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Heat power engineering



«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 OGarmapiaamacbl  KeJjieci
KY’KaTTap Herizinge
asipiaenren/O0pa3oBaTesibHasi NporpamMma
pa3padoTaHa Ha OCHOBAaHHH CJIeTYyIOUINX
nokymentoB /The educational program is
developed on the basis of the following
documents

1. KP Fouibim sxone sxorapbl 011iM MUHHCTPIIITIHIH 2022 sxbUtFbl 20 minaeaeri No2 OyHpbIFbIMEH OEKITUINeH
YKOFaphl JKOHE JKOFApbl OKY OpHBIHAH KEHIHT1 O11iM Oepy/iH MEMEJICKETTIK >KaJalbiFa MIHIETT] CTaHAAPTThI
(kana pemakmusaa 04.03.25 Ne90) /T'ocymapcTBeHHBI 00I11€00sS3aTeNbHBIA CTaHAAPT BBICIIETO U
MOCJIEBY30BCKOTO 0Opa3zoBaHusi, yrBepkaeHHbIN npukazoMm MHuBO PK ot 20 wurons 2022 roma Ne2 (B
penakuuu 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 PecmyOnmkacel skorapbl OUTIM Oepy/iH YJITTHIK OUTIKTUIIK meHOepi/HammonanpHas paMka
kBanudukanuii Beiciiero odpazosanus PecnyOnukn Kaszaxcran/National Qualifications Framework for
Higher Education of the Republic of Kazakhstan




Kacion cranpaprrapas! Tangay / Ananus Ilpodeccnonanbubix crangapros / Analysis of professional standards

binim G6epy OarnapnaMachbIiHBIH KOJBI )KOHE aTaybl/
Kox n HanmeHnoBanue 00pazoBaTeIbHON MPOTPaMMBbl/
Code and name of the educational program

7MO07156 7KbL1y 3HepreTHKAaChl
7MO07156 TenJio3nepreTuka
7MO07156 Heat power engineering

Binim G6epy 0argap/iaMachIHbIH 0aFBITHI 00MBIHINA KICiON cTaHAAPTTAPABIH Ti3iMi / Ciincok nmpodeccHoHATBHBIX CTAHAAPTOB 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

Kplnymen :ka0abIKTay :Kyilenepin mnaiinanany («Atameken» Kasakcran PecmyOmukacsl ¥NTTHIK Kocilkepiiep mamatackl backapma
TeparaceiubiH 2019 xkputFel 26 kentokcanmarbl No 262 OyiipeirsiHa Ne 22 KockiMina) / DKCIUIyaTamusi CHUCTEM TENJIOCHAGKEHUS
(ITpunoxenune Ne22 k mpuka3zy Ilpencenarens [Ipasnennst HanmonansHOM manaTel npeanpuaumateneil Pecmyonuku Kazaxcran «AtaMekeH» oT
26 nekadps 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/JlalYes

NHHOBAOMSIIBIK KO0AaHBI KOMMepHHMsUIaHALIPY («ATameken» Kaszakcran PecmyOmukacer ¥urteik Kocinkepnep manaracsl backapma
TeparachHBIH OpbiHOacapeHbH 2019.12.24 Ne 259 oOyiipeirsiHa Ne 3 koceimmia)/ KomMmepuuanauw3anuss HWHHOBAIHMOHHOTO MPOEKTa
(IMpunoxenne Ne 3 k npukaszy 3amectutens [Ipeacenarens IIpasnenus HaumonanpHo# manaTel mpeanpuHuMateneit Pecryonuku Kasaxcran
«Atameken» ot 24.12.2019r. Ne 259) / Commercialization of an innovative project (Appendix No. 3 to the order of the Deputy Chairman of
the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

6-8

YKox/Het/No

HNunoBanusabIK uaesaapasl d3ipaey xkoHe Tpanchopmanusiiaay («Arameken» Kazakcran PecnyOmukacsl ¥urTeiK Kocinkepsep manarackl
Backapma TeparaceiHbIH opbiHOacapsiHEIH 2019.12.24 Ne 259 Oyiipeireia Ne 9 xockivina)/ Pazpadorka u TpaHchopManusi MHHOBALMOHHBIX
uneir (Ilpmnoxxenne Ne 9 k mpukazy 3amecturens [Ipencematenst IlpaBnenms HammonanbHol mamatel npennpuHnmareneil Pecrrybnmkn
Kazaxcran «Arameken» 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

Kox/Het/No

HNuHoBanMsJIbIK 6HIM/KBI3MET KOPCETYre TEXHUKAJNBIK TancbIpMa 3ipaey («Artamexen» Kazakcran PecnyOnukacel ¥nrreik Kocinmkepiiep
nanatacel backapma TeparaceiHBIH opbrHOacapeiHEH 2019.12.24 Ne 259 Gyiipeirsiaa Ne 10 koceimina)/ Pa3padoTka TeXHHYECKOro 3aJaHUsA Ha
co31aHue HHHOBauUMOoHHOM npoayxkuun/ycayr (Ipunoxenue Ne 10 k npukasy 3amectutens [Ipencenarens [Ipasnenus HanmonansHo manaTel
npennpunauMaresei Pecryonuku Kazaxcran «Arameker» 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

JKox/Het/No

Ka3aKCTaHHLIH KaHa MAMAHABIKTApbl MCH K¥3[>IpeTTepiHil-[ aTJacCblHAAFbl MAMAHABIKTAP / Hpoq)eccml B ATJIace HOBBIX l'lpO(l)eCCI/lﬁ H
komnerenuuii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan

Perenepanus xoHe Kalita eHJey HHKeHepi / IHkeHep mmo pereHepanuu u yrmimsanun / Regeneration and recycling engineer

Vio/JTalYes

DHepreTHKaJIbIK MeHeDKkep / DHepromenepkep / Energy manager

Vio/la/Yes

DHepreTUKajbK HbICAHAAPb MYIbTH(HU3UKAIBIK Moaenbaeyre Heriznenren AXCOK a3ipneymi urxenep / Mmxenep mo paspadorke CAIIP Ha
6ase MynbTH(H3HYIECKOTO MozaenupoBanusi oosekroB suepretuku / CAD development engineer based on multiphysics modeling of energy
facilities

Kox/Het/No

DJEKTp XKOHE JKBUTY SHEPTHACHIH CaKTay KYPBUIFBUIAPBIH 93ipJIeyIli xoHe jxo0anaymsl / Pa3paboTunK-NIpOSKTHPOBIIMK HAKOMUTENEH 31eKTPO-1
remtosnepruu / Developer and designer of electrical and thermal energy storage devices

JKox/Het/No

IlaBaogap 00JbICBIHBIH KAHA KICINTEP MeH KY3bIpeTTep aTJachblHAarbl MaMaHAbIKTap / Ilpodeccnn B ATiace HOBBIX podeccuii n



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

xommneTenuuii [laBaogapcekoii odnactu / Professions in the Atlas of new professions and competencies of the Pavlodar region

Cenimpinik meHekepi / Menepkep no Hagexxnoctr / Reliability Manager

Wo/MalYes




Bijim 6epy 6arnapaamacbinbin nacnopThl / [lacopt o6pa3oBartennHoii mporpammsl / Passport of the educational program

Tipkey nemipi / Perucrpanmonnsrii Homep / Registration number

7M07100314

binim O6epy canachIHbIH KOJIbI XKOHE aTaybl/
Ko u HaumeHoBaHMe 061acTi 00pa3oBaHus/
Code and name of field of education

7TMO7 VrxeHeptik, OHIeY jKoHE KYPBUIBIC cajaiaphl
7MO07 UnxenepHble, 00pabaThIBAIOLINE U CTPOUTEIBHBIE OTPACITH
7MO7 Engineering, manufacturing and civil engineering

JlaiibiHgay OarbITBIHBIH KOJIBI KOHE aTaybl/
KOIL N HAMMCHOBAHHEC HAIIpaBJICHUA HOI[FOTOBKI/I/
Code and name of direction of personnel training

7MO071 UnrxeHepus KoHE WHKEHEPITIK 1C
TMO071 WnkeHepust U HHXKEHEPHOE JEJI0
7MO071 Engineering and Engineering trades

Binim 6epy Garmapiamanapsl TOOBIHBIH KOJIBI KOHE aTaybl/
Koa n HanMeHoBaHME TPyNIbl 00pa30BaTEIbHBIX IPOrpaMm/
Code and name of group of educational programs

MO098 XXbu1y 3HEpPreTHKACKHI
MO098 TennosHepreTrka
MO098 Heat power engineering

binim Gepy GaraapiaMachIHbIH KOJIbI )KOHE ataybl/
Koz u HanmeHoBaHMe 00pa3oBaTeIbHON IPOrpaMMBbl/
Code and name of the educational program

7MO07156 Kbty 2HEpreTUKachl
7M07156 TernosHepreTuka
7M07156 Heat power engineering

binim Gepy 6armapiaamachiHbiH MakcaThl/ Llens oOpazoBaTeabHOM
nporpammbl/ Educational program purpose

Kbuty sHEpreTUKaNIbIK KYHelepii, MponecTepAl KOHE IKbUTYTEXHOJOTHSIIBIK
KYpBUIFBUIAP/bl ~ MHXKUHUPUHTKE  JKOHE  PEUMH)KUHUPUHIKE  OaillaHBICTHI
MIHIETTEpPAl KYy3€re acelpy YOIiH OUIIMi, JaFAbIChl JKOHE JaFabIChl Oap
MaMaHAapael gaibiHAay / [loaroroBka crenuanincToB, 00IaJaloNX 3HAHUIMH,
YMCHHUAMU U HaBbIKaMU JJI p€ajiu3aliiy 3aaa4, CBA3aHHBIX C WHXWHHUPUHIOM H
PCUHKUHUPUHTIOM TCIUIOOHCPICTUYCCKHUX CHUCTEM, IMPOLHCCCOB U alIlapaToB
terorexronoruu / 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 6epy OarnapnamachiHbIH TYpi/ Bun o0pazoBarensHON nporpaMmsl/
Educational program type

