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«KblnysHepreTuka» KadeapachiHbil, 0TbIPbICbIHAA KapacTapbingbl Xattama/lMpoTtokon/Protocol Ne S' Od~ 207>

Kathegpa®urepyuna/3asegytowunii kagegpoii/Head of department
PaccMoTpeHa Ha 3acefjaHnmn Kadegpbl « TenosHepreTuka» mCey A. E. KapmaHos / A. Karmanov

(KoSbi/riJWiHCb/sigilature)

Considered at the meeting of the department «Heat power
engineering»
®aKyNbTeTTL, OKY-34KTEMEMK KeLeaMeH KenKugl/ XatTama/MpoTtokon/Protocol Ne - T «JIE» OS 2037 \
CornacoBaHo y4ebHO-MeTOLNYECKMM COBETOM (hakynbTeTa/ ®akynbrett, O3K Teparacol/Tpeacefatens YMC dakynbteta/ Chairman of

Agreed by the educational and methodological council of the faculty the Faculty's EMC

A. Wumnd / A. Shimpf
(KonbiftigafiHCb/signature)

YHUBEPCUTETTLY OKY-3AKTEMEK KELEeHMEH KenKiLw/ Xattama/llpoTokon/Protocol Ne JO 0OS 20s&{
CornacoBaHO y4ebHO-MeTOANYECKNUM COBETOM YHMUBepcuTeTa/ YHusepcuterTw, O3K Teparacol/Mpegcesatens YMC yHusepcurterta/
Agreed by the educational and methodological council of the university Chairman of the University EMC

(konbi/nognucs/sirfnature)



A.Teri/ N.®@amununa/N. Surname
O.Tanunos./ O.Tanunos / O.Talipov

A.KapmaHos / A.KapmaHos /
A.Karmanov

A.KnHxunoekosa / A.KnHxunoekosa /
A.Kinzhibekova

o .lpuropbes / O.Mpuropbes /
O.Grigoryev

O.Monn / A.MNonn / A4.Popp

A.Ten/N.®amunua/N.Surname
M. bbikoB / I. BbikoB / P. Bykov

A. KaceHoB / A.Kace”™oB/ A.
Kasenov
C. XaceHoBa / C. XaceHoBa / S.
Khasenova
E.Mpuxoabko / E.Npuxoabko /
E.Prihodko
E. Kyuep / E. Kyuep / E. Kucher

W. CaHatynbl/ N.CaHaT bl /
I. Sanatuli

AKageMusanbik KomuteT/AKageMunyecknii Kommtet/Academic committee
Nayasbimbl/AomkHocTe/Job title
PhD, dakynbTeT gekaHbl/ PhD, gekaH akynsTeta/ PhD, Faculty Dean

PhD, kateapa MeHrepyunci / PhD, 3aBeaytouwuin kageapoi / PhD, Head of Department

Konbl/Moanuce/Signature

T.I.K.. nIpogeccop /K.T.H., npoteccop/e.t.s., professor

«MaBnogapaHepro» AK, MT3L-3 xumua uexbiHbly 6acTeirbl / AO «IMaBnofapaHepro»,
Hay. XxuM. uexa MNT3L-3 / «Pavlodarenergo» JSC, head of the chemical shop of PHEC-3

MT3-12H 1. MaructpaHTbl / marnctpaHt rp. MT3-12H /undergraduate gr. MTE-12n

OKCcnepTHbIA KOMUTET
NayasbiMbl / JomkHOCTL / Job title

«Extension» y3alka3 6w M 6epy opTanbirbiHbIH AUPEKTOPbLI/ ANpeKTop LeHTpa
HenpepbiBHOro o6pasosaHusa Extension/ Director of the "Extension” Centre for
Continuing Education

AKKAEMUANBIK KbI3MeT Aenap raMeHT1H1H anpekTopsl /Aupektop AAL/ Director of the I/JW

Konbl/Tognyce/Signaturc

Department of Academic Activities
AKagemusanblK Kongay 6ackapmMacbiHbll, 6acTbirbl/ HavanbHUK ynpas/ieHns
akagemuyeckol nopnepxku/ Head of the Academic Support Department
T.r.K.. npodeccop /K.T.H., npogeceop/c.t.s., professor

«ACW» XLUC atkapyLubl anpekTopsl / cnonHuTensHbln gnpektop TOO «ACU» /
Executive Director of «ASI» LLP
MT3-12/2H T. MarucTpaHTbl / MarucTpaHT rp. MT3-12/2H /
undergraduate gr. MTE-12/2n



binim Oepy Oarmapiaamacbl  KeJieci
Ky:KaTTap Herizinge
J3ipienren/Ofpa3oBaresibHasi TporpaMma
pa3paboTaHa HAa OCHOBAHMH CJIEIYIOIIMX
nokymentoB /The educational program is
developed on the basis of the following
documents

1. KP Foutbim sxoHe sxorapbl OutiM MuHucTpairidig 2022 xbutrsl 20 minaeneri Ne2 OyipeiFpiMeH OeKiTireH
YKOFaphI KOHE KOFaphl OKY OPHBIHAH KEHIHT1 OUTIM Oepy/iH MEMEJIEKETTIK KaMblFa MIHIASTTI CTaHAAPTTHI
(xkana pemakmusga 04.03.25 Ne90) /T'ocymapcTBeHHBIM OO0IIE00sS3aTeNbHBIA CTAaHAAPT BBICHIETO U
MOCJIEBY30BCKOTO 0Opa3zoBaHmsi, yrBepkaeHHbIH npukazoMm MHuBO PK ot 20 umrons 2022 roma Ne2 (B
penakmuu ot 04.03.25 Ne90)/ The state mandatory standard of higher and Postgraduate education, approved
by the Order of the Minister of Science and Higher Education of the Republic of Kazakhstan dated July 20,
2022 No. 2 (as amended on 03/04.25 No. 90)

2. Kazakcran PecnyOnumkacel >korapbl OUTIM OepyliH YJITTHIK OUTIKTUIIK meHOepi/HanmuonanpHas pamka
KBamuuKanuid BeIcero obpasoBanus PecnmyOmmkum Kazaxcran/National Qualifications Framework for
Higher Education of the Republic of Kazakhstan




Kacion cranpaprrapasl tangay / Ananus Ilpogeccnonanbnbix crangapros / Analysis of professional standards

binim Gepy OargapiaMachIHBIH KOIBI )KOHE aTaybl/
Kon 1 HanmeHoBaHHE 00pa30BaTeIbLHOM MTPOTrpaMmbl/
Code and name of the educational program

7MO07156 7KbL1y SHepreTuKachl
7MO07156 TemiosHepreTuka
7MO07156 Heat power engineering

Binim 6epy 0armap/jiaMmachIHbIH 0aFrbIThI 00MBIHINA KICiON cTangapTTapabIH TiziMi / CniMcok mpodeccHoHATbHBIX CTAHAAPTOB MO
HampaBJeHHI0 06pa3oBaTtebHOil mporpammbl / List of professional standards in the area of the educational program
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

¥YBK/ChI
neHreiaepi /
YpoBHu
HPK/OPK/
NFQ/BFQ levels

Maiinanany
KaskeTTiJiri /
Heo0xoaumocThb
Hcnoab3oBanus/
Need for use

Keutymen :ka0abIKTay :Kyiienepin mnaiimanany («Atameken» Kaszakcran PecmyOnmkacel ¥YNTTHIK Kocimkepriep manarackl backapma
TeparaceiabiH 2019 xbpuFbl 26 xenTokcanmarbl Ne 262 OyitpoirsiHa No 22 kockiMina) / DKCIUIyaTalusi CHUCTEM TeEMJIOCHAGKEHUs
(ITpunoxxenue Ne22 x npuxa3y IIpencenarens IIpasnenus HannonansHoit nanats! npegnpunuMareneii Pecryonukn Kazaxcran «AtamexeH» oT
26 nexabpst 2019 roma 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/IalYes

HMuHoBanMsJIBIK K00aHbI KoMMepuHMsLIaHabIpy («ATamexen» Kazakcran PecnyOmukacet Yarteik Kocinmkeprnep mnanmaracel backapma
TeparachlHblH OpbIHOacapeiHblH 2019.12.24 No 259 Oyiipeireina No 3 koceimina)) Kommepumaau3anusi MHHOBAIIMOHHOTO TPOEKTa
(IMpunoxenne Ne 3 k mpukasy 3amectutens [Ipeacenmarens Ilpasienus HammonansHoW manmatsl mpeanpuHuMarencit Pecmy6muku Kasaxcran
«Atamexen» 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/Het/No

HNuHoBanMsUIBIK HAeSIapabl d3ipiey kdHe TpaHchopmanusiiay («AtamexeH» Kasakcran Pecrybnmkacer ¥nTTeik Kocimkepnep mamatace
Backapma teparackiHBIH opbHOacapbsiHBIH 2019.12.24 Ne 259 Gyiipeirsiaa Ne 9 koceimira)/ Pa3padoTka u TpaHchopManuss HHHOBAHOHHBIX
upeii (IIpmnoxenne Ne 9 x mpmkasy 3amectutens IIpencematens I[IpaBmenuss HammoHanmsHOH mamaTel mpeanpuHAMareiei PecrmyOnmku
Kasaxcran «Aramexen» 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

NHHOBaNMSIBIK OHIM/KBI3MeT KepceTyre TEXHHKAIBIK TancbipMa d3ipaey («Atamexen» Kasakcran PecmyOmukacsl ¥urteik Kocimkepiep
nanaracsl backapma TeparachiHblH opbiHOacapbiHbIH 2019.12.24 Ne 259 Gyiipsireina Ne 10 kocbimia)/ Pa3pa6oTka TeXHUYECKOTro 3aJaHusI HA
co3/1aHMe HHHOBAUMOHHO npoxykuuu/ycayr (Ipunoxxenue Ne 10 k mpuka3y 3amectutens [Ipencenarens [Ipasnenus HanmonansHON manaThbl
npennpuHuMarenei Pecriyonukn Kazaxcran «Atamexen» 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)

Kox/Het/No

Ka3zakcTaHHBIH kaHa MAMAHIBIKTAPbI MEH KY3bIPeTTepiHiH aT/IacbIHAarsl MaMaHABIKTap / IIpodeccun B Atiiace HOBBIX npodeccuii n
xommnereHumii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan

Perenepanust xoHe KaliTa eney umxenepi / Mukenep no pereHepanuu u yruimsaiun / Regeneration and recycling engineer

Wo/JlalYes

DOHepreTHKajbIK MeHepKep / DHepromeneukep / Energy manager

Wo/[alYes

DHepreTUKasblK HbICAaHIApbl MyJIbTHOU3UKAIBIK Mozenbaeyre Heriznenren AXOK azipneymi umxenep / Uuxenep no paspaborke CAIIP na
0ase MynpTHOH3HYECKOTO MonenupoBanus oObekToB 3Hepretuku / CAD development engineer based on multiphysics modeling of energy
facilities

Kox/Het/No

DJIEeKTp JKOHE JKbIIIy SHEPIHSACHIH CaKTay KYpPBUIFBUIAPBIH 93ipieyli skoHe kobanaynisl / Pa3paboTunk-npoeKTHPOBIIMK HAKOIHUTEIEH 3I1eKTpo-1
teriodHepruu / Developer and designer of electrical and thermal energy storage devices

