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MHHoBauunnbik 6blm 6epy 6Gargapnamacbl Kenecl KpKaTtTap
Hen3wae 3slpneHreH/MIHHOBaunMoOHHaA o6pasoBaTenibHass nporpamma
paspaboTaHa Ha OCHOBaHUW criefyolW X JOKYMeHTOB /The Innovative
educational program is developed on the basis of the following
documents

1 KP IbiabiM X3He xorapbl 6WM MUHUCTPAHHW 2022 xbinrbl 20 unngegen Ne2
O6ylpbIrbiIMEH GEKTNTEH >XOrapbl XX3He Xorapbl OKYy OpPHblHaH KeWXn 6wMm 6epyaLy
MeMeNieKernK xannbira MWAeTn cTaHAapTTbl (kauya pegakuymsaga 04.03.2025 Ne90)
/TocyapCTBEHHbIN 006Ll,e06A3aTeNlbHbIA  CTaHAAPT BbICWEro WM MOCNEBY30BCKOTO
o6pasoBaHus, yTBepPXAeHHbIA npukasom MHuMBO PK ot 20 utons 2022 roga Ne2 (B
pegakuum oT 04.03.2025 Ne 90)/ The state mandatory standard of higher and
Postgraduate education, approved by the Order of the Minister of Science and Higher
Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (as amended on

03/04.25 No. 90)

2. KasaxctaH Pecny6nukacbl xorapbl 6wM 6epygly, YATTbIK OGLIKTLK
weuybepl/HaunoHanbHaa pamkKa KBanudukauuin  Bbicwero obpasoBaHus
Pecnybnukn KasaxctaH/National Qualifications Framework for Higher
Education ofthe Republic of Kazakhstan

3. K3abu ctaHgapt/MpodeccmoHanbHblli cTaHgapT/Professional standard:

- «9Kcnnyataumsa M PeMOHT KOT/NOTYpOMHHOro o6opyfoBaHWs», fgata YTB.
07.08.2023;

- «[MnaHMpoBaHMe PEXXUMOB TEMIOBLIX CeTeli», fata yTB. 20.12.2022;

- «QKcnnyartauma cuctem TensocHabxxeHus», fgata yT1e. 26.12.2019.

- «QHeproayauT», fata y18.27.06.2019

4. «KaszakcraHHbll, Xala MmamaHablwTap MeH KysbipeTTep atnacbl (2020 Xbin) /
«ATnac HoBbIX npodeccuin 1 komneteHuMin KasaxcrtaHa (2020 ropg) / «Atlas of
new professions and competencies of Kazakhstan (2020):

- https://www.enbek.kz/atlas/profession/180;

- https://www.enbek.kz/atlas/profession/174;

- https://www.enbek.kz/atlas/profession/166

5. MaBnogap 06/bICBIHbIL Xala MamaHAbLiTap MeH Ky3blpeTTep aTnacbiHAarsbl
mamaHAabikTap / lpodeccun B ATnace HOBbIX MpPodeccuidi M KOMMeTeHUWiA
Maenopapckoii o6nacTtu/ Professions in the Atlas of New Professions and
Competencies of the Pavlodar Region

BepwmereH /He npegycmatpusaetcsa/ Not provided


https://www.enbek.kz/atlas/profession/180
https://www.enbek.kz/atlas/profession/174
https://www.enbek.kz/atlas/profession/166

«XXblNyaHepreTuKa» KageapacbiHbil, OTbIpbICbIHAA KapaeTapbljbl
PaccmoTpeHa Ha 3acefaHun Kadenpbl «Tenn03HepreTuka»

Considered at the meeting of the department «Heat power
engineering»

Kenlclnai/CornacoBaHo/Agreed

Xattamal/llpoTokon/Protocol N Q «*(Oy 20jj
Kadeapa mewsgyvnna/3aseaytowmnin kahegpoi/Heac! of department

A. E. KapmaHoB / A. Karmanov

(konbi/mognuce/signalure)

"MABNOOAP3SHEPIO" AK Bac fgupekto | TeHepa/bHbIl
aupektop AO «MABJTOOAP3HEPIO» "%yl émens mral Director of
PAVEODARENERGO JSC O. Shchemef? m I

\ akuywuc, (KOjibi/n~~b/signature)
akunoHep™

OBLLECTBO
1.0./M.IT./P.P.

«[MaBnogap Xbiny xenwepb> XL C 6ac gupektopbl A. Moiiceii /T eHepanbHbli
anpektop TOO «lMaBnogapckue:TeLy, nceii/ General Director
of Pavlodar Heating Networks /2 \y>

|AnaBnogapckune\?
TEMNOBbIE
CETN»

I\"/'| n ToBapuiiecTso € . . .
0\ OrpaHUdeHHO Jbi/i*mich/signature)

OTBETCTBEHHOCTbIO,

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

«9nb-Hyp-CepBuc» XLWC  dunmaneiHbiy,  6acwbicbl B,  BeiicembaeB
/PykoBoautenb punmana TOO «3n-Hyp-Cepsuc» b. beiicembaes/-, Head of the
EI-Nur-Service I'P branch B. Beisembaev

(konbl/mognucs/signature)

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



DaKyNbTeTTL, OKY-34KTeMe/K KelebIMeH Kenkuib/
CornacoBaHoO y4eb6HO-MeTOLNYECKNM COBETOM (hakynbTeTa/

Agreed by the educational and methodological council of the faculty

YHNBEPCUTETTLL, OKY-3AKTeMenX KeueblmeH kenlcwial/
CornacoBaHo y4e6HO-MeTOLNYECKNUM COBETOM YHUBepcuTeTa/

Agreed by the educational and methodological council of the university

«Incom company» XLIC agupekTtopbl C. MounHok/ /AupekTop T;QQ~fIncoir/
company» C. MounHok/ Director of Incom company LLP%'Pbchinok /

(Konbl/nod nc ature)

% % / e Ww m n Jp.p.

Yy

«Industrial Project KZ» >XLUC agupektopbl H.I'. fon6unosal//AupekTop TOO
«Industrial Project KZ» H.I". Lon6unosal/ Director of Industri|**"*""K Z LLP

N.G. Dolbilova

NN*54, . vy

XatTtama/lTpotokon/Protocol No HO  «°£Z» 20/£

dakynbTeTTw, O3K Toparacwl/Mpeacegatens YMC ¢akynbteta/ Chairman of
the Faculty's EMC

(jilt) A. Wumng / A. Shimpf
(konbl/nognuce/signature)
XatTtama/lTpotokon/Protocol Ne 10 « J£» Qb

YHusepcutetTtw, O9K Toparacel/Mpegcegatens YMC yHusepcuteta/ Chairman



AKageMUANbIK KoMmUTeT/AKageMumnuecknii Kommtet/Academic committee

A.Teri/lN.@amnnusa/N. Surname
O.Tanunos /O. Tanunos / O.Talipov

A .KapmaHos / A.KapmaHoB / A.Karmanov

A. MneBako/ A. NMnesako / A. Plevako

E. Kyuep / E. Kyuep / E. Kucher

B. KopoTtkoBa / B. KopoTkoBa / V. Korotkova

A.Ten/.®@amnnna/N.Surname
P. HyproxwuH/ P. Hyproxun/ R. Nurgozhin

A. Xakynos / A. XXakynos / A. Zhakupov

C. XaceHoBa / C. XaceHoBa / S. Khasenova

L.A.AzamatoBa / [1.A.A3zamaTtoBa /D. Azamatova

A.N.Mouceii/ A.N.Mowuncein/ A. Moisey

A. E.Ayb6akupos/ A. E.Aybakupos//A.Anbaknoy

Jlayasbimbl/OomkHOCTL/J10b title
PhD, ¢akynbTeT aekaHbl/ PhD, gekaH thakynbTeTa/ PhD, Faculty Dean

PhD, kathegpa MeHrepyuiici / PhD, 3aBegytownii katgegpoii / PhD, Head of
Department

XKblnysHepreTka MarucTpb ara oKbliTYLWbI/CTapwnini npenogaBaTenb
Kadenpbl T3 / Master of Thermal Power Engineering, Senior Lecturer

«ACW» XILLC aTkapywbl gupekTopbl / cnonHuTenbHbI gupektop TOO
«ACW» [ Executive Director of ASI LLP

TIOnYP-202 ctypew! / ctyaeHT rp. TOMYP-202 / student gr. T3nYP-202

OKCNEePTHbIA KOMUTET
JlayasbiMbl/OonmkKHOCTB/Job title
AKageMusnblly Macenenep 6oibiHIWa backapma Myuieci - npopekTop, 6.T.K./
UneH MpaBneHns no akajemMmyeckuMm BOnNpocam - NpopekTop, npodeccop,
K.6.H. / Member of the Board for Academic Affairs - Vice-Rector c.b.s.,
professor
AKKAEMUANLIK KbI3MET fenapTameHTW L, anpekTopsl /Aupektop AL/
Director of the Department of Academic Activities
OKy KbI3MeTLL 3t0TeMe/K peTTey X3aHe bakblnay oojiirvtifiin 6acTbirbi/
HayanbHUK 0TAena MeTOAUYECKOTO PEryiMpoBaHnNa U KOHTPONA y4e6HO
peatensHocTu/ Head of the Department of Methodological Regulation and
Control of Educational Activities
AFa okbITyWwbICbl "XXblNyaHepreTnka" kadgegpacol /CT. npenogaBaTtenb
Kadeapbl T3/ Senior lecturer Department of Heat Power Engineering
«[Masnogap xbiny xenwepb XLWC 6ac gupekTopbl /IeHepanbHbIiA
anpektop TOO «[lMaBnogapckue tennosblie cetu» / General Director of
Pavlodar Heating Networks LLP

TAnYP-202 ctyaeHT! / cTyaeHT rp. TAnYP-202 / student gr. TAnYP-202

K~ oabi/lloAniicb/Signature

N

K”onbi/Mognuck/Signature

Y.
No

cJC jCc »



Bijim 0epy 6arnapiaamacbeiHbiHIacnopThl/IIacnopT o6pa3oBaTenbHoii nporpammel/Passport of the educational program

Tipkey Homipi/Perucrpannonusiii Homep/Registration number

6B07100103

Binim 6epy camachIHBIH KOJIBI JKOHE aTayhl/
Kon u naumenoBanue o6mactu 00pazoBaHwst/
Code and name of education field

6B07 Mmxenepaik, oHACY KaHE KYPBUTBIC calaiapsl
6B07 NnxenepHble, 00padaThIBaOINE 1 CTPOUTEIBHBIE OTPACITH
6B07 Engineering, manufacturing and construction industries

JlaiibiHmay OarbITHIHBIH KOJBI XKOHE aTaybl/
Ko v HaumeHoBaHWe HAIPABIICHUS TIOATOTOBKH/
Code and name of training direction

6B071 UmxeHnepus )oHe HHKESHEPIIIK iC
6B071 Unxenepus U MHXSHEPHOE JIEII0
6B071 Engineering and Engineering affairs

binim 6epy O6arnapiamanapbITOOBIHBIH KOMBI JKOHEaTaybl/
Kon u HaumMeHOBaHue rpymibl 00pa3oBaTeIbHBIX porpamMm/
Code and name of educational programs group

B162 XXputy sHEpreTHKACHI
B162 Temnosnepreruka
B162 Thermal power engineering

binim Oepy OarmapiamMachiHbIH KOJIBbI )KOHE aTaysbl/
Kon n HaumeHoBaHuEe 00pa30BaTENHLHON TPOTPaAMMBI/
Code and name of the educational program

6B07132 XKeimy sHEpreTHKa XOHE TYPAKTHI JaMy
6B07132 TeruosHepreTrka M yCTOHYHBOE pa3BUTHE
6B07132 Thermal power engineering and sustainable developmentnt

Binim Gepy OarmapiamacsIHBIHMAKCATHI/
Lenb 00pazoBaTenbHONM TPOrpaMMbl/
Purpose of the educational program

TypakTel JOamyfa, CEHIMAUIIKTI apTThIpyFa >KOHE KaOABIKTHI TMalalaHyIbIH
TEXHUKANBIK TOYyECKEIICPIH TOMEHJAETYre OaiaHbICThl MIHAETTEpAl iCKe achlpy YIIiH
KY3BIPETTUTIKTEpi Oap JKbUTy SHEPreTHKAChl CalaChIHIAAFbl MaMaHaapibl gaspiay /
[MogroroBka  crmenuanucToB B OONACTH  TEMJIODHEPreTHKH,  00JIaJaroIinX
KOMIICTCHUMAMU JJId  peaiM3allii 3a/1ad, CBA3AHHBIX C yCTOI\/'I‘II/IBLIM Pa3BUTUCM,
HOBBIIICHHEM HAJIOKHOCTH U CHIDKCHHEM TEXHUYECKUX PHCKOB paboThl 000pyaoBaHus /
Training of specialists in the field of heat power engineering with the competencies to
implement tasks related to increasing reliability and reducing technical risks of
equipment operation

Binim 6epy OarmapiamMachHBIHTYP1/ MHHOBaHSITBIK
Buj o6pazoBaTensHOM mporpaMmebl/ NHHOBanmoHHas
Type of educational program Innovative
¥BIII 6oitpiamia gexreii/ Yposens no HPK/Level according to the NQF 6

CBII 6oiibiamia aexreit/Yposens mo OPK/Level according to the SQF 6

Binim Gepy OarmapnamaceIHbIHEpEKIIETiKTEPi/
OTtnnuuTenbHbIE 0COOEHHOCTH 00Pa30BaTENbHON NPOrpaMMbl/
[Distinctive features of educational program

WnnoBanwmsiielk  Oimim - Oepy  Oarmapnamacel  «[laBmomapanepro» AK — cepikrec
KOCIMOpBIHIAPHI, «Eypa3usiiblK 3HepreTuKanbik kopropamusacey AK, «Kasxpom» THK
Axkcy (dheppoxopsitiia 3aysIThl prmuansl, «Kazakcran amromuaniiiy AK Oipiece oThIpbIT
O3ipIeH/II JKOHE CTYIEHTTEpJi KOCIMOPBIHIApAa iCKe AachIPBUIATHIH HAKThl OW3HEC-
NpoIecTepre TapTra OTHIPHIN, YHUBEPCUTET KOHE CEpIKTeC KocimopbiHaap Oa3zachiHaa
iCKe achIpbLIaThIH O0JIA/bI.

WunoBanwmsiiblk OiniM Oepy OarmapiaMachiHbIH epeknieniri — « Kbty SHepreTuka *oHe
TYPaKThI JamMy» HET1i3ri (6acTer) OarmapiaMacsl OoMbIHIITA JKOHE
MUKpOKBanupuKkanusagan tagaay OoiibiHia («KazaHAbIK KaOABIKTapAbIH OIEPaTOPbD»,
«TypOrHAIBIK Ka0IBIKTBIH OIEPATOPhI») OKY HOTHXKEIEPIH KaJbIITACThIPY, MOHACPIIH
Ma3MyHbI «0KaHa MaMaHIBIKTap aTiachiHay coikec/

I/IHHOBa]_[I/IOHHaSI 06pa30BaTeana;1 nporpaMmm pa3pa60TaHa COBMCCTHO C




npeanpusatuamu-naptTaépamu = AO  «[laBmomapamepro», AO  «EBpa3suiickas
SHEpreTHYECKass Kopropauus», AKCyckuit 3aBox ¢eppociuiaBoB (umuan «THK
«Kazxpom», AO «Amomunuii Kazaxcrana» u OyaeT peaqu30oBBIBATECS Ha 0Oasze
YHUBEPCUTETA W NPEANPUATHI-MAPTHEPOB C TPUBJICUCHUEM CTYJECHTOB K PEabHBIM
TEXHOJIOTHYECKUM TPOIIecCaM, pean3yeMbIM Ha MPEATIPUSITHAX.

OcoOEHHOCTBI0O ~ WHHOBAIIMOHHOW  00pa3oBaTelbHONW  MPOrpaMMBbI  SIBIISETCS
(dbopMHpOBaHHE  PE3yNbTATOB OOyYeHHS 1O OCHOBHON (Major) mporpamme
«TemnosHepreTnka W yCTOWYHBOE Pa3BUTHE» W MO BHIOOPY M3 MHUKPOKBATH(UKAIII
(«MamuHUCT KOTeNFHOTO 000pyIOBaHUs», «MalMHUCT TYpOUHHOTO 000PYIOBAHHS),
coJiepKaHne TUCIUIUTHH B COOTBETCTBHHU C «ATIIACOM HOBBIX Mpodeccuiin/

The innovative educational program was developed jointly with partner enterprises of
Pavlodarenergo JSC, Eurasian Energy Corporation JSC, Aksu Ferroalloy Plant branch of
TNK Kazchrome, Aluminum of Kazakhstan JSC and will be implemented on the basis
of the university and enterprises -partners with the involvement of students in real
technological processes implemented at enterprises.

A special feature of the innovative educational program is the formation of learning
outcomes for the main (major) program « Heat power engineering and sustainable
development » and for choosing from microqualifications («Boiler equipment operator»,
«Turbine equipment operator»), content of disciplines in accordance with the «Atlas of
New Professionsy.

Oxpity Tini/SI3bik 00yuenus/Language of education

Ka3ak, opbIC / Ka3aXCKHii, pycckuii /
kazakh, russian

Kpeaurrep kenemi/O6bem kpeantos/Volume of the credits

263

bepinerin gopexe/IIpucyxnaemas crenens/Awarded degree

bakanasp/bakanasp/Bachelor

Oxky mep3imi/Cpok o0yuenus/Period of study

4 xb1/4 Tona/4 years

I[aﬂpnay OarbIThIHA ApHaJIraH JJULICH3UAHBIH JXOHC OraH KOCBIMIIIAHBIH HeMipi/
Howmep nuiieH3nu Ha HaIpaBICHKUE MOATOTOBKU M MPHJIOKEHUS K HEM/
Number of the license for training direction and its annex

NKZ73LAMO00010040 ot 07.11.2025 .

AKKpeIuTTey areHTTITiHIH aTaybl )KoHe aKKPEAUTTEY iH KOJIJaHbBLTY Mep3iMi/
HaumeHoBaHMe aKKpeIUTAIIMOHHOTO ar€HCTBA U CPOK JICHCTBUS aKKpeIuTalum/
The name of the accreditation agency and the period of accreditation validity




Tynekrin OinikTinik cunarramacel / KBannpukaunonnas xapakrepuctuka Beimycknuka / Qualification characteristics of a graduate

Bepinerin nopexe/
[Tpucyxmaemas crencHb/
Degree awarded

«6B07132 — Kby sHEpreTHKa jKoHE TYpakThl Jamy» bbb OoiibIHIIa JKblUTy HEpreTnKa 6aKanaBpbl
bakanasp temosnepreruxu o OIT «6B07132 — TemnosHepreTrka u yCTOWYMBOE Pa3BUTHEY
Bachelor of Heat Power Engineering in the EP «6B07132 — Heat power engineering and sustainable
development »

Kacibu kp13mer cananapsl/
Cdepsl mpodeccroHaIbHON ACATEIHHOCTH/
Avreas of professional activity

Kby HEpreTHKANBIK OHIipicTieH 0aillaHBICTHI FHUIBIM MEH TE€XHHKA cayachl/O0acTh HAyKH U TEXHUKH,
cBsi3aHHas ¢ TerutosHepreTuueckum mpousBoacTBom/ The field of science and technology related to heat
and power production

Kacibu kp13mer 00bexTinepi/
OOBeKTH TpOodecCHOHATBHOMN e TeNbHOCTH/
Obijects of professional activity

SHEpPreTUKa CajachIHIAFbl KaApJIapIbl Jaspiiaylbl JKOHE KalTa Jaspiayabl JKy3ere achIpaThlH
KBUTY?HEPreTHKa KOCIMOPBIHAAPHI, Ke3 KEJTeH YJTiIeri FhUIBIMU-3epPTTey YHBIMIAPhl, OpPTa KACINTIK O1TiM
Oepy MekeMelepi/sHepreTHYeCKUe IPEAPUATHS, HAyIHO-UCCIIe0BATEeIbCKIE OpraHM3alliy JIF000ro TUIIa,
YUPEXKACHUS  CpelHero Mpo(ecCHOHATBHOTO  O0pa3oBaHMs, OCYHISCTBISIONIAE TOATOTOBKY U
MEePEnoAroTOBKY KaJpoB B 00JacTH TEIUIOHEepreThku/energy enterprises, research organizations of any
type, institutions of secondary vocational education that train and retrain personnel in the field of thermal
power engineering

Kocibu kp13met MonIepi/
[TpeameTsl npodeccnoHaNbHON IeATeTbHOCTH/
Subjects of professional activity

KBUTY?HEPTeTHKAIIBIK OHEPKACIOIHIH TEXHOJIOTHSIIBIK MPOIECTEPl MEH >KaObIKTaphl, THHOBAIHSUIBIK JKOHE
palMoOHaIN3aTOPNBIK KBI3MET, TYIKI OHIMHIH camachlH Oakpllay OKyHeci, KOCIMOpBIHIAFbI —cama
MEHEJ[KMEHTI JKYHeci, KOCIMOPBIHAAFBl €HOCKTI KOpFay KOHE OHEPKACINTIK KayINCi3iKTI KaMTaMackl3 eTy
KYHECI/TEXHOJIOTMYECKHE TPOIeCChl W 00OPYAOBaHUE TEIUIODHEPTETHUECKOW  MPOMBIIUICHHOCTH,
WHHOBAIlMOHHAS W PalMOHAIM3aTOPCKast JesTeNbHOCTh, CHUCTEMBI KOHTPOJII KadecTBa KOHEYHOMH
MPOJYKIIMH, CHCTEeMa MEHEXKMEHTa KadecTBa Ha MPEANpHUSATHH, CHCTeMa oOecleueHus] OXpaHbl Tpyla U
MPOMBIIIICHHON Oe3omacHocTr Ha mpeanpustun/technological processes and equipment of the heat and
power industry, innovation and rationalization activities, quality control systems for final products, quality
management system at the enterprise, occupational safety and industrial safety system at the enterprise

Kacibu kp13met Typrepi/Buabt
npodeccuonansHoi nestensHocTH/ Types of
professional activity

OH/IIPICTIK-TEXHOJIOT HSITBIK; yibIMacTeIpy-0ackapy, ecenrey-xobanay/mponu3BoICTBEHHO-
TEXHOJIOTUYECKasl,  OpraHM3allMOHHO-yIpaBJIeHYeCKas,  pacdyeTHo-mpoekTHas/  production  and
technological,organizational and managerial, settlement and design




Oky HoTtmxkenepi/PesyabTaTsl 00yyenus/Educational outcomes

Kanmpimrackan maiibIMaaynapsl aybi3ina xoHe jkaz0ala Typae YChIHa OTBIPHIT, KONTUIII opTaaa e3apa ic-KMMBUT Jkacayra Kabinerti / CnocodeH B3auMo/1eiicTBOBATH
B MOJUSA3BIYHON Cpele, YCTHO W MUCHbMEHHO MpeACTaBJisiaA BhipadoranHbie cy:kaeHus / Able to interact in a multilingual environment, orally and in writing
presenting developed judgments

OH1/PO1/ LO1

CaHIBIK TEXHOJOTHSIIAPABI KOJNIaHa OTHIPHIN, CTATHCTHKAIBIK JKOHE OJIIEYy SIICTEpiH, XKYHeNiK Tangay SmicTepiH, GU3NKaIBIK KOHE MaTeMaTHKAIBIK MOJEIbICPI],
KOHCTPYKTOPJIBIK KY’KaTTaMaHbl KOJIIaHA OTBIPBII, TIOHAPANBIK 3epTTeyiiep OaphICHIHIA abIHFaH JepeKTepai TyciHmipyre kaoinerti / Croco6eH HHTePIpPeTHPOBaTh
AaHHbIE, MOJyYeHHbIe B X0Jd€ MEKIHUCUMINIMHAPHBIX MCCIeI0BAHHWil, MCIOJIb3YysA IM(POBbIE TEXHOIOIMM, NPUMEHSAA CTATHCTHYECKHE W H3MepHTe/IbHbIe
MeTObl, METOAbI CHCTEMHOI0 aHaIu3a, (PU3MYecKHe M MaTeMaTHUYeCKHe MOJeH, KOHCTPYKTOPCKYI0 mokymeHTamuio / Able to interpret data from
interdisciplinary research using digital technology, applying statistical and measurement methods, systems analysis methods, physical and mathematical models, and
design documentation