JKauna / Hosasg /New

¥BIII 6oiisiaina genreit/Yposens mo HPK/Level on NQF

7

CBIII 6otisamia genreit/Yposens mo OPK/Level on SQF

7

binim Gepy GaraapaaMachIHbIH alpBIKIIIA epeKiIeniKTepi /
OTtnuuuTensHble 0COOEHHOCTH 00pa30BaTEBHON MPOTpaMMBbl/
Educational program distinctive features

Kok /Het / No

Oxkpity Tini / SI3b1k 00yuenus / Language of education

Kasak, opbic / kazaxckuii, pycckuit/ kazakh, russian

Kpenutrepain kenemi/O6bem kpeauror/Volume of the credits

60

bepinerin nopexe/llpucyxnaemas crenens/ Degree to be conferred

Maructp/Maructp/Master

OxkpiTy Mep3imi/Cpok o0y4enusi/Period of study

1 xwin/1 Ton/1 year

I[afII)IHI[I)IK OarbIThIHA JIMIICH3UACBIHBIH, )KOHEC OFfaH KOCBIMIIIAHBIH HGMlpl

Ne KZ43LAA00018924 ot 28.09.2020 r., Ne024




/ Homep nM1ieH3UM Ha HAIIpaBJIEHUE IIOATOTOBKY U IPHUIIOKEHHUS K HEl /
The license and its annex number on the direction of training

AKKpeIUTTey areHTTITiHIH aTaybl )KoHE aKKPEIUTTEYAiH KOJIJaHbLTY
Mep3iMi / HammenoBaHnue AKKPCAUTAIUOHHOI'O ar€HCTBa U CPOK
nevicteus akkpeautanuu / The name of the accreditation agency and the
period of accreditation validity




Tynekrin 6inikTiiik cunarramacel /KBannpukanuonnas xapakrepucruka Bbimycknuka/ Qualification characteristics of a graduate

Bepinerin mopexe/
[Mpucyxnaemas creneHs/
Degree awarded

«7MO07156 — XKbury sHepretnka» bbb OoiibIHIIA TEXHUKA FRUTBIMIAPBIHBIH MarucTpi
Maructp texundeckux Hayk 1o OIl «7M07156 - Tennmosnepreruka»
Master of technical sciences in EP «<7M07156 — Heat power engineering»

Kacibu kp13mer cananapbl/
Cdepsr mpodeccronanbHOM
EATEILHOCTH/

Areas of professional activity

Keutynel eHIipy JKOHE MaiianaHy, OHBIH aFbIHBIH 0acKapy J>KOHE SHEPrUSHBIH OPTYPJi TYPJIEPIH >KbUIYFa
allHaJABIPy YIIiH JKacaliFaH aJaM KbI3METiHIH KYpaJlJapbIHbIH, 9/1iCTEpi MEH SHICTEPiHIH KHUBIHTBIFBIH KAMTHTHIH
JKBUTY YKOHE DJIEKTP DHEPTHUSACHIH OHAIPYre KaTBICTHI FHUIBIM MEH TeXHHKa canachl / O0JacTh HayKM M TEXHHKH,
CBs3aHHAasA C TCINIOOHCPICTUUCCKHUM MPOU3BOJACTBOM, KOTOpasd BKIHOYACT COBOKYIIHOCTH CPCACTB, CHOCOOOB U
METOA0B JeJI0BeUEeCKO ACATCIIBHOCTH, CO3JaHHBIX JId I'CHEpalK H NPHUMEHCHUA TCIUIOTHI, YIIPABIICHHA €€
NIOTOKaMH | TpeoOpa3oBaHus pa3anyHbix BuaoB sHeprun B Tertoty/ 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 o0beKTinepi/
OOBeKTHI MPohecCHOHATBLHOM
NeSITEIBHOCTH/

Obijects of professional activity

Keuryns! enaipy, Oeiy xoHe naiinanany OOMBIHIIA KOCIMOPBIHAAP MEH TEXHOJIOTHSUIBIK KOHABIPFBUIAP; jk00anay
*koHe xobanay yibiMaapsl / TIpeanpusaTis ¥ TEXHOIOTHYECKUE YCTAaHOBKH IO MPOU3BOACTBY, PACIPEICICHUIO H
UCIIONIb30BAHUIO TEIJIOTHI; MPOCKTHO-KOHCTpYKTOpCcKKe opranm3aiuu / Enterprises and technological installations
for the production, distribution and use of heat; design and engineering organizations

Kocibu kp13met MmoHaepi/
[TpeameTsr podeccrnoHanbHOM
NeSITENbHOCTH/

Subjects of professional activity

3HCp1"CTI/IKaHBIH, JKbLTY OBJICKTD CTAHUOUAJIAPBIHBIH TCXHOJIOTUAJIBIK npouecwpi; GHepKQCiHTiK JKOHC KbLTY
Ka3aHAbIKTaphl; O©HEPKACINTIK KACIMOPHIHIAP MEH YHBIMAAPAbl OPTAIBIKTaHABIPHUIFAH KOHE aBTOHOM/IbI KbUTYMEH
KaOJpIKTay KYHesepi; SHEeprusi eHAIpYy KoOHE TapaTy )Kyienepi; KbUTyMeH aOJbIKTay >KoHE XKbLTY JKeJiepi; cy
JKOHE OTBIH JalbIHAAy KYHelepi, eHIM camachlH Oakpliay jKyileci, KocimOpbIHAaFkl cara MEHEIKMEHTI XKyhect,
KOCIMOPBIHAAFEl €HOEKTI KOpFay JKOHE OHEPKACINTIK Kayimci3mik kydeci / TexXHONOrMYecKue MpOLECCh
3HepFeTH‘IeCKOI>'I MIPOMBIIIJICHHOCTH, TCIIJIOBBIC BJ'IGKTPOCTaHI_[I/II/I; IMPOMBIIIJICHHBIC )51 OTOITUTCIILHBIC
KOTCJIbHBIC,CUCTEMBbI HOCHTPAJIU30BAHHOTO W AaBTOHOMHOI'O TGHHOCH36)I(€HI/ISI MMPOMBIIIJICHHBIX HpeIIHpI/ISITI/Iﬁ )41
OpraHW3aIui;CUCTEMBbI TIPOM3BOJICTBA M PACIHpEACIICHUs] SHEPrOHOCUTENCH, TerIopuKalus U TEIJIOBBIE CETH;
CUCTCMbI TIOATOTOBKM BOABI W TOIUIMBA, CHUCTCMbI KOHTPOJISI KadeCTBa MNPOAYKIHWH, CUCTECMA MCHCIKMCHTA
KauecTBa Ha TMPEANPUITHH, CHUCTEMa OOECTICYeHHMs OXpaHbl TpyJa W TPOMBIIUICHHOW OE30MacHOCTH Ha
npexanpusitan / 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

Koaciou kpi3meT Typiiepi/Busbt
npodeccroHaTbHOM
nesirensrocTH/ TYpes of professional
activity

OHTIPICTIK-TEXHOJIOTUSUTBIK; OMEPAlUSIIBIK; OPHATY JKOHE ICKe KOCy; IW3aiiH, YUBIMAACTHIPYIIBUIBIK KOHE
6aCKapy1_HBIJ'IBIK / HpOI/ISBOI[CTBeHHO-TCXHOJ'IOFI/I‘ICCKaH; BKCHJ'IyaTaLII/IOHHa}I; MOHTaXHO-HaJIaJJ04YHa, HpOGKTHaH;
opranu3aimonHo-ympasiaeHueckas / Production and technological; operational; installation and adjustment; design;
organizational and managerial




Oky Hotm:kenepi/Pesyabrarsl 00yyennsi/Educational outcomes

Ickepiik, KociOu >koHE FBUIBIMH OpTajga YiiaeciMIl KoraM Kypy OapbIChIHAA KeIIOACIIBUIBIK KacHETTepiH KepceTeli /JleMOHCTpupyeT

JMIEPCKUE KavyeCcTBa MPH CO3MIAHUU OPTaHMYHOTO OOIIEeCTBa B 00JaCTH JEI0BOro, mpodeccuoHanbHoro, HayuyHoro mupa /Demonstrates | OH/PO/ON 2
leadership qualities in creating a harmonious society within the business, professional, and scientific world

MeMIIeKeTTiK, OpbIC JKOHE LIET TULAEPIHIE KOCciOH jKoHE FhUIBIMU KBI3METTIH Herisri aarnpuiapsiHa ue (A2, B1, B2 nenreiinepi) (A2, B1, B2

neHreiepi) /BiaaneeT OCHOBHBIMU HaBBIKAMHU TTPOGECCHOHATFHON U HAYYHOU JESITETLHOCTH HA TOCYAaPCTBEHHOM, PYCCKOM U HHOCTPAaHHOM OH/PO/ON 3

s3bikax (ypoBenb A2, B1, B2) /Has basic skills of professional and scientific activity in the state, Russian and foreign languages (level A2,
B1, B2)

JKblmy-3HEpPreTHKANBIK ~ XKOHE JKBUIY-TEXHOJOTHSUIBIK KAaOIBIKTApIBbIH CEHIMII JKYMBICHIH, JYpbIC KbI3MET KOpCeTYyiH, >KeHICYIl
YHBIMIACTBIPY/IBI JKOHE KAHFBIPTYABI KamTamachi3 eteni / ObecneynBaeT HAISKHYIO padO0Ty, MPABIIIBHYIO SKCIUTyaTallli0, OpPTraHU3aIrio
PEMOHTa W MOJEPHH3AIMIO TEIIOIHEPreTUIECKOr0 M TeIUIOTEXHOJIOorHueckoro obopynosanusi / Ensures reliable operation, correct
maintenance, organization of repairs and modernization of thermal power and heat technology equipment

