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BLUM 6epy 6arpgapnamacbl Kesnea KyxaTTap Henswfje 33!prieHreH/
O6pasoBaTefibHas nporpamma  paspaboTtaHa Ha  OCHOBaHUMU
cnepgytownx gokymeHTtos/ The educational program is developed on the
basis of the following documents

«KblyaHepreTuka» KagenpacblHblL, OTbIpbICbIHAA KapacTapbligbl/
PaccmoTpeHa Ha 3acefaHuun Kadenpbl «TennoaHepreTnkay /
Considered at the meeting of the department «Heat power
engineering»

1 KP Fbi/ibIM 3He Xorapbl 61lUM MUHUCTPATHLY, 2022 xbinrel 20 unngegen
No2 OyipbIrbiIMeH 6EKTATeH Xorapbl X3He Xorapbl OKY OpHbIHAH KelLn 6w m
Oepyfl, MeMenekeTTX >Kannbira MLIAern craHAapTTel (KaHa pefakumsaga
04.03.2025 Ne90) /T ocyfapCTBEHHbIN 06Le0653aTe/NbHbIA CTaH4APT BbICLUErO U
MOC/eBY30BCKOro 06pa3oBaHus, YTBEPXKAEHHbIM npukasom MHuBO PK ot 20
nona 2022 roga Ne2 (8 pegakuum ot 04.03.2025 Ne 90)/ 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. byasakctaH Pecny6nukacbl orapbl OwWM 6epyalw, YATTbIK OLWKTLWK
Wweybepl/HaymoHanbHas pamka KBa/iMMKauuin  BbICLIEro obpa3oBaHuMs
Pecnybnukn KasaxctaH/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan
3. Ksabu ctaHgapt/MpodeccrmoHanbHbii ctaHaapT/Professional standard:
- XbinymeH XabAblKTay >Xyihenepw nainganaHy («ATamekeH» "a3akCTaH
Pecny6nmkacbl ¥1TTbIK K3CLIKepaep nanarackl backapma ToparacbiHbly 2019
XbINrbl 26 KentokcaHgarbl No 262 OyipbirbiHa Ne 22 kocbimwa) /
Jkcnnyatauma cuctem TensiocHabxeHus (MpunoxeHve Ne22 K npukasy
Mpeacepatens [paBneHns HauyuoHanbHOW  NanaTtbl  NpeAnpuHMMATENein
Pecny6nmkn KasaxctaH «ATamekeH» OT 26 gekabps 2019 roma Ne 262) /
Operation of heat supply systems (Appendix No. 22 to the order ofthe Chairman
of the Board of the National Chamber of Entrepreneurs of the Republic of
Kazakhstan «Atameken» dated December 26, 2019 No. 262);
4. Mpoeccumn B ATnace HOBbIX Npoteccuii 1 KomneTeHumin KasaxcraHa:
- [acTgain aHepreTMKanbly XabablKTbl XaurbipTy WHXeHep! / WNHXeHep Mo
MoJepHu3aumm 06opyLoBaHNA TpaguLMOHHOW aHepreTukm / Traditional energy
equipment modernization engineer
- PereHepauus 3sHe kaiTa eujey uHxeHep! / VIHXeHep Mo pereHepaumn u
yTunusaumu / Regeneration and recycling engineer
- JHepreTuKanbLy, MeHempkep / AHepromeHemkep / Energy manager
5. Mpodeccun B ATnace HOBbIX Mpodeccuii U KomneTeHUMin MaBnogapckom
obnactu:
- Cewmpwk meHemkep! / MeHempxkep no HagexHocTtu / Reliability Manager
XatTtama/llpoTtokon/Protocol Ne 3 «JO » <’ 20* 6
Kadeapa meyrepynnc”~3aseaytowmii kaegpoii/Head of department

A. E. KapmaHoB / A. Karmanov

(konbTTOANUCK/SIgNature)



"MABTIOAAPOHEPIO" A\{ bac pgupektopbl O. Ulemenb™éHepiin(BHblii gupektop AO
«MABTOAAPOHEPIO» O. LWemens / General Directoj*£~"PAVLOE)ARENERGO JSC O.
Shchemel

I (xoni/nopajtfChb/signature)

MMVIOHCPTUK i/ I
Axunnu b'/¥:0./m.n./p.p.

CRIFERSE /s //

«Masnogap xblny xenwepo> XLLUC 6ac gupektopbl A. Moiicein /IeHepanbHblil gupekTop TOO
«MaBnopgapckue Tennosble cetu» A. Mownceir/ General Director of Pavlodar Heating Networks
LLP A. Moisey

nogpwuce/signature)

M.O./M.I./P.P.

«Anb-Hyp-Cepsuc» XLUC dunnanbiHbLy, 6aclbickl b. Belicembaes /PykoBogutens gunmana TOO
«9n-Hyp-Cepsuc» b. beinicembaes/ Head of the EI-Nur-Service LLP branch B*-Bpfsembaev

(—i Ilf e y

(konbl/nogmuce/signature)

M.O./M.I./P.P.

M VOO0
«Incom company» XXLLUC gupekTopsl C. MounHok/ /Qupektop TOO «Incom company»,(

MounHok/ Director of Incom company LLP S. Pochinok

"Mool ac
1?

(konbl/mo,  Db/sighaitire)

X&l 10.U41./P.P.



(konbl/vognuck/signaturc)

M.O./M.IN./P.P.

«Industrial Project KZ» XXLUC gupektopbl H.I'. Jon6unosa//Aunpektop TOO
«Industrial Project KZ» H.I". lonéunosa/ Director of Industrial Project KZ

LLP N.G. Dolbilova

daKynbTeTTW, OKY-34KTemMenlk KeueclmeH kenlcuwyyl/ Xattama/llpotokon/Protocol Ne /0 «JJ*»  #S~ 2 .
CornacoBaHo y4e6HO-MeTOANYECKNM COBETOM (paKynbTeTa/ dakynbTeTTW, O3K TOparackl/Mpeacenatens YMC takynbteta/ L rnaas™t

Agreed by the educational and methodological council of the faculty the Faculty'sIEMC
O. Tanunos / O. Talipov

(konbl/nognucs/signature)

YHUBEPCUTETTLLY, OKY-3AKTeMeK KeueclmeH Kenktal/ XatTtama/llpotokon/Protocol Ne {0 «yC» TI) QS 20/
CornacoBaHO y4eb6HO-MeTOgMUYECKMM COBETOM YHUBepcuTeTa/ YHueepcutetTw, O3K Teparacol/IMNpeacepatagb Y MC yHuBepcuteTa/
Agreed by the educational and methodological council of the university Chairman of the University EMC P. Hyproxun/ R. Nurgozhin

(ko/bl)

AKageMunanbiK KoMuTeT/AKageMumuecknin komntet/Academic committee/

A.Teri/ N.damunna/N. Surname JlayasbiMmbl/[omkHocTb/Job title K”onbl/Moanuck/Signature
O.Tanunos./ 0.Tanunos / 0.Talipov PhD, takynbTeT gekaHbl/ PhD, gekaH dakynsTeTa/ PhD, Faculty Dean
A.KapmaHos / A.KapmaHos / PhD, kaespa meurepyuitcl / PhD, 3aBegytowmnin kaegpoin / PhD, Head of
A.Karmanov Department
A.Knnxnbekosa / A.KuHxnbekosa / T.r.K.. npotheccop /K.T.H., npodeccop/c.t.s., professor
A Kinzhibekova
0.lpuropses / 0. puropbes / «MaBnopgapaHepro» AKY MTIL-3 xummns LexbiHbLy, 6acTbirbl / AO «INaBnofapaHepro»,
0. Grigoryev Hau. xuM. uexa MT3L-3 / «Pavlodarenergo» JSC, head of the chemical shop of PHEC-A~
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A.AwaHnH / A.AwaHuH / A.Ashanin

A.Ten/N.®@amunual/|\.8urnanle
P. HyproxwH/ P. HyproxuH/ R.
Nurgozhin

A. Xakynos/ A. XXakynos/ A.
Zhakupov

C. XaceHoBa / C. XaceHoBa / S.
Khasenova

E.Mpuxogbko / E.Mpuxogsko /
E.Prihodko
E. Kyuep / E. Kyuep / E. Kucher

[.Tonmaues / 4.Tonmayes /
D.Tolmachev

MT3-12 H T. MarucTpaHTbl / MarucTpaHT rp. MT3-12H / undergraduate gr. MTE-12n

(
JKCNepTHbI KOMUTET
Nayasbimbl / onxHocTb / Job title K”onbi/Mognuck/Signature
AkagiemnanbLy, Macenenep 6orbiHWwa backapma Myuieci - npopekTtop / YneH
npasneHus no AB -npopektop / Member of the Board for Academic Affairs - Vice- jP
Rector

AKKLEeMUANbLY, KbI3MET fenapTaMeHTww, aupektopsl /Aupektop AL/ Director of the
Department of Academic Activities

OKy KbI3METLL 340TEMEMK PeTTey X3He bakbiiay 6onlmMui, 6acTbirbl/ HavanbHUK
OTAena MeTO4UYECKOro perynimpoBaHuns 1 KOHTpons yyebHol aeatenbHocTu/ Head of
the Department of Methodological Regulation and Control of Educational Activities

T.F.K.. Npogheccop /K.T.H., npoeccop/e.t.s., professor

«ACW» XLLUC atkapywwbl gupektopsl / AcnonHutensHbii gupektop TOO «ACU»/
Executive Director of <ACA» LLP
MT3-12H T. MarucTpaHTbl / MarucTpaHT rp. MT3-12H / undergraduate gr. MTE-12n



Binim Oepy 0argapiaamaceiHbiH nacnopthl / [lacnopT o0pasoBatenbHoli nporpammbl / Passport of the educational program

Tipkey Homipi / Peructpanmonnsiii Homep / Registration number

7M07100314

Binim Gepy canachIHBIH KOJBI )KOHE aTaybl/
Kon n naumenoBanue obsactu 06pasoBaHus/
Code and name of field of education

7TMO7 VnxeHepiik, OHJIeY jKoHE KYPBUIBIC caiajapbl
7MO07 UnxenepHble, 00padaThIBAIOIINE U CTPOUTEIBHBIC OTPACIH
7MO7 Engineering, manufacturing and civil engineering

JaiibiHay OaFbITBIHBIH KOJIbI XKOHE aTaybl/
Koxa u HaumeHoBaHMe HaNIpaBlIEHUS TOJITOTOBKHU/
Code and name of direction of personnel training

TMO071 Unxenepus xoHe MHKEHEPIIK ic
7MO071 NnxeHepusi 1 UHKEHEPHOE J1eTI0
7MO071 Engineering and Engineering trades

Binxim 6epy OaraapiaManapsl TOOBIHBIH KOJBI KOHE aTaybl/
Kon n HanMeHoBaHMe rpynbl 00pa3oBaTEeNIbHBIX TPOrpaMm/
Code and name of group of educational programs

MO098 XKpury 2HEpreTHKACHI
MO098 TennosHepreTuka
MO098 Heat power engineering

binim O6epy OaraapiiaMachIHbIH KOJIbI )KOHE aTaybl/
Kon u HaumeHOBaHuE 00pa30BaTeIbHOM MIPOTrpaMMBbl/
Code and name of the educational program

7MO07156 XpbL1y SHEPreTHKACHI
7MO07156 TerutosHepreTuka
7MO07156 Heat power engineering

binim 6epy OarnapnamaceinbiH MakcaTbl/ [lenb oOpa3zoBarTenbHOM
nporpammsbl/ Educational program purpose

