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Biinm 6epy 6argapnamacbl Kenea K¥xaTtTtaP Henswpje 33lpneHreH/
O6pasoBatenbHaa  nporpamMma  paspaboTaHa Ha  OCHOBaHWUU
cnegytowmx gokymeHToB/ The educational program is developed on the
basis of the following documents

1 I\P EblnibIM >3He orapbl 6WM MUHUCTPALWHLY, 2022 xbinrbl 20 nnagegen

No2 6yipbIrbiIMeH 6E€KT/IreH XOrapbl XX3He XKOorapbl OKY OPHbIHAH KELHN 61w M

GepyAl, MemeneKeTTX >Kannbira MLWAern CcTaH4apTTbl (Kaua pefakuusga
04.03.2025 Ne90) /IocyapCTBEHHbI 06L,e0653aTeNbHbIV CTaH4APT BbICLLETO 1
MOCNEBY30BCKOro 06pa3oBaHusl, YTBEPXKAEHHbIA npukasom MHMBO PK ot 20
nona 2022 roga Ne2 (B pegakumm 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. KazakctaH Pecny6nvkacbl >xorapbl 6WM  6epyaw, YATTbIK OLWKTHMK
weybep HaymMoHanbHasa pamMKa KBaJM(MKaUWiA  BbiCLEro 06pa3oBaHuS
Pecnybnukn KasaxctaH/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan

3. Kaabwu ctaHgapT/IpodeccuoHanbHblin ctaHgapT/Professional standard:

- Kacibn cTaHfapT: »Korapbl X3He (HEMeCe) >Korapbl OKY OPHbIHAH KeLHN 6w M

6epy yhbimAapbiHblg OKbITywbinapbiHa (MOK) (KasaxctaH Pecny6nukacsi
TbINbIM X3He Xorapbl 6w m MuHUcTpwy, 2023 xbirbl 20 Kapawagarsl No 591

OyinpbirbimeH 6ekTnreH) / MpodeccMoHanbHbIN CTaHAAPT: A471S Megaroros
(npotheccopcKo-npenogaBaTeNIbCKOro cocTaBa) OpraHm3aunii BbICLLErO W
(unn) nocneBy30BCKOro obpasoBaHUsA (YTBepXAeH npukasoM MuHuUcTpa
HayKu 1 BbiCLUero obpasoBaHus Pecny6nuku KasaxctaH oT 20 Hos6ps 2023
roga Ne 591) / Professional standard: for teachers (faculty) of organizations of
higher and (or) postgraduate education (Approved by order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated November
20, 2023 No. 591)

- XKbinymeH >xabpblitay >Kyvenepw nainganaHy («AtamekeH» KpzakcTtaH
Pecnybnukacbl Y NTTbIK K3cLUKepnep nanatacbl backapma TeparacbiHbily 2019
XbUIrbl 26 XenTokcaHgarbl No 262 6yipbirbiHa No 22  kocbiMwa) /
JkcnnyaTtauus cuctem TensiocHabxeHus (MpunoxeHne Ne22 K npukasy
Mpegcenatens [MpaBneHus  HauwoHanbHOW  nanatbl  MpeanpuHUMaTenei
Pecnybnuku KasaxctaH «ATamekeH» OT 26 gekabps 2019 roga Ne 262) /
Operation of heat supply systems (Appendix No. 22 to the order of the Chairman
of the Board of the National Chamber of Entrepreneurs of the Republic of
Kazakhstan «Atameken» dated December 26, 2019 No. 262)

4. Mpodeccum B ATnace HOBbIX Npoheccuii U KomneTeHUM KasaxcraHa:



«KblyaHepreTuka» KaeLpacbiHblL, OTbIPbICbIHAA KapacTapbligbl/
PaccmoTpeHa Ha 3acefaHun Kadeapbl « TennoaHepreTuka /
Considered at the meeting of the department «Heat power

engineering»
Kenicingi/CornacosaHo/Agreed

- [Oactypnl 3aHepreTMKanblK >KabablThl >XaurbIpTy WMHXeHep! / VHxeHep no
MofepHu3aumm obopyaoBaHus TpaguuMoHHoM aHepreTuky / Traditional energy
equipment modernization engineer V/ t2l
- PereHepaums XaHe kaiTa euney umHxeHep! / VHXeHep no pereHepauun u
yTunusaumum / Regeneration and recycling engineer
- DHepreTuKanblK; MeHemkep / dHepromeHemkep / Energy manager
5. Mpoteccnn B ATnace HOBbIX Npodeccuii U KomneTeHUMIA [MaBnogapCcKon
obnacTtu:
- Cewmpawk meHemkep! / MeHemkep no HagexHoctn / Reliability Manager
XatTtama/llpoTokon/Protocol Ne 5 « 2 0 A
KateTpweurepynna/3asegytownin kaegpoii/Head of department

A. E. KapmaHoB / A. Karmanov

(KoyilronrHDbSgHLE)

"MABNOAAPIHEPIO" AK bac gupektopbl O- Allemens / TeHepanbHbIin
anpektop AO «MABNOOAPIHEPIO» Of .ttir~ib~j~iicral Director of
PAVLODARENERGO JSC O. Shchemenr>" L

i f f J W
Nk AT OV™  igeisnopans/signature)
ivy

«[MMaBnogap »xbiny xenwepb> XKLLUC 6ac gupekTopbl A. Moliceii /T eHepabHbIin
ampektop TOO «lMNaBnogapckue Terg>n3bl"cET M ::M ounceid/ General Director

of Pavlodar Heating Networks
g /s lidericmidii V2, \

/£« naBnopapckue\ [ y X
! TEMNOBbIb Aly
W CETV/>>

o~ A .
WW <KSB;)C/I'bI/I'IO,CI,,EI,aCb/SIgna'[UI’e)

M.O./M.T./IP.P.



DaKynbTeTTL, OKY-34KTEME/K KeHeaMeH Kenwing!/
CornacoBaHoO y4ebHO-METOAMYECKUM COBETOM (haKynbTeTa/
Agreed by the educational and methodological council of the faculty

YHUBEPCUTETTLY, OKY-3KTEMe/K KeueaMmeH Kenlcwal/
CornacoBaHo y4ebHO-MeTO4MYECKM COBETOM YHUBepcuTeTa/
Agreed by the educational and methodological council of the university

«9nb-Hyp-CepBuc»  XXLWIC  dwunnanbiHbiy,  6acwbickl b, beilcembaes
/Pykosogutens mnunana TOO «3n-Hyp-Cepsuc» b. beembaes/ Head of the
El-Nur-Service LLP branch B. Beisembaev

(konbl/nognuck/signature)

M.O./M.T1./P.P.

aO AP i /
«Incom company» XLLUC aunpekTtopsl C. ﬂOHMHOK//,ﬂ,MpeKchlp TOO «lljncom/
company» C. MouunHok/ Director of Incom company LLP S. Pocblunk \  //

fiE"IncomcT w w Ne //
m\ (KAonbjfig‘k ++ 1 UCb/signaiure,

/ oTBETCTBO6 IO CTbIO

M-O LW JT./V.P.

«Industrial Project KZ» XXLUC aupektopsl H.I'. Jon6unosa//Oaaekwp. TOO
«Industrial Project KZ» H.I". Jon6unosa/ Director of Industrial Project KZ

LLP N.G. Dolbilova

Xarrtama/lNpoTtokon/Protocol Ne (C . J2. £E 20jf
dakynbTeTT, OOK Teparacbl/Mpeacenatens YMC ¢akynsTeTa/ Chairman of
the Faculty's EMC

O. Tanumos , » . Talipov

(konbl/noagnucsk/signature)

Xarttama/TlpoTokon/Protocol Ne (0 » no£ 20
YHusepcutetTw, O3K Tteparacol/TpeacegateM/YMC yHuBepcuteTa/
Chairman of the University EMC Sy P- HyproxuH/ = - Nurgozhin

(KOJIM)



A.Teri/ N.®@amununa/N. Surname
O.Tanunos./ O.Tanunos / O.Talipov
A.KapmaHos / A.KapmaHos /
A.Karmanov
A.Knnxnbekosa / A.KuHxubekosa /
A.Kinzhibekova
O.l'puropbes / O.puropbes /
O.Grigoryev

A.AwaHuH / A.AwaHuH / A.Ashanin

A.Ten/.®amnnnal/ly.8urnarte
P. HyproxwH/ P. HyproxuH/ R.
Nurgozhin

A. Xakynos/ A. Xakynos/ A.
Zhakupov

C. XaceHoBa / C. XaceHoBa/ S.
Khasenova

E.Mpuxoabko / E.Mpuxoabko /
E.Prihodko
E. Kyuep / E. Kyuep / E. Kucher

[.Tonvaues / . Tonmauyes /
D.Tolmachev

AKkageMuAnbiK KoMuTeT/AKageMnyecknin kommtet/Academic committee
NayasbiMbl/JomkHocTb/Job title
PhD, thakynbTeT fekaHbl/ PhD, gekaH akynbteta/ PhD, Faculty Dean

K”onbl/Mognuck/Signature

PhD, kateapa meHrepyHiia / PhD, 3aBefytowunii Kadegpoii / PhD, Head of
Department

t.f.k.. npogheccop /K.T.H., npogpeccop/e.t.s., professor

«MaBnopgapaHepro» AK, MT3L-3 xumunsa uexbiHbLy 6acTbirsl / AO «[MaBnofapaHepro,
Hau. xuM. Lexa MT3LU-3 / «Pavlodarenergo» JSC, head of the chemical shop of PHEC”
3
MT3-12 H T. MarucTpaHTbl / MarucTpaHTt rp. MT3-12H / undergraduate gr. MTE-12n

JKCNepTHbIA KOMUTET
Nayasbimbl / [lomkHOcTb / Job title
AKafeMuanbliK macenenep 6olibiHWa backapma Myuieci - npopekTop / UneH
npasneHus no AB -npopekTop / Member of the Board for Academic Affairs - Vice-
Rector
AKKLeMUANbLL KbI3MET fenapTameHTal, aupektopbl /Aupektop AL/ Director of the
Department of Academic Activities

OKy KbI3MeTLL 3AKTeMeNN< peTTey X3He 6akblnay 6enlmuiy 6actbirsl / HayanbHUK

OTAena MEeTOANYECKOTO PerynmpoBaHus n KOHTpons yyebHol festensHoctn/ Head of

the Department of Methodological Regulation and Control of Educational Activities
t.f.k.. npodeccop /K.T.H., npoeccop/e.t.s., professor

Kionbi/Mognuce/Signature

«ACW» XLLUC aTkapywwbl gnpektopbl / VicnonHutenbHbiii gupektop TOO «ACU»/
Executive Director of <ACW» LLP
MT3-12H T. MarucTpaHTbl / MarucTpaHT rp. MT3-12H / undergraduate gr. MTE-12n

@)

L



Bisim 6epy 0arnapaamaceinbiHnacnoprthl/Ilacopt o6pa3oBaTebHoil mporpammel/Passport of the educational program

Tipkey nHoemipi/Perucrpannonnsiii Homep/Registration number

7M07100314

binim Gepy canachIHBIH KOJIbI )KOHE aTaybl/
Kon n HanmeHnoBaHue 061acTi 00pa3oBaHus/
Code and name of education field

TMO7 NrxeHepiik, oHIeY )KIHE KYPBUIbIC callajaapbl
7MO07 UnxenepHsie, 00padaThIBAIOIINE U CTPOUTEIBHBIC OTPACIIN
7MO07 Engineering, manufacturing and civil engineering

JaiibiHay OaFbITBIHBIH KOJIbI )KOHE aTaybl/
Koxa u HaumeHoBaHMe HAaNIpaBIIEHUS TOJITOTOBKHU/
Code and name of training direction

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

Binim 6epy Oaraapiamarnapsl TOOBIHBIH KOJBI )KOHE aTaybl/
Kon 1 HanMeHoBaHME rpynIbl 00pa30BaTEIbHBIX TPOrpaMMm/
Code and name of educational programs group

MO098 XKbury sHEpreTHKACHI
MO098 TemnosHepreTruka
MOQ098 Heat power engineering

binim 6epy OaraapiiaMachIHBIH KOJIbI )KOHE aTaybl/
Kon u HanmeHoBaHuEe 00pa30BaTeIbHON NPOTrpaMMBbl/
Code and name of the educational program

7M07106 XpL1y SHEpreTHKACHI
7MO07106 TerutosHepreTruka
7M07106 Heat power engineering

binim 6epy OarnapnamaceinbiH MakcaThl/ [lenb oOpa3zoBaTenbHOM
nporpammsbl/ Purpose of the educational program

Kocibn KpI3MEeT O0OBEKTUIEpiH KoOayiayra, 3epTTeyre >KOHE MaijaanyFa
OaiimaHpICTl MIHAETTEPHl OpBIHAAQY YIIH KaXeTTi Ky3bIpeTTepi Oap KbLTy
OHEPICTUKACHI CaJlaChIHAarbl MaMaHdap /bl aaﬂpnay/ HOI{I‘OTOBKa CIICIINAJINCTOB
B o0yactn TCIIJIOOHCPICTUKH, O6J'IaI[aIOIJ_II/IX HeO6XOJII/IMLIMI/I KOMIICTCHIIUAMU OJIA
pcaimsanun 3aja4d, CBA3AaHHBIX C TMPOCKTUPOBAHUCM, HUCCICIOBAHUCM H
JKCIUTyaTalell 00beKTOB MpodeccuoHanbHoi nestensHoct / Training of
specialists in the field of thermal power engineering with the necessary
competencies for the implementation of tasks related to the design, research and
operation of objects of professional activity

binim Oepy OarnapiaaMachkIHbIH TYpi/ Konnaneicrarsl
Bun oOpa3zoBatenbHOi nporpamMmbl/ [HenicTByromas
Type of educational program Acting
¥YBIII 6oiisinina genreit/ Y posens mo HPK/Level according to the NQF 7

CBIII 6otisiama aenreit/ Yposens mo OPK/Level according to the SQF 7

binim Oepy OarnapiaaMachIHbIH €peKIIEeNTiKTepl/
OTnuuuTenbHble 0COOEHHOCTH 00pa30BaTeNbHOM MPOrpaMMbl/
Distinctive features of educational program

binim Oepy OarmapiiamMachl MoHAPATBIK, MHHOBAIMSIIBIK JKOHE SKOJIOTHSUIBIK Ta3a
TOCUIMEH CHUMNATTaNalbl, TEOPHUSUIBIK OUTIMII, KOJJaHOadbl HWHKEHEPIIK
JMaFIbUIap/bl, >KaHAa TEXHOJOTHSIAp MEH 3epTTey oAiCTepiH MalganaHyabl
OipikTipeni, OYJI SHEpreTHKa cajachlHbIH 3aMaHAyd TajlanTapbiHa cail kememi./
ObpazoBatenbHast nporpamma OTJINYACTCS MEXIUCHUTIITUHAPHBIM,
WHHOBAIIMOHHBIM U 3KOJIOTHYHBIM ITOIX0/I0OM, 00bETUHSSI TEOPETUUECKUE 3HAHMUSI,
MPUKJIAJIHBIE HMH)KCHEPHbIC HAaBBIKM, MCIOJIb30BAHUE HOBBIX TEXHOJOTUU W




MCTOOB UCCIICAOBAHUA, YTO OTBCYACT COBPCMCHHBIM BbI30BAM BHCPFGTI/IHGCKOP'I
orpacau / The educational programme stands out for its interdisciplinary,
innovative and environmentally friendly approach. It combines theoretical
knowledge and applied engineering skills with the use of new technologies and
research methods to meet the modern challenges of the energy industry.

OxkpiTy Tii/SI3e1k 00y4yenus/Language of education

opsic/ pycckuii / russian

Kpemutrep xenemi/O6bwem kpenutos/Volume of the credits

120

bepinerin nopexe/Ilpucyxnaemas crernens/Awarded degree

TEXHHMKA FBUIBIMIAPBIHBIH MarucTpi / MarucTp TexHU4eckux Hayk / master of
technical sciences

Oxky mep3imi/Cpok o0yuenwusi/Period of study

2 Xbl1/2 Tona/2 years

I[a;lpnay OarbIThIHA dpHaJIraH JUIOCH3UAHBIH )KOHC OfaH KOCbIMIIAHBIH
HOMIpi/

HOMep JIMOCH3WHW HAa HAIIPaBJICHUC IIOATOTOBKH U ITPHIIOKCHUA K Hell/
Number of the license for training direction and its annex

Ne KZ73LAMO00010040

AKKpEMTTEY areHTTITiHIH aTaybl )KOHE aKKPEAUTTEY/IiH KOIIaHbLTY
Mep3imi/ HaumMeHoOBaHHE aKKPEIUTAIIMOHHOTO areHCTBA M CPOK JICHCTBUS
aKKpeauTaruu/

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

BCKTA, 2028 x. aciiin
HAOKO, no 2028 r.
IQAA, until 2028




Tynekrin oinikTigik cunarramacel / KBanupukannonnas xapakrepuctuka Boimycknuka / Qualification characteristics of a graduate

Bepinerin nopexe/
[pucyxmgaemas crencHb/
Degree awarded

«7M07106 — XKbury snepretruka» bbb 0oiibIHIIa TeXHUKA FHUTBIMIAPBIHBIH MarucTpi
Maructp texandeckux Hayk o OIT «7M07106 - TemnosnepreTuka»
Master of technical sciences in EP «7M07106 — Heat power engineering»

Kocibu kpi3mer cananapsi/
Cdepsl mpodeccruoHanbHOM aesiTeabHOCTH/
Avreas of professional activity

JKbL1y 2HEpreTUKalbIK OHAIpiCTIeH 0alIaHbICThl FHUIBIM MEH TEXHHKA cajackl/O01acTh HAYKH U TEXHUKH,
CBsi3aHHAas C TeruiodHepreTndeckuM npoussoiacteom/ The field of science and technology associated with to
heat and power production

Kaciou kpi3meT o0bekTinepi/
O0BexThI PO ECCHOHATBHOM AeATeIbHOCTH/
Objects of professional activity

KBUTY/IBI OHAIpY, 06y KoHe maiinanany OOWBIHIIA KOCIMOPBIHIAP MEH TEXHOJOTHSUIBIK KOHIBIPFBLIAD;
KBTIy SHEPICTUKACHI CajlaChlHAa KaApJiapAbl JasApJiaydbl )KOHC KaﬁTa Aajapiiayabl KaMTaMacChbI3 eTETIH Ke3
KEeJIreH YJT1/Ieri FhUTBIMU-3EPTTeY YHBIMAAPHI, ’Ko0anay YHbIMAAPHI, OpTa XKOHE KOFAphl KOCINTIK OiniM Oepy
MeKeMenepi / npeanpusaTuss U TEXHOJOIMYCCKUC YCTAHOBKHU II0 IIPOU3BOACTBY, PpACIIPECACIICHUIO U
HCIIOJIb30BAHUIO  TCILJIOTHI, HAay4YHO-UCCJICAOBATCIIbCKUC  OpraHHU3alnun 1100010 TUIIA, IIPOCKTHO-
KOHCTPYKTOPCKHUE OpraHu3aluu, Y4YpCKACHUA CPECAHETO U BBICHICTO HpO(l)CCCI/IOHaJ'IBHOFO O6paBOBaHI/I}I,
OCYILECTBIIAIONIME MMOATOTOBKY M MEPEHOArOTOBKY KaJpoB B 00jacTu TeruiosHepretuku / enterprises and
technological installations for the production, distribution and use of heat; research organizations of any type,
design organizations, institutions of secondary and higher professional education that provide training and
retraining of personnel in the field of thermal power engineering.