OH/PO/ON 5




Bbinim Oepy 0arnapiaamaceinbiH MasMyHbl/Conep:kanne odpa3oBaresbHoil nporpamMmmbl/Content of the educational program

ukia xoHe

Monyab aTaybl/ Cemectp| IlIon koawl/ . KOMIIOHEHT/ bakeLiay Oxy narumceci/
ITonnin ataybl/ HBICAHBI/ Pesyabratr
Ha3zBpanue KZ/ | /Cemect Kon Muka n
Ne Ha3Banue qucuuninHbl/ dopma o0yyeHus/
MoyJsi/ ECTS | p/Semes | mucuunjauHbi/ L KOMIIOHEHT/ .
L Name of discipline KOHTPOJIs1/ Educational
Module name ter Discipline code Cycle and Eorm of control outcome
Component
1 Monyinb Nel 2 1 ShT (k) et timi (Kaciou) / MHOCTpaHHBII A3bIK
(Monynb 5201/1Ya(p) | (mpodeccnonansHsrii) / Foreign language BIIPKK
MEHEIKMEHTA) 5201/ FL(p) (professional) BJ/BK En/Sxs/Exam
5201 BD/ UK
2 1 Men 5202 MenemxmenT / MeHexMenT / BIT/ KK
Management BJI/BK Emt1/2Kx3/Exam OH/PO/ON 2.3
BD/UK
2 1 BPs 5203 / backapy ncuxonoruscsl / [lcuxonorus BIT/KK
PU5203/ yrnpasneHus / Management Psychology BJI/BK Em1/OK3/Exam
PM5203 BD/UK
2 Monysb Ne2 MZh 5204 /PM | MenemxmeHT xo6achl / [IpoekT BIN/TII
(Momynb 5204/ PM 5204 | menemxment / Project management BI/KB Em1/OK3/Exam
MEHEHDKMEHTA U BD/DC
KOMM YHHUKAIIHH) 5 1 AMShT 5205/ | AkageMHUsIbIK MAKCATTAFbI IIET Tii / EIUTII OH/PO/ON 2,3
IYaAC 5205/ | MHOCTpaHHBIH S3BIK IS aKaJEMHUCCKUX BJUKB Ewmr/Sxs/Exam
FLAP 5205 nenei / Foreign language for academic BD/DC
purposes
3 Monyab Ne3 ZhEKM 5301/ | XKbuty sHEpreTHKAaChIHBIH Ka3ipri
. KII/2KK
(CoBpemeHHbIE 5 1 SPT 5301/ macenenepi / CoBpeMeHHbIE TPOOIEMBI TJUBK Ewt/Oxs/Exam OH/PO/ON 1
ACTIEKTHI MPHPE 5301 | termosnepretuxu / Modern problems of PD/UK
TETUIOIHEPTETHK heat power engineering
n) ZhKEZhP 5302/ | )KslmymeH KaMTaMachl3 €Ty JKyienepin
EST 5302/ naianany /JKCIUTyaTalus CHCTEM KIIDKK
5 1 . I1JI/BK Emt/Ox3/Exam | OH/PO/ON 1, 5
OHSS 5302 terutocHaOxenus/ Operation of heat PD/UK

supply systems




Monaynb Ned
(Onepreruka u
YCTOMYUBOE
pa3BuUTHE)

Kbuty saexTp cTaHIUSIapbIH

ZhESPKOKT | maitgananyaarbl KOpLIaraH OpTaHbl
5303 /PTRTU | KOopray TeXHOJIOTHUSIAPHI /
5303 [TpuponooxpaHHbIE TEXHOJIOTHUH MTPU OH/PO/ON 1, 5
/EPTOTPP paboTe TEeTI0IHEPreTHIECKIX YCTAHOBOK
5303 / Environmental protection technologies
in the operation of thermal power plants KIVTII
4 — I17I/KB Emt/9x3/Exam
KatTbl TYpMBICTBIK HKOHE OHJIPICTIK PD/DC
KTOKOTE KaJIABIKTapAbl OHACYI1H TEPMUSIIBIK
5304 omicrepi / Tepmudeckre MeTOIbI
ITMPTBPO nepepadboTKH TBEP/IbIX OBITOBBIX U OH/PO/ON 5
5304/TMSDIW | mpou3BoIcTBEHHBIX 0TX010B / Thermal
P 5304 methods of solid domestic and industrial
waste processing
EXIHIIIIIK SHEPTreTHKAIIBIK pECYpCTapIbl
E|§5R3F())553853/|I5\|{QE nainanany /Mcronp3oBaHne BTOPHYHBIX OH/PO/ON 1,
5305 sHepropecypcon/ Use of secondary 4,5
energy resources
5 MZhESKZhEA | MuHU-XbITY 2JI€KTPCTaHIUIIAPBIHBIH Eggg Eatt/Sxa/Exam
5305/ JKOHE Ka3aHIBIKTapAbIH KbLTY
: PD/DC
TAMTESK OHEPTHUACHIH ayIuT1 OH/PO/ON 1. 4
5305/ /TennosHepreTHYeCKUi ayIuT MUHH- ’
TEAMTPPB | TOC u korensHbix/ Thermal energy audit
5305 of mini-thermal power plants and boilers
9 OnuipicTik Taxipuode / KII/2KK JAC/A3/DC
[IpousBoacTBeHHAs MPAKTUKA / ITJI/BK OH/PO/ON 5
Production practice PD/UK
13 OKCIIEPUMEHTTIK-3ePTTEY KYMBICHI / KII/2KK JAC/A3/DC
OH/PO/ON
DKCIEPUMEHTAIbHO-UCCIIE0BATENbCKAS ITJI/BK 145
pabora / Experimental research work PD/UK T
8 Maructpiik mpoeKTThI peciMIey KOHE KIT/2KK KopFay /3amuTal
Kopray /OdopmiieHne U 3amuTa ITJI/BK defense OH/PO/ON
marucrepckoro npoekra/ Preparation and PD/UK 1,4,5

defense of a master's project




Ilonaep Typauabl magaimertep/CBeaenns o gucuunannax/Disciplines Information

Kpeauttep Oky
ITonnin aTaybl/ . caHbl/ HITHKeCl/
HaunMeHoBaHHe HoHniH KbICKAMA cHNATTaMACk1/ KonunuyecrBo | Pesyabrar
Ne KpaTkoe onncanue THCHHILTHHbI/
TUCIUIIINHBI/ . NPT KpeauToB/ o0yyenus/
L Short description of the discipline .
Discipline name Number of | Education
credits al outcome
uka 6a30BbIX TUCUUIIMH
By30BCKHII KOMIIOHEHT
1 | e timi Frutbimu-3eprrey sxymeichl. Active Voice. J{albIHIBIK OaFbIThl OOWBIHINA FRUIBIME eHOEKTep. Passive 2 OH/PO/ON
(Kacibm) / Voice %oHe nacCUBTI KOHCTPYKLUSIIAp/bl ayiapy. YakbITiia Keiicy. FeutbIMu 3epTTeysep jkoHe jkaHa 3
NuoctpanHbIi TexHonorusuap. Monanbablk eTictikTep. Ceinemaeri eTicTiH (yHKUUsUIapbl. FhUIBIMM KiTamxaHa.
A3BIK Wndunutus, repynnuil. Foeutbimu koHdepennus. Typrepi ycbHbICTap. TOJNBIKTBIpYIAp TypJepi.
(nmpodeccuonansy | XKana feUIBIMH JKeTicTikTep. Tikenel jkoHe kaHama ceisey. llpeseHTanus KOMMYHHMKAIUSTHBIH
Hb1it) / Foreign FBUIBIMH TYP1 pEeTIHJIE.
language Hayuno-uccnedosamenvckas paboma. Active Voice. Hayunvie mpyowl no nanpagnienuro noo2omosKu.
(professional) Passive Voice u nepeeoo naccusnvix koncmpyrkyuil. Coenacoseanue spemen. Hayunvie uccneoosanus u
Hogble mexHono2uu. Modanvhuvle enazonvi. Pynxkyuu enazona 8 npeonroxcenuu. Hayunaa 6ubnuomexa.
Hnunumus, cepynoun. Hayunas xoumgepenyus. Tunwvt npeonoscenui. Buoer donoanenuii. Hoewvie
HayyHvle Oocmudicenus. Ilpamas u Koceenwnas peuwv. Ilpezenmayus Kax Hayynas @opma
KOMMYHUKAYUU.
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 | MeHemxMeHT / [ToHHIH MaKcaThI )KOFaphl aHBIKTaIMaFaHbIK ACHI€HiHIe KbIMH ©3repMelli OpTaia KbI3MET aTKapaThIiH 2 OH/PO/ON
MenekMeHT / 3aMaHayd YWBIMIIBI THIMZAI OacKapy[blH OAicTepi MEH KaruaajapblH MarucTpaHTTapFa TYCIHIIpY 2

Management

Oonbill TaObUTabl. MeEHEIKMEHT MOoHIH OKY MarucTpaHTTapra TKIpHOeTiK KbI3MET calachIHaa
Oackapy menrnmaepin Kaopuiaay OUTIKTUTIITIH, 6acKapy KbI3MET JaF/AbICHIH JKOHE FBUIBIMH OWJIAybIH
IaMbITaabl. «MeHeIHKeHT» MOHI KYpaAeli kKoHe e3repMeri opTajia KbI3MET €TeTiH 3aMaHayH YHBIMJIbI
THIMJII OacKapyIbIH 9ICTEPl MEH KaFHIaChIH JKOHE d/IICTEMECIH KapacThipadbl. « MEHEIKEHT» MMOHIH
OKy MarucTpaHTTapra ToXipuOenik KbI3MET eTy cajlachlHAa Oackapy uIemrimjaepiH KaOblijayra,
0acKapylIbUIBIK KbI3MET IaFJbICHIH JaMBITyFa JKOHE FBUIBIMHA OWJIAYbIH JaMBITyFa MYMKIHJIIKTIK
Oeperi.