XKeumy SHepreTHKaNbIK JKYWeNepai, MPOUeCTepi MKOHE >KbUIYTEXHOIOTHSIIBIK
KYPbUIrblJIapAbI HHXXWHUPUHTKE KOHE PCUHXHUHUPUHIKE 0OaiIaHbICTEI
MIHAETTepAl >Ky3ere acelpy VIIH OuliMi, JaFabIChl JKOHE JaribIChl Oap
MamaHaapAbl Aaiibiaaay / [loaroroBka cnenuanyucToB, 00IaJar0IMX 3HAHUSIMHY,
YMCHUSAMHU U HABBIKaMU JJIA p€ain3aluu 3aaay, CBA3aHHbIX C WHXXWHHUPUHIOM U
PECUHKUHUPHUHTOM TCIUIOOHCPICTUICCKUX CHUCTEM, IPOHCCCOB U alIlapaToB
terorexHooruu / 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 Oepy OarmapiamaceiHbiH Typi/ Bun o6pa3zoBaTenbHOil mporpaMmbl/ Kana / Hosas /New
Educational program type

¥YBIII 6oiipinina aenreii/Yposens mo HPK/Level on NQF 7

CBIII 6oiipiamia gexreit/Yposens no OPK/Level on SQF 7

binim Oepy OarmaapiamMachIHBIH alphIKIIA epeKienikTepi /
OTnuuuTenbHble 0COOEHHOCTH 00pa3oBaTeIbHOM MpOrpamMmbl/
Educational program distinctive features

barmapnamaHbIH epekiieniri - 3aMaHayd >KbUTy SHEPIreTHKachl MIceleiepiH
HIeUIyTre, SHEPreTUKANBIK >Kyilenepai THimai Oackapyra, KoplIaraH OpTaHbI
KOpFay TEXHOJOTHSJIAPBIH €HTI3yre >KOHE XalbIKapalblK JICHrehae e3apa
opekeTTecyre KaOuleTTi MamaHJapAbl JaspiayFa OaFbITTaIfaH TEXHUKAIBIK,
0acKapymIbUIBIK JKOHE TULMIK KY3BIPETTUIIKTEPIH MOHAPAIBIK  Yiecimi/
MeXIUCIUIUIMHAPHOE COYETAHUE TEXHUUYECKUX, YNPABICHUECKUX M A3BIKOBBIX
KOMIIETEHIIMH, OPHUEHTHPOBAHHOE Ha MOJATOTOBKY CHEIHAINCTOB, CHOCOOHBIX
pemaTb COBpEMEHHBbIE MPOOJIEMBbI TEIIOIHEPIeTUKU, FPPEKTUBHO YIIPABIATH
HHEPreTUYECKUMHU CHCTEMaMM, BHEAPSATh SKOJOTMYECKHE TEXHOJIOTMU U




B3aMMO/ICHCTBOBATh Ha MEXIyHapoAHOM ypoBHe / The programme specialises in
solving problems in modern thermal energy. It is an interdisciplinary combination
of technical, managerial and linguistic competencies, aimed at preparing
specialists who can solve modern thermal energy issues, manage energy systems
effectively, implement environmental protection technologies and interact
internationally.

Oxpity Tini / SI361K 00yueHus / Language of education

opsic/ pycckwii/ russian

Kpenurrepain kesemi/O6wem kpeauros/Volume of the credits

61

Bepinerin popexe/llpucysxnaemas crernens/ Degree to be conferred

WHxeHepus KoHEe TEXHOIOTHS MarucTpi / MarucTp TeXHUKH U TEXHOJIOruu /
Master of Engineering and Technology

OxpiTy Mep3imi/Cpok obyuenus/Period of study

1 sxbu1/1 Ton/1 year

I[aﬁbIHHLIK OarnITHIHA JIMICH3USCBIHBIH )XKOHC OFaH KOChIMIIIaHBIH HGMlpl
/ HOMep JIMOCH3WKU Ha HAIIPaBJICHUC ITIOATOTOBKH U IMPHUIIOKCHHA K Hei /
The license and its annex number on the direction of training

Ne KZ73LAMO00010040

AKKpeIuTTeYy areHTTITHIH aTaybl ’KoHE aKKPEeIUTTeYIiH KOJIJaHbLTY
Mmep3iMi / HanMeHoBaHMEe aKKpeTMTAIIMOHHOTO areHCTBA M CPOK
neiicteus akkpenutanuu / The name of the accreditation agency and the
period of accreditation validity




Tynekrin 6inikTijgik cunarramacel /KBanndukannonnas xapakrepucTuka Beimycknuka/ Qualification characteristics of a graduate

bepinetin gopexe/
[Ipucyxxnaemas creneHn/
Degree awarded

«7TMO07156 — Xbury sHeprerrka» bbb OolibIHIIIa HHXXEHEPHS KOHE TEXHOJIOTHS MarucTpi
Maructp texHuku u rexsHosoruu no OIl «7M07156 - TeruiosHepreTuka
Master of Engineering and Technology in EP «7M07156 — Heat power engineering»

Kacibu kp13meT cananapsl/
Cdepsl mpodeccrnoHabHON
JEATEBHOCTH/

Areas of professional activity

Keumyasl eHaipy oHE NaiiianaHy, OHBIH aFbIHBIH OacKapy J>KOHE SHEPTHSHBIH JPTYpPJl TYpJepiH >KbUIyFa
alHaIBIPY YIIH JKacajlFaH aJaM KbI3METIHIH KypaJJAapblHbIH, 9/1ICTepl MEH dJICTEPIHIH KUBIHTHIFBIH KAMTUTHIH
KBUTY KOHE JJIEKTP DHEPTUSACHIH OHIIPYre KAThICTHI FHUIBIM MEH TeXHHKa canackl /| O0JacTh HayKU U TEXHUKH,
CBSI3aHHAsI C TEIUIODHEPTEeTHUYECKUM IPOM3BOJICTBOM, KOTOpas BKIIOYAECT COBOKYIHOCTH CPEJICTB, CIIOCOOOB H
METOJIOB 4YEJIOBEUECKON IESITeIbHOCTH, CO3JaHHBIX JJIs TCHEpallMd W MPUMEHCHHs TEIUIOTHI, YIpPaBICHUS €€
IIOTOKaMH U IIpeoOpa3oBaHus pa3nnyHbix BuaoB sHeprun B Temioty/ 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

Kacibu Kp13meT 00bekTinepi/
OO0BeKTH TPO(HEeCCUOHATTLHOM
neaTeIbHOCTH/

Objects of professional activity

XKeutyasl enaipy, 0oy skoHe maiigaaany GOWBIHIIA KOCITOPBIHAAP MEH TEXHOJIOTHSIIBIK KOHIBIPFBLIAP; XKobanay
*oHe xobanay yitsimaapsl / TIpeAnpusaTiss 1 TEXHOJOIMYECKHE YCTAHOBKH I10 TIPOU3BOJICTBY, PACIIPEAEICHUIO
HCIIOJIb30BAHUIO TEIUIOTHI; MPOSKTHO-KOHCTPpYKTOpcKue opranm3anuu / Enterprises and technological installations
for the production, distribution and use of heat; design and engineering organizations

Kacibu Kp13meT MoHaepi/
[IpenmeTsl npodeccruoHanbHON
neaTeIbHOCTH/

Subjects of professional activity

9HepreTI/IKaHHH, JKbUTY DOJICKTp CTaHIUAJIAPBIHBIH TCEXHOJIOTHUAJIBIK npoueCTepi; eHepKSCiHTiK JKOHC KbLIY
Ka3aHBIKTAPhl, OHEPKACINTIK KACIMOPHIHAAP MEH YHBIMIAPABI OPTAIBIKTAHABIPBUTFAH KOHE aBTOHOM/IBI KBLTYMEH
XKaOIpIKTaY KYHesepl; SHEPrus OHAIPY KOHE TapaTy KyHemepi; KbUTyMeH Ka0AbIKTay >KOHE JKbUTY Keliepi; cy
JKOHE OTBIH JalbIHJAy XKYHelepi, eHIM camachlH Oakbliay jKyieci, KocIMOpbIHAAFbl cama MEHEIKMEHTI XKykect,
KOCIMOPBIHIAFbl €HOCKTI KOpFay JKOHE OHEpKOCINTIK Kayimci3mik ikyieci / TexHonormueckue MpoOIECCh
SHCPFGTHHGCKOﬁ MMPOMBIINIJICHHOCTH, TCIIJIIOBBIC QJICKTPOCTAaHIIUHN ; MMPOMBIIIJICHHBIC n OTOIMIUTCIIbHBIC
KOTEJIbHBIC,CUCTEMEBIL OEHTPAJIN30BAHHOI'O WM aBTOHOMHOT'O TEIUIOCHA0KEHUS IMPOMBIIIJICHHBIX Hpe,[[HpI/ISITI/Iﬁ u
OpFaHHSaHHﬁ;CHCTGMBI IMPOU3BOJACTBA M PpaCHpCaACICHUSA BHepFOHOCI/ITeJ'Ieﬁ;TGHJ’IO(i)I/IKaIII/ISI U TCIUIOBBEIC CCTH,
CHUCTCMBI TIOATOTOBKU BOJALI U TOIJIMBA, CUCTEMbI KOHTPOJIA Ka4€CTBA ITPOAYKIIMH, CUCTEMAa MCHC’KMCHTA KauCCTBA
Ha TPEANPUATHH, CUCTeMa O0ECHCUCHHs OXpaHbl TPYAa M MPOMBIILICHHOW O€30MacHOCTH Ha HpeAnpustiu /
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

Kocibu kpi3met Typiepi/Busi
npodecCuoHaNBHOM
nesirepHOCTH/ TYpes of professional
activity

OHIPICTIK-TEXHOJIOTHSUIBIK; OMNEpalusyIblK;, OpPHATY JKOHE ICKe KOCYy; JU3aiH; YHBIMIACTBIPYIIBUIBIK KOHE
6aCKapyI_HBIJ'ILIK / HpOI/I?)BOIICTBCHHO-TCXHOJIOI‘I/I‘ICCI(aH; BKCHJIyaTaL[I/IOHHaﬂ; MOHTaXHO-HaJIaJJ0uHasl, HpOCKTHaﬂ;
opranu3zaionHo-ymnpasiaeHueckas / Production and technological; operational; installation and adjustment; design;
organizational and managerial




Oky Hotukesepi/Pesynbrarsl 00yyenusi/Educational outcomes

Xblmy sHEpreTUKachiHIA JKbUTY-TEXHOJOTHSUIBIK TPOIECTEP/i €CENTey YIIiH KOJJIaHa OTBIPBIN, KOCINTIK KhI3MET CalachlHIa 0a3ajbIK
Oimimaepre ue / Bnageer 0a30BbIMH 3HAHUSAMH B OONAacTH MPO(PECCHOHATBHOW NEATENBHOCTH, NPUMEHSSI WX IS pacueToB
TEIUTOTEXHOJIOIMYECKHX TPOIIECCOB B TeIutodHepreTrke / 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

Ickepimik, KociOM XoHE FBUIBIMH OpTaja YiuleciMAl KOoraM Kypy OapbIChiHAa KeIIOacIIBUIBIK KacueTTepiH Kepceteni //leMoHCTpHpyeT
JTUEPCKUE KauyecTBa MPH CO3UAAHUM OPTaHMYHOTIO OOIIEeCTBa B OOJIACTH JIEJIOBOTO, MpodecCHOHAIBHOTO, HaydyHoro mupa /Demonstrates
leadership qualities in creating a harmonious society within the business, professional, and scientific world