Kacibu kp13meT Mouaepi/
[IpenMeTsl mpodecCHOHATTBHOM AesaTebHOCTH/
Subjects of professional activity

HHEPTEeTUKAIBIK OHEPKICINTIH TEXHOIOTUSIIBIK IMTPOLECTEPI, JKBUTY SJIEKTP CTAaHIMSIIAPhI; OHEPKACIIITIK )KOHE
JKBUIBITY Ka3aHJABIKTApPhI; GHepKQCiHTiK KQCiHOprH)Iap MCH ¥fILIMILapI[BI OPTAJIBIKTAHABIPBUIFAH K9HEC
ABTOHOMJIbl KBITYMEH XKaOJbpIKTay >KYyHesnepl; SHeprus TachbIMaJAaFbllITap/bl OHAIPY >KOHE TapaTy
KyHhenepi; Kbly Oepy >KoHe KbUTY JKeJijiepl; Cy MEH OThIH/IbI JalfbIHaY JKYHesepl, oHIM canachlH OaKbliay
JKyHenepi, KocImopbIHAaFbl cara MEHEI)KMEHTI KYHecl, KOCIMOPbIHAA €HOEKTI KOpFay JKOHE ©HEPKICIITIK
KayilCi3IiKTI KaMTaMackl3 eTy Kyieci / TeXHOIOTHYECKUE TPOIIECChl DHEPTeTHYECKON MPOMBIIIIICHHOCTH,
TCIIJIOBBIC BHGKTpOCTaHHI/II/I; MPOMBIINIJICHHBIC 1 OTONUTCIIBHBIC KOTEJIbHBIC, CHCTEMBbI HECHTPAJTIN30BAHHOT'O U
aBTOHOMHOI'O TEIUIOCHAOKEHUS IMPOMBIIIJICHHBIX Hpe,Z[HpI/I}ITI/Iﬁ u OpFaHI/ISaHI/Iﬁ; CHUCTCMBI TPOU3BOACTBA U
pacmpeneneHrss SHEProHOCUTeNeH; TerlopuKalus W TEIUIOBBIE CETH, CHUCTEMBI IOJTOTOBKH BOJBI U
TOIJINBA, CUCTCMbI KOHTPOJISI Ka4YeCTBa MPOAYKIHHU, CUCTEMAa MCHCI’KMCHTA KAa4YCCTBA Ha NPCAIIPUATHH,
cucreMa oOecrieueHHst OXpaHbl TPy/Aa M MPOMBIIUICHHOW Oe3omacHocTy Ha mpeanpusatuu / technological
processes of the energy industry, thermal power plants; industrial and heating boiler houses; systems of
centralized and autonomous heat supply of industrial enterprises and organizations; energy production and
distribution systems; heating and heating networks; water and fuel preparation systems, product quality
control systems, quality management system at the enterprise, system for ensuring labor protection and
industrial safety at the enterprise

Koacibu kpi3met Typiepi/Bus
npodeccuoHanbHoM nestenpHocTH/ Types of
professional activity

FBUIBIMU-3€PTTEY; OHJIPICTIK-TEXHOJIOTUSIIBIK; TMaiJjalaHy; MOHTaXJay-peTTey; >K0O0alblK; YHBIMIbBIK-
0acKapylIbUIBIK; TEIaroruKagblk / Hay4YHO-HUCCIENOBATEIbCKAs; IPOU3BOJICTBEHHO-TEXHOJIOTHYECKAS,
JKCILTyaTallMOHHas, MOHTaKHO-HAJIaJ04Has, IIPOEKTHA; OpraHu3allMOHHO-YIIpaBJIEHYEeCKas,




design; organizational and managerial; pedagogical

nenarornyeckas / research; production and technological; operational; installation and commissioning;

OKy HoTm:kesiepi/Pesyabrarsl 00yuenuns/Learning outcomes

YATTHIK jKOHE XaIBIKAPAIIBIK MOTIMETTEp 0a3aChIMEH JKYMBIC 1CTEY HETi31H/Ie FhUIBIMU-UHHOBAIMSUIBIK KBI3METTI JKY3€re achIpajibl, FHUTBIMHU-
3epTTey JKOHE TOKIPUOETIK-KOHCTPYKTOPJIBIK KYMbICTApFa KaThICAIbI KOHE KapHsiiay OejceHainirid aprreipaasl / Cnocoben ocywecmenams
HAYYHYI0, UHHO6AUUOHHYIO Oe}lmefleOC‘IMb, npunumasn yuacmue 6 6blnoJIHEéHUU Haylmo-ucwze()oeameﬂbmux U ONnbIMHO-
KOHCMPYKmMOPCKUX pa60m U noestuiasn ny6ﬂm<auuonuylo aKmueHoCcmb HA OCHOeB€e pa60mbt C HAUUOHAIBHBIMU U MeofcdyHaPOOHbmu
oaszamu oannwix | Capable of carrying out scientific and innovative activities, taking part in research and development work and increasing
publication activity based on working with national and international databases

OH/PO/LO 1

Cmyoenmmepmen, apinmecmepmen JHcoHe KblsmemKepiepmMer O4maiiibl KapblM-KAmblHAC OPHAMYEA, HCORAPbL HCIHE HCOAPbL OKY OPHLIHAH
Keuinei 6inim 6epy YiublMOapblHblY dPINMecmepiMen HCane Kbl3MemKepaepiMen KoManoaoa jycymvic icmeyee xabiremmi | Ymeem cmpoumeo
ONMUMAIbHbIE KOMMYHUKAUUU C 00YyUAIOWUMUCA, KO1e2aMu U COMPYOHUKAMU, 0EMOHCIMPUPYA ITUOepCcKue Kavecmea u pabomasn 6
xomanoe | Able to build optimal communications with students, colleagues and employees, work in a team in higher and postgraduate education
organizations

OH/PO/LO 2

MeMIeKeTTIK, OpbIC KOHE MIeT TUAEPIHIE KOCINTIK >KOHE FhUIBIMHM KapbIM-KaThIHAC JKacay[blH Herisri marasuiapeiHa ue (Bl, B2, Cl
nenreinepi)/ Baadeem ocHosHbiMU HAGLIKAMU RPOPECCUOHANBHBIX U HAYUHBIX KOMMYHUKAUUIL HA 20CYOAPCMEEHHOM, DYCCKOM U
unocmpannom azvikax (yposens Bl, B2, C1) | Owns basic skills of professional and scientific communication in the state, Russian and foreign
languages (level B1, B2, C1)

OH/PO/LO 3

3amMaHayH KOHE WHHOBAIMSUIBIK (OHBIH IMIIHAE HUQPIBIK) OKBITY TEXHOJOTHSJIAPBIH IaiijlaliaHa OTHIPBIN, KOCINTIK OKBITY CalachIHIa
MeJIarOTUKAIBIK KBI3METTI JKy3ere acwipamsl /| Ocywiecmensem RnedazouvecKylo O0esameibHOCHmy 6 ooaacmu npogheccuonanbHou
Nn0020MOBKU, RPUMEHAS COBPEMEHHbIE U UHHOBAWUOHHbIE (6 mom uucie yugposvie) mexnonocuu ooyuenus | Carries out pedagogical
activities in the field of professional training, using modern and innovative (including digital) teaching technologies

OH/PO/LO 4

OKy-oficTeMeniK KYMBICHIH XKYPri3e ajaajbl )KOHE d/[iCTeMeITiK Ky3bIpeTTiliriH nambitansl /| Cnocoden nposodums yueono-memoouuecKyio
pabomy u pazeuseamv memoouueckyio komnemenmnocms | Able to carry out educational and methodological work and develop
methodological competence

OH/PO/LO 5

CemuHapiap/mpakTUKaIBIK —cabakTapabl OTKI3y Ke3lHAEe TOHIIK callajlaFbl TMCUXOJOTHUSJIBIK-TIEJarOTUKAIBIK OUTIM MeH OUTIMHIH
MHTETrPalUsIChIH KaMTamachl3 ete ananbl /| Cnocoben obGecneuusams uHmMeZPAUUI0 NCUXO01020-Ne0A20ZUYECKUX 3HAHUN U 3HAHUI 6
npeomemnou ooaacmu npu nposedenuu cemunapckux/npakmuueckux sanamuu | Able to ensure the integration of psychological and
pedagogical knowledge and knowledge in the subject area when conducting seminars/practical classes

OH/PO/LO 6

KbutysHepreTukachbiHAa KBUTYTEXHOJIOTHSUIBIK TMPOIECCTEP/l €CeNnTey YIIH TEXHUKAIBIK FRUIBIMIAP OOJBICBIHIA HETI3ri OimimMaepi
Kosnanansl | Ilpumensem 6Oa3oevle 3nanus 6 001acCMU MEXHUYECKUX HAYK O0J11 PACYEMO8 MENI0OMEXHON0UYECKUX NPOUEeCcCo8 6
mennonepzemuxe | Applies basic knowledge in the field of technical science to calculations of heat technological processes in heat power
engineering

OH/PO/LO 7

XbL1y HEpreTUKAIBIK KOHE JKbITY TEXHOJOTHSUIBIK KaOABIKTapIbIH CEHIM/1 KYMBICBIH, TYPBIC )KYMBIC ICTEY1H, XKOHICYAl XKOHE KaHFbIPTY/IbI
KaMTaMachl3 €Te ayiajbl, MEePCOHAN JXYMBICHIH YHBIMAACTBIPA/Ibl JKOHE THICTI TEXHHKAJBIK KyKaTTaMaHbl d3ipyieit anmansl /| Cnocoben
obecneuums  HAOEHCHYIO padomy, NPAGUIILHYI0  IKCHIIYAMAUUIO, PEeMOHM U MOOEPHUZAUUIO  MEN0IHEPeMUUEecKo20 U

OH/PO/LO 8




Men10mexHo102Uu4ecKo20 000py006anUs, OpP2AHU306bI6AA 0OE30NACHYI0 padomy HEPCOHaAna u papadomkKy coomeemcmeylouieil
mexnuueckou ooxymenmauyuu | Able to ensure reliable operation, proper operation, repair and modernization of heat power and heat
technology equipment, organizing the work of personnel and the development of relevant technical documentation

OHepkocin cajanapbiHAAFbl SHEPTUSHBI YHEMICY/IIH oJeyeTi MEH pe3epBTepiH Oarayiiay Ke3iHJIE >KbUTY-TEXHOJOTHUSUIBIK >KaOJbIKTapaAbIH,
KOHJBIPFBUIAD MEH KEIICHICP/iH JHEPrus THIMIUIITIH aHbIKTail anansl / Cnocoben onpedensams 3Hepzolggekmusnocms padomot
menjiomexHo102udecKozo 060pyooeanuﬂ, YCmanHoO60K U KOMRNJIEKCO68, OUCHUBAA RPpU IMOM NOMEHYUUAL U pPe3epPE6bl 3Hep2006epe.7fcenuﬂ 6
ompacaax npouszeoocmea | Able to determine the energy efficiency of thermal technology equipment, installations and complexes, while
assessing the potential and reserves of energy saving in industries

OH/PO/LO 9

KacimopsiHaap i1 >KbUTYMEH Ka0IbIKTay )KYHECiH, OHBIH 1IIiH]Ie aBTOHOMJIBI XKOHE XKaHAPTHUIATBIH YHEPTHsI KO3JIepiMeH, )ko0aayra KadiieTTi
/ Cnocoben npoekmupoeambs cucmemaosl MenaocHanIcenun npednpuﬂmuﬁ, 6 MOM uucie ¢ A6MOHOMHBIMU U B60300HO6AAEMbIMU
ucmounuxamu 3nepeuu | Capable of designing heat supply systems for enterprises, including those with autonomous and renewable energy
sources

OH/PO/LO
10

>KBIJ'Iy OHCPI'CTHUKAJIBIK )Ka6,I[LIKTapI[BI >K06anay, naﬁz{anaHy, JKaHTBIPTY JKOHC tBUIBIMU-UHHOBALIUAIIBIK KBIBMCTTi JKY3€Te acbIpy Ke3in[e
93IpJICHETIH MICHIIMAEPTe SIKOHOMHUKAIBIK Oara Oepe anansl / Cnocoden nposooums IKOHOMUUECKYIO OUEHKY PA3PAOambléaemulX peuleHul
npu npoeKmuposanuu, IKcnjiyamauyuu, Mooepnmauuu menJjioInepzcemuuecKozo oﬁopyoosauuﬂ u peaquzauuu Hayuno-unuosauuonnoﬂ
oeamenvnocmu | Able to conduct an economic assessment of solutions being developed during the design, operation, modernization of heat
and power equipment and the implementation of scientific and innovative activities

OH/PO/LO
11

Kbuty keniyiepiHiH KbUTy KOHE TMIPABIMKAIBIK PeKUMJIEPIH OacKapyra, KaKeT OOJFaH jKaFdaiiia oJapblH dKYMbBICBIHIAFbI Oy3blUTyJIap bl
OKIIIayJiayFa »oHE JKOIoFa 0aclIbUIBIK acayra Kaoinetrti / Cnocoben ynpasiamo meniogblm u 2UOPABIUUECKUM PEHCUMAMU MENI08bIX
cemelil, pyKo8oosa npu HeodOXooumocmu JoKanuzayueil u aukeuoayuei napywenui ¢ ux paoome | Capable of managing the thermal and
hydraulic modes of heating networks, guiding, if necessary, the localization and elimination of disturbances in their operation

OH/PO/LO
12

3USIH/IBI 3aTTap IbIH MIbIFapPbIHBIIAPHIH @32l Ty bl YUBIMAACTHIPYFa, KOMIPKBIIIKBLI Fa3bIHBIH HOJIK 131H KaJIIbIpyFa apHaJIFaH MHHOBALUSIIBIK
TCXHOJIOTHUAIAPAbI, KAJIABIKTAPAbl SMUCCHUACHI3 OPHAJIACTBIPYAbI, KOpIIaraH OpTara SMUCCUSIIAPAbI TOKTATYAbIH 3aMaHAayHU TCXHOJIOTUAIIAPbIH
eHrizyre kaouierti / Cnocoben opeanu3o0evieamov COKPAUCHUE IMUCCULL BDEOHBIX 6eU{eCME, 6HeOPAsA UHHOBAUUOHHbBIE MIEXHOJI02UU
HYJ1€6020 Y2/IEKUCIIOMHO20 cneda, 0e3Imuccuonnoil ymuaulauuu omxodoe, COBPDEMEHHBIX MexXHo102Uil RO0As1IeHUA 8b15p0(308 6
okpyxcatougyro cpedy / Capable of organizing a reduction in emissions of harmful substances, introducing innovative technologies for zero
carbon dioxide footprint, emission-free waste disposal, modern technologies for suppressing emissions into the environment

OH/PO/LO
13




Bisim Gepy 6araapaamaceiHnbiH Ma3MyHbl/Coaepskanne oopasoparennnoii mporpammbl/Content of the educational program

Monyinb aTaysl/ Cemectp/ [ToH KOIBI/ [lonHiy aTaysl/ Huien sxane baxgiay Oxy Hommwxeci/
Kz/ kommoHeHT/Llykn 1| Hpicansl/ ®opma Pesynbrar
Neo | HaszBanme momysst/ ECTS Cemectp/ | Kon aucnummmHbl/ HazBanwne aucummmmHbl/ commonent/ Cvele | konrpons/ Form | o6vaenms/Educ
Module name Semester | Discipline code Name of discipline y P 4
and Component of control ational outcome
1. BII mukai (KK/TK) = 35 kpennt /Iuka BJ1 (BK/KB) = 35 kpeantos/ BD cycle (KV/EC) = 35 credits BK
GTPh 5201/IEN Froutbim Tapuxer men ¢punocodusicet / ctopust
S 5 1 5201/ HPS 5201 I(;If(l;l(/:l;]e%((::(;(bl/lﬁ Haykw / History and philosophy BJI/BK Emt/Ox3/Exam | OH/PO/LO 1
HEAATOTHKAIBIK ShT (k) Meten Tim (koci6bu)/ MHOCTpaHHBIH S3BIK
;g’BMeT HerI3aept 5 1 5202/1'Ya(p) (mpodeccuonanshbiii)/ Foreign language BJI/BK Emt/Ox3/Exam | OH/PO/LO 3
1 H;;:;‘f;g?;g 5202/ FL(p) 5202 | (professional)
ZhBP 5203/PVSh | Xoraps! GinimuiH neaarorukace /Tlenaroruka
éf:gzﬁ’eﬁ;rsﬂ 0/ ¢ 4 1 5203/HSP 5203 | Brrcieii mxonsr/ High school pedagogy b/BK Emt/Oxs/Exam | OH/PO/LO 4,6
scientific and 4 2 |, BPs ;5204 backapy neuxonoruscet /Tcuxonorus BJI/BK Emr/9x3/Exam | OH/PO/LO 2,6
pedagogical activity PU5204/PM5204 | ympaBnenusi/ Psychology of management
2 5 [lengarorukansik Toxipude/Ileqarornueckas BJI/BK Crin/3a/Pass OH/PO/LO
npaktuka/ Pedagogical practice 2,4,5,6
Koy Kbty sHEpreTHKACH TOHACPIH OKBITY
9HEPreTUKACHIHBI ZhEPOA onmicremeci /MeTonuKa Mperno1aBaHus OH/PO/LO
p g 1 5201/MPTD5201/ | °* KA TIPETIOzt BJUKB Em1/2K3/Exam
FBUTBIMU- TeriosHepreTrudeckux aucuumina/ Methods 45,6
MTHPD5201 - L
TEXHUKAJIBIK of teaching heat and power disciplines
Macenenepi XKbutysHepreTruka )oHe KbUTyTeX HUKAaFbl
/Hay4Ho- ZhZhGTM5202/ | rpuTBIMH-TEXHUKAIBIK Macenenep /Hayuno-
2 TEXHUYECKUE 5 2 NTPTT5202/STP | rexHuueckue npodIeMbl TEINIOIHEPIETUKH U bJ/KB Emt/Ox3/Exam | OH/PO/LO 1
poOJIEMBI HPE 5202 teriorexuuku/ Scientific and technical
TETIOdHEPT e THKH/ problems of heat power engineering
Scientific and ExiHIITIK SHEPreTHKAIBIK PECYPCTAPABI
technical problems EERP 6203/IVE N OH/PO/LO
of heat power 6 3 6203/USE 6203 naiganany /chfﬁzzogizggoig(;prI/Iqu:]I;Irx BJI/KB Em1/OK3/Exam 89,11
engineering SHEPTOPECYPCOB y ay
2. KII mukai (KK/TK) = 53 kpenut /Huka 11 (BK/KB) = 53 kpenuton/ PD cycle (KV/EC) = 53 credits
OHepreTuka >xoHe MZhEKZhEAS530 KMaZ:}?é:i;i};;:fg;p;;?,H;H;Ei I;I:,II];{H;}),I;QI,IHT?
OPHBIKTHI 1amy / LUTAMTK 2 i OH/PO/LO
DHepreTHKa 1 5 1 5301/TEAMTPB /TennosHepreTHYeCKuii ayAuT MHHH T3C u [I/BK Emt1/Ox3/Exam 7.0.11
. koTenbHbIX/ Thermal energy audit of mini-
3 YCTOHYHMBOE 5301 h I I d boil
R Energy thermal power plants and boilers
P and Sustainable ZhTAZhS Korapel TemnepaTypaibiK arperartapably
5 3 6302/NRVA JKYMBICBIHBIH ceHiMaiir /HaxexxHoctsb I1/BK Emt/Ox3/Exam | OH/PO/LO 8
Development
6302/ pabOThI BEICOKOTEMITEPATYPHBIX arperaTon/




RWHTA6302 Reliability of work of high-temperature
aggregates
ZhTETA KbLTy TEeXHUKAJIBIK SKCTIEPUMEHTIHIH OH/PO/LO 1
S0yTTTES gy | Il oS T eS| | s
ITTTE/ 5303 i bur cory
and technique of thermotechnical experiment/
ODTAbB301 OTbIH naibIHIAY TEPMUSIIBIK dmicTepi / OH/PO/LO
/TMPT5301/ TepMudeckre METO/IbI TOATOTOBKH TOILIHBA/ I1JI/KB Em1/9K3/Exam 8,13
TMFP 5301 Thermal methods of fuel preparation
KatTbl TypMBICTBIK HKHe OHIPICTIK . . OH/PO/LO
KTOKOTA5301/ f%ne}lmmaepcz{meeﬂze(ezmu T:pgdp:glmx amictepi / 8,13
TMPTBPO5301/ PMITACCKHE METOJLI IIEpepaboTit IJYKB Em1/x3/Exam
TMSDIWP5301 | TBEPABIX OBITOBBIX U TMPOU3BOACTBEHHBIX
orxonoB / Thermal methods of solid domestic
and industrial waste processing
JKacaH bl HHTEIUIEKT JKOHE SHEPTUs
ZhIEOEK5301/ IG/IH)iIilplClHlH 3K0310rnﬂn51KKKay1nIf13;[1r1/ )
IIEBEPS30L/AIE | CKYCCTBCHHBIN HHTEILICKT 1 OKOA0TIHECkas TIJUKB Emr/Jx3/Exam | OH/PO/LO 1.4
SEP5301 €30M1aCHOCTh HEPTCTHICCKOTO
npousBoactea/ Artificial intelligence and
environmental safety of energy production
852515221 5/:235 grlﬁ;ﬁlgnaggirﬂnm / Manast sHepreTuka/ TIJ/KB Emt/Sx3/Exam OH:I{(I)’C:L):/3 LO
zncepzsson | K en, o oo
Koty AST 5304/ AHS | XYHenep . TJI/BK Em1/DK3/Exam
5304 terutocHaOxeHust/ Autonomous heating 7,10
OHEPTETHKAIBIK systems
JKyHemnepiH xobanay
JOHE OHTAANARILIPY )KbmyaﬂepreTnKaan )Ka(?[[BIKTapI[I)IH
To0eK THDOBAHME 1 ZhZhlZhN HMHXEHEPIIIK jxo00asay Herizaepi / OCHOBBI
ponTHMll?Ba s 6302/0IPTO HWH)XEHEPHOTO TIPOCKTUPOBAHUS TJUKB Emt/Sxs/Exam OH/PO/LO
TOILIOHE re:I/I%CK 6302/ FEDHPE | TeruiosHepreTH4eckoro 00opyaoBaHus/ 7,10,11
X cncqu / Design 6302 Fundamentals of engineering design of heat
and optimization of power equipment = -
heat power systems ZhZhZhZh6302/ | XbutymeH xabapIKTay Kyienepi xobanay / OH/PO/LO
PST 6302/ DHSS | IIpoekTrpoBaHHE CHCTEM TEILTOCHAOKEHMS/ I171/KB Em1/3K3/Exam
. 7,10,11
6302 Design of heat supply systems
Taiizanany/ ZhKEZhP6303/ )I(I:myMeH KaMTaMachl3 Ty yienepin
. naiianany /OKcIuryaTalys CUCTEM OH/PO/LO
OKCIUTyaTallHOHHBIH EST6303/ . fh 1 I1JI/KB EmT/OK3/Exam 5
/Operational OHSS 6303 terocHabxenust/ Operation of heat supply 8,1