Kox/Het/No

ITaBjogap 00JIBbICBIHBIH KAHA KICINTEP MeH Ky3bIpeTTep aTJachblHAaFbl MaMaHABIKTap / IIpodeccun B ATJiace HOBBIX NpodeccHii u



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

xomnerennuii Iasaogapckoii o6aacru / Professions in the Atlas of new professions and competencies of the Pavlodar region

Cenimainik menepkepi / Menempkep o nagesxxnoctr / Reliability Manager

Wo/[lalYes




Bisim 6epy 6armapaamaceinbid nacnoptel / Ilacopt o6pasoBaTenHoii mporpammel / Passport of the educational program

Tipkey nemipi / Perucrpannonssiii Homep / Registration number

7M07100314

binim Oepy canachIHBIH KOJIBI )KOHE aTaybl/
Kon u HanmeHnoBanue obmacTa oOpazoBaHust/
Code and name of field of education

TMO7 UnxeHepiik, oHIeY )KIHE KYPBUIbIC callajaapbl
7MO07 UnxenepHsie, 00pabaThIBAIOIINE U CTPOUTEIbHBIC OTPACITH
7MO07 Engineering, manufacturing and civil engineering

JlaiibiHgay OarbITBIHBIH KOJIBI KOHE aTaybl/
KOI[ N HAMMCHOBAHUEC HAIIPpaBJICHUA HOI[FOTOBKI/I/
Code and name of direction of personnel training

7MO071 VnxeHepus )xoHE WHKEHEPITIK i¢
TMO071 UnxeHepust U HHKEHEPHOE JIEJI0
7MOQ71 Engineering and Engineering trades

binim Gepy Oarmapiiamanapbl TOOBIHBIH KOJIbI )KOHE aTaybl/
KOI[ U HAMMCHOBAHUC I'PYIIIIbI O6pa30BaTeJ'IBHBIX nporpaMM/
Code and name of group of educational programs

MO098 XKbuty 3HEpTreTHKACHI
MO098 TemnosHepreTrka
MO098 Heat power engineering

Binim 6epy OaraapiaMachIHbIH KOJIbI )KOHE aTaybl/
Kox n HanmeHnoBanue o6pa3oBaTenbHOI POrpaMmbl/
Code and name of the educational program

7MO07156 XXbu1y SHEpreTHKachl
7MO07156 TemmosnepreTuka
7M07156 Heat power engineering

binim 6epy 6arnapiamaceinbiH MakcaThl/ [lenb 0OpazoBaTenbHOM
nporpammbl/ Educational program purpose

Kbuty sHepreTukamnblK >Kyienepni, MpouecTepil >KOHE >KbUIYTEXHOJIOTHSIIBIK
KYPBUIFBUIAP/IbI ~ WHXUHUPHHTKE  JKOHE  PEHMH)KMHUPUHTKE  OailylaHBICTHI
MIHIETTepAl JKy3ere acblpy YIIIH OuTiMi, JaFAbIChl JKOHE JaFAbIChl Oap
MaMaHJapabl gaibeiaaay / [loaroToBka crnenuanaucToB, 00JaqaloONuX 3HAHUSIMHU,
YMCHUAMHU U HABBIKAMU IS pCAIU3allUU 3a1aY, CBA3dHHBIX C WHXXWHHUPUHIOM U
PECUHKUHUPHUHTOM TCIUIOOHCPIE€TUICCKUX CHUCTEM, HNPOHCCCOB M amImapaTroB
tertorexHostoruu / Training of specialists with knowledge, skills and abilities to
implement tasks related to engineering and reengineering of thermal power
systems, processes and thermal technology devices

binim Gepy Garnapiamacekinbiy TYpi/ Bun o0pazoBatenbHOl mporpammet/
Educational program type

JKana / HoBas /New

¥YBIII 6oitpiamia genreii/Yposens mo HPK/Level on NQF 7
CBIII 6otisamia nenreit/Yposens mo OPK/Level on SQF 7
binim OGepy OarmapiamMachIHBIH aliphIKIIA epeKmenikTepi / Kok /Her / No

OTnuuuTenbHble 0cOOEHHOCTH 00pa30BaTeNbHOM MPOrpaMMbl/
Educational program distinctive features

OxpiTy Tini / S13b1k 00yuenus / Language of education

Ka3ak, opsic / kazaxckuii, pycckuii/ kazakh, russian

Kpenutrepain kenemi/O6bem kpeauror/\VVolume of the credits

60

bepinerin nopexe/Tlpucyxaaemas crernens/ Degree to be conferred

TexHMKa )KOHE TEXHOJIOTUS MarucTpi/Maructp TexHuku u TexHonorun/ Master
of Engineering and Technology




OxpiTy Mep3imi/Cpok o0y4enus/Period of study

1 xxbu1/1 ron/1 year

JlalibIHIBIK OaFbIThIHA JIMIICH3USCHIHBIH J)KOHE OFaH KOCBIMILIAHBIH HOMIPI
/ Homep nuIieH3uH Ha HAIIPaBIICHUE TIOTOTOBKU M IPUIIOKCHHS K HE# /
The license and its annex number on the direction of training

Ne KZ43LAA00018924 ot 28.09.2020 r., Ne024

AKKpeIUTTEeYy areHTTIriHIH aTaybl )KoHE aKKPEAUTTEYAIH KOJIJaHbLTY
Mep3imi / HaumeHoBaHME aKKpEAUTAIIMOHHOTO areHCTBA U CPOK
neiicteus akkpenutanuu / The name of the accreditation agency and the
period of accreditation validity




Tynektin oiikriik cunarramacel /KBaaudukanuonnas xapakrepucruka soinyckuuka/ Qualification characteristics of a graduate

Bepinerin nopexe/
[Ipucyxmaemas crerneHn/
Degree awarded

«7MO07156 — XKbury snepretuka» bbb 0oiibIHIIa TEXHUKA FRUTBIMIAPBIHBIH MarucTpi
Maructp texundeckux Hayk o OIT «7M07156 - TemnosnepreTuka»
Master of technical sciences in EP «7M07156 — Heat power engineering»

Kacibu kp13mer canamapbl/
Cdepsr mpodeccnonanbHOM
EeATEIILHOCTH/

Areas of professional activity

Kbunynel eHIIpY JKOHE mMaiijaliaHy, OHBIH aFbIHBIH 0acKapy J>KOHE JHEPrHSHBIH OpTYPJi TYPJIEpPIH JKbUIyFa
allHaJIBIPy YILUiH KacallFaH aJaM KbI3METiHIH KYpaJlJapbIHbIH, 9/1iCTEpl MEH SAICTEPiHIH YKUBIHTBIFBIH KaMTHTHIH
KBLTY KOHEC JJICKTP OHCPIrUsAChIH eHz[ipyre KaTbICThI FBIJIBIM MCH TCXHHKaA CaJlaChbl / Oo0nactn HayKHN U TCXHHKH,
CBsA3aHHasA C TCINIOOHCPICTUUCCKHUM IPOU3BOJACTBOM, KOTOpas BKIHOYACT COBOKYIIHOCTH CPCACTB, CIIoco0oB u
METOA0B JeJI0BEUECKOH ACATCIIBHOCTH, CO3OAaHHBIX I T'CHEpaluHh W INPUMCHCHHSA TCILUIOTHI, YIpPaBJICHUA €€
NOTOKaMU M TpeoOpa3oBaHus pa3inndHbix BuaoB sueprun B Teruioty/ A field of science and technology related to
heat and power production that includes a set of means, methods and techniques of human activity created to
generate and use heat, control its flows and convert various types of energy into heat

Kocibu kp13meT o0beKTiepi/
OO6bekThl TpohecCHOHATBLHOM
EATENLHOCTH/

Obijects of professional activity

Keumynsl enzipy, O6erry sxoHe maiianany OOWBIHIIA KOCIMOPHIHAAP MEH TEXHOJOTHSUIBIK KOHJIBIPFBIIAP; jK00anay
JKIHC >Ko6anay ¥I>'ILIMI[apLI / HpCI[HpI/ISITI/ISI " TEXHOJIOTUYCCKUC YCTAHOBKH IIO0 IMPOU3BOACTBY, PACIPECACICHUIO U
UCIIOJIb30BAHUIO TEILIOTHI; IPOCKTHO-KOHCTpYKTOpcKue opranmu3zanuu / Enterprises and technological installations
for the production, distribution and use of heat; design and engineering organizations

Kocibu kp13met MonIepi/
[TpeameTsl mpodeccnoHanbHOM
EeATEILHOCTH/

Subjects of professional activity

DOHEPreTUKaHbIH, KBULy 5JIEKTP CTAaHLIUSUIAPBIHBIH TEXHOJOTHSUIBIK IPOLECTEPl; OHEPKACINTIK KOHE IKBULY
Ka3aHIbIKTAPBHI, OHepKQCiHTiK KQCiHOpBIH,Z[ap MCH ¥I>iblMI[apI[BI OPTAJIBIKTAaHABIPBLIFaH KOHC AaBTOHOM/bI KbIJIYMCH
KaOJIbIKTay KYHEeJepl; SHEepPrus eHAIpYy JKOHE TapaTy KyHenepi; KbUIyMeH KaOIbIKTay jKQHE KbLIY XKEJIepl; cy
JKOHE OTBIH JalbIHAy KyWenepi, eHIM camachlH Oakbulay jKyileci, KoCIMOpbIHIAFhl cana MEHEIKMEHTI XKyieci,
KOCITMOPBIHIAFbl €HOEKTI KOpFay »OHE OHEpKACINTIK Kayirmci3mik skydeci / TeXHONIOTMYeCKHe MpOoLecChl
3HepreTI/I‘leCKOI7I MMPOMBIINIJICHHOCTH, TCIIJIOBBIC BHCKTPOCTaHLII/II/I; ITPOMBIIIJICHHBIC u OTOIIUTCIIbHBIC
KOTEJIBbHBIC,CUCTEMbI OCHTPAJIM30BAHHOI'O W ABTOHOMHOI'O TEIUIOCHAOKEHUS IMPOMBIIIJICHHBIX HpGI[HpI/IflTI/Iﬁ u
OpFaHHBaHHﬁ;CHCTeMLI MMPOU3BOJACTBA U PaACIIPECACICHUA 3HepFOHOCHTeHeﬁ;TCHJIOCI)I/IKaLII/I}I U TEIJIOBBIE CCTH,
CUCTCMbI TIOATOTOBKM BOABI W TOILUIMBA, CHUCTEMBI KOHTPOJIA KadeCTBa IMPOAYKIHUH, CHUCTEMa MCHCIKMCHTA
KaueCTBa Ha TMNpeAlpUATHH, CHCTCMaA obecrnieueHus OXpaHbl Tpylda H" HpOMBII.I.IJ'ICHHOfI 0€e30IacHOCTH Ha
npeanpustan / Technological processes of the energy industry, thermal power plants; industrial and heating boiler
houses; centralized and autonomous heat supply systems for industrial enterprises and organizations; energy
production and distribution systems; district heating and heating networks; water and fuel preparation systems,
product quality control systems, quality management system at the enterprise, labor protection and industrial safety
system at the enterprise