OH/PO/ON 2

MeMJEKeTTIK, OpBhIC XKoHE MIET TUIACPIHAE KICION KOHE FHUIBIMU KbI3METTIH HETi3Ti marasuiapeia ue (A2, B1, B2 nenreiinepi) /Bnaneet
OCHOBHBIMH HaBBIKaMH TIPO(ECCHOHATBLHON M HAYYHOU JIEATSIBHOCTH Ha TOCYJapCTBEHHOM, PYCCKOM U MHOCTPAHHOM SI3bIKaxX (YpOBEHBb 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

XKpLTy-TeXHOTOTHSIIBIK 5Ka0 IBIKTAPABIH, KOHBIPFBIIAP MEH KEeIIECHAEP IiH SHEPTHst THIMIUTITIH, OHIIPIC canagapblHAaFbl SJHEPTUS YHEMICYAIH
olieyeTi MEH pe3epBTEepiH Oaramaii/ibl, KociOM KBI3METTI JKy3ere achlpy OapbIChIHAA O3IpPJICHETIH MISHIIMAEPAIH YKOHOMHUKAIBIK OarachlH
xyprizeni / OueHuBaer 3HEProdPPEeKTUBHOCTh pabOThI TEIUIOTEXHOJIOTHYECKOr0 000pYI0BaHUs, YCTAHOBOK M KOMIUICKCOB, IMOTEHIMAT U
pe3epBbI SHEProcOCPEIKEHUS B OTPACIISX MPOU3BOCTBA, IPOU3BOIUT IKOHOMUYECKYIO OIICHKY Pa3padaThIBAEMbIX PEIICHUN MIPU peaTu3aliiu
npodeccuonanbHoi nesreiapHocTr / 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

Kbuty-sHEepreTUKanblK  KoHE KBbUTY-TEXHOJOTHSUIBIK JKaOABIKTApAbIH CEHIMII JKYMBICBIH, JOYPBIC KBI3MET KOpPCeTYyiH, >KOHACYIl
YUBIMIACTBIPY/IBI JKOHE KAHFBIPTY/BI KamTamacki3 eteai / O0ecreunBaeT HAASKHYIO paboOTy, MPaBWIBHYIO JKCIUTyaTaI[Ui0, OpraHU3aINIo
pPEMOHTa M MOJIEPHHU3AIMIO TEIUIOIHEPTETHUCCKOTO M TEIUIOTeXHoJorndeckoro obopynosanust / Ensures reliable operation, correct
maintenance, organization of repairs and modernization of thermal power and heat technology equipment

OH/PO/ON 5




Binim Oepy 0arnapaamacbeiHbIH Ma3MyHbl/Conep:xanne odpasoBatenbHoii nporpammbl/Content of the educational program

uxa sxoHe

Moayas aTtaybl/ Cemectp| IIon xoabl/ . KOMIIOHEHT/ bakpLiay Oy wariieci/
IIonniH aTaybl/ HBICAHBI/ PesyabTar
HaszBanue KZ/ |/Cemect Kon Huxa u
Ne Ha3Banue qucuunIMHbl/ ®opma o0yuenmst/
MoayJst/ ECTS | p/Semes | nucuuminubi/ P KOMIIOHEHT/ .
oo Name of discipline KOHTPOJIst/ Educational
Module name ter Discipline code Cycle and
Form of control outcome
Component
! Monyis Nel ShT (k) et timi (Kocion) / UHOCTpaHHBIH S3BIK BIT/ KK
(Monynb 5201/1Ya(p) . .
3 1 (mpodeccronanbhbiit) / Foreign language BJI/BK Emt/2K3/Exam
MCHE[)KMEHTA) 5201/ FL(p) (professional) BD/ UK
5201 P OH/PO/ON 2,3
MenemxmenT / MeHemkMeHT / BIIPKK
3 1 Men 5202 Managemem & BJI/BK Emt/9x3/Exam
BD/UK
2 Mopynp Ne2 PAKOZhEK [TaBrogap aliMarbIHAAFbI
(ITpombItiIcHHAS 5203 / PTUPPR | kacinmopbIHIapbIHBIH OHEPKICIMTIK JKBLTY
TEIJIOOHEPreTHKA 5203/ IHPPEPR | sHepreTHKabIK KOHIBIPFBLIAPHI / BII/TII
) 5203 [IpombllITIECHHBIE TETIOIHEPTETUYECKUE BJI/KB Emt/2K3/Exam
ycTaHOBKH Mipeanpusatuil [laBnonapckoro BD/DC
peruona / Industrial heat power plants of
4 1 enterprises in the Pavlodar region OH/PO/ON 1,4,5
OZhEAT 5203/ | ©OHepkacinTiK KbLTY SHEPTeTHKACHIHIAFbI
ITPT 5203/ aKmapaTThIK TeXHOIoTUsap /
ITIHPS 5203 | MadopMaIimoOHHBIE TEXHOJIOTHU B BIT/TIT
. BJI/KB Em1/OK3/Exam
MIPOMBIIIUIEHHOM TeTI03HepreTuKe / BD/DC
Information technology in the industrial
heat power sector
3 Monyis Ne3 ZhEKM 5301/ | JXbuty sHEepreTHKaChIHBIH Ka3ipri
(CoBpemMeHHBIE SPT 5301/ mocenenepi / CoBpeMeHHbIE IPOOIIEMbI RIIPKK
5 1 I11/BK Em1/OK3/Exam OH/PO/ON 1
aCIIeKThI MPHPE 5301 | temosuepreruku / Modern problems of PDIUK
TETJIOPHEPIeTUK heat power engineering
) ZhKEZhP 5302/ | XXbutyMeH KaMTaMachi3 €Ty Kyienepin
EST 5302/ naiganany /JKCIUTyaTalus CUCTEM KIIAKK
5 1 . I1JI/BK Emt/Ok3/Exam | OH/PO/ON 1,5
OHSS 5302 terutocHaOxenus/ Operation of heat PD/UK

supply systems




Mopynb Ned
(OHepreruka u
YCTOMYHBOE
pa3BUTHE)

ZhESPKOKT
5303/ PTRTU
5303
/[EPTOTPP
5303

XKbuty 27€KTp cTaHUUsIAPbIH
naﬁnaﬂaHyz[aFH KopiaraH OpTaHbI
KOpFay TexXHOJIOrusuiapsI /
[IpuponooxpaHHbie TEXHOJIOTUH TIPU
paboTe TEeII0IHEePTeTUIECKIX YCTAHOBOK
/ Environmental protection technologies
in the operation of thermal power plants

JKacanapl HTHTEIUIEKT JKOHE SHEPTUS
OH/TIPICIHIH AKOJIOTHSUIIBIK KayIIci3 airi/

OH/PO/ON 1, 5

ZhIEOEKS5303/ | MckyccTBeHHBIN MHTEILICKT U KII/TIT
IIEBEP5303/Al | skosornyeckas 6€301MacHOCTh I1JI/KB Em1/Ox3/Exam | OH/PO/ON 1,5
ESEP5303 SHEPreTUYECKOTO MPOU3BOACTBA/ PD/DC
Artificial intelligence and environmental
safety of energy production
KaTThl TYPMBICTBIK oHE OHIIPICTIK
KTOKOTE KaJIIBIKTAp bl OHJICY/IH TEPMHUSITBIK
5303 omictepi / TepMuueckre METOIbI
ITMPTBPO nepepaboTKH TBEPABIX OBITOBBIX U OH/PO/ON 5
5303/TMSDIW | npou3BoaACTBEHHBIX 0TX010B / Thermal
P 5303 methods of solid domestic and industrial
waste processing
EXIHIIUTIK SHEPreTHUKAIIBIK pecypcTap/ibl
EFE ;3%?3843/2&'5 naiinanany /Mcrnonp30BaHre BTOPUYHBIX OH/PO/ON 1,
5304 srepropecypcos/ Use of secondary 4,5
energy resources KIUT
MZhESKZhEA | MUHH-XBUTY DJI€KTPCTaHLIHUIAPbIHBIH VKB Enrr/dx3/Exam
5304 / JKOHE Ka3aHIBIKTapAbIH XKbLTY
: PD/DC
TAMTESK OHEPIrUsIChIH ayIHTI OH/PO/ON 1. 4
5304/ /TennaosHepreTHYecKuii ayIuT MUHH- '
TEAMTPPB | TOC u kotensHbIx/ Thermal energy audit
5304 of mini-thermal power plants and boilers
OnpipicTik Taxipude / KII/ KK JAC/A3/DC
[IpousBoacTBEeHHAS MTPAKTUKA / ITI/BK OH/PO/ON 5
Production practice PD/UK




13 DKCIIePUMEHTTIK-3epTTeY KYMBICHI / KII/2KK JC/A3/DC
OH/PO/ON
DKCIepUMEHTAIbHO-UCCIIEI0BATEIbCKAS I1JI/BK 145
pabora / Experimental research work PD/UK n
8 MarucTpitik IpOeKTThI PeCiMICY KIHE KII/ KK Kopray /3ammura/
kopray /OdopmiieHrE U 3aIIuTa ITJ1I/BK defense OH/PO/ON
Marucrtepckoro mpoekra/ Preparation and PD/UK 1,45

defense of a master's project




ITonaep Typasnl magiMerTep/CBenenust o nucuumaunax/Disciplines Information

Kpeaurrep Oky
Ilonnin aTaysl/ . CaHbl/ HITHKecl/
Haumenosanue 1onnin KpICKAma cHIATTaMACkl/ Konaun4yecrBo | Pesyabrar
Ne KpaTtkoe onucanue quCHUIIAHBI/
JTUCIHUILINHLL/ .. . KpeauToB/ o0yueHusi/
o Short description of the discipline .
Discipline name Number of | Education
credits al outcome
IuxJja 6a30BbIX AMCHUATIHH
By30BCcKHII KOMIIOHEHT
1 | et Tt Fruteimu-3eptrey sxyMbichl. Active Voice. JlaltbIHABIK OaFbIThI OOMBIHIIA FRUIBIMU eHOEKTEp. Passive 3 OH/PO/ON
(Kocibm) / Voice xoHe TaCCUBTI KOHCTPYKIUSUTAPABI ayapy. YakpITIa Keicy. FeutbiMu 3epTTeyiiep )KoHe jKaHa 3
HNHocTpaHHbIii TexHoJjorusuap. Monanspabik etictiktep. Ceiinemaeri ericTiH GyHKIUsUIapbl. FpUTBIMEH KiTamxaHa.
SA3BIK Wudunautus, repynauii. Feutbivu kondepenmms. Typaepi yesiabictap. TonbIkTeIpymnap Typiepi. Kaxa
(mpodeccronanb | FBUIBIMU XKETICTIKTEp. Tikenei xoHe kaHama ceiney. [IpeseHTaius KOMMYHUKAIUSIHBIH FHUIBIMH TYPi
HbIii) / Foreign peTiHge.
language Hayuno-uccnedosamenvckas paboma. Active Voice. Hayunvie mpyovl no Hanpasienuio noo2omosKiu.
(professional) Passive Voice u nepeeoo naccusnvix koncmpykyuti. Coenacosanue epemen. Hayunvie ucciedosanus u
Hosble mexnono2uu. Mooanvheie 2nazonvl. ynxyuu enazona 6 npeodnodxcenuu. Hayunas oubauomexa.
Hngpunumus, cepynouii. Hayunas xongpepenyus. Tunvi npeonooscenuti. Buovt dononnenuii. Hosvie
Hayunvie docmusicenus. Ilpamasn u koceennas peys. [Ipesenmayus Kax HayyHas popma KOMMYHUKAYULU.
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 | MenemxkMmeHt / [ToHHIH MaKcaThl )KOFaphl aHBIKTAIMAFaH/IbIK JCHIeHiH/e KbIMH 03repMeli OpTaja KbI3MET aTKapaThlH 3 OH/PO/ON
MenemxmenT / 3aMaHayH YUbIMABI THIM/II 0aCKapy/bIH 9JIICTEP1 MEH KaFUAajJapblH MaruCTPaHTTAapFa TYCIHAIPY OOJIBII 2

Management

TaObUIaAbl. MEHEKMEHT MOHIH OKY MarucTpaHTTapra TOXKIpUOETiK KbI3MET cajachlHlIa Oackapy
HIeNrMIepiH KaObU1aay OUTIKTUIITIH, 6acKapy KbI3MET JaFAbICHIH )KOHE FHIIBIMHU OMJIAYBIH TaMBITAIbI.
«MeHeDKeHT» TIoH1 KypJeli jKOHe e3repMeni opTaja KbI3MET €TeTiH 3aMaHayM YHBIMAbI THIMI1
OackapybIH 9JiCTepl MEH KaFUIAaChIH JKOHE OMICTEMECIH KapacThIpaabl. «MeHeHKeHT» MOHIH OKY
MarucTpaHTTapra ToXKIpHOeNiK KbI3MET €Ty canachlHaa Oackapy IIenrimiaepiH KaOblijayra,
0acKapymbUTBIK KBI3MET IaFAbICHIH JaMBITYFa >KOHE FBUIBIMUA OMJIaybIH JaMBITYFa MYMKIHTIKTiK
Oepeni.

