKTP OSHEPrHsACHIH ally JKOHE TYPJICHIIPYAiH
MEPCICKTUBAIIBIK diCTEpi, MEPCICKTUBTI Oy KoHE ra3 TypOMHAIBIK KOHABIPFBUIAP, apajac IUKIIAp MEH KOHIBIPFBLIAP,
KaliTalamMa SHEepreTUKabIK PecypcTap MEH KaIIbIKTapAbl SHEPreTHUKAJbIK OTBIH pETiHAe NaiinanaHy, jKaHAapThUIATHIH
SHeprusi Ke3JepiH MaijaiaHy, SKOJIOTHSUIBIK KOJCKC, eNJIIH SHEepreTUKaNbIK Kayirmcizairi. Toxipubernik cabakrapia
MaruCTpaHTTap FHUIBIMU-TEXHUKAJIBIK aKMapaTThl TajayiAbl, 3€PTTEy TaKbIpHIObl OOWBIHIIA OTaHIBIK JKOHE MIETEIIIK
TOXIpUOEH] 3epAeney/i, FhUIBIMH IpOOJIEeMaHbl, TMIIOTE3aHbl ajfa KOKOJBI, FHUIBIMHM 3€pTTEYHiH OOBEKTICI MEH IoHIH
AHBIKTAYIBI, ©3CKTUIIIH IONeNIey i, 3epTTeYiH MaKcaThl MEH MIHAETTepiH KOIOABI YHpEHEIi. MarucTpiiK AWCCepTalus
TaKbIPHIOBIH 3epieiiey, MPAaKTUKAIBIK MaHBI3IBUIBIFBIH JKOHE FBUIBIMH JKQHAIBIFBIH aHBIKTAy; JKBUTY TEXHOJIOTHSICHI
KOHJIBIPFBUIAPbl MEH JKYHENEpiHIH 3HEprus HIBIFBIHAAPBIHBIH eceOiH, KAIABIK JKbUTY Ka3aHABIFbIH MaiijlajlaHa OTBIPBIIL,
KQJIBIK a3 JKBUTYBIH CHIPTKBI SHEPrHsSHBI NaiifaiaHy KOHIBIPFBICHIHBIH eceOiH kyprizemi. KopbITeiHapl Gara jxazbaria
E€MTHXaH XoHe MOPT(OIINO KOPFay HOTHIKENEpl OOMBIHIIA aHBIKTAIAbI.

Lenvio oucyunnunvl A611emcsa Gopmuposanue y Macucmpanmos HABbIKO8 OYEeHKU IP@DEeKmusHoCmu co8peMeHHbIX cxem
npeoopasosanus dHepauY, OYeHKU NEPCReKmuUGHOCmU HO8bIX CNOCOO08 NPOU3BOOCMBA dHEp2UlU, GHEOPEHUs 6 NPAKMUKY
unHo8ayuonnvIx paspadomox. Codepicanue OUCYUNTUNBL: AHATU3 PA3CUMUS IHEPLEMUKI HA COBPEMEHHOM dmane, Memoobl
UHMeHCUUKAYUU Menio- U MACCOOOMEHA, COBPeMEeHHoe COCHOAHUe, NePCHeKMmusHble CNnocodbl NOTYHeHUs U
npeobpazoeanus Meniogoul U  INEKMPUYECKOU IHEepeUul, NepcneKmusHvie napo- U 2a30mypounHble YCMAHOBKU,
KOMOUHUPOBAHHbIE YUKIbL U YCIMAHOBKU, UCNONb306AHUE GMOPUYHBIX IHEPSeMUYECKUX Pecypcog U Omx0006 6 Kauecmee
IHEP2eMmuU4ecKko20  MONAUBA,  UCNONb30BAHUE — B0300HOBNAEMbIX — UCMOYHUKOS — OHEpeUU,  IKOIOSUHECKUU  KOOEKC,
oHepeemuieckas besonacnocmv cmpanvl. Ha npaxmuueckux 3aHamusax Mazucmpanmol HAy4amcs aHaIu3uposamy HaAyyHo-
MEeXHUUECKYI0 UHPOpMayulo, u3yuames OmedecmeeHHblll U 3apyOedCHbIl ONbIM NO MeMAmuKe UCCIe008anus, Gbl0GUSAMb
Hayunyio npobnemy, eunomesy, onpeoeiim o00vekm U npeomem HAYYHO20 UCCIeO08aHUs, OOKANCYM aKMyalbHOCMDb,
nocmaseam yeib U 3a0auu UCCIe008aHUs, ONpedeNam NPAKMUYecKylo 3HAYUMOCMb U HAYYHYIO HOBU3HY NO meMme
Mazucmepckou ouccepmayuu, nposedym paciem dHepeemuyeckux nomepb meniomexHoI02UIecKux YCmaHo8oK U CUCHIEM,
pacuem ycmaHnoeKu O/l 6HEUWHE20 IHEP2eMULecKo20 UCNOIb308AHUS MENIa OMXOOAWUX 24306 C UCNONb30BAHUEM KOMIA-
ymuauzamopa . imozoeas oyenxa 6ydem cqpopmuposana no umo2am nuCbMeHHO20 IK3aMeHA U 3auumsl ROpmM@poauo.

The goal of the discipline is to develop master's students' skills in assessing the effectiveness of modern energy conversion
schemes, assessing the prospects of new methods of energy production, and introducing innovative developments into
practice. Contents of the discipline: analysis of the development of energy at the present stage, methods for intensifying heat
and mass transfer, current state, promising methods for obtaining and converting thermal and electrical energy, promising
steam and gas turbine plants, combined cycles and installations, the use of secondary energy resources and waste as energy
fuel, use of renewable energy sources, environmental code, energy security of the country. In practical classes,
undergraduates will learn to analyze scientific and technical information, study domestic and foreign experience on the
research topic, put forward a scientific problem, hypothesis, determine the object and subject of scientific research, prove
relevance, set the goal and objectives of the study, determine the practical significance and scientific novelty of the topic
master's thesis; will carry out a calculation of energy losses of heat technology installations and systems, calculation of an
installation for external energy use of waste gas heat using a waste heat boiler. The final grade will be determined based on
the results of the written exam and portfolio defense.

OH/PO/LO 1

[ToHHIH MaKcaThl — MaruCTPAaHTTAPbIH KaiiTamama SHEPreTHKANBIK PecypcTapAbl NMaiaiaaHy calachlHIAaFbl JaFIbUIapbIH
JAMBITY JKOHE OJIapAbIH JHEPreTHKAJBIK oJI€YeTiH OHEPKACINTIK KoCIMOPBIHAAPABIH TEXHOJIOTHSAJIBIK CXEMachlHa THIMII
Tapryra yipery. IIoHHIH Ma3MyHBI: KalTajJlaMa SHEPreTHKAJIBIK pecypcTapipl NaigalaHy TypJiepi MeH OarbITTaphl,
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ExiHmminik
9HEPreTUKAIIBIK,
pecypcTapabt
naijanany
/Hcnons3oBanue
BTOPHYHBIX
sHepropecypcos/ Use of
secondary energy

KaiiTanama »SHEpPreTHKAIBbIK pecypcTap/blH IIbIFapy JKOHE IMaiijajaHy KeJeMiH aHbIKTay, >JKaHFBIII KalTaiama
SHEPreTHUKANBIK pecypcTapbl XKaHy, THIMAL OTHIH ally MaKCaThIH/Ia KAHFBIII KalTalaMa SHepreTHKAJIBIK PECYPCTapAbl TEPEH
OHJICY, DHEPreTUKAIBIK TEXHOJOTHSUIBIK KOHJIBIPFBUIAPABIH MaTEepHaNIbIK JKOHE JKbUIy OanaHcrapbl. , JKOFaphl
TemIepaTypaislk Kbutydblk KOP mailiganany, TemeH TemmneparypaiblK JKblTynblk KOP maiinanany, kocimopbelHIapia
*KeuTynblK KOP maiinanany, apTeik KeiceiMasl KOP kaiita enaey. ToxipubOenik cabakrapia MarucTpaHTTap KOHIBIPFBLIAD
MEH TEXHOJOTHSUIBIK TMPOIECTEPIiH TCXHHKAIBIK-3KOHOMHUKAJIBIK TEHrepIMICPIH Kacailabl, xbuty cysdoanapel meH JKOC
KOHJIBIPFBUIAPBIHBIH HEPIeTHKAJIBIK OarachlH JKYpri3elli, KaliTagaMa 3HEpIrHs PecypCTapblH OHIIpYy MEH MaiifanaHy KeJIeMiH
aHBIKTaWABl, TpOLECTepAiH eceOiH IKypri3elli. >oHE aHBIKTAJFaH pPe3epPBTEP/IH OpPBIHIATYbIH KaMTaMachl3 €TEeTiH
KypbutrpUTap. KopeITEIHIE! OaFa jka30alia eMTHXaH KOHE €CENTIK JKYMBICTHI KOpFay HOTHKeJepi OOMBIHINIA aHBIKTaa IbL.

Lenvio Oucyunnunel s61aemMca  Gopmuposanue y MAUCMPAHMOE HABLIKOG 6 O00NACMU UCNONLIOBAHUS BMOPULHBIX
SHepaopecypcos u oOyueHus 3QPeKmueHoMy B08NEUEHUIO UX IHEPLeMUUecKO20 NOMEHYUANa 6 MeXHON02UUECKYI0 CXeMy
nPOMbIUAEHHBIX npednpusmui. Jucyunauna cooepicum: euobl U HanPaGIeHUs UCNONb308AHUS BMOPUYHBIX IHEPLEMULECKUX
pecypcos, onpedenenue obvema vixooa u ymunusayuu BOP, coicueanue coprouux BOP, enybokas nepepabomxa 20produx
BOP ¢ yeavio nonyuenus 3QpexmusHblX MONAUE, MAMepuaibHble U Mmeniogvle OANaHChl IHEPSOMEXHONOSULECKUX
YCMAHOBOK, YMUIU3AYUSL 8bICOKOMEMNEPAMYPHLIX Mennoguix BOP, ymunusayus nuzkomemnepamypHulx mennoguix BOP,
ucnoavsosanue mennogvix BOP na npeonpuamusax, ymunuzayus BOP uzovimounozo oasnenus. Ha npakmuyeckux sanuamusx
MA2UCmMpanmsl  COCMABGAM MEXHUKO-IKOHOMUYECKUe 0anancol yYCMAaHo8OK, MEXHOIOSUUECKUX Hpoyeccos, npogeoym
SHep2emuU4ecKyl0 OyeHKy mennogvix cxem u ycmanosok TOC, onpedensim o06vemuvl 8biXx00a U YMUNU3AYUU BIMOPUUHBIX
9HEP2eMUecKUx pecypcos, NpoGeoym pacuémuvl HPOYecco8 U annapamos, 00eCneyusarowux pearusayuio 6bliGleHHbIX
pesepsos. Umozosas oyenka 6yoem cghopmuposana no umo2am NUCbMEHHO20 SK3AMEHA U 3auumvl paciemuoll pabomel.

The purpose of the discipline is to develop master's students' skills in the field of using secondary energy resources and
learning to effectively involve their energy potential in the technological scheme of industrial enterprises. The discipline
contains: types and directions of use of secondary energy resources, determination of the volume of output and utilization of
SER, combustion of combustible SER deep processing of combustible SER in order to obtain efficient fuels, material and
heat balances of energy technology installations, utilization of high-temperature thermal SER, utilization of low-temperature
thermal SER, use thermal SER at enterprises, recycling of excess pressure SER. During practical classes, master's students
will draw up technical and economic balances of installations and technological processes, conduct an energy assessment of
thermal circuits and thermal power plant installations, determine the volume of output and utilization of secondary energy
resources, and carry out calculations of processes and devices that ensure the implementation of identified reserves. The final
grade will be determined based on the results of the written exam and defense of the calculation work.