Kaciou xpi3mer Typiepi/Bubt
npo¢ecCuOHATBHON
nestenprOCcTH/ TYpes of professional
activity

OHIIPICTIK-TEXHOJIOTUSUIBIK, OIEPALMSIIBIK, OpPHATY MOHE ICKe KOCy; MU3aiiH; YHBIMAACTBHIPYIIBUIBIK >KOHE
6aCKapyHIBIJILIK / HpOI/IBBOJICTBGHHO-TeXHOHOFquCKaﬂ; SKCIUTyaTallMOHHAsA,; MOHTAXXHO-HAJIaJ04YHasl; IPOCKTHAA,
opranu3zaimonHo-ympasieHueckas / Production and technological; operational; installation and adjustment; design;
organizational and managerial




Oky Hotmkenepi/Pesyanrarnl 00yuenusi/Educational outcomes

JKbuty sHepreTHKachlHIA KBUTY-TEXHOJOTHSUIBIK IPOILECTEP/l €CeNTey VIIiH KOJJaHa OTBIPBIN, KOCIMTIK KBI3MET calachlHAa Oa3allbIK
Ourimaepre ue / Briageer 0a30BbIMH 3HAaHUAMH B 00JacTH NPO(ECCHOHATBLHON JACSITCIIBHOCTH, NPUMEHSAS WX JJII PacyeToB
TEIUIOTEXHOJIOIMYECKHUX TpoIieccoB B TerutodHepreruke / Possesses basic knowledge of the field of professional activity and applies it to heat
engineering process calculations in heat power engineering

OH/PO/ON 1

Ickeprik, kociOW >KOHE FBUIBIMH OpTaja YileciMIi KoramM Kypy OapbIChIHIAa KeIIOaCHIBUIBIK KacHETTepiH Kepcereni /[lemoHcTpupyer
JTUJEPCKUE KauyecTBa MPHU CO3UIAHUU OPraHUYHOIO O0IIecTBa B 00JACTH JETOBOTO, MpodecCHOHaIbLHOTO, HaydyHoro mupa /Demonstrates
leadership qualities in creating a harmonious society within the business, professional, and scientific world

OH/PO/ON 2

MeMIIeKeTTIK, OPBIC )KOHE IIET TIIEPIH/e KOCION jKOHE FBUIBIMU KBI3METTIH Heri3ri aarapuiapbina ue (A2, B1, B2 nenreiinepi) (A2, B1, B2
JeHreiepi) /Bianeer OCHOBHBIMU HaBBIKAMHU MIPOPECCUOHATIBHON M HAYYHOU JCSITEIbHOCTH HA TOCYIaPCTBEHHOM, PYCCKOM U MHOCTPaHHOM
s3bikax (ypoBenb A2, B1, B2) /Has basic skills of professional and scientific activity in the state, Russian and foreign languages (level A2,
B1, B2)

OH/PO/ON 3

JKbUTy-TeXHOJOTUSIIBIK,  KAOIBIKTApAbIH, KOHABIPFBIIAP MEH KEMICHISPIIH OJHEePrHus TUIMIUITIH, OHIIpIC calalapblHAAFbl JHEPTHUs
YHEMJICY/IIH 9NieyeTi MEH pe3epBTepiH Oaranaijpl, KociOU KbI3METTI JKy3ere achIpy OapbIChIHIA 931PJICHETIH MISIIMIEP/IiH SYKOHOMUKAIIBIK
OaraceiH okyprizeai / OuenuBaeT 3HEProdGpGeKTUBHOCTH PabOTHI TEIUIOTEXHOJOTMUYECKOrO0 O0OPYAOBAaHHS, YCTAHOBOK M KOMILJICKCOB,
MOTEHIMATl U PE3EPBBI IHEPrOCOCPEIKEHHUS B OTPACISIX MPOU3BOJICTBA, MPOU3BOJUT IKOHOMUYECKYIO OICHKY pa3pabaThIBaEMBbIX PEIICHHI
npu peanuzanuu npodeccuonanbHoi aesrenpHocTn /| Assesses the energy efficiency of heat technology equipment, installations and
complexes, the potential and reserves of energy saving in production sectors, carries out an economic assessment of the developed solutions
in the implementation of professional activities

OH/PO/ON 4

Keury-sHEpreTUKaNbIK —KOHE IKBbUTY-TEXHOJOTHSUIBIK >KAOABIKTApAbIH CEHIMIl JKYMBICBIH, JYPBIC KBI3MET KOPCETYiH, KOHICYIl
YUBIMAACTBIPY/IBI JKOHE KAHFBIPTY/IbI KamTamachld etei / OfecrednBaeT HAACKHYIO pabOTy, MPAaBWIBHYIO AKCILTyaTalHuio, OpraHU3aIuio
pPEMOHTa M MOJEPHHU3AIMIO TEIUIOIHEPIeTHUECKOT0 M TeIUIOTeXHOoJIornueckoro obopymoBanust / Ensures reliable operation, correct
maintenance, organization of repairs and modernization of thermal power and heat technology equipment
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bisim 0epy 0arnapaamacbinbIiH Ma3MyHbl/Conep:xanne oopasoBarebHoil nporpammbl/Content of the educational program

Muka xoHe

Moayab aTraybl/ Cemectp ITon xkoaml/ . KOMITOHEHT/ bakpiiay Oxy moTmxeci/
IIonnin aTaybl/ HBICAHBbI/ Pe3syabTar
Ha3zpanue KZ/ |/Cemect Kon Muka n
Ne Ha3panue nucuunauHbl/ dopma o0yueHus/
Moay.Jisi/ ECTS | p/Semes | aucuuniuHbl/ S KOMIIOHEHT/ .
o Name of discipline KOHTPOJIs1/ Educational
Module name ter Discipline code Cycle and
Form of control outcome
Component
1 Monyib Nel 2 1 ShT (k) e timi (Kociou) / UHOCTpaHHBIH S3BIK
(Monyis 5201/1Ya(p) (mpodeccuonansubiii) / Foreign language BIIKK
. BJI/BK Em1/DK3/Exam
MCHEPKMEHTA) 5201/ FL(p) (professional)
5201 BD/ UK
2 1 Men 5202 MenemxmedT / MeHemxkMenT / BIT/ KK
Management BJI/BK Em1/913/Exam OH/PO/ON 2.3
BD/UK
2 1 BPs 5203 / backapy ncuxonoruscer / [lcuxomorust BIT KK
PU5203/ ynpasneHus / Management Psychology BJI/BK Em1/Ok3/Exam
PM5203 BD/UK
2 Monyib Ne2 MZh 5204 /PM | Menemxment sxo06acer / IIpoekT BII/TII
(Monyns 5204/ PM 5204 | menemxment / Project management BI/KB Emt/O13/Exam
MEHEDKMEHTA U BD/DC
KOMMYHHKAITHIH ) 5 1 AMShT 5205/ | AxkageMusIIbIK MaKCaTTarbl meT Tt / OH/PO/ON 2,3
. BIT/TII
IYaAC 5205/ | lHOCTpaHHBIH SI3bIK TSI aKaJIEMHUYCCKUX
. . . BJI/KB Emt/2K3/Exam
FLAP 5205 | meuxeii / Foreign language for academic BD/DC
purposes
3 Momyns Ne3 ZhEKM 5301/ | Xbuty SHEpreTHKachIHbIH Ka3ipri
(CoBpemeHHBIE 5 1 SPT 5301/ macenenepi / CoBpeMeHHbIE POOIeMbI Iﬁgﬁ;{g{( Emr/Sx3/Exam OH/POJON 1
ACTICKThI MPHPE 5301 | rerutosnepreruxu / Modern problems of PDIUK 3
TETJIOPHEPTETHK heat power engineering
n) ZhKEZhP 5302/ | )KbutyMeH KaMTaMachI3 €Ty XKyienepin
EST 5302/ narganany /OKCIuTyaTaus CUCTEM KIIAKK
5 1 Jlaslaty FIKCITyaTatisl CHere TJUBK Emr/x3/Exam | OH/PO/ON 1, 5
OHSS 5302 terutocHaOxeHus/ Operation of heat PD/UK

supply systems




Mogyns Ned
(OHepreruka u
YCTOWUYHBOE
pa3BUTHE)

Kbuty 31€KTp cTaHIUAIAPBIH

ZhESPKOKT naiiiajlany1arbl KOpIaraH OpTaHbI
5303 /PTRTU | KOopFay TeXHOJOTHUSIIAPHI /
5303 [IpuponooxpaHHble TEXHOJIOTUH TTPH OH/PO/ON 1,5
[EPTOTPP paboTe TeMI0IHEPreTHYECKUX YCTAaHOBOK
5303 / Environmental protection technologies
in the operation of thermal power plants KIVTIT
5 — I1JI/KB EmMT1/OK3/Exam
KarTsl TYpMBICTBIK HKOHE OHIIPICTIK PD/DC
KTOKOTE KaJIAbIKTapAbl ©HACY1H TSPMUSIIBIK
5304 onmictepi / TepMuyecKue METOIbI
/ITMPTBPO nepepadOTKU TBEPbIX OBITOBBIX U OH/PO/ON 5
5304/TMSDIW | npou3BoACTBeHHBIX 0TX0/10B / Thermal
P 5304 methods of solid domestic and industrial
waste processing
ExiHIITIK SHEPreTUKAIIBIK PeCypCTapIbl
EIESRSF())SS:?S%/IIE\IQE naiinanany /Mcnonb30BaHne BTOPUYHBIX OH/PO/ON 1,
5305 snepropecypcos/ Use of secondary 4,5
energy resources
5 MZhESKZhEA | MuHH-XbLTY 2JIEKTPCTaHIMATIaPbIHBIH EE;S; Earr/Sxs/Exam
5305/ JKOHE Ka3aHABIKTapAbIH KBLLY
: PD/DC
TAMTESK OHEPTHUACHIH ayauT1 OH/PO/ON 1. 4
5305/ /TennosHepreTHYeCKUii ayIuT MUHH- ’
TEAMTPPB | TOC u kotenpHbIx/ Thermal energy audit
5305 of mini-thermal power plants and boilers
9 Onpipictik Toxipude / KII/ZKK JAC/A3/DC
[Tpon3BocTBEHHAs IPAaKTUKA / IT/BK OH/PO/ON 5
Production practice PD/UK
13 OKCIEPUMEHTTIK-3epPTTEY KYMBICHI / KII/KK JAC/A3/DC
OH/PO/ON
DKCNEPUMEHTATBHO-UCCIIEIOBATEIIbCKAS I1/1/BK 145
pabota / Experimental research work PD/UK v
8 MarucTpiaik MpoeKTThI pecimMey )KoHEe KII/ KK Kopray /3ammtal
Kopray /OdopmiieHHE U 3aIuTa I11/BK defense OH/PO/ON
marucTepckoro mpoekra/ Preparation and PD/UK 1,45