OH2/P0O2/ LO2

KOMaHL[a KypaMbIiH/Jia CBhIHFAaCbhIHAAPJIbI JKayall 6epe OTBIPBHIIIL, TaﬁM-MeHe}:[)KMeHTTi KOpCETC OTLBIPHIII, Kocion cajlaaarbl HOpMaTI/IBTiK-K¥KLIKTLIK aKTinep MCH
HOPMATHBTIK KYXKATTapJbl MaiiagaHa OTBHIPbIN, K0Oajapbl o3ipieyre koHe icke acwipyra KalOinerti / CmocoGeH B cocTaBe KOMaHAbLI pa3padaTrbiBaTh M
pP€aan30BbIBATh MPOEKTbI, KOHCTPYKTHBHO pe€arupyss Ha KPHUTHUKY, AEMOHCTPUPYSA TaﬁM-MeHeH)KMeHT, HCIMOJIb3YyflI HOPMATHUBHO-NPAaBOBbLI€ AKTbI H
HOpMAaTHUBHBIE T0KYMEHTHI B npodeccuoHaabHoii odaactu / Able to develop and implement projects as part of a team, responding constructively to criticism,
demonstrating timemanagement, using regulatory legal acts and regulatory documents in the professional field

OH3/PO3/ LO3

CpIHE Oifnay IaFApUIapbIH MMaliajiaHa OTBHIPHI, aKHapaTThl TYCIHIAIPY jkoHe Oaranay apKbUTBI KOCiOHM JKOHE SJEYMETTIK caiafa OHTAWIbl IemiMaep HYCKalaphlH
KaJbInTacTeipansl / [eHepupyeT BapHAHTHI ONTHMAJBHBIX pPelieHHd B mpogeccHOHATbHOI U cOHANbHOM cdepe, HHTepNpPeTHPYS U OLeHNBas HHPOPMALHIO,
UCMoJIb3ysl HAaBBIKH KpuTH4YecKkoro mbimieHust / Generates optimal solutions in the professional and social sphere, interpreting and evaluating in formation, using
critical thinking skills

OH4/PO4/ LO4

TepMomnHAMUKAIBIK OUKINAPIBL, KBULY alIMacy MPOLECTEPiH, ONApIbIH MapaMeTpiepiH, CYHBIKTap MEH Ta3lapIblH KO3FallbIC MPOIECTEPiH TaNmay apKbUIbl KBLTY-
SHEPTreTUKANBIK IPOIeCTepaiH MonenpiepiH KypyfFa Kabimerti / CoocofeH co3gaBaTh MoOAENH TeIUIODHEPreTHYECKHX MPOLECcCOB, AHAINZHPYS
TepMOJUHAMUYECKHE UKJIbI, TENJI000MeHHbIE MPOLECChI, HX MapaMeTPbl, NPOLEecCh] IBU:KeHus kuakocreii u razos / Capable of creating models of heat and
power processes by analyzing thermodynamic cycles, heat exchange processes, their parameters, processes of movement of liquids and gases

OH5/PO5/ LO5

YHemai JKeTUIipy oAicTepiHe Cy#eHe OTBIPBIN, XYMbBIC KEHICTINH YThIMABI YHBIMAACTBIpa KOHE pecypcrapibl THIMII NalijajgaHa OTBIPBIN, YHEMIl HJipic
TYXKBIPBIM/IAMACHIH iCKe achipyFra KabineTti / CnocodeH peaan30BbIBATh KOHIENIHIO GepekINBOro MPOU3BOICTBA, OMUPASICh METO/bI HEePEeKINBBIX YIy4INEHU,
PALMOHAJILHO OpPraHu3ysi padodyee mpocrpaHcTBo u 3¢gdexTuBHo Hcnoan3ysn pecypent / Able to implement the concept of lean production, relying on lean
improvement methods, rationally organizing the workspace and efficiently using resources

OH6/PO6/ LO6

HopMaTHBTIK Ky>KaTTapAbIH TalaNTapblH €CKepe OTHIPHII, MYJIbTH()HU3NKAIBIK MOJIENIb/ICY, OHTAMIAHABIPY KOHE aBTOMATTAHABIPY SAICTEPIH KOJIJaHa OTHIPHII, JKbLITY-
TEXHOJIOTHSUTBIK JKa0/IBIK KEIICHIH xKobanayra ®oHe YHEPTUSHBI YHEMICHTIH a0 IbIKThI, COHBIH iITIHIe aBTOHOM/IBI SHEPTHsI KO3/epiH TaHaayra kabinerti / Cnocoden
MPOCKTUPOBATL KOMIUIEKC TEIJIOTEXHOJOTIHYIECKOIo oﬁopynonamm, HCHOJb3YysI METOAbI My.]'lel/l(l)HSI/l‘leCKOFO Moae/JIMpoBaHusl, ONTUMHU3AIMU H
aBTOMATH3allUM, YYUTHIBAasi TPeOOBAHUA HOPMATHBHBIX JOKYMEHTOB U OCYUIECTBJIsIS BbIOOP 3Hepro3(¢eKTUBHOIO 000py10BAHMS, BKJIIOYAas aBTOHOMHbIE
ucrounuku 3nepruu / Able to design a complex of thermal technology equipment using multiphysics modeling, optimization and automation methods, taking into
account the requirements of regulatory documents and selecting energy-efficient equipment, including autonomous energy sources

OH7/PO7 /LO7

3UsHIBI )KOHE KayinTi (pakTopIaapAbIH ocepiH OOIABIpMaii, SKOIOTHSUIBIK HOpMaapIbl CAKTai OTHIPHII, OHAIPIC KBI3METKEpIIepi MEH XaJbIK YIIiH KayinTepIiH AeHreHiH
TOMEHJIETY YIIiH Hiapanap Kosjganyra kKabinerti / Cnoco0eH mpeanpHHUMATH MeEPbI JJIsi CHHKEHUSI YPOBHSI OMACHOCTEH /UIsi pa0OTHHKOB NMPOM3BOJACTBA U
HaceJIeHUs, PeA0TBpalasi Bo3/eiicTBHE BPeIHBIX H ONACHBIX (paKkTOpPOB M codJronas IKojormueckne Hopmbl / Able to take measures to reduce the level of
hazards for production workers and the public, preventing exposure to harmful and dangerous factors and complying with environmental standards

OH8/PO8/ LO8

KbITy TEXHONOTHSUIIBIK JKAaOABIKTBIH CEHIMII JXKOHE aKayChI3 JKYMBICBIH KaMTaMachl3 €Till, MYMKIH OOJIaATBIH TEXHHKAJBIK KayinTepAi Oaranay jXoHE alAbIH aly
OONBIHINA IIapaliap KEeNIeHiH XKy3ere achlpyra KabineTTi / CrnocodeH oleHUBaTh M MpeaynpeKIaTh BO3MOMKHbIE TEXHUYECKHE PUCKHU, Peau3ysi KOMIJIEKC Mep,
o0ecneynBAOIIMX HAXAEKHYI0 M Oe3aBapuiiHyl0 pa0doTy TemJioTexHoJiormueckoro ooopymaosanusi / Able to assess and prevent possible technical risks,
implementing a set of measures to ensure reliable and trouble-free operation of thermal technology equipment

OH9/PO9/ LO9

Herisri xputy SHEpreTHKANBIK >KaOABIKTHI TMaijallaHyFa, KOJJAAHBICTAFbl KAOIBIKTHI >KaHAPTyFa KOHE >KaHa >KaOABIKTHI (KaHa TEXHOJIOTHsFA), COHBIH IIIiHIEe
KaHAPTHUIATBIH SHEPTHs KO3AEpiH/Ie KYMBIC icTedTinmepai Geitimmeyre kabineTti / CnocoGeH ocyliecTBISTh IKCILIYaTAHI0 OCHOBHOIO TEIUIOIHEPreTHYECKOro
00opy10BaHMsl, MOJAEPHH3MPYs CYIIeCTBYIOIlee M aJanTHPYsi K pafore HoOBoe oQopynoBaHWe (HOBYI0 TEXHOJIOTHI0), B TOM 4Hcje pafoTaomee Ha
B0300HOBJIsIeMbIX 3Hepropecypcax / Able to operate and maintain basic thermal power equipment, upgrading existing equipment and adapting new equipment (new
technology) to work, including those operating on renewable energy resources

OH10/PO10/
LO10




3amMaHayd TEXHUKAJBIK JKETICTIKTEpai TMaijaiaHa OTBHIPHIN, OHBIH JKOFAPHI DHEPTHS THIMAUIITIH KaMTaMachl3 €TETiH KOCAJIKbI JKbUTY-DHEPTeTHKAIBIK Ka0IbIKTHI
naianany >koHe xeHueyre kaodineTti / Crnoco6eH ocylecTBIATh IKCIUTYaTAIIMI0 U 00CTYyKHBAaHHE BCIIOMOTaTeJIbHOI0 TEeIJI0IHEPreTHYeCKOro 000py10BaHusl ¢
HCMOJIB30BAHHEM COBPEMEHHBIX TEXHHYECKHX AOCTH)KEeHHil, o0ecmeunBasi ero BBICOKYIO dHepreruueckyrw 3¢pdexruBnocts / Able to operate and maintain
auxiliary heat and power equipment using modern technical advances, ensuring its high energy efficiency

OH11/PO11/
LO11

3amMaHayH eilley JKOHE JJISKTp >kaGABIKTapblH MaiaiaHa OTBHIPHIT JXOHE HOPMATHBTIK KYKATTaMaHBIH TaJalTapblH €CKEPe OTBIPHIN, JKbUIYy TEXHOJOTMSJIBIK
KOHIBIPFBUTAP/IBIH JHEPTeTUKAIBIK ayIuTiH Kyprizyre Kabizerri / CrocoGeH OCymIecTBISITH YHEProayauT TEMIOTEXHOJOTHYECKHX YCTAHOBOK, HCIOJB3YS
COBpPEMEHHOE U3MEPHUTEILHOE U 3JIEKTPOTEXHUYeCKOe 000Py/I0BaHIe H YIYHUThIBasi TPeOoBaHusI HOpMaTHBHOI nokymentamuu / Able to perform energy audits of
thermal technology installations using modern measuring and electrical equipment and taking into account the requirements of regulatory documentation

OH12/PO12/
LO12

Kbty eHIipyIIl jKOHE KBUTYABI MaliadaHaThIH JKaOJBIKTHIH HEPTUs TUIMAUITIH apTTHIPY, OHBI KAHFBIPTY, OHBIH INIHJC KOJIJIAHBICTAFBI JKOHE JKaHA aOIBIKTHI
Oeilimaey OOWBIHIIA IIapalap/blH TEXHHKaJIbIK-DKOHOMHUKANBIK HerizZeMeciH a3ipieyre kabinerti / Cmocofen pa3pabaTbiBaTh TEXHHKO-JKOHOMHYECKHE
000CHOBaHHE MePONPUSITHI MO MOBBIMIEHUI0 IHEPTeTHYECKOH I(P(PEKTHBHOCTH TENJIOTeHEPUPYIOUIEro U TEeIIONCHOIb3yWilero ogopynosanus / Capable of
developing feasibility studies for measures to increase the energy efficiency of heat-generating and heat-using equipment, modernizing it, including adapting existing
and new equipment

OH13/PO13/
LO13

KeMmipTek i3iH HOJIIK WHHOBAIIUSIIBIK TEXHOJIOTHSIAPAbI, KAJIABIKTApAbl SIMUCCHSICHI3 KOJIETE JKapaTy KOHE KOpIIaraH opTara dMHCCHUSUIAPbI TOKTATYIbIH 3aMaHAyd
TEXHOJIOTUSUIAPBIH CHTI3y apKbUTBI 3HSHIBI 3aTTapIblH IIBIFAPBIHIBUIAPEIH azaliTyra KadOinerti / Cnoco0eH COKpamaTh YMHCCHH BpPeIHBIX BeleCTB, BHeIPs
NHHOBAIIMOHHBIC TEXHOJOI'MHU HYJIEBOI0 YIJIEKHCJIOTHOIO cJjiea, 0€39MHCCHOHHOM yruausanuuu 0TX04A0B, COBPEMEHHbIX TEeXHOJIOTHH nmoaaBJICHUSA BblﬁpOCOB B
okpy:xarouryo cpexy / Capable of reducing emissions of harmful substances by introducing innovative technologies for zero carbon footprint, emission-free waste
disposal, and modern technologies for suppressing emissions into the environment

OH14/P0O14/
LO14




Binim 6epy 0arnapjamacbiHbIH Ma3MyHbl/Coaep:kaHue o0pa3oBarenbHoii mporpammbl/Content of the educational program

Bbakpuiay OKy HoTH:KecCi/
Mopayab aTaysl/ KZ/ Cemectp/ ITon xoasl/ IonHin aTaysl/ Huk xIHe KOMIOHEHT/ HBICAHBI/ PesyasTaT
No Ha3Banue mony.as/ ECTS Cemectp/ | Kon nucuunianaby/ Ha3BaHue IMCHUNIMHBI/ Huxa u komnoHeHT/ | @opma KOHTpOJs/ o0yuenus/
Module name Semester | Discipline code Name of discipline Cycle and Component Form of control Educational
outcome
Huxa OO0 (OK=51 kp, BK/KB=5 kp) = 56 kpenuron
Miunngerti komnonent (51 kpenur) / O6sa3arenbHblii KoMnoHeHT (51 kpeaur) / Required component (51 credits)
KT/ Kazaxcran tapuxsr /Mctopus Kazaxcrana / KBIUMK
1 5 2 IK/ History of Kanakhetan T 0O0J1/0K Emr/9x3/Exam | OH/PO/LO 1,3
PK 1101 GEP/GC
Fil/ JKBIT/MK
2 5 7 Fil/ dunocodus / Punocodus / osophy 00J1/OK Emt1/9k3/Exam OH/PO/LO 1, 3
Phil 4102 GEP/GC
OneymeTTik-casich GimiM mMoxymi / Moayib
Nel momysb COLMAILHO-TIONUTHYECKUX 3HaHuii / Module
«yMaHUTAPIIBIK g%i?lgsf 21401403 of socio-political knowledge: _ XKBII/MK
3 O1TiM JKOHE TYJIFaHBIH 8 7 M/Kul/Cul 4105 SneyMeTTaHy/Couuonomﬂ/SO_CI_Ology,. 00J1/0K Emt/Ok3/Exam OH/PO/LO 1, 3
TYPaKThI 1aMybD» / Ps/Psi/Psy 4106 Cascarrany/Tlonmutonorus/Political science, GEP/GC
Monymnb Nel Monenuerrany/Kynsryponorus/Culturology
«['ymaHHUTapHBIC Icuxonorust / Tlcuxonorus /Psychology
3HAHHA M YCTORIMBOR ST/ Ier Tini /MuOCcTpanHbiit s361k/ Foreign KBIMK
4 paszButue muanocti» /| 10 1,2 IYa/ language P 00/J1/0OK Emt/2Ok3/Exam OH/PO/LO 1
Module Ne 1 FL 1107 GEP/GC
«Humanitarian K(O)T/ y . . JKBIT/MK
5 knowledge and 10 45 Kya/ Kasax (opeic) Tiai /Kasaxcxuii (pyccicu) 00J1/0K Emt/9x3/Exam |  OH/PO/LO 1
sustainable personal KR)L210g | *3v /Kazakh (Russian) language GEP/GC
development» AKHapaTTLIK-KOMMyHI/IKaLII/IﬂHLIK
AcT/ texHoJorusap /MubopManoHHO- XXBIT/MK
6 5 1 Ict/ICT 1109 KOMMYHHUKAIIMOHHBIE TEXHOIOTHH/ 00J1/0K Em1/913/Exam OH/PO/LO 2
Information and Communication GEP/GC
Technologies
DS/ JleHe mbIHBIKTRIPY / du3nueckas KyabTypa / KBIVMK
7 8 1-4 EK/PhC 1110 bhvsical Cul OOJI/OK Chin/3au/Pass OH/PO/LO 1, 3
ysical Culture GEP/GC
KK/TK nuxai =5 kpeaut /Huxa BK/KB = 5 kpeauto/ KV/EC cycle = 5 credits
OKEK/ Owmip Kayincisairi xxone enoekri Kopray / WEIT/TK
8.1 BZhOT/ BeSO“aCHOCT"/““eﬂemm’*‘ocm " 0OJ/KB Emt/Jx3/Exam OH/PO/LO 8
LSLPr 2101 Oxpara TpyJa . GEP/EC
5 3 Life safety and labor protection
KNSZhKM/ KyxkbIK Herizmepi jxoHe chidaiinac KBIT/TK
8.2 OPAK/ HKEMKOPIILIKKa Kapcrl MojieHHet / . OOJUKB Emt1/9k3/Exam OH/PO/LO 3
OcCHOBBI IPaBa U AaHTUKOPPYNLUOHHOM GEP/EC

FLAcC 2101




KyJIbTypbl/
Fundamentals of law and anti-corruption
culture

EBN/ DKOHOMHKA XoHe On3Hec Herizmepi / JKBII/TK
8 3 OEB/ OCHOBBI PKOHOMHKH 1 On3Heca/ OOﬂ/KB EMT/3K3/EXam OH/PO/LO 3 13
' Fundamentals of Economics and Business GEP/EC ’
FEB 2101
Dxkonorus Herizaepi / JKBIT/TK
EN/ OE/ OCHOBBI 3KOJIOTHH/ OOJI/KB
8.4 Emt/Ox3/Exam OH/PO/LO 14
FE 2101 Fundamentals of ecology GEP/EC MpRerbxd
FrutbiMu 3eprreynepain Herizaepi / JKBIT/TK
GZN/ ONI/ FSCR | OcHOBBI HayYHBIX HCCIETOBAHMIA/ OOJI/KB
8.5 y jeene) Emt/Ok3/Exam | OH/PO/LO 1,3,4
2101 Fundamentals of scientific research GEP/EC MR
KapxputsIK cayaTTBUIBIK Heri3aepi/ OCHOBEI XKBII/TK OH/PO/LO
86 KSN/ gllz)clal BFL (uHancoBoi rpamoTHOCTH/ OO/l/KB Em1/Ok3/Exam 1313
Basics of financial literacy GEP/EC
XKacauns! natesuiexT Herizaepi / OCHOBbI JKBIT/TK OH/PO/LO 2.7
8.7 Zhl/ 11/ A1 2101 | ckycctBenHoro unremnekra/ Fundamentals OO/I/KB Emt/Ok3/Exam '
of Artificial Intelligence GEP/EC
Kayinci3zik »oHe HHKIIIO3USUIBIK OpTa/ XKBIT/TK
8.8 KIOQ?E)SI/SIE Be3omnacHOCTh M MHKIIFO3UBHAS cpena/ OOJI/KB Em1/9K3/Exam OH/PO/LO 8
Safety and inclusive environment GEP/EC
B uukiai (KK/TK = 127 kpenut /Huxa Bl (BK/KB) = 127 kpeautos/ BD cycle (KV/EC) = 127 credits
: Ch/ Him/ BILZAK
9 Ne2 mozyss «Iprexi Ch 1201 Xumust / Xumus / Chemistry BJ/BK Em1/9k3/Exam OH/PO/LO 2
TEXHUKAJIBIK BD/KV
JAABIHIBIKY / BIIKK
10 Monyse Ne2 Mat/ Mat/ Maremaruka 1/ Mathematics 1 BJI/BK Em1/OK3/Exam OH/PO/LO 2
«DyH/IaMeHTaIbHASL Math1202 BD/KV
TEXHHYECKas
1 HOJTOTOBKaY / Mat/ Mat/ Marematuka 2/ MatemaTuka 2/ 115512}//%(11? Emt/Sx3/Exam OH/PO/LO 2
Module Ne 2 Mat2 1203 Mathematics 2 BD/KV M/ JKs/kxa
«Fundamental
technical training BIT/KK
12 moduley Ph/ Fiz/ Ph 1204 | ®usuka / ®usuka/ Physics BJ/BK Em1/O13/Exam OH/PO/LO 2
BD/KV
Ne3 moayns T/ TT/ TexXHUKAJBIK TEPMOJUHAMUKA / BIT/ KK
13 «KeumysHeprerukan TexHuueckast TepMOUHAMHKA/ BJI/BK Emt1/3k3/Exam OH/PO/LO 5
TTh 2205 . .
BIH TEOPHSIIBIK Technical thermodynamics BD/KV
Herisziepi» / Moayns ZhM/ Keuymanpizanmacy/ BITOKK /
14 | Ne3 «Teopernueckue ™/ Temnomaccoobmen / BJI/BK Em1/O13/Exam OH/PO/LO 5
OCHOBEI HMTr 2206 Heat and mass transfer BD/KV




TEIUIOPHEPTETUKIY / SGM/ Cy#BIK )KOHE I'a3 MEXaHUKACHI/ BITKK LOS
15 Module Ne3 MZHG/ MexaHuKa )KUIKOCTH U raza/ BJ/BK Emt1/2K3/Exam OH/PO
«Theoretical FIGM 1207 Fluid and gas mechanics BD/KV
foundatlops of heat EE/ DJEeKTPOTEXHHUKA KIHE AIEKTPOHHUKA / BIT/ KK
16 power engineering» EE/ OnekTpoTexHHKa U 3j1ekTponuka/ Electrical BJI/BK OH/PO/LO 12
. - - Emt1/9k3/Exam
EIEnEI 2208 Engineering and Electronics BD/KV
Ne4 monynp «Kaciou Xbuty SHeEpreTHKachIHBIH HETI3Aepl KoHe
meOepIiK Herizaepi» 9KOJIOTHSUIBIK Tipobuiemarap / BIT/ KK
/ Monynb Ned ZhENEP/ OCHOBBI TEIUIOHEPTETUKHN U IKOJIOTUIECKUE BJI/BK
17 ) OTEP/ Emt1/9k3/Exam OH/PO/LO 4,14
«OCHOBBI npo6aemsl/ BD/KV
FHPEEPr 1209 . .
podecCHOHANBEHOTO Fundamentals of heat power engineering and
MacTepCTBay environmental problems
«F{ll\fg;r?ll;ggé of Oky Taxipubeci / BIT/ KK
18 . VYueOHast npakTuka/ BJ/BK Cepin/3au/Pass OH/PO/LO 3,4
professional - .
Educational practice BD/KV
excellence»
JKbU1y BIEKTp CTaHUUSIAPBIHBIH TEOPUSUIBIK
ZhESTN/ Heriznmepi / BIT/ KK
19 TOTES/ Teoperuueckue  OCHOBBI  TCILIOBBIX bI/BK Emt/dxs/Exam | OH/PO/LO 4,5,6
ThETHPP 2211 | XICKTPHHECKHUX CTaHIui / BD/KV
Theoretical foundations of thermal power
plants
Cynpl  nmaWbIHAAYABIH — (HU3HKAa-XHUMHUSIIBIK
SDPhChA/ omicrepi / BIT/ KK
DU3UKO-XUMUUECKUE METOIbI ITOATOTOBKH BJ/BK
20 | NoS MOy «;3H€p}“PIiI phcﬁa%ivé 21y | B ) BID[ K\ Emt1/9k3/Exam OH/PO/LO 11
OHIIpyiH dnicTepi» / ' Physico-chemical ~methods of  water
Mogyss Ne5 preparation
«Meronpl reHepanuu - B ]
JHEPTUN» / Module EOTZh/ 3HepFI/I}IHLI OHJIPY KIHE TapaTy KYHCIICP1 / BH/}I(K
21 | No.5 «Methods of SPRE / CHCTEMbI POH3BONICTBA H PACHIPE/ICHCHHA BJI/BK Em1/9x3/Exam | OH/PO/LO 11,13
energy generation» EPrDS 3213 | JHeprowocmtencit/ BD/KV |
Energy production and distribution systems
0Zhzhzh/ OpTaJbIKTaHABIPBUIFAH KbUIBITY JKOHE EITSKK
22 TTS/ f"‘m"fby wexinep / ) BI/BK Emr/Ox3/Exam | OH/PO/LO 6,7,11
DHHN 3214 CTUTOQUKAINS 1 TETLIOBBIC CCTH BD/KV
District heating and heating networks
Nel-nri kocinTik npakrukal/ BIT/KK
23 [podeccronanpuas MpaKkTUKa Nel/ BJ/BK Cein/3au/Pass Olg/f(? {Il_O
Professional practice Nol BD/KV —
Ne6 moaynb oDT/ OtbiH JaibiHnay TEXHOJIOTUSIChI/ BIT/ KK
24 | «KburysHEepreTHKabl TPT/ TexHONIOT S MOITOTOBKH TOTUINBA/ BJI/BK Em1/9%3/Exam OH/PO/LO 11
K IPOIECTEP MEH FPrT 2216 Fuel preparation technology BD/KV