Heﬂb Kypca 3aKjirouaenics 6 oocmudicenue NOHUMAHUU mazucmpanmamu Memodwzoeuu, NPpUHYUNos u




MemoOuKu 3phheKmusHoco ynpasieHus COBPEMEeHHOU OpeanHu3ayull, KOmopas @OYHKYuoHupyem 6
UBMEHYUBOU cpede, 8 VCIOBUSAX BbICOKOU HeonpedelenHocmu. Jlucyuniuna «Menedscmenmy
paccmampusaem Memoooa02uro, NPUHYUNLL U MemoOuKy 3¢hheKkmusHo20 ynpasieHus cO8PeMeHHOl
opeanusayuet. H3zyuenue oucyuniumvl «Menedxcmenmy no3eoaUm paszsums y MAUCMPAHMO8
HayuHoe MululleHue, HaAB8blKU YNPasleHYeCcKol 0esamelbHOCmUY, YMeHue 8 NPUHAMUU YNPaGleHYecKux
peutenuil 8 cghepe nPakmuieckou 0esimeibHOCHIU.

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
TICUXOJOTHSICHI /
[Tcuxonorus
yrIpaBieHus /
Management
Psychology

¥Ycwmpuran "backapy ncuxonoruscel" oKy Kypehl CTYASHTTEPiH Oackapy KbI3METiHIH KYPBUIBIMBI,
JMHAMHKACHl JKOHE CpEKINENIKTepl, YHBIMIACTBIPYIIBUIBIK JXOHE OacKapyIIBUIBIK JKYHenep MeH
KAaThIHACTAP/ABIH Op TYPJi TYpJepiHE CHTI3UIMeH Ke3le aJaMIaplblH MiHE3-KYJIKBIH TCHXHKAIBIK
peTTEeyNiH 3aHABUIBIKTaphl MEH MEXaHM3M[epi, COHAal-aK OChl JKyHelep MeH KaThIHACTap/blH
NICHXOJIOTHSUIBIK CHITATTaMasIapbl Typasbl KociOu OiliMaepiH alTapbIKTail TONBIKTBIPAIbI.

Ilpeonacaemviii  yueonviti  kypc  «llcuxonoeus  ynpasnenussy  CywecmeenHo  OONOJHSEm
npogeccuonanvubvle  3HaHUs ~ 00VUAOWUXCS O  CHMpPYKmype, OUHAMUKE U  OCODEHHOCMSAX
VYNPAaBIen4ecKol 0esamelbHOCMY, O 3AKOHOMEPHOCMAX U MeXAHUMAax NCUXUYECKOU pezynayuu
noseoenust 1ooell NPU Ux KIOYEHUU 8 PA3IUYHble MUNbl OP2AHUIAYUOHHO-YAPABIEHYECKUX CUCeM U
OMHOWEHULL, A MAKHCe NCUXOJI02UYeCKUe XapaKmepUuCmuKy 3mux Cucmem U OMHOULeHUU

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.
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MeHepKMEHT
xobacsl / [IpoekT
MEHEDKMEHT /
Project
management

[Tonai oKBITYIBIH MaKcaThl — xKo0aHbl Oackapy MexaHu3Mi. bacrankpl ecenti ¢popmanuzanusiayiad
Oacrtamn, oJaH KeWiH KOMITBIOTEpJe MaTeMaTHUKAJIbIK MOJENbAlI KYpy *KOHE IIeNly apKbUIbl IIEIIiMIi
Tajnay XoHe Oackapy IIEHIIMIH KaJbIITAaCTBIPY apKbUIbl MIEHIIM KaObulay MpOLECIH MEHrepy.
OHlipiCTerl TEXHUKAIBIK-DKOHOMUKAJBIK KOPCETKIIITEpAl Tajjay >KoHE >Kocmapiay. OHAIpICTIH
TEXHUKAJIbIK-OKOHOMUKAJIBIK ~ KOPCETKIIITEPIH  Kocmapiay okyheci, k00aHbl  OacKapyIblH
yibiMaacTeipy Mexanusmuepi. JKobamapasl KapKbUIAaHIBIPY TETIKTEPl, JKYMBIC KOJEMIH JaMbITy
omictepi. XKoOaubiH THIMIUIITiH Oaranay. JKobaHbl Oackapyra apHajfaH OarnapiiaMaiblK >KOHE
aKIapaTThIK XKyHenep.
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Llenv npenooasanus Oucyuniunvl — Mexawusm ynpaeneHusi npoexmamu. OceoeHue npoyecca
NPUHAMUS Peuenus, HavyuHas om Gopmaru3ayuu UcxoOHoU npobiemvl, Odnee yepes NOCMPOEHUe U
peulenue MamemamuiecKol MoOelu HA KoMnblomepe 00 AHAAU3A peuleHUs U GopmMuposanus
VIpasnenyecko2o pewieHus. Ananuz u niIaHupoeanue MexHUKo->KOHOMUYECKUX noxkazamenei 6
npoussoocmee. Cucmema NIAHUPOBAHUA MEXHUKO-IKOHOMUYECKUX NOKa3ameneu npou3eoocmea
Op2aHU3AYUOHHbIE MeXAHU3MbL YNpasienus npoekmamu. Mexanuzmvl QuUHAHCUPOBAHUS NPOEKMOS,
Memoovl  paspabomku obvema pabom. Oyenka 3¢pgexkmusenocmu npoexma. Ilpoepammmnoe
obecneuenue u UHPOPMAYUOHHbIE CUCTEMbL OISl YNPAGLeHUs 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

AKxaneMHUsIIIbIK
MaKcaTtTarbl HICT
Timi /
NuoctpanHbIi
SI3BIK JIJISI
AKaAICMHUYCCKUX
eneii / Foreign
language for
academic
purposes

KypcThiH MakcaThl — FBUIBIMH KOHE aKaJeMUSJIBIK KapbIM-KaThIHAC Kypajbl pEeTiHAe MIeT TUIIH
meHrepy. Kypc OapbIChiHIa MarucTpaHTTap aybl3lia KOHE Ka3dalla IIeT TUTIHIETI aKaJeMUSUIBIK
KapbIM-KaThIHACTBIH HET13Tr1 MapaMeTpiiepi MeH epeKIIeTiKTepiMeH TaHbIcaabl. Marucrtparypa
CTYICHTTEpI KOociOM KBI3MET callachIHIAFbl aKMapaTThl JKWHAY, CAaKTay XOHE OHJICYIIH 3aMaHayH
omicrepiMeH ne TaHbicanbl. Kypc OapeichiHna anmbiHFaH (OHABIK OLTiMAI UTepy KoHE OeceHuipy,
TOJILIKTBIPY, KCHEWTY MKOHE ©3CKTUICHIIPY CTpaTeTHusyiapbl d3ipJicHeIl. TepMHUHOJIOTHS >KOHE
TepMHHOTpadus. OKbITYFa apHAJIFaH aFbUIIIBIH TiMl. AKaJeMHsIIBIK KoMMyHuKanus. JKazbaia xoHe
aybI3lla KapbIM-KAaThIHAC €peKIIenikTepl. FbhulbiMFa apHaiafaH arbUIIBIH TiMl. FBUIBIMH CTUITB.
FoueiMu 3epTreynepaeri Kagamaap. PbUibIMH MOTIHHIH TEXHUKAJBIK Mu3aiHbl. FhUIBIMU 3epTTey
oxicremeci. MarucTpiiik 1uccepTalusHbIH O0acTallybl )KOHE asKTalybl.

Lenv oucyunaunvl — 0o6nadenue UHOCMPAHHBIM S3IKOM KAK CPEOCMBOM HAYYHO20 U AKAOeMUYEeCKO20
obwenuamu. B xode uzyuenus xypca masucmpanmol 3HAKOMAMCSA C OCHOBHLIMU NAPAMEmMpamu U
cneyupuKkou yCmHo2o U NUCLMEHHO20 UHOA3bIYHO20 aKademuiecko2o obwenus. Masucmpanmol
maxaice 3HAKOMAMCS C COBPEMEHHbIMU Memooamu coopa, Xparenus u oopabomxu ungopmayuu 8
cghepe npogeccuonanvroll OoesmenvHocmu. B xode usyuenus xypca ocywecmensiemcs paspabomka
cmpame2uil yC80eHUs U AKMUBU3AYUU, NONOIHEHUSA, PACWUPEHU U AKMYaIu3ayuu npuoodpemeHHbIxX
¢onosvix snanui. Tepmunonocuss u mepmunoepagus. Auerutickuii A3vIK 011 NPEenood8aHusl.
Axademuueckas kommynuxayus. Cneyugpuxa nucomeHHo20 u ycmuoz2o obujeHus. Auerutickuii O
Hayku. Hayunvui cmunv. [llacu 6 mayunom uccnedosanuu. Texuuueckoe oghopmaeHue HAYYHO20
mekcma. Memoouka nayunozo ucciedosanus. Hauano u sasepuienue macucmepckoil 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.

kg npopuaInpyombIX IMCHUIINH
By30BCcKHII KOMIIOHEHT

Koy
OHCPICTUKACBIHBI
H Ka3ipri
Macenenepi /
CoBpeMeHHbIE
poOIeMbI
TETI0PHEPTETUKU
/ Modern
problems of heat
power
engineering

KypcThiH MakcaThl — MarucTpaHTTapIblH JHEPrusl OHAIPY KOHE TYPJICHIIPY CXeMaJapbIHbIH
TUIMJUTITIH Talfay >KOHE DHEPTHsl OHAIPYiH KaHa OJICTepiHiH OonamarbiH Oaranay CalachIHIaFbI
JaFIbUIApbIH AAMBITY OOJIBIN TaObLIaAbl. [IoHTe MbIHATAp Kipei: )KbUTY 5KOHE AJIEKTP SHEPTHUSCHIH aly
XKOHE TYPJICHAIPYIIH Ka3ipri KarJalbl, MEPCIEKTUBAIBIK OMICTEpl MEH OdicTepi; Ka3ipri 3aMaHFbI
OTBIH JKaFy JKYHeJepi; *KbITy aMacybl KYIICUTY 9MIiCTepi; KETUIAIpUIreH Oy TypOUHAIBIK JKOHE a3
TypOWMHAIIBIK KOHABIPFBUIAP: TEOPHs KOHE €CENTey; apajiac LUKIAAp MEH KOHJABIPFBUIAP; eNJIiH
SHEPreTHKANBIK  Kayimcizmiri.  Toxipubemik  cabakrapaa  MaruCTpaHTTap  JKBUTY — DJICKTP
CTaHLMSUTAPBIHBIH SHEPreTHKAIBIK KOPCETKIIITEPiH, PHEPTus TUIMIUIK KOPCETKIIUTEpPiH, SPTYpIi
KOHCTPYKIUSAAFbI JKBUTYy KOHE Macca alMacy KYPBUIFBUIAPBIH JKOHE OpPTYPJl JKbUTYTEXHUKAIBIK
MIPOLIECTEPIIH SHEPTHSI KOHE KBUTYy KAKETTUTIKTepIH ecenTeiiai. KopbIThiHIbI OaFa jka30aria eMTUXaH
Ke31H/Ie aHBIKTAJIAIbl.