systems



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

ZhZhP6303/ ETS | XKbiny »xeminepin makiganany / DKCIUTyaTals OH/PO/LO
6 3 6303/ /OHN 6303 | remmossix cereii / Operation of heat networks VKB Ent/Sics/Exam 8,12
KbL1y?HEpreTHKAIBIK KOHIBIPFBLIAP B
5304/ OH/PO/LO
4 2 PTRTU5304/ TEXHOJIOTHH TpU paboTte / [N/KB Emt1/Ox3/Exam 713
EPTOHPP5304 | TCTVIOPHEPreTHHECKNX YCTAHOBOK / _
Environmental protection technologies with
operating heat power plants
Kby SHEpreTHKaNbIK KOHABIPFBUIAPBIHBIH
ZhEKZhKOKAP | »yMBICBI K€3iHIe KOpIIIaFraH OPTaHbl KOpFayFa
K5304/ apHaJFaH NpoIiecTep MEH KYPBUTFbLIAp /
4 5 PAZOSRTU [poreccer u anmapaThl 3aIUTHI OKPYKAFOIIEH TIJ/KB Enmt/Sx3/Exam OH/PO/LO
5304/ Cpebl IpH PaboTe TEIIOIHEPTETUICCKUX 7,13
PDEPDOTPP | ycranoBok / Processes and devices for
5304 environmental protection during the operation
of thermal power plants
OHEPKOCINTIK KOCINOPBIHIAPABIH KbLTY
OKZhEKTPKS | >1€KTP KORJILIFBUIAPBIHBIH TEXHOMNOIMSIIBIK
6305/ npoLecTepi, KYpbUIFbUIAPbI MEH cXxeMaliaphl /
5 3 TPASTUPP | | CXHOJIOTHYECKHC IPOLCCCEI, ANApaTEI i IJYKB Emr/Ox3/Exam | OH/PO/LO 8
6305/ CXEMBI TETUIO3HEPTEeTHIECKUX YCTAHOBOK
TPDSTPPIE 6305 | TPOMPIILICHHEIX npennpusituii/ Technological
processes, devices and schemes of thermal
power plants of industrial enterprises
Kby 97€KTp CTaHIMSIAPBIHIA OTHIH/IbI
ZhESODPPE JIAUBIHIAY KIHE Ha.I/IJZ[aJ].t:lHyILBIH
6305/ PMPITTES | MePCreKTHBabI djticTepi / TlepcieKTUBHBIE
5 3 6305/ METOBI MOATOTOBKHU U UCIIOJIL30BaHUS I1JI/KB Em1/Dx3/Exam | OH/PO/LO 8,9
PMPUETPP 6305 | TOIHBa Ha TBC_/ Promising methods for
preparing and using fuel at thermal power
plants
Koty 8 24 3epTTey TaxKipuOe /I/Icgne;_[o_BaTeJ_Ib_CKaﬂ TJ/BK Cun/3au/Pass
JHEPTeTUKACHIH/IAFbI npakTtrka/ Research scientific training
3epTIey FrutbiMu-3epTrey xymbicel /Hayuno-
MaTepuaiiapbl MEH 24 1,2,3,4 HccleioBaTenbckas pabora / Research I1JI/BK Crin/3au/Pass
. : N OH/PO/LO
onicrepi / scientific work
- - 1,79,11
Marepuainsl u MarucTpJiik [uccepTalysHbl TIPKEY KOHE
METO/BI 8 4 kopray /OdopmiteHne 1 3amuTa IJUBK MD/MIUMJL

HCCJICOBAHUN B
TEIUIODHEPIeTUKe /

Mmarucrepckoi auccepramyum/ Formalization
and defense of a master's thesis



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

Materials and
methods of research
in thermal power
engineering




IMonaep Typanbl MadiMerTep/CBenenns o nucuunauHax/Disciplines Information

Kpean
TTEP
caHbl/ .
. OKy HoTH:IKeCi/
[onnin aTaysl/ . Koanu
IToHHiH KBICKAIIA cMaTTaMachl/ Pesyabrar
HaunmeHoBaHue €CTBO
Ne JRE—— Kpartkoe onucanne 1ucOHILTHHBI/ - oGyuenus/
L Short description of the discipline P Educational
Discipline name os/
outcome
Numbe
r of
credits
1. BII nukai OKK/TK) = 35 kpeant /Huka b1 (BK/KB) = 35 kpeauton/ BD cycle (KV/EC) = 35 credits BK
Iuka 6a30BBIX JUCIHUIIHH
By3oBcknii KOMIIOHEHT
[ToHHIH MaKcaTBl — MATUCTPAHTTHIH JKeKE KACHETTEPIiH JaMBITa OTHIPHII, KICIOW ST TiJIiH MEHrepyTe, OKBITBUIATHIH TiJ eNiHIH
MOICHHUETIH OUTyTe XKOHE KOCiOM JKOHE JTMHTBICTUKANBIK OLTIMIe HeTi3/IeITeH apHabI )KOHE iCKepIIiK JaFAbLIappl MEHIepyre
yiipety. [TonHiH Ma3MmyHBI: biniM, akageMusiisIk Oaraap, TaOBICTHI KapbIM-KaThIHAC TIPHHIANITEP], HOTIDKENL iCKepITiK cyx0ar
KYprizyaeri TabbICTBIH KYIHSIAPbI, TONTHIK OaFaap, KOMaHaa ®KYMbIC icTel 0Ly, KOMaHAIbIK PYXThI IaMbITY, TYJIFAHbIH
KOIIOACHIBUIBIK KACHETTEPiH aHBIKTAY, JIaMBITYJaFbl ©3€KTI MOCeleNep. XalbIKapalblK KaThIHACTAp, MOICHHETAPAIIBIK
KOMMYHUKAIUSTHBIH MaHBI3IBI aCIIEKTLUIEpi. MAMaHHBIH iCKEpIIIK KaCHeTTepi, KOMOAaCIIbUIBIK, TaOBICTHl OACIIBIHBIH HETi3ri
KacHeTTepi, KociOu calajarbl camaHbl 0acKapy MpPOICCIHIH MaHBI3IBUIBIFEI, XAJIBIKAPAIBIK OalIaHbICTAD JKOHE OJapAbIH
3aMaHayd MaMaH eMipiHeri peJii, 3aMaHayH TeXHOJIOTUSIAPAbIH JaMybl, KOpIIaFaH OPTaHbl KOPFayMEH jkKaHa TeXHOJIOTUsIap,
JKAHAPTBUIATBIH SHEPTHs KO3/epi, OONallaKk YHEPTUsACH, TAOUFAT )KOHE SHEPTHsl, MCIUIMHAJIBIK TEXHOJIOTHUAIAPIAbIH JaMYHbI,
21 FachIp MHHOBAIUSUIIAPHI, TEXHOJOTHSHBIH KOpIIIaFaH OpTaFa ocepi, aKmapaTThiK TEXHOJOTHIIAP/IBIH AaMYbI KOHE OJIap IbIH
Kazipri 3amanfbl Koram, Kazakcran PecnyOikackl 5KOHOMHMKACBIHBIH Ka3ipri jkarjaiibl, 6ap mpoOiemanap »aHe oJapiibl
menry koigapel. ToxipuOernik cabakrapia MarucTpaHTTap TyHiHAeme (pe3roMe), iiecrie XaT >Kacapl, KociOm mpoguib
JKacal/(pl, YCBIHBIC XaT ka3a/bl, «TaObICThI MAMaHHBIH TICUXOJOTHSUIIBIK TOPTPETI» TAKBIPHIOBIHIA MTPE3CHTAIMS d3ipIIeiii,
LIaFBIM, CYPAaHBIC XacaiJpl. , MAMaH/bIK CaJlAChIHIA apHama »acay, «bojaliak MaMaHIBIFBIH/BI Kallail enecTeTeciH?»
. TaKBIPBIOBIHA TIOCTEp a3ipiey; «Ci3 Ooyamak MaMaHIBIFBIHBI3IB OeleN i aemn oinaice3 6a?» KophITEIHAEI Oara TecTiiey
WHOCTpaHHbII A3bIK .
1 HOTWOKeNepi OOMBIHIIIA aHBIKTAJIA/IBL. 5 OH/PO/LO 3

(mpodeccruoHaTbHBIN)

Lenv Oucyuniumvt - o0OyueHue nNPOPeCccCUOHATLHOMY UHOSA3LIYHOMY OOWEHUI0 ¢ pPAa3eumuem JUYHOCHHBIX Kauecmes
MAa2ucmpanma, 3HaHueM Kyibmypbl CHPAHbL U3VHAEMO20 SA3bIKA U NPUOGPEemeHueM CneyudibHblX U O0elo8blX HAGLIKOE,
OCHOBAHHBIX HA NPOPECCUOHANLHBIX U JUHSBUCMUYECKUX 3HaHusX. [Jucyuniuna codepocum: Obpazosanue, akademuyeckas
HANpagneHHOCmb, NPUHYUNLL OCYWEeCMEIeHUs YOAuUHOU KOMMYHUKAYUY, CEKpembl ycnexa npogedeHust npooyKmugHo20
0en106020 cobecedosanusl, cPYNnoBas OPUEHMUPOBAHHOCHb, YMeHUe pabomams 8 KoManoe, pas3sumus KOManoHo2o 0yxa,
onpedenenue IUOePCKUX KaYecmea AUYHOCMU, AKMYalbHble 60NPOCHL PA3GUMUS MENCOYHAPOOHBIX OMHOWEHUT, BAJICHetUe
ACNEKMbl MENCKYTbMYPHOU KOMMYHUKAYULU. O€ll0Gble Kauecmea CHeyuaiucma, 1uoepcmeo, 0CHOGHbIE KAYeCmead YCReUtH020
PYKOBOOUmENsl, BAINCHOCMb KAYECMBEHHO20 YNPAGIEHYECKO20 Npoyeccd 6 NpoheccuoHanvHol cghepe, menrcoynapooHvie
KOHMAKMbL U UX POb 8 JHCUHU COBPEMEHH020 CREeYUAUCT, PA3GUMUE COBPEMEHHBIX MEXHOL02UI, CE513b HOBbIX MEXHONIO2UL C
3auumotl oKpydcaroueli cpedvl, BOCROIHACMbLE UCMOYHUKU DHEP2UU, DHepeus 0yoyuje2o, npupooa u dHepeus, pazsumue
MEOUYUHCKUX MmexXHONo2ul, Hosuecmaa 21 gexa, nusiHue MEXHOL02UL, OKA3bIeAeMOe HA OKPYJICAIOWYI0 cpedy, pazeumue
UHPOPMAYUOHHBIX MEXHONO2UTL U UX GIUSAHUE HA COBPEMEHHOe O0OWecmeo, CO8peMenHoe cocmosiHue IKoHomuku PK,
cywecmeyrowiue npobremvl u nymu ux peutenus. Ha npaxmuyeckux saumamusx macucmpauwmol cocmassm pestome (CV),
CONPOBOOUMENLHOE NUCLMO, CO30A0YI NPOYeCCUOHATLHBIN NPOPULL, HANUWLYI PEKOMEHOAMETbHOe NUCbMO, PA3PAboOmaom
npesenmayuio Ha memy «llcuxonozuueckui nopmpem YCnewHo20 CReYUamucmay, COCMAssIm peKiamayulo, npocvoy,




co30a0ym pexnamy no cghepe npogheccuu (no npedoCcmagieHuIo cepeuca, npoOyKyuu u m.o.), pazpabomaiom nocmepvt Ha
memwi: «How do you see your future profession?»; «Do you think that your future profession is prestigious?». Hmozosas
oyenka byoem cghopmMuposana no pe3yibmamam mecmupo6anusl.

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

Ucropust u punocodus
HayKH

[ToHHIH MaKcaThl — OHBIH TAPUXU TUHAMUKACHIHIA FHUIBIME TaHBIMFA COMKEC HETI3rl KBI3METTIH JaMy 3aHIbUIBIKTAPhl MEH
TEHICHIUSIIAPBIH 3epTTey. [[oHTe: FRUIBIM TAPUXbI MCH (DHI0CO(USACHI TOHI, FEUTBIMHBIH HACOJIOTHSIIBIK HETi3/epi, FEUTBIMHBIH
(G yHKIUAIAPHI, FRUIBIMHBIH Maiifa 00ybl MEH JaMybl, Exxenri JyHHeeri, opTa Fachipiap/arsl )KOHE KaiTa epiey 1oyipiHmeri
FBUTBIM, Ka3ipri €ypomablK FhUIBIM — KJIACCUKAJBIK FHUIBIMHBIH JaMy KEe3CHi, FRUIBIM JaMYBIHBIH KJIACCUKAJIBIK €MEC YKOHE
KJIACCHKAJIBIK eMec Ke3CHICPIHIH HeT13Ti YFRIMIaphl MeH OaFbITTaphl, FRUIBIMA OUTIMHIH KYPBUIBIMBI MEH JICHT€HIepi, FHUIBIM
KACIMl peTiHje, FhUIBIMHBIH HACAIapbl MEH HOpMaiapbl, (GUIOCOMUSIIBIK HEri3aepi FhUIBIM MEH FBUIBIMH YHHETAHbBIM,
FBUIBIMH JIOCTYPJIEP MEH FHUIBIMHU PEBOJIOLIUSIIAP, YKAPATHUIBICTAHY HKIHE TEXHUKAIBIK FHUIBIMIAP TAPUXbI MEH (HHI0CODUSICHI,
KOFaM/IBIK JKOHE TYMAHHUTAPJIBIK FHUIBIMIAP TAPUXbl MEH QHUIOCODHSICH, Ka3aK (HHUI0CODUSICHIHIAFDI FHUIBIM (PUITOCOPHSICHI
MEH JIMAIEeKTHKa MOCENEEpiH 3epTTey, Ka3ipri 3aMaHfbl FhUIBIMHBIH JaMYBIHBIH (DUIOCOMUSIIBIK Macenenepi xahaHabiK
opkenuet. KOphIThIHIBI OaFa TeCT HOTHXKeIepi OOMBIHINA AHBIKTAIA B

Lenv Oucyunaunvl - uzyuumv 3aKOHOMEPHOCMU U TMEHOEHYUU PA36UMUs OCHOGHOU OesMeNbHOCMIL 8 COOMBENCMEUl ¢
HAYYHBIMU SHAHUAMU 8 ee UCTNOPUYECKOU OuHaMuke. [JUCYuniuna cooepxcum: npeomem ucmopuu u guiocogpuu Hayxu,
MUPOBO33pEHUeCcKUe OCHOBbI HAYKY, (DYHKYUU HAYKU, B03HUKHOBEHUEe U CMAHOGIeHUe HAYKU, HayKa 6 [lpesnem mupe,
Cpeonesexogve u Bospodcoenuu, cospemennas esponeickas HAyKa — KIACCUYeCKUull dman paseumus HAyKu, OCHOGHble
NOHAMUA U HANPABNEHUA HEKNIACCUYECKO20 U NOCIHEKNACCUYECKO20 IMAN08 PA3GUMUs HAYKU, CIPYKMYPA U YPOBHU HAYUHO20
NO3HAHUA, HAYKA KAK npogheccus, udeanvl U HOpMbl HAYKU, QUIOCOPCKUe OCHOBAHUA HAVKU U HAYYHOE MUPOBO33PeHUe,
HayuHble Mpaouyuu u HAy4yHvle pPesoIoYUU, UCTIOPUA U QUIOCOPDUA eCMeCMEeHHbIX U MeXHUYeCKUX HAVK, UCMOpus U
@unocogpus coyUAnbHLIX U SYMAHUMAPHBIX HAYK, U3yueHue npobrem Quiocopuu Hayku u OUANeKMuKU 6 KA3axXcKou
Gunocopuu, gurocogpckue npobremvl pazeumus COSPeMeHHOU 2nodanvHol yusuruzayuu. HMmozoeas oyenka Oyoem
chopmuposana no pesyibmamam mecmupoOsaHus.

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

Ilegaroruka BeICIIEH
HIKOJIBI

[onuiH MakcaTsl: MarucTpanTTapasiH JKOO-1a megarorukaislK MporecTi YHBIMAACTRIPY JKOHE JKYPTrisy OoibIHIIA OimiMaepi
MEH JaF[bUIapblH 1aMbITy. [IoHHIH Ma3MyHBI: NeJaroruka FhUIBIMBIHBIH 9J[ICHAMAChl, N€IarOTMKAaHbIH TapUXU TaOWFaThI,
xahaHaHy KarIaibIHIaFb! )KOFaphl OLTIMHIH JaMybl, BosoH nporieci, Ka3ipri neaarorukaislk napaaurmanap, xKyie perinueri
TNelaroruKajbIK Mpolece, Heri3ri teopusiiap, O0i1iM Oepy XKyHeciHiH 3JIeMEeHTTEpiHiH cHnaTrTaMmachl. OLTiM Oepy Ma3MyHBI,
CTYZIGHTTEPAIH FBUIBIMH-3€PTTEY KYMBICTAPHI, 3aMaHayH OiiM Oepy Texnoxorusuiapsl, JKOO-na okpity popmanapst, JKOO-
Jla KpEIUTTIK OKBITY JKYHeci, 3/1Bai3ep, ThIOTOp, PErucTpaTopIblH KbI3METI, Oi1iM Gepyzaeri MeHepkMeHT. KopbiTeiHabl Oara
TECTIJIey HOTHXKENepi OOMBIHIIA aHBIKTAJIAIbL.

Lenv Oucyuniunvl: opmuposanue y Masucmpanmos 3HAHUN U YMEHUll OpeaHu3ayuu U NpoeeodeHus Neoazo2uyecKozo
npoyecca 6 gy3e. JUCYUNIUHA COOEPAHCUM: MeMOOON02Us NeOA202UeCKOl HAYKU, UCMOPUHECKULl Xapakmep neoazocuxu,
passumue gvicuieco oopazoeanus 8 yciosusx nobanusayuu, boronckuii npoyecc, cospemennvle nedazocuyeckue napaouembl,
nedazoeuveckuii npoyecc Kax Cucmemd, OCHOBHble MEOPUU, XapaKmepucmukd 1eMeHMO8 cO0eplcanus 00pazoeanus,
HAYYHO-UCCIe008AMENbCKAS paboma CmyOenma, co8pemMeHHble 00pazoeamenbhble mMexHoIocuu, Gopmul 0byuenus 6 gyse,
Kpedumuas cucmema o0yuenus @ 8yse, 0esAmeIbHOCMb 908a3epa, Mblomopd, OQUC Pecucmpamopa, MeHeONCMeHm 8
obpasosanuu. Fimozoeas oyenxa 6yoem cqpopmuposana no umo2am mecmuposanusl.

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

IoHHIH MaKcaThl — 0acKapyFra KaThICAThIH alaMaaparbl ICUXUKAJBIK MPOIECTEPIl 3ePTTEY JKOHE KYMBICIIBLIAP Y)KBIMBIH
Oackapy MoceleNepiH IIenry YIIiH 3aMaHayd IICHXOJOTHSUIIBIK dMiCTEMEHI KOJIaHyda TEOPHSUIBIK OiTiM MEH ToXKipHOelik
JarapUIapasl 1ambeITy. [ToHHIH Ma3MyHBI: 0acKkapy NCHXOJOTHACHIHBIH IOHI MEH HETI3ri MiHIeTTepi, OacKapy KyieciHmeri
TYIFa JKOHE JKeKe IOTEHIIMAN, YHBIMHBIH MOTHBAIMSACHI MEH THIMILIIN, YHABIMAAFbl KOIIOACIHIBLIBIK, KYH3eNlic MeH
SMOIMOHAIIBI KYHiIl Kaity, 6acKapy mienriMaepin KabbuiayAblH MCUXOIOTHSUIBIK HETi3/1epi, KOFaM/IaFbl TYJIFaapalibiK KapbiM-
KATBIHAC. MEHE/PKMEHT, )KaHKaJ TICUX0JI0rusachl KOphIThIHIBI OaFa TecTiiey HOTIKeNIepi OOUBIHINA KAJIbIITACAIbI.

Lenv Oucyunaunvl opmuposanue meopemuecKUX 3HAHUU U NPAKMUYECKUX HABLIKOG NPUMEHEHUS. COBPEeMEHHOU
NCUXONOSUHECKOU MeMmOO0I02UU OISl U3YUeHUs NCUXUYECKUX NPOYeccos8 y mooell, 3aHUMAIOWUXC YAPABLeHUueM, U PeueHUs.
3a0ay4 Ynpagienus KOLIEKMUSOM pabOMHUKOS. J{ucyuniuna cooepicum: npeoMem U OCHOGHble 3a0auu NCUXOI02UU
YIpAaeneHus, JUYHOCMb U NOMEHYUAl JUYHOCMU 8 cucmeme YNpasieHus, MOmusayus u 3¢gpekmusHocms O0esamenrbHOCmu
opeaHusayuy, IUOePCMBo 6 OP2aHU3AYUU, CMPecc U IMOYUOHATbHOE BbleOpAHUe, NCUXOT0SUYeCcKUe OCHO8bL NPUHAMUSL
VIPABNIEeHUECKUX peuleHUl, MeXCIUYHOCMHOe 00WeHUe 8 MeHeOdCMeHme, Ncuxono2usa Kongaukma Mmozeosasa oyenka oyoem
chopmuposana no umoz2am mecmupo8aHusl.