defense of a master's project




Ilongep Typanabl magimertep/CBenennst o nucunminHax/Disciplines Information

Kpenurrtep Oky
ITonniH aTaysl/ . caHbl/ HOTHKeCH/
HauMmenoBanue Honnin KpiCKama cHnaTTaMack!/ KoanuyecrBo | Pe3yabTar
Ne Kparkoe onucanue quCHUIHHbBI/
JTUCIHHUILINHEL/ .. N KpeauToB/ o0yuenusi/
L Short description of the discipline .
Discipline name Number of | Education
credits al outcome
uka 6a30BbIX AU CHUTIIUH
By30BcKHiI KOMIIOHEHT
1 | ller Tim Foutbimu-3eprrey xymbichl. Active Voice. [laiibIHABIK OarbIThl OOMBIHIIA FRUIBIMU eHOeKTep. Passive 2 OH/PO/ON
(Kacion) / Voice xoHe acCHBTI KOHCTPYKIMSUIAP/BI ayaapy. Y akpITia Kemicy. FeiuieiMu 3epTTeysep xoHe KaHa 3
NuoctpanHblii TexHonorusuiap. Mopanbablk eTicTikTep. Ceitnemzeri ericTiH (yHKuusiaapel. FrulbiMu KiTamxaHa.
A3BIK Wndpunnutus, repyanuii. Feubimu koHdepenmmsa. Typaepi yceiHbicTap. TONBIKTBIpYNap Typaepi.
(mpodeccuonans | XKana fpUIBIMU KeTicTikTep. Tikeneil »xkoHe kaHama ceilney. IIpe3eHTanus KOMMYHHMKAIUSHBIH
HbIi) / Foreign FBUIBIMH TYPi peTiHze.
language Hayuno-uccneoosamenvcras paboma. Active Voice. Hayunuvie mpyost no Hanpasienuio noo2omosKu.
(professional) Passive Voice u nepeeoo naccusnvix koncmpyrkyut. Coenacosanue epemen. Hayunvle uccredosanus u
Hosble mexHono2uu. MooanvHule enazonvl. Dynxyuu 2nazona  npeonodicenuu. Hayunas bubnuomexa.
Ungunumus, cepynouu. Hayunas xoughepenyus. Tunwr npeonoscenuu. Buodwvr dononnenuil. Hoevie
Hayuuvle Oocmudicenus. Ilpsamas u roceennas peuw. Ilpesenmayus xaxk Hayunas Gopma
KOMMYHUKQYUU.
Research work. Active Voice. Scientific works in the field of training. Passive Voice and translation
of passive constructions. Sequence of tenses. Research and new technologies. Modal verbs. Functions
of verb in sentence. Scientific library. Infinitive, gerund. Scientific conference. Types of sentences.
Object sentences. New scientific achievements. Direct and indirect speech. Presentation as a scientific
form of communication.
2 | MenemxmenrT / [ToHHIH MaKcaThl XKOFaphl AHBIKTAIMAFAHIBIK JEHI€HIHAEC KBIMH ©3repMelil OpTaaa KbI3MET aTKapaThliH 2 OH/PO/ON
MeneKMeHT / 3aMaHayd YHWBIMIBI THIMZII OacKapyAblH oJiCTepl MEH KaFuaajapblH MarucTpaHTTapFa TYCIHIIpY 2

Management

0osbIn TaObuTagbl. MEHEIKMEHT MoHIH OKY MarucTpaHTTapra TOXIpHOENiK KbI3MET calachlHaa
Oackapy miemimMzepiH KaObuiaay OUTIKTUIINH, O0acKapy KbI3MET JaFbICBIH JKOHE FBUIBIMHM OMJIaybIH
nambITaabl. «MeHeIKEeHT» MoHI KYpAEesi KoHE e3repMerl opTa/ia KbI3MET eTeTiH 3aMaHayd YHbIMIIbI
TUIMII 0acKapyIbIH OAICTepl MEH KaruIachlH JKOHE 9/IiCTeMEeCiH KapacThIpaasl. «MeHeIKeHT» MoHIH
OKy MAarucCTpaHTTapFa TOKIpUOETIK KbhI3MET €Ty cajlachiHia Oackapy memiMaepin KaObuinayra,
0acKapyIIbUIBIK KbI3MET JaFAbICHIH JAaMbITYFa >KOHE FBUIBIMU OIJIayblH JaMBITYFa MYMKIHIIKTIK
Oepeni.

lle]lb Kypca 3aKjliodaenics 6 docmudiceHue NOHUMAHUU mazucmpanmamu Memodwzoeuu, NPpUHYUNos u




Memoouxyu 3pgexmusrnoco ynpasieHuss COBPEMeHHOl OpeaHu3ayull, Komopas @YHKYUOHUpyem 6
UBSMEHYUBOU cpede, 8 YCI0BUSAX BbICOKOU HeonpeoderenHocmu. Jucyuniuna «Menedsicmenmy
paccmampusaem Memoool02Uul0, NPUHYUNLL U MeMOOUKY 3hGexmusrnoco ynpasieHus co8pemenHoll
opeanusayuetl. M3zyuenue oucyuniunvl «Meneddcmenmy no38oaum pazeums )y MASUCMPAHMO8
HayuHoe MmblulleHue, HA8bIKU YNPAGIeHUeCKOl 0esimelbHOCIU, YMeHUe 8 NPUHAMUU YNPAGLeHYeCKUX
peuenutl 8 cghepe NpaKmu4eckol 0esimenlbHOCHU.

The purpose of the course is to achieve an understanding by undergraduates of the methodology,
principles and methods of effective management of modern organizations that operate in a volatile
environment, in conditions of high uncertainty. The discipline "Management” considers the
methodology, principles and methodology of effective management of a modern organization. The
study of the discipline "Management™ will allow undergraduates to develop scientific thinking,
managerial skills, and the ability to make managerial decisions in the field of practical activity.

backapy
MICUXOJIOTHSICHI /
[Tcuxomorus
yrpaBieHus /
Management
Psychology

¥copurran "backapy mcuxonorusicel OKy Kypehl CTYASHTTEPIiH 0acKapy KbI3METiHIH KYPBUIBIMBI,
JMHAMUKAChl JKOHE EepeKILeNIKTepl, YHBIMAACTBIPYIIBUIBIK >OHE OacKapyIIbUIBIK >XyWenep MeH
KAaTBIHACTAPABIH Op TYpJi TYpJEpiHE EHTI3UIreH Ke3ne agamIapAblH MiHE3-KYJIKBIH TICHXUKAJBIK
perTeyaiH 3aHIbUIBIKTapbl MEH MEXaHU3MIEpi, COHJIal-aK oOcChl >Kyilenep MeH KaTbIHacTap.blH
TICHXOJIOTHSUIBIK CHTIATTaMaJIaphl TYpasbl KociOu OiTiMAepiH alTapabIKTail TOJNBIKTHIPAIbI.

Illpeonacaemovii  yuebnviti  kypc  «llcuxonoeus  ynpaseieHus»  CYWecmeeHHO  OONOJHAEm
npogeccuonanvbuble  3HAHUS  00YUAIOWUXCA O CMpPYKmype, OUHAMUKe U  OCODEHHOCMSX
VNPABNeH4ecKou O0esmenbHOCMY, O 3aKOHOMEPHOCMAX U MeXAHUZMAax NCUXUYECKOU pezyrsiyuu
nogeoderusl 100ell NPU Ux 8KIOYEHUU 8 PA3IUYHbIE MUNBL OP2AHUZAYUOHHO-YIPABIEHUECKUX CUCTEM U
OMHOWEHUL, A MAKHCe NCUXOJI02UYeCKUe XapaKmepucmuKy Smux cCucmem U OmHOUEeHUL

The proposed training course "Management Psychology" significantly complements the professional
knowledge of students about the structure, dynamics and features of managerial activity, about the
patterns and mechanisms of mental regulation of human behavior when they are included in various
types of organizational and managerial systems and relationships, as well as the psychological
characteristics of these systems and relationships.

OH/PO/ON
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uks 6a30BbIX JUCHUNINH
KoMnoneHT o Bo100py

41

MeHemKMeHT
xobacsl / [IpoekT
MEHEKMEHT /
Project
management

[ToHII OKBITYABIH MaKcaThl — jk00aHbl Oackapy mexanu3Mmi. bactankel ecenti GopmanmzanusuiaygaH
Oacramn, oJjaH KeWiH KOMIBIOTEpJe MaTeMaTHKAIBIK MOJEbAI KYpy >KOHE ILEIly apKbLIbl IISIIiMIi
Tajjnay >koHe Oackapy UIENIIMIH KaJbIITACThIPY apKbLIbl MICIIIM KaObLIAay IpOLECIH MEHIepy.
OHipicTeri TEeXHUKAIBIK-DKOHOMUKAIBIK KOPCETKIIITEpAl Tajjay >KOHE jKocmapiay. OHIIpICTIH
TEXHUKAIBIK-9)KOHOMUKAIIBIK ~ KOPCETKIIITepIH  JKocmapiay  Kyileci, ko0aHbl  OacKapyablH
yiteiMaacTeipy MexaHusmuepi. JKoOamapasl Kap>KbUIaHIBIPY TETIKTEPl, KYMBIC KOJIEMIH TaMbITy
onmicrepi. JKoOGanblH TuiMauTiriH Oaranmay. KoGaHbl OackapyFa apHanFaH OarJapiaMaliblK MKoHE
aKnapaTThIK JKylenep.
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Lenv npenooasanus OucCYuniuHvl — Mexawusm ynpaeienus npoekmamu. OceoeHue npoyecca
NPUHAMUSL PEWenUs, HAYUHas om opmanuzayuu UcXoOHou npoobiemslt, odiee uyepe3 NOCMpoOeHue u
peulerHue Mamemamuyeckou Mooenu Ha KOoMnviomepe 00 aHAIU3A peuleHus U DopMuposanus
Ynpasienuecko2o peuwienus. Ananuz u  NIAHUPOSAHUe MEXHUKO-IKOHOMUYECKUX NoKazamenel 6
npouzgoocmee. Cucmema NIAHUPOBAHUST MEXHUKO-IKOHOMUYECKUX NOKasamenell npouzso0cmea
OP2aHU3AYUOHHBIE MeXAHUMbL YNpasienus npoekmamu. Mexanuzmvl GuHaAHCUPOBaHUsT NPOEKMOS,
MemoObl  pazpabomku obvema padbom. Oyenxka s¢pgexmusnocmu npoexma. Ilpocpammmoe
obecneuenue u UHGOpMayuonHble cucmemvl 05l YNPAeLeHus NPOEKMamu.

The purpose of teaching the discipline is the mechanism of project management. Mastering the
decision-making process, starting from the formalisation of the initial problem, then through the
construction and solution of a mathematical model on a computer to the analysis of the decision and
the formation of a management decision. Analysis and planning of technical and economic indicators
in production. The system of planning technical and economic indicators of production organisational
mechanisms of project management. Project financing mechanisms, methods of developing the scope
of work. Evaluation of project efficiency. Software and information systems for project management.