Llenvio Oucyunnumsl aeisemcs opmuposanue y MasUCmMpaHmos8 HABbIKOG 6 001ACMU aHAIU3d
appexmusnocmu cxem NOAYYEHUs U NPeoOPA30BAHUA IHEPSUU, OYEHKU NePCNeKMUBHOCU HOBbIX
cnoco6os8  npou3goocmea  dHepeuu.  Jucyuniuna — cooepicum: — COBpeMeHHOe — COCmOosHuUe,
nepcneKkmuenvlie Memoobl U CHOCOObl NONYYeHUs U Nnpeodpaz08aHuss Menniogol U 1eKmpuyecKou
9Hepeul; COBPEeMEHHble CUCMEMbl CHCULAHUS MONIUE; MemoObl UHMeEeHCUGUKayuu menioooMena;
nepcneKkmuenvle  napomypoOuHHvie U 2a30mMypOUHHbIE — YCMAHOBKU: meopus U  pacdem;
KOMOUHUPOBAHHbIE YUKTIbL U YCIMAHOBKU, dHepeemudeckas be3onacHocms cmpanvl. Ha npakmuyeckux
3aHAMUAX — Ma2ucmpanmul — paccuumaiom  dHepeemuueckue nokasameau TIC, nokaszamenu
aghhexkmugHocmu  IHEP2OUCNONB30BAHUS,  MENIO-MACCOOOMEHHble  annapamel  PAs3IUYHbLIX
KOHCMPYKYUtl, NOMpeoHOCmy 8 3Hepauu U menie pAasiudHblX Meni0mexHON02U4eCKUX Npoyeccos.
Hmozosas oyenka byoem cghopmuposana 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.

Keutymen
KaMTaMachI3 €Ty
Kyhenepin
nanagany
/DKCIUTyaTaIus
CHCTEM
TEIUIOCHA0XKEHUS
/ Operation of
heat supply
systems

[TonHIH MakcaThl — MarucTpaHTTap/a >KbIIIyMEH Ka0JbIKTay >KyHenepiH maijanaHy >KoHe >KblIyMeH
kKaOJbIKTay OKYHWENepiH JKeAesl Oackapy OOHWBIHINA 1C-OpEeKEeTTep CallACKIHIAFBI JaFIbLIapIbl
KaibTacTelpy. [loHre MbIHanap Kipeai: KbUIyMEH KaOAbIKTay Kyhenepl *oHE OHBIH 3JEMEHTTEpI;
KBUTYMEH >Ka0/AbIKTay JKYHelepiHiH KYMBIC 1ICTEYIHIH AaMy €peKIIEeTIKTEpPiH; KbUIyAbl TachbIMajaay
KOHE TapaTy XKYHeJepiHiH >KYMBICHI; JKelell OacKapylarbl JKbUTy KeJiiepli MeH »aOJIbIKTapbIHBIH
CXeMalapbl; KbUTy JKEJIUIEpIHIH TeMIIepaTypajblK I'paduri >KoHE TUAPABIMKAIBIK JKYMBIC PEXKUMI;
KBUIYMEH >KaOJbIKTay >KYHeNepiHiH Heri3ri >KaOJbIKTapbIHbIH KOHCTPYKIMACHIH, KOHCTPYKTHBTIK
€pEKIIENIKTEepPIH, TEXHUKAJbIK CHUIaTTaMalIapblH, JKYMBIC PEXUMACPIHIH EpEeKUIeNIKTepIH; KbUIY
KENUIePiHIH KYMBIC PEXHUMIHIH IbE30METPUSIIBIK JKOHE TEeMIepaTypalblK TrpaduKTepi, KbULy
JKETUIEPIHIH KJbINThl JKOHE AaBapUSUIBIK KYMBIC PEXKHUMIEPl, KbUTY IKEIUICPIHIH HETI3ri
XKaOJBIKTApPbIHBIH ~ TEXHHUKAJIBIK-DKOHOMUKAIBIK  Kepcerkimrepi.  Toxipubenik  cabaxrapaa
MarucTpaHTTap KajaJapiarbl OOJIIHTeH JKbUIY XOHE JJIEKTPMEH >KaOJbIKTay >KYWeNIepiHIH THIMIi
JKYMBICBIHBIH HETI3T1 KOPCETKIIITepiH TaHIaiabl jkoHe ecenTeini, Kasakctan PecmybnukachiHIarsl
JKBUTY JKOHE DJJIGKTPMEH >KaOJbIKTay >KYHWEJEpiHIH €CeNTeNTeH >KOHE HAKThl JKYMBIC pPEKHUMIIEpl
apaceIHIarel O0ap OailaHbICTapAbl TAIAANW/BI, KOJIKTIK JKOHE JKbUIYy TapaTy JKyHheci 3JIeMEeHTTEepiHiH
HakThl bIcblpanTapsl MeH I[IOK-iH koHE TpaH3WTTIK OHE TapMaKTalfaH >KbUIy KYObIpJIapbIHbIH
THJIPABIMKAIBIK €CENTEeYJIEPiH OpPBIHAAYABI, THe30METPUSIBIK TpaduKTi Kypyabl. KopbITbiHIEI Oara
*a30ala eMTHXaH Ke31H/1€ aHbIKTaJIabl.

Lenvio oucyunnunvl s61semcsa Gopmuposanue y Masucmpanmos Hagblkog 6 001acmu IKCHIYamayuu
cucmem MeNnIOCHAOMCeHUs. U  OesAMeNbHOCMU N0 ONepamueHoOMy  YNPAGIEHUI0  CUCMeMAamu
mennocHabdicenus. Jlucyuniuna codepocum. cucmemvl MeNI0CHAOICeHUs U e20 DJeMeHmbl;
ocobeHHocmu pazeumusi (QYHKYUOHUPOBAHUS CUCMEM MEeNIOCHADN®CeHUA, IKCNIYamayus cucmem
mpauwcnopma u pacnpeoeyienuss menia, cxemvl mMeniogvlx cemel U 000pPy008aHUS, HAXOOAWE20Cs 8
ONnepamueHOM YNpasieHuu, memnepamypuvlii epapux u 2uopasIudecKull pexrcum pabomsl menioulx
cemell,  KOHCMPYKYUs, — KOHCMPYKMUBHble  OCOOEHHOCMU,  MeXHU4ecKue  XapaKmepucmuxu,
0CODEHHOCMU  PedcUMO8 IKCHIYAMAayuu OCHOBHO20 000pPYO008aAHUS CUCEM MENIOCHAOICEeHUsL,
nvezomempuyecKue u memMnepamypHle 2pauKy pexrcuma pabomul meniogulx cemeu, HOpMAaibHble U
asaputinvle pexcumvl pabomsl Menjiosvlx cemell, MexXHUKO-IKOHOMUYeCKUe NoKasameaiu OCHOBHO2O0
060opyoosanusi mennoguix cemei. Ha npaxmuueckux 3aHAMUAX MASUCMPAHMbL BLINOJHAM 6blOOD U
pacyem  6a308vlx  nokazameneu  IPHeKmusHol  IKCHIYAMAyuUU  pacnpeoeNeHHblX — CUCHeM
MeNnI0IHEP2OCHAOICEHUS 20POO08, NPOBEOVIN AHANU3Z CYUWECMBYIOWUX COOMHOUWEHUN PACYEMHbIX U
Gaxmuueckux pescumos SKCHIyamayuu cucmem menniodHepeocuadxcenus PK, nposedym oyenky
Gaxkmuyeckux nomepov U 3QHeKmusHoCmU dIeMeHMO8 CUCTEMbl MPAHCNOPMA U PACHPeOeNeHUs]
Menia, 6bINONHAM 2UOPABIUYECKULl pacyem MPAH3UMHO20 U PA38emeEIeHH020 Menionpo8ooos,
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nocmposm nve3omempudeckuii epagux. Hmoeosas oyenxka 6Oydem cghopmuposana 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.