KYpBLIFbLIap / SZhK/ CopFhLIap, KeNAeTKIITep, KoMIpeccopap/ BIT/ KK
25 Mozyne Ne6 NVK/ Hacochl, BEHTHIATOPBI, KOMIIPECCOPbI/ BJl/BK Em1/2k3/Exam OH/PO/LO 11
«Iponeccr 1 PFC 3217 Pumps, fans, compressors BD/KV
anmnapaTbl
TETIOPHEPTETUKI / OHJIpICTIK JKBUIy JKOHE Macca ajaMacy
Module No. 6 O0ZhMAPTK/ nporecTepi MEH KOHIBIPFBUTApHI/ BIT/XKK
Th 1
26| engineering processes PTPUL | e yeramomat BDIKV Evr/Or/Exam | OH/POILO 67,11
and devices» INHMTrPrl 3218 Industrial heat and mass transfer processes
and installations
XKorapbl TemmneparypajblK MpOLecTep XKOHEe
JKOFaphl TeMIIePaTypaibl KOHIBIPFbLIAPIBIH
ZhTPZhTKZh/ KYMBICHI/ BIT/ KK
27 VPEVU/ Bricokoremneparypupie  mpouecchl - H bIUBK Emt/dx3/Exam | OH/PO/LO 10,13
HTPOHTP 3219 | YKcrulyarauus BBICOKOTEMIIEPATYPHBIX BD/KV ’
YCTaHOBOK/
High temperature processes and operation of
high temperature plants
Ne7 mopynb « Kbty ZhTN/ JKany TeopUACHIHBIH HeTi3aepi / BIT/ KK
28 OHCPTCTUKAHBIH oTG/ OCHOBBI TCOPHUU TOPCHHS / BJI/BK Emt/Ok3/Exam | OH/PO/LO 5,8,14
9KOJIOTHSITBIK BCTh 2220 Basics of combustion theory BD/KV
acriextinepi» /
Monyns Ne7 XKbutysHEpre THKAIBIK, KOHIBIPFBUIAPIBI
«DKOJOTHYeCKHe maiianany Ke3iHJeri KopIIaraH OpTaHbl
ACTIEKTHI Kopray/
ZhKPKKOK/ BIT/ KK
/ v
29 Tenﬂﬁa}:ierire;?i ” OOSETO/ Oxpana OKpykaioleii Cpeibl pH BJ1/BK Emt1/9k3/Exam OH/PO/LO 14
: odule N " EPDOTHPE 3221 | 2KCTUIyatatmm /TennoaﬂepreTquCKoro BD/KV
«Environmenta 00opy10BaHus
aspects of heat power Environmental protection during operation
engineering» of thermal power equipment
XKbuty sHEpreTHKAIBIK A0 IBIKTApABIH
No8 momynb «Kpury ZhEZhSTN/ CCHIMIUTIT1 TEOPUACHIHBIH Heri3aepi / BII/KK
30 3HepI‘.eTI/I.KE%CBIHJIaFLI OTNTO/ OCHOBBI TEOPUH HAJEKHOCTH BJI/BK Enmt/Sx3/Exam OH/PO/LO
CEHIMIIIIK KOHE FThRTHPE 3222 TETIOHEPTETHUECKOTO 000pyIOBaHUs/ BD/KV 9,10,11
Toyekenaepy / Fundamentals of the theory of reliability of
Mouymns Ne 8 thermal power equipment
«HanexHocTts 1
PHCKH B JKburymeH >xa0apIkTay Kyhenepin BITIKK
TETIOPHEPTETUKEY / ZhZhZhPKT/ naiiianany Ke3iHjeri Toyekenaep / BI/BK
Module No. 8 Pucku npu dKCITyaTalul CUCTEM A OH/PO/LO
31 o . REST/ BD/KV Em1/O13/Exam
«Reliability and risks RDOHSS 4223 TeTI0CHA0XKeHs1/ 9,10,11

in thermal power
engineering»

Risks during operation of heat supply
systems




KII muxai OKK/TK = 54 kpeaur /Huxa I (BK/KB = 54 kpeanta/ PD cycle (KV/EC) = 54 credits

Nel0 momyib «Kpiny

SHEPIeTHKANBIK KK/ Kazaunpik kounsipreutapsl/ KotenbHble KII/ KK
36 KOHJIBIPFBLIAp / KU/ ycTaHOBKH/ I1JI/BK Emt/9Ox3/Exam OH/PO/LO 5,7
Mozyis Ne 10 Bl 3301 Boiler installations PD/KV
«TennosnepreTuueck
He YCTaHOBKM / ZhK/ JKbl1y KO3FanTKbILTAPbI/ KII/KK
37 Module No. 10 TD/ TemtoBble ABUTATENN / I1I/BK Emt/OK3/Exam OH/PO/LO 7
«Thermal power HE 3302 Heat engines PD/KV
units»
Kbty sHEpreTUKaIBIK XKyHenepi xaHe
ZhEZhEP/ SHEPrUsiHbI Nalaanany / KII/2KK
38 TSE/ TenmosHepreTHIECKUE CUCTEMBI H I11/BK Emt/OK3/Exam OH/PO/LO 6,7
TSE 3303 SHEPTOMUCIIONB30BaHKE/ PD/KV
Nell momysns « Kbty Thermal power systems and energy use
OHEPreTUKAChIHAAFbI OHIIPICTIK KAYINCI3MiK XKOHE CHOCKTI
TEXHOJIOTUSIIBIK OKEK/ Kopray / KIT/2KK
39 IpOLECTEPAI PBOT/ [pompinuieHHast 6€30IaCHOCTD U OXpaHa J/BK Emt1/Ok3/Exam OH/PO/LO 8
YHBIMIACTBIPY JKoHE ISLP 1304 Tpyna / PD/KV
THiMALTIrD / Momyis Industrial safety and labor protection
Ne 11 «Opranuzauus
N —— KafaHI[LIK KOHE TYpOUHAIBIK 5Ka0IbIKTHI
X HONOITICCKIX KTZhP/ naiinanany / KITI/ KK
40 IPOTIECCOoB B EKTO/ DKcIuTyaTalus: KOTEIBHOTO U TYPOHHHOTO IJ1/BK Em1/9K3/Exam OH/PO/LO 10
OBTE 3305 oGopymoBanus / PD/KV
TETIOHEPTETUKEY / : . . .
Module No. 11 Operation of boiler and turbine equipment
«Organization and KeutysHepreTrka cajgacblHAAFbl SHEPTUs
efficiency of ZhSEAEU/ ayJIuTi KOHE SHEPTUSHEBI YHEMIEY / KITKK
41 tEChnOIO_glcal EOET/ DHEProayuT, ¥ OlleHKa I1Jl/BK Emt/DK3/Exam OH/PO/LO 12,13
processes in Heat EAEEATPI 3307 | suHeproaddekTHBHOCTH B TEIUIOIHEPTETHKE / PDIKV
power engineering» Energy audit and energy efficiency
assessment in the thermal power industry
Ne2-nrni kacinTik npaktuka / KII/ KK
42 [Mpodeccronanphas npakTuka No2/ J/BK Cein/3au/Pass OI;/;’(;) {Il_O
Professional practice No2 PD/KV ”
Nel2 momyims «OKbumy- JKeimy sHEpreTHKaNBIK 00BEKTIIEPIi
9HEPreTHKAIIBIK ZhEOZhN/ xobanay Herizzaepi / KII/KK
43 | mpouectepai xobanay EOT/ OCHOBBI IPOEKTUPOBAHMS OOBEKTOB A/BK Emt1/9k3/Exam OH/PO/LO 7,13
JKOHE SKOJIOTHUSIIBIK, BDHPF 4308 TETUIOYHEPTeTUKH/ PD/KV
TYPaKTBUIBIKY / Basics of designing heat power facilities
Moayns Nel2 BipikTipireH SHEproTeXHOIOTUSUTBIK
«IIpoexktupoBanue u BEK/ KOHJBIpFbLIAp/ KII/ TK
44.1 9KOJIOTHYECKast KEA/ KomOuHnpoBaHHbIe I1]1/ KB Emt1/Ok3/Exam OH/PO/LO 10
YCTOHYHBOCTH SETA 4301 SHEPrOTEXHOJIOTHIECKHE arperaTsl/ PD/EC
TEIIOIHEPIeTUUECKIX Combined energy technology agregates




44.2

44.3

44.4

44.5

44.6

44.7

44.8

44.9

44.10

nporieccon» / Module
No. 12 «Design and
environmental
sustainability of heat
and power processes»

JKbury b1 maiiaaHaThiH Ka0abIKThIH
arpIMIAFbl JKaFJalbIH ChIHAY, PETTEY KOHE
Garanay/

KII/ TK

ZhPZhAZhSRB/ 1 71 KB
INOTSTO/ CTIPITAHHC, HATatka 1 OTICHKA TCKYIIETo A Emt/dx3/Exam | OH/PO/LO 9,11
TAASSHUE 4301 COCTOSIHUS TEIUIOHMCIIONB3YIOMIETO PD/ EC
obopynoBaHus/
Testing, adjustment and assessment of the
current state of heat-using equipment
OHEPKICINTIK KOHE KOMMYHAJIBIK
OKK/ Ka3aHbIKTap/ KII/ TK
PKK/ [TpousBoaCTBEHHBIE U KOMMYHAJIbHBIE I1J1/ KB Emt/Ox3/Exam | OH/PO/LO 6,7,10
IMBH 4301 KOTEIbHBIC / PD/ EC
Industrial and municipal boiler houses
Hoctypii emec xoHE )KaHAPTHUIATHIH KBLTY
DEZhZhEO/ SHeprusichiH eHaipy / Herpaauuuonnas u KII/ TK
NVT/ BO300HOBIIsIEMasi TEILIOreHepanus/ 1171/ KB Emt/Ok3/Exam OH/PO/LO 10,14
NTRHG 4301 Non-traditional and renewable heat PD/EC
generation
GTGK/ I'a3 TypOuHANEI >/1<9He Oy razasl KIT/ TK
GPU/ ?"Hm’lpfg’map"‘ ) I1]]/ KB Em1/k3/Exam OH/PO/LO 10
GTCCGP 4301 a30TYPOMHHBIC U N1APOTA30BbIC YCTAHOBKH PD/ EC
Gas turbine and combined cycle gas plants
Keimy xe3nepin xobanaymars! IT
TEXHOJIOTHsIIAP YKOHE JKacaH/Ibl MHTEJUIEKT / KIT/ TK
ZhKZhITTZhl/ IT- TeXHOJIOTUH U UCKYCCTBEHHbIH I KB
ITHPIT/ UHTEJUIEKT NPHU IPOESKTUPOBAHUU PD/ EC Emt1/9k3/Exam OH/PO/LO 2,7
ITTAIDHS 4301 | ucTtoyHHMKOB TerIa/
IT technologies and artificial intelligence in
the design of heat sources
Keuny snepretukaceiHnars Digital-
ZhEDShZhl/ Lu_eu_liM;[ep JKQHE JKacaHIbl I/IHTCJ‘IJ‘I?KT/ KIl/ TK
DRIIT/ Digital-peuenus 1 uekycersenHbli. VKB Emt/dxs/Exam | OH/PO/LO 2,4,6
DSAITPE 4301 | MHTC/LIEKT B TCH:]IS)Z).HQI.)FGTI/I.Ke/ Dlgltal PD/ EC
solutions and artificial intelligence in
thermal power engineering
ZhKEAZh/ )KB\I’HyMe.H KaMTaMachl3 €Ty aBTOHOM/IbI KII/ TK
AST/ wyienepi / IV KB Emt/dxs/Exam | OH/POILO 6
AHS 4301 ABTOHOMHBIE CHCTEMBI TeIIocHa0XeH s/ PD/ EC
Autonomous heating systems
AZhZhZhzh/ AB”\I:OHOM.}IBI XKBITyMEH Ka0IbIKTaY KII/ TK
PAST/ xylenepin xxobanay / [IpoekTupoBanue I/ KB Enr/3x3/Exam OH/PO/LO 7
DAHSS 4301 ABTOHOMHBIX CHCTEM TEIUIOCHA0XKEHUS / PD/ EC
Design of autonomous heat supply systems
o E;‘;I‘;I:;j:;‘/’m” PECYPETADHIEOHE OTEDAH 1% B Em1/Oxs/Exam | OH/PO/LO 6




SERTU 4301 BTopuuHbIC SHEPTETHUECKUE PECYPCHI U X PD/ EC
HCTIOB30BaHue /
Secondary energy resources and their use
OE/ OHEepKACINTIH SKOHOMUKACHI / KII/ TK
45.1 EOQ/ DKoHOMHKA oTpaciu / I11/ KB Em1/2K3/Exam OH/PO/LO 13
El 4302 Economics of the industry PD/EC
OHEPKICINTIK KOCITOPEIHAAPAA
OKEU/ SHEPrOMEHEPKMEHT YHBIMIACTHIPY / KIl/ TK
45.2 OEPO/ Oprasu3ali SHEProMEHEIKMCHTA Ha IV KB Emt/dxs/Exam | OH/PO/LO 6,12
OEMIE 4302 TPS/PHATHAX OTPACIH / PD/EC
Organization of energy management at
industry enterprises
Kby sHepreTHKaChIHIAFHI cama xKyhenepi
ZhESZhHS/ x)oHe Xxasbikapaibik [SO cranmapTTapsr / KII/ TK
453 SKMSISOT/ | CHCTeMbI KaueCTBa U MENIYHAPOIHEIE VKB Emt/dxy/Exam | OH/POILO 4
QSISTPE 4302 CTaHIapThi ISO B TETUI0DHEPreTHKE / PD/EC
Quality systems and international 1SO
standards in thermal power engineering
XKbuty-sHEpreTUKa calachbHIaFbI
HOPMATHBTIK JKOHE 9/IICTEMEITIK KAMTaMachl3
ZhESNAKE/ | ery/ ggf b
454 NMOTO/ HopmaTtuBHO-MeTOAIUECKOE 00CSCIIEUCHUE B Em1/DKx3/Exam OH/PO/LO 3,6,7
N PD/ EC
RMSHPI 4302 TEIUIO’HEPTETHICCKOH OTpaciu /
Regulatory and methodological support in
the heat and power industry
Koty 37epFeTHKaCBIHa TYTBIHYIIBLIAP IBIH K/ TK
Ha3apsl / KiMeHTOOpHeHTHPOBAaHHOCTD B
455 ZhET4'\:|3/OK2T/KT TETJIOdHEPTETUKE/ ll;%l; Iég Emt1/OK3/Exam OH/PO/LO 4,6
Customer focus in thermal power
engineering
DOKONOTHSUIBIK ToyeKesJiepAi Oaraay jKoHe
KaJlbIKTap/asl 6ackapy / KIl/ TK
ETBKB/OERUO/ | Ouenka 3KOJIOTHYECKUX PHCKOB u 1171/ KB
456 ERAWM 4302 | ympasieHue orxonamu / PD/ EC Ent/3xs/Exam OH/PO/LO 14
Environmental risk assessment and waste
management
JKahauabik HEpreTHKAaFbl KHBIHIBIKTAD KII/ TK
ZhEKT/VTME M€EH TeHIeHIusuIap / 1171/ KB
457 CTGE 4302 Br130BH 1T TpeHmeupOBoﬁ SHEepPreTuKH / PD/ EC Emt/Oxs/Exam OH/PO/LO 4
Challenges and trends in global energy
ZhEB/ JKaHapThu1aThIH SHEPTUSHBIH OOJaIiarsl / KII/ TK
45.8 BE/ Bynyuiee BO300OHOBIIsSIEMO# SHEPTreTUKY / 111/ KB Emt1/9k3/Exam OH/PO/LO 10
TFRE 4302 The future of renewable energy PD/EC
ZhEB/ JKahaH7pIK SHEpreTHKa KOHE KIIMMATThIK KII/ TK
459 GEKP/ cascar/ I1J1/ KB Em1/9K3/Exam OH/PO/LO 10
GECP 4302 I'nobanbHast SHEPreTUKa U KIuMaTuiecKas PD/ EC




TTOJTUTHKA/
Global Energy and Climate Policy

)KaHapTLIJIaTbIH OHEPreTUKA JKOHE KACBLI

ZhEZhKSK/ KYPBUIBIC CallaChIHAAFBI KACITTKEPIiK / KII/ TK
45.10 VEPOZS/ Bosobrosniemas suepretyka u T/ KB Emr/Oxs/Exam | OH/PO/LO 10,14
REGBE 4302 MIPEeIPUHIMATEIECTBO B O0JIACTH 3€JICHOTO PD/EC
ctpoutenscTBa / Renewable Energy and
Green Building Entrepreneurship
Kbury sHEepreTUKaNBIK 00beKTiIepAeri
MAPHUKTIK Ta3/iap WIbIFAPbIHIBUIAPBIH
ZhEOPGShB/ | Gackapy/ ﬁgj B
45.11 UVPGOT/ VYnpasnenue BEIOpocaMy NAPHUKOBBIX Ta30B PD/ EC Emt1/Ok3/Exam OH/PO/LO 14
MGGETPF 4302 | na o6bekrax Temiosnepretuxu / Managing
greenhouse gas emissions at thermal power
facilities
46 4 8 Jurutom anaet Taxipude / [peaaumiomuas IISIHZ[?]I;II(( Cuir/3a/Pass OH/PO/LO 4,6,7,
npakruka / Undergraduate practice PD/KV 8,9,10,11,13,14
Kocbimuia okbITy TYpJepi / lonoanurteabHbie BuabI 06yuenusi / Additional types of training = 18 kpenuros
OHmipicTik TarbUIBIMIaMa /
47 Tpoussoncreentas 18 8 [IpousBoncTBeHHas ctaxkupoBka / Industrial Crrn/3ad/Pass 51)12;1/5 (1)611?
CTaXHPOBKA internship ,8,9,10,
KopbiTeinasl arrectartay / MTorosas arrecramus / Final examination =8 kpeauros
JUInoMIpIK 5KYMBICTHI (KOOAHBI) Ka3y
JKOHE KOpFay HeMece KellIeH/li eMTUXaH
KopbITBIH 1B JalpIHIay koHe Tarchipy / Hanucanue u OH/PO/LO
48 arrecrarray / 8 8 3aIUTa AUIUIOMHO pa®oThI (IIPOEKTa) MU JOK/IITT/GP 1467
Hrorosas arrectanus IMOATOTOBKA U cAaya KOMIUIEKCHOTO 8:133,’1 A:

/ Final examination

sx3amena/ Writing and defending a thesis
(project) or preparing and passing a
comprehensive exam




IMonaep Typanbl MadiMerTep/CBeaenns o nucuuniaurax/Disciplines Information

IMounin araywi/
HauMeHnoBaHue
aucunaunabl/Discipline
name

IToHHiH KBICKAIIA CHIIATTAMACKHI/
KpaTkoe onucanue 1ucuuInHbl/
Short description of the discipline

KpeaurtTep canbl/
KoauuecTrBo
KpeauTos/
Number of credits

OKyHoTHKECT/
Pe3yabTaT 00yuenus/
Educationaloutcome

Kasakcran Tapuxsi /
HUcropus Kazaxcrana /
History of Kazakhstan

[ToHHIH MaKcaThl - Ka3aK XaJIKGIHBIH ATHOTEHE3IHIH HeTi3ri Ke3eHAepiH, ¥Jbl lana ayMarblHAArbl
MEMJICKETTUIIK TIeH OPKEHUET HBICAHIAPHIHBIH HSBOJIOLMACHIH TYTac »QHE OOBEKTHBTI Kapusulayra
Heri3aenren KasakcraH Tapuxbl TYXKbIpbIMAaMachlH urepy. [IoHHIH Ma3MyHbI THNTIK OaraapiamMaMeH
anpIKTananpl. CTyneHTTep ipreii JepeKTaHy JXKOHE TapHUXHaMalblK Marepuaniapnsl, Ka3zakcTaHHBIH
Ka3ipri 3aMaHFbl TapuX FBUIBIMBIHBIH JKETICTIKTEPIH 3€pTTell, OFaH CYHEHE OTBIPHIN, CTYACHTTEP
TapuXU OKUFaJlapFa ©3 Ke3KapacTapblH OUIaipim, ronenaeiai. [IpakTukanblk cabakTaplia CUTYalHsUIbIK
oicTep/i KOJIaHA OTHIPHII, CTYACHTTEP Kasipri JaMy Ke3eHIHIH ©3€KTi MOCEINeNIepiH, KOFaM eMipiHje
OOJBIN KaTKaH TAapHUXH TPOIECTep MEH KyOBUTBICTapAbl Tanmainpl, Tapuxu eTKeHHIH Ma3MYHBI MCH
epeKIIeNiKTepiH TYCIHAIpeni, OHBl TAPUXU ACPEKKO3IEpi CHIHH TaJay apKbUIBl KaJIlbIHA KeITipesi.
Crynenrrep o3 OeTiHILE >XYMBIC OapbICBIHAA JPTYPINi pecypcTapisl (MEKTPOHIBIK KiTarmxaHamnap,
OHJIaliH MypararTap, OHJIAilH Mypaxkailinap, dJIeMJiK KiTamxaHaiap, Mypararrap) naijagaHa OTBIPbII,
akmapat i3medmi. Kypc OaphIChIHOa Tapuxd HOEpeKKe3Ieplli aHBIKTAy, OKHFalapIel JKHHAY JKOHE
CHUITaTTay 9MiCTepi MEH SMICTEPiH KOJIJaHa OTHIPHII K00aIapabl 93ipiey KapacTelpbutraH. [1oH OoMBIHIIA
Coursera >xanmaii alblK OHJIaHH KypCTapbiHBIH IIaTdopManapblHaH YKcac KypcTap/bl KalTa ecenreyre
6onazaer, OpenU.kz, OpenU.tou.edu.kz sxone Gackanap.

Lenv Oucyuniumvl — oceoenue Kowyenyuu ucmopuu Kasaxcmaua, OCHOBAHHOU HA YELOCMHOM U
00BLEKMUBHOM  OCBEUEHUU OCHOBHBIX OMAN08 IMHOLEHE3A KA3AXCKO20 HAPOoOd, I60TIOYUU  DOPM
2ocydapcmeeHHocmuy U yugunusayuu Ha meppumopuu Benuxoi cmenu. Coldepoicanue OUCyuniunvl
onpedeiieno munogou npocpammou. Cmyoenmul uzyuam @QYHOAMEHMANbHbIE UCMOYHUKO8EOUeCKUe U
ucmopuozpapuyeckue Mamepuasbl, OOCMUICEHUAMU COBPEMeHHOU ucmopuyeckol nayku Kazaxcmana,
ONUPAsICb HA KOMOpble, CMYOCHMbl GbICKANCYM U  APSYMEHMUPYIOn COOCMEEHHbLI 6321150 Ha
ucmopuueckue cobvimus. Ha npaxmuueckux 3ausmusix ¢ NOMOWbBIO CUMYAYUOHHBIX MeEmo008
CMyOennmbl NPOAHAIUZUPYIOM AKMYATbHble RPOOIEMbL COBPEMEHHO20 IMANA PA3GUMUSL, UCMOPULECKUE
npoyeccol U SGIEHUs, NPOUCXOOSWUE 6 JHCUBHU 00Wecmeda, uHmepnpemupyem cooepicanue u
0COOEHHOCIU UCMOPUYECKO20 NPOULILO20, DEKOHCIMPYUPYSL €20 NOCPEOCMBOM KPUMUYECKO20 AHAIU3A
ucmopuyeckux ucmounuxos. Cmyoenmvl 8 X00e CaMOCMOSMENbHOU padomvl OCYWeCmesm MNouUcKk
ungopmayuu, UCNOIL3YS pAsIUUHble pPecypchl (deKmponHvle OUOIUOMEKU, OHIAUH ApPXUBbl, OHAAUH
My3eu, Mupogvie Oubauomexu, apxugvl). B xode Kypca npedycMompeHo pa3padomka npoeKmos
UCNONb30BAHUEM MEMOO008 U NPUEMOB GbIAGLEHUS UCTOPUYECKUX UCMOYHUKOG, cOOpa U ORUCAHus
cobvimuil. Tlo Oucyuniune 603MOdNCEH nepe3ayem AHALOUYHBIX KYPCO8 C NIAAM@OPM MACCOBbIX
omkpuimulx onaatin kypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to master the concept of the history of Kazakhstan, based on a holistic
and objective coverage of the main stages of the ethnogenesis of the Kazakh people, the evolution of
forms of statehood and civilization on the territory of the Great Steppe. The standard program
determines the content of the discipline. Students will study fundamental source studies and
historiographical materials, the achievements of modern historical science of Kazakhstan, based on
which, students will express and argue their own view of historical events. In practical classes, using
situational methods, students will analyze the current problems of the current stage of development,
historical processes and phenomena occurring in the life of society, interpret the content and features of
the historical past, reconstructing it through a critical analysis of historical sources. Students in the
course of independent work will search for information using various resources (electronic libraries,
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online archives, online museums, world libraries, archives). The course provides for the development of
projects using methods and techniques for identifying historical sources, collecting and describing
events. By discipline, it is possible to transfer similar courses from the platforms of massive open online
courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

Dunocodust / dunocodus
/ Philosophy

KypcteiH Makcatel - Taburar (uiocoduscel, FBUIBIMA TaHBIM, KOFaM >XQHE MOJECHHET MacelelepiH
TEOPUSUIBIK JKOHE TPAKTHUKANBIK TYPFbIIaH TYCIHYre HETi3JIereH OJay jKoHE TYHHETaHbIM MOJCHUETIH
KaneinracTelpy. [loHHIH MasmyHbl TunTik OarmapnamaMeH asblkTanaabl. [IoH cbIHM  oOinaysl,
¢unocousUTBIK FRUIBIMU CaHACHI KSHE aJJaMI'€PIIUIIK YCTaHBIMBI 0ap TYJIFaHbI 1aMbITyFa OarbITTallFaH.
Kypctel oky OapbiChlHOa  KOpIIaraH INBIHABIK MEH ajaM  OMIpiHIH  aHTPOINOJOTHSIIBIK,
SNHMCTEMOJIOTHSUIBIK, aKCHOJIOTHSUIBIK MOCENENIEpiH TaJKplIay YVIIiH OeJiceHIl OKBITY omicTepi
KOJTAHBUTA/ABI. MPOOJIEMAaNbIK TOCUI, HAKTBl JKarmaimapasl Tampay (case-stady), mura maGysL,
IUANIOTTHIK JopicTep, ICKepiik oifpIHmap, mMikipramactap, coHpmaii-ak 3amaHayn |T KypanmapbeH
KOJITaHATBIH WHTepakTuBTi dxicrep: OpenU mmatdopmanapsl, MyaIbTHCEHCOPIBIK OitiM Oepy copceHOi
(6eiine-mapicrep), YouTube GeiiHe Ma3MyHBI jkoHE T.0., OYJ1 OUTIM anmylibLIapFa aHATUTHKAIIBIK KYMBIC
JAFIBpUTApBIH JKeTUTAIpyre MYMKIiHAIK Oepenmi. baramay omictepi periHme: aypImma cyxOat, kas30ara
JKayanTap, pe3eHTalusIap JalbIHIay KOHE dcce Ka3y Koiaanbuiaabl. [Ton Oolibramia Coursera sxammai
alllBIK OHJIAH KypCTapbIHBIH IUTaTopMaiapblHaH YKcac KypcTapAbl KalTa ecenreyre OoJaibl,
OpenU.kz, OpenU.tou.edu.kz »one Gackamap.