The purpose of the discipline: the formation of theoretical knowledge and practical skills of applying modern psychological
methodology to the study of mental processes in people involved in management and solving the problems of managing a team
of workers. The discipline contains: The Subject Matter and Main Tasks of Management Psychology, Person and Person's
Potential in Management System, Motivation and Organizational Performance, Organizational Leadership, Stress and
Emotional Burnout, Psychological Foundations of Managerial Decision Making, Iterpersonal Communication in Management,
The Psychology of Conflict. The final grade will be determined based on the testing results.
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HeaarornquKaﬂ
IMpaKTHUKa

MaMaHJBIKTBIH OKY-9/IiCTEMEIIIK KEIICHI XKOHE MOHHIH OKY-9[iCTEMENiK KeUICHI Naibianay OOWBIHINA JOpic, MPAKTUKAIBIK
JAFIBUIApIbl MEHIepy, MPAKTUKAIBIK JKOHC 3ePTXaHANBIK Ca0aKTapAbl OTKI3y YIIIH OKY-OIICTEMENIK MaTepHaIap.Ibl
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naibIHaay, OaKplIay ic-mapanapsit gaibiHaay. OKyIibiFa OaFpITTAIFaH OKBITY JKOHE Oaranay MPUHIUIITEPiH eCKEPe OTHIPHIIL,
OKy cabakTapblH YHBIMIACTHIPY JKOHE OTKi3y OOWBIHINA MPAKTHKAJIBIK JaFabuIapabl MeHrepy. JKamnmai oHmaifH KypcTapabiy
QIIEMEHTTEPIH JalBIHIAY.

Ipuobpemenue npaxmuueckux Hagvikos noocomosxu YMKC u YMKJ], noocomogxa yuebHo-Mmemoouteckux Mamepuanos 0
npo8edeHUs NeKYUOHHBIX, NPAKMUYECKUX U JAa0OPAMOPHBIX 3aHAMUL, NOO2OMOBKA KOHMPOILHBIX MEPONpAUmMULL.
IIpuobpemenue npaxmuueckux HABbLIKOE pabOMbL NPOGEOCHU OP2AHUZAYUU U NPOGEOeHUs YHeOHbIX 3aHAMUL C YYemom
NPUHYUNOE CIYOHMOYEHMPUPOBAHHO20 00yueHUs u oyernusanus. Ilo02omosxa snemenmos Maccogwlx OHAAH KYpPCO8.

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

Meroauka
TIPETOJaBaHUS
TEIUTOIHEPTETHICCKIX
JIHCLHILIAH

[ToHHIH MaKcaThl — MarkuCTPaHTTapAbIH JKOFaphl )KOHE JKOFapbl OKYy OpHBIHAH KeWiHri OiniM Oepy yHbIMAapbIHIa OKY JKOHE
FBUIBIMH Y/IEPICTI JKOCTapiiay >KoHe YWbIMAACTBIPY AAFIbUIApbIH JaMbITy. [IoHHIH Ma3MyHbI: OLTIM anmynibiFa GarbITTajIFaH
OKBITYy OHE Oarajay NpPUHIMITEPi, JKBUTYy-dHEPTeTHKANBIK IOHACPAlI OKBITY OMICTEMECiHIH HETI3ri Mocenenepi, OKy-
onicTeMelNiK KaMTaMachl3 eTyAiH KYpaMbl MEH KYPBUIBIMBI, OKBITY/BIH 9ICTEpi MEH NPHHLMUITEP], OKBITYIIBIHEIH OaKbUIay
JKOHE TY3ETY IC-OpeKeTi, OKY YIepiciH OelCeHIipy KONaaphl, MAaHBIHIBIK ACHreli TOMEH CTYOSHTTEPi OKBITY dJIiCTeMeci,
OKBITYIBIH ICUXOJIOTHSIBIK-TUAAKTHKAIBIK MOHI OOMBIHIIA CTYAEHTTEPIIH ©31HAIK KYMBICHI, HHU(PIBIK TEXHOJIOTUsIIApIbI
maiianaHa OTBIPHII, OaKaTaBpHaT CTYACHTTEepIMEH Kepi Oalmansic. Toxipubemnik cabakTapaa MaruCTpaHTTap 3aMaHayH )KoHE
WHHOBAIMSUIBIK (OHBIH ITiHAEC TUQPIBIK) OKBITY TEXHOJIOTHSUIAPBIH KONIAHYABl YHpeHeai; OuTiM, FRUIBIM XKoHEe MHHOBAIIHS
MHTETPAIUSCHIH ©CKEPe OTBIPHIN, OKBITHUIATHIH IOHACP OOWBIHINA OKY-9AICTEMENiK Marepuangapibl d3ipiey: [opic
KOHCHEKTICIH KypacThIpaMbIH, OE€pUIreH TaKbIpbIN OOMBIHILA TOKIPUOENTiK cabaKKa TarncelpManap KypacThlpaMblH, OepiireH
TaKbIPBIT OOMBIHIIA TECT TAlChIpMAaNapbiH d3ipieiiMid. KophIThiHABI Oara MOPTGHOIHO KOpFay HOTHXKeIepi OOoMbIHIIA
AHBIKTAJIAbI.

Lenvio ucyuniunvl A615emcs GopmMuposanue y Masucmpanmos Hagblk08 WIAHUPOBAHUS U OP2AHU3AYUL 00PA3068AMENbHO-
HAYYHO20 NPOYEcca 6 YUpelCcOeHuu 6blcule20 U NOCIE8Y306CK020 00pa3o8anus. Jucyuniuna cooepaicum: RpUHYUnbl
CMYOeHMOYEHMPUPOBAHHO20 0OYHEeHUS U OYECHUBAHUS, KIIOUe8ble 60NPOCHL MEMOOUKU NPENnO0OABAHUsL MENLOIHEPLEMUYECKUX
OQUCYUNTIUH, COCMAB U CIPYKMYPA YYEOHO-MEMOOUHeCcKo20 0Decneyenus, Memoobl U NPUHYUNbL 00VUeHUsl, KOHMPOIbHO-
KOppeKmupylouas O0esimerbHOCnb Npenooasamenis, Cnocodbl akmueuzayuu y4eOHo2o npoyecca, Memoouxa o00yyeHus
CmMyO0enmog ¢ HU3KUM YPOGHEeM OOVUEeHHOCMU, CAMOCHOSMENbHAs paboma cmyoenmo8 6 NCUXOJ020-OUOAKMUYECKOl
cywHoCcmu 00yueHusl, 0OpamuyIo C6s3b ¢ 00YHAIOWUMUC OAKAIABPUAMA C UCNONb3068aAHUEM Yuppoevix mexnoro2ul. Ha
NPAKMULECKUX 3AHSMUSIX MALUCTPAHNbL HAYYAMCS NPUMEHSIMb COBPEMEHHbLEe U UHHOBAYUOHHbBIE (8 TMOM HUCTe Yupposble)
mexnonozuu 00yyenus,; papabamuléams y4eOHo-MemooudecKue Mamepuatbl no npenodasaemvimM OUCYUNIUHAM C YYemoM
unmezpayuu 00pA306aHUsl, HAYKU U UHHOBAYUL: pA3pabomaio KOHCNEKm JeKyul, COCMagsam 3a0ayu O0is NPaKmuiecKo2o
3aHAMUSL 1O 3A0AHHOU meMe, paspabomaiom mecmosvle 3a0aHusi no 3a0anHol meme. Hmoeosas oyenka Oyoem
chopmuposana no umozam 3awumsl HOPMEpoUo.

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

[ToHHIH MaKcaThl — MaruCTPaHTTAPIBIH SHEPTUSHBI TYPICHIIPYIiH 3aMaHayH CXeMaJIapBIHBIH THIMIUIITIH Oaranay, SHepTus
OHTIPYMIH KaHa OJICTepiHIH KeJelleriH Oaraynay >KoHE WHHOBAUWSIIBIK o3ipieMeNiepai TokipuOere eHTrilzy aFIbUIapbiH
daMbiTy. [IoHHIH Ma3MyHBI: Ka3ipri Ke3eHJeri OSHEepreTHKaHbIH JaMyblH Talifay, >bUTy JKOHE Macca ajMacy/bl
HHTCHCUUKAIIAIAY 9IICTepi, Ka3ipri XKaraabl, )KbLUTY KOHE JICKTP SHEPTHACHIH aTy JKOHE TYPJICHAIPYIIH MepCIeKTHBAIBIK
oficTepi, MEPCHCKTUBTI Oy JOHE ra3 TYpOMHANBIK KOHIBIPFBUIAP, apaiac LUKIIAp MEH KOHIBIPFBUIAp, KaliTamama
SHEPIrEeTUKANIBIK PECYpCTap MCH KaJIBIKTAp bl SHEPTCTUKAIBIK OTHIH PETiH/IC MalilaNany, )KaHAPTHUIATHIH YHEPTUs KO3CpiH
naiiianany, SKOJIOTHSUIBIK KOJAEKC, CJJIIH dHEPreTHKAIBIK Kayinci3miri. Toxipubenik cabakrapia MaruCTPAHTTAP FHLUIBIMU-
TEXHUKAJIBIK aKIapaTThl TAIIAYIbl, 3ePTTCY TAKbIPHIObI OOMBIHINA OTAHIBIK )KOHE MICTEIIIK TOKIPUOCHI 3epAeaey i, FEUTBIMU
MPOOJIEMaHbI, TUIIOTE3aHbl AJIFa KOJIbI, FRUIBIMHU 3€pPTTEYIiH OOBEKTICI MCH IMOHIH aHBIKTAY[bl, ©3CKTLIITIH JdIEIACY/I,
3epTTEYy/iH MaKcaThl MCH MIHACTTEPIH KOIOJbI YHPEHEIi. MaruCTPIiK JUCCEPTAIs TAaKbIPBIOBIH 3epAeicy, MPaKTHKAIBIK
MAaHBI3/IbUIBIFBIH JKOHE FHUIBIMH JKAHAIIBIFBIH aHBIKTAY; JKbUTY TEXHOJOTHSCHI KOHIBIPFBUIAPHI MEH KYHeJIepiHiH dHeprus
LIBIFBIHIAPBIHBIH €ce0iH, KaIABIK JKbUTy Ka3aHIBIFBIH MaiifaiaHa OTBIPBIN, KAIJBIK a3 JKbUIYBIH CHIPTKBI JHEPTHSHBI
maiinanany KOHIBIPFBICBIHBIH eceOiH xkyprizeni. KopbsITeIHABI Oara jxaz0ama eMTHXaH jKoHEe OPTHOINO KOpFay HOTIDKENepi
OOMBIHIIIA aHBIKTAJIAIbI.

Lenvro Oucyunaunvl seniemcs GoOpmMuposanue y MAcUCMpPanmos HABbLIKO8 OYEHKU 3P@DEeKMUBHOCHU COBDEMEHHbIX CXeM
npeobpazoearus SHepeul, OYeHKU NEPCHeKMUBHOCU HOBbIX CHOCOO08 NPOU3BOOCMBA SHEP2UU, BHEOPEHUs. 8 NPAKMUKY
uHHOBaAYUOHHBIX pazpabomok. Cooepicanue OUCYUNTUHBL. AHATU3 PA3BUMUSL IHEPSEMUKU HA COBPEMEHHOM dmane, Memoobvl
UHmMencUpUKAYUYU Menio- U MaccooOMeHa, Cogpementoe cCOCmosaHUe, NepcneKmueHble cnocodbl NOIYYeHUs u nPeoopa3o8anus
Mennosol U dNeKMPUYECKOll dHepeUuL, NepcnekmusHsvle napo- u 2a3omypounnvie YCmanoeku, KOMOUHUPOBAHHbIE YUKTbL U
VCMAHOBKU, UCNONb308AHUE SMOPUUHBIX IHEPLEMUYECKUX PECYpco8 U OmXo008 8 Kauecmee HepeemutecKoeo Mmonaued,
UCNOTL308AHUE B0300HOBIAEMBIX UCIOYHUKOB DHEPSUL, IKOIO2UYECKULl KoOeKc, dHepeemuyeckasn beonacnocms cmpansl. Ha
NPAKMUYECKUX 3AHAMUAX MASUCTIPAHMbL  HAYHANCA  AHATUBUPOSAMb  HAYYHO-MEXHUYECKYIO UHpOpMayuio, usyyamo
omeuecmeeH bl U 3apPyOeNCHbIT ONbIM NO MeMAMuKe UCCIe008aHUsA, 8bIOBULAMb HAYUHYIO NPOONeMY, SUNOme3y, Onpeoeisim
00beKm U npeoMem HAy4YHO020 UCCIeO08AHUS, OOKANCYM AKMYATbHOCHb, NOCIAGAM Yelb U 3a0ayl UCCAe008AHUsL, ONPedersim
NPAKMUYECKYIO SHAYUMOCTb U HAYYHYIO HOBUZHY 1O TheMe MASUCMEPCKOL OUCCEPMAyuU, nPo8edynt pacyem Hepeemuieckux
nomepb MeniIoMmexHoI0SUYECKUX YCIMAHOBOK U CUCTNEM, PACYem YCIMAHOGKU 0I5l GHEUHE20 IHEP2eMUUEeCKO20 UCHONb308AHUSL
menia Omxo0awux 2a3o8 ¢ UCHOIb308aHUeM Komaa-ymunuzamopa . Mmoeosas oyenka Gydem c@hopmuposana no umoeam
NUCOMEHHO20 IK3AMEHA U 3auumbl ROPM@OaUo.

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

OH/PO/LO 1

Hcnonp3oBanue
BTOpI/I‘-IHBIX
JSHEPTOpPeCypCcoB

[ToHHIH MaKcaThl — MaruCTPaHTTApbIH KalTalamMa SHEPreTUKAIBIK pecypcTapibl MaiiaiaHy calachblHIAFbl JaFIbLIapbIH
JAMBITY JKOHE OJIapJbIH JHEPTEeTHUKAIBIK ONIEYeTiH OHEPKACINTIK KOCIMOPHIHAAPABIH TEXHOJOTHSJIBIK CXeMachlHA THIMII
TapTyra yipery. [loHHIH Ma3MyHBI: KaliTanama SHEpPTeTHKAIIBIK PeCypCTapAbl Maifanany Typiepi MeH OarbITTaphl, KaiTataMa
SHEPTeTUKAIBIK PECYpCTApABIH IIBIFApy >KOHE MaijanaHy KeJeMiH aHbIKTay, >KaHFBII KaWTalamMa JHEPTreTHKAIIBIK
pecypcTapApl KaHy, THIMII OTHIH aly MakCaThIHIA JXKAHFBI KaWTajlaMa SHEPreTHKAJBIK pecypcTapAbl TepeH OHIEY,

OH/PO/LO
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SHEPTEeTUKAIBIK TEXHOJOTTLUIBIK KOHIBIPFBUIAPABIH MaTEPHAIIBIK JKOHE KBUTY OajlaHCTaphbl. , JKOFapbl TEMIIEPaTypabIK
*KeuTynslK KOP maiinanany, ToMeH Temrepatypanblk sKputynblk KOP nmaiimanany, kacinopsinaapaa xeuayaslk KOP nafinanany,
apTelK KeIckiMIel KOP kaiita emmey. Toxipmbemik cabakrapa MarucTpaHTTap KOHIBIPFBUIAP MEH TEXHOJOTHSITBIK
MIPOIIECTEPAiH TEXHHUKAJIBIK-9KOHOMHUKAJIBIK TEHTepiMICpiH jkacaisl, kpuTy cyidamapsl MeH JKOC KOHABIPFBUIAPHIHBIH
SHEPIreTUKANBIK OaFachlH JKYpPri3eli, KadHTalama HEPrus PEeCypCTapblH OHAIPY MCH MaijalaHy KeJeMiH aHBIKTAWIbI,
MpoIecTep iy eceOiH KYpri3eli. JKOHE AaHBIKTAFaH PE3EPBTEP/IH OPBIHAATYBIH KaMTaMachl3 €TETIH KYPBUIFbLIAP.
KopbIThIH B OaFa jka30alia eMTHXaH XKOHE SCEIITIK KYMBICTBI KOPFay HOTHIKEJIEpi OONBIHIIIA aHBIKTAIAJIbI.

Lenvio Oucyunnunvl agnaemcs @opmuposanue y MAUCMPAHMO8 HABLIKOE 8 00ACU UCHOAb30BAHUA BMOPUYHBIX
aHepeopecypcos u odyuenus 3P@PekmusHomy 8061eHEeHUI0 UX IHEPLeMUUecKo20 NOMEHYUAna 6 MexHOI0SUYECKyIo CXemy
npomMbIuIeHHbIX npednpuamuil. Jucyuniuna cooepcum: 6uobl U HANPASIeHUs UCHOTIb308AHUSA GINOPUYHBIX IHEPLEMUUECKUX
pecypcos, onpedenenue 0bbema ebixoda u ymunusayuu BOP, cocueanue eopiouux BOP, enybokas nepepabomxa coprouux BOP
C Yenvio noayueHus: dPHeKmuGHbIX MONIUE, MAMEPUATbHbIE U MEN10gble DANAHCHL IHEP2OMEXHOIOSUUECKUX YCMAHOBOK,
VMURU3AYUS BbICOKOMEMNEPamypHoix mennogelx BOP, ymunusayus Huskomemnepamypruix meniosvix BOP, ucnonvzosanue
mennogvix BOP na npeonpusmusx, ymunuzayus BOP uzbvimounoeo oasnenus. Ha npakmuueckux 3aHAMuUsAX Mazucmpanmul
COCMABAmM MEeXHUKO-IKOHOMUYECKUEe OANAHCHL YCIMAHOBOK, MEXHOIOSULECKUX NPOYECCos, NPO8edym IHEPLeMUYECKYI0 OYEHKY
mennoguix cxem u ycmanogok TOC, onpedenam 0ObeMbl 8bIX00A U YMUAUIAYUU BMOPUUHBIX IHEPLEMUYECKUX Pecypcos,
nposedym pacuémoel npoyecco8 u annapamos, 00ecnequsaowux pealusayulo GbiaeleHHbIX pe3epeos. Mmozosas oyenka
Oyoem cghopmuposana no umo2am NUCLMEHHO20 IK3AMEHA U 3AUWUMbL pAciemHou padombl.

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

2. KII nukai (KK/TK) = 53 kpenut /Huxa I (BK/KB) = 53 kpegutos/ PD cycle (KV/EC) = 53 credits

Huxn npopuaupyrombIxX 1M CUMIIMH
By3oBckuii KOMIIOHEHT

HagexHocTs paboTht
BBICOKOTEMIIEPATYPHBIX
arperaToB

[ToHHIH MaKcaThl — MarnCTPAHTTAP/IA XKOFAPhl TEMIIEPaTypaJIbIK KOHABIPFBIIIAPIBIH CEHIMUIITIH apTTHIPY/IBIH TEXHHUKAJIBIK
casicaThIHbIH MPUHIMITEP] Typalibl HAKTHI TYCIHIKTI KaJbIITACTHIPY. [IoHHIH Ma3MyHbI: CEHIMALIIK TYCIHITI KOHE JKOFaphbl
TeMIepaTypajsl KOHABIPFBUIAPIBIH CEHIMIUTIK KPpUTEepHiiepiH Oaranay; ska0IbIKTBIH KalIbIK KBI3MET €Ty Mep3iMi; :KaOabIK
CEeHIMJIUTITIHIH TOMEHIeyiHiH cebenTepi; kaOAbIKThIH KaFJaiblH OHBIH CEHIMIUITIH apTThIpy (aKTOphI PEeTiHIe OaKbLIay;
KaOIBIKTHIH TEXHUKAJBIK KaFIalblH OaKpUIay 9JicTepi MEH KYpasdaphl; )KBUTYIHEPTETHKAJBIK Ka0JBIKTapIbIH aKaylIapblH
Tajjay; *KOrapbl TeMIepaTypaibl KOHABIPFBUIAPIBIH CEHIMIUTITIH apTTBIPY KOJIAAphI: Kipic camachlH Oakpliay, pe3epBTey,
KOHZICYIeH KeHiH kabapIKThl KaObbuinay. Toxipubemnik cabakrapia MarucTpaHTTap CEHIMAITIK KpUTSPUIIEpiH aHBIKTaWIbI,
KaIJIBIK KbI3MET MEp3iMiH, jKa3aTailbIM OKUFaJIapAbIH BIKTUMAJIBIFBIH ecenteii skoHe T.0. KopbIThbiHIp! Oara »kazOamia
€MTHUXaH )K9HE ECeITIK JKYMBICTBI KOpFay HOTHKeJIepi OOMBIHINA aHBIKTAJIA/IBI.