Lenv Kypca 3axnouaemcs 8 00CMuAICeHUe NOHUMAHUU MASUCTPAHMAMU MEMOOO0N02UU, NPUHYUNOS U
Memoouxu 3PGexmuernoco ynpasieHus COBPeMeHHOU OpeaHu3ayuti, Komopas @QYHKYUOHUpyem 6
UBMEHYUBOU cpede, 8 YCI0BUSAX BbICOKOU HeonpederenHocmu. Jlucyuniuna «Mernedsicmenmy




paccmampusaenm memoooio2ut0, RPUHYUNbL U MemoOouKy 3ppekmuenoeo ynpaeieHus co8pemenHou
opeanuzayueil. M3yuenue oucyuniunsl « MeneOdcMeHm» NO3601UM pA36UMb y MAUCMPAHMOS8 HAYYHOE
MbluLleHue, HaBbIKU YNPAGIeHYeCKOU 0esimelbHOCMU, YMeHUe 8 RPUHAMUY YNPAGIeHYeCKUX peueHUll 8
cghepe npaxmuueckotl OessmenbHOCU.

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.

Iuka 6a30BBIX JMCHUIIIUH
KommnioneHT o BbI0OOPY

3.1

[TaBnomap
aliMarBIHIarEl
KOCIMOPBIHAAPBIH
BIH OHEPKACIMTIK
KBLTY
SHEPTEeTUKAIBIK
KOHIBIPFBLIAPHI /
[IpombllieHHBIE
TETUIOPHEPreTHYe
CKHE€ YCTaHOBKHU
MpEANPUATHI
[TaBiogapckoro
peruona /
Industrial heat
power plants of
enterprises in the
Pavlodar region

[TonHiy MakcaTel OumiM amymisiiapasl [laBmomap eHIpiHIH KOCIMOPBIHAAPBIH OPHATYIBIH KBLTY-
TEXHOJIOTHSUIBIK CXEMaJlapblH Oaranayra, paloOHAIM3ALMsIIayFa JKOHE 93ipieyre JalblHaay OOJbII
TaObutaapl. [1oH MBIHANMAPABI KAMTHJbI: OHEPKACINTIK KOCIMOPBIHAAPABIH KbUIy MailamaHaThIH
KaOJBIKTAPBIHBIH HETI3r1 XYMBIC NPUHIUNITEPI MEH CXeMajapbl, OHBl NaiJaliaHy Ke3eHIEpiHIH
CHUIIATTAaMAaChl, >KAOJBIKTBIH JKbUTy OallaHCTApBIH acay oOJICTeMEci; KOJIIAHBICTAFbl KYHelepIiH
SHEPrusl TUIMIUTITIH apTTBIPYIBIH HET13T1 JICTepl MEH CXeMaJlapbIHBIH CHITATTaMachl. [IpakTHKaIIBIK
cabakrapja CTYJICHTTEp >KbUTy HaiIanaHaThiH KaOJBIKTHIH JKbUTy OaJaHCHIH KYPY/Ibl JKOHE OHBIH
KYMBICBIHa JHEprusi IUBIFBIHBIH ecenteyni yHpenedi. KopweiteiHael Oara IlaBnomap eHipi
KOCIOPBIHAAPBIHBIH ~ KOHJBIPFBUIAPBIHBIH  KBUTY-TEXHOJIOTHSIIBIK ~ CXeMalapbl  KaObIKTapbIHBIH
TUIMAUTITIH apTTBIPY JKOHIHJAET1 ic-Lapanapibl d3ipiel OThIphIN, ka30ama eMTHXaH OapbIChIHAA
KaJIBIITACTBIPBUIATHIH 0OJIaIBI.

Lenvro oucyuniunsl 1615emcst NOO20MOBKA 0OYUAIOWUXCA K OYeHKe, PAYUOHANU3AYUYU U paspabomke
MENIOMEXHONI0SUYECKUX CXeM YCcmanogok npeonpusamuil Ilasnooapckozco peeuona. Jucyuniuna
cooepocum:  OCHOGHble NPUHYUNBL pPaboOmbl U CXeMbl MENIOUCNONb3VIOue20 000pyO08aAHUS
NPOMBIUIEHHBIX NPEeONnpUsimuil, ONUCAHUE 3MAN08 e20 SKCHIYaAmayuu, MemoOuKy COCMAGIeHUs
Meniosvlx Oanancos 0060py006aHus;, ONUCAHUE OCHOBHBIX CHOCODO8 U CXeM NOBbIUEHUS
9Hep2oahpexmusnocmu  cywecmsyrowux cucmem. Ha npakmuueckux 3auamusx obOyuarowuecs
HAy4yamesi cOCmaegiames menaiogou 0aianc menioucnonvb3yloueco 000pyo008aHus U paccuumvleéanms
pacxoo suepeuu 0ns e2o pabomwl. Umozcosas oyenxa 6yoem cghopmuposana  xooe NUCbMEHHO20
9K3AMEHA C paspabomkou Meponpusmuii. 1o NosvlieHulo IPpgdekmusHocmu 060py008aHUs
MEeNnI0MexHOI02UYECKUX cXeM YCmaHo8ok npeonpusmuil Ilasnooapckozo pecuona.

The aim of this course is to prepare students to evaluate, optimize, and design thermal engineering
systems for industrial facilities in the Pavlodar region. The course covers: the basic principles of
operation and diagrams of heat-using equipment at industrial enterprises; a description of the stages of
its operation; methods for preparing heat balances for equipment; and a description of the main methods
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and schemes for improving the energy efficiency of existing systems. During practical sessions, students
will learn to prepare heat balances for heat-using equipment and calculate the energy consumption
required for its operation. The final grade will be determined through a written exam that includes the
development of measures to improve the efficiency of equipment in the thermal engineering schemes
of industrial facilities in the Pavlodar region.

3.2

OHepKocIinTIK
KBLTY
SHEPIreTUKACHIH]L
arbl aKIMapaTThIK
TexHoJorusiap /
Nudopmannonn
bI€ TEXHOJIOTUU B
IIPOMBILLIEHHOU
TEIJIO3HEPTeTUKE
/ Information
technology in the
industrial heat
power sector

[ToHHiH MakcaThl MarMCTPAHTTAPABIH 3aMaHayH aKNapaTThIK TEXHOJIOTHSUIAP  CaTaChIHIArbl
JAFIBUIAPBIH KATBIITACTBIPY, JKYMBICTBIH KBl MPUHIUOTEPIH UTepy koHE JKbUTy ISHEPreTHKACHI
MOCeJICJICpiH ey YIIIH 3aMaHayd aKMapaTThIK TEXHOJIOTHSUIAPAbl KOJJIAHYIBIH MPAKTHKAIBIK
JaFrapuIapblH - any Oosbin  TaObutagpl. [IoH KypambIHZIA: MOZENbACY TEOPHUSICHIHBIH HETI3epi;
OHEPKACINTIK JKBUTY YHEPIreTHKACHIHIAFBI MOJICIIBCY; MOJCIIBCY TYPJIEPI KIHE KIKTEIY1; KBLTY )KOHE
Macca Oepy MpoIEeCTePiH MAaTEMATUKAIIBIK MOCIIBICY; )KBUTY TEXHUKAIBIK €CeNTeP Il Iy IiH CAH bIK
o/icTepl; aKmapaTThIK-aHBIKTAMAJIBIK JKYHelep JoHe OaraapiiaMaliblK KeIIeHCp; SHEPreTHKAIBIK
XKaOJBIK ChI30ANIAPBIHBIH  JJCKTPOHIBIK aTJAChl; JKEIUIK aKMapaTThIK TEXHOJOTHSIIAD IKOHE
KOMMYHHKAIMSUIAp;  KENJTIK ~ TEXHOJOTUSJIApABbIH  HETI3Nepi:  DIEKTPOHIBIK  JKENUIep.IiH
KOH(HUTYpausiChl, >XEPriliKTi, KOPHOPATHUBTIK >OHE FalamIblK >kemijep; Internet sxone Web-
TEXHOJIOTHSIIAP; XKeNUTIK Kayinci3aik. [Ipaktukansik cabakrapaa 6inim anymsuiap Mathcad opraceinga
TEPMOJUHAMUKAIBIK ITUKIACPAIH JUarpaMMaliapblH KYPY/Ibl, )KbUTY TEXHUKAJBIK €CENTEpP/Ii IIery
YyIIiH KosjgaHOanel OaFjapiaMarnap MakeTTepiH MalJalaHyabl, KOCIOM ecenTepil Uiemy YIIiH
OarapiaMalIbIK KAMTaMachl3 €Tyl Maigaganyabl YHpeHei.

Lenvio oucyuniunvl s6151eMCs Hopmuposanue y MasucCmpannos HAbIKO8 8 001acmu COBPEMEHHbIX
UHGDOPMAYUOHHBIX MEXHONIO02UN, OCBOEHUe 0OWUX NPUHYUNOE PabOmbl U NOJYYeHUue NPAKMUYeCKUx
HABbIKOG  UCNONb308AHUSI COBPEMEHHLIX UHDOPMAYUOHHLIX MEXHONO2UUl Ol  peuleHust 3a0ay
meniosHepeemury. JUcyuniuna cooepicum: OCHO8bI Meopuu MOOEIUPOSAHUs; MOOeIUPOBAHUE 6
NPOMBIUIEHHOU MENI0IHepeemuKe; GUObl MOOCTUPOSAHU U KIACCUDUKAYUsL, MAMEMAMUYECKOe
MOOenuposanue  Npoyeccos  menio- U  MACCONEPEHOCd,  YUCIEHHble — Memoobl  peuleHUs]
MENIOMEXHUYECKUX 3a0ay, UHDOPMAYUOHHO-CRPABOUHbIE CUCMEMbL U NPOSPAMMHbBLE KOMNIEKCHI,
INEKMPOHHBIL AMIAC depmedcell IHepPeemuieckoco 000py008anus,; cemegvle UHPOPMAYUOHHbIE
MEXHONI02UU U KOMMYHUKAYUU, OCHOBbL CEMesblX MEXHON02ULL: KOHPUYpayusl 31eKMPOHHbIX cemell;
JIOKAbHble, KopnopamusHvle u 2nooanvuvie cemu, Internet u  Web-mexunonocuu; cemesas
bezonacnocmov. Ha npakxmuueckux 3aumamusax ooOyuarowuecs HAy4amcs cmpoums Ouazpammbl
MepMOOUHAMUYECKUX YUKN08 8 cpede Mathcad, nonvzosamuvcs nakemamu npukiaoHulx NPOSpamm OJist
pewleHuss meniomexHudeckux 3a0ad, NOIb308AMbCA NPOSPAMMHBLIM obecneyeHuem OJisl peuleHusl
npogheccuoHanbHLIX 3a0ad.