MarucTpaHTTap/ibl ©OHEPKICINTIK KOCIMOPBIHAAPABIH, YHBIMIAPABIH KYPBUIBIMBIMEH, >KbIIYMEH
XKaOJpIKTay OKYHeNepiMeH, »JHEprus OHIIpiCiH YHBIMIACTBIPY JKOHE OacKapyMeH, Herisri
TEXHOJIOTUSUIBIK MPOLIECTEPMEH TaHbICTHIPY. [luccepTanus TakbIphlObl OOMBIHINA aKHapaTThl )KUHAY,

OHaipicTik OHJICY KOHE TaJIJIay, KOWBUIFAH MIHACTTEP HICITy 9ICTepl MEH KypaJiiapblH TaHAAY.
ToXIpHOe /| O3naxomnenue Ma2ucmpanmos co CMpPYKmMypou NPOMbIULIEHHbIX NPeOnpusimull, OpeaHu3ayull,

7 [Tpou3BOACTBEHH | cucmemou mMeni0CHabN CeHUs, OpeaHuzayuell U YnpasieHuem 3SHepeemudeckum npousso0cmeoM, OH/PO/ON
as TpaKTUKAa / | OCHOBHbIMU mexHoNo2udeckumu npoyeccamu. Coop, obpabomka u anaiusz ungopmayuu no meme 5
Production duccepmayuu, 8b100p Memoo08 U cpedCcmas peutenss NOCMABLeHHbIX 3A0aH.
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.
Huka npoguanpyombIX 11 CHUATINH
KoMnoneHT o BbI0OpPY

8.1 | XKpury aexTp [loHHIH MakcaTbl — MarucTpaHTTapFa >KbUTy-dHEPreTUKa CallaChbIHbIH SKOJOTHSUIBIK Kayilci3Airia OH/PO/ON
CTaHLMSUIapbIH KaMTaMachI3 eTy OoiibIHIIA Kyieni Tocll JaFapuiapelH MeHrepy. [loHre MplHanap Kipeni: KopuiaraH 1,5
naiiananygarkl | OpTaHbl KOpPFayAblH OSHEPreTUKAJBIK JKOHE OKOJOTHSUIBIK TEXHOJOTHSIIAPBI, 3USHIBI 3aTTapiabl
KOplIaraH YKOFOJIBIH TEXHOJIOTHUSIIBIK 9MIiCTEPi, KOMIPMEH JKYMBIC ICTEHTIH JKbUTY DJIEKTP CTaHLHUSAIAPBIHAA a30T

OpTaHbI KOpFay
TEXHOJIOTUSIAPbI

OKCHJI1 HIBIFAPBIHJBUIAPBIH a3aMTyAbIH €H JKaHa J>KOHE MEePCIEeKTHBAJIbI TEXHOJIOTHUSIApHI, Tra3
HIBIFAPBIHABUIAPBIH  Ta3apTyIblH  (PU3MKa-XUMMSIBIK JKOHE OMOXUMMSJIBIK OJICTepi, TayapIbIK




/TIpupomooxpaHH
bI€ TCXHOJIOTNU
pu pabore
TCIIJIOOHEPTCTUIC
CKHX YCTaHOBOK /
Environmental
protection
technologies in
the operation of
thermal power
plants

OHIMJIEPIl aldy. YCTaJFaH Kypamjac OeNiKTepAeH jkacaiaraH OyibIMIap, TYTIH Tra3lapblH KYKIpT
OKCHJITEpIHEH Ta3apTy OMICTepi MEH TEXHOJOTHSUIAPBI, OHEPKAICINTIK KOCIMOPBIHIAPIBIH aFbIHIbI
CylmapblH TEePMUSUIBIK OeiTapanTaHAbIpy, TEXHOJOTHUSIIBIK MPOLECTEPIiH CYHMBIK KalAbIKTapbhIH
MEXaHHUKAJIBIK Ta3apTy, KOCIMOPBIHAAPIAAH aFbIHIBI CyJIapIbl Ta3apTyIbIH OHOJOTHSUIBIK OJICTEpi.
Toxipubenik cabakrapia MariucTpaHTTap Ka3aHABIKTHI MalanaHy Ke3iHJeri KyKipT MeH a3oT
OKCHJITEpiHIH IIbIFapbIHIBIIAPEIH €CEeTTEeH/I1; JaCTaHFaH OHJIPICTIK aFbIHAAPIbl Ta3ajlayFa apHaJFaH
KYPBUIFbLIAP, KOCIMOPBIHAAPAH MIBIFATHIH 3USHABI IBIFAPBIHIBUIAPAbI KATATUTUKAIBIK Ta3apTy YIIiH
KBUTY/bl KAJIIIBIHA KENTIPYMEH KaTaTUTUKAJIBIK PEAKTOPAbIH €CeNTeyAePiH XKYpri3el, TOpIbl PUiIbTp-
TYMaH/JIbI KO0 KOHE adpPOTEHKTI ecenTeini. KopbIThIHIBI OaFa xka30alia eMTUXaH HOTHKeC! OONBIHIIA
AHBIKTAJIAIBL.

Lenvio oucyunnunsl a61aemcs npuodopemenue MacucCmpanmamy Hagblkog CUCEMHO20 No0xX00d 0
obecneueHusi  9IKOIO2UUECKOU — Oe30nacHoCmu  meniodHepeemudeckou  ompaciu. Jucyuniuna
cooepoicum: dHepeemuKa U NpUpoOOOXPAHHbIE MEXHONO02UU 3aWuUmyvl OKpydjcaoujel  cpeowl,
MexHoN02UYecKue Memoobl NOOABNIEHUS BPEOHbIX 8elecme, Hogeliuiue U NePCneKmugHble MexHOI02UU
0J1s1 CHUdICEHUS 8bIOPOCO8 OKCUO008 asoma Ha y2onvublx TOC, uzuko-xumuyeckue u OuoxumMuyecKue
Memoobl OYUCMKU 2a308bIX B8bIOPOCO8, NONYHEHUe U3 YIAGIUBAEMbIX KOMNOHEHMO8 MOBAPHBIX
NPOOYKMO8, Memoobl U MEeXHON02UU OHYUCKU ObIMOBLIX 2A308 OM OKCUOO8 Cepbl, MmepMuiecKoe
06e38pedcusanue CMoOYHbIX 600 NPOMBIUIEHHBIX NPEONpUAMUL, MEXAHUYECKAs OYUCMKA HCUOKUX
OmMX0008 MEXHONO2UHUEeCKUX Npoyeccos, Ouonocuyeckue Memoobl OHYUCMKU — CHOYHbIX 800
npeonpusamuil. Ha npaxmuueckux 3aHAMUAX MA2UCMPAHMbL PACCUUMAIOM 8b1OPOCHI OKCUOO8 Cepbl U
asoma npu pabome KOmi08, annapamsl OJisl OYUCKU 3A2PAZHEHHbIX NPOU3BOOCTNEEHHBIX NOMOKOS,
npogedym pacuem Kamaiumuyecko2o peakmopa ¢ pe2eHepayueil meniomol 01 Kamaiumuieckou
OYUCMKU 8PEOHBIX 8b1OPOCO8 NPEONPUAMUL, PACCUUMAIOM CeMOYHbI PUIbMP-MYMAHOYI08UMENb U
aspomenk. lmozosas oyenxa byoem cghopmuposana no umoeam 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.

8.2

Katter
TYPMBICTBIK YKOHE
OHJIIPICTIK
KaJIIBIKTAp b
OHJICY/IH
TepMI/ISIJ'II)IK
omicrepi //
Tepmuueckue
METOJIbI
nepepadoTKu
TBEPIBIX
OBITOBBIX U
HpOI/ISBOI[CTBeHH
BIX OTXOJIOB /
Thermal methods
of solid domestic
and industrial
waste processing

[TonHiH MakcaThl — MarucTpaHTTapFa KATThl TYPMBICTHIK KOHE OHAIPICTIK KaNIbIKTapAbl OHIEYIIH
3aMaHayH JKOHE O3bIK TePMUSUIBIK daicTepiH MeHrepy. [IoHHIH Ma3MyHBI: HETI3Ti JIaCTayIIbl 3aTTap
MEH KOpILIaFaH OpTaJarbl 3USHIABI 3aTTapblH MOJIIEPIHIH HOpMallapbl, OHIIPICTIK KaIIBIKTapAbIH
HETI3rl CcUmaTTamanapbl, KaJJABIKTapAblH KayiNTUNK KIAChIH AaHBIKTAy, KATThl TYPMBICTHIK
KaJABIKTapAbIH HET13r1 cUMaTrTaMaiapbl, KATThl TYPMBICTHIK KaJIABIKTapJaH Maiaanbl eHIMIAEPal aty
omicTepl. KaIABIKTAp, KATABIKTApabl TEPMUSIIBIK OCHTapanTaHABIPy OMICTEPIHIH KIacCHU(HUKAIUACHI,
TEPMUSUIBIK OeTapanTaHIbIpy MPOLECTEPIHIH HETI3Tl TEXHOJOTHSUIBIK CXeMalapbl , TEPMHSUIBIK
OeifTapanTaHIblpyFa  apHaJFfaH  JKbUIy  pPEaKTOPJIApPBIHBIH  HETri3T1  Typiepi,  TEPMUSIIBIK
OeifTapanTaHIblpy MPOLECTEPIH JKYPrizy Ke3iHAe KOpIIaFraH OpTaHbl KOPFAay TEXHOJIOTHSICHI,
JHEPreTUKAIBIK JKOHE OKOJIOTHSIIBIK TPOTPECCHBTI  TEXHOJOTHSJIAPILI  CHTI3YIIH 3aMaHayd
TEHACHISUIAphl  TEPMUSJIBIK ~ OeWrapanTaHiplpyFa  apHaiFaH.  ToxipuOenik — cabakrapaa
MarucTpaHTTap KaJABIKTApJbIH KayINTUTIK KJIAChlH AaHBIKTAWIbl, TEPMUSIBIK OedTapanTaHabIpy
MPOIECTEPiHIH TEXHOJIOTUSIIIBIK CXEeMaJapbIHBIH  THIMILUITH AHBIKTAHIbI, TEPMHUSLITBIK
OcliTapanTaHAbpIpyFa apHajFaH TepMOpeakTopabl ecenteimi. KopweIThiHabl Oara xaz0aima eMTUXaH
HOTHKEC1 OOMBIHIITA aHBIKTAIA b