2. KIT uukai (KK/TK) = 53 kpenut /Huxa IJ] (BK/KB) = 53 kpeautos/ PD cycle (KV/EC) = 53 credits

Huxa npodpuaMpyobIX JMCHHILIMH
By3oBcKkuii KOMIIOHEHT

JKorapst
TeMIepaTypabIK
arperarrap/ibiH
YKYMBICBIHBIH CCHIMTUTIT]
/HagexxHocTh paboThI
BBICOKOTEMITEPATYPHBIX
arperaros/ Reliability of
work of high-
temperature aggregates

[ToHHIH MaKcaThl — MarMCTPAHTTAP/IA KOFAPhl TEMIEPATYPAJIbIK KOHABIPFBLUIAP/IBIH CEHIMIUIINIH apTThIPYIbIH TEXHUKAIBIK
CasICAaTHIHBIH MPUHIUIITEPI TYpaibl HAKTH TYCIHIKTI KadeITacTelpy. [IoHHIH Ma3MyHBI: CEHIMIILUTIK TYCIHITi OHE YKOFaphI
TeMITepaTypaibl KOHABIPFBIIAP/IbIH CEHIMIIUTIK KpUTEpUIIEpiH Oaranay; saOAbIKThIH KaJIIBIK KBI3MET €Ty Mep3iMi; sKaOabIK
CEHIMIUIITiHIH TOMEHICYiHIH ce0enTepi; »KaOapIKThIH JKaFJalblH OHBIH CEHIMAUIINiH apTTHIpy (HaKTOPHI peTiHae OakpLIay;
»KaO/IBIKTBIH TEXHUKAJIBIK JKaFJalblH OaKpLIay o/icTepl MEH Kypajiapbl; )KbUTy HEPreTUKAIIBIK KaOIbIKTapAbIH aKayJapblH
Tajgay; )KOFaphl TEMIIepaTypaiibl KOHIABIPFBLIIAPABIH CEHIMILTINIH apTThIPY JKOJIAAPhI: Kipic camachlH Oakeliay, pe3epBTeY,
JKOH/ICYAeH KeHiH >ka0abIKThl Kaobuinay. Toxipubernik cabakTapia MarucTpaHTTap CEHIMIUTIK KPUTEPUIIEPIH aHBIKTalabI,
KaJIJBIK KbI3MET MEp3iMiH, jka3aTailblM OKUFalapAblH BIKTUMAJJIBIFBIH ecenTteii skoHe T.0. KopwIThiHABI Oara jka3baina
E€MTHXaH HE E€CEIITIK KYMBICTBI KOPFay HOTH)Kelepi OOMbIHIIA aHBIKTAIAbI.

Lenvio Oucyunaunvl sA618eMCA  YopMUposanue y MASUCMPAHINOE OMYEMAUBO20 NOHUMAHUS NPUHYUNOE MEXHUUECKOU
NONUMUKYU NOSLIUEHUSA HAOENHCHOCTNU BbICOKOMEMNEPATYPHBIX azpe2amos. Jucyuniuna cooepicum: NOHAmMue HA0EXCHOCU
U OyeHKa Kpumepued HAOENCHOCMU BbICOKOMEMNEPAMYPHbIX azpe2amos;, OCMAamoyHblll pecypc 060py008aHus; NPUHUHbL
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CHUDICEHUST HAOEXCHOCMU 000PY008aHUsl; KOHMPOJIb COCMOSHUSL 000PYO08AHUS, KAK DAKMOP NOSBIUEHUSL €20 HAOEWICHOCMU,
MEmOOUKU U CPeoCcmed KOHMPOJS MEXHUUECKO20 COCMOAHUSL 000PYO08aAHUsA, AHAU3 OMKA308 MENNIOIHEPLEMUUECKO20
060py008anus, cnocobbl NOGbIUUEHUS HAOEICHOCHU DPABOMblL 8bICOKOMEMNEPAMYPHBIX A2pe2amos: 6X00HOU KOHMPOTb
Kauecmea, pesepeuposanue, NPUéMKa 060pyoosanus nocie pemonmos. Ha npaxmuueckux 3aHamusix Ma2ucmpanmol
onpeoensim Kpumepuu HA0ENCHOCMU, PACCYUMAIOM OCMAMOYHbIL pecypc, eeposmuocmu asapuu u 0p. Mmozosas oyenka
6yoem cghopmuposana no umo2am RUCbMEHHO20 IK3AMEHA U 3auUnmbl PACYemHOl pabomol.

The purpose of the discipline is to develop in undergraduates a clear understanding of the principles of technical policy for
increasing the reliability of high-temperature units. The discipline contains: the concept of reliability and assessment of
reliability criteria for high-temperature units; residual life of equipment; reasons for decreased equipment reliability;
monitoring the condition of equipment as a factor in increasing its reliability; methods and means of monitoring the technical
condition of equipment; analysis of failures of thermal power equipment; ways to increase the reliability of high-temperature
units: incoming quality control, redundancy, acceptance of equipment after repairs. During practical classes, undergraduates
will determine reliability criteria; calculate residual life, accident probabilities, etc. The final grade will be determined based
on the results of the written exam and defense of the calculation work.
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Munu-xpury
ANIEKTPCTAHIHSIIAPBIHBIH
JKOHC Ka3aHAbIKTapJAbIH
KBLTY SHEPTHSCHIH
aymITi
/TennosHepreTHIecKuit
aynut MuHU-TOC n
kotenbHbIx/ Thermal
energy audit of mini-
thermal power plants and
boilers

[ToHHiH MakcaThl — MAarucTpaHTTapAa KOCIIOPBIHAAP MEH YHBIMIAPIBIH OSHEPTreTUKAIBIK 3epPTTeYNepiH IKYpri3ymiH
MIHICTTEePi MEH 9MICTEepi Typalbl HaKTHI TYCIHIKTEPi KAJBIITACTEIPY; SHEPTUS ayAUTIHIH acHanTapbIMEH TaHBICY, SHEPTHS
YHEMJIey calachlHIarbl HOPMATUBTIK KYKBIKTBIK aKTUIEPMEH, CAJIANIBIK €peKelepMeH JKoHE epexeliepMeH TaHbicy. [1oHre
MbrHaIap Kiperi: Kazakcran PecryOnmKachiHBIH 3HEPTreTHKANBIK ayAUT KOHE SHEPTHUA THIMALUINIH apTTHIPy CalachIHIAFBI
HOPMaTHBTIK KYKBIKTBIK 0a3aChl; IIaFbIH JKbLTY JIEKTP CTAHLMSUIAPhl MEH Ka3aHBIKTap IbIH TEXHOJIOTHSUIBIK IIPOLIECTEPl MEH
KOHZBIPFBUIAPBIHBIH JKbUTY OAJIaHCHI; SHEPIeTUKAIBIK ayIUT SAICTEMeci; SHeprHs ayUTiHe apHaIFaH >KaOIbIK; MIaFbIH XKLL
UIEKTP CTAHIMSAIAPH MEH Ka3aHABIKTAParbl SHEPTHUs ayIUTIHIH epeKIIeIiKTepi; )KbITy IPOLECTEePiHiH 3HEpIrus THIMIUTIriH
apTTBIPy LIapajapbl; JHEPreTUKAIBIK ayIuT Ke3iH[e YCHIHBUIATBHIH IIapaapiblH 3KOHOMHKAIBIK THIMIUIIrIH Oaranay.
Toxipubenik cabakTap Ke3iHJie MarHCTpaHTTap YHUBEPCUTET FUMapaThIHBIH Oip Oellirine Tekcepy >KYprizei *oHe allbIHFaH
MOJIIMETTEp HETi3iH/ie YHUBEPCUTETTIH oKIMIIUTIK FUMapaThIHbIH SHEPreTHKAJIBIK ayIUTi Typajibl aKkT xacaipl. KopbIThIHABI
Oara jxa30alra eMTHXaH )KOHE eCeNTiK )KYMBICTHI KOPFay HOTHXKeepi OOMbIHIIIA aHBIKTAJIAJIBI.

Lenvro oucyunnumvl saengemcs popmuposanue y Macucmpanmos omuémiueo20 NOHUMAHUS 3a0ad U Memooo8 NpogeoeHs
SHepeemuiecKux 00C1e008anull npeonpuamull U Op2aHu3ayull, 03HaKoMIeHue ¢ npUbOPHLIM obecneuenuem dHep2oayouma,
O3HAKOMIEHUE ¢ HOPMATMUBHO-3AKOHOOAMENbHBIMU AKIMAMU, OMPACIEBLIMU NOCAHOBNEHUAMU U NOTOHCEHUAMU 8 0Onacmu
snepzocoepexcenus. Jucyuniuna cooepoicum: HopmamusHylo 0aza PK 6 obracmu snepeoayouma u noebluieHUsn
9Hep2oIphexmusHocmuU; Meni08ol OANIaHC MEXHOIOUYeCKUX npoyecco8 u ycmanosok Mmunu-TOC u KomenbHbix;
MEMOOO0NI02UI0 NPOBeOeHUss dHep2oayouma, 000pyooeanue 01 NPOBEOeHUs. IHeP2oayOuma;, O0COOEeHHOCMU NPOBeOeHUs.
anepeoayouma na munu-TIC u KOmenbHbIX, MEPONPUAINUA NO NOBLIUEHUIO IHEP2OIPHEKMUSHOCINU MENTOBLIX NPOYECCOB;
OYEHKY IKOHOMUYECKOU I¢hpexmusHocmu meponpusmuil, pekomenoyemvix npu suepeoayoume. Ha npaxmuyeckux 3auamusx
Mazucmpanmel npoeeoym 00OCIe008aHUA HACMU KOPNycd YHUBEpCUMema U COoCmagam Oomuém no 3SHepeoayoumy
AOMUHUCTIPATNUEHO2O 30AHUSA YHUBEPCUEMA HA OCHO8AHUU NOTYYeHHbIX OanuHblX. Mmozosas oyenka 6ydem c@opmuposana
10 UMo2am NUCbMEHHO20 IK3AMENA U 3aujumbl pacyemHol pabomui.

The purpose of the discipline is to develop in undergraduates a clear understanding of the tasks and methods of conducting
energy surveys of enterprises and organizations; familiarization with energy audit instrumentation, familiarization with
regulations, industry regulations and provisions in the field of energy saving. The discipline contains: the regulatory
framework of the Republic of Kazakhstan in the field of energy audit and energy efficiency; heat balance of technological
processes and installations of mini-thermal power plants and boiler houses; energy audit methodology; equipment for energy
audits; features of energy audits at mini-thermal power plants and boiler houses; measures to improve the energy efficiency
of thermal processes; assessment of the economic efficiency of measures recommended during an energy audit. During
practical classes, undergraduates will conduct inspections of part of the university building and draw up a report on the
energy audit of the university’s administrative building based on the data obtained. The final grade will be determined based
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on the results of the written exam and defense of the calculation work.
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JKbu1y TEXHUKAIBIK
9KCIEPUMEHTIHIH,
TEOPHUSCH MCH
anicremeci / Teopus u
TEXHUKa
TEIUIOTEXHIYECKOTO
skcriepumenTa/ Theory
and technique of
thermotechnical
experiment/

[ToHHIH MaKcaThl — KbUTY SHEPreTUKACHI J)KOHE KbUTYy TEXHUKACHI CaJachlH/1a FRUIBIMH-OHIIPICTIK TaxipuOenepai xKyprizyain
3aMaHayd ONICTepi MEH KypayuJgaphl CalachIHIAFBl JaFAbUIapAsl KanbnTacTelpy. [IoHTe MBIHamap Kipemi: 3epTTey IMoHi
peTiHzie 3KCIIEPUMEHT, OJIIIey Kypajlapbl Typaibl MaTIMETTep, TEXHUKAIBIK OIIIeMIEp/Ieri KaTeaepai Oaraay »oHe ecerKe
any, BIKTUMAJJIBIKTAp TEOPHSICHIHBIH 3JEMEHTTEpl KOHE MAaTeMaTHKAaJbIK CTATHCTHKA, JKbLUIYTEXHUKAIBIK OIIIEMIep MEH
acrianTap, (U3MKa-XUMUSUTBIK OJIIEMJIep, 3aTTapiblH TepMOQHU3NKAIBIK KAaCHETTepiH OKCICPUMEHTTIK 3epTreyiep. ,
9KCIIEPUMEHTTIK JKOCIapiiay TEOPHSCHIHBIH Heriznepi. ToxipuOemik cabakrapia MarkcTpaHTTap OIley HOTHXKeIepiH
CTATUCTUKAJIBIK OHJACYAI XKY3ere achlpajbl, KAIBINTHL Tapally THIOTE3aChlH TEKCEpEedi, CTATUCTHKAJBIK dicTepli KoJIaHa
OTBIPBII TEPMOTEXHHMKAIBIK IamMajaplbl OJIley HOTHKEJIEepiH OHAeHAl »oHe Oaraiaijpl, eH Killl KBaJapaTTap SAiCiMeH
CBI3BIKTBIK perpeccusi KodpQUIUEeHTTepiHiH OaralayblH ecenTeWi, ecenTelml. aFbIHIaFbl JKBUIIAMIBIK OpICiH emey
HOTWOKeNepi OOMBIHIIA aFbIH JKBIIAMIBIFEL, AJICKBATTBI perpeccusi MOJENIH TeKcepy, perpeccust Kod(h(HIMEHTTEepiHiH
MaHBI3IBIIBIFBIH TeKcepy. KophIThIH B OaFa xa30arra eMTHXaH HOTIKeci OOHBIHIITA aHBIKTAIAIbI.