The aim of this course is to equip master’s students with skills in modern information technology, to
familiarize them with the general principles of its operation, and to provide them with practical skills
in using modern information technology to solve problems in thermal power engineering. The course
covers: the fundamentals of modeling theory; modeling in industrial thermal power engineering; types
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of modeling and classification; mathematical modeling of heat and mass transfer processes; numerical
methods for solving thermal engineering problems; information and reference systems and software
packages; an electronic atlas of power equipment drawings; network information technologies and
communications; fundamentals of network technologies: configuration of electronic networks; local,
corporate, and global networks; Internet and Web technologies; network security. In practical classes,
students will learn to construct thermodynamic cycle diagrams in Mathcad, use software packages to
solve thermal engineering problems, and use software to solve professional problems.

uka npopuInupyombIX 1 CHANINH
By30BCKHII KOMIIOHEHT

Koy
OHCPICTUKACBIHBI
H Ka3ipri
Macenenepi /
CoBpeMeHHbIE
POOIIEeMBI
TEIUIOIHEPTETHKU
/ Modern
problems of heat
power
engineering

KypcThlH MakcaTbl — MarucTpaHTTapAblH JHEPTUs OHAIPY JKOHE TYPJICHAIPY CXeMallapbIHBIH
TUIMIUTITIH TaJjay JKOHE dHEPTHsl OHMIPY/iH >KaHa oJicTepiHiH OoJianarbiH Oaranay CallaChIHJAFbI
JaFIBUTAPBIH 1aMBITY OOJIbIN TaObLIa bl [ToHre MbIHANIAP Kipei: KBLTY )KOHE JIIEKTP SHEPTHSCHIH aly
JKOHE TYPICHAIPY/IIH Ka3ipri JKarIaibl, IEPCIEKTUBAIBIK 9ICTEPi MEH JIICTEPI; Ka3ipri 3aMaHFbl OTHIH
JKary JKyHenepi; KbpUTy aliMacyAbl KYLIEHTY ojicTepi; >KeTuaaipiireH Oy TypOMHANBIK >KOHE ra3s
TypOMHANBIK KOHIBIPFBIIAP: TEOPHUS JKOHE ECENTey; apajac LUKIAAp MEH KOHABIPFBUIAP; eJJIIH
SHEpreTHKanblK  Kayimcizmiri.  ToxipuOemik — cabakrapia  MarucTpaHTTap  JKbUTy — DJIEKTP
CTaHLUSUTAPBIHBIH JHEPreTHKANBIK KOPCETKIIITEPiH, DHEPrusi TUIMAUIIK KOPCETKIITEpiH, SPTYpIi
KOHCTPYKIUSAIAFbl JKbUTy JKOHE Macca ajiMacy KYPBUIFBUIAPBIH JKOHE OpPTYPJl KBUIYTEXHHKAIIBIK
MPOLIECTEPIIH YHEPTHS )KOHE JKBUTY KaXETTUTIKTepiH ecenteini. KopheIThIHIBI Oara jka30amia eMTHXaH
KE€31H/Ie aHBIKTaJIa]Ibl.

Lenvro Oucyuniunel saensiemcs opmuposanue y MAUCMPAHMO8 HABLIKOE 6 001ACmU AHAIU3A
appexmusHocmu cxem ROAYYEHUsL U NPEOOPA30BAHUL IHEPSUU, OYEHKU NePCNEeKMUSHOCMU HOBbIX
cnocobos  npouszsoocmea  dHepeuu.  JlUcyuniuHa - cooepicum: — CO8peMeHHoe  COCMOsHUE,
nepcneKmueHvle Memoobl U CHOCOObl NONYUeHUsT U NPeodpa3o6anust Meniosol U 1eKmpudecKkoll
9HepeUU, COBPEMEHHble CUCTEMbl CHCUSAHUS MONIUB, Memoobl UHMEHCUDUKAYUU MmenioooMeHa;
nepcnekmueHvle  NapomypOunHvle U 2a30MypOUHHbIE  YCMAHOGKU: Meopus U  pacdem,
KOMOUHUPOBAHHbBLE YUKTbL U YCMAHOBKU, dHepeemuyeckas bezonachocms cmpansvl. Ha npakmuueckux
3aHAMUAX — MA2UCmMpaHmuvl — paccuumarom dHepeemudeckue noxazameru 12C, noxazamenu
appexmusHocmu  IHEP2OUCNONBL30BAHUS,  MENIO-MACCOOOMEHHble — annapamsl  pa3iUYHbIX
KOHCMPYKYUL, NOMPeObHOCMU 6 dHepeuu U Mmenie pa3iuyHblX MenjiomexHoI0SULecKUX Npoyeccos.
HUmoeosas oyenxa 6yoem cihopmuposana 6 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 energy
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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.

Koimymen
KaMTaMachI3 €Ty
KyHenepin
naiaiany
/OKCcIuTyaTarus
cUCTEM
TEII0CHA0XKEHUS
/ Operation of
heat supply
systems

[ToHHIH MakcaThl — MarkCTPAHTTapAA KbUTYMEH JKa0JIBIKTAy JKYHEJepiH NaiaiaHy *KoHE JKbLTyMEH
kKaOJbIKTay OKYHENepiH kefen Oackapy OOWBIHINIA iIC-OpEKETTEep CallaChIHIAFBl JaFblIapIbl
KaJbTacTelpy. [ToHre MbIHaIap Kipei: JKbUTyMeH XaObIKTay JKyHesiepi KoHEe OHBIH AJIEMEHTTEI,
KBUTYMEH >Ka0JbIKTay KYHEJEpiHiH JKYMBIC ICTEYiHIH JaMy epeKIIeTIKTEpPiH; KbUIYAbl TachIMalaay
JKOHE Tapary JKyHeJepiHiH >KYMBICHI, JKeJen OacKapyaarbl JKbUTY >KeJJIepl MEH >KaOIbIKTapbIHBIH
CXeMaJIapbl; KbULY KENUIEPIHIH TeMIiepaTypaiblK rpaduri koHe THUAPABIMKAIBIK JKYMBIC PEXUMI,
JKBUTYMEH >KaOJIbIKTay >KYHEJEepiHiH HETi3ri >XKaOAbIKTapbIHBIH KOHCTPYKIMSICHIH, KOHCTPYKTHBTIK
epeKIIeIIKTEePiH, TEXHUKAJIBIK CHIIATTaMaJapblH, XYMBIC PEKHUMICPIHIH EpeKIICTIKTEePiH; KbUTY
JKENIEPIHIH KYMBIC PEXKHUMIHIH IbE30METPUSUIBIK JKOHE TeMIlepaTypalblK TpaduKTepi, KbLIy
KENMUIEPIHIH KAJBINTBl KOHE aBapUSUIBIK JKYMBIC DPEXHMIEpi, IKBUIy JKENUIEpiHIH Herisri
JKaOABIKTAPBIHBIH ~ TEXHUKAJIBIK-DKOHOMUKAJIBIK  KOPCETKIIITEPI. Toxipubenik  cabakTapna
MarucTpaHTTap Kajlalapaarbl OONIHIeH JKbUTYy XOHE JJIEKTPMEH JKaOJbIKTay >KYWelepiHiH THiMIi
JKYMBICBIHBIH HETI3T1 KOPCETKIIITepiH TaHIaiabl koHe ecenrteilai, Kazakcran PecryOnmkachiHIarbl
KBUTY JKOHE JJIEKTPMEH >KaOJbIKTay >KYHEJIEepiHIH eCEeNTEeNreH >XOHE HAKThl KYMBIC pPEXHMIEPI
apacbeIHarel O6ap OaiiaHbICTapbl TANJANABI, KOJIKTIK KOHE KBUTy TapaTry XKyheci 2JIeMeHTTEepiHIH
HAKThl bICHIpanTapbl MeH [IOK-iH koHE TpPaH3WUTTIK >KOHE TapMaKTaJIFaH XbLUTy KYOBIpIapbIHBIH
TUIPABIMKAIBIK €CenTeyIepiH OPBIHIAY/IbI, The30METPUSIIBIK TpaduKTi Kypyabl. KopbITeIiHIBI Oara
a30ala eMTHXaH Ke3iH/1e aHbIKTaIa bl

Lenvio oucyunnunvl s61emcs popmuposanue y Macucmpanmos HagblKko8 8 001aACmu dKCNIYamayuu
cucmem mMeniocHabXcenus U  OessmeNbHOCmU N0  ONepamuéHoOMYy  YNPAGIEHUI0  CUucmemamu
mennocHabcenus. Jucyuniuna cooepoicum: cucmemvl MenI0CHADNCEHUsT U €20 dleMeHmbl;
ocobenHocmu pazeumusi (QYHKYUOHUPOBAHUS CUCMEM MEeNJOCHADICEeHUs; IKCNIYamayus cucmem
MPAHCnOpma u pacnpeoesienus menida, cxemvl mMenjiogvlx cemeu U 000PYO008aHUs, HAXOOAUE20C 8
ONepamueHOM YNpasienuy, memMnepamypHblli 2papux u 2UOpasIUdecKuli pexcum pabomsl menioblx
cemell;  KOHCMPYKYUs,  KOHCMPYKMUGHble  O0CODEHHOCmU,  MeXHU4ecKue  Xapakmepucmuxu,
0CODEHHOCMU  PedCcUMO8 IKCHIAYAMAayuy OCHOBHO20 000PYO08AHUS CUCMEM MeNnOCHADINCEeHUs,
nvbezomMempuyecKue U memnepamypHule epapuxu pexcuma pabomsl meniosvix cemel, HOpMAaibHble U
asaputinvle pexcumsbl pabomvl Meniosvlx cemell, MexHUKO-IKOHOMUYeCcKue NoKasameau OCHOBHO2O
0b6opyoosanusi menniogvix cemeii. Ha npaxmuueckux 3aHAMUAX MAa2ucmpaumol GbINOJHAM 6blOOP U
pacuem  6a306blx  nokazameneu  IPGeKmusHol  IKCHIyamayuu  pacnpeoeneHHviX — CUCHmeM
MENN0IHEP2OCHADIICEHUSL 20POO08, NPOBEOYI AHANU3Z CYUWECMBYIOWUX COOMHOWEHUN PACYEMHbIX U
Gaxmuueckux pexcumos SKCHIyamayuu cucmem mennodnepeocrabocenus PK, nposedym oyeuky
Gaxkmuyeckux nomepv U 3QHekmusHocmu d1eMeHmos CUucmemMvl MpPAHCHOPMa U pacnpeoeneHus
Menaa, 6bINOJHAM 2UOPABIUYECKUNl pacyem MPAH3UMHO20 U DA36eMBIIeHHO20 MeNnionposoos,

OH/PO/ON
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nOCMpoAm nvezomempudeckuii epagux. imoeosas oyenxa 6yoem cqhopmuposana 6 xooe nucbMeHHO20
9K3aMeHa.

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.