4.2

AKaIeMUSIIBIK
MakKcaTtTarbl IICT
Timi /
HNuocTpanHbIii
A3BIK OJIA
AKAICMHUIYCCKUX
ieneii / Foreign
language for
academic
purposes

KypcTbiH MakcaTbl — FBUIBIMH JKOHE aKaJIeMUSJIBIK KapbIM-KAaTbIHAC Kypalbl pEeTiHAEe MIeT TUIIH
MeHrepy. Kypc OapbIChIiHIa MarucTpaHTTap aybI3lia JKOHE jkaz0alra IMIeT TUTIHJETT aKaJIeMUSIIBIK
KapbIM-KATBIHACTBIH HEri3ri mapaMeTpiiepi MeH epeKIIeTiKTepiMeH TaHbIcaabl. Marucrparypa
CTYAICHTTEpi KociOM KBI3MET CajlaChIHAAFbl aKmapaTThl JKWHAY, CaKTay JKOHE OHJCYHIH 3aMaHayd
omictepimeH Ae TaHbicaabl. Kypc OappicbiHna anmbiHFaH (GOHABIK OLTIMAI UTepy kKoHe OelceHuipy,
TOJIBIKTBIPY, KEHEHTY J>KoHE ©3€eKTUICHAIpY CTpaTerusapbl o3ipjieHedl. TepMHUHOJIOTUS >KOHE
TepMHUHOTpadusi. OKbITYFa apHaJIFaH aFbUIIIBIH TiTl. AKaAeMUSIIBIK KoMMyHUKanwus. YKasz0aiia jxoHe
aybI3llla KapbIM-KaTbIHAC epekmienikTepl. FruibiMFa apHanfaH arFbUIIIBIH TiMl. FBUIBIMH CTHIIB.
FouteiMu 3eptreynepaeri kagamaap. FriibiMM MOTIHHIH TEXHUKANBIK IU3aiHbL. FhUIBIME 3epTTey
onicreMect. MarucTpiik quccepTalusHbIH OacTalybl )KOHE asKTaybl.

Lenv oucyuniunvl — o6nadeHue UHOCMPAHHBIM A3bIKOM KAK CPEOCMBOM HAYYHO20 U AKAOeMU4eCcKo2o
obwenuamu. B xooe uzyuenus Kypca mazucmpanmol 3HAKOMSAMCSA ¢ OCHOSHLIMU NAPAMempamu U
cneyuguKkou YCmHo20 U NUCLMEHHO20 UHOS3bIYHO20 aKademuyeckoeo obujenus. Maeucmpanmol
Maxoce 3HAKOMAMC C COBPEMEHHbIMU Memooamu coopa, xpanenus u oopabomku ungopmayuu 6
cpepe npogeccuonanvholl deamenvHocmu. B xo0e uzyuenus Kypca ocywjecmeniemcs paspabomka
cmpame2utl YC8OeHUs U AKMUBU3AYUU, NONOJHEHUS, PACUWUPEHUS U AKMYaIu3ayuu npuoopemeHHblx
@onosvix snanui. Tepmunonocus u mepmunocpagus. Auenuiickuii A3bIK Ol NPENnoOaBaAHUsL.
Axademuueckas xommynuxayus. Cneyuguxa nucbMeHHO20 U YCMHO20 00weHus. AHenuckui 0/
nayku. Hayunoui cmunv. [llaeu 6 nayunom uccnedoeanuu. TexnHuueckoe ogopmieHue HAY4HO2O
mekcma. Memoouka nayunozo uccredosanus. Hauano u 3aeepuienue mazucmepckou ouccepmayuu.

The aim of this subject is to master a foreign language for scientific and academic communication
purposes. Throughout the course, students familiarise themselves with the key parameters and
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specifics of oral and written academic communication in a foreign language. Master's students also
become familiar with modern methods of collecting, storing and processing information in their
professional field. Throughout the course, students develop strategies for assimilating, activating,
replenishing, expanding and actualising their acquired background knowledge. Terminology and
Terminography: English for Teaching. Academic Communication. Specifics of written and oral
communication. English for science. Scientific style. Steps in scientific research. The technical design
of scientific texts. Methodology of scientific research. Starting and completing a Master's thesis.

Huxa npopuupyombIX JUCHANIIAH
By30BcKHiI KOMIIOHEHT

Koy
SHECPIreTUKACBIHBI
H Ka3ipri
Mmocernenepi /
CoBpeMeHHbIE
pOOJIEMBI
TEIUIOPHEPTETUKHU
/ Modern
problems of heat
power
engineering

KypcTblH MakcaTbl — MAarucTpaHTTaplblH HHEPrusl OHAIPY KOHE TYPJCHIIPY CXeMajapbIHbIH
THIMIUTITIH TaJIgay jKOHE DHEPrus OHMIPYAiH KaHa SJICTepiHiH OoamarbiH Oarayiay CalachIHIaFbl
JaFIbLIAPbIH JaMBITY 00JbIN TaObL1abl. [IoHTe MBbIHATAp Kipedi: )KbULY KOHE JJIEKTP SHEPTHUSICHIH aly
KOHE TYPJICHIIPYIIH Ka3ipri *KarJaaiibl, MEPCICKTUBAIBIK OMICTepl MEH oicTepi; Ka3ipri 3aMaHFbI
OTBIH JKary JKyHenepi; *bUTy allMacyAbl KYIIEHTY SicTepi; KEeTUIAIpuireH 0y TypOMHANBIK jKOHE Ta3
TypOMHAIBIK KOHJBIPFBUIAP: TEOPHUS JKOHE eCenTey; apanac HUKIAAp MEH KOHABIPFBUIAP; eJIIH
SHEpPreTHKANbIK  Kayincizmiri.  Toxipubenik — cabakrapa  MarucTpaHTTap  JKbUIy  JJIEKTP
CTaHIUSUTAPBIHBIH JHEPTeTUKAIBIK KOPCETKIMITEPiH, DHEPrusi TUIMAUIIK KOPCETKIIITEpiH, OPTYpIi
KOHCTPYKUHUSIAFBl JKbUTy JKOHE Macca aliMacy KYPBUIFBUIAPBIH KOHE OPTYPIl >KbUIYTEXHUKAIBIK
MIPOLIECTEP/IIH IHEPTHUS KOHE JKBUTY KOKETTUTIKTepiH ecenTeiini. KopheIThIHIBI Oara jka30arna eMTHXaH
Ke31H/e aHbIKTaJIaJIbl.

Lenvto Oucyuniunvl sAensiemcs Gopmuposanue y MAUCMPAHMO8 HABbLIKO8 8 O00AACMU AHAIU3A
appexmusnocmu cxem NOLYUEHUs U NPEoOPA306AHUSL IHEPSUU, OYEHKU NePCHeKMUBHOCTIU HOBbIX
cnocobos  mpouzsoocmea  dHepeuu.  Jucyuniuna - cooepacum: — COBPEMEeHHOe  COCMOsHUE,
nepcneKmueHvle Memoobl U CROCOObl NOYHeHUsT U NPeodpPa308anust Meniosol U NeKMpUudecKkoll
9HepeUulU, COBPEMeHHble CUCEMbl CHCUSAHUS MONIUB, MemoObl UHMEHCUDUKAYUU MmenioooMend;
nepcnekmueHvle  NApomypOuHHvle U 2A30MypOUHHbIe  YCIMAHOGKU. MmMeopus U  pacdem,
KOMOUHUPOBAHHbBLE YUKTIbL U YCMAHOBKU, dHepeemuyeckas besonacnocms cmpansl. Ha npaxmuueckux
3aHAMUAX — Ma2UCmMpaHmosl — paccyumarom dHepeemuueckue nokasameau 1IC, nokaszamenu
apexmusnocmu  IHEPLOUCNONL308AHUS,  MENI0-MACCOOOMEHHble — Annapamsl  pa3iUdHbIX
KOHCMPYKYULl, NOMPEOHOCMU 6 SHEep2UU U Menie PA3IUYHbIX MeNnJOMexXHOI0SUYECKUX NPOYeccos.
Umoeosas oyenxa 6yoem chopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHA.

The discipline aims to equip master's students with the skills to analyse the efficiency of energy
production and conversion schemes and evaluate the potential of new energy production methods. The
course covers: current state, promising methods and ways of obtaining and converting thermal and
electrical energy; modern fuel combustion systems; methods of heat exchange intensification;
promising steam turbine and gas turbine installations: theory and calculation; combined cycles and
installations; energy security of the country. During practical classes, students will calculate the
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energy indicators of thermal power plants, energy efficiency indicators, heat and mass transfer devices
of various designs, energy and heat needs of various heat technology processes. The final assessment
will be formed during a written exam.

Koumymen
KaMTaMachI3 €Ty
KyHenepin
naiiajiany
/OKcIuTyaTanus
CUCTEM
TeIJIOCHAOKEHUS
/ Operation of
heat supply
systems

[ToHHIH MakcaThl — MarkCTpaHTTap/a JKbUTyMEH JKa0JbIKTay JKYHeNepiH Maiiianany jKoHe JKbLTyMEH
XKaOJpIKTay KYHeJepiH >Keden Oackapy OOWBIHINIA i1C-OpEeKEeTTep CallaChIHIAFBl JaFabLIapIbl
KaJbinTacTeipy. [IoHTe MBIHANMAp Kipemi: )KbUTyMEH JKaOJbIKTay JKyHelepi jKOHE OHBIH DJIEMEHTTEpI;
KBUTYMEH JKa0JIbIKTay >KYHENepiHiH KYMBIC ICTEYiHIH JaMy €peKIIeTKTepiH; KbUIybl TachIMajaay
JKOHE Tapary >KYHeJIepiHiH J>KYMBICBI, el OacKapyaarbl JXKbUTY JKEJJepl MEH >KaOAbIKTapbIHBIH
CXeMaJlapbl; KbUIY JKETUIEPIHIH TeMIepaTypaiblK Tpaduri *oHE THAPABIMKAJIBIK JKYMBIC PEXUMI,
KBUTYMEH >KaOJIbIKTay J>KYHEJICpiHIH HETi3T1 >XKaOABIKTapBIHBIH KOHCTPYKIHUSCHIH, KOHCTPYKTHBTIK
epeKIICNKTEePiH, TEXHUKAJBIK CHIIATTaMalapblH, XYMBIC PEKAMACPIHIH EpeKIIeNIKTEepiH; >KbLUTY
KENJIEPIHIH KYMBIC PEKHUMIHIH MbE3OMETPUSIIBIK >KOHE TEMIIepaTypalblK Trpa@uKTepi, KbUTY
KENUIEPIHIH KAJBINTBl JKOHE aBapUSUIBIK JKYMBIC DPEXHMIEpi, KBULy JKEIUIEPiHIH Herisri
KAOJBIKTAPbIHBIH ~ TEXHUKAJIBIK-DKOHOMHUKAJIBIK  KOPCETKIIITEPi. Toxipubenik  cabakTapma
MarucTpaHTTap KalajdapAarbl OOJIHTeH JXbUTYy JKOHE JSJIEKTPMEH >KaOIbIKTay >KYHeJepiHiH THiMIi
KYMBICBIHBIH HETI3T1 KOPCETKIIITepiH TaHIaiabl koHe ecenteiai, Kazakcran PecryOnmkachiHIarsl
KBUTy JKOHE JJIEKTPMEH XaOIbIKTay >KYHeNepiHiH ECENTEeNreH XOHE HAKTBhl JKYMBIC PEeXHUMICPi
apachelHarbl O0ap OalaHbICTap/bl TANJANABI, KOJIIKTIK XKOHE KbUIy TapaTy KyHeci 3JeMEeHTTEpiHIH
HaKTHl bICHIpanTapel MeH [[OK-iH KoHE TPaH3WUTTIK >KOHE TapMaKTaJFaH XbUTy KYOBIPIapbIHBIH
THJIPABIUKAIBIK €CENTEYJICPIH OPBIHIAY/AbI, TbE30METPUSIIBIK TpapuKTi Kypyabl. KopbIThIHIBI Oara
a30ala eMTHXaH Ke3iH/1e aHBIKTaJIaIbI.