Lenvio Oucyunnumnvl A61AeMcA opmuposanue y Ma2ucmpanmos Omuémiuéo20 NOHUMAHUA NPUHYUNOE MEXHUYCCKOU
ROMUMUKU ROGLIUECHUS. HAOENCHOCMU 8bICOKOMEMNEPAMYPHBIX AZPe2amos. JJUCYUNIUHA COOPICUM. NOHAMUE HAOEHCHOCU
U OyenKa Kpumepues HAOENCHOCMU GbICOKOMEMNEPANMYPHBIX A2Pe2amos; OCMAMOYHbLL pecypc 060pyO08aHUs, NPUHUHBL
CHUDICEHUST HAOEXHCHOCMU 000PY008aHUsL;, KOHMPOJIb COCMOSIHUSL 000PY008aHUS, KAK QAKMOP NOGbIUEHUS. €20 HAOEHCHOCMU,
MEMOOUKU U CPeOCm8d KOHMPOISL MEXHUYECKO20 COCMOAHUSL 000PYOO8AHUA, AHAU3 OMKA308 MENI0IHEP2CMULECKO20

OH/PO/LO 8




060opydosanus; cnocobbl NOGbIUEHUS HAOENCHOCMU PAbOMbl BbICOKOMEMNEPAMYPHLIX aA2Pecamos. 6XO0OHOU KOHMPO.b
Kauecmea, pezepeuposanue, npuémka 0060py00o8anus nocie pemonmos. Ha npakmuueckux 3aHAMUAX MaSUCMPanmol
onpeoensim Kpumepuu Ha0ENCHOCMU, pACCUUMAIOm OCMAMOYHbIIL pecypc, 6epoamuocmu asapuu u op. Mmoeoeas oyenka
Oyoem cghopmuposana no umozam RUCbMEHHO20 IK3AMEHA U 3aWUMbL pACHemHol pabombi.

The purpose of the discipline is to develop in undergraduates a clear understanding of the principles of technical policy for
increasing the reliability of high-temperature units. The discipline contains: the concept of reliability and assessment of
reliability criteria for high-temperature units; residual life of equipment; reasons for decreased equipment reliability;
monitoring the condition of equipment as a factor in increasing its reliability; methods and means of monitoring the technical
condition of equipment; analysis of failures of thermal power equipment; ways to increase the reliability of high-temperature
units: incoming quality control, redundancy, acceptance of equipment after repairs. During practical classes, undergraduates
will determine reliability criteria; calculate residual life, accident probabilities, etc. The final grade will be determined based
on the results of the written exam and defense of the calculation work.
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TemunosHepreTnyecKkuit
aynut MuHu-TOC u
KOTEJIbHBIX

[ToHHIH MaKcaThl — MAarMCTPaHTTap/Aa KACIIOPBIHAAP MEH YHBIMAAPABIH YHEPTeTHKAIIBIK 3ePTTEYIIePiH XKYPri3yHiH MiHICTTEpI
MEH SICTepi Typaibl HAKTHl TYCIHIKTEpAi KaJbINTACTHIPY; YHEPTUs AyAUTIHIH acManTapbIMEH TAaHBICY, SHEPTHS YHEMICY
calachIHIarbl HOPMATHBTIK KYKBIKTBIK aKTIIEPMEH, CalallbIK epekelIepMEH JKOHE epeeepMeH TaHbICy. [IoHre MbIHamap
kipeni: Kazakcran PecmyOmiKkachIHBIH YHEPTeTUKANBIK aYANUT XKOHE SHSPTU THIMALIITIH apTTHIPY CallaChIHAaFBl HOPMATHBTIK
KYKBIKTBIK 0a3acbl; INAFbIH JKBUIy OJIEKTP CTAaHLIMSUIAPHl MEH Ka3aHABIKTApIBIH TEXHOJNOTHSUIBIK IpoLecTepl MeH
KOHBIPFBUIAPBIHBIH JKBUTY OaaHChl; SJHEPIreTUKAJIBIK ayJUT dicTeMeci; SHePrys ayAUTiHEe apHAJIFaH >Ka0bIK; IAaFbIH KBLTY
ANIEKTP CTAHIMSIIAPBl MEH Ka3aH/ABIKTaparbl SHEPIHs ayIUTiHIH epeKIIeNiKTepi; )KbIUTY MPOLECTEePiHiH SHEPT s THIMIUIITH
apTTHIPY WLIapajapbl; DHEPreTUKAIBIK ayIuT Ke3iHJe YCHIHBUIATHIH IIapajlapAblH KOHOMHUKAIBIK THIMALIIIH Oaranay.
Toxipubenik cabakrap Ke3iHJe MarucTpaHTTap YHUBEPCUTET FUMapaThIHBIH Oip OeJiriHe TeKcepy *Kyprise/i )koHe ajbIHFaH
MOJIIMETTEp HeTi3iHAe YHUBEPCUTETTIH SKIMIIIIK FUMapaThIHbIH SHEPTeTHKAJIBIK ayAUTi TypaJibl aKkT xacaipl. KopbIThIH/IBI
Oara jxa30allia eMTHXaH )KOHE ECENITIK XKYMBICThI KOPFay HOTHKellepi OOWBIHIIA aHBIKTAJIA IBL.

Lenvio oucyunnunvl a61aemcs Gopmuposanue y Masucmpanmos Omyémaueo20 NOHUMAHUsA 3a0ay U Memo008 NPo8edeHUs
IHepeemuieckux 0OCne008anull nPeonpuasMuUIl U OPeanu3ayull;, 03HAKOMIEHUe ¢ NPUOOPHBIM 0becneyeHuem IHeP2oayoumd,
O3HAKOMIEHUE ¢ HOPMAMUBHO-3AKOHOOAMETbHBIMU AKMAMU, OMPACIeBLIMU NOCMAHOGICHUAMU U NOJONCEHUAMU 8 0baacmu
aHepeocbepesxcenus. [ucyunnuna codepocum: HopmamusHyio 60aza PK 6 obracmu suepeoayouma u nogvluieHus
IHEP2OIPPEeKMUGHOCU, MENN0BOl OANAHC MEXHOIOSUYeCKUX npoyeccos u ycmanosok munu-TOC u KomenbHbix;
MemMOO0I02UI0 NpoBedeHUss dHep2oayouma,; 000pyoogaHue O NPOBeOeHUs IHepPoayOUuma, O0COOEHHOCMU NpPOGedeHUs
anepeoayouma na mMunu-TOC u KOMENbHBIX;, MEPONPUAINUS O NOBLIUEHUIO IHEP20IPPEKMUBHOCTNU TMENTOBbIX NPOYECCO8;
OYEHKY IKOHOMUYECKOU dPPeKmUeHOCmU MepONpUAMull, pekomendyemvix npu suepeoayoume. Ha npaxmuueckux 3aHamusx
Mazucmpanmel npoeeoym o0CIe008aAHUA UACU KOPNYCcA YHUSEpCUmema u COCMAAm Omuém no 9Hep2oayouny
AOMUHUCTIPATNUEHO20 30AHUA YHUBEPCUMEMA HA OCHO8AHUU NOTYYeHHbIX Oannbix. Mmoeosasa oyenka 6ydem c@opmuposana
1O UMO2AM NUCOMEHHO20 IK3AMEHA U 3AUUMbL PACYEMHOU padombi.

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.

OH/PO/LO
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Teopust n TexHUKa
TETIIOTEXHUIECKOTO
SKCIEepUMEHTa

IToHHIH MaKcaThl — KBUTYy SHEPTETUKACKHI )KOHE JKBLTY TEXHUKACHI CaJIAChIH/A FRUIBIMU-OHIIPICTIK TOKIpHOETep i KYpri3yIiH
3aMaHayH dJIiCTepi MEH KYpaJlapbl CallaChIHIAFbI JaF IbUIap Akl KATBIMTACTHIPY. [ToHTe MBIHATAp Kipei: 3epTTey IoHI PeTiHIe
9KCIEPUMEHT, OIIIICY Kypalgapbl Typajbl MOJTIMETTep, TeXHUKAIBIK OJIeMICpAeTi KaTenepai Oaranay »oHE ecerke aiy,
BIKTUMAJIIBIKTAp TEOPUSICHIHBIH AIIEMEHTTEPI JKOHE MAaTEMATHUKAIIBIK CTATUCTUKA, KbUTYTEXHUKAIIBIK OJIIIIEM/IEP MEH acranTap,
(U3UKa-XUMUSITBIK, ©JIIIEMICD, 3aTTapIbIH TEPMO(PHU3UKAIBIK KACHETTEPIiH SKCICPUMEHTTIK 3epTTEYINIep. , SKCIICPUMEHTTIK
)KocTapiay TeOpUsICBIHBIH Heri3aepi. Taxipudenik cabakTap/ia MaruCTpaHTTap OJIIIey HOTHKEIEPIH CTATUCTHKANIBIK OHAEY/1
JKY3€ere achIpaibl, KAJBIITHI TAPady THIIOTE3aChIH TEKCEPEIi, CTATUCTUKANBIK dIICTEp/i KOJIaHA OTHIPHIN TEPMOTEXHUKAIIBIK
IaMaiap/ibl eJIIey HOTIDKEICPIH OHICHII JKoHe Oaramaiibl, €H Killi KBaJpaTTap OJICIMEH CBHI3BIKTHIK pPErpeccus
KOX(PUIUEHTTEPiHIH OaFagayblH eCeNTel I, CCeNTeH Ii. aFbIHIaFbl KBUIAMIIBIK OPICIH OJIIIey HOTHXKeIepi OOMBIHIIA aFbIH
KBUIAMJIBIFBI, AJICKBATTBl PETPECCHS MOJCTIH TeKcepy, perpeccus Kod((GUIMEHTTEPIHIH MaHBI3IbUIBIFEIH TEKCEpPY.
KopeITeiH B OaFa jka36aia eMTHXaH HOTHKeCi OOWBIHIITA aHBIKTAIAIBI.

Lenvro Jucyunaumsl a6iaemca Gopmuposanue y MAeUCMpPAHmMos HABbIKO8 8 00NACMU COBPEMEHHBIX Memooo8 U cpeocms
npogedeHUs HAYYHBbIX U NPOMbBIULIEHHBIX IKCNEPUMEHMO8 8 001acmu Menjio3Hepeemuku u meniomexuuku. lucyuniuna
cooeparcum: IKCNepUMenm Kax npeomen Uccied08anus, ce0enus 0 cpedCcmeax usmMeperull, OYyeHKa u yyem nozpeunocmen
npU MeXHUYECKUX UsMEPEHUSIX, IeMeHNbl Meopul 8epOSIMHOCHEN U MAMeMAMUYeckol Cmamucmuky, meniomexHuiecKue
usmMepeHuss u npudopbsl, GUIUKO-XUMUYECKUE USMEPEHUS, IKCHePUMEHMATbHbIE UCCIe008AHUS MENIOPU3UYECKUX CBOUCME
8ewecms, OCHOBbI Meopuu NIAHUPOBAHUs HSKcnepumenmd. Ha npakmuueckux 3aHAMUAX MASUCPAHMbL NPOGEOYM
cmamucmuyeckyro 0opabomKy pe3yibmamos UMepeHutl, npogepsm cunomesy HOPMAIbHO2O0 pACHpeoelenus, nposedym
00pabomky u oyeuKy pesyIbmamos usmepeHull MmeniomexHuyecKux GelUdUur ¢ UCHONb308AHUEM Memo008 CMAMUCMUKY,
BBIYUCTSIN OYEHKU KOIPDUYUenmos 1uHelnol peepeccuu Memooom HAUMEHbUUX K8AOPamos, npogeodym pacyem pacxood no
pe3yribmamam usMepenus Nojs CKoOpocmeli 8 NOMOKe, NpOGepsm a0eK8AmHOCMb pPecpecCUOHHOU MoOoenu, nposepsam
3HAUUMOCMb KOdpduyuenmos peepeccuu. imozosas oyenxa 6ydem cghopmuposana no umozam RUCbMEHHO20 IK3AMEH.

The purpose of the discipline is to develop skills in the field of modern methods and means of conducting scientific and
industrial experiments in the field of heat power engineering and heat engineering. The discipline contains: experiment as a
subject of research, information about measuring instruments, assessment and accounting of errors in technical measurements,
elements of probability theory and mathematical statistics, thermal engineering measurements and instruments,
physicochemical measurements, experimental studies of the thermophysical properties of substances, fundamentals of the
theory of experimental planning. In practical classes, master's students will carry out statistical processing of measurement
results, test the hypothesis of a normal distribution, process and evaluate the results of measurements of thermotechnical
quantities using statistical methods, calculate estimates of linear regression coefficients using the least squares method,
calculate the flow rate based on the results of measuring the velocity field in the flow, check the adequacy regression model,
check the significance of the regression coefficients. The final grade will be determined based on the results of the written
exam.

OH/PO/LO 1
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ABTOHOMHBIE CUCTEMBI
TEIIOCHAOKEHHUS

[ToHHIH MaKcaThl — MAaTUCTPAHTTApAA KBUTYMEH JKabIbIKTay JKYHelIepiHaeri aBTOHOM/IBI SHEPTHSI KO3/IepiH Maiiianany skoHe
naijanany NPUHIMOTEPIH MEHrepy JaFibliapblH  KajbnTacTelpy. [loHre MblHamap Kipeai: aBTOHOM[IbI JKOHE
OpPTAJBIKTAHABIPBUIFAH JHEPTHs Ke3[epi, aBTOHOMIBI JKBIIYMEH >KaOIbIKTay XyHelepiH jkobamay Heri3zepi, aBTOHOMIBI
KBUTyMEH >KaOJbIKTay >XYHeNepiHiH Heri3ri KaOAbIKTapbl, aBTOHOMJBI Ka3aHJBIKTap, Ia3 IOPIICHBIIK KOHIBIPFBLIAD,
ra3TypOMHAJIBIK )KHE apajac MUKIJIIABI KOHABIPFIIAP, MUKPOTYpOHHAaIap, aBTOHOM/IBI JKBITYABIH SKOHOMHUKAIIBIK THIMILIITI.
XKaOJbIKTay OKYHenepi, JKbUIyMEH KaOJbIKTay OKYHeJepiHiH HYCKaJIapblH CalbICTBIpy. ToxipuOenik cabakrapaa
MarucTpaHTTap aBTOHOMBI KbUTYy JKOHE 3JEKTPMEH JKaOJbIKTay >XYyHenepiHiH TuiMmuaulirin Oaranmaiinsl, marsiH KOO
TUIMAUTIITIH Oaranaiibl, aBTOHOMIBI Ka3aHABIKTHIH JKBUTY CYJIOACHIH €CENTeH[Ii, aBTOHOMIBI Ka3aHIBIKTBIH HETI3Ti KOHE
KOCAJIKbl KaOJBbIKTApbIH €CENTey JKOHE TaHJay, KOHE ABTOHOMJIbI Ka3aH[bIK JKYMBICHIHBIH TEXHHUKAJBIK-YKOHOMHUKAIBIK
KepceTKimTepiH ecentey. KoprsITeIHABI Oara jkaz0ama eMTHXaH HOTHKeci OOMBIHINA aHBIKTAIaIbl.

UeﬂbIO Oucuunﬂunbl Aejisiemca qbopMupogaHuey MazucmpaHmoe HaeblKoe 61a0eHUs npunyunamu pa60mbz U UCNOJTIb306AHUA
ABMOHOMHBIX  UCMOYHUKOB OHepcuu 6 cucmemax MenioCHaA0MCeHUS. ﬂucuunﬂuya codepo;cum: A6MOHOMHbLE U
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YEeHMPANU308AHHbIE UCTOYHUKU IHEP2UU, OCHOBbL NPOEKMUPOSAHUS ABMOHOMHBIX CUCIEM MENIOCHADNCCHUS, OCHOBHOE
000pyO06aHIE  ABMOHOMHBIX —CUCEM —MENIOCHADINCEHUS, ABMOHOMHbIE KOMeNbHble, 2a30NOpUIHesdble  d2pe2amul,
2a3omypounHble U NAPO2A308ble YCMAHOBKU, MUKPOMYPOUHbL, IKOHOMUHECKAS IPHeKmueHOCms Cucmem a8moHOMHO20
MENnIOCHAbICeHUA, CPABHEHUe BAPUANMOE cucmem meniochabxcenus. Ha npaxmuueckux 3aHamusx mazucmpanmol oyeHsim
appexmusnocms  cucmem AGMOHOMHO20 MENIO U IHEPeOCHAOJICeHUs, oyensm 3ppexmusnocms pabomul munu-TIL],
npogedym pacuem mennosol CXemvl AGMOHOMHOU KOMENbHOU, Paccuumaom u noo6epym OCHOBHOE U CHOMO2AMENbHOEe
060pY006aHIE ABMOHOMHOU KOMENbHOU, NPOGedym paciem MeXHUKO-IKOHOMUUECKUX noxazamenei pabomol a6moHOMHOU
komenvHou. Umozosas oyenka 6ydem cqpopmuposana no umo2am NUCbMeHHO20 IK3AMEH.

The purpose of the discipline is to develop skills in undergraduates to master the principles of operation and use of autonomous
energy sources in heat supply systems. The discipline contains: autonomous and centralized energy sources, the basics of
designing autonomous heat supply systems, the main equipment of autonomous heat supply systems, autonomous boiler rooms,
gas piston units, gas turbine and combined cycle units, microturbines, economic efficiency of autonomous heat supply systems,
comparison of options for heat supply systems. In practical classes, undergraduates will evaluate the efficiency of autonomous
heat and power supply systems, evaluate the efficiency of mini-CHP, calculate the thermal circuit of an autonomous boiler
house, calculate and select the main and auxiliary equipment of an autonomous boiler house, and calculate the technical and
economic indicators of the operation of an autonomous boiler house. The final grade will be determined based on the results
of the written exam.
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TexHonoruyeckue
MPOLECCHI, alapaTsl U
CXEMBI
TEIJI09HEPTETUUECKUX
YCTaHOBOK
IIPOMBIILIIEHHBIX
IpeaIPUATHH

[ToHHIH MaKcaTbl MaruCTPaHTTAPFa KOHIBIPFBUIAP/BIH, KYHeIepaiH KoHE OJIap/blH AJICMEHTTEPIHIH KBUTY TeXHOJIOTUSIIBIK
cXeMallapblH Oarajnay, TaHOay, OHTAMIaHABIPY JKOHE 93ipiey JaFgbulapbl MEH JaF[bUIapblH MEHIepy OOJbIN TaObLIagbl.
[ToHHIH Ma3MyHBI: @HEPKACIIITIK KOCIOPBIHAAPBIH JKbLTY-TEXHOJIOTUSUIIBIK JKa0bIKTAPBIHBIH CHIIATTAMACHl; OHEPKICINTIK
KOCIMOPBIHAAP/IBIH KOFaphl TEMIEPATYPAIBIK KOHIBIPFBUIAPBIHBIH KbLUTy-MaTepUANABIK OadaHCTaphl; CYHBUITHUIFAaH Ka0aThl
JKOHE PETOPTTHl OTTHIKTApbl Oap Ka3ipri 3aMaHFbl JKbUIy OHAIPETIH KOHABIPFBIIAPABIH TEXHOJIOTHSJIBIK MHpPOLECTEPi;
METaLTYPrHsIIbIK OHAIPICTIH XKOFaphl TeMIlepaTypalibl KOHBIPFBUIAPBIHBIH JKbUTY OajlaHCTaphl: OFaJIbIK JKOHE aifHaIMallbl
nemrep, KOHBEpTEp, OJJICKTPOJW3ep; MYHAH-XUMHUS OHEPKICIOiHIH JKbUTY OIEKTD CTaHLMSJIAPBIHBIH TEXHOJOTHSIIBIK
mpoIiecTepi, KYPBUIFBUIApEl MeH cxemamnapbl. ToxipuOernik cabakrapma MarucTpaHTTap Oanky Ke3eHiHIH YHEepPTreTHKAIBIK
OaJIaHCBIH €CeNTell, AOFalbIK el TpaHC(HOPMATOPBIHBIH KyaThlH TaHAaiapl. KopbITBIHIB Oara jxa3bamia eMTHXaH JKOHE
€CEMNTIK XXYMBICTBI KOPFay HOTHKeJepi OOMBIHINIA aHBIKTaJIa bl

Lenvio Oucyuniaunvl s615eMCsE  NPUOOPEMeHUe MASUCMPAHMAMY — HABLIKOE U  YMEHUl  OYEHUBAMb,  6blOUPAmby,
ONMUMUUPOBAMb U PA3PAOAMbBIEAMb MENIOMEXHOI02UYECKUe CXeMbl YCHAHOBO0K, CUCIEM U UX dAeMeHmos. Jucyuniuna
coOepaicum: OnUcanue MeniomMexXHoOL02ULEeCK020 000PYO08AHUsL NPOMBIUIEHHbIX NPEONPUSMULL, MENI08ble U MAMEPUATbHbLE
OANAHCHL BLICOKOMEMNEPAMYPHBIX YCMAHOBOK NPOMBIULIEHHBIX NPEONPUAMUL, MEXHOL02ULECKUE NPOYECChbl COBPEMEHHBIX
MENL02EHEPUPYIOUWUX YCIMAHOBOK C KUNSUUM CLOEM, PEMOPMHBbIMU 20PEIKAMU, MeENI08ble OANAHCHL 8bICOKOMEMNEPAMYPHbIX
azpe2amos Memaiiypeudecko20 Npou3eo0cmea: O0y208blX U 6pAWAIOWUXC Neyell, KOHeepmepd, JIeKmpoau3epa;
MEXHON02UYeCKUe NPOYECChl, ANNAPAMbL U CXEMbl MENIOIHEPLEMULECKUX YCMAHOBOK HePMEXuMUuieckol nPOMblULIEeHHOCTU.
Ha npaxmuyeckux 3aHAMUAX MASUCMPAHMbL PACCYUMAION dHEPLeMUYECKUll OANanC Nepuood pacnideienus u nposeoym
8b100p MOWHOCMU NeuHo2o mpanchopmamopa 0yeosou neyu. HMmozosas oyenka 6yoem c@opmuposana no umoeam
NUCLMEHHO20 IK3AMEHA U 3AUUNbL PACYEMHOU pabomul.