Lenvio Oucyuniunvl s61semcs Gopmuposane y Masucmpaimos HAGbIKO8 6 00IACMU COBPEMEHHbIX Memo008 U CPedCma
NPOBEOCHUsL HAYYHBIX U NPOMBIULIEHHBIX IKCHEPUMEHNO8 6 00ACU MEeNI0IHEePemMUKY U MenJiomeXHUuKy. JJucyuniuna
cooepaicum: IKCnepuMerm Kax npeomem ucciedo8amnus, c8e0etuss 0 CpedCcmaax usMepeHull, OYeHKa u yuem nocpewHocmet
npU MEXHUYECKUX UIMePEeHUsIX, dNEeMEeHMbl MeOPUU 6EPOSIMHOCEN U MAMEMAMUYECKOU CMAMUCIUKY, Menl10mMeXHUYecKue
usmepenusi u npubopwl, GUIUKO-XUMUYECKUE USMEPEHUs, IKCNEPUMEHMATbHbIE UCCIe008AHUL MENIOPUIULECKUX CEOUCME
eeujecme, OCHOGbL MeOpuU  WIAHUPOBAHUsl dKchepumenma. Ha npaxmuyeckux 3auAmusix MA2UCMpaHmel Bpoeedym
CMamucmuyeckyio 0opabomky pe3yibmamos UMepeHutl, npogepsam 2unomesy HOPMAIbHO20 pACHpedeseHus], Npogeoym
06pabomKy U OYeHKy pe3yibmamos UsMepeHull meniomexHuyecKux GelUudur ¢ UCNOAb306AHUEM MEMOO08 CMAMUCMUKU,
BBIYUCTAM OYEHKU KOIPDUYUEHMO8 TUHEUHOU pecpeccu Memo0OM HAUMEHbUUX KEAOPAmo8, NPOGeOYH pacuem pacxood no
pe3yibmamam  usMeperusi Nojsk CKOpoCmell 6 NOMmoKe, Nposepsim A0eK8AmHOCHb Pe2PEeCCUOHHOU MOOelU, Nposepsim
3HAUUMOCTb KOdPPuyuenmos peepeccuu. mozosas oyernka 6yoem cghopmMuposana no umo2am NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop skills in the field of modern methods and means of conducting scientific and
industrial experiments in the field of heat power engineering and heat engineering. The discipline contains: experiment as a
subject of research, information about measuring instruments, assessment and accounting of errors in technical
measurements, elements of probability theory and mathematical statistics, thermal engineering measurements and
instruments, physicochemical measurements, experimental studies of the thermophysical properties of substances,
fundamentals of the theory of experimental planning. In practical classes, master's students will carry out statistical
processing of measurement results, test the hypothesis of a normal distribution, process and evaluate the results of
measurements of thermotechnical quantities using statistical methods, calculate estimates of linear regression coefficients
using the least squares method, calculate the flow rate based on the results of measuring the velocity field in the flow, check
the adequacy regression model, check the significance of the regression coefficients. The final grade will be determined
based on the results of the written exam.
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[ToHHIH MaKcaThl — MAarMCTPAHTTAP/IA JKbIITYMEH JKa0JIbIKTay JKYHelepiHieri aBTOHOM/IBI SHEPTHsl KO37IepiH Naiaanany xoHe
naiijjanany TNPHHIMOTEPIH MEHrepy JaFIbUIapblH  KalblNTacTelpy. [loHre MbIHamap Kipedi: aBTOHOMIBI JKOHE
OPTaJIBIKTaHABIPBUIFAaH SHEPTHs Ke3epl, aBTOHOMJIBI KXBbUIyMEH >KaOAbIKTay >KyHenepiH jxobajiay Heriznepi, aBTOHOMJIbI
JKBUTYMEH KaOIBIKTay >KYHelepiHiH Heri3ri »aOIbpIKTapbl, aBTOHOMJIbI Ka3aHIBIKTAap, ra3 MOPIICHBIIK KOHIBIPFBLIAD,
ra3TypOMHAaJIBIK KOHE apajiac HUKIIbI KOHJIBIPFbUIAP, MUKPOTYpOHUHAIap, aBTOHOM/IBI KBUTYABIH SKOHOMUKAIBIK THIMJILTIT.
Kab/pIKTay OKYyHenepi, JKbUIyMEH JKaOJbIKTay IKYHeJepiHiH HycKajapblH cajbIcThlpy. Taoxipubenik cabakrapna
MaruCTPaHTTap aBTOHOMIBI JKBUTy JKOHE DJIEKTPMEH JKaOABIKTAay JKYHeNepiHiH THIMIUTIriH Oaramaimer, marbH KOO
TUIMIUIINIH Oaranaiiibl, aBTOHOM/IbI Ka3aHJIBIKTBIH JKbLIY CYJIOACBhIH €CenTeii/li, aBTOHOM/Ibl Ka3aHABIKTBIH HETI3T1 KoHe
KOCAJIKBl KAaOIBIKTAPBIH €CENTey JKOHE TaHIay, JKOHE aBTOHOMIBI Ka3aHIBIK JKYMBICBHIHBIH TEXHUKAJIBIK-IKOHOMHKAIIBIK
KepceTKimTepiH ecentey. KophITEIHIBI Oara xka30ala eMTHXaH HOTHKeCi OOMBIHINA aHBIKTAIAJIBL.

L[e/lbiO ()UCI/[LU’!]ZMHbl ABJIAAEMCA qbopmupoeaHuey Ma2ucmpaHmoe HaeblKo6 61a0eHUs npuryunamu pa6ombl U UCNOJIb306AHUA
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XKbutymeHn kamTamachl3
€Ty aBTOHOM/IBI
Kylienepi / ABTOHOMHBIE
CHCTEMBI
TEIUIOCHAOKEHUS/
Autonomous heating
systems

AGMOHOMHBIX  UCMOYHUKOG JHEPeUU 6 CUCmemMax MmenjiocHabdicenus. Jucyuniuna cooepiicum: asmoHOMHble U
YEeHMPATU308AHHbIE UCMOYHUKU JHEP2UU, OCHOBbL NPOCKMUPOBAHUS AGIMOHOMHBIX CUCEM MENIOCHAONCEHUS, OCHOGHOE
060pydosanue ABMOHOMHBIX —CUCMEM MENJIOCHAONCEHUs, AGMOHOMHble KOMENbHble, 2a30NOpUIHegble  dzpeambl,
2asomypounHbie U NAPO2A308ble YCMAHOBKY, MUKDOMYPOUHbLL, IKOHOMUYECKAS dPOHEeKMUeHOCHb cucmem daemoHOMHO20
MeNnIoCHaAbICeHUsl, CPABHEHUE BAPUANNOE cucmem menaochabcenus. Ha npakxmuueckux 3auAmusx Mazucmpanmel OYyeHsim
agppexmusHoCcms cucmem AGMOHOMHO20 MENJO U IHEPSOCHAONCeHUs, oyeHsm dpgexmusnocms pabomer munu-TI1],
nposedym pacuem Mmeniosoi CXemvl A6MOHOMHOU KOMENbHOU, PACCHUMAiom u noo6epym OCHOBHOE U 8CHOMO2AMENbHOE
060pydosanue agMoOHOMHOU KOMENbHOU, NPo8edym pacuen MeXHUKO-3KOHOMUYECKUX nokazamenei pabomol aemoHOMHOU
xomenvroill. Hmozosas oyenka 6ydem cpopmuposana no umo2am RUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop skills in undergraduates to master the principles of operation and use of
autonomous energy sources in heat supply systems. The discipline contains: autonomous and centralized energy sources, the
basics of designing autonomous heat supply systems, the main equipment of autonomous heat supply systems, autonomous
boiler rooms, gas piston units, gas turbine and combined cycle units, microturbines, economic efficiency of autonomous heat
supply systems, comparison of options for heat supply systems. In practical classes, undergraduates will evaluate the
efficiency of autonomous heat and power supply systems, evaluate the efficiency of mini-CHP, calculate the thermal circuit
of an autonomous boiler house, calculate and select the main and auxiliary equipment of an autonomous boiler house, and
calculate the technical and economic indicators of the operation of an autonomous boiler house. The final grade will be
determined based on the results of the written exam.
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OHepKocinTiK
KOCIMOPBIHAAPIBIH KBLTY
DJIEKTP
KOHABIPFBIIAPbIHBIH
TEXHOJIOT'UAJIBIK
rporecTepi,
KYPBUIFbLIAPEl MEH
cxemanapst /
Texnomorndeckue
MPOLIECCHI, aIllIapaThl U
CXEMBI
TCIUIOOHECPICTUYCCKUX
YCTaHOBOK
MMPOMBIIIJICHHBIX
MIPEIPUATHI/
Technological processes,
devices and schemes of
thermal power plants of
industrial enterprises

[ToHHIH MaKcaTbl MaruCTPaHTTapFa KOHIBIPFBUIAP/IBIH, KYHEJIepAiH KHE OJIapAbIH 3JIEMEHTTEPIHIH JKbUTY TEXHOJIOTHSIIBIK
cxeMallapblH Oaranay, TaHIay, OHTAHIAHABIPY XKOHE d3ipiey AaribLIapbl MEH IarIbUlapblH MEHrepy OOJIbIn TaObLIajbl.
[ToHHIH Ma3MyHBI: ®HEPKICINTIK KSCIMOPBIHAAP/BIH JKbUTY-TEXHOJIOTHSIBIK Ka0JBIKTApBIHBIH CHIIATTaMAaChl; OHEPKICINTIK
KOCITOPBIHAAP/IBIH KOFapbl TEMIIEPATYPANIBIK KOHJIBIPFBUIAPBIHBIH JKbUTy-MaTepUAIJIBIK OanaHCcTaphl; CYHBUITHUIFAH KabaThl
JKOHE PETOPTTHl OTTHIKTAphl 0ap Kasipri 3aMaHfbl JKbULy OHAIPETIH KOHIBIPFBUIAPABIH TEXHOJIOTHSUIBIK MPOLECTEpi;
METaLTYPTHsUIBIK OHIIPICTIH JKOFaphl TEMIIEpaTypaiibl KOHIBIPFBUIAPBIHBIH KbUTy OalaHCTaphl: JOFAIIBIK JKOHE alHaIMallbl
nemrep, KOHBEPTEp, ODJICKTPOJM3ep; MYHAH-XHUMHUS OHEPKICIOIHIH IKBUTYy O3JIEKTp CTAaHLMSJIAPBIHBIH TEXHOJIOTHSUIBIK
IpoLecTepi, KYpPbUIFbUIAPEl MEH cxeMayapbl. ToxipuOenik cabakrapia MarucTpaHTTap OalKy Ke3eHIHIH SHEepreTHKabIK
OaJIaHCBIH €CeITell, JOFaIBIK eIl TPAaHC(HOPMATOPBIHBIH KyaThIH TaHIaiabsl. KOpbeITBIHABI Oara jka30amia eMTHXaH JKOHE
€CENTIK XKYMBICTHI KOPFay HOTIHIKeJIepi OOWBIHIIA aHBIKTaIa IbI.

Lenvio Oucyunaunvl  Aeusiemcs npuobpemenue  MASUCMPAHMAMU — HABLIKOS U YMEHUN  OYeHUBAMb,  6bIOUPAMND,
ONMUMU3UPOBAMb U PA3PAOAMBIEAMb MENIOMEXHOL0SUYECKUE CXeMbl YCIMAHOBOK, CUCHEM U UX dAeMeHmos. [Jucyuniuna
codepoicum:  ONUCAHUE — MENIOMEXHONI02ULEeCK020 — 000pYO08AHUsl  NPOMBIUICHHBIX — NPEOnpusimull, — menjiogvle U
mMamepuaibHble 6ANaHCHl 8bICOKOMEMNEPAMYPHBIX YCIMAHOB0K NPOMbIULIEHHBIX NPEONPUSIMULL, MEXHOL02UYeCKUe NPOYeccyl
COBDEMEHHBIX ENT02EHEPUPYIOUUX YCMAHOBOK C KUNAWUM CILOEM, DEMOPMHbIMU 20PEIKAMU; Meniosble Oalanchl
BbICOKOMEMNEPAMYPHBIX A2PE2amo8 Memallypeuieckoz0 npousgoo0cmed: 0y208blX U BpaAWAIOWUXcs nedell, Kongepmepad,
INEKMPONU3EPA; MEXHOIOSUUECKUE NPOYECCHl, ANNAPAMbl U CXeMbl MENI0IHEPLEMULECKUX YCMAHOBOK Hephmexumuieckou
npomviuinennocmu. Ha npakmuueckux 3aHAmMusx MacuCmpanmel paccHumaiom 9SHepeemudeckuil bananc nepuooa
PACNaaenenus 1 nposeoym GblOop MOWHOCHU NeYyHo2o mpancghopmamopa 0yz2osou neuu. HMmoeosas oyenxa 0Oydem
chopmuposara no umo2am NUCbMeHHO20 IK3AMEHA U 3AuUmMbl pACYemHol pabombl.