Lenvio oucyuniunel sA615emMcs npuobpemeHue MazuCmpanmam Hagblkos 6l1A0eHUs COBPEMEHHbIMU U
NepPCNeKmuHbIMU — MEePMUYECKUMU — Memooamu  nepepabomku  meepovix  OblmoGvix U
NPOU3800CMEEHHBIX O0MX0008. [Jucyuniuna cooepicum: OCHOGHble 3acpASHUMeNU U HOPMAMUBHL
CO0epIHCanus 6DeOHbIX Beujecma 8 OKpyicaiowell cpeoe, OCHO8HbLE XAPAKMEPUCTNUKY NPOMBIULTIEHHBIX
0mxo0008, onpeodeieHue KIACCA ONACHOCMU OMX0008, OCHOBHbIE XAPAKMEPUCUKU MEepOblX
ObIMOBLIX OMX0008, MeMmOObl U3GNEeUeHUs. NOJe3HOU NPOOYKYUU U3 MEepOblX OblMOBbIX OMX0008,
Kiaccugukayus mMemooo8 mepmuiecko20 00e368pexcusanus omxo00s, OCHOBHblE MEXHOI0SUYecKue
CXeMbl NpoYeccos8 MmMepmMooOe38pPeHCUBAHUs, OCHOBHbIE GUObI  MEPMUYECKUX PeaKmopos Ois
mepmMu4ecKo20 00e368petCusanlis, MexHON02Us 3auumul OKpyxcarouell cpedvl Npu NPoseoeHuUU
npoOYeccos mepmMudecko2o 00e38pPeHCUBAHIUs, COBPEMEHHbIe MEHOCHYUU Pealu3ayul SHepeemuyecKu u
IKONOUYECKU COBEPUIEHHBIX MEXHON02UNl mepmudecko2o obesspedcusanus. Ha npaxmuyeckux
3AHAMUAX MASUCMPAHMBL ONPEOeisim KAACC ONACHOCMU OMX0008, Onpeoeism 3@@ekmueHocms
MEXHON02UYECKUX CXeM NpOoYecco8 mepmoode38pedcusanis, nposedym pacyem mepmMuiecKo2o
peakmopa 015 mepmuyecko2o obeszspedcusanus. HMmozosas oyenka 6Oyoem cghopmupoeana 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

Exinnrimik
OHEPICTHKAJIBIK
pecypcTaps
nanagany
/Mlcnionb3oBaHue
BTOPUYHBIX
HEPropecypcoB/
Use of secondary
energy resources

[TonHiH MakcaThl — MAarMCTPAHTTAPABIH KalTallaMa »SHEPreTHKANBIK pecypcTapAbl maiijanaHy
CaJIaCBIHAAFBl JAFIbUIAPBIH JAMBITY JKOHE OJIApIbIH JHEPreTHKANIBIK OJEYeTiH OHEPKICINTIK
KOCIMOPBIHAAPABIH TEXHOJIOTUSIIBIK CXEMachlHA THIMAI TapTyFa yipery. [IoHHIH Ma3MyHBI: KaiiTanama
SHEPreTUKAJIBIK pecypcTapisl TMalanaHy Typiepi MeH OarbITTapbl, KalWTalamMa SHEpPreTHKAIbBIK
pecypcTapAblH IMIbIFApy JKOHE TaiianaHy KeJeMiH aHbBIKTay, JKAHFBII KalTalaMma YHEepPreTHKAIIBIK
pecypcTapbl xKaHy, TUIMI1 OTBIH ajly MaKcaThIH/a JKaHFbIII KaliTalaMa SHEPreTUKAIbIK PECypCTap bl
TEPEH OHJCY, JHEPreTHKAIBIK TEXHOJOTUSIBIK KOHIBIPFBUIAPIBIH MATEPUAIIBIK JKOHE IKBLTY
OamaHCcTapbl. , JKOFapbl TeMmIepaTypasiblK KbeuUTysnblK KOP maiimamany, TemeH TemIepaTypasblK
x*bUTynelK KOP maiimanany, kocimopeiHmapaa >keutynslk KOP maiimamany, apTeiK KbickiMabl KOP
Kaiita eHney. ToxipuOemk cabakrapiaa MarucTpaHTTap KOHABIPFBIIAD MEH TEXHOJIOTHSIIBIK
IPOIECTEP/IIH TEXHUKAIBIK-DKOHOMUKAIBIK TEHIepIMIEPIH Kacaibl, kpuTy cynbamnapsl MeH JKOC
KOH/IBIPFBUIAPBIHBIH YHEPTeTUKAIBIK OarachblH XKYprizeli, KalTallamMa 3HEeprusi pecypcTapblH OHAIPY
MEH TaiifanaHy KeJIeMiH aHBIKTalAbl, NPOIECTepAiH eceOiH IKyprizemi. >KOHE aHBIKTAJFaH
pe3epBTEeP/IiH OpbIHAATYbIH KaMTaMachl3 e€TeTiH KypbulFbliap. KopbITbiHABI Oara jxa30aia eMTHUXaH
YKOHE ECEMNTIiK KYMBICThI KOpFay HOTH)KeJepl OOMBIHINIA aHBIKTAJIAbI.

Lenvio oucyuniunbvl A61aemcsa hopmuposanue y Masucmpanmos Hagvlko8 8 001acmu UCHOIb308AHUS
BMOPUUHBIX  IHEP2OPECYPCO8 U  00VUeHUsT IPDEKMUBHOMY BOBIEUCHUIO UX OIHEPLeMUUEeCKO20
NOMEHYUANA 8 MEXHOIOSUUECKVIO CXeM) NPOMbBIUUIEHHbIX NPeOnpusmul. JJUcyuniuna cooepicum:
BUObL U HANPABLEHUSL UCNONB308AHUSL BMOPUUHBIX IHEPEMUYECKUX PeCypCcos, onpeoeierue oOvema
evixooa u ymuauzayuu BOP, cocueanue coprouux BOP, enyboxas nepepabomka eoprouux BOP ¢
yenvlo  NOMYHeHus  IPPEeKmMusHuLIX  MONAUG,  Mamepudivbhvle U Meniogvle  OANAHCH
9HEP2OMEXHON0UYECKUX —YCMAHOBOK, YMUIU3AYUS  BbICOKOMEMNEepamyphvlx meniosvix BOP,
Ymuausayus — HusKomemnepamypuwvix mennosvix BOP, ucnonvzosanue mennogvix BIP  Ha
npeonpusamusx, ymuauzayusi BOP  uzbvimounoco Oaenenus. Ha npaxmuueckux 3amsmusx
Ma2ucmpaumsl  COCMAAmM  MeXHUKO-9KOHOMUYecKue Oanancbl YCMAHOBOK, MEXHOI02UYECKUX
npoyeccos, nposedym 3HePemuyecKylo OYeHKy mennogulx cxem u ycmanosoxk TOC, onpedensm
00veMbl  8bIX00A U YMUIUZAYUU BMOPUUHBIX IHEPLEMUUECKUX pecypcos, Npo8edym pacuémol
Apoyeccos u annapamos, 00ecnedusarwux peaius3ayuro 6blsa8IeHHbIX pe3epsos. Mmozosas oyenka
bydem cghopmuposana no umo2am NUCbMEHHO20 IK3AMEHA U 3aWUmsl paciemuol pabomsoi.

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

MuHHU-XKbLTY
ANEKTPCTAHIUSTIA
PBIHBIH JKOHE
Ka3aHAbIKTapIbIH
KBLTY
DHEPrUsICHIH
ayauTi
/TemmosHepreTny
eCKHui ayIuT
MuHU-TIC u
KOTEJIbHBIX/
Thermal energy
audit of mini-
thermal  power
plants and boilers

[ToHHIH MaKcaThl — MaruCTPaHTTap/a KOCIMOPBIHIAP MEH YHBIMIAP/IbIH YHEPTETUKAIBIK 3€PTTEYIepiH
KYPri3yliH MIHAETTEPl MEH 9IICTepi Typasibl HAKTHI TYCIHIKTEP/l KaJbINTACTHIPY; SHEPTHUs ayAUTIHIH
acranTapbIMeH TaHbBICY, SHEPrHsl YHEMJEY CallaChIHAAaFbl HOPMATHUBTIK KYKBIKTHIK aKTiJIEPMEH,
Calalblk EpeXeIePMEeH JKoHEe epexenepMmeH TaHbicy. [lonre wbiHamap kipeni: Kasakctan
PecryOnMKachIiHBIH SHEPreTHKAIBIK ayAUT JKOHE OHHEPrus THIMAUIIIH apTThIPy CajJachIHIaFbl
HOPMATHUBTIK KYKBIKTHIK 0a3achl; IIAFbIH KBUTy OJJICKTP CTAHIMSUIAPHl MEH Ka3aHIBIKTApIIbIH
TEXHOJIOTHSUIBIK MPOIECTepl MEH KOHIBIPFBUIAPBIHBIH JKBUTY OallaHChl; JHEPreTHKANIBIK ayauT
o/icTeMeci; HHEpPrus ayauTiHE AapHaJFaH >KaOIbIK, MIaFbIH JKBUTY OJEKTP CTaHIMsIApbl MEH
Ka3aHJbIKTApJAaFbl DHEPTUs ayAUTIHIH EpeKIIeNIKTepi; KbUIy MPOIECTEPIHIH SHEPTrHs THIMILIITIH
apTTHIpy MIapajapbl; YHEPreTHUKAIBIK ayIuT Ke31HJe YCBHIHBUIATBIH MIapaiapJblH SKOHOMHUKAIBIK
THIMAUTITIH Oaranay. Toxipubenik cabakrap Ke3iHAe MaruCTPaHTTap YHUBEPCUTET FUMAPATHIHBIH Oip
OemiriHe TEKCepy JKYprizeli KOHE ajblHFAaH MOIIMETTEp HETI3iHJe YHUBEPCHUTETTIH OKIMIIUTIK
FUMAapaThIHBIH YHEPTeTUKAIBIK ayIUTI Typaibl akT jkacaiinbl. KopbIThIHABI Oara jkaz0aiia eMTHXaH
YKOHE €CEMTIK XKYMBICTBI KOpFay HOTH)KeJIepi OONBIHIIA aHBIKTAJIAbI.