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

[ToHHIH MaKcaTbl — MarucTpaHTTapFa Ta3 Topi3leC, CYWBIK JKOHE KAaTThl OTBHIHABI OHACYIIH THIMAL OIICTEpiH MEHTrepy
JaFbUIApbIH MeHrepy. [1oHHIH Ma3MyHBI: JKBUTY JIEKTp CTaHLUIAphl MEH OHEPKACINTIK KOCIMOphIHAAp/Aa OTHIH JaibIHAAY
TEXHOJIOTHSCHIH JAaMBITYIbIH OachIM OarbITTapbl, OPraHHKAJIBIK OTHIHIBI HaibIHIAY JKOHE OHJIEY olicTepl, KATThl OTHIHBI
KYpFakK aiinay ozicTepi, CYHbIK OTBIHABI TEPMUSUIBIK OHACY, KATThl OTBIH/BI Ta3AaHABIPY, )KOJIAPhl. OTBIHAAPBI Ta3AaHABIPY
MIPOLIECTEPiH KAPKBIHAATY XXOHE T'€HEPATOPJIbIK I'a3lap/blH JKbUIYJIBIK KYHJIBUIBIFBIH apTTHIPY, SHEPreTUKAIBIK KEIIeHeT1
OIpIKTIPUITEH SHEPreTUKAIBIK TEXHOJIOTHS JKOHE OpraHMKANBIK OTBHIHABI KelleHIl naknanany. ToxipuOenik cabakrapia
MarucTpaHTTap ra3 reHepaTopbl MEH OTHIH IMHUPOJIN31 KOHIBIPFBICHIHBIH MaTepUali/ibl )KOHE JKBUTYJBIK 0aJaHCBIH ecenTei .
KoprsIThIH B! OaFa jxa30alia eMTHXaH HOTHXKeCl OOMBIHIIA aHBIKTaJIa IbI

Lenvro oucyuniunsl s61semcs npuobpemere MasuCmpanmam Haevlko8 61a0eHus Hauboee IPPEeKMUsHbIMU Memooamu
nepepabomxu  2a3000pA3H020, HCUOKO20 U MEePA020 MONAUS. JUCYUniuna cooepicum: RpPUuopumemHble HANPAGIEHUs
passumus mexnoro2uti noozomosku monausa na TOC u npomnpeonpusmusx, memoovl NOO20MOSKU U NepepabomKu
OP2aHUHECKUX UAO8 MONIUB, MEMOObl CYXOU NePe2OKU MEePObIX MONIUS, MEePMUYECKAs NepepabomKa HCUOKUX monuse,
2asuurayus meepoo2o MoONIU6a, Nymu UHMEHCUDUKAYUU NPOYECCO8 2a3UPUKAYUU MONIUE U HOGLIUCHUS KALOPUTIHOCTIU
2CHEPAMOPHBIX 24308, IHEP2OMEXHONOSULECKOE KOMOUHUPOBAHHOE U KOMNIEKCHOE UCHONb308AHUE OP2AHUHECKUX MONIUE 6
onepeemuke. Ha npakmuueckux 3auAMUAX MA2UCMPAHMBL  PACCHUMAIOM  MAMEPUATbHBIL U MENI06ol  6ananc
2asoeenepamopa u yCmanosku O nupoausa monausa. Mmozoeasn oyenka 6yoem cghopmuposana no umo2am nucbMenHo20
oK3aMena

The purpose of the discipline is for undergraduates to acquire skills in mastering the most effective methods of processing
gaseous, liquid and solid fuels. The discipline contains: priority areas for the development of fuel preparation technologies at
thermal power plants and industrial enterprises, methods of preparation and processing of organic fuels, methods of dry
distillation of solid fuels, thermal processing of liquid fuels, gasification of solid fuels, ways to intensify gasification processes
of fuels and increase the calorific value of generator gases, combined energy technology and integrated use of organic fuels in
the energy sector. During practical classes, undergraduates will calculate the material and thermal balance of a gas generator
and a fuel pyrolysis unit. The final grade will be determined based on the results of the written exam
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>KaC£lH,Z[LI HUHTCIIICKT
JKOHC SHCPIUAd
OHJIIpiCiHIH
SKOJIOTI'UAJIBIK
Kayincizairi/
HckyccTBeHHbIH
HUHTCIJICKT U
OKOJIOTHYCCKas
0e30mMacHOCTh
OHEPIre€TUICCKOTO
npousBocraa/ Artificial
intelligence and
environmental safety of
energy production

[Ton MarucTpaHTTapFa SHEPTHsS OHIIPICIHIH SKOJOTHSUIIBIK KAYiNCIi3AiriH apTTHIPY YIIIH JKacaHIbl WHTEIUIEKTTI KOJIaHY
omicTepiH MeHrepyre OarpITTalFaH. Marmcrparypa CTyACHTTEpl Ta3apTy *KaOIbIKTaphlH MaijanaHy Ke3iHAe maima OonraH
JIEpeKTep MAacCUBTEPIH OHJAEY >KOHE Tajjay YIIiH JKacaHIbl MHTEIUICKTTIH (YHKIMOHAIIBIFBIH 3€pTTEil;, COHAal-aKk eH
KOFapbl CYpaHBIC Typajbl akmapar, aya-paibl KarJaliaapbl >KOHE SHEpTusl eHIIpyre KaTbICATBhIH JJICKTP CTaHIMsUIapHI,
TEXHOJIOTHSUIBIK aKMapaTThl JXMHAY, Oepy ’koHe ecemnrtey Kyheci. CTymeHTTEp KeMipTeri TOTBIFBI IIbIFapbIHABIIAPBIH
aBTOMATThl TYple Oakpuiay jkoHe Oakpulay YIIIH KacaHIbl MHTEJUIEKT KOJIJaHOajdapblH Kajal naijanaHyra OOJIaThIHBIH
TaJIay YIIiH TOKIpUOenik 3epTxaHaiap/bl naiaananansl. KopeITeiHAbl 6ara nopTd oo Kopray Ke3iH/ie aHbIKTala Ibl

Hucyunnuna nayenena Ha 0ce0eHUe MASUCPAHMAMU MeMOO08 UCHONb308AHUA UCKYCCMBEHHO20 UHMeNNeKma OJis
NOGbIUEHUSA  IKOTOUHECKOU 0e30NaACHOCU  IHEPemu4ecko20 npousgoocmea. Mazucmpanmel  uzyyam QyHKYUOHAN
UCKYCCMBEHHO20 UHMeLNeKma 0 00pabomKy U aHAIU3A MACCUBO8 OAHHYIX, 2EHEPUPYEeMbIX 8 npoyecce pabombvl OYUCTIHO2O
060pyoosanua; a makxtce UHGOPMAYUIo 0 NUKOBOM CHPOCe, NO2OOHbIX YCAOBUAX U DIEKMPOCAHYUAX, VUACMEYIOWUX 6
npouzsoocmee sHepeuil, cucmemy coopa, nepedadu u pacyema mexuonocuieckoil ungopmayuu. Cmyoenmul Ha RPAKMUYECKUX
SAHAMUAX  AHATUSUPYIOM  CROCOObL NPUMEHEHUSI NPUTLONCEHULl UCKYCCTBEHHO20 UHMENIeKMa Ol A8MOMAMUiecKoeo
OMCNENHCUBAHUSL U KOHMPOTA 6blOPOCO8 oKcuoa yenepooa. Hmoeoeas oyenka Oydem c@opmuposana 6 xode 3auumol
nopmeonuo

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
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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
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Tepmudeckue METOIbI
nepepabdOTKU TBEPABIX
OBITOBEIX U
MPOU3BOICTBCHHBIX
OTXOJ0B

[ToHHIH MaKcaThl — MarucTpaHTTapFa KaTTHl TYPMBICTHIK JKOHE OHIIPICTIK KANIBIKTApIbl OHICYAIH 3aMaHAyH JKOHE O3BIK
TEPMISDIBIK oficTepiH MeHrepy. [IoHHIH Ma3MYHBI: HETi3Ti JIacTayIIbl 3aTTap MEH KOpIIaraH OpPTaAarbl 3USHABI 3aTTap IbIH
MeJIIIEePiHiH HOpMaJaphl, OHIIPICTIK KAJIIBIKTapIbIH HETI3Ti CHIaTTaManaphl, KaIABIKTApIbIH KayilTUTK KJIACHIH aHBIKTAY,
KATThl TYPMBICTBIK KaJIJBIKTAP/BIH HETi3Ti CHUMATTaMallapbl, KaTThl TYPMBICTHIK KaJJBIKTapAaH Maimaibl OHIMICPIl ary
oficTepi. KANJBIKTAp, KAIIBIKTAPIbl TEPMHUSUIBIK OCWTapanTaHIbIPy ONICTEPIHIH KIACCH(DHUKAIMUACH, TEPMHUSIIBIK
OelTapanTaHIBIPy MPOIECTEPiHIH HETi3Ti TEXHOJOTHUSIIBIK CXeMaaphl , TCPMILUIBIK OeHTapanTaHIbIpyFa apHaJFaH JKbLTY
PEaKTOPIAPBIHBIH HETI3TI Typiepi, TSPMUSUIBIK OciTapanTaHIbIpy MPOIECTEPIH KYPri3y Ke3iHAe KOpIIaraH OpTaHbl KOPFay
TEXHOJIOTHUSCHI, SHEPTCTUKAJIBIK KOHE IKOJOTHSIIBIK MPOTPECCUBTI TEXHOJOTHSIAPIBI CHTI3YIIH 3aMaHayH TCHACHIUSIIAPEI
TEPMUSUIBIK OefTapanTanablpyFa apHainraH. ToxipuOenik cabakrapja MarucTpaHTTap KaJAbIKTapAblH KayiNTUIK KJIACHIH
AHBIKTAMIBI, TEPMISUIIBIK OeHTapamTaHABIPy MPOIECTEPiHIH TEXHOJNOTHSUIBIK CXEMAaTapBIHBIH THIMAUITIH aHBIKTaWIb,
TEPMUSIIBIK OeHTapanTaHAbIpyFa apHAIFaH TEPMOPEAaKTOPbl ecenTeimi. KophIThIHAbI Oara jka3z0aina eMTUXaH HOTIKECI
GOMBIHIIIA aHBIKTAIA B

Lenvro Oucyunaunvl A615€MCcA nPUOOpemenue MasUCmMpaHmamy HAagblk08 GlA0CHUs COBPEMEHHbLIMU U NePCHeKMUSHbIMU
mepMuyecKuMy memooamu nepepabomku meepovix OblMOGbIX U NPOUIBOOCMBEHHBIX OMX0008. [ucyuniuna cooepicum:
OCHOBHbIE 3A2PAIHUMENU U HOPMAMUBbL COOEPIHCAHUS BPEOHBIX BeUeCmE 8 OKpYicarouell cpede, OCHOBHbIE XaPAKMePUCmuKu
NPOMBIUIEHHBIX 0MX0008, OnpedeneHue Kiacca ONACHOCMU OMX0008, OCHOBHbIE XAPAKMEPUCMUKU MEepOblX OblIMOoBbIX
0mx0008, MemoObl U3GLEUEeHUs. NOJe3HOU NPOOYKYUU U3 meepobix OblMOGbIX 0mMX0008, KIACCUPUKAYUL Memooos
MEPMULECK020 00€e38PeNCUBAHU  OMX0008, OCHOBHbIE MEXHON0SUYECKUe CXeMbl HPOYecco8 MmepMoobe3sperCUsanisl,
OCHOBHbLE 8UObI MEPMUYECKUX PEAKMOPO8 OJis MEPMUYECKO20 00e36PeNCUBAHUSL, MEXHOL02Us 3auumbl OKpYdicaroujell cpeobl
npu nposedeHuU Npoyecco8 Mepmuiecko20 00e36pencusanus, coepemennvle MeHOeHYUU pearu3ayuu dHepeemudecKu u
IKOIOSUYECKU COBEPULEHHBIX MEXHONIOSUL mepmMudeckozo obeszspedcusanus.. Ha npakxmuueckux 3aHamusix mMasucmpanmol
onpedensm  KIACC  ONACHOCMU — OMX0008,  onpedensim  IPHEKMUSHOCHb — MEXHONOSUYECKUX — CXeM  NpoYeccos
mMepMo06e368Ped’CUBaHUsA, NPOBEOYIN PACYENn MEPMUYEeCK020 peakmopa Ol mepmuieckozo obesspexcusaus. Mmozosast
oyenka byoem cqpopMuposana no umo2am RUCbMEHHO20 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
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OCHOBBI HHKEHEPHOTO
MPOEKTUPOBAHHUS
TEIIOHEPTETUUECKOTO
00opyIoBaHUs

IToHHIH MaKcaThl — MaruCTPAaHTTApFa JKbUTY SHEPTETHKAIBIK yKa0AbIKTap/ bl )K00aay JaFabuiapelH MeHrepy. [1oHre MpIHaNap
Kipeni: An3aiiHHBIH HOPMAaTHMBTIK 0a3achl. JKbUIy-3HEPreTHKAJbIK >XKaOABIKTHI >KOOajay/IblH MIHIETTepi, Ke3eHJepi MeH
Ke3eHJiepi, jkobaslayablH OacTarnKbl JEpeKTepi, JKbUTy KaOJbIKTapbhlH TaHAAY >KOHE HHEPrUsl pecypcTapblHa Ka)KETTITIKTI
aHBIKTay, Xo0ayay >KYMBICTapbIH aBTOMATTaH/bIPY JKoHE oHTainmanaplpy, KTO-xab1 sxobanaynarsl Herisri macenenep, KTO
rapaMeTpIIepiH OHAIpiC TEXHOJIOTUSACHIMEH OaMIaHbICTBIPY, Ka0ABIKTap bl TAHAAY, ECETITEY JKOHE OpHAIACThIpy. Taxkipubemik
cabakrapia MaructpaHrrap Oip 3¢dexTuBTi OynaHy KOHIBIPFBICHIH >KOOanaii/ibl >KOHE KOHIBIPFBIHBIH JKBUTY JKOHE
KYPBUIBIMIBIK €cenTeynepi kyprizesi. KopeITeiaabl Oara jxaz0aiia eMTHXaH HOTH)KeCi OOMBIHINA aHBIKTAIA bl

Llenvio Oucyuniuner AeiAemcs npuobpemeHue MAUCMPAHMAMY HABLIKOS NPOEKMUPOBAHUL MeN0IHeP2emuyecKo2o
obopyoosanus. Jlucyuniuna cooepicum: HOpMamusHas 6a3a NPOeKMUPOBAnU. 3a0ayu, CMaouu U 3Mansl NPOEKMUPOBAHUS
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menJiodHepeemu4ecko20 000py008aHuUsl, UCXOOHble OaHHbIe 051 NPOEKMUPOBAHUSL, 6b100D MENIOMEXHULECKO20 000PY008aHUs
u onpedenenie NOMpeOHOCMU 8 IHEP2OPeCYPCax, Ad8MOMAMU3AYUSL U ONMUMUZAYUA pAOOM NO NPOEKMUPOBAHUIO, V3]1068ble
sonpocwvl npoexmupogarnus BTY, cease napamempos BTY ¢ mexuonocuei npousgoocmsa, 6vibop, pacuem u pasmeujerue
obopyoosanus. Ha npaxmuueckux 3aHAMUAX MASUCTIPAHMNBL CHPOEKMUPYIOM OOHOKOPNYCHYIO GbINAPHYIO YCMAHOBKY,
npoeedym mennoeol U KOHCMPYKMUGHbLL pacuemvl ycmanosku. Mmoeoeas oyenxa Oyoem c@opMuposana no umoeam
NUCbMEHHO20 IK3AMEHA

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

[ToHHIH MaKcaThl MaruCTPaHTTapFa JKBUIYMEH JKaOIbIKTay XKyHelepiH jxo0anay TaFapulapblH MEHrepy OOJBIN TaObLIajbl.
[loHHIH Ma3MyHHI: xo0anayra, KYpBUIBIMBIHA, JXYMBIC KeJIEMiHe, XKbUIy NYHKTiHIH >KaOIBIFBIHBIH JH3alHBIHA, TiKEIeH
KOCBUTATBIH JKBITY JKYHECIHIH )KBLUTYy HYKTECIHIH, TOYeI i KOCBUTBIMBI 0ap KBLTY XKYHECiHiH KbITY HYKTECiHIH KOHE CY aFBIH/IbI
9JIEBaTOPBIHBIH, JKBITY HYKTECIHIH TOYeJi KOCBUIBIMBI )KOHE CEKIpTilITeri COPFBI Oap JKBUTY JKYHeci, Toyemnai KOCBUIBIMEI Oap
KBUTY KYHECIHIH JKBUTY HYKTECI KoHE KOPEKTCHIIPY KEIICIHIEeTi COPFBI, PETTEIMEUTIH Cy aFbIHIBI 3JICBATOPIBI TAHAAY, CY
aFbIHBl PETTEJICTIH JIeBaTOPAbl TAHAAY ayBICIANBI apajacThIpy KOI(QQHUIMEHTI, CY XKBUIBITY JKYHEeCIHIET1 COPFBIHBI TaHAAY,
elLIIpy JXKOHE peTTey KiamaHmapbl MEH KbI3JIbIPY HYKTECiHIH Oackapy acmanrtapblH TaHjay. ToxipuOenik cabakrapiaa
MarucTpaHTTap JKbUIBITY KOHJIBIPFBICHIH jKOOasar, Herisri »XoHe KOCaJKbl KaOAbIKTapIbl TaHmaiasl. KopbIThiHIBI Oara
MPaKTHKAJIBIK )KYMBICTBI KOPFay HOTHKeC1 OOMBIHIIIA KJIBIIITACA/IBL.

Lenvio oucyuniunvl AsI€MCA NPUOOPEMenUe MASUCMPAHMAMY HABLIKO8 NPOEKMUPOBAHUA CUCTHEM MENIOCHAOMCEHUS.
Hucyunnuna codeporcum: ucxoonvie Oaumvle 015 NPOEKMUPOSAHUs, CMPYKmMypa, obvem pabomul, NpoeKmuposanue
000py008aHUA MENN08020 NYHKMA, MEN060l NYHKM CUCTEMbl OMONIEHUs ¢ HeNnoCpeOCmEeHHbIM NPUCOeOUHEHUEeM,
Meno8ol NYHKM CUCHEMbl OMONLEHUs C 3A8UCUMBIM NPUCOCOUHEHUEM U 8000CTPYIHbIM 2NE6AMOPOM, MeENI080U NYHKM
cucmembl OMONIEHUSL ¢ 3A6UCUMBIM NPUCOCOUHEHUEM U HACOCOM HA nepembluKe, MEeNni080l NYHKM CUCTNEMbl OMONJIEHUs C
3A6UCUMBIM NPUCOCOUHEHUEM U HACOCOM HA NOOAOWel MASUCMPAanu, No0OOP Hepe2yaupyemMo2o 8000CMPYUHO20 21e6amopd,
noobop pezyrupyemo2o 8000CHMPYUHO20 311e6amopa C NepeMeHHbIM KoId@uyueHmom cmeutuganus, noobop Hacoca 8
cucmeme OOSIHO2O0 OMONIEHUs, NOOGOP 3ANOPHO-pe2yIUpYIowell apMamypvl U KOHMPOAbHO-UIMEPUMENbHBIX NPUbOpo8
mennosoeo nynkma. Ha npakxmuyeckux 3aHAMUsX MA2UCMPanmol NPOGeOYm NPOEKMUPOSAHUe Menio8o2o NyHKma, evloepym
0CHOBHOE U 6cnomozamenvroe obopydosanue. Umozosas oyenxa 6yoem cpopmuposana no umo2am 3auumsl NPaKmu4ecKol
pabombi.