MarucrpanTTappl  ©HEPKACINTIK  KOCIMOPBIHAAPABIH, YWBIMAAPABIH KYPBUIBIMBIMEH, IKBUTYMEH
XKaOJpIKTay OKYHEJIepIMEeH, OJHEprusi OHIIpICiH YHBIMIACTHIPY JKOHE OacKapyMeH, HerTi3ri
TEXHOJIOTUSUIBIK MPOIIECTEPMEH TaHBICTHIPY. [luccepTaius TakplpblObl OOWBIHIIA aKHIapaTThl KUHAY,

OHiIpicTIK OHJICY KOHE TaJJIay, KOMBUIFAaH MIHACTTEP/Il MIENTY 9AICTEPI MEH KypaJJapblH TaHIAy.
ToXipuoe /| O3nakomnenue Ma2ucmpanmos co CMmMpYKmypol HPOMbIUIEHHbIX NPeOnpUsmuL, OpeaHu3ayul,

6 [Ipou3BOACTBEHH | cucmemoll mennocHabiCenus, opaHuzayuel U YNpasieHuem 3SHepPeemuyecKum HnpouU3Bo0CmeoM, OH/PO/ON
asi TpakTUKa / | ocHO8HbIMU mexHoNo2uyeckumu npoyeccamu. Coop, obpabomka u ananuz uHgopmayuu no meme 5
Production ouccepmayuu, 6b100OP Memo008 U cCpedCcma peulenusi NOCMABIeHHbIX 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.

Uk npopuIMpyrOMILIX THCHHMIIINH
KoMmnoneHT o BbIOOPY
7.1 | Kty snextp [ToHHIH MakcaTbl — MarucTpaHTTapFa >KbUTy-dHEPreTHKa CalaChIHbIH SKOJIOTHMSUIBIK KayiNCi3AiriH OH/PO/ON

CTaHLMSUIApbIH KaMTaMachl3 €Ty OOMBIHINIA XKYHenl ToCUT JaFapuIapblH MeHrepy. [IoHre MbIHamap Kipeni: KopliaraH 1,5
naiiiaanyaarsl | OpTaHbI KOPFaYAbIH YHEPTeTUKAJIBIK )KOHE SKOJIOTHSUTBIK TEXHOJIOTUSIIAPHI, 3USTHIBI 3aTTaP IbI KOO IBIH
KOplIaFaH TEXHOJIOTUSUIBIK O/IICTepl, KOMIPMEH >KYMBIC 1CTEHTIH KbUTY AJIEKTP CTaHIMsJIAphIHIA a30T OKCH[IL
OpTaHBI KOpFay IIBIFAPBIHABUIAPEIH  A3aUTYABIH ©H JKaHa »JKOHE MEePCHeKTHBAIBI  TEXHOJOTHSUIAPHI,  Ta3
TEXHOJIOTUSUIAPH! | HIBIFAPBIHABUIAPBIH  Ta3apTyIblH  (U3UKA-XUMHUSUIBIK JKOHE OMOXMMUSUIBIK SIICTEpi, TayaplbIK




[TIpupomooxpaHH
bI€ TEXHOJIOI'N1
pu pabore
TCIINIOOHEPTCTUUC
CKHX YCTaHOBOK /
Environmental
protection
technologies in
the operation of
thermal power
plants

OHIMJEpAl ally. YCTalFaH Kypamjaac OeNIKTepAeH jkacaiFaH OyWbIMIap, TYTIH Tra3gapblH KYKIpT
OKCHUJITEpPIHEH Ta3apTy OMICTepl MEH TEXHOJOTHSIIAPBI, OHEPKICINTIK KOCIMOPBIHAAPBIH aFbIH]IbI
CyJapblH TEPMISUIBIK OelTapanTaHablpy, TEXHOJOTHSUIBIK MPOLECTEPIiH CYHBIK KalIbIKTapbIH
MEXaHUKAIBIK Ta3apTy, KOCIMOPBIHIAApAaH arblHABI CyJIapAbl Ta3apTyAbIH OHOJIOTHSUIBIK SicTepi.
Toxipubenik cabakTapia MarucTpaHTTap Ka3aHIBIKTHI IMalianaHy Ke3iHJeri KyKipT HeH a3oT
OKCHATEPiHIH IIBIFAPBIHIBUIAPBIH €CENTEHIi; JaCTaHFaH OHAIPICTIK aFbIHAAP/bl Ta3ajayFa apHaJFaH
KYPBUIFbUIAP, KOCIOPBIHAAPAAH IIBIFATHIH 3USH/IbI MIBIFAPBIHIBLIAP bl KATAIUTHKAIBIK Ta3apTy YIIiH
KBUTY bl KQIIIBIHA KEITIPYMEH KaTaJIUTUKAIBIK PEaKTOPBIH e€CeNnTeyepiH KYpri3eai, Topas! puibTp-
TYMaHJIBI KO0 JKOHE adpOTEeHKTI ecenteli. KopbITbiHIbI Oara jxaz0ala eMTUXaH HOTHXKEeC! OOMbIHIIIA
QHBIKTAJIA]IBL.

Lenvio oucyunaunsl A61aemes npuobpemenue MacucCmpanmamy Hagblkog CUCMEMHO20 No0xo0a O
obecneueHusi IKON02UYECKOU  0OE30NACHOCMU — MenjodHepeemudeckol ompaciu. Jlucyuniuna
cooepocum: dHep2emuKd U HPUPOOOOXPAHHBIE MEXHOLOUU 3AWUMbL  OKpYHCaroueli cpeowl,
MmexHoI02UdecKue Memoovl N00asieHUs 8PeOHbIX 8elyecms, Hogeliuiue U NepCneKmugHble MmexHoa02Uu
07151 CHUDICEHUsL 8b10POCO8 OKCUA08 azoma Ha yeorvhvix TOC, usuxo-xumuueckue u buoxumuyecKue
MemoObl OYUCHKU 2a308blX GbIOPOCOS, NOIYUeHUe U3 YIAGIUBAeMbIX KOMNOHEHMO8 MOBAPHLIX
NPOOYKMOB, Memoobl U MEXHON02UU OYUCMKU ObIMOBbIX 2A308 OM OKCUOO8 Cepbl, MepMuiecKoe
0be38pedicusaHue CMOUYHbIX 800 NPOMBIUIEHHBIX NPEeONnpUsMuULl, MeXAHUYeCcKas OYUCMKA HCUOKUX
0MX0008 MEXHO02UYECKUX NPOYECCO8, OUONI02UYECKUE MEMOObL OUUCIKU CTOYHBIX 800 NPEONPUSMUIL.
Ha npaxmuueckux 3auamusix Mazucmpaumel paccyumarom evl0pocbl OKCUOO08 cepbl U a30ma npu
pabome Komo8, annapamsl Ol OYUCMKU 3A2PA3HEHHbIX NPOU3BOOCHEEHHBIX NOMOKOS8, Npo8edym
pacuem Kamaiumuyecko2o0 peakmopa ¢ pezeHepayueii meniomsl OJisl KAMAIUMuYecKol O4ucmku
8DEOHbIX 8bIOPOCO8 NPEONPUAMULL, PACCUUMAION CEMOYHBIU PUILMP-MYMAHOYI08UMENb U AIPOMEHK.
Hmoeosas oyenxa 6yoem cchopmuposana 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.




7.2 | YKacannsr [Ton MarucTpaHTTapra SHEprus OHIIPICIHIH SKOJOTHSUIBIK KAaYINCI3[IriH apTTHIPY YIIIH KacaHIbl OH/PO/ON
WHTEJUICKT )KOHE | MHTEIUICKTTI KOJJaHy OJICTEepiH MeHrepyre OarbITTaqFaH. Marucrtpatypa CTYACHTTEpl TazapTry 1,5
JHEpTrus KaOJIBIKTapbIH TalaaHy Ke3iHJe maijaa OOJFaH IEePeKTep MACCHBTEPIH OHJACY KOHE Tayijay YIIiH
OH/TIPICIHIH JKacaHJbl WHTEJUICKTTIH (YHKIIMOHAIABIFBIH 3€PTTEHl; COHJAl-aK €H >KOFapbl CYPaHBIC TYypabl
IKOJIOTHSLITBIK aKmapar, aya-paiibl KaFJaiiapbl KOHE DSHEPrus OHMAIPYre KaThICAThIH JJICKTP CTaHIUSIIAPBI,

Kayirmcizairi/ TEXHOJIOTHSUIBIK aKIapaTThl JKHHAY, Oepy »koHe ecenrey xyueci. CTyaeHTTEp KOMIPTEri TOTHIFbI
HckycCTBeHHBIN | MIBIFAPBIHABIIAPBIH  aBTOMATTBl TypAe Oakpuiay >KoHE Oakpuiay YIIH JKacaHAbl WHTEIUICKT
WHTEJUICKT U KoJaHOamapelH Kajai TmaiijanaHyra OOJIATBIHBIH Tajjay YIIH TOXKIPUOCTIK 3epTXaHajap.ibl
IKOJIOTHYECKas naiinananaael. KopeITeiHab! Oara mopTdoaro Kopray Ke3iHae aHbIKTaIa bl
0€e301acHOCTh Hucyuniuna nayenena Ha o0c8OeHUe MALUCMPAHMAMU MEMO008 UCHONb308AHUL UCKYCCMBEHHO20
JHEPrEeTUYECKOTO | unmesnniekma Onsl NOBbIUEHUS HKOLOSUYECKOU 0e30nacHOCmu SHEP2emuiecko20 Nnpou3eo0Ccmad.
npou3BojcTBa/ Mazucmpanmer uzyuam @QyHKYUOHAN UCKYCCMBEHHO20 UHmelllekma O0Jisl 00pabomku u auaiuza
Artificial MACCUB08 OAHHLIX, 2EeHepUpPYeMvlX 8 npoyecce pabomvl OYUCMHO20 000pYO08aAHUs;, A MAKdHCe
intelligence and uHgopmayuro 0 NUKOBOM Cnpoce, NO2OOHLIX YCI08UAX U IIEKMPOCMAHYUAX, VUACMBYIOUWUX 8
environmental npou3eoocmee dHepeul, cucmemy coopa, nepeoavu U pacdema MmexHONO0SUHEeCKoU UHGOpMayuu.
safety of energy | Cmyoenmol na npakmuueckux 3auAmusx auanusupyiom cnocobbl NPUMEHEHUs NPULONCCHUT
production UCKYCCMBEHHO20 UHMEILIeKmA OISl d8MOMAMUYECKO20 OMCIeHCUBAHUS U KOHMPO.IS 8b10POCO8 OKCUOA
yenepooa. HUmoeosas oyenxa 6yoem chopmuposana 6 xooe 3aujumosl NOpmaeoauo
The discipline aims to master the methods of using artificial intelligence to improve the environmental
safety of energy production. Masters students will study the functionality of artificial intelligence to
process and analyse data sets generated during the operation of treatment plants, information on peak
demand, weather conditions and power plants involved in energy production, the system of collection,
transmission and calculation of technological information. In practical sessions, students will analyse
how artificial intelligence applications can be used to automatically track and control carbon monoxide
emissions. The final assessment will be made during the portfolio defence

7.3 | KarThl [ToHHIH MakcaThl — MarucTpaHTTapFa KaTThl TYPMBICTHIK KOHE OHAIPICTIK KAJIIBIKTapbl OHJACYAIH OH/PO/ON
TYPMBICTBIK OHE | 3aMaHayH KOHE O03bIK TEPMUSUIBIK 9/1ICTEpiH MeHrepy. [[oHHIH Ma3MyHBI: HEr13T1 JacTayllibl 3aTTap MEH S)
OHIIPICTIK KOpILIaFaH OpPTaJaFbl 3USIH]IBI 3aTTapAbIH MOJIIEPiHIH HOPMaTaphl, OHIIPICTIK KAIIBIKTApIbIH HET13T1
KJJBIKTap b1 cUTaTTaMajapbl, KAIJIBIKTApbIH KaYINTUTIK KIACBIH aHBIKTAy, KATThl TYPMBICTBIK KaJJIBIKTap IbIH
OHJICYIIH HETi3r1 CcUMarTamaliapbl, KaTThl TYPMBICTHIK KalABIKTapAaH Maifanbl eHIMAEpIl aly oJicTepi.