The purpose of the discipline is for undergraduates to acquire skills and abilities to evaluate, select, optimize and develop
thermal technological schemes of installations, systems and their elements. The discipline contains: description of thermal
technology equipment of industrial enterprises; heat and material balances of high-temperature installations of industrial
enterprises; technological processes of modern heat-generating installations with a fluidized bed and retort burners; heat
balances of high-temperature units of metallurgical production: arc and rotary furnaces, converter, electrolyzer; technological
processes, devices and schemes of thermal power plants of the petrochemical industry. During practical classes,
undergraduates will calculate the energy balance of the melting period and select the power of the arc furnace transformer.
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| The final grade will be determined based on the results of the written exam and defense of the calculation work.

ks npouINpyOMBIX AUCHHILIAH
KoMnoHeHT 1o BbIGOPY
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OTbIH nalibIHIAY
TEPMUSIIBIK dicTepi /
TepMuveckre METOIBI
ITOATOTOBKH TOILIHNBA/
Thermal methods of fuel
preparation

[ToHHIH MakcaTbl — MarucTpaHTTapFa Ta3 TOpi3lec, CYHBIK XOHE KaTThl OTBIHABI OHACYAIH THIMAI oAiCTepiH MEHIrepy
JAFpUTApbIH MeHrepy. [ToHHIH Ma3MYHBI: JKBLUTY 3JICKTP CTAHIMSUIAPhl MEH OHEPKACINTIK KOCITOPHIHIApAa OThIH JaibIHIAY
TCXHOJIOTUACBIH )IaMBITleBIH 6aCBIM 6aFBITTapBI, OpFaHI/IKaJ'lBIK OTBIHbI HaﬁbIH}lay JKOHC GHlley QHiCTepi, KAaTThl OTBIHIbI
KYpFaK ainay oficrepi, CYHBIK OTBIH/IBI TEPMUSUIBIK OHICY, KATTHI OTHIHABI Ta31aHAbIPY, KOJIAAPEl. OTBIHAAP/IBI Ta3AaHIbIPY
MPOLIECTEPIH KAPKBIHIATY KOHE T'€HEepaTOPJIbIK ra3Jap/blH JKbUIYJBIK KYHIBUIBIFBIH apTThIPY, DHEPreTUKAIIBIK KEIICHET]
OIpIKTIPUITeH HEPreTUKATBIK TCXHOJOTHS XOHE OPraHWKANBIK OTHIHIBI KEMICHI Naimanany. ToxipubOemik cabakrapaa
MarucTpaHTTap ra3 reHepaTopbl MEH OTHIH IIMPOJIM3i KOHIIBIPFBICHIHBIH MaTepUall/ibl )KOHE JKbLIYJIBIK OalaHChIH ecenTeiIi.
KopsiTeiHab! Oara jxaz0aina eMTHXaH HOTH)Keci OOMBIHINA aHBIKTAJIa b

Lenvro Oucyuniunel A61aemcs npuodpemenue MasuCmMpanmami Hasblko8 61adeHus Haubonee 3PpekmusHbiIMU Memooamu
nepepabomku 2az000pasHo20, AHCUOKO20 U MEeP0020 MONIue. Jucyuniuna cooepocum: npuopumemuvle HANPAGIeHUs
paszsumus mexHonoeu nodzomogku monausa Ha TOC u npomnpeonpusamusax, memoosvl NOO20MOSKU U Nepepabomxu
OP2aHUYECKUX GUAO8 MONIUB, MEMOObl CYXOU NEPE2OHKU MEEPObIX MONIUG, MEPMUYECKAs NePepadbomKa HCUOKUX MONIUG,
easugurayua meepoo2o Mmonausa, Nymu UHMeHCUGUKAYUYU npoyeccos 2asudurayuy moniue u nosblueHUs KaropuiHocmu
2EHEPAMOPHBIX 24308, IHEPLOMEXHOL02UUECKOe KOMOUHUPOBAHHOE U KOMNIEKCHOE UCNONb308AHUE OP2AHUYECKUX MONIUE &
oHepeemuke. Ha npaxmuueckux 3aHAMUAX MASUCPAHMbL  PACCYUMAIOM MAMEPUATbHLIL U Meniosou  bananc
2azoeeHepamopa u yYCmaHosKu 01 nupoausa monausa. Mmozosas oyenka 6ydem cghopmuposana no umozam NUCbMeHHO20
oK3amena

The purpose of the discipline is for undergraduates to acquire skills in mastering the most effective methods of processing
gaseous, liquid and solid fuels. The discipline contains: priority areas for the development of fuel preparation technologies at
thermal power plants and industrial enterprises, methods of preparation and processing of organic fuels, methods of dry
distillation of solid fuels, thermal processing of liquid fuels, gasification of solid fuels, ways to intensify gasification
processes of fuels and increase the calorific value of generator gases, combined energy technology and integrated use of
organic fuels in the energy sector. During practical classes, undergraduates will calculate the material and thermal balance of
a gas generator and a fuel pyrolysis unit. The final grade will be determined based on the results of the written exam
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KatThl TYpMBICTBIK JKOHE
OHJTIPICTIK KaJABIKTAPIbI
OHJICY/IIH TePMUSITBIK
omicrepi/ / Tepmuueckue
METOTBI IepepabOTKH
TBep,E[bIX 6I)ITOBI>IX nu
MIPON3BOICTBEHHBIX
orxonos / Thermal
methods of solid
domestic and industrial
waste processing

[ToHHIH MaKcaThl — MaruCTPaHTTApFa KATThl TYPMBICTBIK JKOHE OHIIPICTIK KAABIKTAPIBI OHICYIIH 3aMaHayd KOHE O3bIK
TEPMUSIIBIK SMICTepiH MEeHIrepy. [ToHHIH Ma3MYHBI: HETi3ri JIACTAYIIBI 3aTTap MEH KOPIIAFaH OPTaJarbl 3USHIBI 3aTTapIbIH
MOJIIIePiHiH HOpMalapbl, OHIIPICTIK KaJNJBIKTAPIBIH HETi3r1 CHIaTTaManaphl, KaABIKTapAbIH KayinTUTiK KJIAchH aHBIKTAY,
KATThl TYPMBICTBHIK KAJABIKTAPABIH HETi3ri CHUIIaTTaMallapbl, KAaTThl TYPMBICTHIK KAIIBIKTApIAH MaiIabl OHIMACPAi alxy
omicTepi. KamABIKTap, KAIABIKTapAbl TEPMUSUIBIK OeWTapanTaHOBIPY OMICTEpIHIH KJIACCH(DPHUKALMACH, TEPMHUSIIBIK
OefTapanTaHAbIPy MPOLECTEPIHIH HETi3ri TEeXHOJNOTHSJIBIK CXEMalaphl , TEPMUSIIBIK OelTapanTaHAbIpyFa apHAIFaH JKbUTY
peakTopIIapbIHBIH, HETI3T1 TYpJiepi, TEPMUSUIBIK OelTapanTaHAblpy MPOLECTEPIH KYPridy Ke3iHjie KopliaraH OpTaHbl KOpFay
TEXHOJIOTHSICHI, IHEPIETUKAIIBIK, HKIHE IKOJIOTHSIIBIK MPOTPECCHBTI TEXHOIOTHSIIAP/IbI CHII3Y/IH 3aMaHayH TEHCHIUSIAPHI
TEPMUSIIBIK OeHTapanTaHapIpyFra apHayiraH. ToxipuOenik cabakrapla MaruCTPaHTTap KaJABIKTAPIbIH KaYINTUTIK KIaChIH
AHBIKTANABI, TEPMILUIBIK OeHTapanTaHABIPY MPOIECTEePIHIH TEXHOJOTHSUIIBIK CXEMaJAPBIHBIH THIMIUIINIH aHBIKTAHAbI,
TEPMUSIIBIK OcHTapanTaHIpIpyFa apHAIFaH TePMOpPEaKTOpIbl ecenteiini. KopbIThIHIbI Oara »ka30aria eMTHXaH HOTHXKECI
OOMBIHIIIA aHBIKTAJIABI

Lenvio Oucyuniunvl s615eMcsi nPuObpemenue MAa2ucmpaHmam Haeblko8 GIA0EHUs COBPEMEHHbLIMU U NePCHeKMUBHbIMU
mepMuyecKumMuy Memooamu nepepadomxu meepovix OblMOGbIX U NPOU3BOOCMEEHHBIX OMX0008. [lucyuniuna cooepicum:
OCHOGHbIE — 3A2PAZHUMENU U HOPMAMUBbL COOEPICAHUsl B8PEOHbIX Beujecme 6 OKpydcaiouel cpede, OCHOBHbIE
XAPAKMepucmuKy NPOMbIUICHHBIX OMX0008, ONpedesieHue Kiacca ONACHOCMU OmX0008, OCHOGHbIE XAPAKMEPUCHUKU
meepobiX ObIMOGLIX OMX0008, MEMOObL U3GNeHeHUS NOJIe3HOU NPOOYKYUL U3 MEEPObIX ObIMOGHIX OMX0008, KIACCUDUKAYUs
MEmo008  MEPMUYECKO20  00e36De)CUBAHUsl  OMX0008,  OCHOBHble  MEXHONOSUYECKUe  CXeMbl  Npoyeccos
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mepmoo6e368pedcusans, OCHOSHblE 6UObl MEPMUYECKUX PeaKmopo§ O MepMUuecKo20 00e36pedCUsanus, MmexHoA02Us
3awumel OKpysicaioueli cpedbl npu nposedeHul NPOYecco8 MepMuUieckoz0 00e36pedCUBaAHUs, COBPEeMEHHble MEeHOeHYUU
peanuzayuy  dHepeemuyecku U IKON0SUHECKU COBEPUIEHHBIX MeXHONo2Ull mepmuueckoeo obesspedxcusanus. Ha
APAKMUYecKUX —3aAHAMUAX MASUCIPAHIbL  ONpeOelsdm KIACC ONACHOCU OmX0008, ONpeoersm PHexmusHocms
MEXHON02UYECKUX —CXeM Npoyecco8 MmepmMoo0e38pedtCcusanis, npoeeoyn pacuem mMepMUdecKkoeo peakxmopa O07s
mepmuyeckozo obesgpexcusanus. mozosas oyenxa 6ydem cghopmuposana no umo2am nuCbMeHHo20 IK3amend

The purpose of the discipline is for undergraduates to acquire skills in modern and advanced thermal methods for processing
solid household and industrial waste. The discipline contains: the main pollutants and standards for the content of harmful
substances in the environment, the main characteristics of industrial waste, determination of the hazard class of waste, the
main characteristics of municipal solid waste, methods for extracting useful products from municipal solid waste,
classification of methods for thermal neutralization of waste, basic technological schemes of thermal neutralization processes
, the main types of thermal reactors for thermal neutralization, environmental protection technology when carrying out
thermal neutralization processes, modern trends in the implementation of energetically and environmentally advanced
technologies for thermal neutralization. During practical classes, master's students will determine the hazard class of waste,
determine the effectiveness of technological schemes for thermal neutralization processes, and calculate a thermal reactor for
thermal neutralization. The final grade will be determined based on the results of the written exam
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KbLTysHEpreTHKanbIK
JKaOIBIKTap IbIH
HWHXCHEPIIIK jxo0anay
Heriznepi / OCHOBBI
WH)XEHEPHOTO
MIPOEKTUPOBAHUS
TETIOPHEPTETUIECKOTO
obopynoBanus/
Fundamentals of
engineering design of
heat power equipment