Lenvio oucyunnunsl s615emcss opmuposanue y Mazucmpanmos Hasvlkos 8 001acmu SKCHAYyamayuy
cucmem MennIOCHAOCeHUs. U  OesAMmelIbHOCmU N0  ONepamueHoOMy VNPAGLEHUIO  CUCmemMamu
menniocHabcenus.  Jucyuniuna cooepicum. CUucmemvl MenoCHA0ICeHUs U e20 JJleMeHmbl,
ocobenHocmu pazeumusi (OYHKYUOHUPOBAHUS CUCMEM MENNOCHAONCEHUsl, IKCHIYAmayus. Cucmem
MPancnopma u pacnpeoeienus menid, cxemvl mMenjiogvlx cemel U 000PY008aHUs, HAXOOAUE20CA 8
oNnepamueHoOM YNpaeieHuy, memMnepamypHbulil 2papux u SUOPAGIUYECKULE PeHCUM PpabOombl Menio8ulx
cemell; KOHCMPYKYUs,  KOHCMPYKMUGHble  OCODEHHOCMU,  MeXHU4yecKue  XapaKxmepucmurxu,
0CODEHHOCMU  PedCUMO8 IKCHAYAMAayu OCHOBHO20 000PYO08AHUS CUCMEM MeNnJO0CHAOINCEeHUsL,
nvezomempuyecKue U memnepamypHule epapuKk pexrcuma pabomol menjiossvix cemel, HOpMaibHble U
asaputinvle pexcumvbl pabomvl Menyiosvlx cemell, MexHUKO-IKOHOMUYEeCKUe NOKA3ameau OCHOBHO20
0bopyodoeanuss meniogvlx cemeti. Ha npakxmuyeckux 3auamuax mMasucmpanmol GbINOJIHAM 6blOOp U
pacuem  6a306vix  nokazameneu  IPHeKmusHol  IKCHIYaAmayuu  pacnpeoeneHHviX  CUCmeM
MEeNnnI0IHEP2OCHADICEHUSL 20POO08, NPOBEOYIN AHANU3 CYUECMBVIOUUX COOMHOUWEHUN PACYEMHbIX U
Gakmuueckux pexicumos KCnayamayuu cucmem mennodnepeocrHabocenus PK, nposedym oyenky
Gakmuueckux nomepv u 3¢hexmusHocmu d1eMeHmo8 Cucmemsvl MPAHCHOPMA U PACHPEOeNeHUs]
Mmenjia, 6blNONHAM 2UOPABIUYECKULl pacyem MPAH3UMHO20 U DA36EeMEIIeHH020 MeNnionposooos,
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nocmposam nvesomempudeckuti epagux. Hmoeosas oyenka 6Oyoem cgopmuposana 8 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.

MaructpaHTTappl ©HEPKACINTIK KOCIMOPBIHAAPABIH, YHBIMIAPABIH KYPBUIBIMBIMEH, JKBUIYMEH
XKaOApIKTay OKYHelepiMeH, OSHEprusi OHIIpiCiH YHBIMIACTBIpYy JKOHE OacKapyMeH, Herisri
TEXHOJIOTHSUIBIK TPOLECTEPMEH TaHBICTHIPY. Jluccepraus TaKbIpbIObI OOMBIHIIA aKMapaTThl KUHAY,

OHIpICTIK OHJICY JKOHE TaJljay, KOMBUIFaH MIHACTTEP/ Iy 9/IICTepl MEH KYpaJIapbIH TaHaay.
TOXipuoe /| O3Haxomnenue MazucCmpanmos co CmpYKmypou NpPOMbLULIEHHbIX NpeOnpusmull, op2aHu3ayutl,

7 [Ipou3BOJICTBEHH | cucmemoli meniocHabMCeHus, opeanu3ayuel u YNpagieHuem 3HepeemuidecKum npou3zeo0CmeoM, OH/PO/ON
as  TpaKTUKa / | oCHOBHbIMU mexHoNo2uyeckumu npoyeccamu. Coop, obpabomka u ananuz uHgopmayuu no meme 5
Production ouccepmayuu, 6b100P Memoo08 U cCpedCma peulerusi NOCMABLEeHHbIX 3A0a.
practice Familiarization of master's students with the structure of industrial enterprises, organizations, heat

supply system, organization and management of energy production, basic technological processes.
Collection, processing and analysis of information on the topic of the dissertation, selection of
methods and means for solving the tasks.
Hukia npopuaupyombIX JUCHUIINH
KoMnoneHT o Bs100pYy

8.1 | XKpury smextp [IoHHIH MakcaTbl — MarucTpaHTTapFa >KbUTy-dHEPreTHKa CallaChIHbIH SKOJOTHSUIBIK Kayilci3airia OH/PO/ON
CTaHLMSUIApbIH KaMTaMachl3 eTy OOHMBIHIIA KYHenl TOCUT JaFrapliapblH MeHrepy. [IoHre MbIHamap Kipeni: KopliaraH 1,5
naiiananyaarbl | OPTaHBl KOPFAyAbIH HSHEPreTUKAIBIK JKOHE OKOJIOTHSUIBIK TEXHOJOTHSIIAPBI, 3USHABI 3aTTapibl
KOpIIaFaH KOIOJIBIH TEXHOJOTHSIIBIK diCTepl, KOMIPMEH JKYMBIC 1CTEHTIH XKbLTY 3JIEKTP CTaHIMAJIApbIHIA a30T
OpTaHbI KOpPFay OKCHJIi TIBIFapBIHABUIAPEIH a3alTyIbIH €H JKaHa JKOHE NEepPCHEeKTHBAIBI TEXHOJOTHSIIAPHI, Ta3
TEXHOJIOTHSUIAPBI | MIBIFAPBIHABLIIAPEIH  TA3apTyIbIH (U3UKA-XUMHUSIBIK JKOHE OHMOXMMHUSIIBIK OJICTEPi, TayapIibIK




/TIpupoaooxpaHH
bI€ TECXHOJOI'MH1
npu pabore
TCIITIOOHEPIreTUIC
CKUX YCTaHOBOK /
Environmental
protection
technologies in
the operation of
thermal power
plants

OHIMJIepAl ally. YCTallFaH Kypamjac OeNIKTepAeH >KacajdfaH OyWbIMIap, TYTIH Ta3gapblH KYKIpT
OKCHUITEPIHEH Ta3apTy OMICTepl MEH TEXHOJOTHUSIAPhl, OHEPKICINTIK KOCIMOPBIHAAPABIH aFbIH/IbI
CyJlapblH TEPMHSIIBIK OeWTapanTaHIblpy, TEXHOJOTHUSJIBIK MPOLECTEPiH CYHMBIK KalIbIKTapbIH
MEXaHUKAIBIK Ta3apTy, KOCIMOPBIHIAAPAAH aFbIHIBI CYJApIbl Ta3apTyAbIH OWOJOTHSUIBIK OIICTEpi.
Toxipubenik cabakrapia MarucTpaHTTap Ka3aHIBIKTHI IMaianaHy Ke3iHJeri KyKipT MeH a3oT
OKCHITEPIHIH IIBIFAPBbIHIBUIAPBIH €CENTEH 1; JacTaHFaH OHIPICTIK aFbIHAApP/Ibl Ta3allayFa apHaJFaH
KYPBUIFBUIAP, KOCIOPBIHAAP IaH MIBIFATHIH 3USTH/IBI IIBIFAPBIHIBUIAPABI KaTATUTHKAIBIK Ta3apTy YIIiH
KBUTY/IbI KJIITBIHA KEJITIPYMEH KaTATUTUKAIBIK PEAKTOPABIH €CENTEYIIEPiH KYPri3ei, TOPIbl PHIbTP-
TYMaH/IbI JKOI0 JKOHE adPOTEHKTI ecenteii. KopbIThiHIbI Oara jxaz0aina eMTUXaH HOTHKeci OoibIHIIA
AHBIKTAJIAIBI.

Lenvro oucyuniunvl A819eMcs npuodpemenue MacuCmMpaHmami. HA8bIKO8 CUCMEMHO20 N00X00a 0/is
obecneyenusi  IKONO2UMECKOU  OEe30NACHOCMU — MeNni0dHepeemuieckol  ompaciu. Jucyuniuna
codepxcum: 3IHepeemuKka U NPUPOOOOXPAHHbIE MEXHOIO2UU 3auumsl OKpydcaouell cpeobl,
MEXHOI02UYECKUEe MemOObl NOOABNIEHUS BPEOHBIX Beujecms, Hogelluue 1 NePCReKmMusHble MeXHOI02UU
OJ1s1 CHUdICEHUST 8bLOPOCO8 OKCUO08 azoma Ha yeonvhvix TOC, usuxo-xumuyeckue u buoxumuiecxkue
MemMoObl  OYUCMKU 2A308bIX BbIOPOCOG, NONYUEHUe U3 VIAGIUBAEMbIX KOMHOHEHMO8 MOBAPHLIX
NPOOYKMos, Memoobl U MEXHOI02UU OYUCIKU ObLMOBbIX 23068 OM OKCUOO08 Cepbl, MepMUuiecKoe
0be38pedicusane CMoOYHbIX 600 NPOMIULICHHBIX NPEONPUSMUL, MEXAHUYECKAsl OYUCMKA JICUOKUX
0MX0008 MEXHONOSUHECKUX NpoYeccos, Ouonocudeckue Memoovl OYUCKU — CMOYHLIX 600
npeonpusimuil. Ha npaxmuueckux 3aHAmMusix Mazucmpanmsl paccuumaiom 6blopocbl OKCUO08 cepbl U
asoma npu pabome KOMJI08, annapamsvl 015 OYUCMKU 3A2PAZHEHHBIX NPOU3BOOCHEEHHBIX NOMOKOS,
npoeedym pacuem KAmaiumuiecko2o peakmopa ¢ pezenepayueti menjiomvl O0jisi KAMAaIumuieckou
OUUCMKU 8PEOHBIX 8bIOPOCO8 NPEONPUAMUL, PACCYUMAIOM CeMOYHbIN DUILMP-MYMAHOYI08UMENL U
aspomenk. Umoeosas oyenka 6ydem cchopmuposana no umo2am RUCbMEHHO20 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.