Lenv usyuenus Kypca - popmuposanue Kyibmypbl MbIULIEHUS U MUPOBO33PEHUs, OCHOBAHHOE HA
meopemuueckoe U NPAKMu4yecKoe OCMbICIeHUue Npoodiem Guiocopuu Rpupoobl, HAYYHO20 NO3HAHUS,
obuwecmsa u kynomypol. Codepacanue OUCYUNIUHBL ONPeOeeHO MUNnoeou npocpammon. Jucyuniuna
Hanpaejiena Ha passumue J1U4HoCmu, 06.726!00}01/(4612 KpumudeCKum movlillieHuem, qbwzocoqbcxww HAYYHbIM
CO3HAHUeM U HPABCMEEHHOU NO3UYUECH. B npoyecce usyuenus Kypca 0na  o6cyscoeHus
armponojiocu4decKkux, CHOCeO0JI02Uu4YeCKuUx, aKcuoiocudeckux npO@]l@M OprDICG}OLL{eﬁ
0eticmeUmenbHOCMU U JICUSHEOeSAMENIbHOCMU YeN06eKd UCnoaIb3yromcsi Memoobl AKMUHO20 06y‘l€Huﬂ.‘
npobaemublll N0OX00, AHANU3 KOHKPEMHbIX cumyayuil (case-stady), M0320601 wmypm, Ouanio2osvie
JleKkyuu, oenosvle uepol, ()MCKyccuu, a makoice unmepaxkmueHvle Memoobl ¢ npumenernuem co8pemeHHo2o
IT uncmpymenmapus: naamgopmot OPENU, mynvmucencopuas obpaszosamenvhas cpeda (6uoeo-
ﬂek‘lﬂlu), B8UOCOKOHMEHM YouTube, u m.o. , 4mo noseojum 06yl¢a}0u4wwc;1 cosepueHcmeosantb HaA6blKu
AHAIUMUYECKOLL pd601’l’lbl. B xauecmee memooos OYEHUBAHUA UCNONb3YIOMCA. YCMHOoe CO5€C€()060HH€,
NUCbMEHHble 0Omeenvl, n0020moeKa npes'eHmaumZ u Hanucauue scce. Ilo ()ucuunﬂuHe BO3MOIMNCEH
nepesauem aHal0cUYHbIX KYypCco8 C nﬂamqbop/w MACCOBbLX  OMKPbLLIMbLX OHNIAUH Kypcoe COMI’S@VCI,
OpenU.kz, OpenU.tou.edu.kz u opyaeux.

The purpose of studying the course is the formation of a culture of thinking and worldview based on
theoretical and practical understanding of the problems of the philosophy of nature, scientific
knowledge, society and culture. The standard program determines the content of the discipline. The
discipline is aimed at the development of a person with critical thinking, philosophical scientific
consciousness and moral position. In the process of studying the course, to discuss anthropological,
epistemological, axiological problems of the surrounding reality and human life, active learning methods
are used: problem-based approach, case-study analysis (case-stady), brainstorming, interactive lectures,
business games, discussions, as well as interactive methods with using modern IT tools: OPENU
platforms, multi-sensory
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educational environment (video lectures), YouTube video content, etc. which will allow students to
improve their analytical skills. As assessment, methods are used: oral interview, written responses,
preparation of presentations and essay writing. By discipline, it is possible to transfer similar courses
from the platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

Mooyne coyuanbHo-
ROIUMUYECKUX 3HAHUIL
OJeyMeTTaHny
/Cormosorus/ Sociology

[ToH KOFaMHBIH XYHe peTiHAE NaMybl MEH XKYMBIC iCTey 3aH/IBIIBIKTAPHI, OHBI 36PTTEY TapHUXbl, 3ePTTEY
oficTepi, KYPBUIBIMIBIK JJIEMEHTTEpi, Kas3ipri MpolecTep MEH ©3repicTep, COHIai-aK aJaMHBIH
KOFaMJIaFbl OPHBI Typajibl TYTac WJSSHBI KAIBINTACTBIpyFa OarbITTanFaH. CTYAEHTTEp 9JIeyMETTaHYJIbIK
TEOPUSHBIH HETI3ePiH, 9JICYMETTaHYJIbIK 3€pTTEy 9MICTEpiH, KOFAMHBIH QJIEYMETTIK KYPBUIBIMBI MEH
CTpaTH(UKANNACHH, JKeKe OacChIH XOHE OJICYyMETTeHYIH, COHIai-aK 0TOachl, aybITKy, HiH, MOJIEHHET,
aTHOC, OimiM, BAK, skoHOMIEKa, J[eHCayITBIK, XallBIK, 9JICYMETTIK ©3TepiCTep CHAKTHI JIEYyMETTIK TONTap
MeH canaiapabl 3eprreiai. [1onai oKy 6apbICEIHIa O1TiM ayIIsIIap Tyl 9Je€yMETTiK HHCTUTYTTap/AbIH,
TONTapIBIH, Callajap MEH IMPOIEeCTepIiH JaMy epeKIIeIiKTepiH MU MIa0ybUIbI, iCKepIIiK OUBIHIAp, Case-
study cusaKTBI OeJICeHIi oaicTepai KOJIIaHy JkoHe OeifHe KOHTEHTTI Maiianany apKpUTbl MeHrepeni. bimim
aNyIIbUIAp Ka3aKCTaHIBIK KOFAMHBIH KYHABUIBIKTAp JKyHeci, KOFAMJBIK, ICKEPIiK, MOJCHH, KYKBIKTBIK
JKOHE OSTHKAJBIK HOpMajapbl TYPFBICBIHAH KOMMYHUKALUSHBIH OPTYpJl CajlajlapblH CHIHU TYPFBIJIaH
Oaranaiinpl. baranay TonThIK OasHIamanapsl KOpray, CTYJICHTTIH ©3 KbI3METI MEH YaKbITTHI Oackapy
HOTWOKEJIepl YIIIH jKayalKepIIliriH Ke3IeiTiH 3epTTey accenepid xka3y Typinne eteni. [1oH OoiibiHIIa
Coursera jxarnraii aliplK OHJIAHH KypCTapbIHbIH IIaT(OpMaNapblHAaH YKcac KypcTapbl KaiTa ecenrteyre
6omnansl, OpenU.kz, OpenU.tou.edu.kz sxonHe Oackamnap.

Hucyunnuna nayenena na gpopmuposanue yerocmuozo npeocmasieHuss 0 3akOHOMePHOCMAX PA36UmsL
U DYHKYUOHUPOBAHUS 00Wecmsea Kaxk cucmemvl, 00 UCMOPUlL ee U3VYeHUs, Memo0o8 UCCIed08aH U,
CMPYKIMYPHBIX ]I€MEHMAX, COBPEMEHHbIX NPOYeccax U USMEHEHUsX, d MAKdice Mecme uelogekd 8
coyuyme. CmyoeHmvl U3yuam OCHOGbl COYUONIOSUYECKOU Meopuu, Memoobl COYUONOSULECKUX
uccned08aHull, COYUAnbHYIO CIMPYKmMypy obujecmea u cmpamu@ukayuro, IW4HOCMb U COYUATU3AYUI, d
MaKice CoYUanbHule Spynnvl U cepuvl Kaxk cembvs, 0esuayus, peaueus, Kyavimypa, 3mHoc, obpaszosanie,
CMU, sxonomuxa, 300pogve, nacenenue, coyualvhvle usmenenus. B npoyecce usyuenus oucyuniaumol
obyuaiowuecs 0ceoam 0CoOeHHOCMU PA3GUIMUA PA3TUYHBIX COYUATLHBIX UHCTHUMYMOS, 2PYNN, Ompaciell
u npoyeccos uepe3 npuMeHeHue AKMUSHLIX MemoO08 KAK MO32080U wimypMm, oenoevie uepwl, Case-
study,u ucnonvsys eudeoxkonmenm. OOyyarowuecs Kpumuyecku oyeHam pasiuyHvlie cpepol
KOMMYHUKAYUU ¢ NO3UYUL cucmem yeHHocmel, O0OWecBeHHbIMU, O0eN08bIMU, KYAbINYPHLIMU,
npagosvlMU U SMUYECKUMU HOPMAMU KA3aXCmanckoz2o obwecmea. Oyenusanue npotidem 6 gopme
3awumul 2pYNnoevlx O0O0KIA008, HANUCAHUA UCCAe008AMENbCKUX ICCe, KOMOopbvle NpedyCMampusarom
OMBEMCMEEHHOCHb CMYOEHIA 3a pPe3Vabmamyl C8oell 0essmelbHOCmU U maiim-menedd’cmenma. Ilo
OUCYUNTUHE BO3MOJICEH Nepe3ayuen AHAIOZUYHBIX KYPCO8 ¢ NAAM@OOPM MACCOBbIX OMKPbIMbIX OHIAAUH
kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux

The discipline is aimed at forming a holistic view of the patterns of development and functioning of
society as a system, the history of its study, research methods, structural elements, modern processes and
changes, as well as the place of a person in society. Students will study the foundations of sociological
theory, methods of sociological research, the social structure of society and stratification, personality and
socialization, as well as social groups and spheres such as family, deviation, religion, culture, ethnicity,
education, media, economics, health, population, social change. In the process of studying the discipline,
students will master the features of the development of various social institutions, groups, industries and
processes through the use of active methods such as brainstorming, business games, case-study, and
using video content. Students will critically evaluate various areas of communication from the standpoint
of value systems, social, business, cultural, legal and ethical norms of Kazakhstani society. The
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assessment will take place in the form of defending group reports, writing research essays that provide
for the student's responsibility for the results of their activities and time management. By discipline, it is
possible to transfer similar courses from the platforms of massive open online courses Coursera,
OpenU.kz, OpenU.tou.edu.kz and others.

Mooyne

coyualbHo-

NOAUMUYECKUX 3HAHULL

Cascarrany/
ITonuromorus/
science

Political

ITon OimiM amymeUiapIpl eIIiH casicu eMipiHe OelCeHIi KaThICyFa IalbIHIayFa >KoHE OeJCceHIl
a3aMaTThIK YCTaHBIMIBI KaJbIITACTBIpYFa OarbITTanFad. [IoH cascaTTaHyABIH HETI3ri YFBIMIApbIH,
MIHJETTepiH, (QYyHKIMUIAPBIH, HETi3rl FRUIBIMU TY)KbIphIMAaMaapblH KaMTHIbl. OJ cascaTThlH Herisri
KaTEerOpUsCHIH - OWIIIKTI, COHIal-aK Ka3ipri MEMJIEKETTiH KalbINTacy MaceleliepiH, OHbIH KYPBUIBIMBI
MEH KbI3METIH 3epTTeyre OarbITTalfaH, MEMJICKETTe OOJIBIN JKaTKaH HETI3Ti casCH TEXHOJIOTHsIap MEH
npoLecTepi urepyre MyMKIiHIIK Oepeni. binim amynisuiap Herisri cascu npouecTepi, KyObUIbICTapabl,
PeXUMAEP, KAKTHIFBICTAP/ABI J)KOHE T.0. aHBIKTaWIbl KOHE CaIbICTHIPA/Ibl, OJAP/bIH 3aHABUIBIFEI MEH
THIMALTIriH Oaranaiasl. EmiMizme OonbIm jKaTKaH oJEYMETTIK-CasiCH OKHWFaJlapFa Tayfay JKYpPTi3il,
onmapra ceIHH Oara OepeTin Oomaznpl. [IpakTukanblk cabakTap OapbhICEIHOA O1NTiM ayIIbl HETI3Ti Casch
Mocenenep OOMbIHIIA ©3 Ke3KapacTapbl MEH NalbIMIaylapblH YChIHAIbl, Ka3akcTaHHBIH CascH
KBI3METiHIH HETi3ri OaFbITTapblH TANJAaiIBl KOHE oJapra Oara Oepemi. TamcelpManap IOHapabIK
3epTTey JaFrAbLIapblH JaMBITYABL, HTA(PIBIK TEXHOJNOTHIIAP MEH XKYHEIIK Taniay 9icTepiH KOIIaHy /b,
coHIaii-ak chIHFa Oapabap okayan Oepyxmi keszmeiini. baramay mnpakTHKaJBIK —TarchlpMaiapbl
OPBIHIAY/BI, 3EPTTEY 3CCENepiH NalbIHAAY/bl, TECTUICY/I JKOHE aybI3Ila cayaJlHaMaHbl KaMTHUTHIH
KOPBITBIHIBI TIOPTdonno Typinae xyprisizeni. Ilonmi 3epaeney meHOepiHae eHIp OacHIBUIBIFBIMEH,
Kasipri JemyTaTTapMEeH >KOHE KOraM KalipaTkepJepiMeH allblK cabakrap eTkizyre Oomansl. [loH
6oitpianra Coursera armnai amiblK OHJIAHH KypCTapbIHbIH IIaT¢hopManapblHaH YKcac KypcTapasl KaiiTa
ecenreyre 6omanel, OpenU.kz, OpenU.tou.edu.kz sxoHe Gackainap.

Jucyuniuna nayenena Ha N0020MOBKY 00YUAIOWUXCA K AKMUBHOMY YYACMUIO 8 NOJUMUYECKOU HCUHU
cmpansl U PopMUPOSAHUE AKMUGHOU 2PANCOAHCKOU no3uyuu. JJUCYURIUHA COOEPIUCUM OCHOBHbLE
ROHsIMUSL, 300a4u, (QYHKYUU, OCHOBHbIE HAYYHble KOHYenyuu noiumonozuu. Hanpaenena na usyuenue
2NA6HOU  Kame2opuu ROMUMUKU - GIACMU, A MAKJHCe BONPOCO8 CMAHOBNIEHUS COBPEMEHHO20
2o0cydapemea, e2o CmpyKkmypy u (OyHKYuu, no360asenm 0Ce0uns 0CHOGHbLe NOJUMUYECKUE TMEXHOLOSUL U
npoyeccwl, npoucxoosuue 6 2ocyoapcmee. Obyuarowuecst 6yoym Gvlaeisimb U CPAGHUBANb OCHOBHbIE
ROIUMUYECKUE NPOYECChL, SIGIEHUS, PENCUMbL, KOHGIUKMbL U M.N., OYEHUBAMb UX JCSUMUMHOCb U
agpgpexmusnocms. Byoym nposodums ananuz npoucxoosuyux COYUAIbHO-NOJUMULECKUX COObIMUll 8
cmpane u 0agamv UM Kpumuueckue OyeHku. B Xxode npakmuueckux 3aHAMuill 00yYaOwulics
npedcmagum coOCcmeennvle 632180bl U CYICOCHUsL NO  OCHOGHBIM — NOAUMUYECKUM — BONPOCAM,
NPOaHaIu3uUpyem OCHOBHbIE HANPAGIEHUs Noaumudeckou Oesmenvhocmu Kazaxcmana u dacm um
oyenxy. 3adanus npedyCMampusaiom pazeumue HAbIKO8 MeNCOUCYUNTUHAPHBIX UCCAe008aAHU,
UCNONb308AHUE YUDPOBLIX MEXHONOZUL U MemOO08 CUCMEMHO20 AHAIU3A, d MAKJCe A0eK8aAMmHOe
peazuposanue Ha Kpumuky. Oyenusanue OyOem npou3eooumcs 6 Gopme umoz08020 nopmeonuo,
Komopoe ekniouaem 6 cebs GblNOIHEHUe NPAKMULECKUX 3A0aHUT, NOJ20MOBKA UCCLE)08AMENbCKO20
acce, MeCMUpPoOsanusl U YCMHO20 Onpoca. B pamkax usyuwenusi oucyuniunvl 603MONCHO NPOGeOeHUe
OMKPLIMBIX 3AHAMUL C PYKOBOOCHBOM PESUOHA, OCUCMEVIOWUMU Oenymamamu U 06uecmeeHHbIMU
Oessmensmu. Ilo Oucyuniumne 603MOdiCeH nepe3auem AHALOSUHHBIX KYPCO8 C NIAM@POpM MACCOBbIX
omkpuimulx onaatin kypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The discipline is aimed at preparing students for active participation in the political life of the country
and the formation of an active citizenship. The discipline contains the basic concepts, tasks, functions,
basic scientific concepts of political science. It is aimed at studying the main category of politics -
power, as well as issues of the formation of a modern state, its structure and functions, allows you to
master the basic political technologies and processes taking place in the state. Students will identify and




compare the main political processes, phenomena, regimes, conflicts, etc., evaluate their legitimacy and
effectiveness. They will analyze the current socio-political events in the country and give them critical
assessments. During practical classes, the student will present his own views and judgments on major
political issues, analyze the main directions of the political activity of Kazakhstan and give them an
assessment. The assignments provide for the development of interdisciplinary research skills, the use of
digital technologies and methods of system analysis, as well as an adequate response to criticism.
Evaluation will be in the form of a final portfolio, which includes the completion of practical tasks, the
preparation of a research essay, testing and an oral survey. As part of the study of the discipline, it is
possible to conduct open classes with the leadership of the region, current deputies and public figures.
By discipline, it is possible to transfer similar courses from the platforms of massive open online courses
Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

Mooyne coyuanvbHo-
NOAUMUYECKUX 3HAHULL
Monenuerrany
/Kynprypomnorust/ Cultural
studies

[TonHiH MakcaThI-03 OeTiHIIE KoCiOM KBI3METTE Ka3aK XaJIKBIHBIH MOIEHH MYPACHIH IHHAMHKAIBIK
e3repMerIi KOIIMOICHUETTI dJeM/e KoHe KOoFaMJa CaKTay CTPaTermsaChIH Xyprize Oiry, OakamaBpuaT
CTYICHTTEepIiHIE OTAHIBIK MOJCHHUET IIeH OPKCHHUETTIH aMy epeKLICTIKTEepiH, Ka3aK XaJIKbIHbIH MOICHH
KOJBIH CaKTay KaKeTTUIrH TYCIHYIl KalBIITAaCTHIPy. bBUTIM aymsmiap oneyMeTTiK, MOIEHHU
MHCTUTYTTApIbIH CPeKIIETIKTepiH Ka3aKCTaHABIK KOFaMIbl JKaHFBIPTYIArbl PeJli TYPFBICHIHAH CHIHU
Tangay YIOiH MOIEHHET CalachIHAAFBl MOHMIK OLmiMal (YFeIMaap, waesiiap, TCOpHsIIap) TYCIHIIpeTiH
6omanel. CTyneHTTep (QakTiiep MEH ASPEKKO3JepAl Taugail OTHIPBIN, CHIHHM MaiibiMaayiapra Oapadap
yKayar 6epe OTBIpBII, 63 OeTiHIIe d3ipJIeHTeH MaiibIMaayiap/pl aybI3ila jKoHe jka3z0alia TYple YChIHaIbL.
baranay TONTHIK jko0amapipl KOpray, IIOHApalbIK 3€pTTEy JAaF[IbUIapbIH JAMBITYAbI, LUQPPIBIK
TEXHOJIOTHSIAp MEH XKYHENIK Tajnay 9iCTepiH KOJAaHy bl KO3ICHTIH 3epTTEyY dCCEIePiH jKa3y TypiHae
oteri. Ilon Ooiipinima Coursera >kammai amiblK OHJIAMH KypCTapbIHBIH IUIaT(GopMaiapbliHaH YKCac
KypcTapabl Kaiita ecenteyre 6omaasl, OpenU.kz, OpenU.tou.edu.kz xone 6ackanap.

Lenv Oucyuniunvl - ymemv 8 CAMOCMOSMENbHOU NPOPDECCUOHATLHOU OesiMeNbHOCMU NPO8OOUMb
cmpamezur0 COXPAHEHUs KYJIbMYPHO20 HACAeOUsi KA3AXCKO20 HAPOOd 6 OUHAMUYHO U3MEHAIUeMCs
MYTLMUKYTbMYPHOM MUpe U coyuyme, c@hopmuposams y CmyOeHmos 6axanaspuama NOHUMAHUEe
cneyu@uKy pazeumus OMeYecmeeHHOU KYIbmypbl U YUSUAUIAYUY, HEOOXOOUMOCHU COXPAHEHUs.
KYIbMYPHO20 K0Oa Kazaxckoeo Hapooa. Obyuarowuecs 0yOym uHmepnpemuposams npeomemHvle
3HaHUs (NOHAMUS, udeu, meopuu) 8 obracmu Kyrbmypvl 018 KPUMUUECKO20 AHAIu3d 0coOeHHocmel
COYUATBHBIX, KYTbMYPHLIX UHCIMUMYMO8 6 KOHMeKCme UX POau 8 MOOepHU3AUUU KA3AXCMAHCKO20
obwecmea. Cmyoenmul 6y0ym yCMHO U NUCOMEHHO NPEOCMABIAMb CAMOCMOAMENbHO 8bIpAOOMAalHbLE
CYHCOEHUA, AHATUBUPYA (DAKMbL U UCMOYHUKYU, AOEKBANHO pedazupys HaA KPUMUYeckue CYHCOeHUsl.
Oyenusanue npotioém 6 ghopme 3awumul 2pyNNOGvIX NPOEKMO8, HANUCAHUA UCCAE008AMENBCKO20 ICCe,
KOMopbie npedycCMampusaiom pasgumue HAeblko8 MeHCOUCYUNTUHAPHBIX UCCTe008AHUN, UCNOIb308AHUE
yugposvlx mexnonocull U Memooog cucmemnozo awanuza. Ilo Ooucyuniumne 603modcen nepesadem
AHANO2UYHBIX KYPCO8 C NAAM@MOPM MACCo8blx omkpvimelx oHaaun Kypcoe Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to be able to carry out a strategy for preserving the cultural heritage of
the Kazakh people in a dynamically changing multicultural world and society in an independent
professional activity, to form an understanding among undergraduate students of the specifics of the
development of national culture and civilization, the need to preserve the cultural code of the Kazakh
people. Students will interpret subject knowledge (concepts, ideas, and theories) in the field of culture to
critically analyze the features of social, cultural institutions in the context of their role in the
modernization of Kazakhstani society. Students will verbally and in writing present independently
developed judgments, analyzing facts and sources, adequately responding to critical judgments. The
assessment will take the form of defending group projects, writing a research essay that involves the




development of interdisciplinary research skills, the use of digital technologies and system analysis
methods. By discipline, it is possible to transfer similar courses from the platforms of massive open
online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

Mooyne coyuanvbHo-
HOIUMUYECKUX 3HAHULL
[cuxomorus/
Icuxomnorust/ Psychology

Kypc "bomamakka Oarmap: pyxaHd KaHFBIPY' MEMIICKETTIK OarnapiaMachlHAa alKpIHAAIFaH KOFaMIBIK
CaHaHBl JKAHFBIPTY MIHAETTEPiH IIENIy KOHTEKCTiHAEe OiNiM adymbUIapIbIH IICHXOJIOTHSIIBIK,
QJICYMETTIK-TYMaHNUTAPJIBIK TYHHETAHBIMBIH KaJBIITACTBIpyFa OarbITTanFaH. KypcTbIH Ma3MyHBI:
SMOIHMOHAN/BI, EPIKTI ICUXUKAIBIK MPOLECTEP, KEKE TYJIFaHBIH JKEKEe-THUITOJIOTHSIIBIK €peKIIeTIKTepi;
ICKepJIiK KapbhIM-KaThIHAC HeTi3[epi; KembaclIbUIBIKKA BIHTAJAHABIPY. BuTiM amymsiiap Y)KbIMHBIH
THIHBIC-TIPIIUIITIH YHBIMAACTBIPYABI, JKAHKaIIApIsl MICIIyal 3epAeiachi; THIMII KapbhIM-KaThIHAC,
KapbIM-KaThIHACTBIH SPTYPJIi TEXHOJIOTHUsIApBl MEH 9/IICTEPiH KOJJlaHa OTHIPHIN, ChIHFa Oapabap »xayar
Oepyni yipeneni. bimim amymsiiapMeH NpakTHKaNbIK cabakTapsia OKBITYLIBUIAP JIMAarHOCTHKAJIBIK
KypanmapAsl (cayadHaMamap, TeCTTep, IPOEKTHUBTI  omicTeMenep, HWHTEUIEKT-Kapra), OuTiM
ANYIIBUIAPABIH ©31H-631 TaHybIHA, OMIpJIiK TaOBICTBUIBIKTH KAJIBIITACTHIPYFa, JKEKE 6Cy MeH ©31H-031
JaMBITyFa OarbITTaFaH TPEHUHT 3JIEMEHTTEPIH NaipanaHansl. baramay TonTekK »koOamapispl, Kekc-
CTaIM[i, TECT TalChIPMAJIAPbIH KOPFay, dcce Kasy Typinzae ereni. Kopbeireiaasl 6akeunay [TopTdonmonst
Kopray Typiame etemi. [loH OoiteiHma Coursera Kammaif amblK OHJAWH — KypCTapBIHBIH
wiaTdopmanapslHaH yKcac Kypcrapabl Kaiita ecenreyre 6omansl, OpenU.kz, OpenU.tou.edu.kz xone
Gackanap.