[ToHHIH MaKcaThl — MATUCTPAHTTApPFa XKbUTY SHEPIeTUKAJIBIK a0 IbIKTapAbl sk00anay narapuiapbid MeHrepy. [1oHre MbiHaATAp
Kipeni: MU3aifHHBIH HOPMATWUBTIK 0a3achl. KBUIy-dHEPTeTHKAJIBIK >KAOIBIKTHI KoOamaymblH MIHAETTEpl, Ke3eHAepi MeH
Ke3eHepl, jxo0anaynbiH OacTamKbl JACPEKTEpi, KBUTYy JKaOIBIKTApPBIH TaHIAY YXOHE JSHEPIHsl PECypcTapblHa KaKETTUTIKTI
aHBIKTAy, X00ajay )KYMBICTAPbIH aBTOMAaTTaHIBIPY jkoHe oHTainanaeipy, JKTO-ap1 xkobanaymarsl Heri3ri macenenep, KTO
mapaMeTpiIepiH OHIIPIC TEXHOJOTUSCHIMEH OalIaHBICTRIPY, JKAOIBIKTApIBl TaHAAy, C€CENTey JKOHE OpPHAIACTHIPY.
Toxipubenik cabakrapaa MaructpauTrap 0ip 3P GeKTHBTI OyIaHy KOHIBIPFBICHIH JK00ATaNIbl KOHE KOHABIPFBIHBIH JKBLTY
JKOHE KYPBUIBIMIBIK ecenTeyiepit xyprizeni. KopbITeiH b Oara ska30aia eMTHXaH HOTHXKeci OONWBIHINA aHBIKTaJIa (bl

Lenvro Oucyunnunvl s615emcsi npuoOOpemeHue MAaUCMpaAHmam HABbIKO8 NPOEeKMUPOBAHUS. MENI0IHEPLeMUIecKo2o
060pyoosanus. JJucyuniuna cooepaircum: HOpMamueHasi 6a3a NPOeKMUPOBaAnUs. 3a0ayu, CMaduu U SMansvl NPOEKMUPOBAHUS
MeniodHepeemuyecKko20  000py006anus, UCXOOHble OauHble Ol NPOEeKMUPOBAHUs, GblOOp  MENIOMexXHUYecKo20
0060pyoosanus u onpedeieHue NOMPEeOHOCMU 6 OIHePeOpecypcax, aAGMOMAMuU3ayust U OnmuMuzayus pabom no
npoekmuposanuio, ysiosvie sonpocvl npoexmupoganus BTY, ceazv napamempoe BTY ¢ mexuonocueil npouzsoocmaa,
8vl00p, pacyem u pasmewenue obopydosanus. Ha npaxmuueckux 3aHAMUAX MASUCMPAHMbBL  CHPOEKMUPYIOM
OOHOKOPHYCHYIO 8bINAPHYIO YCIMAHOBKY, NPO8edyn Meniosol u KOHCMPYKMUSHbIU pacuemsl ycmanosxu. Mmoeosas oyenxa
bydem chopmuposara no umoz2am NUCbMEHHO20 IK3AMeHd

The purpose of the discipline is for undergraduates to acquire skills in designing thermal power equipment. The discipline
contains: regulatory framework for design. tasks, stages and stages of designing thermal power equipment, initial data for
design, selection of heating equipment and determining the need for energy resources, automation and optimization of design
work, key issues in the design of HTI, connection of HTI parameters with production technology, selection, calculation and
placement of equipment. During practical classes, undergraduates will design a single-effect evaporation plant and carry out
thermal and structural calculations of the plant. The final grade will be determined based on the results of the written exam

OH/PO/LO
7,10,11

17

[ToHHIH MaKcaThl MarucTpaHTTapra JKbUIyMEH jKaOJbIKTay >KYHeNepiH jko0Oayiay NaFabliiapblH MEHrepy OOJIbIN TaObuUIaibl.
[ToHHIH Ma3MyHBI: x00anayra, KYPBUIBIMBIHA, JKYMBIC KeJieMiHe, JKbUIy MYHKTIHIH >KaOAbIFBIHBIH W3alHbIHA, TiKelel
KOCBUIATBIH KBUTYy XKYHECIHIH bUIy HYKTECIHIH, TOYeJIi KOCBUIBIMBI Oap KbUTy JKYHECIHIH BbUIy HYKTECIHIH JKoHE Cy
aFbIHJIBI DJICBATOPBIHBIH, JKbITY HYKTECIHIH TOYeNIZl KOCHUIBIMBI XKOHE CEKIprimTeri cOprbl Oap Kbuly JKyleci, Toyenni
KOCBUIBIMBI 0ap JKBIITy J>KYMECIHIH >BUTy HYKTECI )KOHE KOPEKTEHJIPY >KENICIHJETi COPFBI, PETTEIMEHTIH Cy aFbIHIbI
JJIEBATOP/bl TaHIAy, Cy aFblHbl PETTEJNETIH 3JIeBaTOp/Abl TaHJAdy aybICHajbl apanacTblpy KOI(QQUIHUEHTI, Cy KXbUIBITY
JKYHECIHIET1 COPFBIHBI TaHJAAy, OIIipy JKOHE PEeTTey KIIAaHIaphl MEH KBI3IBIPY HYKTECIHIH Oackapy acmanTapblH TaHOAy.
Toxipubernik cabakrapja MarucTpaHTTap KBUIBITY KOHJBIPFBICHIH K0Oasam, HeTi3ri jKoHe KOCaJKbl >KaOJbIKTapJibl
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JKBLUTyMEH a0 IpIKTay
Kytienepin sxobanay /
ITpoekTHpOBaHHE CHCTEM
TEIUIOCHAOKEHUs/
Design of heat supply
systems

TaHﬂaﬁ[{H. KOpI)ITLIHI[LI Oara IMMPAKTUKAJIBIK KYMBICTBI KOpFray HOTHIKEC] OOMBIHIIIA KaJibITITacaabl.

Lenvio oucyuniunvl sAeisiemcsa npuobpemenue MacUCMpanmamy HAgblko8 NPOEKMUPOBAHUS CUCTEM MENNOCHADHCEHU.
Hucyunauna codepoxcum: UCXooHwvle OauHble OISl NPOEKMUPOBAHUS, CMPYKMYpd, 00vem padombvl, HPOEKMuposanue
000py0osanus Meniogo20 NyHKMA, Mennosol NYHKM CUCHEeMbl OMONJEHUS C HeNOCPeOCMBEHHbIM NPUCOEOUHEHUEM,
Menso8oll NYHKM CUCIeMbl OMONAEHUS C 3A8UCUMBIM NPUCOCOUHEHUEM U 8000CPYUHBIM DNe8ATNOPOM, MeENI080U NYHKM
cucmembl OMONIEHUsL C 3ABUCUMBIM NPUCOCOUHEHUEM U HACOCOM HA nepembluKe, Meni060U NYHKM cUcmemMvl OMONIEHUS C
3A8UCUMBIM NPUCOEOUHEHUEM U HACOCOM HA NOOAIoWell MaUCmpany, no06op HepeyIupyemo2o 6000CmMpYIHO20 d1e8amopa,
noobop pe2ynupyemozo 8000CHPYUHO20 31e8Amopd C NEPEeMEHHbIM KOID@UYUeHmom cmeuudanus, noobop Hacoca 8
cucmeme 600AHO20 OMONJEHUSA, NOODOP 3ANOPHO-peyIUpyIoueli apmMamypvl U KOHMPOTbHO-USMEPUMENbHBIX NPUOOPOE
menno6oeo nynkma. Ha npakmuyeckux 3aHamusx Masucmpanmol npogedyn npoeKmuposanie meniogoco nyHKma, evloepym
OCHOSHOE U 6cnomozamenvroe obopyoosanue. Hmozosas oyenka 06ydem c@opMuposana no uUmoz2am 3aujumol
npakmuyeckou pabomal.

The purpose of the discipline is for undergraduates to acquire skills in designing heat supply systems. The discipline
contains: initial data for design, structure, scope of work, design of heating point equipment, heat point of a heating system
with direct connection, heat point of a heating system with dependent connection and a water-jet elevator, heat point of a
heating system with dependent connection and a pump on the jumper, thermal point of a heating system with a dependent
connection and a pump on the supply line, selection of an unregulated water-jet elevator, selection of an adjustable water-jet
elevator with a variable mixing ratio, selection of a pump in a water heating system, selection of shut-off and control valves
and control instruments of a heating point. During practical classes, undergraduates will design a heating unit and select main
and auxiliary equipment. The final grade will be formed based on the results of the defense of practical work.
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Kbutymen kamTamachI3
eTy JKyHemepin
naijanany
/DKCTTyaTanus CUCTEM
TeII0CHA0KEHUS/
Operation of heat supply
systems

[ToHHIH MaKcaThl — MaruCTpaHTTap/a KbIIYMEH XKaObIKTAY JKYHeNepiH naiganany koHe KbUTYMEH Ka0OJpIKTay Kyhenepin
xKenenn Oackapy OOMbIHIIA iC-OpeKeTTep CcalachlHAAFbl AaF/bUIapbl KaJdblNTacThlpy. [IoHre MbIHamap Kipeai: >KbUIyMEH
kKaOIpIKTay OJKYHelepi IKOHE OHBIH OJJIEMEHTTEpl; KbUIyMEH JKaOABIKTAay OKYHeNepiHIH IKYMbIC ICTEYIHIH Jamy
epeKIIeNIKTePiH; JKBUTY/Bl TachIMAJJAy JKOHE Tapary XKYHeJepiHiH YMBICHI; jKeiel OacKapynarbl JKbUIy SKeliiepi MeH
’Ka0/IBIKTAPbIHBIH CXEMalapbl; JKbULy JKENUISPIHIH TeMIepaTypasiblK Trpaduri >KOHE T'HIPABIMKAIBIK JKYMBIC PEXKUMI;
JKBUTYMEH JKAOIBIKTay JKYHEJepiHIH Heri3ri KaOAbIKTaPBIHBIH KOHCTPYKLIHUSCHIH, KOHCTPYKTHBTIK EpEKIICIIKTEePiH,
TEXHUKAIBIK CHIIATTAMaJapbIH, JKYMBIC DPEKHUMJIEPIHIH epeKIIETIKTEepiH; KbUIy KEJUIEpIHIH JKYMBIC pPEXHMIHIH
MBEE30METPHUSIIBIK KOHE TeMIepaTypalbIK IpaduKTepi, )KBULY JKEIUIEPiHiH KaJIBIITHI KOHE aBapHSUIBIK JKYMBIC PEeXUMIEPI,
JKBUTY KCNUICPIHIH HEri3ri >KaOIBIKTaphIHBIH TEXHHUKAIBIK-3KOHOMUKAJBIK KepceTkimrepi. Toxipubemik cabakrapia
MarucTpaHTTap KajaJapJarbl OOJIHIeH KBTIy KOHE JJIEKTPMEH JKaOIBIKTay JKYHeNepiHiH THIMAlI KYMBICBIHBIH HETi3Ti
KOPCETKIITEePiH TaHmaWael jkoHe ecenrteiini, KasakcraH PecryOnuKachlHIAarbl KbUIYy JKOHE JIICKTPMEH >KaOABIKTay
JKYHeINepiHiH eCEeNTeNIreH JXOHE HAKThl JKYMBIC PEXUMJEpi apachlHIarbl 0ap OaiaHbICTapIbl TaJIAiIbl, KOJIKTIK JKoHE
JKBITY Tapary >XKYHeci 2JIeMEeHTTepiHiH HakThl bIchIpanTapbl MeH [IOK-iH jkoHe TPaH3WTTIK >KOHE TapMaKTaJFaH >KBLTY
KYOBIpJIapbIHbIH THUAPABIMKAJIBIK €CEeNTeYJIepiH OpPBIHAAYABI, MHbE30OMETPUSUIBIK TrpaduKTi Kypynsl. KopbITeiHABI Oara
Jkasz0alla eMTHXaH KE31HAE aHbIKTaIabl.