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

[ToHHIH MaKcaThl — MAaruCTPaHTTAp/a JKbLIYMEH JKa0JIbIKTay XKylelepiH naiianany >koHe JKbUTyMeH jKaOIbIKTay JKyHenepin
xelen Oackapy OOMBIHIIA ic-opeKeTTep calachIHIAFbl JaFbuIapAbl KaiblnracTelpy. IIoHre MbIHamap Kipeai: >KbLIyMEH
XaOJbIKTay JKYHelepi ’oHe OHBIH 3JIEMEHTTEP]; XKbUTyMEH jKa0/IbIKTay XKYIeIepiHiH XKYMBIC ICTeyiHIH AaMy epeKIIeiKTepiH;
KBUTYIBI TachIMalJlay XOHE TapaTy XYHeJepiHiH KYMBICHL, JKeen OacKapydarbl >KbUTy JKellijaepi MeH >KaOIpIKTapbIHBIH
cxXemallapbl; KBUTY JKEINJIePiHiH TeMIepaTypaiblk Ipaduri )oHe THAPABIMKAIBIK XKYMBIC PEXHMI; JKBUTYMEH >KaOIBIKTAY
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JKYHETIepiHiH HET13T1 ®KaOIbIKTapbIHBIH KOHCTPYKITUACHIH, KOHCTPYKTHBTIK €PEKIIETIKTEPiH, TEXHUKAIBIK CHIIATTaMaJIapBIH,
JKYMBIC PEeKUMACPIHIH ePEKIISTIKTEPiH; KBUTY KEITUIEPIHIH KYMBIC PESKUMIHIH MhE30METPHUSUIBIK KOHE TEMIIEPATYPaIbIK
rpaduKTepi, KBUTY JKEIIEPiHIH KAJBIIITHI KOHE aBAPHSIIBIK JKYMBIC PEKUMIEPI, JKBLUTY KEIIEepiHiH HeTi3r1 ka0 IbIKTaphIHBIH
TEeXHUKAIBIK-?KOHOMUKAJIBIK KepceTKimTepi. Toxipnbemnik cabakrapaa MaruCTpaHTTap Kajlalapaarbl O6JIIHIeH JKBLTY JKOHE
AJIEKTPMEH Ka0JbIKTay KYHeJIepiHiH THIMJI XYMBICHIHBIH HETI3rl KepCeTKIITepiH TaHIalabl koHe ecenreiini, Kasakcran
PecriyOnukachiHIaFB!l JKbUTy JKOHE DJIEKTPMEH »aOJBbIKTay JKYHENepiHIH €CENTEeNreH >KOHE HaKThl KYMBIC pPeXuMIepi
apachIHIarbl 0ap OalaHBICTAP/IBl TAJIAM/IbI, KOTIKTIK XKaHE JKbUTY TapaTy JKyHecl 3JIeMEHTTEPiHIH HaKThl BICBIPANTapbl MEH
[IOK-iH ’xoHEe TpaH3WUTTIK >KOHE TapMaKTallFaH JKbUIY KYOBIpJIApbIHBIH THAPABIMKAJIBIK €CENTeyJIepiH OpBIHIAYABL,
MTbE30METPHSUIBIK rpaduKTi Kypyabl. KopbIThIHAB OaFa jkaz0alia eMTUXaH Ke3iH/Ie aHBIKTaJIa IbL.

Lenvio Oucyuniunvt Aensemcs opmuposanue 'y MAUCMPAHMO8 HABLIKOE 6 001ACMU  IKCHIYamayuu cucmem
MenIoCHAOICEHUA U OESAMENLHOCIY NO ONEPATNUSHOMY YNPAGIEHUIO CUCeMAMY MENA0CHAOICEHUA. [JUCYUNTUHA COOEPICUM.:
cucmemvl MENIOCHAONCEHUA U €20 INeMEHMbl, 0COOEHHOCIU PA3BUMUSA QYHKYUOHUPOBAHUSA CUCEM MeNA0CHADICEHUS,
IKCNIYaAmayus Cucmem mMpaHcnopma u pacnpeoeneHus menia, cxemvl Meniosvlx cemell u 060pyO0SaHUs, HAX00SAUe20Cs 8
ONepamueHOM YRpasieHuy, memMnepamypHblil epaguk u UOPAsIUYECKUL PeXcum padomvl Meniosvix cemelil, KOHCMpPYKYus,
KOHCMPYKMUBHblE 0COOEHHOCMU, MEXHUYeCKue XapaKmepucmuky, 0COOEHHOCMU PetCUMO8 IKCHAYAMAYUU OCHOBHO2O
060py008aHUA CcUCHeM MEeNIOCHAOCeHUsA; Nbe3oMempuieckue U memMnepamyphvle epapuru pexcuma pabomsl meniogulx
cemell, HOpMATbHBIE U ABAPUIIHBIE PENCUMBL PAOONIBI MENI0BbIX Cemell, MeXHUKO-IKOHOMUYECKUe NOKA3AMmeau OCHOBHO20
06opyoosanua mennosvix cemei. Ha npakmuyeckux 3aHAMUAX MASUCMPAHMbBL 6LINOJHAM 6bI00pP U pacuem 0a308bix
noxasameineil 2GexmusHol IKCNIYamayuy pacnpeoeenHbix Cucmem meniodHepeocHad’cerus 20po0o8, Nposeoym aHaIu3
CYuecmayiomux cOOmMHOUEeHUN PACUEMHbIX U PAKMULECKUX PeHCUMOS IKCHIYAmayuy cucmem menioduepeochadcenus PK,
npogeodym oyeHky daxmuieckux nomepv u dP@HeKmusHocmu I1eMenmos CUcmemvl MpaHcnopma u pacnpeodeienus menid,
BHLINOTHAM 2UOPABIUYECKUT PACYErn MPAHZUMHO20 U PA36EMBIEeHHO20 MENJIONPO6000s, NOCMPOAM Nbe30MempuiecKull
epagux. Umozeosas oyenka 6yoem cchopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHU.

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

[ToHHIH MaKcaTBl — MATUCTPAHTTAPBIH JKBLTY JKENIJICPiHIH JKbUTY JKOHE THAPABINKAIBIK PEKUMIIEPiH OacKapy JaFIpUIaphiH,
KBUTY JKEJIIEPiH jkezien 6acKapy cajachlH/a, OHBIH iIITH/IE aHBIKTAMAJIBIK MaTepualiap/s! aiilajlaHy JaFAblIapbiH JaMBbITy.
[TonHiH Ma3MyHBI: maiiianaHy OOBEKTICIHIH cHUIaTTamanapbl, JKbUIYMEH >XaOJbIKTay CEHIMAINITIH apTThIpYy; >KbIIYMEH
XaOJbIKTay KYHenepiHaeri 3aKpIMAaHyIap bl aHBIKTAY JKOHE KO0 dJicTepi; KbUTY JKEJIepiH ChIHAY; JKBLIY JKEIiJIepiHiH
KAJIBINTHI XK9HE aBapHSIIBIK XKYMBIC PEXKUMIIEP]; KBUTY JKEJIUIEPIH ChIHAY )KOHE TEXHOJIOTUSUIBIK JKa0 IbIKTHI OarTay o/1icTeMect;
SHEPreTUKAIIBIK, JKYHele JKoHE JKbUTY KeJJIepiHae Keaeld TEXHHUKAIBIK KbI3MET KOpCeTyll YHBIMAACTBIPY 9MIICTepi; >KbLIY
JKENUIEPiHIH KaOBIKTAPBIH JKOHACYAE KOJIJAHBIIATHIH HETI3r oHe KOCAIKbl Marepuanjap. ToxipuOemik cabaxrapia
MarucTpaHTTap KOHCTPYKTOPJBIK Ky)XKaTTaMaHbl JKOHE HOPMATHBTIK KYXKATTapIbl MaiifanaHa OTBIPBIN, OHEPKICINTIK
KOCIMOPBIHHBIH JKBUTY INBIFBIHBIH €CENTeH[i, KBUIy J>KENiJIepiHiH THJIPaBINKAIBIK eceOiH JKYpri3eli, NMbe30METPHSUIBIK
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rpadurin camambl, KbUTY KYOBIPIApBIHBIH JKBUTYJIBIK €CeNTeyIepiH KYpTri3eldi, COHbIH HETi3iHAe oJlap TaHMaWIbl. JKbUIBITY
*kaOpIKTapbl. KOpBITHIHIEI OaFa yka3z0alia eMTHXaH Ke3iHIe aHBIKTAJIa bl

Lenvio Oucyuniunvl agiemcs Gopmuposanue y MASUCMPAHMO8 HABLIKOE YNPABNEHUS MENN08bIM U UOPAGIUYECKUM
pedxcuMamu menioevlx cemeli, HAGLIKOE 8 OOIACMU ONEPAMUBHO20 YNPABTICHUA MENI0GbIMU CEMAMU, BKIIOUASL NPUMEHEHUe
CNPABOUHBIX MAMEPUAN08. JUCYUNTUHA COOEPIHCUM. XAPAKMEPUCTIUKA 00beKmMA IKCHAYAMAyuY; NosbluleHue HA0eHCHOCMU
MenIoCHAbN CEHUA, MemOObl OOHAPYIHCEHUA U TUKGUOAYUU NOBPEICOCHULl 8 CUCTHEMAX MeNA0CHADICeHUs; UCHbIMAaHUe
Mennosvix cemetl;, HOPMANbHbIE U ABAPUILIHbIE PedlCUMbl pabOmbl MeNI08blX cemell; MemoOuKa npoeedenus UCnbLIMAaHull
Mennosvix cemeli U HANAOKU MEXHONIO2UYECKO20 000PY008aAHUA, MEMOObl OP2aAHU3AYUU ONEPAMUBHO20 ODCIYIHCUBANHUSA 6
aHepaocucmeMme 1 Mmenosvix Cemsax, OCHOGHblE U BCHOMO2AMENbHble MAMEePUAbl, NPUMeHAeMble NPU peMoHme 000py008aHs
mennosvix cemei. Ha npakmuyeckux 3aHAMUAX MAUCHMPAHMbL, UCHONL3YA  KOHCHMPYKMOPCKYIO OOKYMEHMAayuio U
HOpMamueHvlie OOKYMEHMbl, GbINOJHAM pacuem MenionompeoneHus NPOMbIUIEHHO20 NPeOnpUAmUs, 2UOPAGIUYECKUll
pacuem meniogvix cemeil, NOCMPOAM Nbe30MEeMPUYecKull 2paguK, 6bINOIHAM MENI0sol pacuem MmMenionpogoodos, Ha
OCHOBAHUU KOMOPBIX NPOU38EOYM 8blO0D MeniouUKayuorHo20 obopydosanus. Umoeosas oyenka 6yoem c@opmuposana 6
X00e RUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop master's students' skills in managing the thermal and hydraulic modes of heating
networks, skills in the field of operational management of heating networks, including the use of reference materials. The
discipline contains: characteristics of the object of operation; increasing the reliability of heat supply; methods for detecting
and eliminating damage in heat supply systems; testing of heating networks; normal and emergency operating modes of heating
networks; methodology for testing heating networks and setting up process equipment; methods for organizing operational
maintenance in the energy system and heating networks; basic and auxiliary materials used in the repair of heating network
equipment. During practical classes, master's students, using design documentation and regulatory documents, will calculate
the heat consumption of an industrial enterprise, hydraulic calculation of heating networks, construct a piezometric graph,
perform thermal calculations of heat pipelines, on the basis of which they will select heating equipment. The final grade will
be determined during the written examination.
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IIpuponooxpanusle
TEXHOJIOTHH MU paboTe
TEIUIOIHEPTETUIECKUX
YCTaHOBOK

[ToHHIH MaKcaTbl — MarucTpaHTTapFa KbUTy-3HEPreTHKA CAJIACHIHBIH YKOJIOTHSUIBIK KAyINCI3IiriH KaMTaMachl3 €Ty OOWbIHIIA
Kyleni Tocim nmaraputlapelH MeHrepy. IloHre MbIHanmap Kipeai: KOpIIaraH OpPTaHbl KOPFayIblH OSHEPTETHKANBIK JKOHE
9KOJIOTHSUIBIK TEXHOJIOTHAIAPHI, 3USHIBI 3aTTap/bl JKOIOJIBIH TEXHOJOTHSIIBIK icTepi, KOMIpMEH XYMbIC iCTEHTIH XbUTY
UIEKTP CTAaHIMSUIAPBIH/IA A30T OKCH/I HIBIFaphIHABIIAPBIH a3aiTyIbIH €H jkKaHa JKOHE MepCIeKTHBAIBI TEXHOJIOTHSIAPHI, Ta3
IIBIFapBIHABIIAPBIH Ta3apTyIbIH (PU3MKa-XUMUSUIBIK JKOHE OMOXMMUSUIBIK OMICTEpi, TayapibIK ©HIMIEpAl aly. yCTalFaH
Kypamaac OeiKTepAeH xacaiaraH OyibIMIap, TYTiH Ta3JapblH KYKipT OKCHUITEPIHEH Ta3apTy oAIiCTepi MEH TEXHOIOTHSIIAPEI,
OHEPKACINTIK KOCIIOPBIHIAPABIH aFbIHIIBI CYJIApbIH TEPMUSIBIK OelrapantaH/blpy, TEXHOJIOTHSUIBIK MPOLECTEPiH CYHBIK
KaJIbIKTapblH MEXaHUKAJIBIK Ta3apTy, KCINOPBIHAP IAaH aFbIH/IbI CYJIApbl Ta3apTyAbIH OMOIOTHSIIBIK 9icTepi. Taxipubenik
cabakTap/ia MaruCTpaHTTap Ka3aH/IbIKTHI MailaaHy Ke3iHerl KyKipT IeH a30T OKCUITEPIiHIH IIbIFapbIH/BUIAPBIH eCenTeii;
JIaCTaHFaH OHAIPICTIK aFbIHAP/IbI Ta3aJIayFa apHAIFaH KYPbUIFbLIAP, KSCIMOPHIHAAP/IaH HIBIFATHIH 3USH/IbI HIBIFAPBIHIBLIAPIbI
KaTaJMTUKAIBIK Ta3apTy YIIIH JKbUTY/(bl KAJIIbIHA KENTIPYMEH KaTAIUTUKAIIBIK PEAKTOPABIH €CeNTeyJIepiH )KYPri3ei, TOpIIbl
(GHIIBTP-TYMaH/IBI KO0 )KOHE a3pPOTeHKTI ecenteiimi. KoprIThiHAR! Oara jxa30aia eMTHXaH HOTHKeCi OOMBIHINA aHBIKTaJIaIbl.

Lenvio Oucyunaunvl Aensiemcs npuobpemenue Ma2UCMpaHmamy HABbIKOE CUCMEMHO20 Nno0X00a Ol obecneyeHus
9IKOI02UYECKOU HEe30NACHOCMU MENI0IHEPLEMUecKoll Ompaciu. JUCYuniuna co0epiucum: IHepeemuKkad u npupoo00oXpantsie
MEXHON02UU 3auuUmsl OKpydcarweti cpeobl, MexXHOI0SUYecKue Memoovl NOOAG/eHUsi 8PEOHbIX Gewecms, Hoseliuue U
nepcnekmueHvle MexHON02UU OAsl CHUIICEHUs 6blOpoCco8 okcudos azoma Ha yeoavhvix T10C, usuxo-xumuueckue u
Ouoxumuieckue mMemoosvl OYUCIKU 2A308bIX BbIOPOCOB, NOAYUEHUE U3 YIABIUBAEMbIX KOMNOHEHIMO8 MOBAPHBIX NPOOYKIIOE,
Memoobl U MEXHONOSUU OYUCHKU ObLMOBLIX 24308 OM OKCUOOG Cepbl, MepMuiecKoe 00e36PedCUSAHUe CMOUYHBIX 80O
NPOMBIUACHHBIX RPEONPUAMUL, MEXAHUYECKAs OYUCMKA JHCUOKUX OMX0008 MEXHOIOSUHECKUX Npoyeccos, OuoiocuiecKue
MemoObl OYUCIMKU CIOYHBIX 800 npeonpuamutl. Ha npakxmuueckux 3aHAMusaxX Mazucmpanmeol paccuumarom 6bi0pocbl OKCUO08
cepbl U azoma npu pabome KOMi08, annapamol Oiisi OYUCHKU 3A2PAZHEHHBIX NPOU3800CMBEHHbIX NOMOKOS, HPOGEOYM pacyem
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Kamanumuyecko2o peakmopa c pezeHepayueli meniomul 018 KAMAIUMuyeckol o4ucmxy 8peoHsix 8b10p0oco8 npeonpusamuil,
paccuumarom cemoyHuvlil purbmp-mymanoyiosumens u aspomeHk. Mmozoeas oyenxa 6ydem c@opmuposana 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.
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[Ipouecce! n armaparsl
3aIIUTHI OKpY Karouien
cpeabl npu padoTe
TETJIOAHEPTeTHUECKUX
YCTaHOBOK

[ToHHIH MaKcaThl: MArHCTPAHTTAPFa KBLTY SJIEKTP CTAHLMSIAPBIH NaiilallaHy Ke3iHIeri KOpIIaFraH OpTaHbl KOpFay IpoLecTepi
MEH amnmapartapbl OoOibIHIIA JaFgpuiapasl MeHrepy. IIoHre MbIHamap Kipemi: JKbUTy OJIEKTp CTaHUMSUIApBl MEH
Ka3aHABIKTap/blH KaJIbIK ra3gapblH Ta3apTy, Ta3fapAbl KATThl OONIICKTepACH Ta3apTy. , OHEPKACINTIK MIBIFapbIHIBLIAPIBI
yIIbI a3 KOCHAaJapblHAH Ta3apTy, JKbUTY 3JEKTP CTaHLMSIAphl MCH Ka3aHABIKTApIaH aFbIHIbI CYNApAbl Ta3apTyFa apHaJFaH
anmaparTap, aFbIHJIbl CYJIapJIbl Ta3apTyIbIH MEXaHUKAJIBIK 9/IICTEpi, aFbIHABI CyJIap/bl XUMUSUIBIK Ta3apTy, aFbIHbI CYJIapbl
Ta3apTyAbIH (U3UKAIBIK KOHE XUMUSUIBIK SAICTEpl, CYWBIK KaJJbIKTapAbl 3ajajChI3aHIBIPYAbIH JECTPYKTHBTI 9/iCTepi,
3aJaIChI3aHBIPY 9JIICTEPI KATThl KAJJBIKTap, KATThl TYPMBICTHIK KaJIJbIKTap/bl KaliTa OHACyre apHajfaH MalliHajlap MeH
ammaparTap, ©HEPKOCINTIK KATThl KAIIBIKTapIbl KaiTta eHaey. ToxipuOemik cabakTapia MAaruCTPaHTTap JKbLIY JJICKTp
CTaHUMSIIAPbl MEH Ka3aH[BIKTapZbIH KAIIBIK ra3fapblH Ta3apTy KYpPBUIFBUIAPBIHBIH JKYMBIC THIMJIUITIH, XKBUIY 3JIEKTD
CTaHLMSIIAPbl MEH Ka3aHIBIKTAPbIH CAPKBIHABI CY KYPBUIFBUIAPBIHBIH KYMBIC TUIMAUIIIH ecenTenai, KaTThl OHEPKACINTIK
KJLIBIKTap/Ibl KQJIETe jKapaTy KOHIBIPFBICHIH )K00aIaiIbl. .

Lenvio oucyuniunvl s6semcs npuobpemenue MaUCmpanmami HA6bIK08 GILAOEHUsL NPOYECCamMy U Annapamamu 3auumol
OKpydicaroujell cpedbl npu pabome MeniodIHEPLeMUYecKUX YCmMano8oK Ucyuniuna cooepaicum: annapamot Oisi OYUCTIKU
omxoosuyux 2az08 TOC u KOMeAbHbIX, OUUCMKA 24308 OM MEEPObIX HACMUY, OHYUCIIKA NPOMBIULIEHHbIX 8blOPOCO8 Om
MOKCUUHBIX 2a308bIX npuMeceli, annapamol 0t ouucmku cmokog TOC u KomenbHblX, MeXaHuyeckue cnocobvl 0opabomku
CMOYHBIX 800, XUMUYECKAS. OUUCTKA CIMOYHBIX 600, (PUUKO-XUMUYECKUE MEMOObl OYUCTKU CIOYHBIX 800, 0eCMpPYKMUGHbLE
Memoovl 00e38PeNCUBANUSL HCUOKUX OMX0008, MEeMOObl 00€38PeIHCUBAHUS MBEPObIX OMX0008, MAUUHbL U annapamovl Ojisl
nepepabomku  meepovix 0mx0006, YMUIUAYUsL MEEPObIX NPOMbIULIEHHbIX 0mXx0008. Ha npaxmuueckux 3ausamusix
Mazucmpanmul paccuumaiom s¢hgexmusnocms pabomvl annapamog 0ist ouucmru omxoodswux 2azo8 TOC u komenvHux,
agpgpexmusnocmv pabomwi annapamos cmoxos TOC u KOMenbHblX, CHPOESKMUPYIOM YCMAHOBKY OJis1 YIMUAU3AYUU MEEPObIX
NPOMBIULIEHHBIX OMX0008.