Kypc manpasnen na opmuposanue ncuxonocuyeckoco, COyudarbHO-2YMAHUMAPHO20 MUPOBO33PEHUS
00yHaIOWUXCS 8 KOHMEKCHEe peuenust 3a0ay MOOEPHU3AYUU 0OUEeCMBEHHO20 CO3HAHUS, ONPeOeNeHHbIX
20CyoapemeenHol  npoepammon «Bszensio 6 6ydywee: mModepHuzayus 00UeCmM8eHHO20 CO3HAHUSY.
Coldepoicanue  Kypca:  OMOYUOHATbHBIE,  GONEGble  NCUXUYECKUE  NpPOYeccyl,  UHOUBUOYANbHO-
munono2uyeckue 0COOEHHOCMU TUYHOCMU, OCHOBbl 0€108020 OOWEeHUs;, MOMUBAYUSL K JUOEPCMEY.
Obyuarowuecs uzyuam Opeanu3ayulo JHCU3HeOessmelbHOCIU KOLLeKIMUGA, paspeulerue KOHMIUKmMos,
appexmusnble  KOMMYHUKAYUU, HAYHAMCS  A0EK6AMHO Peasuposams HA  KPUMUKY, UCHOLb3Ys
pasnoobpasuvle mexHono2uu u npuemvl obwenus. Ha npaxmuueckux 3ausmusx ¢ 00y4aOwumucs
npenodagamenu UCNOAb3YIOM OUASHOCMUYECKUU UHCMPYMEHMapuii (ORPOCHUKU, Mecnibl, NPOEeKMUBHbIE
MemOOUKU, UHMEIEKM-KAPMa), dIeMeHnmbl MpPeHUH2d, HANPAGIeHHble HA NO3HAHUE 00YYAIOWUMUCS
cebs, NOCMPOeHUe JICUSHEHHOU YCHeUHOCmU, JUYHOCIHbIL pocm u camopassumue. OyeHusanue
npoxooum 6 ghopme 3auumul 2PYNNOBLIX NPOEKMO8, Kelic-Cmaou, Mmecmosblx 3a0aHull, HANUCAHUsL Icce.
Hmoeosviii koumpoas npouidem 6 ude 3auumuvl nopmeonuo. Ilo ducyuniune 603modicen nepesavem
AHATIOZUYHBIX KYPCO8 C NAAM@Opm Maccosuix omkpvimulx ounaun kypcoe Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

The course is aimed at forming the psychological, social and humanitarian worldview of students in the
context of solving the problems of modernizing public consciousness, defined by the state program
"Looking into the Future: Modernizing Public Consciousness”. Course content: emotional, volitional
mental processes, individual typological personality traits; basics of business communication; motivation
for leadership. Students will study the organization of the life of the team, conflict resolution; effective
communications learn to adequately respond to criticism, using a variety of technologies and
communication techniques. In practical classes with students, teachers use diagnostic tools
(questionnaires, tests, projective methods, intelligence map), training elements aimed at self-knowledge
by students, building success in life, personal growth and self-development. Assessment takes place in
the form of defending group projects, case studies, test tasks, writing essays. The final control will be
held in the form of portfolio protection. By discipline, it is possible to transfer similar courses from the
platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.




et Timi /
WuoctpanHblii 361K/
Foreign language

et Tini (AFBUILIBIH )KOHE HEMIC TiJIi)

KypcTta met TimiHiH KOMMYHUKAIKS JaFAbUIAPBIH JaMBITYFa, T TITIHAE MoJeNIeyTe, OKBITBIIATBIH Tijl
engepi MONCHMETIHIH TUINIK EpeKIICTKTepiH TYCIHyre J»oHe KaOburmayra OaFbITTalFaH HeTisTi
JIEKCHUKAIIBIK KOHE TPaMMAaTHKAIBIK MaTepransl 6ap. CTyIeHTTIH Co3MiK KOPHI KYHACTIKTI KoHE Kocion
TakpIpenTap OofisraIa 1500-1eH actaM ce3mik OipiikTepin Kypaiinel. Kocidu camama omaH opi KojmaHy
YILIIH TLIIIK )KoHE KOMMYHHKATUBTIK KY3bIPETTUIIKTEP/I KaJbIITACTRIPY MaKcaTbiHIa ChIH TYPFBICHIHAH
oiinay, Tanjay JxoHe OeHimjenMereH MOTIHAEPIl CUHTE3/Aey AaF[bUIapblH JaMBITyFa €peKile KOHLI
Geunineni. [IpakTHKaIbIK TanchlpManapAbl OPBIHAAH OTBIPHIN, CTYISHTTEP ©3 OMJIapbhlH aybI3lla JKoHE
»kaz0ara Typle LIeT TITHAE Ceiyiey HopMajlapblHa COMKEeC JKeTKi3e ajia/ibl, CypaKTap KOsl aylajibl )KoHE
oJlapra ’kayan Oepe anajpl, LIeT TUTiHIe ceitnecyni Oenrini 6ip KapbIM-KaThIHAC CaJaChIHBIH 3€PTTEIICH
TaKbIPBINTaphl KeJIeMiHAE Konjaid amansl. CTyAeHTTep ©3/iK JKYMBIC asChIHAAa OLTIM aXymIbUIapIblH
IIBIFapMalIbUIBIK  QJICYEeTiH amly MakcaTblHIa xabapiamanap, OasgHmamaiap, Ipe3eHTauusiap,
Oykierrep, OeiHeponuKTep, TIIOCCApUiIep JalbIHIANITIBL. CrynmeHTTep peimiK OWBIHIAPFa,
mikiprajacrapra, IMiKipTajactap MEH IMiKipTajgacTapfa KaTbICaibl, HAayllbl TE3UCTep MeH OoinkaMmap
Kacalmpl. ApanblKk apanblK Oakpuiay IIeHOEpiHAE CTYISHTTEPMEH CHUIadycTa KeO3[eireH OTKCeH
TaKBIPBINITAp OOWBIHIIA aybI3MIa SHTIME XYpridineTiHn Oomaxbl. [IoH JeKCHKAIBIK-TPAMMATHKAIBIK TECT
TYpiHZeTi eMTUXaHMEH asKTalajabl, OFAH COHBIMEH KaTap 3epTTENIreH MaTepHAIABIH UIepilyiH Oaranay
YIIiH (GYHKOMOHANIBI OKYIbl TEKCEpyre apHairaH TarcbipMmaiap kipeni. Ilon OoiibrHma Coursera
JKarmnai aniblK OHJIalH KypCTapbIHBIH IUTaTGopMallapblHaH YKcac KypcTapAbl Kaiita ecenrteyre 00Jazbl,
OpenU.kz, OpenU.tou.edu.kz »one Gackamap.

Hnocmpanuwiii 361k (Aneautickuil A3vIK U HeMeyKutl s3b1K)

Kypc codepacum ocnoenoll aekcuueckuti U 2pamMmMamuyeckuii Mamepuanr UHOCMPAHHO2O A3bIKA,
HANPABNIEHHBI HA PA3GUIMUE HABLIKOS KOMMYHUKAYUY, APSYMEHMAayuu HA UHOCMPAHHOM A3bIKe,
ROHUMAHUE U NPUHUMAHUS SA3bIKOGLIX 0COOEHHOCMET KYIbMypbl CMPaH u3yuaemozo azvika. Cloeaphbiii
sanac cmydewma Oyoem cocmasiimb 6onee 1500 crosapHvix eOuHuy NO NOBCEOHEeBHOU U
npogeccuonanvnoti memamuxe. Ocoboe 6HUMAHUE YOeNAeMCSA PA3GUINUIO HABLIKOE KPUMUYECKO20
MbIUEHUS, AHATU3A U CUHME3d HeaO0anmupoBaAHHBIX MEKCMO8 C Yeblo (QOPMUPOBAHUs A3bIKOBbIX U
KOMMYHUKAMUGHBIX KOMNEemeHyull 015 ux OdabHeliule20 NPUMEHEHUs 8 NpopeccuoHanvHoll cgepe.
Buinonnsas npaxmuueckue 3a0anus, cmyoennvl CMOZYm cO00Wams 60U MbICIU YCHHO U RUCbMEHHO HA
UHOCIPAHHOM A3bIKE COOMEEMCMEEHHO PeuesbiM HOPMAM A3bIKA, CMO2YM 3a0d8ams 60npocul U
omeeyamy Ha HUX, N000ePIICUBAsL becedy Ha UHOCMPAHHOM A3bIKe 6 00bemMe U3YUeHHOU MeMamuKy mou
unu unou chepul 0bwenuss. Cmyoenmol 8 pamMKax camoCmosmelbHoOl pabomsl ROO2OMOSM COOOWeHUS,
00K1a0bl, npesenmayuy, OYKIembvl, SUOCOPOIUKU, 2NOCCAPUU C YETbIO PACKPLIMUAL MBOPUECKO20
nomenyuana 00yYaArOUUXCS. Cmyoenmvl npumym yuacmue 6 pONeGbIX USPAX, OUCKYCCUAX,
obcysicoenusx u 0ebamax, 8bl08U2Asl CNOPHbBLE ME3UCHL U NPeOnonodicenus. B pamkax npomesicymounozo
PYOedxCcHoeo KoHmpons co cmyoewmamu 0yoem npoeedeHa Yycmuas Oeceda No NPOUOEHHbIM MeMAaM,
nPeOyCMOMpPEeHHbIM — cuniabycom. Jucyuniuna 3a6epuiumcsi SK3AMEHOM 6 popme  JeKCUKO-
SPAMMAMUYECKO20 MeCma, KIIOUAIOWUM TAKICEe 3A0AHUsL HA NPOBEPKY QYHKYUOHATLHO20 YMEHUs OIS
OYEHKU YCBOCHUsL U3yueHH020 mMamepuand. I1o ducyuniune 603M0diCeH nepe3aiem aHAI02UYHbIX KYPCO8
¢ naamepopm maccosvix omkpuimelx onaain kypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

Foreign language (English and German)

The course contains the basic lexical and grammatical material of a foreign language aimed at
developing communication skills, argumentation in a foreign language, understanding and acceptance of
the linguistic features of the culture of the countries of the studied language. The student's vocabulary
will be more than 1,500 vocabulary units on everyday and professional topics. Special attention is paid
to the development of critical thinking skills, analysis and synthesis of unadapted texts in order to form
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linguistic and communicative competencies for their further application in the professional sphere.
Performing practical tasks, students will be able to communicate their thoughts orally and in writing in a
foreign language, according to the speech norms of the language will be able to ask questions and
answer them, maintaining a conversation in a foreign language in the scope of the studied topics of a
particular sphere of communication. As part of their independent work, students will prepare messages,
reports, presentations, booklets, videos, glossaries in order to reveal the creative potential of students.
Students will take part in role-playing games, discussions, discussions and debates, putting forward
controversial theses and assumptions. As part of the intermediate boundary control, an oral conversation
will be held with students on the topics covered by the syllabus. The discipline will end with an exam in
the form of a lexico-grammatical test, which also includes tasks to check functional reading to assess the
assimilation of the studied material. By discipline, it is possible to transfer similar courses from the
platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

5.1

Kaszax Timi/
Kazaxckuil s3b1k/
Kazakh language

ITon asceiHma crynentTep Bl skome B2 nmeHreiimepine colikec KeNeTiH JEKCHKAJBIK, TPAMMAaTHKAIIBIK,
(hoHETHKAIBIK TUIMIK OipIiKTEepai OKUIBI, ONApIBIH Ka3aK TUTiHIH opdorpadusIbik koHe 0p(oHsITBIK
HOpPMAJapblH CaKTail OTHIPHIN, HAKTHI KOMMYHUKATHBTIK JKaFaiiapja KOJJAHBUTYbIH KOPCETe[i.
CryneHTTiH ©3iHIIK JKYMBICHl Ka3ak TiTiHAe 3 MiKipiH nakpiHaayra (aybpi3ia jxoHe dkaszbaria)
OaFpITTaNFaH, OHBIH iMIiHIAE OacTaNKbl KO3/IepIeH /e, KociOn Ma3MyHIarsl OeHiMIENTeH MOTIHIEPACH JIe
TBIHJAJIFaH JKOHE OKBUIFAaH MOTIHIACp HeriziHme o3ipieHreH. CTyaeHTTep 63 OCTiHIIe o3ipJCHICH
OasiHIaManap MEH Mpe3eHTAlMsUIapIbl YChIHA OTBIPHIN, TUIAI €pKiH MEHTepy, COHIai-aK ChIHH OWjay
JIaF/IbIapbIH, KOMaHIAJBIK XK00aTap sl KK alJblHIa KOPFay/bl )KoHE TPAKTUKANBIK Maceesep/i
TaJIKbUIayFa, MiKipTalacTapFa, JAOHIeNICK YCTeNaepre KaTbicyabl kepcereai. Kypc askranraHHaH KeiliH
CTYZICHTTEp JMAJIOT KYPBUIBIMBIH CaKTal OTBIPHII, SHI'IMEJIeCyre epKiH Kipe ayajibl; SHriMeNeCyIiHiH He
aliTKaHBIH JKOHE OHBIH KOMMYHHKATHBTIK MIHACTIH TYCiHE OTBIPHIN, OHBIH peIUIHKalapbiHa Oapadbap
Kayarn Oepe OTHIPBII, CEMAHTUKAIBIK JKOHE SMOILMOHAIIBI aKMaparThl ce3iHe anmajapl. [IoH OoMbIHIIA
KOPBITBIHIBI OaFanay Ka3TecTKe YKcac THiCTi AeHrewne eTkisinmeni. Ilon Ooifipramra Coursera sxammait
alllblK OHJIAWH KypCTapbIHBIH IuaTGopMaiapblHaH YKCAC KypcTapibl Kaita ecemnreyre O00Jafbl,
OpenU.kz, OpenU.tou.edu.kz »xone Gackanap.

B pamxax oucyunnuner cmydenmol usyvam JeKcuuecKkue, spamMmamuyeckue, Gonemuyeckue sa3ulkogole
eounuysl, coomeemcmeyiowux yposusm Bl u B2, npodemoncmpupyiom ux ynompebienue 8
KOHKDEMHBIX KOMMYHUKAMUGHBIX CUMYAYUsIX C COXpAaHeHuem opdozpaguueckux u opghosnuyeckux
HOpM Kazaxckoeo szvika. Camocmosimenvhasi paboma cmyoeHma OpUeHmupo8aHa Ha NOO20MOGKY
(YCmHo u nUCbMEHHO) COOCMBEHHO20 MHEHUSI HA KA3AXCKOM s13blKe, bIpabOMAaHH020, 8 MOM Yucie, Ha
OCHOBE NPOCIYUIAHHBIX U NPOYUMAHHBIX MEKCMO8 KAK U3 NEPEOUCHIOYHUKO8, MAK U A0ANMUPOBAHHbIX
mekcmos npogheccuonanvHo2o cooepicanusi. Cmyoenmvl NPOOEMOHCHMPUPYIOM HABBIKU CB0O00H020
611A0€HUsL A3bIKOM, A MAKIICe KPUMUYECKO20 MbLUIEHUs, NPOX00si RYOIUUHYIO 30Wumy KOMAHOHbIX
NPOEKMO8 U NPUHUMASL Y4ACHUE 8 0OCYICOCHUSX NPAKMUUECKUX NpobneM, 8 OUCKYCCUSX, KDY2IbiX
CMoNax, npeocmasisisi CamocmosimelnvbHo paspabomanivle 00kaadvl u npezenmayuu. K 3asepuwenuio
Kypca cmyO0eHmsl cMo2ym c80000HO 6cmynamb 8 becedy, COXPAaHssk CMPYKmMypy ouanoed, NOHUMAsL, Ymo
2080puUm COOECEOHUK U €20 KOMMYHUKAMUGHYIO 3a0ayy, U A0eKEAMHO peazupysi Ha e20 DPeniuKi,
0CO3HABASL CMBICIOBYIO U IMOYUOHALLHYIO uH@opmayuro. Hmozosoe oyenusanue no oucyuniume
npoxodum 6 gopme ananoeuunou KasTecmy coomeemcmeyroujezo ypogus. Ilo ducyuniune 603MoxuceH
nepezayem aHAIO02UYHBIX KYPCO8 ¢ NAamgopm maccosvix omkpvimuix owunain xypcoe Coursera,
OpenU.kz, OpenU.tou.edu.kz u opyeux.

Within the framework of the discipline, students will study lexical, grammatical, phonetic language units
corresponding to levels B1 and B2, demonstrate their use in specific communicative situations with the
preservation of spelling and orthoepic norms of the Kazakh language. The student's independent work is
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focused on the preparation (orally and in writing) of his own opinion in the Kazakh language, developed,
among other things, on the basis of listened and read texts from both primary sources and adapted texts
of professional content. Students will demonstrate the skills of fluency in language, as well as critical
thinking, passing public defense of team projects and taking part in discussions of practical problems, in
discussions, round tables, presenting independently developed reports and presentations. By the end of
the course, students will be able to freely engage in conversation, maintaining the structure of the
dialogue; understanding what the interlocutor is saying and his communicative task, and responding
adequately to his remarks, realizing semantic and emotional information. The final assessment of the
discipline takes place in a form similar to the KAZTEST of the appropriate level. By discipline, it is
possible to transfer similar courses from the platforms of massive open online courses Coursera,
OpenU.kz, OpenU.tou.edu.kz and others.

5.2

Opsic Timi /
Pycckuit s31k/
Russian language

Kypc ceiiney opekeTiHiH alyaH TYPJIEpiH, COHBIH iITiHIAe KOMMYHHUKAIHS MEH peQIeKCHs Ke31Hae COTTi
MEHIepyre apHajJfaH JIEKCHKAIBIK JKOHE IpaMMATHKAlbIK TaKBIPBINTapasl KaMTHObl. Kypc KapbiM-
KATBIHACTBHIH KOMMYHHKATHUBTIK MakKcaThl MEH KOCiOHM cajlachlHa ColKec aybI3lla jKoHE jkasbaria Till
OHJIpiCIH KO34eW OTHIPHIN, TYPMEICTHIK, 9JCYMETTIK-MOJCHH, KOCiOM KapbIM-KATBIHACTBIH OPTYpIi
KaFJallapelHaa TiAI MEHrepy MAaFbUIapblH KAJIBIITACTBIPYFAa JKOHE IKETUIIIpyre OaFbITTAJIFaH.
KoMMyHHKaTHBTI jkarmailmapisl MOIETBICHTIH NMPaKTHKAIBIK-OaFbITTalFaH TalcelpManap xabapiama,
OasHmama, pedepar, Mpe3cHTAIMs, ClCHapui, OykieT, OCHHEPOJMK, FALIMHBIH KOCiOM MOPTPETIH,
KYTTBIKTay XaTbhlH AallblHIAy, WMHTEJUIEKT-KapTa, ICKepIJiK Kara3jap, IJIoccapHuil jkacay, CypeTr IeH
OPBIHIIBI CHUIIATTAY apKbUIBI CTYJCHTTEPIIH 3MATKEPIK KbI3METKE KaThICybIH Ke3neini. CTyaeHTTep
HaKThI JKaFJaiiap/ipl menle OThIPBIN, MOTIHAI CHIHU TallAay KoHE KaiTa Kypy >KYMBICTapblH XKyprizemi.
Kypc coHblHOa CTyIeHTTEp AMANOT KYPBUIBIMBIH CaKTail OTBHIPBIN, OHTIMEre epKiH Kipe anajsbl;
OHTIMeJIeCylIiHIH He alTKaHbIH JKOHE OHBIH KOMMYHHMKaTHBTI MIHIETIH TYCIHY, OHBIH €CKepTyJepiHe
Oapabap »kayam Oepy, CEMaHTHKAJIBIK JXQHE OSMOLMOHAJIBI aKHmapaTTel TYCiHy. [loH OoiibIHIIA
KOPBITBIHIB Oaranay THICTI JEHrelaeri oppIic TUIiH OUTyre apHalFaH PecMH CepTH(PHUKATTHIK TECTKE
yKcac HblicaHna ertemi. [loH OoibiHmia Coursera oxkammail amblK  OHJAWH — KypCTapbIHBIH
iaTopmanapslHal yKkcac Kypcrapipl Kaidta ecenreyre Oomaasi, OpenU.kz, OpenU.tou.edu.kz sxone
Oackamnap.

Kypc cooepocum nexcuueckue u epammamuyeckue memul s YCHEULHO20 O8ILAOEHUsL PAZHOOOPAHBIMU
8UOAMU peueoll 0essmeNbHOCMU, 8 MOM YUcie npu KoMMyHukayuu u pegaexcuu. Kypc nanpasnen na
Gopmuposanue u cosepuLleHCmMBEOB8aHUe HABLIKOG 6l1A0CHUSL SI36IKOM 8 PA3IUYHBIX CUMYAYUAX ObINOBOZO,
COYUATLHO-KYTIbMYPHO20, NPOPECCUOHANBHO20 00WeHUs, NPedyCMAmpusds nPoOyyUposanue yYCmuou u
NUCLMEHHOU pedu 8 COOMBEMCMEUU ¢ KOMMYHUKAMUBHOU Yeablo U NpoheccuoHanrvhol cgepoti
obwenus. Ilpaxmuxo-opuenmuposannvle 3a0aHusl, MOOEIUPYIOUUE KOMMYHUKAMUGHbIE CUMYAyUl,
npeonoaazaiom yyacmue CmyoeHmo8 8 UHMeIIeKmMyaIbHOU 0essmeibHOCMU, ROCPeOCMEOM NO020MOBKU
coobuenus, ooknaoa, pedepama, npeseHmayuu, cyenapusi, oyxnema, 8UOEOPOIUKA,
NPOPECCUOHATLHO20 NOPMPEema YUeH020, HO30PASUMENbHO20 NUCLMA, HOCPEOCMEOM COCMAGLCHUS
UHMELNeKM-Kapmyl, — 0elo8blX  Oymae,  210ccapusi,  NOCPeOCMBOM — ONUCAHUSL  KAPMUHbL U
mecmononodcenust. Cmyodenmol nposedym KpUumudecKuil aHaiu3 U peKOHCMPYKYUr MeKCcmd, peuidst
Konkpemmuwle Keticvl. K 3asepwienuio kypca cmyoeHmwl cmo2ym c80000HO ecmynamov 6 6ecedy,
COXPAHSsL CMPYKMYpYy OUAI02d, NOHUMASL, 4MO 2080PUM COOECEOHUK U €20 KOMMYHUKAMUBHYIO 3A0atY,
A0EK6AMHO peazupysi HA €20 Penauki, OCO3HABAsl CMbICIOBYIO U IMOYUOHAILHYIO UHMOPMAYUIO.
Hmoeosoe oyenusanue no oucyuniune npoxooum 6 ¢popme, AHANOSUYHOU  OPUYUATLHOMY
cepmuuUKayuoHHOMy mecmy Ha 61dOeHUe PYCCKUM SA3bIKOM coomeemcmeyloue2o yposHs. Ilo
OUCYUNTIUHE BOZMOCEH Nepe3ayent aHAIOSUYHBIX KVPCO8 C NIam@opm MaccO8bIX OMKPbIMbIX OHAAUH
kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.
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The course contains lexical and grammatical topics for successful mastery of various types of speech
activity, including communication and reflection. The course is aimed at the formation and improvement
of language skills in various situations of everyday, socio-cultural, professional communication,
providing for the production of oral and written speech in accordance with the communicative purpose
and professional sphere of communication. Practice-oriented tasks modeling communicative situations
involve students' participation in intellectual activity, through the preparation of a message, report,
abstract, presentation, script, booklet, video, professional portrait of a scientist, congratulatory letter,
through the compilation of an intelligence map, business papers, glossary, through the description of the
picture and location. Students will conduct a critical analysis and reconstruction of the text, solving
specific cases. By the end of the course, students will be able to freely engage in conversation while
maintaining the structure of the dialogue; understanding what the interlocutor is saying and his
communicative task, responding adequately to his remarks, being aware of semantic and emotional
information. The final assessment of the discipline takes place in a form similar to the official
certification test for Russian language proficiency at the appropriate level. By discipline, it is possible to
transfer similar courses from the platforms of massive open online courses Coursera, OpenU.kz,
OpenU.tou.edu.kz and others.