TEPMHUSIIBIK KQJIJIBIKTAP, KAIIBIKTap bl TEPMUSUIIBIK OeHTapanTaHIbIpy 9ICTEPiHIH KIaCCU(PUKAIUSICH, TEPMUSIITBIK
onicrepi / / OeWTapanTaHJIblpy  MPOLECTEPiHIH  HEri3ri  TEeXHOJOTUSUIBIK  CXeMmajapbl ,  TepMUSUIBIK
Tepmuueckue OeifrapanTaHiblpyFa  apHaJFaH O KbULy  PEAKTOPJAPBIHBIH  HETi3T1  Typiepi,  TEePMHUSIIBIK
METO/IbI OeifTapanTaHIbIpy MPOLECTEPIH KYPrizy Ke3iHAe KOpIIaFaH oOpTaHbl KOpPFay TEXHOJIOTHUSACHI,
nepepadboTku SHEPreTUKANbIK JKOHE OKOJIOTHSUIBIK IPOrPECCHBTI TEXHOJOTHsUIApAbl EHrI3YyIlH 3aMaHayd
TBEPABIX TeHACHIMUSIIAPhl TEPMUSIIBIK OeiiTapanTaHaAbIpyFa apHanrad. Toxipubenik cabakTap/ia MarucTpaHTTap

OBITOBBIX U

KQJIJIBIKTAPABIH KAYINTUIIK KJIAChlH aAHBIKTAWIbI, TEPMUSUIBIK OeWTapanTaHIbIpy MPOIECTEPIHIH




HpOI/IBBOI[CTBeHH
BIX OTXOOB /
Thermal methods
of solid domestic
and industrial
waste processing

TEXHOJIOTUSUIBIK CXeMaJapbIHbIH THIMILTITIH aHBIKTal/Ibl, TEPMUSIIBIK OeHTapanTanbIpyFa apHaJIFaH
TepMoOpeakTop bl ecenterai. KopbIThIHIBI Oara jkaz0aiia eMTHXaH HOTHKEC] OOMBIHIIA aHBIKTaJIA IbI

Lenvro oucyuniunsl a61aemcs npuoobpemeHue MacucCmpaHmamy Hagblko8 61A0eHUsl COBPEMEHHbIMU U
NePCneKMuGHbLMU MePMULECKUMU MeMOOaMU NepepadbomKu meepovix ObIMosbIX U NPOU3E00CMEEHHbIX
0mx0008. Jucyuniuna cooepicum: OCHOBHble 3A2PAZHUMENU U HOPMAMUBbL COOEPHCAHUSI 8PEOHBIX
sewecmes 8 oKpyoicaroueli cpede, OCHOBHblE XAPAKMePUCIUKU NPOMBIULIEHHbIX OMX0008, OnpedeieHue
KAACCca ONACHOCMU OMX0008, OCHOBHble XAPAKMEPUCMUKU MBEPOLIX ObIMOBLIX OMX0008, Memoobl
useneueHusi NoNe3HOU NPOOYKYUU U3 meepovix OblMOBbIX OMX0008, KIACCUDUKAYUL Memo008
MEPMUYECKO20  00e38PeNCUBAHUSL  OMX0008, OCHOBHblE MEXHOLO2UYeCKUe CcXembl Npoyeccos
MepMO0De368PeINCUBANUSL,  OCHOBHbIE — UObL  MEPMUYECKUX  PeaKmopog Oasi  MepMUYecKo2o
00e38pedcUBanlUs, MeXHON02U 3aWuUmyvl OKpydcaouell cpedvl Npu NpoGedeHUU Npoyeccos
MEPMUYECKO20  00€38DENCUBAHUS,  COBPEMEHHbIE MEHOCHYUU Pearu3ayui  Hepeemuyecku U
9KOJIO2UYECKU COBEPUICHHBIX MEXHON02ULl mepmMuyecko2o obezgpedcusanus. Ha npaxmuyeckux
3AHAMUSAX MASUCTPAHMbL ONPEOeisim KAACC ONACHOCMU OMX0008, Onpeoeisim 3@p@ekmusHoCcb
MEXHOIOSULECKUX CXeM NPOYecco8 mepmMooDe38pedCUBanUs, nposedym paciem mepMuUdecKo2o
peakmopa 011 mepmuiecko2o obesspedcusanusi. moeosas oyenka 6yoem cqhopmuposana no umozam
NUCLMEHHO20 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
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

8.1

Exinmmimik
HEPTeTUKAIIBIK
pecypcTrapasi
nagaiany
[Vcnions3oBanue
BTOPHYHBIX
sHEpropecypcos/

[ToHHIH MakcaThl — MAarucTpaHTTap/blH KalTallaMa »HEpPreTHKANbIK pecypcTapAbl MNaiaanaHy
CallaChIHAAFbl JAFbUIAPbIH  JaMbITY JKOHE OJIApJbIH HSHEPreTUKAIbIK oJIEyeTiH ©HEpPKACINTIK
KOCIMOPBIHAAPABIH TEXHOJIIOTUSIIBIK CXeMachlHa TUIM1 TapTyFa yhpeTy. [loHHIH Ma3MyHbI: KaliTanama
HHEPreTUKANBIK pecypcTapibpl MaijanaHy TypJepi MeH OarbITTapbl, KalTalamMa 3HEepreTHKaJbIK
pecypcTapblH IIbIFapy KOHE NaiifanaHy KeJIEeMiH aHBIKTay, JKaHFBIII KailTasama SHepreTHUKaJIbIK
pecypcTapbl ’KaHy, THIMA1 OTBIH aJly MAaKCaThIH/a JKaHFbIII KaliTallaMa SHEePreTUKAJIbIK pecypcTapibl
TEpPEH OHJEY, DJHEPreTHKAIbIK TEXHOJOTUAIBIK KOHABIPFBUIAPABIH MATEpUAIBIK JKOHE JKBLIY

OH/PO/ON
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Use of secondary
energy resources

OamaHCTapbl. , JKOFapbl TeMIepaTypalblK >KbuTylblK KDOP malimamnany, TOMEH TeMmIepaTypaibiK
*)butynblk KOP maiinanany, kocinopeiaaapaa sxeutyasik KOP naiinanany, apTeik KeickiMabl KOP kaiita
eHyey. Toxipubenik cabakTapja MaruCTpaHTTap KOHIBIPFBIIAP MEH TEXHOJIOTHSUIBIK MPOIECTEPIiH
TeXHUKAJIBIK-DKOHOMUKAIIBIK ~ TEHrepiMACepiH  JKacalabpl, Kbuly  cyibamapel  MeH  JKOC
KOH/IBIPFBUIAPBIHBIH SHEPreTHKANBIK OarachlH JKYpri3eli, KalTaiama 3HEprusi pecypcTapblH eHAIpY
MEH IMaii1ajlaHy KeJIeMiH aHBIKTai b, TPOLIeCTePAiH eceOiH KYpri3ei. )KOHe aHBIKTAJIFaH PEe3ePBTEPIiH
OpBIHIANYBIH KaMTaMachl3 €TeTiH KypbuUtFbuiap. KopbIThiHABI Oara jka3z0aima eMTHXaH JKOHE €CeMNTiK
JKYMBICTBI KOPFay HOTHXeJIepl OOMBIHIIA aHBIKTAIA/IbI.

Llenvio oucyunaunsl A619emMcs hopmuposanue y MacucCmpanmos Haéblko8 68 00AACMU UCNONb3068AHUSL
BMOPUUHBIX OHEP2OPECYPCO8 U 00VUeHUus IPHEeKMUBHOMY B0GICUECHUIO UX IHEPeMUYECKO20
NOMEHYUANA 8 MEXHOIOSUYECKVIO CXeM) NPOMBIUULEHHbIX NPeOnpusmui. JUcyuniuna cooepicum:
BUObL U HANPABIIEHUSL UCNONb308AHUSL MOPULHBIX IHEPSEMUYECKUX PeCyPCos, onpeoeieHue oovema
svixooa u ymunuzayuu BOP, cocueanue coprouux BOP, enyboxas nepepabomra 2oprouux BOP ¢ yenvio
NONYYeHUs. IPPEKMUBHBIX MONIUBE, MAMEPUATbHbIE U MENo8ble OANAHCHL IHEPLOMEXHOLOSUUECKUX
YCMAHOBOK, ymuauzayus 8bICOKOMEMNEPAMYPHBIX Menio6blx BOP, ymuauzayus
HU3Komemnepamypuvix mennogvlx BOP, ucnonvsoeanue mennosvix BOP Ha npednpusmusx,
ymuauzayus BOP uszdovimounoeo oasnenus. Ha npaxmuueckux 3aHAmMusax Mazucmpanmol cOCMaeam
MEXHUKO-DKOHOMUYECKUe — OANaHChl  YCMAHOBOK, — MEXHOIOSUHECKUX — NpOYeccos,  Nposeoym
IHepeemu4ecKyr0 OYeHKY mennogulx cxem u ycmanogok TOC, onpedenam o00vembl 6bIX00d U
VMUIUZAYUU BMOPUUHBIX IHEPLEMUUECKUX PeCypco8, Npogedym pacuémsl npoyeccos u annapamos,
obecneyusarOwux peanuzayuro 8blaeleHHbIX pe3epeos. Mmozosas oyenka 0yoem chopmuposana no
UMOo2am NUCbMEHHO20 IK3AMEHA U 3auUmbl pACYemHOU pabomul.

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

8.2

MuHu-XpLTY
JIEKTPCTaHUsATIA
PBIHBIH KOHE

[ToHHIH MaKcaThl — MarkCTPAHTTap/a KOCIOPBIHIAP MEH YHBIMIAPIBIH YHEPTETHKANBIK 3epPTTEYyIepiH
KYPTi3yAiH MIHAETTEpl MEH 9IICTepl Typasibl HAKTHI TYCIHIKTEP/l KaJbINTACTHIPY; SHEPTHsl ayAUTIHIH
acranTapbIMEH TaHBICY, JHEPrusi YHEMJEY CaJlaChIHAaFrbl HOPMAaTHBTIK KYKBIKTBIK AaKTiJIepMEH,

OH/PO/ON
1,4




Ka3aHJbIKTapIbIH
KBLTY
DHEPrUsIChIH
ayJuTi
/TennosnepreTuy
eCKUH ayauT
MuHH-TOC u
KOTEJIbHBIX/
Thermal energy
audit of mini-
thermal  power
plants and boilers

CallanblK epeKeNepMEH JKOHE epekelnepMeH TaHbicy. [loHre wbiHamap kipeni: Kazakcran
PecrnyOnmuKachlHBIH 3HEPreTHKANBIK ayauT KOHE OJHEPIrus THIMIUINIH apTThIPy CajJachIHIaFbl
HOPMATHUBTIK KYKBIKTBIK 0a3achl; IIaFbIH JKBUTy OJJICKTP CTAHIMSUIAPBI MEH Ka3aHIBIKTap IbIH
TEXHOJIOTUSUIBIK TPOIECTEPi MEH KOHIBIPFBUIAPBIHBIH KbUTY OallaHChl; JHEPreTUKAIBIK AayauT
o/licTeMeci; JHEprus ayAWTiHE apHaJIFaH XaOJblK; IIAFbIH JKBUTY OSJEKTP CTAHUUSIIAPBl MEH
Ka3aHJbIKTApJAaFbl DHEPTUs ayAUTIHIH EpPeKIIeNIKTepl; KbLIy MPOIECTEPiHIH SHEPrus THIMILIITIH
apTTHIpy MIapajiapbl; YHEPreTHKANBIK ayIuT Ke3iH/Je YCHIHBUIATBIH MIapanapiblH SKOHOMUKAIIBIK
THIMAUTITIH Oaramay. ToxipuOenik cabakrap Ke3iH/1e MaruCTpaHTTap YHUBEPCUTET FUMApaThIHBIH Oip
OemiriHe TEKCepy JKYpri3eli KOHE albIHFAH MOIIMETTEp HETI3iHJe YHUBEPCHTETTIH OKIMIILIIK
FUMAapaThIHBIH YHEPreTUKAIBIK ayAUTI Typasbl aKT jkacaipl. KopbIThIHABI OaFa jkazdamia eMTHXaH
JKOHE €CETITIK JKYMBICTBI KOPFay HOTHXKelIepl OOMBIHIIA aHBIKTAIAIbI.