Lenvlo Oucyunaunvl a6naemcs @QOpMUposaHue y MASUCMPAHMO8 HAGBIKO8 6 00aacmu 3IKCHIyAmayuy cucmem
MeNnIOCHAONCeHUs. U  OesAMeNbHOCU N0 ONePpamueHOMY YNPAGIEHUI0 CUCTNEMAMU MenaocHabxcenus. Jucyuniuna
cooeporcum:  cucmemvl MeNIOCHAONCEHUA U €20 INeMEeHmbl;, OCOOEHHOCMU PA38umMus  DYHKYUOHUPOBAHUS cUCTeM
MENIOCHADIICEHUS,  DKCIYamayus Ccucmem mMpaHcnopma U pacnpedeienus menida;, cxembl Meniogulx cemell U
000py0o8anus, Hax00AWe20Cs 8 ONePamueHOM YNPAGIEHUY, MeMnepamypHulll 2pagur U cUOPAIUYecKUti pexcum pabomaul
Menosvlx cemell, KOHCMPYKYUA, KOHCIMPYKMUBHbIE 0COOEHHOCMU, MEXHUYECKUe XapaKmepucmuki, 0COOEHHOCMU PeXCUMO8
IKCHIYamayuy OCHOBHO20 000PYO08AHUA CUCHEM MENIOCHAOXHCEHUs; Nbe3oMempuyeckue U memnepamyprvie epaguxu
pexcuma pabomvl Menioevlx cemell, HOPMANbHbIe U ABAPULIHbIE DeXCUMbl pabomvl MENioeblx cemell, MexHUKo-
9KOHOMUYECKUE NOKA3AMeNU OCHOBHO20 000pYO06aHus mMenioguix cemell. Ha npaxmuueckux 3aHAMUAX MASUCMPAHMb]
8bINOIHAM  8bl00p U pacyem 0a308blX nokazameneti  3QhekmusHoUu IKCHIYamayuu  pacnpedeieHHblx  cucmem
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MeNnI0IHeP2OCHADICEHUsL 20POO08, NPOBEOYI AHANU3 CYWECMBYIOWUX COOMHOUEHUI PACYEMHBIX U PAKMULECKUX PEHCUMO8
9KCHAyamayuu cucmem mennodHepeocHabxcenus PK, nposedym oyenxy gaxkmuueckux nomepv u 3¢hghexmusHocmu
9NEMEHMO8 CUCHeMbl MPAHCROPMA U PACHpedeNeHUs Menid, BblNOIHAM 2UOPAGIUYECKULl pacdem MPAaH3UmMHO20 U
PA36EeMBIEHHO20 MENIONPOB8O008, NOCMPOsiM Nbe3oMempudeckuil epagux. Umozosas oyenxa 6yoem copmuposana 6 xooe
NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop skills in undergraduates in the field of operation of heat supply systems and
activities for the operational management of heat supply systems. The discipline contains: heat supply systems and its
elements; features of the development of the functioning of heat supply systems; operation of heat transport and distribution
systems; diagrams of heating networks and equipment under operational management; temperature graph and hydraulic
operating mode of heating networks; design, design features, technical characteristics, features of operating modes of the
main equipment of heat supply systems; piezometric and temperature graphs of the operating mode of heating networks,
normal and emergency operating modes of heating networks, technical and economic indicators of the main equipment of
heating networks. During practical classes, master's students will select and calculate basic indicators of the effective
operation of distributed heat and power supply systems in cities, analyze the existing relationships between the calculated
and actual operating modes of heat and power supply systems in the Republic of Kazakhstan, assess actual losses and the
efficiency of elements of the transport and heat distribution system, and perform hydraulic calculations of transit and
branched heat pipelines , construct a piezometric graph. The final grade will be determined during the written examination.
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Keury xeninepin
naiiganany /
OxcrmyaTanus
TEIUIOBBIX ceTel /
Operation of heat
networks

[ToHHIH MaKcaTBl — MATUCTPAHTTAPABIH KBLUTY JKENJICPIHIH JKBUTY JKOHE THAPABIUKAIBIK PEKUMACPIH OacKapy IarapUIaphIH,
JKBUTYy JKENUIEepiH jkemesl OacKapy canachlH/la, OHBIH INIIHAE aHBIKTaMallblK MaTepuajiapAbl NaijanaHy JaFJbuIapblH
nameiTy. [IoHHIH Ma3MyHBI: TaifalaHy OOBEKTICIHIH CHIaTTaManapbl, >KbUIYMEH >KaOIbIKTay CEHIMAUIIriH apTThIPY;
JKBUTYMEH >KaOIbIKTay >KYHesepiH/eri 3aKbIMIaHyJapAbl aHbIKTay JKOHE JKOIO 9JicTepi; JKbUTy JKENUIEPiH ChIHAY; JKBITY
KEJUIePIHIH KaJIBINTHI JKOHE aBapUsUIBIK JKYMBIC PEKHUMAEPI; )KbUTY JKEIUIEPIH ChIHAY JKOHE TEXHOJIOTHSUIBIK )Ka0bIKTHI
GamnTay amicTeMeci; SHEPreTHKAJIBIK JKYHee *KaHe JKbITY JKeNUIepiHae Keed TEXHUKAIIBIK KbI3MET KOpCeTyl YHbIMIacThIpy
omicTepi; KbUTY JKEIUICPiHIH KaObIKTapbIH JKOHJCYIC KOJIAHBUIATBIH HETI3T )KOHE KOCAJIKbl Marepuangap. Toxipuderik
cabakTaplla MaruCTPaHTTap KOHCTPYKTOPJBIK KYKaTTaMaHbl JKOHE HOPMATHBTIK KyKaTTapIbl IaiiiajaHa OTBIPHII,
OHEPKACINTIK KACIMOPBIHHBIH JKbUTy IIBIFBIHBIH €CEeNTEeH[l, JKbUIy JKeIUIepiHIH T'MIpaBIMKAIBIK ecebiH Kyprizeni,
MBE30METPHUSIIBIK TPauTiH camaabl, KbUTy KYOBIPIApBIHBIH JKBUTYJIBIK E€CENTEeyIepiH XYPrizedi, COHBIH Heri3iHae ojap
TaHJIAWIbI. KBUIBITY jkabapIKTapbl. KopbITeIH b Oara jka30balia eMTHXaH Ke31H/e aHbIKTaIaIbl.

Lenvio Oucyunnunvl saniemcs opmuposanue y Macucmpanmos HAGbIKO8 YNPAGIeHUs MeniogblM U 2UOpasiuyecKum
pexcuMamu Mmensioevlx cemeti, HaBbIKO8 8 OOAACHIU ONEPAMUBHOLO YNPABGIEHUS. MENI0BLIMU CeMAMU, 8KII0YASA NPUMEHEHUe
CNPABOUHBIX MAMEPUANO8. [JUCYUNTUHA COOEPIHCUM. XAPAKMEPUCIMUKA 00bEeKMA IKCALYAMAYUY; NOBbIUEHUE HAOEIHCHOCL
MENIOCHAONHCEHUSA, MemoObl OOHAPYIHCEHUA U JUKGUOAYUU NOBPEHCOCHUTI 8 CUCMEeMAX MEeNnI0CHADICEeHUs, UCNbIMAHUe
MennosbIX cemeti;, HOPMATbHbIE U ABAPULIHbIE PeXCUMbL Pabomvl Menioguix cemell; MemoOUKa NpoSedeHUus: UCHbIMAaAHUL
Mennosvlx cemell U HANAOKU MEXHONO02UUECKO20 000pY008aHUs, MemOObl OP2AHU3AYUU ONEPATNUBHO20 OOCIYHCUBAHUS 8
9Hepeocucmeme U MENIOBbIX CEMAX; OCHOBHblEe U BCHOMO2AMENbHble MAMEPUatbl, NpUMEHseMble Npu peMoHme
obopyodosanus mennosvlx cemell. Ha npaxmuueckux 3aHAMUAX MAUCHPAHMbL,  UCHOAL3YA  KOHCMPYKMOPCKYIO
OOKYMEHMAayuio U HOPMAmusHvle OOKYMEHMbL, BbINOTHAM pacyem MmenionompedieHus nPOMbIWAEHHO20 NPeOnPUAIUS,
2UOPABIUYECKULl pacyem Menyiogvlx cemeil, NOCMPOAM Nbe30OMEMPUYEeCKUll 2pagux, BbINOTHANM MENio8ol pacyem
MenIonpo8ooos, Ha OCHOBAHUU KOMOPLIX NPOU3eedym 8uloop menioguxayuonnozo obopyodosanusa. HUmozosas oyenxa
b6ydem chopmuposara 8 xo0e NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop master's students' skills in managing the thermal and hydraulic modes of heating
networks, skills in the field of operational management of heating networks, including the use of reference materials. The
discipline contains: characteristics of the object of operation; increasing the reliability of heat supply; methods for detecting
and eliminating damage in heat supply systems; testing of heating networks; normal and emergency operating modes of
heating networks; methodology for testing heating networks and setting up process equipment; methods for organizing
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operational maintenance in the energy system and heating networks; basic and auxiliary materials used in the repair of
heating network equipment. During practical classes, master's students, using design documentation and regulatory
documents, will calculate the heat consumption of an industrial enterprise, hydraulic calculation of heating networks,
construct a piezometric graph, perform thermal calculations of heat pipelines, on the basis of which they will select heating
equipment. The final grade will be determined during the written examination.
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JKbutysHEpreTuKanbiK
KOH/IBIPFBIIApAbI
naianany Ke3iHje
KophiaraH OpTaHbI
KOpPFay TEXHOJIOTUsIaphl
/ TlpupogooXpaHHBIE
TEXHOJIOTUH IIPpU pa60Te
TECIIOOHEPTCTUICCKUX
YCTaHOBOK /
Environmental protection
technologies with
operating heat power
plants

[ToHHIH MaKcaThl — MarucTpaHTTapFa XKBUTy-PHEPreTHKA CAIACHIHBIH 9KOJOTHSIBIK KayilCi3AiriH KaMTaMachl3 eTy OOMbIHIIa
JKYHen Tocinm JaripulapblH MeHrepy. [loHre MblHamap Kipeai: KOpIIaraH OpTaHbl KOPFAay[blH OSHEPreTHKAaNbIK JKOHE
9KOJIOTHSIIBIK TEXHOJIOTHSIAPBL, 3USHIBI 3aTTaplbl KOIJIBIH TEXHOJOTHSIBIK dICTEepi, KOMIPMEH JKYMBIC ICTEHTIH XKbUTYy
UIEKTP CTAHIMSUIAPBIH/AA a30T OKCHUJI HIBIFAPBIHABUIAPBIH a3aiiTyIbIH €H aHa OHE MepCIEeKTHBAIbI TEXHOJIOTHSIIApHI, Ia3
IIBIFAPBIHABUIAPEIH Ta3apTyObIH (H3UKA-XUMHIIBIK KOHE OMOXUMILUIBIK OHIiCTepi, TayapiblK ©HIMAEpAl ally. YCTalFaH
Kypamjac OeJikTep/eH JkacanraH OyiibIMIap, TYTiH Ta3apblH KYKIPT OKCHITEPIHEH Ta3apTy 9iCTepi MEH TEXHOJIOTHSIIaphI,
OHEPKACINTIK KOCIMOPBIHAAPIBIH aFbIHABI CYTapblH TEPMHSUIIBIK OeHTapanTaHIbIPy, TEXHOJIOTHSIIBIK IPOLECTEPIIH CYIbBIK
KAJIBIKTAPBIH MEXaHUKAJbBIK Ta3apTy, KOCIMOPBIHIAApJaH aFbIHABI Cylapibl Ta3apTyAbIH OHOJIOTHSUIBIK QIiCTepi.
Toxipubenik cabakTapia MarucTpaHTTap Ka3aHIBIKTHI —MaiilanaHy Ke3iHIeri KYKIpT T1eH a30T OKCHUATEPIHIH
IIBIFAPBIHABIIAPEIH ©CENTEM I, JTacTaHFaH OHIIPICTIK arbIHAApAbl Ta3alayFa apHaJFaH KYpBUIFBUIAp, KOCIMOpBIHAApAaH
MIBIFATBIH 3USIHIBI HIBIFAPBIHIBLUIAPBI KATATUTUKANBIK Ta3apTy YIIIH JKBUTYIBl KaJlblHA KENTIPYMEH KaTaMTHKAaJIbIK
PEaKTOPIBIH ecenTeyiaepiH >Xyprizeli, TOpAbl (UIBTP-TYMaHIBl JKOIO JKOHE a’pOTEeHKTI ecenteini. KopbeITemHasl Oara
ka30alra eMTHXaH HOTIKecl OOMBIHIIA aHBIKTaJIA/IBI.