AKnapaTThIK-
KOMMYHUKAIHSITBIK
TEXHOJIOTHUSIIAP
/MudopmainoHHo-
KOMMYHHUKAI[MOHHBIC
texnonoruu/ Information
and Communication
Technologies

ITon emipze >koHE KOCiOM KBI3METTE KOJIAaHBUIATHIH, MaiIanaHyIIbUIRIK OaFgapiaMaiblK KaMTaMachl3
eTyZdl, OIEepaIsUIBIK KYHenepni, IepeKKOpIapAbl, ACPEKTepAi TalAayAbl KaMTHTHIH IHQPIBIK
TEXHOJIOTHANIAPABl JKYHedl wurepyre OarpITTaiFaH. bimiM amymbeuiap agaM  eMipiHAETi LUQPIBIK
TEXHOJIOTHANIAPIBIH POIli MEH MYMKIHIIKTEPiH, SJCKTPOHIBIK YKIMETTI, COHIal-aK Xelli MCH WHTCPHET
TEXHOJIOTHSNIAPEIH, KHOepKayirci3aikTi, OYiITThl TexHomormsuiapasl, SMART TtexHomorusmapmer, e-
technologies, mynprumenusinbr 3eprreiigi. Cabak OapbIChIHIA CTYACHTTEp MOIiMeTTep Oa3achiMeH
JKYMBIC ICTEWAl, CypaHbICTap jXacailbl jKOHE CaHABIK, CTaTHCTHKAJBIK JKOHE CamajblK aKMapaTThl
AHATMTHKAJIBIK OHICHI, TYCIHAIpeai *oHe Oaranaiimel, nHporpadukanel sxkacaiinel. COHBIMEH Karap,
oJlap KeHce OarmapiaMaiapblHbIH KETUAIpired QyHKIusapeia urepeai. CTyaeHtTep OaraapiaaMaibiK
JKacaKTaMaHbl aHAJMTHKAJIBIK CAJbICTBIPY/bl OHTANIIBI TaHAay apKbUIbl xkyprizeni. Cabak OGapbiChiHIa
CTylleHTTep OaraapiaMaliblK j)KacaKkTama MEH alllapaTThK KYPbUIFbIIAPIbl UI'epelli, AuarpaMmmainap MeH
uHdorpaduka TypiHIe KoOJAa Oap [epeKTepre Tanmay d>Kacalipl, ACPEKTEepIi Tajugay HeriziHme
HHTEpHET-pecypcTapIsl KOJJaHa OTBIPBIN Tpe3CHTalMsIIap Kacaiapl, rpaduKaiblK KypajlaapMeH
JKYMBIC JKacalpl, IUTakaTTap, IDIaKarTap, BH3HWTKamap >koHe T. 0. CTymeHTTep BeO-CalTTHI
KYpacTBIPYIIBIIA Kacalipl, MOTIH MCH ayIHOHBI KOJJIaHa OTBHIPHIN OCHHEIepai OpHATAIbI HIEMEHTTEDI.
Ioprdonmonsl Kopray TypiHAETI KOPHITBIHIBI Oakbliay, BeO-OeTrepni, WHQpOrpadUKaHBl >KOHE
JIepeKTepi Tammayabl Kypy OOMBIHIIA >KacaldFaH >KYMBICTapIbIH Mpe3eHTanuscel. [IoH OoHBIHIIA
Coursera >xamnrmaii alblK OHJIAHH KypCTapbiHbIH IIaTdhopManapblHaH yYKcac KypcTap/bl KaiTa ecenreyre
6onael, OpenU.kz, OpenU.tou.edu.kz sxone Gackanap.

Jucyuniuna nanpagiena Ha CUCMEMHOE 0C8OCHUE YUPPOBLIX MEXHOIO2UI, NPUMEHAEMbIX 6 JICUSHU U
nPOPecCUOHanbHOl  OeSIMENbHOCIY, — GKIIOUAIOWUX 6  ceOsl  NONb306AMENbCKOe  NPOSPAMMHOE
obecneuenue, onepayuortvie cucmemvl, 6azvl OauHbIX, anaius Oanusix. OOyyaowuecs usyyam poid u
B03MOANCHOCTU YUPPOBLIX MEXHONIO2UL 8 JHCUZHU HeN08eKd, DIIEKMPOHHOE NPAGUMENbCMEO, d MAKIiCe
cemv u unmepHem mexmono2uu, kubepbezonacnocmo, odaaunvie mexronozuu, SMART mexuonocuu, e-
technologies, myromumeoua. B xode 3anamuti cmyoenmsl 0yO0ym pabomamv ¢ 6a3amu OAHHLIX,
€030a6as 3anpocvl U AHATUMUYECKU 00pabamvieas, UHMEPNpemupys U OYEHUBAsT KOIUUeCMEEHHYIO,
CMamucmuyeckylo U KaieCmeeHHylo ungopmayuro, cozoasas unpozpaguxy. Kpome smozo, oceosm
npoogunymule @yuKkyuu o@ucuvix npocpamm. CmyoeHmvl npogedym AHAIUMUYECKOe CPABHEHUE
NpoSPaMMHO20 obecheyenus, Gvloupas onmumaivHoe. B xode 3amsmui cmyodenmwvl oceosim
npocpammHoe obecneyenue U annapamuvie YCMpOUCmed, Nnpogedym aHAIu3 UMEIOWUXC OAHHbIX C
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OanbHeuwuM 6bl8000M 6 Gude ouazpamm u urgozpapux, co30adym npezeHmayuu ¢ NPUMEHEeHUem
uMmepHem pecypco8 HA OCHO8e AHANU3A OAHHBIX, pabomas ¢ epapuyeckumu UHCIMPYMEHMAMU
co30adym nnakamol, nocmepul, euzumku u m.n. Cmyoenmvl co30adym caum HaA KOHCMPYKMOope,
CMOHMUPYIOM 6U0e0 C UCHONb308AHUEM MEKCMA U ayouo dnemeHmos. Mmozosviii Konmpoas 6 uoe
s3auumsl nopmghouo, ¢ npezeHmayueli NPOOeIaHHbIX pabom no co30aHur 8edb-cmpanuy, ungozpaduxu
u ananumuxy oaunvix. Ilo Oucyuniune 603MOJICEH Nepe3auem aHAIOSUYHLIX KYPCO8 ¢ MIampopm
maccoswvlx omxpwvimoix onnaun kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The discipline is aimed at the systematic development of digital technologies used in life and
professional activities, including user software, operating systems, databases, data analysis. Students will
study the role and possibilities of digital technologies in human life, e-government, as well as network
and Internet technologies, cybersecurity, cloud technologies, SMART technologies, e-technologies,
multimedia. During the course, students will work with databases, creating queries and analytically
processing, interpreting and evaluating quantitative, statistical and qualitative information, creating
infographics. In addition, they will master the advanced functions of office programs. Students will
conduct an analytical comparison of software, choosing the optimal one. During the classes, students
will master software and hardware devices, analyze the available data with further output in the form of
diagrams and infographics, create presentations using Internet resources based on data analysis, work
with graphic tools, create posters, posters, business cards, etc. Students will create a website on the
constructor; mount a video using text and audio elements. Final control in the form of portfolio
protection, with a presentation of the work done on the creation of web pages, infographics and data
analytics. By discipline, it is possible to transfer similar courses from the platforms of massive open
online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

JleHe MIBIHBIKTBIPY /
®duznyeckas KyibTypa /
Physical Culture

I[ToH >kaH-)KaKThl MOTOPHMKA MEH JaF[bUIapibl Urepyre, JeHe LIBIHBIKTHIPY NEHreHiH apTThIpyFa JKoHE
CTYZIEHTTEP/IiH JACHCAYJIbIFbIH HbIFAUTYFa OarbiTTanrad. OKy MoHi eki 0enimMai Kypy/bl Ke3ei i: Heri3ri
yoHe apHaiibl. Herisri Oesimperi cabakrapablH Ma3MYHbI CTYJICHTTEP/IIH KeKe KbI3bIFyIIbUIBIKTapbl MEH
K@KETTIIKTEPiH ecKepe OTBHIPBIN, Ceri3 cHopT TypiHiH OipiH (6ackeTOon, Bouyeitbon, (yrdoi, KeHiT
aTIeTUKa, YJITTHIK TYpJiep, CIOPTTHIK TMMHACTHKA, JKEKIe-)KeK) TaHaayisl KamTuisl. Cropt Typi
OoiibIHIIA OKY cabaKTapbIHa JICHE IIBIHBIKTHIPY, TEXHUKAJBIK - TAKTUKAJIBIK JaWbIHABIK )KOHE TOPELIIIK
JaFIpUTaphIH urepy Kipemai. Cabakrap crmopT TYpiHIH €peKIICIiTiH eCKepe OTBHIPHIN, MaMaHIaHIBIPBUIFaH
3ajmapia eTeni. ApHaiibl OelliMIICHIH KYpaMbIHa JA9PIirepiik-KOHCYIbTalmsuIbK KomuccusHblH (JKK)
cabakTapblHaH OOCATBUIFAH CTYACHTTED AaiKbIHAANAIBI, OJlApFa TOPT MOIYJBIIK TEOPHUSUIIBIK KypC
yChIHBUTABI. Herisri 6eniM CTYZeHTTEepiHIH KETiCTIKTepiH Oarajay MOTOPIBIK TECTiNey (MPE3UIEHTTIK
TECTTEp, CIOPT TYpi OOHBIHIIA TECTTEP) HETi3iH/IE XKYpri3inei.

Jucyunnuna nanpaenena na npuodpemeHue PAZHOCMOPOHHUX O8USAMENbHbIX YMEHUNl U HABBIKOS,
nogvluleHue YposHs U3UYECKOU NOO020MOBKU U YKpenjieHuss 300pP06bs CMYOeHmos. Yuebuas
oucyuniuna npeonoaazaem Gopmuposanue 08yx omoeieHull: 0CHO8H020 u cneyuaivho2o. Cooepoicanue
3aHAMUL 8 OCHOBHOM OmOoeNieHuu npeonouazaem 6bloop 00HO20 U3 80CLMU BU008 chopma (backemobor,
goselibon, ymoéon, nézkas amiemuxd, HAYUOHANbHbIE 8UObl, AMIemu4yecKas 2UMHACMUKA,
eounobopcma) ¢ yuémom UHOUBUOVAILHLIX UHMEPeco8 U nompebHocmell cmyoenmos. B yuebOnvie
3aHAmMUs N0 6UOY CNOPMA BKIIOYEHbl (QUIUYECKAs, MEXHUKO- MAKMu4Yeckas noo2omoska u
npuobpemenue HAGLIKOG CyOelcmed. 3aHamus NnpoxXoosm 6 CHeyudalusUpOSAHHLIX 3a1dX C YYEémom
cneyughuku 6uoa cnopma. B cocmase cneyuanvHo2o omoeneHuUss ONpeoensromcs CHYOeHmbl,
0Cc6800021COEHHbIE  Oom  3aHamull  8payeOHo-KoHcyabmayuonnou  komuccue  (BKK), komopwvim
npednazaemcsi  4emvlpéxmoOyabHblll  meopemuydeckuti  Kypc. OyeHKka O00CMudiceHull  Cmyo0eHmos
OCHOBHO20 OmMOeneHUsi NPOBOOUMCS. HA OCHOBAHUU OBUSATNENLHOZO MECMUPOBAHUs (NPe3UOCHMCKUX
mecmog, mecmos no udy cnopma).
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The discipline is aimed at acquiring versatile motor skills, increasing the level of physical fitness and
improving the health of students. The academic discipline involves the formation of two departments:
basic and special. The content of classes in the main department involves the choice of one of eight
sports (basketball, volleyball, football, athletics, national sports, athletic gymnastics, martial arts) taking
into account the individual interests and needs of students. Sports training sessions include physical,
technical and tactical training and the acquisition of refereeing skills. Classes are held in specialized
halls, taking into account the specifics of the sport. Students released from classes by the Medical
Consultative Commission (MCC), who are offered a four-module theoretical course, determine the
composition of the special department. Assessment of the achievements of students of the main
department is carried out based on motor testing (presidential tests, tests by sport).

8.1

Tipmrinik Kayircizmiri /
besonacHocTh
JKU3HENESITEIIBHOCTH U
oxpana tpyna/ Life safety

[ToHHIH MaKcaThI-YHBIMIAP/IBIH TaJlaNTapblHa COMKEC Kayilci3iK TEXHUKAChIH KAMTaMachl3 €Ty, eHOCKTI
KOpFay HOpMalapblH cakray. [[oH amaM MeH TIpIIUTIK €Ty OpTAaChlH, TEeXHHKAJBIK KYHelepIiH
KayiNTiTiriH, JKYMbBIC aiMAarblHBIH AayachlH, JXapBIKTaHABIPYABL, JipiT-aKyCTHKAJBIK (HaKTOPIIAP.IBL,
JJIEKTPOMATHUTTIK COyJIENeHY i, TOTCHIIE KaFAaiapa TIpIIUTK OpeKeTiHIH Kayilnci3airin 6ackapymasl,
OHJIpicTeTi €HOEKTI KOpFay MEH OHEPKICINTIK KAayiNCi3miKTiH HETi3epiH JXoHe OacKapymsl, epT
Kayilci3Airii yHbIMAaCTBIPYABI, JKYMBIC OPHBIH YTBIMIBI YHBIMIACTHIPYFa KOMBLIATHIH TajalnTapibl
seprrefimi. CTymeHT 3WSHOB OHAIPICTIK (AKTOPIAPIBIH €CEeNTEYJIEPiH JKYpri3endi, ajFallkbl
MEIUIMHAIBIK KOMEK KOpCeTy OIICTEeMECIH MEHIrepeli, KOCIMOphIHAApAbIH HaKThl OHAIPICTIK
OemimMIrenepiniy eHOCKTI KOpray >KOHIHIErT HYCKayJIbIKTapbhiH 3epaeiehai. OKy OapbiChIHIa CHOCKTI
KOpFay JKoHE KayilCi3JiK TeXHUKAachl OOMBIHIIA OHJIAHH KypCTHIH MaTepualiapbl MaiJajaHblIaThiH
Oomanpl. OHpipicTeri eHOSKTI KOpFay »OHE OHEPKICINTIK Kayimci3mik macenesepi OolbIHIINA jka3baiia
JKOHE aybl3Illa cayalHama [OHII Oarajnay HbICAHbI OOJBIN TaObUTafAbl. EMTHXaHIBI CepIKTEC
KOCIOpBIHAAP/IBIH €HOCKTI KOpFay >KeHiHIeri MamaHaapsl oTkizeni. [1on Ooitbiaima Coursera skamnmai
albIK OHJIAHH KypCTapbIHBIH IUIaTGOpManapelHaH YKcac KypcTapabl Kaiita ecenteyre Ooajsl,
OpenU.kz, OpenU.tou.edu.kz xoHe Gackamap.

Lemv Oucyunaunvl — obecnevenue mexHuKu Oe30NACHOCMU 6 COOMEemcmeue ¢ mpedbosaHusIMuU
opeanuzayuil, coonrOeHue HopM oxpausl mpyoa. /ucyuniuna usyyaem uenogexa u cpedy oOUmMaHus,
ONACHOCMU MEXHUYECKUX CUCMeEM, 8030YX pabouell 30Hbl, 0ceeujerue, UOPOAKyCmuyeckue (Gakxmopol,
INEKMPOMASHUMHbBLE UBTYYEHUsl, YNPAGIeHUe OE30NACHOCIbIO JHCUSHEOESIMENbHOCU 6 UPEe36bIYATIHbIX
CUMYayusix, OCHOGbl U YNpAGIeHUue OXPAHOU mpyod U NPOMBIULIEHHOU 0e30NaACHOCMbIO HA
npou3800cmee, OPeaHU3AYUL NOJNCAPHOU Oe30NACHOCMU, MPedOsaHUsT K PAYUOHANLHOU OP2aAHU3AYUU
paboueco mecma. Cmyoenm 6ydem npogooums pacuemvl SPeOHblX NPOU3EOOCMBEHHbIX (PAKMOPOs,
0c8aU6aAmMs MEMoOUKy OKA3AHUSL NEPEOU MEOUYUHCKOU NOMOWU, U3YYAMb UHCMPYKYUU NO 0Xpaue
mpyoa KOHKDEMHbIX NPOU3BOOCMBEHHbIX omoeneHull npeonpusmuti. B xode u3yuenus 6yoym
UCNONBL308AHBI MAMEPUAbL OHAAUH KYpCca NO OXpawe mpyod u mexuuke bezonachocmu. Popmoii
OYEHUBAHUSL OUCYUNIUNBL S6TISLeMCSL NUCOMEHHBLI U YCMHBLL ONPOC NO BORPOCAM OXPAHbL Mpyod U
NPOMBLUULEHHOU 0e30NACHOCMU HA npou3goocmee. JK3amen 0ydem NpoeooOUmMbCs Cneyuaiucmami no
oxpane mpyoa npeonpusimuil napmuepos. 1o oucyuniune 803mMoiCeH Nepe3auen aHAI0SUYHbIX KYPCO8 C
naamgopm maccogvlx omxkpvimuix onnaun kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to ensure safety in accordance with the requirements of organizations,
compliance with labor protection standards. The discipline studies a person and the environment, the
dangers of technical systems, the air of the working area, lighting, vibroacoustic factors, electromagnetic
radiation, life safety management in emergency situations, the basics and management of labor
protection and industrial safety at work, the organization of fire safety, the requirements for the rational
organization of the worker places. The student will carry out calculations of harmful production factors,
master the methodology of first aid, study the instructions for labor protection of specific production
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departments of enterprises. During the study, materials from the online course on occupational health
and safety will be used. The form of discipline assessment is a written and oral survey on labor
protection and industrial safety at work. The exam will be conducted by labor protection specialists of
partner enterprises. By discipline, it is possible to transfer similar courses from the platforms of massive
open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

8.2

KyxpIKk Herizmepi koHE
cpIbaiiac KEMKOPIIBIKKA
Kapchl MoJieHHET /

OCHOBBI npaBa u
AHTHKOPPYIIIHOHHO#
KyJabTypbl/

Fundamentals of law and
anti-corruption culture

[IoH cTyneHTTEpAiH 63iH-031 TaHYBIH KOHE KaOBUIIaHFaH IISIIiMICp YIIiH JKayarmKepIIiTiKTi, KYKBIKTBIK
HOpManap IneHOepiHmeri ic-opekerrepre OSHIMAUIrIH KajblITacTelpyFa OarbiTTairaH. [IoH Memiexer
MIeH KYKBIK Heri3/lepiH, KOHCTUTYLMSUIBIK KYKBIKTBI, MEMJIEKETTIK O0acKapy MeH KYKBIK KOpFay KbI3METiH,
OKIMIIIUTIK, CBIOAMIAC IKEMKOPJIBIKKA KapcChl, a3aMaTTBIK, OTOACBUIBIK, €HOCK, 9SKOJIOTHSIIBIK,
KBUIMBICTBIK, 1C JKYPTi3y KYKBIFBIH, ChIOAiilac »KEMKOPJIBIKKA KapChl MOJICHHET HEri3lepiH 3epaeieii.
CryzneHTTep XeKe HOPMATUBTIK aKTUIEp/iH HEri3ri OanTapbl MEH epekeNepiH eMipIiK xarnaiiap MeH
KociOM KBI3MET TYPFBICBIHAH TyciHaipeni. Cpibaiiimac >KeMKOPIBIKKA KapChl iC-KHUMBII KOHE ChlOaimac
JKEMKOPIIBIK KepiHicTepi OoibIHIIA KeHcTepai MIenryre epeKile Hazap ayAapbuiaTeiH Ooxansl. Baramay
HBICAHBI aybI3IIa jKOHE jka30alla cayairHama TYpiHAeETi OipiKTipinreH eMTHxaH Ooibin TaObmamel. [ToH
OoiiprHma Coursera amnmail aiblK OHJIaiH KypCTapbIHBIH IUIAaT(hopMaapblHAH YKCAaC KypcTapabl KaiTa
ecenrreyre 6oxaner, OpenU.kz, OpenU.tou.edu.kz sxoHe Gackamnap.

Hucyuniuna Hanpasiena Ha Gopmuposanue y CmMyoOeHmo8 CAMOCOSHAHUS U OMEEMCMEeHHOCMU 3d
NPUHAMble PeuleHUs, NPUBEPHCEHHOCIU K OCUCMBUAM 8 PAMKAX NPABOGLIX HOPM. JJucyuniuna usyiaem
OCHOBbL 2ocyoapcmea U Npasd, KOHCMUMYYUOHHOE Npago, 20Cy0apCmeeHHoe Ynpasienue u
NPAaBOOXPaAHUMENbHYIO  0eAMeNbHOCMb, AOMUHUCMPAMUBHOE, AHMUKOPPYRYUOHHOE, 2PANCOANCKOE,
cemetinoe, Mpyoosoe, IKON02UYeCKoe, Y20I108H0e, NPOYECCYaNbHOE NPABO, OCHOBbL AHMUKOPPYRYUOHHO
Kynomypuvl. Cmyoenmuvl OyOym uHmepnpemuposams OCHOHble CMAMbU U NOJOHNCEHUS OMOETbHBIX
HOPMAMUBHBIX AKMO8 C MOYKU 3PEHUS HCUSHEHHBIX CUMYaAyuli u npopeccuoHanvHoll 0esmenbHOCmu.
Ocoboe guumanue 0yOem YOeNeHO peuleHur Kelicos No aHMUKOPPYNYUOHHbIM OelCmeusm U
KOpPYNYUOHHbIM npossieHusm. DopMoll OyeHUsaHus s61s1emcs KOMOUHUDOBAHHYIN IK3AMEH 8 Gude
VCMHO20 U NUCbMeHH020 onpoca. Ilo Jucyuniune 603MOJiICeH nepe3auem aHATOSUYHBIX KYPCO8 C
naamgopm maccogvlx omkpwvimoix oHnaun kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The discipline is aimed at forming students' self-awareness and responsibility for the decisions made,
commitment to actions within the framework of legal norms. The discipline studies the foundations of
state and law, constitutional law, public administration and law enforcement, administrative, anti-
corruption, civil, family, labor, environmental, criminal, procedural law, the foundations of an anti-
corruption culture. Students will interpret the main articles and provisions of individual regulations in
terms of life situations and professional activities. Particular attention will be paid to solving cases on
anti-corruption actions and manifestations of corruption. The form of assessment is a combined
examination in the form of an oral and written survey. By discipline, it is possible to transfer similar
courses from the platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and
others.
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8.3

DKOHOMHKA KoHE OM3HEC
Heriznepi /

OCHOBBI 3KOHOMHKH H
ousneca/

Fundamentals of
Economics and Business

[Ton 6iniM anmymiblIap/a K9CIIKepIliK Heri3/iepiH KajbINTacTeIpyFa OarbiTTanraH. [IoH 3KOHOMUKA jKoHE
OM3HecTi YHBIMIACTBIPY HETI3JEpiH, KACIIKEpINIKTI >KOHE OHBIH TYpJepiH, OW3HECTIH KapiKbUIBIK
HeTi31epiH, OM3HECTI AAMBITY CTPATErHsCBHIH J3Ipiieyai, KOCIIKEePIiK KbI3METTI MEMIIEKETTIK peTTeyi
sepaenerini. IIpakTukanslk cabakrap OapbICBIHIAA CTYJEHTTEP KOCIIIKEpIiK KBI3METTIH OpTYpil
JKaFaimapelH KapacThIpajsl, JKarJaiiaapisl LISHIyAiH OpTYPJ TACiaIepiH YCBIHAIBI, ToyeKelIepai
TaNJaiIbl J)KOHE SKOHOMUKAIBIK THIMIUTIKTI ecenrteiini. CryneHTTep OM3HECKE apHAJIFaH HAESIapAbI
YCBIHAJIBI J)KOHE aMBITaJIbl, 03/IepiHiH Ou3Hec-ko0anapbiH a3ipuelini. baranay HbicaHbl OU3HEC-KOCTap
TYpiHIETI 63 *00achlH KONIIUIIK ajablHaa Kopray Oousbin Tabbuiambl. [ToHmE Kasipri KocimkepiepmiH
KOHAaK Jopictepi Kapactelpputrad. [Ton OofibiHma Coursera jkammail amblK OHJIAWH KypCTapbIHBIH
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miatopmaiapslHaH yYKcac KypcTapasl Kalta ecenreyre Oomaapl, OpenU.kz, OpenU.tou.edu.kz xone
Oackaap.