Lenvro ucyuniunvl A6158emcs Gopmuposanue y Macucmpanmos omuémiue020 NOHUMAHUS 3a0ay U
MEMOO08 NPOBEOCHUS IHEP2EMUYECKUX 00CIe008aHUL NPEONPUSIMULL U OPLAHU3AYULL, O3HAKOMAEHUE C
NpUbOpHLIM  0becneyeHuem dHepeoayoumd, O3HAKOMAEHUe ¢ HOPMAMUBHO-3AKOHOOAMENbHbIMU
aKmamu, OmpaciesbiMy NOCMAHOGNEHUAMU U HOJONCEHUAMU 6 001AcCmU dHEP20COHEPeHCeHUs.
Hucyuniuna cooepoicum: nopmamusnyro 6aza PK 6 obracmu snepeoayouma u nosviulenus
9Hep2oIhPexmusHocmuy, menio6ol 6AIaHC MEeXHOI0SULeCKUX npoyeccos u ycmanogok munu-T13C u
KOMENbHbIX,  MemoO0I02Ur0  NPOBEOeHUsi  3Hepeoayouma, 000pyoosanue ONisi  NPOBEOCHUs.
9Hepeoayouma, ocobenHocmu nposederus snepeoayouma Ha munu-TIC u KomenvbHbiX; MepoOnpusmus
N0  NOBLIUWEHUID  IHEP2OIPHEKMUBHOCMU — MENL08bIX  NPOYECCO8,  OYEHKY  IKOHOMUUECKOU
agpexmusnocmu meponpusmuil, peKomeHoyemvlx npu sHepeoayoume. Ha npakmuyeckux 3aHamusx
Mazucmpaumsl nposedym 00Cie008aHUs YACMU KOPHYCA YHUGepCUmema U COCMmAgsan Omuém no

OH/PO/ON
1,4




9Hepeoayoumy aOMUHUCPAMUBHO20 30AHUS YHUBEPCUMemd HA OCHOBAHUU NONYYEHHbIX OAHHBIX.
Hmoeosas oyenxa 6ydem cghopmuposana no umoz2am nuCbMeHHO20 IK3AMEHA U 3auUmbl pacuemHou
pabomai.

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.

3KCl'[epl/lMeHTaJ'IbHO-I/ICCJ'Ie}IOBaTeJ'IbCKaH paﬁoTa

DKCIEPUMEHTTIK- | 3epTTey TaKbIphIObI OOWBIHIIA oaeOueTTepre Mmoay. JKbuly SHEpPTreTHKaIbIK MPOLECTepPi 3epTTey
3epTTey KYMBICHI | omicTepiH TaHzay. JKbUly SHEPreTHKaNbIK MPOLECTepAl HIKCHEPUMEHTTIK 3epTreyiep. O3
/ TOXKIPUOCIEPIHI3AIH HOTWKEIEPIH OHACY. O3IHIIK 3epTTey HOTWXKeaepi OoifbiHImA OasHmIama
DKcrepuMeHTallb | JalbIHAY JKOHE KOPFay.
HO- Jlumepamypuwiti  0030p  no  meme  ucciedoganusi.  Bwibop  memodos  uccredoanus OH/PO/ON
10 | ucCIIEqOBATENLCK | meniodHepeemuieckux npoyeccos. IDKCNEepUMEHMANbHblE UCCIe008aHUL  MENI0IHePLemuyecKux 13 145
ast pabora / npoyeccos. Obpabomxa pe3yibmamos coOCmeeHHvIx dKcnepumenmos. Iloocomoexka u 3awuma Y
Experimental omuema no pesyibmamam coOCMEEHHbIX UCCTe008AHUI.
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.
HTorosas arrecranus
Marwuctpik 3epTTey TaKbIpbIObl OOUMBIHINIA 9MeOUETTEepPre MIONY; KbUTY JHEPreTHKAJIBIK MpPOIECTepAl 3epTTey
AKOOaHBI OMICTEpIH CHUMATTay; XbUTy SHEPreTUKaJbIK IMPOLECTEp/l TajujJay HOTIIKEIEpIH CUNATTay; KbLITY
pecimaey koHe SHEPreTUKaJBIK MPOILECTEP/l IKCIEPUMEHTTIK 3epTTey HoTmkenepiH cumarray. MII OolibiHina
KOpFay MpE3EHTAlNs MATePHAIAPEIH JaNbIHIAY )KOHE KYMBICTHI KOpFay OH/PO/ON
11 | /Odopmnenue u | Jlumepamypuolii  0630p no  meme  UCCIeO08AHUS;  ONUCAHUE  MEMO008  UCCIeO08ANUs 8 145

3alura
MarucTepCckoro
npoekra/
Preparation and

MeniodHep2emu4eckux Npoyeccos, ONUCAHUe pe3yIbMmamos aHaAIu3ad  Meni0dIHepP2emuyeckux
npoyeccos, OnuUcaxue pe3yabmamos 3IKCNEPUMEHMANbHBIX UCCLe008AHULl MENI0IHEePLeMULECKUX
npoyeccos. [loocomosxa npezenmayuonnvix mamepuanos no MII1 u 3awuma pabomul

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




Cabak Typ.aepi 00iibIHIIA Ay TUTOPHUSJIBIK caraTTapabl 06,1y
Pacnpenesienne ayIMTOPHBIX YaCOB 110 BUIAM 3aHATHI
Distribution of classroom hours by type of classes

Konnany / Ilpunoxenue / Application

Ilonnin aTaysl/
Ha3Banue qucuumJInubl/
Name of discipline

Kz/
ECTS

Carar canbl / KoanuectBo yacos / Number of hours

Hopicrep /
Jleknunu /
Lectures

IIpakTHKAJBIK
/
IIpakTHyeckue
/ Practical

3epTxaHaabIK /
JlabopaTopHbIe
/ Laboratory

CryausibIk /
Cryauiinbie /
studio

Kexe /
NuauBuayaJbHble
/ Individual

COXK
/ CPC
/ TWS

Kadenpa /
Kadenpa /
Department

bazoevie oucyunaunwt (/1) = 10 kpedoumos
(BK=6 kp, KB=4 kp)

BY3o06ckuit komnonenm (6 kpedumoe)

et Timi (Koci6bu) / MHOCTpaHHBIH A3BIK
(mpodeccuonanbhelii) / Foreign language
(professional)

22,5

37,5

Menemrment / Menemkment / Management

15

7,5

37,5

Backapy nicuxosorusicer / Tlcuxonorus
ynpasienus / Management Psychology

7,5

15

37,5

BII/TII yukni = 4 kpeoum / Komnonenm no
evtoopy = 4 kpeoumos/ BDIDC cycle = 4
credits

MenemrMeHT sx00ackl / [IpoeKT MeHeHKMEHT
/ Project management

AKaneMHusUIBbIK MaKcaTTarbl IeT T /
WHocTpaHHBIi S3bIK IS aKaIeMHYECKUX
mieneit / Foreign language for academic
purposes

22,5

15

82,5

KII muxai (KK=29 xpenur /Ilpogunvnoie
oucyunaunst (IIJ1)=29 xpeaurta/ PD cycle
(UK)=29 credits

KII/AKK=19 xkpeaut/I1[I/BK= 19 xpeauton/
PD/UK=19 credits

JKbuty sHEpreTHKaChIHBIH Ka3ipri Mocenenepi /
CoBpeMeHHbIE MTPOOIIEMBI TEILIOIHEPTETUKH /
Modern problems of heat power engineering

30

15

105

JKelmyMeH KaMTaMachl3 €Ty KyHeaepin naiaanany
/DKCITyaTanus CUCTEM TerIocHa0KeHus1/

30

15

105




Operation of heat supply systems

OnipicTiK ToXKipHOe
HpOI/ISBO,Z[CTBeHHaH IMpaKTHKa
Production practice

KI/TI=10 xpemutrep/ 111/ KB=10
KpeauToB/
PD/DC=10 credits

eIy 37€KTp CTaHIUSUIApBIH NaiifanaHyarsl
KOpIIaraH OpTaHbl KOPFay TEXHOJIOTHSIIAPHI /
[TpupomooxpaHHbIE TEXHOJIOTHH TIPH padoTe
TEIUIORHEPTreTHYECKUX YCTaHOBOK / Environmental
protection technologies in the operation of thermal
power plants

KatThl TYPMBICTHIK JKOHE OHAIPICTIK KAJIIBIKTAP/IbI
OHJICYiH TePMUSUIIBIK oficTepi / / Tepmudeckue
METO/IbI TIepepabOTKU TBEPABIX OBITOBBIX U
MPOU3BOACTBEHHBIX 0TX00B / Thermal methods
of solid domestic and industrial waste processing

225

15

82,5

ExXiHOTiTIK 3HEPTeTHKAJIBIK pecypcTapbl
naiinanany /Mcrnons30BaHue BTOPUUHBIX
sHepropecypcos/ Use of secondary energy

MUHH-XBLTY 3JTeKTPCTAaHLMSIIAPBIHBIH KOHE
Ka3aH/IBIKTapAbIH KbUTY SHEPTUSACHIH ayUTI
/Tenmosnepreruyeckuil ayaut MUHA-1IC 1
kotenbHbIx/ Thermal energy audit of mini-thermal
power plants and boilers

30

15

105

DKCIIePUMEHTTIK-3€PTTEY KYMBICHI
BKCHepI/IMeHTaHLHO-I/ICCHC,E[OB&TCJILCKEIH
pabora

Experimental research work

13

Ammecmauyusn

Odhopmaenue u 3auuma mazucmepcKou
Juccepmayuu




Konnany /T punoxeHune /Application

Bbnm 6epy 6atgapnamacbiH Kejiicy «71407156 ->K bi a1\ wepretmnkacol (bewHand)
CornacoBaHune o6pasoBaTenbHOW nporpammbl «<7TM0O7156 - TennosHepretTuka (nMpodunbHas)»

Coordination of the educational program «<7M07156- Heat power engineering (by profile)»