Lenvio Oucyuniunvl s6A5eMcsi npuobpemenue MASUCMPAHMAMU HABLIKOG CUCHIEMHO20 N0o0Xo0a Oist obecneyenus
9KOI02UYECKOU Oe30NACHOCU MENNIOIHEPLEMUYECKOl Ompaciu. JUCYuniuna cooepiucum. JHepeemura u npupoOoOXpanHble
MEXHON02UU 3QUUMbBL  OKDYHCAIOUWEll CPedbl, MEXHOL02UHeCKUe Menoobl NOOAGIEHUS. 6PEOHbIX Geujecms, Hoseuuiue U
nepCcneKmueHble MEXHON02UU OISl CHUMICEHUs. 8blOpocos okcudos azoma Ha Yyeomvhvix TOC, ¢usuxo-xumuueckue u
buOXUMUYECKUE MEMOObl OHUCTIKU 2A308bIX 6bIOPOCOS, NOJYUEHUE U3 YIAGIUBAEMbIX KOMIOHEHMO8 MOBAPHbIX NPOOYKMOS,
Memoobl U MEXHOA02UU OYUCIKU ObIMOBbIX 20308 OM OKCUOO8 Cepbl, MepMuyecKoe 00e38pPetcusanie CMOYHbIX 600
APOMBIUAEHHBIX NPEONPUSMULL, MEXAHUYECKAsl OYUCIKA JHCUOKUX OMX0008 MEXHOIOSUYECKUX Npoyeccos, Guoiocuyeckue
Memoobl OHUCMKU CMOYHBIX 600 npeonpusmuu. Ha npaxmuyeckux 3aHAMUsAX MA2UCMpanmvl paccuumarom euvlopocyl
OKCUOO08 cepbl U azoma npu pabome KOMIO8, ANNAPAMbL Ol OYUCHIKU 3A2PAZHEHHbIX NPOU3BOOCHEEHHbIX NOMOKOS,
npoeedym pacuem KAmMAaaumuiecko20 peakmopd ¢ pezeHepayueli meniomsl 015 KAMAIUMUYECKOU OYUCHMKU GDEOHbIX
8610POCO8 NPeONPUAMUL, PACCHUMAIOM CEeMOYHbIU QUILMP-MYMAHOYI08UmMeNb U aspomenk. Mmoeosas oyenka 6ydem
chopmuposana no umo2am nUCbMEHHO20 IK3AMEHA.

The goal of the discipline is for undergraduates to acquire skills in a systematic approach to ensure environmental safety of
the heat and power industry. The discipline contains: energy and environmental technologies for environmental protection,
technological methods for suppressing harmful substances, the latest and promising technologies for reducing nitrogen oxide
emissions at coal-fired thermal power plants, physico-chemical and biochemical methods for purifying gas emissions,
obtaining marketable products from captured components, methods and technologies purification of flue gases from sulfur
oxides, thermal neutralization of wastewater from industrial enterprises, mechanical treatment of liquid waste from
technological processes, biological methods of wastewater treatment from enterprises. During practical classes, master's
students will calculate emissions of sulfur and nitrogen oxides during boiler operation; devices for cleaning contaminated
production streams, will carry out calculations of a catalytic reactor with heat recovery for the catalytic purification of
harmful emissions from enterprises, will calculate a mesh filter-mist eliminator and aeration tank. The final grade will be
determined based on the results of the written exam.
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[ToHHIH MakcaTbl: MarucTpaHTTapFa J>KbULy O3JIEKTp CTAaHUMSUIAPbIH MaiijallaHy Ke3iHJeri KOopLIaraH OpTaHbl KOpFay
MpoIecTepi MEH ammaparTapbl OOMBIHINA JaFapUIapAbl MeHrepy. [[oHre MBIHANap Kipeai: JKbUTY AJIEKTP CTaHIUAIAPE MEH
Ka3aHJIBIKTapAbIH KIIBIK ra3fAapblH Ta3apTy, ra3aapiabl KaTThl OelIeKTepAeH Ta3apTy. , OHEPKICINTIK IIbIFapbIHABIIaP/IbI
yIIBI Ta3 KOCHAJIAPBIHAH Ta3apTy, JKbUTY AJIEKTP CTAHIHIAPHI MEH Ka3aHIBIKTapJaH aFbIHIBI CyJIapAbl Ta3apTyFa apHAIFaH
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KbLTy 3HEpreTHKaIbIK
KOHABIPFBIIAPbIHBIH
KYMBICHI Ke3iH/1e
KOpILIaraH OPTaHbL
KOpFayra apHajraH
pouecTep MeH
KypoeutrsLIap / [poreccsr
1 anmaparbl 3alUThI
OKpYXarollel cpenipl pu
paboTe
TCIUIOOHEPICTUICCKUX
ycraHoBok / Processes
and devices for
environmental protection
during the operation of
thermal power plants

anmnaparrap, aFbIHABI CYJIapJIbl Ta3apTyIbIH MEXaHUKAIBIK SAICTEPi, aFbIHIIBI CYJIApIbl XUMHUSUIBIK Ta3apTy, aFbIHABI CyJIap.Ibl
Ta3apTyIslH (OU3HUKAIBIK KOHE XUMUSIBIK OIicTepi, CYWBIK KAIIBIKTapIbl 3aJaJICBI3NAHABIPYIBIH JECTPYKTHUBTI IiCTepi,
3aJIaJIChI3IaHIBIPY 9ICTEP] KAaTThl KaJJIBIKTap, KATThl TYPMBICTHIK KaJIJBIKTapIbl KaliTa @HJEyre apHaIFaH MalldHalIap MeH
anmnaparrap, eHEepKoCINTIK KaTThl KaJJIbIKTapbl KaiTa eniey. Toxipubenik cabakrapjja MarucCTpaHTTap bUIY DJIEKTP
CTaHIMSIAPHl MEH Ka3aH/ABIKTapAbIH KAIIBIK Ta3fapblH Ta3apTy KYPBUIFBUIAPBIHBIH JKYMBIC THIMIUINIH, JKBULy JJIEKTP
CTaHIMSIAPbl MEH Ka3aHABIKTap/bIH CApKbIHIBI Cy KYPBUIFBUIAPBIHBIH )KYMBIC THIMJAUIIIH ecenTelal, KaTThl OHepKACINTIK
KaJLIBIKTap.Ibl K9JIETe JKapaTy KOHIBIPFBICHIH K00aIaiibl. .

Lenvio oucyuniunvl A618€MCs NPUOGPeMeHUe MALUCHPAHMAMU HABLIKOG GILAOCHUs NPOYECCAMU U ANNAPAMamu 3aujunvl
OKpydHCcalowell cpedvl npu pabome MeniodIHePeeMmuYeckux YCmanoeox Jucyuniuna codepoicum. annapamol O O4UCHKU
omxoosuux 2a308 TOC u KOMEIbHbIX, OHUCMKA 2A306 OM MEEPObIX HACMUY, OYUCHIKA NPOMBIULIEHHBIX 6blOPOCO8 Om
MOKCUUHBIX 2A306bIX npumecet, annapamsoi oasi ouucmku cmokos TOC u komenvHblX, MeXaHuyeckue cnocodvl 0opabomru
CMOYHBIX 600, XUMUYECKASL OYUCKA CIOYHBIX 800, (DUIUKO-XUMUUECKUE MEeMOObl OUUCTKU CHIOYHBIX 800, 0eCMpPYKMUeHble
MemoObl 00e368PeHCUBAHUSL HCUOKUX OMX0008, MemoObl 00e368PeNCUBAHUS MBEPOLIX OMX0008, MAUWIUHbL U Annapamol OJis
nepepabomku  meepovbiX O0MmMX0008, VMUIU3AYUS MEEPObIX NPOMBUULEHHLIX O0mMX0006. Ha npakmuueckux 3aHsmusx
Ma2ucmpanmul paccuumaiom d@gexmusnocms pabomul annapamosg i ouucmku omxodsuux 2azo8 TOC u komenpHbix,
appexmusnocmv pabomer annapamog cmokos TOC u KOmenbHbIX, CHPOEKMUPYIOM YCMAHOBKY OJis YMUIUIAYUU MEepObixX
APOMBIULIEHHBIX OMX0008.

The purpose of the discipline is for undergraduates to acquire skills in proficiency in environmental protection processes and
apparatus during the operation of thermal power plants. The discipline contains: apparatus for purifying waste gases of
thermal power plants and boiler houses, purification of gases from solid particles, purification of industrial emissions from
toxic gas impurities, apparatus for purifying wastewater from thermal power plants and boiler houses , mechanical methods
of wastewater treatment, chemical wastewater treatment, physical and chemical methods of wastewater treatment, destructive
methods for neutralizing liquid waste, methods for neutralizing solid waste, machines and apparatus for processing solid
waste, recycling of industrial solid waste. In practical classes, master's students will calculate the operating efficiency of
devices for cleaning waste gases of thermal power plants and boiler houses, the operating efficiency of wastewater devices of
thermal power plants and boiler houses, and design an installation for the disposal of solid industrial waste.
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IarbId sHEpreTrKa /
Mautast sHepreTHKa/
Small energy

[loHHIH MakcaTbl — MarduCTpPaHTTap/blH I[IaFblH SHEPreTUKAIBIK OOBEKTUIEpIHiH THIMIUIINIH ecenTey >XoHe Oaranay
JNAFbUIapbIH  IaMbITy. I[IoHHIH Ma3MyHBI: INAarblH KeJEeMJAI SHEprusHbl KOJIIaHy cajajapbl, TYTHIHYIIBUIAPABIH
CHIaTTamMalaphl; MIaFbIH 3JIEKTP CTAHLMSUIAPBL: OJIapAbl MalAanaHyablH HeTi3eMeci, KOHCTPYKIHACH], THIMALIIriH Oaraiay;
JKeJI 2JIEKTP CTaHNMSUIApBL: jkobamay, Oakpliay oficTepi, PHEprusi cakTayAbl €CemlTey OAiCTepi; KYH SHEPIHsICHI: OHBI
naijanany OarbITTapbl, KYPBUIBIMABIK €CEeNTey NPUHLMITEpi; IUAFblH aTOM OJJICKTP CTAHUUSIAPBI: KOHCTPYKIHSIAPHL,
HKOHOMUKAJIBIK HETI3ZIeMeci, KOJJIaHy caiajapbl; Ouora3 KOHABIPFBIIAPHI: KOHCTPYKIHSUIAPHI, )KYMBIC iCTEy MPUHIMITEPI,
KOJIIaHy aiiMaKTapbl; reOTepMaJIBIK SHEPTHsA: OHBI MalJalaHy epeKIIeNiKTepi, TeXHUKAIbIK-9KOHOMHUKAIBIK HeTi3eMeci.
Toxipubenik cabakrapja MarucTpaHTTap OSHEPrusl CakKTayIblH ecenTeyJepiH IKyprizeli, IIarblH OSHEPreTHKaIbIK
00BEKTIIePAiH KYPBUIBIMABIK €CENTePiH KYPri3ei, IMAaFblH dYHEPTEeTHKAIBIK 00BEKTUICPAiH KYMBIC THIMALTITIH Oaramaiiabl.
KoprIThIH B! Oara jxa30alia eMTHXaH HATHKeci OOWBIHIIA aHBIKTAJIA/IBL.

Lenvio oucyunnunvl Asisemcs gopmuposanue y MasucmpaHmos Hagblkoe paciema u oyenku d@@dekmusnocmu o0bekmos
manoii snepeemuxu. [ucyuniuna codepicum: 001ACMU RPUMEHEHUA MATOU IHEP2eMUKU, XapaKmepucmuxky nompeoumenei,
MUHU=IIEKMPOCMAHYUU: 0DOCHOBAHUE UX NPUMEHEHUsl, YCMPOUCME0, OyeHKa dpexmusnocmu, 6emposnepeemuyeckue
VCMAHOBKU: YCMPOUCMB0, CROCOObL PeyaupoS8anus, MemoouKa pacuema aKKyMyIupo8anHus dHepeuL; COTHEeYHAS IHEPIUsL:
HANpasneHus ee UCHONb306AHUA, NPUHYUNbL pacdema KoHcmpykyuu;, Munu-ADC: KOHCmMpyKyuu, 3SKOHOMUUECKOe
obocnosanue, obnacmu npumenenus,; OU02a308vle YCMAHOSKU. KOHCIMPYKYUU, NPUHYUNLL pabombl, 001acmu NpUMeHeHusl,
2e0MEPMANbHAS IHEPLeMUKA: OCOOEHHOCIU ee UCNONb30BAHUSA, MEXHUKO-IKOHOMUYecKoe obocrosanue. Ha npaxmuueckux
3AHAMUAX MASUCPAHMbL NPOSEOYIM paciem aKKyMYIUPOBAHUs SHEP2UL, NPOSEOYm paciem KOHCMPYKyull 00beKmos Manoll
9HepeemuKl, oyeHam 3¢pgexmusHocmv pabomsi 06veKmos Manol suepeemuxu. Mimozosas oyenxa byoem cgpopmuposara no

OH/PO/LO
10,13




umoecam NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop master's students' skills in calculating and assessing the efficiency of small-scale
energy facilities. The discipline contains: areas of application of small-scale energy, characteristics of consumers; mini-
power plants: rationale for their use, design, efficiency assessment; wind power plants: design, control methods, methods for
calculating energy storage; solar energy: directions of its use, principles of structural calculations; mini-nuclear power plants:
designs, economic justification, areas of application; biogas plants: designs, principles of operation, areas of application;
geothermal energy: features of its use, feasibility study. During practical classes, master's students will carry out calculations
of energy storage, carry out structural calculations of small-scale energy facilities, and evaluate the operating efficiency of
small-scale energy facilities. The final grade will be determined based on the results of the written exam.