Hucyunnuna nayenena na gopmuposanue 0CHO8 npeonpuHumamenscmea y ooyuaiowuxca. Jucyuniuna
u3yuaem OCHO8bL IKOHOMUKU U OpeaHu3ayuu Ousneca, npeonpuHUMAmenscmso u e2o 8uobl, PUHAHCosble
ocHO8bl Ou3Heca, pa3pabomKy cmpamezuu paszgumus OusHecd, 20CY0apcmeeHHoe pezyauposanue
nPeONpUHUMAMenbCKoll OesimenvHocmuy. B xode npakmuueckux sawamuii cmyOeHmuvl paccmMompsam
pasauyHvle Kelicbl NpeOnpuHUMAmensCcKoll 0eamenrbHOCmu, NpeoaoXdcam pasHvle CHocoObl peuleHus
Kelico8, NPOAHATUIUPYIOM PUCKU U PACCUUMAIOM IKOHOMUYECKYIO d¢dekmusnocmsb. Cmydenmol 6y0ym
npeodiazamse u pazeueams udeu 04 OusHeca, paspabamvliéams cobcmeenHulll busnec-npoexkm. Dopmoti
OYEHUBAHUSA ABNAEMCSA NYOIUUHAA 3auUMa coOCMBEHHO20 NPOeKma 6 gude busHec-niana. B oucyuniune
npeoycMompeHsl 20cmesvle JeKkyuu oeticmeyiowux ousnecmeros. 1o oucyuniune 603modicen nepesayem
AHANOZUYHBIX KYPCO8 C RNAAm@opm Maccosvlx omkpeimulx oHaaun kypcog Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

The discipline is aimed at forming the foundations of entrepreneurship among students. The discipline
studies the fundamentals of economics and business organization, entrepreneurship and its types, the
financial foundations of business, the development of a business development strategy, state regulation
of entrepreneurial activity. During practical classes, students will consider various business cases, offer
different ways to solve cases, analyze risks and calculate economic efficiency. Students will propose and
develop business ideas, develop their own business project. The form of evaluation is the public defense
of one's own project in the form of a business plan. The discipline includes guest lectures by acting
businessmen. By discipline, it is possible to transfer similar courses from the platforms of massive open
online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

8.4

Dkonorust Herizaepi /
OcHoBBI 3K0T0THH/
Fundamentals of ecology

[ToH 3KOJIOTHAIBIK CaHAHBI, TAOMFH PeCypCTapFa YKBINTHI Kapaybl KaJbIITacThIpyFa OarbiTTanrad. [1oH
OKOJIOTHSIHBIH ~ TEOPMSUIBIK  HEri3liepiH, KOpLIaraH opTa MeH OpraHusmuepai, Ouocdepansl,
OpraHM3MEpIiH JaMybl MEH TapajybIHbIH JKaJlbl 3aHIBUIBIKTAPbIH, TAOUFATTAFbl, alaM MEH TipILIiIiK
€Ty OpTachIHJAarbl HSHEPrusl arblHIApbl MEH 3aTTapAblH aWHaJbIMbIH, JKOJOTHSHBIH PECYpPCTHIK-
OKOHOMUKAJIBIK ACMEKTUIEPiH, TaOWFATThl MNailaNaHyAblH SKOJOTUSUIBIK-DKOHOMHKAJBIK TETIKTEPiH,
YHEM/Ii OHAIpICTIH HeTi3i peTiH/e, IKOIOTHIIBIK HOpMallay, CAHUTapJIbIK-THI'MEHAIBIK HOPMATHBTEP MEH
OKOJIOTHSUIBIK CePTU(GHKATTAY b 3ePTTEH/I1, IKOJOTHSIBIK KayIICi3/IiK KoHe TYPaKThl Jamy, YKahaubik
IKOJIOTHSAITBIK Mocenenep. CTyaeHTTep TaOUFaTThl KOpFay KhI3METIHIH HETI3Ti acleKTijaepiH IpakTHKaaa
KOJIJaHaIbl, OHMIPIC MapaMeTpiepi MEH KOpIIaFaH OpPTAaHBIH 3aTTapAblH LIEKTI pYKcaT eTiAreH
KOHIICHTPALMSACHIHBIH KOJIIAHBICTAFbl CTAaHIAPTTapblHA COMKecTiriH Oaranaiinel, sccene JKahaHmbik
9KOJIOTHSUTBIK MOCeJIeNepAi MenryiH e3iHIiK UaesUIapblH CUNaTTaiapl. baranay HpICaHbI aybI3Iia KoHE
ka3bamma cayaiaHaMa TYpiHZAeri OipikTipinreH emrtuxaH Oonbin TaObuiaabl. [Tor Ooiieraia Coursera
Kalmai amblK OHJIAHH KypcTapbIHbIH IuIaT(opManapslHaH yKcac KypcTap/bl Kaita ecenrteyre 00Jazpl,
OpenU.kz, OpenU.tou.edu.kz »one Gackaap.

Hucyuniuna nanpasnena Ha @Gopmuposanue KON02UYECKO20 CO3HAHUS, Oepedciu8o20 OMHOUIeHUs K
NPUPOOHBIM pecypcam. Jucyuniuna usyyaem meopemudeckie 0OCHO8bl IKOA02UU, OKPYIHCAIOWYI0 cpedy
u opeanusmbl, buocgepy, obugue 3aKOHOMEPHOCMU PA3BUMUS U PACAPOCTNPAHEHUS OP2AHUZMO8, HOMOKU
9Hepauu U Kpy2080pom 6ewecms 8 npupooe, uenogeka u cpedy 0OUmanus, pecypcHo-3KOHOMUYecKue
acnekmsl  IKOAO2UU,  IKOJO20-IKOHOMUYECKUE MeXAHU3Mbl  NPUPOOONONIb308AHUA, KAK  OCHOBY
bepesiciusoeo npou38o0Cmad, IK0A0SUHeCKoe HOPMUPOBAHUEe, CAHUMAPHO-CUSUEHUYECKIE HOPMAMUGDL U
9IKONOSUYECKYIO CEPMUPUKAYUIO, IKOTOSUHECKYI0 OE30NACHOCIb U YCMOoUYugoe pazeumue, 2100anbHble
aKonocuyeckue npooremvl. CmyoeHmvl NPUMEHAM HA NPAKMUKe OCHOBHbLE ACHEeKMbl NPUPOOOOXPAHHOU
0esAmenbHOCMU, OYeHsAm COOmeemcmeue napamempsl npou3go0Cmed U OKpyxucarouel  cpeovl
0eliCmBYIOWUM  HOPMAMUBAM NPeOeNbHO-00NYCTNUMbIX KOHYEHMPAYUll ewjecms, ONUWYM 8 Icce
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cobcmeennvle udeu peuleHus 2noOanbHblX IKOA02UUecKUX npoodrem. Popmoil oyeHusanus A6IAemcs
KOMOUHUPOBAHHBIL IK3AMEH 6 BUude YCMHO20 U NUcbMeHHoz2o onpoca. Ilo Oducyuniumne 603ModxHceH
nepesauem aHANOSUYHBIX KYPCO8 C NAAMPOPM MACCO8bIX OmMKpvimbvlx ounaiin kypcos Coursera,
OpenU.kz, OpenU.tou.edu.kz u opyeux.

The discipline is aimed at the formation of environmental consciousness, a thrifty attitude to natural
resources. The discipline studies the theoretical foundations of ecology, the environment and organisms,
the biosphere, the general patterns of development and distribution of organisms, energy flows and the
circulation of substances in nature, humans and the environment, resource and economic aspects of
ecology, environmental and economic mechanisms of nature management, as the basis of lean
production, environmental regulation, sanitary and hygienic standards and environmental certification,
environmental safety and sustainable development, global environmental problems. Students will put
into practice the main aspects of environmental protection, assess the compliance of production and
environmental parameters with the current standards for maximum permissible concentrations of
substances, and describe their own ideas for solving global environmental problems in an essay. The
form of assessment is a combined examination in the form of an oral and written survey. By discipline, it
is possible to transfer similar courses from the platforms of massive open online courses Coursera,
OpenU.kz, OpenU.tou.edu.kz and others.

8.5

FruteiMu 3eprreynepain
Herizaepi /

OCHOBBI Hay4YHBIX
HccieoBaHuii/
Fundamentals of scientific
research

[ToHHIH MaKcaThl CTYISHTTEPIi FBUIBIMH KYMBICKAa INablHnay. KypcTHIH/OHHIH Ma3MyHBI: FBUIBIMU
3epITeyNepl Kocmapiay 3oHE OHBIH KYpPBUIBIMBI, JKCIIEPUMEHTTEp JKYPridy >KoHE ToxipHOelik
MOJIIMETTEpi OHACY, KbUTy-dHEPIeTHKa CalachlHAAFbl MPOOJEeMalIBIK Macejesepli KO daicremeci
JKOHE FBUIBIMH-3E€PTTEY JKYMBICTApBIHBIH HOTHOKeNepiH Tipkey. Toxipubenik cabakrapaa CTyIEHTTED
FBUIBIMH ~ NPOOJIEMaHbl ~ KOIOJBI, 3CPTTCY CalachIHIAFbl FBUIBIMH  JKCTICTIKTEPII  TaJAay.bl,
SKCIEPUMEHTTIK 3epTTeyJIep KYPri3yli, SKCICPUMEHTTIK MOIIMETTEpPl OHJACY OIICTepiH MEHrepyii
y#peHenai, 3epTTey JKYMBICHIHBIH HOTWIKEJEPIH YCHIHY JaFAblIapblH anaabl. KopwITbIHABI Oara
nopT(oIHO KOpPFay HOTHXKeepi OOMbIHIIA KOHBLIABI.

Llenpto MUCUMIUIMHEL SBJISETCS MOJATOTOBKA CTYAEHTOB K HAay4dHOW aesTenbHOCTH. ColepkaHHe Kypca:
TUITAaHAPOBAHWE HAyYHBIX HCCIEIOBAaHWN M MX CTPYKTypa, NPOBEICHHE 3KCIICPUMEHTOB M 00paboTKa
9KCIIEPUMEHTANIBHBIX AHHBIX, METOJOJIOTHS IIOCTAHOBKHM TPOOJEMHBIX BOIIPOCOB B  00JacCTH
TETJIOPHEPTETUKN M 0POPMIIEHHE PE3YIIbTaTOB HaydHO-HCCIIen0BaTeNbecKol paboTel. Ha mpakTiuecknx
3aHATUSAX CTYIEHTHI HaydaTcs CTaBUTh HAYYHYIO NMPOOJIeMy, MPOBEAYT aHAIHN3 HAYYHBIX JOCTHXKCHUH B
obyacTu  HMCClEAOBaHUs, TPOBENYT OKCIEPUMEHTAJbHbIE HCCIEJO0BaHUSA, OBJIAACIOT crocodamu
00paboTKN SKCHEPUMEHTANBHBIX JAHHBIX, IOJy4aT HaBBIKM B O(GOPMIIEHHHM pe3yJbTaTOB HAay4HO-
HCCIIeI0BATEIbCKON paboTHI. ITOroBas oleHKa BBIBOAUTCS MO pe3yIbTaTaM 3allUThl MOPT(HOIHO.

The purpose of the discipline is to prepare students for scientific work. Course content: planning of
scientific research and its structure, conducting experiments and processing experimental data,
methodology for posing problematic issues in the field of heat and power engineering and recording the
results of research work. In practical classes, students will learn to pose a scientific problem, analyze
scientific achievements in the field of research, conduct experimental research, master methods of
processing experimental data, and gain skills in presenting the results of research work. The final grade
is based on the results of portfolio defense
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8.6

Kap>XbUIBIK cayaTThUIBIK
Herizaepi/ OCHOBBI
(uHAHCOBOI
rpamotHocTH/ Basics of
financial literacy

[ToHHIH MaKcaThl CTYACHTTEPAC KEKe Kap KbIFa KaTBICTHI IICNIM KaObLIIay Ke31H/IE YTHIMIIBI KapiKBIIBIK
MIiHE3-KYIBIKTBI, COHBIMEH KaTap UUQPPIBIK TEXHOJIOTHAIAPABI KOJIAHY AapKBUIBI  Kap KBUIBIK
KBI3METTEP/I TYTHIHYIIBUIAD PETIHAE OJapAbIH KYKBIKTaphl MEH MYIJIEICPiH KOprayra OaiaHBICTHI
MPOLIECTep/Ii CHIHM TYPFBIJAH Oaranay MXoHE Tanjay KaOUIeTiH JaMbITy TEXHOJOTHsUIap OOJIbII
TaObIIaabl. KapKbUIBIK cayaTTBUIBIK JEHTeHiH apTThIpy OiTiM alymibuiapra YTBIMABI KapiKbLUIBIK
menriMaep KaOpuimayra, TYBIHOAWTBIH — KApKBUIBIK —~ MOCEJIENEepAl  IIEeIIyre KOHE  KapKBUIBIK
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aJasIKTBIKTap bl YaKTHUIBI TaHyFa MYMKIHIIK Oepeni. «KapKbIIbIK cayaTTBUIBIK HETi3Aepi» KypChl KEeKe
KapKbIHBI OacKapy camachlHaa OuTiM MeH Aaraplaapisl anyra OarbiTTasrad. Kypc meHOepinae Oimim
aNyHIbUIap KapiKbl CalachIHAAFbl OAPIbIK KypalAap/ibl MPAKTHKaa KOJJAHY Ibl, KHHAKTAP/IbI CAKTaY/IbI
JKoHE KeOeHTyxi, OFOMKETTI cayaTThl KOCHapiIayabl YHPEHE I, CadbIKTapbl ecelnTey jKOHE Teley KoHe
CaJIBIK €CENTUIITiH IYPBIC TOJNTHIPY OOMBIHIIA TPAKTHUKANBIK IaFaplIapra ue Ooyaabl, Kap>KBUIBIK
aKmapaTThl TaJIAayabl )kKoHe O0apabap MHBECTHIHMSIIBIK CTPATCTUSHBI TaHIAY YIIIH KAapiKbl OHIMACPIHIC
Oarnapnaypl yiipeHesai.

Lenv oucyunnunvl saensiemcst hopmuposanue y 00y4aromuxcs payuoHaibHo20 GUHAHCOBO20 NOBEOEHUs.
npU  NPUHAMUU  Peuenull, KACAWUXcs JUYHbIX QUHAHCOB8, a MAKiCe CNOCOOHOCMU KPUMUYEeCKU
OoYyeHusams U AHANUUPOBAMb HPOYECCHl, CEA3AHHbIE C 3AWUMOU UX NpAe U UHMEPeco8 8 Kauecmee
nompebumeneti PUHAHCOBLIX YCIIY2 NOCPEOCMBOM UCTIONb30BAHUS 8 MOM YUCTE YUDPOBbIX MEXHOIOUM.
Tosvluernue ypoeHs uHAHCOB0U 2pAMOMHOCU NO360AAM 00YYAIOWUMCA NPUHUMAMb DAYUOHATbHbIE
@unancosvle peuienus, peulams 803HUKaAOWUe PUHAHCOBbIE NPODTIEMbl U CB0eBPEMEHHO PACHO3HABAMb
@unarncogvie mowennuuecmaa. Kypc «Ocrhosvl (hunancogoli epamomuocmuy HAnpasiern Ha NoyyeHue
SHAHULL U HABBIKOG 8 001ACMU YNpasieHus JudHbiMu Quuancamu. B pamkax xypca obyuarowuecs
HAy4ames UCHONb308AMb HA NPAKMUKE BCEBO3MOJNCHbIE UHCMPYMEHmbl 6 o0bracmu QUHAHCOS,
COXPAHAMb U NPUYMHONCAMb HAKONJLEHUs, 2DAMOMHO HIAHUPO8AMb OI00XdCem, NOIYYams NPAKMuUYecKue
HABBIKU 1O UCHUUCIEHUIO U YNAAme HAN0208 U NPAGUIbHOMY 3ANOJHEHUI0 HAN02080l OMmMYemHOCm,
HAYYamcst aHanu3upo8ams QUHAHCOBYIO UHGOPMAYUIO U OPUEHMUPOBATNBCS 8 PUHAHCOBBIX NPOOYKIMAX
07151 8blOOPA A0EeKBAMHOU UHBECMUYUOHHOU CIPAMeUl.

The discipline aims to encourage rational financial behaviour in students when making decisions related
to personal finances, and to develop their ability to critically evaluate and analyse processes related to
protecting their rights and interests as consumers of financial services using digital technologies.
Improved financial literacy enables learners to make rational financial decisions, solve financial
problems, and recognise financial fraud promptly. The 'Basics of Financial Literacy' course aims to
equip students with the knowledge and skills necessary for personal financial management. During the
course, students will learn to apply all kinds of financial tools in practice, save and increase their
savings, plan their budgets competently, acquire practical skills in calculating and paying taxes and
correctly completing tax returns, analyse financial information, navigate financial products and choose
an appropriate investment strategy.

8.7

JKacanapl HHTEIEKT /
HckyccTBeHHbIN
nuremnext/ Artificial
intelligence

[TonHiH MakcaThl OaraapiaManblK Kypajiuapabl jkoHe okacaHiasl uHrewiekt (OKU) omicrepin
NpPaKTHKaJbIK KOJJIaHy OOWBIHIIA KY3BIPETTUIIKTEpAl  KAJIBINTACTBIPY, OPTYpJ  MaKcaTTarbl
MHTEJUIEKTYaNJIbl KYHenepai Kypy TeopusChl MEH NpPaKTHKAChIHBIH Ka3ipri jKargabl Typaybl TYTac
TYCIHIK KaJbINTACThIpY Ooubin TaObuianel. [loHHiH Masmysbl: JXKM-Te Kipicrie, TEXHHMKaJbIK eMec
Mamaagapra apHanraH JKU-te momy; JKW-HiH opTypii Kypangapsl MeH IUaTGopMaiapbelH 3epTIEY;
YJIKeH TUIIIK MOJeNbAepre Kipicre; MOTiHAep MeH jkammbiiay ymriH LLM-ai konnmaHy; KoATalIMaraH
iatdopmanap/sl KoJiJaHa OTBIPHIIN, KOJATaJMaraH jKacaH/bl MHTEIUIEKT MOJEIbJCPIH KYpY; *KacaHIbl
MHTEJUIEKT KYpPaJIAapblH KOJIJaHa OTBIPHII I'€HEPATHBTI OHEP MEH MY3bIKa KYpy; JKacaHIbl MHTEIUIEKT
KypaJiapblH KOJIJJaHy OOBEKTUIepAl aHBIKTAy >KOHE JKIKTeY YIIiH KeCKiHIl TaHy; TaOMFH Tl eHIeY
Heriznepi; NLP KypangapsIMeH MOTIHAIK JepekTep MeH KeHUI-KyHmi Ttangay; JKW Herisinzeri
KypaJiap/sl IaiianaHa OThIPBIT HHTEPAKTHBTI BU3yanu3auusiap xacay; KW apKbuIbl TYTHIHYIIBIIApFa
KbI3MET KOPCETY CamachlH JKaKcapTy YLIIH MapKeTHHI IeH >KapHamaza, KapKbUIbIK Kbizmertepae KU
Konnany; 0imim 6epyneri XK uaHOBamsuiapsr; dSTukaislk Maocenenep JKIU; KM -uin koramra ocepi; KU-
Teri ykaHa TeHJeHUusIap. [IpakTUKanblK Kype MbIHANAPbI KAMTHIBI: "yKacaHIbl MHTEJUICKT JKOHE aJ[aM
MUBI" TaKBIPHIOBIHAAFHI TIKIpTAIAC; JKaCaH bl MHTEJUICKTIICH KYMBIC iCTEY YIIiH SPTYPJIi Kypajaaap MeH
miatopMaapabl MPaKTUKAIBIK Maigaiany; MOTIHIAEpi reHepanusuiay yimin LLM konnmaHy; KOICHI3
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miaropMaapapl MaigaaHa OTBHIPHIN, OaFmapiaMaliayChl3 JKacaHIbl WHTEJUIEKTTIH VAT YIATUIepiH
KYpy; KECKiHIep MEH MY3bIKaHbl JKacay VIIIH OpTYpJli TEHEepaTHBTI ©HEep KypalJgapblIMEH MYMKiH
SKCIEPUMEHTTEP KYPTildy; KECKiHAEpIeri MOIeIbAep Al OKBITY JKOHE HBICAHIApAbl TaHY YIIiH KeCKiHII
TaHy KypajJapblH TaifanaHy; MOTIHOIK JepeKTepii Taiuaay, HWHTEPaKTHBTI BH3YaJIH3aIlusd
MYMKIHIIKTEpiH KOJNJTaHy; NOEpeKTepli TalAay MKOHE MapKeTHHITIK HayKaHAapIel KYPY; KapiKbl
callachIHIAFbl TyeKenJaepal Ooinkay jkoHE Tajjay; 4arOhoTTap MEH BUPTYaJbl KOMEKIILIEpIl KYpYy;
JKacaHJbl MHTEJUIEKTTI KOJNJAHYIBIH ATHUKANBIK IMIEMMalapblH TaJKbUIay; >KacaHAbl WHTEIUIEKTTIH
KOFaMFa JKoHE KOFaMFa acepi Typajibl TonThIK Hikipranactap XKM-teri 6onamak Tpeaarep. KopbIThIHIBI
Oakpliay '"KEKENEHMIPIIreH OKBITY ToXipuOeci: KacaHAbl HMHTEIUICKT Kypajigapbl — apKbLIbl
JKEKeJIeHAIpireH OimiM Oepy MaTrepuaiiapblH )Kacay MYMKIHAIKTEpIH »SHE OKBITY TaXipuOeciH
3epTTey'K0o0achlH OpBIHAAY JKOHE KOpFay TypiHAe yHbIMAacToipeiiafpl. [lon OolipiHma Coursera
JKaNIail anblK OHIaWH KYpCTapbIHBIH IDIaT(opManapelHaH yKcac KypcTapAbl KaifTa ecenteyre Oonasl,
OpenU.kz, OpenU.tou.edu.kz xoHe Gackamap.