Lenvro oucyuniunvl A618eMCcs GOPMUPOSAHUE Y MASUCMPAHMOE OMUEMAUBO20 NOHUMAHUS 3A0aY U
Memo008 nposedeHUs. IHeP2emuiecKux 00C1e008aHuli NPeOnpUsAmMuLL U OpeaHu3ayull, 03HAKOMIeHUe C
NPUOOPHLIM  0becneuenuem 9SHepeoayoumd, O3HAKOMAEHUE ¢ HOPMAMUBHO-3AKOHOOAMENbHbIMU
akmamu, Oompacie8biMu NOCMAHOGNCHUAMU U NOJONCEHUAMU 6 001acmu dHepeocOepedCceHus.
Hucyunnuna cooepoicum.: HopmamusHyro 6aza PK 6 obracmu snepeoayouma u nosviuieHus
9Hep2odIhhexmusHocmuy, menio6ol OANAHC MEXHOIOSUYECKUX npoyecco8 u ycmanoeok munu-TIC u
KOMENbHLIX,  MemoOoN02Uul0  Npo8edeHus  3Hepzoayouma, obopyoosanue Ol  NpPOGeOeHUs
9Hepeoayouma, 0cobeHHocmu nposedenus Inepeoayouma na mutu-TIC u KomenbHblX, MepoOnpusmus
N0  NOBLIUWEHUI) — IHEP2OIPGHEKMUBHOCIU — MENI0BbIX  NPOYECCO8,  OYEHKY  IKOHOMUUECKOU
ahpexmusnocmu meponpusimuil, peKomeHOyemvlx npu sHepeoayoume. Ha npakmuyeckux 3aHamusx
MA2ucmpanmsl nPoeeoym 00CIe008aHUSL HACMU KOPRYCA YHUepcumema u CcOCMmagsam omuém no
9HEP20ayoumy AOMUHUCTIPAMUBHO20 30AHUSA YHUBEPCUMEmMd HA OCHOBAHUU NOLYYEHHLIX OAHHBIX.
Hmoeosas oyenka 6yoem cpopmuposana no umoeam nuCbMeHHO20 IK3AMEHA U 3auumvl PAcHemHoll
pabomul.

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.




JKCNEePUMEHTAIbHO-HCCJIeI0BATEIbLCKAas padoTa

DKCIIEpUMEHTTIK- | 3epTTey TaKbIpbIObl OOWMBIHINA dpeOuerrepre moiy. JKbUly 3HEPreTHKAIBIK MPOLECTEPAl 3epTTey
3epTTEY )KYMBICHI | onicTepiH TaHmay. JKbUly OSHEPreTUKANBIK MPOIECTepIi JIKCIHEPUMEHTTIK 3eprreyiep. O3
/ TOXKIPUOEIEPIHI3AIH HOTIKEIEPIH OHILY. O31H/IIK 3epPTTEY HOTHKEIepl OoibIHIIA OastHAaMa JalbIHaAAY
DKCHepUMEHTANIb | dKOHE KOpFay.
HO- Jlumepamypunoiti  0030p  no  meme  ucciedoeauus.  Bwvibop  memodos  uccredosanus OL/PO/ON
9 UCCIIEIOBATENLCK | MENI0IHEPLeMULECKUX NPOYeCccos8. IKCNEPUMEHMANbHBIE UCCIeO08AHUS  MENIOIHEPSEeMUYECKUX 13 145
as pabora / npoyeccos. Obpabomka pe3yibmamos coOCMEeHHbIX dKcnepumenmos. Iloocomoska u 3awuma v
Experimental omuema no pe3yrbmamam cOOCMBEEHHbIX UCCIe)08AHUIL
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.
HroroBas arrecranus
Maructpiik 3epTTey TaKbIpbIObl OOMBIHIIA 9/IeOMETTEepre MIONY; KbUIYy SHEPreTHUKAaJbIK MpPOLECTepAl 3epTTey
KOOaHBI OJIICTEPiH CHIIATTAy; JKbLUIYy 3HEPreTHKAIBIK IMPOIECTEPHl Tajjay HOTHIKEIEPIH CHUMATTay; >KbLUIY
peciMaey jkoHe OHEPTETUKAIBIK TPOLECTePAl SKCIEPUMEHTTIK 3epTTey HoTwKenepin cumartay. MII OoiibHmma
KOpFray Npe3CHTAIMsI MaTePUAIIAPBIH JTalbIHIAY JKOHE KYMBICTBI KOPFay
/Odopmnenne u | Jlumepamypuviti  0030p no  meme  UCCIEO08aHUS,  ONUCAHUEC  MEMO008  UCCLEO08AHUSL
10 | 3awwra MEeNI0IHEP2eMUIecKUX — Npoyeccos; ONUCAHUE pPe3yIbMmamos aHAIu3ad  Meni0dIHepeemuyecKux 8 OH/PO/ON
MarucTepCcKoro npoyeccos;, Onucaumue pe3yibmamos KCNEPUMEHMANbHBIX UCCIe008AHUL MENI0IHEPeMUYECcKUX 1,45
npoekTa/ npoyeccos. [loocomosxa npezenmayuonnvix mamepuanos no MI1 u 3awuma pabomol

Preparation and
defense of a
master's thesis

Literature review on the research topic; description of methods for studying thermal energy processes;
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 00HbIHIIIA Ay TUTOPHUSIJIBIK CAFaTTApAbI 06J1y
Pacnpenesienue ayIMTOPHBIX YaCOB 110 BUAAM 3aHATHI
Distribution of classroom hours by type of classes

IIonnin aTaysl/
HasBanue nucHMIIMHBI/
Name of discipline

Kz/
ECTS

Carar canbl / Konrnuecrso yacos / Number of hours

Hapicrep /
Jexknum /
Lectures

MpakTukanbix /
[pakTuyeckue /
Practical

3eprxanaabik / | CryausiiabIk /
Jladopatopubie | Cryamiinbie /
/ Laboratory studio

Keke /

HNuauBuayaabHbie /
Individual

COX/
CPC/
IWS

Kadenpa /
Kadenpa /
Department

Moaysb MeHeIKMEHTA

et Timi (Kaci6u) / MHOCTpaHHBIH SI3BIK
(mpodeccronanbhbiii) / Foreign language
(professional)

30

60

TA

MenemkmenT / Menemxkment / Management

15

15

60

duy

MOI[y.]'IB «HpOMbIIIIJ'IeHHaﬂ IHEPIreTUKA»

[MaBnomap aliMarbIHAAFBl  KOCIIOPBIHAAPBIHBIH
OHEPKACIMTIK KBLTY SHEPTEeTHKAIBIK
KOHIBIPFBIIapHI / [TpomsInieHHbBIE
TETIOPHEPTeTUIECKUE YCTAHOBKU TMPEATIPUATHHA
[TaBnomapckoro peruona / Industrial heat power
plants of enterprises in the Pavlodar region

OHEPKICINTIK KbUTY SHEPTeTHKACHIH IAFbI
aKnapaTThIK TexHonorusuap / MahopmannonHsie
TEXHOJIOTHH B IPOMBIIICHHON TEIJIOPHEPTeTHKE
/ Information technology in the industrial heat
power sector

22.5

15

825

Ji€)

22.5

15

825

J3€)

Monyab «CoBpeMeHHbIE aCTIEKThI
TEeNJ0IHEPreTHKN»

Kby SHEpreTHKACHIHBIH Ka3ipri Macenenepi /
CoBpeMeHHBIE ITPOOJIEMbI TEIIO3HEPTETUKH /
Modern problems of heat power engineering

JKbutyMeH KaMTaMachl3 eTy Kyieiaepin
naiganany /IKCIuiyaTarysi CUCTEM
terocHabxenust/ Operation of heat supply
systems

30

15

105

J3€)

30

15

105

J3€)

Mopnyab «JHepreTuka 1 ycronumsoe
pa3BUTHE»

JKbu1y 2JIEKTp cTaHUMAIAPbIH NaiAaIaHy AaFbl
KOpLIaraH OPTaHbl KOPFay TEXHOJIOTHSIAPHI /
[IpupogooxpaHHble TEXHOJIOTUU NP padoTe
TETJIOPHEPTeTHYECKNUX YCTAHOBOK /

30

15

105

jiC]




Environmental protection technologies in the
operation of thermal power plants

JKacaHIbl HHTEIICKT JKOHE SHEPTHS OHIIPICIHIH
SKOJIOTHSIIBIK, Kayircizairi/ ckyccTBeHHBIH
MHTEJUIEKT U KOJIOTHYecKasi 0e30macHOCTb
sHepreTuueckoro npoussoacrea/ Artificial
intelligence and environmental safety of energy
production

KarThl TYpPMBICTBIK JKoHE OHAIPICTIK
KaJIABIKTap Il OHICYIH TEPMUSIIBIK oicTepi /
TepMuUuecKie METOIbI IEPEPAOOTKH TBEPIBIX
OBITOBBIX U IIPOU3BOJICTBEHHBIX OTXOJI0B /
Thermal methods of solid domestic and industrial
waste processing

30

15

105

J3€)

30

15

105

Ji€)

ExiHIIiITIK SHEPTeTHKAIBIK PECYPCTAPABI
naiinanany /Mcrnons3oBaHne BTOPUIHBIX
snepropecypcos/ Use of secondary energy
resources

MWUHH-KBUTY 3IIEKTPCTaHIUSIIAPBIHBIH KOHE
Ka3aHIBIKTap/AbIH KbUTYy SHEPTUSACHIH ayaAnuTi
/Tennosneprernueckuit ayaut Mmuau-12C u
kotenbHbIX/ Thermal energy audit of mini-
thermal power plants and boilers

30

15

105

Ji€)

30

15

105

J3€)

Onpipictik Toxipude / [IponzBoacTBeHHAS
npakTuka / Production practice

DKCMEePUMEHTTIK-3ePTTEY KYMBICHI /
OKCHepUMEHTATIbHO-HUCCIIEI0BATEIbCKAS
pabota / Experimental research work

13

MarwucTpitik MpOeKTTH peciMIIey XKoHe KOpFay
/OdopmiteHre U 3alUTa MarucTepCKOro MpoeKTa/
Preparation and defense of a master's project