8.2

Kartel
TYPMBICTBIK JKOHE
OHTIPICTIK
KaHI[BIKTapI[bI
OHJICYIIH
TepMI/ISIJIbIK
omictepi / /
Tepmuueckue
METOIbI
nepepadoTKu
TBEPIBIX
OBITOBBIX U
IIPOU3BOJICTBEHH
BIX OTXOMOB /
Thermal methods
of solid domestic
and industrial
waste processing

[ToHHIH MakKcaThl — MarucTpaHTTapFa KaTThl TYPMBICTHIK JKOHE OHJIPICTIK KaJIIABIKTapAbl OHJICYIH
3aMaHayd XOHE O3BIK TEPMHSIIBIK o/icTepiH MeHrepy. [IoHHIH Ma3MyHBI: HEri3Ti JIacTayllibl 3aTTap
MEH KOpILIaFaH OpTaJarbl 3USHIABI 3aTTapJblH MeJILIEPIHIH HOpMallapbl, OHIIPICTIK KaJJbIKTapIbIH
HETi3T1 cumarraManapbl, KaJJBIKTApIblH KAyINTUIIK KJIAChIH aHBIKTAy, KAaTThl TYPMBICTBIK
KaJABIKTapAbIH HEri3ri cumarraMaiapbl, KaTThl TYPMBICTBIK KaJAbIKTap/aH Maifalibl eHIMIepal amy
ozicTepi. KalABIKTap, KaJIIBIKTapIbl TEPMUSUIBIK OefiTapantaHablpy SAICTEpiHIH KiIacCHU(UKAIUSCHI,
TEPMUSUIBIK OeiTapanTaHAbIpy MPOIECTEPIHIH HEri3ri TEeXHOJOTHSUIBIK CXeMalapbl , TEPMHUSIIBIK
OeliTapanTaHJpIpyFa  apHaJIFaH KBTIy  PEAKTOPJApPBIHBIH ~ HETI3T  TYpiepi,  TEPMHSUIBIK
OeiiTapanTaH[plpy MNPOLECTEPIH JKYPri3y Ke3iHJe KOpIIaraH OpTaHbl KOpPFay TEXHOJOTHSICHI,
SHEPreTUKAIBIK JKOHE OKOJOTHSIIBIK IPOrPECCHBTI  TEXHOJOTHSUIAPABl  €HTI3YAIH 3aMaHayd
TeHICHIMSIIAphl ~ TEPMUSUIBIK ~ OeliTapanTaHiplpyra  apHairaH. Toxipubenik  cabakrapaa
MarucCTPaHTTAp KAIABIKTAPIBIH KAYINTIIIK KIAChIH AaHBIKTaWIbl, TEPMIBUIBIK OedTapanTaHabipy
MPOICCTEPIHIH ~ TEXHOJOTHUSJIBIK  CXEMaJlapblHBIH  THIMJIUIITIH AHBIKTANbI, TEPMUSLITBIK
OciiTapanTaHIbIpyFa apHAIFaH TEPMOPEAKTOPIbI ecenteii. KopeIThiHAbl Oara ka3damia eMTHXaH
HOTHXecl OOMBIHIIA aHBIKTAJIA I

Lenvio oucyuniunel a6aemcsa npuobpemenue MacUCMpaHmamit Hagblk08 1A0eHUs COBPEMEHHBIMU U
NepPCNeKmMUHLIMU — MEePMUYECKUMU — Memooamu  nepepadomku  meepovix — OblmosvlX U
NPOU3BOOCMEEHHBIX OMX00086. [JUCYuniuna cooepicum: OCHOBHble 3AcpA3HUMENU U HOPMAMUEb
CO0epIHCanust 6DeOHbIX Beujece 8 OKpYAacawell cpeoe, OCHOBHbIE XaPaAKMEPUCMUKU NPOMBIULTIEHHBIX
0mx0008, onpeoeienue Kiacca ONACHOCMU OmMX0008, OCHOBHblE XAPAKMEPUCMUKU MEEPObIX
ObLIMOBLIX OMX0008, MeMmOObl U3GNeHeHUs. NOJe3HOU NPOOVKYUU U3 MEepOblX OblMOBbIX O0MX0008,
Kaaccugurayus mMemooos mepmuieckozo 00e368pexcuéanus omxo008, OCHOGHbIE MEXHOI0SUYecKue
cXeMbl Npoyeccos8 Mmepmoo0e38pedCUBanUs, OCHOBHblE GUObL MEPMUUECKUX Peakmopos Ois
MEPMUIECK020 00e368PeNCUBANUs, MEXHON02US 3aWUumbsl OKpydcarowel cpedvl Npu npoeeoeHuu
npoYeccos mepmMuyecko2o 00e38pPeHCUBAHUSL, COBPEMEHHbIE MEHOCHYUU Peanu3ayu JHepeemuyecky u
IKONOSUYECKU COBEPUIEHHBIX MEXHON02UL mepmuiecko2o obesspedcusanus. Ha npaxmuueckux
3AHAMUAX MASUCMPAHMbL ONpedensm KIAcC ONACHOCMU OMmX0008, onpeoensim 3¢QhexmueHocms
MEXHON02UYECKUX CXeM NpPOYecco8 mepmoo0e38pPetCUsans, nposedym pacyem mepmuiecKo2o
peakmopa 015 mepmuyeckozo obesspedicusanus. Hmoeosas oyenka 6ydem cghopmuposana no
UMo2am NUCbMEeHHO20 IK3AMeHa

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
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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

9.1

Exinmrinik
HEPrETHKAIBIK
pecypcTap bl
naajiany
/Hcnonp30Banue
BTOPUYHBIX
JHEPropecypcos/
Use of secondary
energy resources

[ToHHIH WMakcaTbl — MAaruCTPaHTTAPbIH KalTajgama OJHEPreTUKAIBIK pecypcTapbl mMaijganany
CaJIaCHIHJIAFbl JAFABLIAPBIH JIAMBITY JKOHE OJIAPABIH JHEPreTUKANBIK OJICYETIH ©HEPKICINTIK
KOCIMOPBIHAAP/IbIH TEXHOJIOTHSIJIBIK CXeMachlHA THIM/II TapTyFa yipery. [[oHHIH Ma3MyHBI: KaliTaama
JHEPreTHKAIBIK pPEeCcypcTapibl MaijallaHy TypJiepi MeH OarbITTaphbl, KalTajgama SHEPreTHKAIBIK
pecypcTapblH IIbIFapy KoHE MaiifanaHy KeJIeMiH aHBIKTay, JKAHFBIII KalTajgamMa SHEpreTHKAIbIK
pecypcTapibl KaHy, THIMII OTBIH aJy MaKCaThIH/a JKAHFBIII KalTaiaMa SHEPreTUKAJIBIK PeCypcTap bl
TEPeH OHJCY, HHEPreTHKANbIK TEXHOJOTUSIBIK KOHABIPFBUIAPIBIH MAaTEPHANIBIK JKOHE JKBLTY
OamaHCTaphbl. , XOFapbl TEMIIEPATYPaNbIK JKbUTydblK KOP maiigamany, TeMeH TemIiepaTypaibiK
xbUTynblK KOP maiimanany, kocimopeiHaapaa xeutynaslk KOP maiimanany, apTeik KbichiMIOel KOP
Kaiita eHuey. ToxipubOenik cabakTapaa MarucTpaHTTap KOHABIPFBUIAD MEH TEXHOJIOTHSIIBIK
MPOLIECTEP/IIH TEXHHUKAIBIK-9)KOHOMUKAIIBIK TEHIepIMAEpIH >Kacailabl, kbuty cysibanapel men KIC
KOH/IBIPFBUTAPBIHBIH HEPTeTHKANBIK OaFachlH JKYpri3efi, KalTarama SHEprHsi pecypcTapblH OHIIpY
MEH TaiianaHy KeJeMiH aHBIKTaiIbl, NpoIecTepAiH ece0iH JKyprizedi. >KOHE aHbIKTaJFaH
pe3epBTEPIiH OPBIHAATYBIH KaMTaMachl3 €TeTiH KypbutFbuiap. KopbIThIHIBI Oara ska3z0arna eMTUXaH
YKOHE €CENTIK KYMBICTBI KOPFay HOTHKeNepi OOMBIHIIIA aHBIKTAJIATbI.

Lenvro oucyuniumsl s1615emcst hopmuposanue y Masucmpanmos Hagbiko8 8 001acmu UCHONb3068AHUSL
BMOPUUHLIX DHEP2OPECYPCO8 U  00VUeHUs IPDEeKMUSHOMY BOGICUCHUIO UX IHEPeMUYECKO20
NOMEHYUANA 8 MEXHOIOSUYECKVIO CXeM) NPOMbBIULEHHbIX Npeonpusmuil. J[ucyuniuna cooepicum:
BUObL U HANPABTIEHUS. UCNOIb308AHUSL BMOPUUHBIX IHEPSEMUYECKUX Pecypcos, onpedeienue oovema
evixo0a u ymuauzayuu BOP, cowcueanue coprouux BOP, enyboxas nepepabomka eoprouux BOP ¢
Yenvlo  NONyueHus  IPPEeKMmusHbIX  MONIUG,  MAMEpPUalbHble U Meniogvle  OANAHCH
IHEP2OMEXHONIO2UYECKUX — YCMAHOBOK,  YMUIU3AYUS — BbICOKOMEMNepamypuvix meniogvix BOP,
Ymuauzayus — HusKomemnepamypuwvix —mennosvlx BOP, ucnonvzosanue mennogvix BIP  na
npeonpusimusx, ymuauzayusi BIOP  uzbeimounoco oOaenenus. Ha npakmuueckux 3amsmusx
Ma2ucmpanmsl  COCMagAm MexHUKO-IKOHOMUYecKue Oalancyl YCMAHOBOK, MEXHOIO0SUYECKUX
npoyeccos, npogeodym HePeemuyecKyio OYeHKY mennogulx cxem u ycmanosoxk TOC, onpedensm
00veMbl 8bIX00A U YMUIUAYUU BMOPUUHBIX IHEPLEMUUECKUX Ppecypcos, Npoeeodym pacuémul
npoyeccos u annapamos, 00ecneuusarwux pearusayuro blsaeieHHbIX pe3epsos. Mmozoeas oyeHka
bOyoem cpopmuposana no umoz2am NUCbMEeHHO20 IK3AMEHA U 3AWUmsl paciemHtou pabomai.

The purpose of the discipline is to develop master's students' skills in the field of using secondary
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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.