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

IToHHIH MakcaThl — MAarUCTPaHTTAPIBIH WIAFBIH DHEPTETHKAIBIK OOBEKTIICPIiH THIMIUIITIH ecenTey >KoHe Oaranay
JIaFdpUIapblH - AaMbITy. [IoHHIH Ma3MyHBI: INaFblH KOJEMAI OHEPTUsHbBl KOJNJaHy cajanapbl, TYTHIHYLIBUIAPIIbIH
CHUTIaTTaMaJlaphl; MAFBIH AJIEKTP CTAHIUIAPhL: OJIapbl MaiIadaHyIbIH HeTi3aeMeci, KOHCTPYKIUACH, THIMILTITIH Oaranay;
KEJI JJIEKTP CTAHIISIIAPHL: sk00anay, OakplIay 9icTepi, SHSPTHS CaKTayAbl €CENTey dAicTepi; KYH SHEPTHACKHL: OHBI aiJalaHy
OarbITTaphl, KYPBUIBIMIBIK €CENTey MPHHLUITEP]; MIAFbIH aTOM JJIEKTP CTAHIMSUIAPhl: KOHCTPYKIHSIAPBI, SKOHOMHKAJIBIK
HerizzaeMeci, KOJIaHy cananapbl; OWOras KOHJABIPFBUIAPBI: KOHCTPYKLMSJIAPBI, >KYMBIC iCTEy HPHHLUNTEPI, KOJIAHY
aliMaKTapbl; TeOTEPMAaJIIBIK SHEPTUS: OHBI TaliaaHy epeKIIeTiKTepi, TEXHUKAIBIK-9KOHOMHUKAJIBIK Herizaemeci. Taxipubernik
cabaKkTapla MarucTpaHTTap OJHEPIrHs CaKTay[blH €CeNTeyJepiH OKYprizeli, MIarblH OSHEPreTHKAJbIK OOBEKTUICPIiH
KYPBUIBIMIIBIK €CENTEPIiH KYPri3e/ii, IaFbIH YHEPTETHKANBIK 00BEKTIICPIiH )KYMBIC THIMILUTITIH Oaranainsl. KOophIThIH/IBI OaFa
as0alla eMTHXaH HOTHKeCl OOMBIHIIIA aHBIKTAJIA bl

Lenvio oucyunaunsvl s61semcst Qopmuposanue y MasUCmpanmos Ha8blko8 pacyema u oyeHKu dpgexmuenocmu 06vekmos
Manoui sHepeemuxu. Jucyuniuna cooepocum: obnacmu npumMeHeHUs Maioll IHepeemuKU, XapaKxmepucmuxy nompeoumeinei;
MUHU-ITIEKMPOCMAHYUU. 000CHOBAHUe UX NPUMEHeHUs, YCMPOUCMB0, OYeHKA 3(gekmusnocmu, emposHepeemuyecKue
VCMAHOBKU: YCMPOUCMB0, CHOCOObL pe2ylIupo8anus, MemoouKd pacyema akKyMyIupoS8anus SHepeuU,; COTHeUHds IHEP2Usl.
HAanpaeieHus ee UCNOIb308AHUS, NPUHYUNBI paciema KoHempyKyuil, Mutu-AIC: KoHcmpyKyuu, 3KoHoMUYeckoe 000cHo8aHue,
obaacmu npumeneHus:;, O1U02a306vie YCMAHOBKU: KOHCMPYKYUU, NPUHYUNLL padombl, 001acmu NPUMEHEHUs,, 2e0MePMATbHAS
9HepeemuKd: O0CODEeHHOCMU ee UCHONb308AHUs, MeXHUKO-IKOHOMUYeckoe obocHosaHue. Ha npaxmuyeckux 3aHamusx
Ma2ucmpanmsl npogedym pacuem axKKyMyAUpoSanusi SHepull, Npoeeodym pdaciem KOHCMPYKYuti 00beKmos Manou
9HepeemuKu, oyeHsam dh@ekmusHocms pabomel 06veKMO8 Manol Inepeemuku. Umozosas oyenxa 6ydem cgpopmuposana no
UMo2am NUCbMEHHO20 IK3AMENA.

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

OH/PO/LO
10,13
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TlepcrieKTHBHBIC METOIBI
[MOJATOTOBKH U
HCIIOJIb30BaHUs TOILINBA
Ha TOC

[loHHIH MaKcaTbl — MarduCTPAHTTApABIH JKBUTY JJIEKTP CTAHIMSUIAPBIHAA OTBHIHABI NAHBIHAAY MEH MaiJalaHyIbIH O3BIK
oMicTepiH KONJIaHy MaFapUIaphlH KansmTacTepy. [lonHIH Ma3myHsl: JKOC-1e oThiH Haiibranay, JKOC-Te OTBIHIB HaHBIHAAY
JKOHE MaIaIaHy IbIH 03BIK 9/IiCTEPi, MYHAl MEH ra3 KOHICHCATHIH OH/ICY TEXHOJIOTHSChI, OPTaHUKAIBIK OTBIHIBI TCPMISUIBIK
OHJICY OiCTEpi, ayaHbIH JaCTaHYbI, 3USHIbI 3aTTAPJAbIH XUMHSJIBIK TYpJCeHYi. arMocdepaa, ayaHbIH JaCTAHYbIH ©JIIICY
amicTepi, aya OacceiHiHIH TacTaHybIH a3aiTy aictepi. Toxipudenik cabakrapna maructpantrap JKOO-1a OThIH/IBI JalbIHAAY
MEH TalJanaHylIblH O3bIK SICTepiH KOJIaHYABIH THIMAUIITIH ecenTer, Ka30ajabl OTBHIHIBI KaFyAbIH O3BIK 9iCTEpiHIH
KOMIpTeTi 13iH a3aiTaThIH ka0 IBIKTHI TaHAaW 6. KOpHITEIHABI Oara jka30amia eMTHXaH HOTHKECI OOMBIHIIIA aHBIKTAIA b

Lemvio oucyuniumvl Aenaemcs Gopmuposanue y MASUCTIPAHNOS HABLIKO8 NPUMEHEHUs NePCneKMUsHbIX Memooos
NOO20MOBKU U UCHOTLI08AHUS. MONAUBA HA MEN06bIX dNEKMPUYECKUX CMAHYUAX. JJUCYUnIuHa cooepicum: noo2omosKa
monauea Ha TOC, nepcnekmugHble Memoobl NOO2OMOBKU U UCNOAb306aHus monauea Ha TOC, mexnonozus nepepabomku
Hepmu u 24306020 KOHOEHCAMA, MeMOObl MEPMUYECKOU nepepabomKu OPSAHUYECKUX GUO08 MONIUBA, 3A2PAIHEHUE 6030YXd,
XuMuyeckue npeodpaz’oéanusi 6PeOHbIX 6eujecms 6 ammocgepe, MEXHUKA USMEPEHUll 3dePA3HeHUs 6030yXd, CHOCOObL
CHUDICEHUS 8bIOPOCOG 3aePAZHEHUll 8030YUWHO20 baccelina. Ha npakmuueckux 3aHAMUAX MA2UCMPAnmul npogeoym pacuem
apexmusnocmu npumeHeHusi NepCneKmusHble Memoobl N0020MO6KU U UCnoab306anus monauea Ha TIOC, noobepym
060pyoosaHue ONid CHUNMCEHUA Y2NepoOH020 cledd NpU NePCHeKMUBHLIX MemOOdx CHCUSAHUA OP2aHUYecK020 MONIUE.
Hmoezosas oyenxa Oydem cghopmuposana no umoz2am nucCbMeHHo20 IK3AMEHA.

OH/PO/LO 8,9




The purpose of the discipline is to develop master's students' skills in applying advanced methods for the preparation and use
of fuel at thermal power plants. The discipline includes: preparation of fuel at thermal power plants, advanced methods for the
preparation and use of fuel at thermal power plants, technology for refining oil and gas condensate, methods for thermal
processing of organic fuels, air pollution, chemical transformations of harmful substances in the atmosphere, techniques for
measuring air pollution, methods for reducing pollution emissions air pool. In practical classes, master's students will calculate
the effectiveness of using advanced methods for preparing and using fuel at thermal power plants, and select equipment to
reduce the carbon footprint of advanced methods of burning fossil fuels. The final grade will be determined based on the results
of the written exam.

HUccaenoBarenbckas NMpaKTHKa

25

HCCHeHOBaTeHBCKaﬂ
IpaKTHUKa

FoutbiMu 3eprTeynep MeH ToKipUOENiK-KOHCTPYKTOPIIBIK >KYMBICTap/bIH JKOCHapiiapbl MEH OardapiiamManapblH jkacay.
AFBIMIarpl 3epTTEYJICpAiH KypaliapblH Kacay, OJapiblH HoTkenepid tannay. llomynap, GasHnamanap »oHE FhUIBIMH
KapUsUIaHBIMIAP YIIIH MANIMETTepAl AaiblHIay. 3epTTey TakKbIpblObl OOMBIHINA aKMapaTThl )KUHAY, OHACY JKOHE Tajjiay,
3epTTey MoceNeNepiH MICHIyAiH SAicTepi MEH KypajJapbslH TaHzaay. FeuibIME 3epTTeyiepni YHbIMIAacThIpy JKOHE JKYPTi3y.
Ecenti KypacThIpy *oHE KOpray

Paspabomka pabouux nranoé u npoepamm nposedeHus HAYUHbIX ucciedosawuti u paspabomox. Paspabomxa
UHCIPYMEHMApUs NPOSOOUMBIX UCCIeO08AHUN, AHAIU3 Ux pe3yabmamos. 110020mogka OauHbIX 015l cocmasieHus 0030pos,
omuemos u Hayuuwix nyoauxayui. Coop, obpabomka u ananu3 uHgopmayuu no meme UCCIe008aHUs, 8blOOP Memooos U
cpedcme peutenusn 3a0ay uccaedoganus. Opeanusayus u npoeedeHue HayuyHwvix ucciedoganuil. Cocmasnenue u 3awuma
omuema

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

OH/PO/LO
1,79,11

Hay‘lHO-PlCCJ’Ie}.’[OBaTeJ’ILCKaH paﬁoTa

26

Hayuno-
HCCIIeI0BaTeNbCKas
pabora

FrutbiMu-3epTTey )KYMBICTapBIH JKOCIIApIIay, OHbIH 1IIIH/E KbUTyDHEPreTHKa )KOHE JKbIIIY TEXHOJIOTHSICHL, JKbUTY HpolecTepi
MEH JXyHelepiH xobanay, naijanany koHe Kaita Kypy, COHBIMEH Karap KOJOTHsUIBIK KayilCi3/iK canachlHIaFbl FhIIBIMU-
3epTTey )KYMBICTAPBIHBIH TaKbIPHINTAPIMEH TAHBICY. 3€pTTEY TaKbIPHIOBIH TaHAAY, TAHAAJFAaH TAKbIPBII OOMBIHIIIA 3cCe Kasy.
3epTTey JKYMBICBHIH KYPri3y. 3epTTey KYMBICH O0WBIHIIA ecell Oepy. ASIKTaJIFaH )KYMBICThI KOFAMBIK KOpFay

IInanuposanue HayuHO-UCCIE008AMENLCKOU PAOOMbL, BKIIOUAIOUIe O3HAKOMLEHUE C MEMAMUKOL UCCTe008AMENbCKUX pabom
6 obracmu  MeniOIHepeemuKu U MENIOMEXHOA02UU,  NPOEKMUPOBAHUs, — IKCNIYAmayuu U  PEeKOHCMPYKYUU
MENnIOMEXHOIOSUYECKUX NPOYECcco8 U CUCmeM, a Mmakdyice 3KoIocuyeckou 6ezonacHocmu. Bwibop memvl uccredosarus,
Hanucanue pegpepama no usbpannoi meme. Ilpogedenue Hayuno-uccredosamenvckol pabomol. Cocmasnerue omuema o
HayuHo-ucciedosamenvckou pabome. Ilybauunasn 3auuma 6bInoIHEHHOU pabomol

Planning of research work, including familiarization with the topics of research work in the field of thermal power engineering
and thermal technology, design, operation and reconstruction of thermal processes and systems, as well as environmental
safety. Choosing a research topic, writing an essay on a chosen topic. Conducting research work. Drawing up a report on
research work. Public defense of completed work

24

OH/PO/LO
1,79,11

HTorosas arrecranus

27

Odopmiienune u 3amura
MarucTepcKoi
JCCepTaLH

MarucTpaia KOpHITBIHIB MEMJICKETTIK aTTecTaTTaybl OiTipy OUTIKTLNIK KYMBICHIH (MAaruCTPIIiK AUCCEPTAIMSIHBI) KOPFayIsl
KapacTeIpajbl. JnccepTannsuibIK 3epTTey: 3epTTey TaKbIPHIOB! OOMBIHIIA 9Ae0H IOy, KBLTY-TEXHOIOTHSIIBIK IPOLIECTEP MEH
KaOIBIKTap Bl 3€PTTEY, JK00amnay, >KaHFBIPTY 9/IICTEPiH CUMAaTTay. DKCIIEPUMEHT HOTHKENEpiHiH cunaTTamacel. [IpeseHranus
JlalbIHAAY KOHE JUCCepTalus Kopray.

Hmoeosas 2ocydapcmeeHnas ammecmayus Masucmpa npeoycmMampusaem 3aujumy 8binycKHoU KarugukayuonHo pabomul
(macucmepckoll Quccepmayuu). JJuccepmayuonnoe ucciedo8anue. IUmepamypHslil 0630p Ha memy Uccied08anus,; ONUcanue

12

OH/PO/LO
1,79,11




Memooos uCCﬂe()oeaHuﬂ, npoexkmuposeanusl, Modepnumuuu menjiomexHo102U4eCKUx npoyeccos u 050py()0661Hu}l. Onucanue
IKCNEPUMEHMATIbHbIX Pe3)lbnamaoe. Tloozomosxa npesenmayuu u sawyuma duccepmauuu.

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




Cafak TypJiepi 00HbIHIIIA Ay TUTOPHUSIJIBIK CAFaTTApAbI 06J1y
Pacnpenesienue ayIMTOPHBIX YaCOB 110 BUAAM 3aHATHI

Distribution of classroom hours by type of classes

[onuin aTaysl/
Ha3sBanmne qucuMminubl/
Name of discipline

Kz/
ECTS

Carar cansl / Konnuecrso yacos / Number of hours

Hapicrep /
Jlekumun /
Lectures

MpakTukanpIx /
[pakTuyeckue /
Practical

3epTxaHaabIK /
JlaGopaTopHbIe
/ Laboratory

CTyIHsIIBIK
/
CrynuiiHbie
/ studio

Keke /
NuauBuayanbHble
/ Individual

COX/
CPC/
IWS

Kadenpa /
Kadenpa /
Department

Moayiab «OCHOBBI HAYYHO-IIEAATOTMYECKOM
eI TeJIbHOCTID)

Frutbim Tapuxsr meH ¢punocodusicet / cropus u
¢bunocodust nayku / History and philosophy of
science

30

15

105

duCH

eren timi (kocibu)/ MHOCTpaHHBIH A3bIK
(mpodeccuonansubiit)/ Foreign language
(professional)

45

105

T

JKoraps! 6imimMHIH niegarorukacs! /Ilegaroruka
seiciiei mkonsl/ High school pedagogy

22,5

15

82,5

JIPuO

Bbackapy nicuxonorusice! /Ilcuxonmorust ynpapneHus/
Psychology of management

22,5

15

82,5

JIPuO

IlerarorukaibIk taxipuoe/Ilenarornyeckas
npaktuka/ Pedagogical practice

Mopyab «HayyHo-TeXHUYecKHe P00JieMbl
TenI03HepPreTHKU»

JKpimy sHEpreTHKachl IOHAEPIH OKBITY 9/icTeMeci
/Mertonuka [IPEIOIaBaHUs TEIVIOIHEPIeTUYECKUX
mucnurmtae/ Methods of teaching heat and power
disciplines

22,5

15

82,5

J3€)

JKburysaHepreTika sxoHe JKbUTyTE€XHUKAAaF bl
FBUJIBIMHU-TCXHUKAJIBIK MICCIICIICPD / HaquO-
TCEXHHUYCCKHEC HpOﬁJ’ICMH TCIUIOOHCPTCTUKU U
rermorexuuku/ Scientific and technical problems of
heat power engineering

30

15

105

J3€)

EXiHIITIK SHEpreTHKABIK pecypcTapipl Maiaaiany
/Vctionb30BaHKe BTOPHYHBIX SHEpropecypcos/ Use
of secondary energy

45

15

120

jiC]

MOIlyJ'IB «3HepreTnKa H yCTOﬁqHBOQ Pa3BUTHE»

MI/IHI/I-)KI:IJ'Iy QJICKTPCTAHIUATIAPBIHBIH KOHC
Ka3aHAbIKTAPJAbIH KbIJTY SHCPIrUsChIH ayI[I/ITi

30

15

105

o




/TennosHeprernyeckuii ayaut Muau-1TIC u
koTensHbIX/ Thermal energy audit of mini-thermal
power plants and boilers

JKorapsl TemIiepaTypaiblK arperartapiabiy
JKYMBICBIHBIH CeHIMALTITI /HagexxHOCTh paboTHI
BBICOKOTEMIIEpaTypHbIX arperatos/ Reliability of
work of high-temperature aggregates

30

15

105

J3€)

JKplTy TEXHUKAJIBIK 3KCIIEPUMEHTIHIH TEOPHUSICHI MEH
onicremeci / Teopust M TEXHUKA TEIIOTEXHUICCKOTO
skcnepumenta/ Theory and technique of
thermotechnical experiment/

30

15

105

J3€)

OThIH IaiibIHIAY TEPMHSUIIBIK dicTepi /
Tepmuueckue METOAbI MOATOTOBKU TOIIHBA/
Thermal methods of fuel preparation

KaTThl TYPMBICTBIK JKOHE OHAIPICTIK KaJIIbIKTapIbI
OHJICYIIH TepMUSUIBIK oaictepi / / Tepmudeckue
METO/IbI ITepepPadOTKH TBEPIBIX OBITOBBIX U
NpOM3BOACTBEHHBIX 0TX00B / Thermal methods of
solid domestic and industrial waste processing

30

15

105

O

JKacanmpl MHTEIIEKT JKOHE SHEPTUS OHIIPICIHIH
IKOJIOTHSIIBIK, Kayincizairi/ IckyCCTBeHHBIH
WHTEJUIEKT W IKOJIOTHYecKasi 0€301macHOCTb
sHepretrruyeckoro npoussoscrea/ Artificial
intelligence and environmental safety of energy
production

30

15

105

O

Iarein sHepreTrka / Manas snepretuka/ Small
energy

30

15

105

J3€)

30

15

105

J3€)

MOZIyJ'I]) «HpOeKTHpOBaHﬂe H onTHUMM3aNus
TCIJIOOHECPreTUICCKUX CUCTEM»

JKeurymen kaMTaMachl3 €Ty aBTOHOMJIBI JKy#ienepi /
ABTOHOMHBIE CHCTEMBI TEIUIOCHAOKEHUS/
Autonomous heating systems

22,5

15

82,5

jiC]

XKbuTy HEPre TUKAIBIK, )Ka0bIKTAP IBIH HHKESHEPITIK
xobanay Herizaepi / OCHOBBI HHKXEHEPHOTO
HPOCKTHPOBAHHUS TEIUIOIHEPTETHUECKOTO
obopynosanust/ Fundamentals of engineering design
of heat power equipment

Keimymen xabapIKTay Kyhenepin xobanay /
[IpoekTupoBanue cucreM TermaocHa0xenus/ Design
of heat supply systems

45

15

120

jiC]

45

15

120

jiC]



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

Moayib «IKCIIyaTAMOHHBI)

JKbuTyMeH KaMTaMachl3 €Ty JKyhesepiH naigarany
/DKcIutyaranus cucTeM TeruiocHa0xkenus/ Operation
of heat supply systems

JKeury xeninepin naiinanany / DKCIUTyaTanus
TeIIoBBIX ceTeit / Operation of heat networks

45

15

120

jiC]

45

15

120

jiC]

KeimysHepreTHKaIbIK KOHABIPFBUTAP/IBI Al JaaHy
Ke3iHJe KOpIIaraH OpTaHbl KOPFay TEXHOJIOTHSIIaphl
/ TIpupo100XpaHHbIe TEXHOJIOTHH IpH paboTe
TEIJIOdHEPreTHYeCKUX ycTaHoBok / Environmental
protection technologies with operating heat power
plants

Kbty sHEpreTUKANBIK KOHABIPFBUIAPBIHBIH KYMBICHI
Ke31HJIe KOpIlIaraH OpTaHbl KOpFayFa apHaJIFaH
mpolecTep MeH Kypbuirbiiap / [Ipornecchr u
anmapaThl 3alIUTHl OKPYKAIOIIEeH cpellsl pu padboTe
TEIJIO3HEPreTHYECKUX ycTaHOBOK / Processes and
devices for environmental protection during the
operation of thermal power plants

22,5

15

82,5

J3€)

22,5

15

82,5

Ji€)

OHEPKACINTIK KOCIMOPBIHAAPABIH XKBLTY DIIEKTP
KOHJABIPTbUIAPBbIHBIH, TEXHOJIOTUAJIBIK npoueCTepi,
KYPBUTFBLIIApEl MeH cxemalnapbl / TexHonoruaeckue
IMPOLECCChI, alllrapaTbl U CXEMbI
TCIUIOOHCPTCTUUCCKUX YCTAHOBOK ITPOMBIIIIJICHHBIX
npennpustuii/ Technological processes, devices and
schemes of thermal power plants of industrial
enterprises

Kbty 25IeKTp CTaHIMSTIAPBIHAA OTHIHIBI TaWBIHAAY
JKOHE MaijaaHy/IbIH TIEPCIIEKTUBAIBI 9/1iCTEPi /
HepCHCKTHBHLIe METOAbI ITIOATOTOBKH U
ucnosb3oBanus Tormmsa Ha TOC / Promising
methods for preparing and using fuel at thermal
power plants

30

15

105

Ji€)

30

15

105

J3€)

Mopnyas «MaTtepnajisl 1 MeTOAbI HCCJICTOBAHMI B
TeNJ0IHEePreTHKE)

HayuHo-uccnenoBarenbckas padora

24

HCCJ’ICI[OB&TGJ'IBCK&H ITPpAaKTHUKA

Hroroas aTTCCTal A

12