Keuty anextp
CTaHIMSIapbIHIA
OTBIHBI JAWbIHAAY KOHE
naijananyabig
MePCIIeKTHBAJIBI dIicTepi
/ TlepcriekTHBHBIE

[ToHHIH MaKcaThl — MAarkMCTPAHTTAPABIH JKBLIY 3JCKTP CTaHIMUIAPBIHIA OTHIHABI MalbIHAAY MCEH MaiilalaHyIbIH O3BIK
dmicTepiH KOJMaHy NaFIbUIapbIH KanemracTeipy. [TonHIH Ma3myHbL: JKOC-te oTeiH maiteiaaay, JKOC-Te oTHIHABI HalBIHIAY
JKOHE MaliTaTaHyIBIH 03BIK JIICTEPi, MYHA MEH ra3 KOHJACHCATHIH OHJICY TEXHOJIOTHICH], OPTaHUKAJIBIK OTHIH/IBI TCPMHUSITBIK
OHJIeY SfiCTepl, ayaHbIH JIACTAHYbI, 3USH/BI 3aTTapIblH XUMHUSUIIBIK TYpJieHyi. arMocdepana, ayaHbH JIAaCTAaHYbIH OJIIey
omictepi, aya OacceiiHiHIH nacTaHyblH asaiity omicrepi. ToxipmOenik cabakrapna maructpantTap JKO30-ma OTBIHABI
JMAdbIHIAy MEH MaiJalaHyIblH O3bIK OMICTEPiH KOJJAAaHYABIH THIMIUIICIH ecerTer, Ka30aldbl OTBHIHIBI JKaFyIObIH O3BIK
omicTepiHiH KeMIpTeTi i3iH a3aHTaThIH XKaOIBIKTH TaHHalAbl. KOpHITBIHIBI Oara >kaz0amia eMTHXaH HOTIDKECi OOWBIHIIA
aHBIKTAJIa k1.

UeﬂbIO OMCLIMI’UZMHbl Aejisiemci d)opmupoeaﬂue Yy macucmpanmo8 HABbIKO8 NPUMEHEHUS NepPCneKnueHblx Memooos
NO020MOBKU U UCNOLb308AHUS MONAUBA HA MENTIOBbIX dJeKmpudecKux CmaHyusx. ﬂucuunﬂuna codepofcum: Nn0020Mo6Ka
monjiuea Ha T3C, nepcnekmueHnvle Memoobl NOO2OMOBKU U UCHOLb308AHUSL MONIUBA HA T3C, MmexHoJlocus nepepa6omku
Hed)mu U 2azo0602c0 KOH()eHcama, Memoobl mepmu%cxoﬁ nepepa6om1<u opeaHuvyecKkux 81008 monjiuea, 3acpA3Herue 6030yxa,

23 METObI TTOArOTOBKH 1 Xumuyeckue npeobpaz’osanus 6pPeOHbIX Geujecms 6 ammocpepe, MEXHUKA UMEPEeHUll 3aeps3HeHUs 6030yXd, CHOCOObl OH/PO/LO 8,9
CHUMICEHUS BbIOPOCO8 3acpA3HeHUll 8030YUWH020 baccelina. Ha npakxmuueckux 3aHAmusx Mazucmpanmol npogedym pacuem
HCIIOJIb30BaHUs TOIIJIMBA
wa TOC / Promising apexmusnocmu npumeHeHus nepcneKmugHble Memoobl N0020MO6KU U Ucnorwvzosanus monausa na TIC, nodbepym
methOdS fOf re arin 060py006aHue Ol CHUDICEHUs. yzzzepoduoeo cneoa npu nepcneKkmueHblx Memooax CHcU2aHusl opeaHuvyeckKkoco monjauea.
. p p g HUmocosasn OYEHKA 6y()em c@opjwuposaﬂa no umozcam NUCbMEHHO20 IK3AMEHA.
and using fuel at thermal — L - . - -
The purpose of the discipline is to develop master's students' skills in applying advanced methods for the preparation and use
power plants AL ; >
of fuel at thermal power plants. The discipline includes: preparation of fuel at thermal power plants, advanced methods for
the preparation and use of fuel at thermal power plants, technology for refining oil and gas condensate, methods for thermal
processing of organic fuels, air pollution, chemical transformations of harmful substances in the atmosphere, techniques for
measuring air pollution, methods for reducing pollution emissions air pool. In practical classes, master's students will
calculate the effectiveness of using advanced methods for preparing and using fuel at thermal power plants, and select
equipment to reduce the carbon footprint of advanced methods of burning fossil fuels. The final grade will be determined
based on the results of the written exam.
I/ICCHCZIOBaTeﬂbCKaﬂ IpaKTHKa
FroutervMu  3epTTeynep MEH ToKipHOeNmiK-KOHCTPYKTOPIBIK >KYMBICTApABIH JKOCHapiapsl MEH OarmapiiaMaliapblH Kacay.
AFBIMIaFBl 3epPTTEYJICPAIH KYpaIJapblH kKacay, OJapiAblH HoTwkenepiH tanpay. lllomymap, OGasHmamanap »oHE FRLUIBIMHU
JKapUsUTaHBIMIAp YIIIH MONMeTTep.li AaiplHAay. 3epTTey TaKpIphIObl OOMBIHINA aKmapaTThl KHHAY, OHACY JKOHE Taljay,
3epTTey Toxipube 3epTTey MAceNeNepiH MIemyAiH SAicTepi MeH KypajiapblH TaHjay. FeuibIMu 3epTTeynepil YHbIMAACTHIPY JKOHE JKYPrisy.
24 /HccnenoBarenbekas Ecenti KypacTeIpy jkoHE KOpFay OH/PO/LO
npaktrka/ Research Paspabomka pabouux nianoe u npocpamm npoeedeHus HAYYHLIX UCCIe0o8aHull u paspabomok. Paspabomxa 1,79,11

scientific training

UHCIPYMEHMAapUsl NPOBOOUMBIX UCCIe008AHUL, AHANU3 UX pe3ynbmamos. [1o02omoska 0aHHbIX 0 cocmasienus 0030pos,
omuemog u Hayuuvix nyoauxayui. Coop, obpabomka u anaius uHGopmayuu no meme ucciedosanus, 6bloop Memooos u
cpedcms peutenus 3adau uccredosanus. Opeanusayus u npogedenue HayuyHvlx ucciedosanuti. Cocmasnenue u 3auuma
omuema



https://www.multitran.ru/c/m.exe?t=7087579_1_2&s1=%C8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%EF%F0%E0%EA%F2%E8%EA%E0
https://www.multitran.ru/c/m.exe?t=7087579_1_2&s1=%C8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%EF%F0%E0%EA%F2%E8%EA%E0

Development of work plans and programs for scientific research and development. Development of research tools, analysis
of their results. Preparing data for reviews, reports and scientific publications. Collection, processing and analysis of
information on the research topic, the choice of methods and means for solving research problems. Organization and conduct
of scientific research. Compilation and defense of the report

Hay‘lHO-HCCJ’IeHOBaTeJ’IBCKaﬂ paﬁoTa

FruipiMu-3eprrey
xyMmbIchl /HayuHo-

FruibiMu-3epTTey )KYMBICTapBIH JKOCMAapiay, OHbIH IIIIH/E KBTIy HEPreTHKA )KIHE KbUTY TEXHOJIOTHUSICHI, JKbLITY IpolecTepi
MEH JXYHeJepiH jkobanay, naiaagany skoHe KalTa Kypy, COHBIMEH KaTap 3KOJIOTHSIIBIK KAayilCi3/IiK CaJachlHAAFbl FHUIBIMU-
3epTTey JKYMBICTAPBIHBIH TaKbIPBIITAPBIMEH TaHBICY. 3€pPTTEy TAKbIPBIOBIH TaHJAAy, TaHIAIFaH TaKbIPBIT OOWBIHIIA 3cCce
Kasy. 3epTTey KYMBICHIH KYPri3y. 3epTTey >KYMbICH OOWBIHIIA ecell Oepy. ASIKTalFaH )KYMbICTB KOFAMBIK KOPFay

Hﬂaﬁupoganue H(l)/‘lHO-uCCJZQ()O@LIm@JZbCKOﬁ pa60mbl, BKNIro4arnuee O3HaAKomieHue c¢ memMamuKol Uccie008amenbCKux
pa6om 8 obracmu menjiodnepeemuku U meniomexHojiocuu, npoeKmupoeaHusd, IKcniyamayuu U pPeKoOHCmpYyKyuu

. OH/PO/LO
25 | mcciemoBaTenbCKast MENIOMEXHOIOSUYECKUX NPOYECcco8 U CUCHeM, d MAKdxice IKOI02UHecKol 6e3onacHocmu. Bwibop memvl uccrnedosanus, 24 17911
pabora / Research Hanucanue pegpepama no uzbpannou meme. Ilposedenue Hayuno-ucciedosamenvckou pabomol. Cocmagnenue omuyema o e
scientific work HayuHo-uccredosamensckoi pabome. Ilybauunas 3auuma 8einoaHeHHOU pabomol
Planning of research work, including familiarization with the topics of research work in the field of thermal power
engineering and thermal technology, design, operation and reconstruction of thermal processes and systems, as well as
environmental safety. Choosing a research topic, writing an essay on a chosen topic. Conducting research work. Drawing up
a report on research work. Public defense of completed work
HToropas arrecranus
MarucTpaiH KOPHITEIHIB MEMIIEKETTIK aTTeCTaTTaybl OiTipy OUTIKTLTIK KYMBICHIH (MaruCTPIiK AUCCEPTAIMSHBI) KOPFayIbl
M . KapacTelpansl. JluccepTalsuiblK 3epTTey: 3epTTey TAaKbIPHIObI OOMBIHIIA SAE0U IIOJY; MKBUTY-TEXHOJOTHSUIBIK HpOLECTEp
ArucIpiIIK . MEH aOABIKTapabl 3epTTey, jkobayiay, JKaHFBIPTY ONICTEpiH cumarray. OKCHEPHUMEHT HOTHIKEINEPIHIH CHIIATTaMachl.
JWCCEPTALHUAHBL TIPKCY [Ipe3enTanus naiibiHAAY )KOHE AUCCEPTALIUsI KOPFay.
Jone Kopray Hmozosas eocyoapcmeennas ammecmayus Mazucmpa npedycmampugaem 3auumy 6binycKHol K8anupuKkayuoHHol pabomul
/OdopmicHue 1 3auTa . M
26 | marucrepexoii (mazucmepckoll  ouccepmayuu). [uccepmayuonHoe ucciedosanue. AUMePAmMypHulll 0030p HA MeMy UCCIe008AHU, 12 OH/PO/LO
JwiccepTaLn/ onucanue Memooos UCcied08anus, NPOEKMUPOBAHUs, MOOEPHUZAYUU MENTOMEXHOIOSUYECKUX NPOYecco8 U 060pyO0BaAHUS. 1,7,9,11

Formalization and
defense of a master's
thesis

Onucanue IKCnepumMerHmajlbHovlx pe3)ylbmamaoe. Iloozomoska npesernmayuu u saujuma Ouccepmauuu.

The final state certification of the master provides for the defense of the final qualifying work (master's thesis). Dissertation
research: literary review on the research topic; description of methods of research, design, modernization of heat-
technological processes and equipment. Description of experimental results. Preparing a presentation and defending a
dissertation.



https://www.multitran.ru/c/m.exe?t=3885843_1_2&s1=%ED%E0%F3%F7%ED%EE-%E8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%F0%E0%E1%EE%F2%E0
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