9.2

MuHu-XKbUTY
ANEKTPCTAHIMAIIA
PBIHBIH JKOHE
Ka3aHIbIKTapIbIH
KBLLY
SHEPTUSICHIH
ayauTi
/TennosHepreTHy
eCKUi ayJIuT
MuHU-TOC u
KOTEJBbHBIX/
Thermal energy
audit of mini-
thermal  power
plants and boilers

[ToHHIH MaKcaThl — MaruCTPaHTTapa KOCIMOPBIHIAP MEH YHBIMIAP/IbIH YHEPTeTUKANIBIK 3epPTTeYIIepiH
KYPri3yaiH MiHIETTEpl MEH 9/IicTepl Typasibl HAKTHI TYCIHIKTEP/i KAJIBINTACTHIPY; YHEPTHS ayIUTIHIH
acranTapblMEH TaHBICY, JHEpPrus YHEMJEY CallaChIHIaFbl HOPMATHBTIK KYKBIKTHIK AaKTUJICpMEH,
calajblK epeKeNepMeH KoHe epexenepMmeH TaHbicy. [lonre wbiHamap kipeni: Ka3zakcran
PecnyOnmuKachIHBIH DHEPTreTHKAIBIK ayIUT JKOHE OHHEPIUs THIMIUITIH apTThIPy CajachIHAAFbI
HOPMATUBTIK KYKBIKTBIK 0a3achl; IIaFbIH JKBUTYy OJJIEKTP CTAHIMUIAphl MEH Ka3aHIbIKTapIbIH
TEXHOJIOTHSUTBIK TIPOLECTepl MEH KOHIBIPFBUIAPBIHBIH KbUTY OallaHChl; JHEPreTUKAIBIK AayAuT
olicTeMeci; HHEprusl ayAWTiHE apHajdFaH XKaOIbIK; INaFblH JKbUIY OJJIEKTP CTaHUUSAJIApbl MEH
Ka3aH/AbIKTap/arbl SHEPrusl ayIuTIHIH EpeKIIEeTIKTepl; *KbUIy MPOLECTEPIHIH 3HEPrus TUIMIUIITIH
apTTBIPY IIapajapbl; HYHEPreTUKAIbIK ayAUT KEe31HJE YCBHIHBUIATHIH ILIapayap/iblH 3KOHOMHKAIIBIK
TUIMIUTITIH Oaranay. ToxipuOenik cabakrap Ke3iH/Ie MaruCTpaHTTap YHUBEPCUTET FUMApPATHIHBIH O1p
OeJiriHe TEKCepy JKYprizeli OHE albIHFAaH MONIMETTEp HETI3IHJe YHUBEPCHUTETTIH OKIMIILTIK
FUMapaThIHBIH YHEPTETUKANBIK ayIUTi Typasbl akT jkacaiael. KopbITeIHABI Oara jkaz0ama eMTHXaH
’KOHE €CEeNTIK HKYMBICThI KOpFay HOTHKeJepi OOIbIHINIA aHBIKTAJIA b

Lenvro oucyunaunvl A6715emMcs GopMUposanue y Macucmpanmos omuyémanueo20 NOHUMAHUA 3404y U
MEMOO08 NPOBEOCHUsL IHEPSEMUYECKUX 00CIe008aHUL NPEONPUIMULL U OP2AHUZAYUL, O3HAKOMICHUE C
NpUbOpHLIM  0becneyeHuem dHepeoayouma, O3HAKOMIEeHUe ¢ HOPMAMUBHO-3AKOHOOAMENIbHbIMU
akmamu, OmpacieeblMu NOCMAHOGNEHUAMU U NOJONCEHUAMU 6 001acmu dHepeocOepetCenus.
Hucyunauna coodepoicum: HopmamusHylo 6aza PK 6 obnacmu sHepeoayouma u nosviulenus
9Hep2oIhPekmusHoCmu; Meni06oU OAIAHC MEXHON0SULEeCKUX npoyecco8 U ycmanoeok munu-TIC u
KOMENbHbIX,  MemoOOoNo2Ul0  NpPOBeOeHUsi  dHepeoayouma,  o00opyoosanue Ol NPOBEOeHUs
9Hepeoayouma, ocobenHocmu nposedenus snepeoayouma na munu-TIC u KomenvbHbiX, MEPONpUAMUs
N0 NOBLIUWEHUID  IHEP2OIPDEKMUBHOCIIU — MENT0BbIX  NPOYECcCO8,  OYEHKY  IKOHOMUUECKOU
agppexmusnocmu meponpusmul, peKoMeHOyemvlx npu duepeoayoume. Ha npakmuueckux 3auamusx
Ma2ucmpaumsl nposedym 00C1e008aHUs. 4aCcmU KOPHycd YHueepcumema U COCMAGAM OM4ém no

OH/PO/ON
1,4




9Hepeoayoumy aOMUHUCIPAMUBHO2O 30AHUsl YHUBEPCUMEMA HA OCHOBAHUU MNOTYYEHHbIX OAHHBIX.
Hmoeosas oyenrxa 6yoem chopmuposana no umo2am RUCbMEHHO20 IK3AMEHA U 3auumsl pacuemuoll
pabomoi.

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 on the results of the written exam and defense of the calculation work.

31(Cl'[epI/IMeHTa.TIbHO-HCCJ’IC}IOBaTeJILCKaﬂ pa60Ta

DKCHEepUMEHTTIK-
3epTTEY KYMBICHI

/

3epTTey TakbIpblObl OolbIHIIA oneOueTTepre mony. JKbuly 3HEpPreTUKANbIK MPOLECTepl 3epTTey
omicrepin TaHmay. JKbUIy JHEPreTHKAJIBIK MPOILECTEP/i OAKCICPUMEHTTIK 3eprreyiep. O3
TOXKIpUOENepIHI3AIH HOTWXKENEpiH oHAey. O3IHIIK 3epTTey HOoTIKenepl OolblHIIA OasHAama

OKcrepuMeHTallb | TallbIHJIay KOHE KOpFay.
HO- Jlumepamypuwiti  0630p  no  meme  ucciedosanus.  Bvibop  memooos  ucciredosanus OH/PO/ON
10 | uccnenoBaTenbeK | meniodHepeemuiecKux npoyeccos. DKCHepUMEHMAlbHble UCCIe008aHUS  MENI0IHePLeMUYeCcKUX 13 145
as pabota / npoyeccos. Obpabomka pe3yrbmamos cobcmeenHvix sKcnepumenmos. Iloocomoska u 3awuma Y
Experimental omuema no pe3yibmamam coOCMEEHHbIX UCCIO08ANHUI.
research work Literature review on the research topic. Selection of methods for studying heat and power processes.
Experimental studies of heat and power processes. Processing the results of own experiments.
Preparation and defense of a report on the results of own research.
Hrorosas arrecrauus
Marwuctpiik 3epTTey TaKbIPHIOBI OOMBIHINA OMEOMETTEpPre WIONY; KBTIy IHEPTreTUKAIBIK TPOLECTEepAl 3epTTey
AKOOaHbI ONICTEpIH CHIIATTAy; JKBUIY SHEPreTHKAJBbIK IMPOLECTEepli Tajjay HOTIIKENEpIH CHMATTay; XKbULY
pecimzey kXoHe SHEPreTHKANbIK IPOLECTEPl AKCIEPUMEHTTIK 3epTTey HoTmxkenepiH cumnarray. MII OolibiHina
KOpFay Ipe3eHTaIMs MaTepUallIapblH JalbIHIAY JKOHE KYMBICTBI KOpFay OH/PO/ON
11 | /Odopmnenne u | Jlumepamypuoiti  0030p no  meme  UCCIEO08AHUS;  ONUCAHUE  MEMOO08  UCCLEO0BAHUS 8 145

3aliuTra
MarucTepcKoro
npoekra/
Preparation and

menjosnepeemuiyecKux npoyeccos, onucanue pes3yibmamoe aHaluzad menjiodnepecentuiyecKux
npoyeccos, onucadHue pes3yabmanoe IKCNepUMeHmalbHblX uccne0o8anull menjiosnepeemudecKux
npoyeccos. Iloocomoska npe3eHmayuOHHblx Mamepuailos no MII u 3awuma pa60mbl

Literature review on the research topic; description of methods for studying thermal energy processes;




defense of a
master's thesis

description of the results of the analysis of thermal energy processes; description of the results of
experimental studies of thermal energy processes. Preparation of presentation materials on MP and
defense of the work




Cafak TypJiepi 00ibIHIIIA Ay TUTOPHUSIJIBIK CAFaTTAP/AbI 06J1y
Pacnpenesienue ayIMTOPHBIX YaCOB 110 BUAAM 3aHATHI
Distribution of classroom hours by type of classes

Konnany / Ilpniaoxenue / Application

IIonniH aTaysl/
Ha3zpanue qucuuninHbl/
Name of discipline

Kz/
ECTS

Carar canbl / Koanuectso yacos / Number of hours

Hopicrep /
Jexknmun /
Lectures

IMpakTHKaIbIK
/
IIpakTuyeckue
/ Practical

3epTxaHaJbIK /
JlabopaTopHbIe
/ Laboratory

CryausuibIk /
Crynuiinbie /
studio

Kexe /
NuauBuayajabHble
/ Individual

COK
/ CPC
I TWS

Kadenpa /
Kadenpa /
Department

bazoevie oucyunaunvt (b/]) = 10 kpeoumos
(BK=6 kp, KB=4 kp)

BY3o06ckuit komnonenm (6 kpedumos)

et Tini (Kociou) / MHOCTpaHHBIH SI3BIK
(mpodheccronanphsit) / Foreign language
(professional)

22,5

37,5

Menemxmenr / Menemxment / Management

15

7,5

37,5

Backapy nicuxosorusicer / Tlcuxomorust
ynpasienus / Management Psychology

7,5

15

37,5

BII/TII yukni = 4 kpeoum / Komnonenm no
ev1oopy = 4 kpeoumos/ BD/DC cycle = 4
credits

MenemxmenT x00ace! / TIpOeKT MEHEHKMEHT
/ Project management

AKaneMUsUIBIK MaKCAaTTAFbI 1IEeT Tl /
MHocTpaHHbBIN S3bIK JJ1S1 aKaI€MUYECKUX
neneii / Foreign language for academic
purposes

22,5

15

82,5

KII mukai GKK=29 kpenut /IIpogunvusie
oucuunaunot (IIJ1)=29 xpeaurta/ PD cycle
(UK)=29 credits

KII/ZKK=19 kpeaut/I1I/BK= 19 kpeauron/
PD/UK=19 credits

Kby 2HEpreTHKAChIHBIH Ka3ipri Mocemnenepi /
CoBpeMeHHbIE TTPOOIEMBI TETIJIOIHEPTETHKH /
Modern problems of heat power engineering

30

15

105

JKputymMeH KaMTaMachI3 eTy KyHesepin naiiaaiany
/DKCIUTyaTaIys CUCTEM TeII0CHA0KeHuUs/

30

15

105




Operation of heat supply systems

OHmipicTik ToxipubOe
IIponsBoACTBEHHAS TPAKTHKA
Production practice

KI/TII=10 xpeautrep/ II/ KB=10
KpeauToB/
PD/DC=10 credits

Kby 25eKTp CTaHIUANAPBIH NaliaTaHyAaFbl
KopliaraH OpTaHbl KOpFay TCXHOJIOTUsIapbl /
[TpupoooxpaHHbIe TEXHOJIOTHH MU padoTe
TEIUIOPHEPTeTHIECKUX YCTaHOBOK / Environmental
protection technologies in the operation of thermal
power plants

KaTTbl TYPMBICTBIK jK0HE OHIIPICTIK KAIIBIKTAPABI
OHIICYIIH TepMUSUTBIK 9icTepi / / Tepmudeckue
METO/IbI IEPEPadOTKH TBEPABIX OBITOBBIX U
MPOM3BOJICTBEHHBIX 0TX0/10B / Thermal methods
of solid domestic and industrial waste processing

30

15

105

ExiHIITIK 9HEPreTHKAIBIK PECYPCTap.Ibl
naiinanany /Mcrnonap3oBaHre BTOPUYHBIX
sHepropecypcon/ Use of secondary energy

MUHHU-KBUTY 3JIEKTPCTAaHIUSUIAPBIHBIH KOHE
Ka3aH/IBIKTapAbIH KbITy SHEPTHACHIH ayJHTI
/TerumosnepreTrndeckuii ayaqut MUHH-TOC U
kotenbHbIX/ Thermal energy audit of mini-thermal
power plants and boilers

30

15

105

OKCIEPUMEHTTIK-3ePTTEY KYMBICHI
3KCHepI/IMeHTaIIBHO-I/ICCJ'IGI[OBaTe.HBCKaH
pabota

Experimental research work

13

Ammecmauusn

Ogopmnenue u 3aujuma mazucmepcKoi
duccepmayuu