Lenvro Oucyuniunel sensemcs @GopMuposanue KoMNemeHyuti Nno NpaKmudyeckomy HRpUMeHeHU
NPOSPAMMHO20 UHCMPYMEHMAapus U Memooo8 UcKyccmeeHHoz2o unmeinnekma (MHU), ¢opmuposanue
YeNoCMHO20 NpeoCmasiieHuss O COBPEMEHHOM COCMOSHUU Meopuu U NPAKMUKYU NOCIMPOeHUs
UHMENLIeKMYAIbHbIX cUucmem pasiuyHoz2o HasHadenus. Coolepowcanue Oucyuniunvl: Beedenue 6 UM,
0630p HU ona cneyuanucmos nemexuHuueckozo npo@uis; U3yHeHue pasiuyHblX UHCMPYMEHMO8 U
naam@opm UH; esedenue 8 boavuiue s1361k08ble MOOenU, ucnoavzosanue LLM ons eenepayuu mexcmos
u 0606wenus, nocmpoenue Mooenel UCKYCCMBEHH020 UHMENIeKma 6e3 KOOUPOBAHUsL C UCNOIb308AHUEM
niam@opm 6e3 Kooa; Cco30anue 2eHepAMUEHO20 UCKYCCMBA U MY3bIKU € UCTIONb30BAHUEM
UHCMPYMEHMO8  UCKYCCINBEHHO20 UHMENNEKMA, UCHONb308aAHUe UHCMPYMEHINO8 pPACHO3HABAHUS
uz06padicenuti Ol OOHAPYICeHUs. U KIaccu@urkayuu o6beKmos, 0CHO8bl 0OpAbOMKU eCMecmeeHH020
A3bIKA; AHATU3 MEKCTOBbIX OAHHBbIX U HACMPOeHUU ¢ nomowvro uncmpymenmos NLP; cozdanue
UHMEPAKMUBHBIX SU3YANUZAYULL C UCNONIb30BAHUEM UHCIPYMEHNO8, OCHOBAHHbIX Ha WU, npumenenue
HU 6 mapxemumnee u pekname, (DUHAHCOBLIX YCyeax, O/ HOBbIUEHUS KAYeCm8d OOCIYHCUBAHUS
Kauenmog ¢ nomowpro MU, unnosayuu UU 6 obpaszosanuu, smuueckue npobaemvl MU, enuanue MU na
obujecmgo, Hogvle menoenyuu 6 HUH. [Ipakmuueckuii Kypc Oyoem 6KmOUaAmMb: OUCKYCCUIO HA MeMy
«HckyccmeeHHbll UHMENIEKM U 4el08edecKuti MOo32», NPAKMuYeckoe UCHONb3068AHUE PA3TUYHBIX
UHCIPYMEHMO8 U NAam@opm 015 pabomuvl ¢ UCKYCCMBEHHbIM UHMELIeKmMOoM, npumenenue LLM Ons
2eHepayuyu  MeKCmos, NOCMpOeHue NPUMEPHbIX MoOeiell  UCKYCCMBEeHHO20 UHmennekma 6e3
nPOSPaAMMUPOBANUS C UCNONb308ANHUEM NAAMPOPM De3 KOOd, NPposedeHUe B03MONCHBIX IKCNEPUMEHMOB
C PA3IUYHBLIMU UHCIMPYMEHMAMU 2eHePamueHo20 UCKYCCMBA O CO30aHUsA U300padXCeHull U My3bIKU,
UCNONBL308AHUE UHCIPYMEHMO8 PACNO3HABANUSL U300pAdCeHUll 01 00YYeHUs MoOenell U PACNO3HABAHUSL
00beKmMo8 HA  U300PAdICEHUAX, AHAIU3  MEKCMOBbIX  OAHHBIX, NPUMEHEHUEe  B03MOJNCHOCHEN
UHMEPAKMUBHBIX — GU3YATUZAYUL,  AHATU3 OAHHBIX U  CO30aHUe MAPKEeMUH208bIX  KAMNAHULL,
NPOSHO3UPOBAHUE U AHAMU3 DPUCKOS 6 (DUHAHCOBOU cepe; co30aHue yYam-O0mMo8 U GUPMYATbHBIX
HOMOWHUKO8, 00CYAHCOeHUe SMUYecKux ouremm ucnonvzoganus MU, epynnosvie ouckyccuu o enusHuu
HU na obwecmso u 6yoywux mpendoe 6 HU. Hmozoswiii KoHmpons Oydem 0opeanu308aH 6 6ude
8bINOIHEHUs U 3auumsl npoekma «llepconanu3upo8anHvlii onvlm 00yUeHUs. U3yyeHue 603MONCHOCHeEl
CO30aHUs NepCOHATUBUPOBAHHBIX 00PA30BAMENbHBIX MAMEPUALO8 U ONblMAa 00yHYeHUs ¢ NOMOWbIO
UHCMPYMEHMO8 UCKYCCMBEHHO020 unmennekmay. Ilo oucyuniune 803modicer nepesauem aHANIOSUYHBIX
KYpCco8 ¢ niam@opm maccogvix omxpvimuix onaaun xypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u
Opyeux.

The purpose of this discipline is to develop the practical application of software tools and artificial
intelligence (Al) methods, and to provide a comprehensive understanding of the current state of theory




and practice in the development of intelligent systems for various purposes. The content of the discipline
includes: Introduction to Al, Overview of Al for non-technical specialists, Study of different Al tools
and platforms, Introduction to large language models, Use of LLMs for text generation and
generalization, Building Al models without coding using no-code platforms, Creating generative art and
music using Al tools, Using image recognition tools to detect and classify objects, Basics of natural
language processing, Analysing textual data and sentiment using NLP tools, Creating interactive
visualisations using Al-based tools, Applications of Al in marketing and advertising, Applications of Al
in financial services, Applications of Al to improve customer service, Al innovations in education,
Ethical issues of Al, The ethical issues of Al; The impact of Al on society and new trends in Al. ,

The practical course will include: A discussion on 'Artificial Intelligence and the Human Brain'.-
Practical use of various tools and platforms for working with artificial intelligence.- Application of
LLMs for text generation. Building approximate models of artificial intelligence without programming
using no-code platforms. Possible experiments will be conducted with different generative art tools to
create images and music, and image recognition tools will be used to train models and recognise objects
in images. Textual data will be analysed, the possibilities of interactive visualisations will be applied,
and data will be analysed to create marketing campaigns. Forecasting and analysing risks in the financial
sphere, creating chatbots and virtual assistants, and discussing ethical dilemmas in the use of Al will also
be covered, as will group discussions on the impact of Al on society and the use of Al to create a
personalised learning experience. The final assessment will take the form of a presentation and defence
of the project, 'Personalised learning experience: exploring the possibilities of creating personalised
educational materials and learning experiences with the help of artificial intelligence tools'. Similar
courses can be credited from the following platforms: Coursera, OpenU.kz, OpenU.tou.edu.kz, and
others.

8.8

Kayinciznik »xoHe
HWHKJTFO3USITBIK OpTa/
be3onacHocTh B
WHKJTFO3UBHAS cpea/
Safety and inclusive
environment

MyMKIHIITT TIeKTeyNi >KaHAApAbIH KOHE XaNBIKTHIH Oacka l1a oINeyMETTIK ocall TONTaphIHBIH
KOXKCTTUTIKTePIH €CKEepeTiH Kayilnci3, KOJDKETIMAI JKOHE WHKIIO3MBTI OpTa Kypy OoifbIHIIA
CTYACHTTEPAIH OLTIMI MEH MPAKTHKAJBIK MaFIbUIapbIH KalIbINTAacThIpy. MHKITI03US QHI0COPHSICH, TeH
KOJDKCTIMIUTIK KaFUAaIapsl, XaJbIKapajblK KOJDKETIMIUTIK CTaHAapTTapbl Oap OLTIM amyIIbIHBIH
TYCiHIri. MyMKIHAITI IIEKTeYIIi agaMIapIslH KOKSTTUTIKTEpiH eCKepe OTHIPHIN, FUMaparTapia, KeJiKTe,
aBakyanus ke3inge sxoHe TXK-ma Kayinci3mik Herizaepi MeH KayilcCi3gikTi KaMTaMachl3 €Ty JaFIbpUIapbiH
KaJIBINTACTHIPY. 3aHJap MEH CTaHAapTTap CHSIKTHI HOPMATHMBTIK-KYKBIKTBIK ~0a3aHbl  Oliy.
TonepaHTTBUIBIK STHKAChl MEH ©3apa iC-KMMBUIbIH, 3THKAJIBIK MiHE3-KYJIBIKTBI, epeKIlie KaKeTTUIKTepl
0ap ajamyiapra KOMeK KOpCeTy dTHKAChIH KaJbIITaCThIPY.

Dopmuposanue y cmyoeHmos 3HAHUl U NPAKMUYECKUX HABbLIKOG HO CO30aHuUi0 Oe30nacHol, 00CMYNnHoOU
U UHKTIO3UBHOU Cpeodbl, Yyyumsvisaioujell nompedHocmu a0oel ¢ O0SPAHUYEHHBIMU BO3MONCHO CINAMU
300posbs (OB3) u Opyeux ysaseumvix epynn uacerenus. Ilowsmue obyuarowezocs ¢ ¢urocoguei
UHKTIO3UU, NPUHYURAMU DPABHO20 OO0CMYNA, MENCOYHAPOOHBIX cmandapmos docmynnocmu. OcCHOGbl
bezonacnocmu u ymenus obecneuerus 0e30nACHOCMU 6 30aHUsX, mpancnopme, npu 38axyayuu u 6 4YC ¢
yuemom nompebnocmet auy c¢ OB3. 3uanue nopmamueno-npagogou 6azvi maxux KAk 3aKOHbl U
cmanoapmel. Popmuposarue 3MuKu U B3AUMOOCUCMEUs. MOAEPAHMHOCY, IMUYHO0 NOBCOCHUS,
IMUKU OKA3AHUSL NOMOUWU TIHOOSM C 0COOBIMU NOMPEDHOCMAMU

The formation of students' knowledge and practical skills to create safe, accessible and inclusive
environments that consider the needs of disabled people and other vulnerable groups. Understanding the
philosophy of inclusion and the principles of equal access and international accessibility standards.
Students will learn the fundamentals of safety and acquire the skills necessary to ensure safety in
buildings, transport, evacuation and emergencies, taking into account the needs of people with
disabilities. Students will gain knowledge of the regulatory framework, including laws and standards.
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Students will also develop an understanding of ethics and tolerance, and learn how to behave ethically
when helping people with special needs.

Xumust /
Xumust/
Chemistry

[ToHHIH MaKcaTBI-HETI3T1 XUMUSIIBIK epeXerepAi, 3aHaap MeH MOIIMETTep i 3epreney, KociOu KeI3MeT
CaJIaChIH/Ia KapamaiblM 3epTXaHaJbIK XUMUSIIBIK 3€PTTCYJICpAi OPBIHAAY JaFAbUIaphIH JaMbITy. [1oH
ATOM-MOJICKYJIAJTBIK 1TIMHIH HETi3ri 3aHABUTBIKTAPBIH, aTOM KYPBUIBIMBI MEH XHMUSUIBIK OaijIaHbIC,
3JIEMEHTTEP MEH KOCBUIBICTAPIBIH KACHUCTTEPl JKOHE KACHETTEPMAiH IMEPUONTHIK JKYHEIe 3JIEMEHTTIH
TaOBLTyBIHA TOYEJIUIN Typajbl Ka3ipri 3aMaHfbl Haesuiap/pl, OeHOpraHWKajbIK 3aTTapiblH HETi3ri
KJIACTapbIH JKOHE OJIAPJBIH XUMUSUIBIK KACUCTTEPiH, XUMUSIIBIK PEaKIUsIapAbIH JKbUIIAM/IBIFBIH KOHE
peaKiys JKbUINAMABIFBIHA OCEp €TETiH (haKTOPNApIbl, XMMHUSIIBIK PEAKIUSIAPABIH JHEPreTUKATIBIK
ocepIiepiH 3epTTeliai - TepMOOMHAMHUKA 3aHIApPbI, EPITIHIIIEp TEOPHACH JKOHE epiTiHANepaeri Tere-
TEH/IK, TOTBIFY-TOTBIKCHI3JaHy IPOIECTEePi, SIEKTPOIN3 MPOIIEeCi, TalbBAHMKAIBIK AJIEMEHTTIH KYMBIC
NPUHIKIT, XUMHASUIBIK TOK Ke3[epi, MeTalul KOPPO3WACHI KOHE MeTalJaplbl KOPPO3WsiiaH KOpray
omictepi. CTYIEHTTEp 3€pPTXaHAIBIK KOHE MPAKTUKAIBIK KYMBICTAPbl OPBIHAAH OTBIPHIN, KICIOH
KBI3METTE XUMISIHBIH HETi3Ti 3aHNapblH, CTATUCTHKAJBIK, AKCIIEPHUMEHTTIK 9MiCTepAi KOIAaHy YIIiH
TeOpMSUTBIK OimiMai OekiTenmi.baramay 3epTXaHaNbIK XOHE MPAKTUKAIBIK Ca0aKTapIBIH HOTIDKEIEPiH
KOpFay »OHE TCOPHSUIBIK CYpaKTapra »ayanrap MEH eCenTepHi IICHIyli KAMTHUTBIH KOPBITHIHIBI
EMTHXaH TYPIHJEC OTeIl.

Lenv oucyuniunvl — uzyuenue OCHOBHBIX XUMUYECKUX NOJONCEHUN, 3AKOHO8 U CEEOCHUl, PA3GUMUSs
HABLIKOG  GLINOJIHEHUSL  DNEMEHMAPHLIX  1A0OPAMOPHBIX  XUMUYECKUX UCCAed08anull 6  obaacmu
npogheccuonanvholl dessmenvrocmu. Jucyuniuna usyvaem OCHOBHblE 3AKOHbI AMOMHO-MOAEKYIAPHOO
VUeHUsl, COBPEeMEHHble NPEOCMABNIEHUs. O CIPOEHUU AMOMA U XUMUYECKOU C6:3U, CEOUCMBAX DNIEMEHNO8
U COeOUHEHUl U 3ABUCUMOCMU CEOUCMSE OMm HAX0JICOeHus nemenma 6 Ilepuoduueckoi cucmeme,
OCHOBHbLE KIACCHL HEOP2AHUYECKUX 6EUECME U UX XUMUYECKUX CEOUCME, CKOPOCb XUMUYECKUX PeaKyull
u axmopwl, enusiowUe HA CKOPOCMb DeaKyutl, dHepeemuyeckue 3@ekmpl XUMULeCKUx peaxyutl -
3aKOHbL  MEPMOOUHAMUKL, MEOPUU PACMBOPO8 U PABHOBECUSL 6 PACMEOPAX, OKUCIUMETbHO-
60CCMAHOBUMENbHBIE NPOYECCL, NPOYECC INEKMPOIU3A, NPUHYUN PAOOMbL 2ATIbEAHUYECKO20 DIIeMEHmd,
XUMUYECKUe UCHOYHUKY MOKA, KOPPO3UU MEeMAulo8 U CHOCOObL 3aujunivl Memaiio8 Om KOppPO3UU.
CmyOdenmul, 8bINONHSSL IAOOPAMOPHbLE U NPAKMUYECKUE PAOOMbL, 3aKPENISION MeopemuiecKue 3Hanus
0711 UCNOIL30BAHUSL OCHOBHBIX 3AKOHO6 XUMUU, CHAMUCTIUYECKUX, IKCHEPUMEHMANbHIX MEmOo00s8 6
npogeccuonarvhoiu  desmeavrocmu.  Oyenusanue npoudem 6 Guoe 3aWUMbl  Pe3yIbmamos
1aOOPaAmopHbIX U NPAKMUYECKUX 3AHAMUL U UMO0208020 IK3AMEHA, BKIIOYAIOWE20 OmEenvl Ha
meopemuuecKue 60npoc U peuleHue 3a0au.

The purpose of the discipline is to study the basic chemical provisions, laws and information, the
development of skills in performing elementary laboratory chemical research in the field of professional
activity. The discipline studies the basic laws of atomic-molecular teaching, modern ideas about the
structure of the atom and chemical communication, the properties of elements and compounds and the
dependence of the properties of the element in the periodical system, the main classes of inorganic
substances and their chemical properties, the speed of chemical reactions and factors affecting the speed
of Reactions, energy effects of chemical reactions - laws of thermodynamics, theory of solutions and
equilibrium in solutions, redox processes, the electrolysis process, the principle of operation of the
galvanic element, chemical sources of current, metals corrosion and metals from corrosion. Students,
performing laboratory and practical work, consolidate theoretical knowledge to use the basic laws of
chemistry, statistical, experimental methods in professional activities. Evaluation will be held in the form
of protecting the results of laboratory and practical classes and the final exam, including answers to the
theoretical issue and solving problems.
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Maremaruka 1/
Maremaruka 1/
Mathematics 1

TToHHIH MaKcaThl - MaTeMaTHUKAJIBIK CAyaTTHIIBIKTHI KAJIBIITACTHIPY, OONamaK KoCiOn KbI3METTe KaXKeTTi
ipremi 3aHIap/Ibl, KJIACCUKAIBIK KOHE Ka3ipri 3aMaHFbl MaTeMaTHKa TEOPUSUTAPBIH urepy. MaTtemarnka 1
KypCBHIHBIH OarJapiaMachlHBIH Ma3MYHbBI MBIHAJIApAbl KAMTHU/ABL. KUBIHTBIK TECOPUSICHIHBIH 3JIEMEHTTEPI.
Kypneni caamap. OnmapapIH YCTiHIETI opeKeTTep; MaTpHUIlaiap KOHE OJIapMeH opeKeTTep. MaTpHumaibik
tegueynep. Tomrap. Cakumnamap. Opicrep. AHBIKTaybIIITap. JleTepMHHAHTTApABIH KAaCHETTEPi.
JerepmuHanTTapasl ecenrtey. Bexropnap. MarpuiianslH MEHIIIKTI MOHJIEpl MEH MEHILIIKTI BEKTOPJIaphI.
BekropnapablH CKalspibIK, BEKTOPJIBIK JKOHE apajlac KeOeHTiHAiIepl >KoHe OoJapiblH KacHUeTTepi.
CBI3BIKTHIK anreOpanbik TeHAeyep xyieci. Kpamep omici, MaTpunansik oic, ['aycc ofici; sKa3bIKTHIKTa
Ty3y. Kenicrikreri Ty3y. Ekinmi perrti kuceikrap. Exinmni perTi 6eTrep; HYKTeeri »oHe HIeKCI3IiKTerl
¢ynkiusneiy weri. [llekciz mareiH QyHKUMsUIap KoHe onapibiH Kacuertepi. Hykrexeri GpyHKUMSHBIH
Y3Iikci3miri. Y3imic HYKTeNnepi >XKoHe ONapJblH JKIKTeNyi; (DYHKIUSHBIH TYBIHABICH. DYHKIMSHBIH
mupdepennmanel.  Kypmemi  ¢yHkumsHbslH — TyslHAbICH.  Jlommrans  Epexkeci.  DyHKUMSHBIH
MOHOTOHIBUIBIK IIAPTTApHl. DKCTpeMyM OQyHKIusmapsl. Winy Hykremepi. OyHKIUSIHBI 3epTTEy MEH
rpadUKTIH JKalmmbl cxeMmachl; OipHemle aWHBIMaNbUIAPABIH (GYHKIIIapsl. [lex xkoHe Y3HIKCI3MmiK.
Iminapa tyemgemiap. bareir OoifprHma TyerHAeL [paament. bBipHeme aiHBIMaNBl (YHKIUSHBIH
9KCTpeMyMbl. CTyAEHTTEp NpPAKTHUKAIBIK MACeNeNepi WICHIeal, COHBIH imiHAe OarmapiaMalbiK
JKacaKTaMaHbl KOJIZaHa OTBIPHIN, ©3 Ke3KapacTapbl MEH NICHIMIEpiH Koprayabl yWpeneni. baramay
NPaKTHKAJIBIK €CeNTepAiH AepOec IemiMIepiH KoHe TEOPHSIIBIK CypaKTapFa yayanTtap MEH ecenTepi
HICIIY{I KAMTUTBIH KOPBITHIHIBI EMTUXaHJIBI KOpFay TYpiHAe erexi. [IoH OargapramMachlHBIH Ma3MYHBI
cepikrec JKOO OarnapiamacbiMeH YHJIECTIpIreH.

Lenv oucyuniunvl — opmuposanue mamemamudeckou epamomHOCu, 0C80eHUsT PYHOAMEHMATbHBIX
3aKOHO8, Meopull KIACCUYECKOU U COBPEMEHHOU MAMeMamuku, HeoOXooumvlx 6 Oyoyujell
npogeccuonanvuoul desimenvrocmu. Codeporcanue npocpammuvl Kypca Mamemamuxa 1 exnouvaem:
Onemenmosl meopuu muodxcecms. Komnaexcuvie uucna. Hevicmsusa nao wumu;, Mampuysl u Oeiicmeus ¢
Humu. Mampuuneie ypasuenus. Ipynnoi. Konvya. Hons. Onpederumenu. Ceoticmea onpedenumernei.
Buiyucnenue onpeoenumeneii. Bekmopul. Cobcmeennvie 3HaueHusi u cOOCMEeHHble 6eKMOpbl MAMPULbL.
CkanapHoe, 8eKMOpPHOe U CMEUAHHOE NPoU3BeOeHus 6eKmopos u ux ceoticmed. Cucmemsvl TUHEUHbIX
aneebpauveckux ypaguenuti. Memoo Kpamepa, mampuunviii memoo, memoo [aycca; I[lpsmas Ha
nrockocmu. Ilpsimas 6 npocmpancmee. Kpusvie emopoco nopsioxa. Ilogepxnocmu emopozo nopsoka,
Ilpeden ¢ynkyuu 6 mouxe u Ha Oeckoneunocmu. beckoneuno manvlie @QyHKyuu u ux ceolicmead.
Henpepuvisnocmv ¢ynkyuu 6 mouxe. Touxu paspwisa u ux xraccugpuxayus, Ilpoussoonas @yuxyuu.
Jugppepenyuan  pyuxyuu. Ilpouzeoonas croscnou  @yukyuu. Ilpasuro Jlonumans. Ycnosus
monomonnocmu  Qyuxyuu. Ixcmpemym  @yuxyuu. Touku nepeeuba. Obwas cxema ucCcied08aHUs.
@ynxyuu u nocmpoenust epagura; DyHKYuU HeCKONbKUX nepemeHHvix. Ilpeden u HenpepviHOCmb.
Yacmusie npouszeoonvle. Ilpouzeoonas no nanpaeienuio. I paduenm. dxcmpemym QyHKYuY HeCKOIbKUX
nepemennvix. Cmydenmvl pewiarom RPaAKmMuyeckue 3a0ayu 6 MOM YUCe NPUMEHSS NPOSPAMMHOE
obecneuenue, y4amcs OmMCmMaugams C8OK MOUYKY 3peHus u pewerus. Oyenusanue npoudem 6 suoe
3auUmMbl CAMOCMOSMENbHBIX PEUEHUN NPAKIMUYECKUX 3a0ay U UMO208020 IK3AMEHd, BKII0OUAIOUE20
omeemvl Ha meopemuyeckue eonpocvl u peuwenue 3aday. Coolepoicanue npozpammvl npeomema
2aPMOHU3UPOBAHO C NPO2PAMMOLL 8Y3d NAPMHeEPA.

The purpose of the discipline is the formation of mathematical literacy, the development of fundamental
laws, theories of classical and modern mathematics, which are necessary in future professional activities.
The content of the program of the course Mathematics 1 includes Elements of the theory of sets.
Complex numbers. Actions on them; Matrices and actions with them. Matrix equations. Groups. Rings.
Fields. Determinants. Properties of determinants. Calculation of determinants. Vectors. Eigenvalues and
eigenvectors of a matrix. Scalar, vector and mixed products of vectors and their properties. Systems of
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linear algebraic equations. Cramer method, matrix method, Gauss method; Straight line on the plane.
Straight line in space. Curves of the second order. Surfaces of the second order; Limit of a function at a
point and at infinity. Infinitely small functions and their properties. Continuity of a function at a point.
Breakpoints and their classification; Function derivative. Function differential. Derivative of a complex
function. L'Hopital's rule. Conditions for the monotonicity of a function. Extremum of the function.
Inflection points. General scheme for studying the function and plotting; Functions of several variables.
Limit and continuity. Private derivatives. Directional derivative. Gradient. Extremum of a function of
several variables. Students solve practical problems; including using software, learn to defend their point
of view and decisions. Evaluation will take place in the form of defending independent solutions to
practical problems and a final exam, which includes answers to theoretical questions and problem
solving. The content of the subject program is harmonized with the program of the partner university.
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Maremaruka 2/
Maremaruka 2/
Mathematics 2

[loHHIH MaKcaTbl - MHTErpPajJgbl €CENTey IaFlIbUIapblH KaJbINTACTBIPY, Ipreii MaTeMaTHKAJIBIK
YFBIMIAPBI KYieney, ipreii 3aHgapabl, KIACCHKAJIBIK XKOHE Ka3ipri 3aMaHFbl MaTeMaTHKa TEOPHsIIapbIH
Oomamak kociou kp3MerTe Konmany.llon MaremaTnka 1 KypCHIHBIH JKaJFachl OOJBINT TaOBLIAAbI JKOHE
MbIHAJIApABl KaMTUIBL. AJFamkel (QyHKOHMA. AHBIKTaIMaraH HWHTErpall JKOHE OHBIH KacHeTTepi.
WuaTerpannsHeiH Herisri omictepi MeH (opmymnamapel. WHTerpamus omictepi: Oemiktep OoOWBIHINA,
anMacTeIpy. Kefibip TpHTOHOMETpHSIBIK JKOHE HpparroHanasl GyHKImsmapasl OipikTipy. benrim 6ip
MHTErpaj, oHbIH Kacuertepi. HetoTon-Jleiionnn dopmynacel. benrini 6ip MHTErpanIblH reOMETPHUSIIBIK
JKOHE MEXaHUKAIBIK KochiMInanapsl. Jlypeic emec wuHTerpanmap. MWHTerpainapablH —ecelikTepi.
JlekapTThIK, HOJSPIBIK KOOpAMHATANBIK Kyienepueri Koc uuTerpanapl ecentey. Koc wuHTErpanasl
KochiMiranap. |- skoHe |l-11i TunTeri KUChIK ChI3BIKTHI MHTErpallAap, KacueTTepi xkoHe ecentey. |-mn
sxkoHe |l-m1i GeTTik MHTerpanmap, KacueTTepi koHe ecentey. 1-mi peTTi KapanaibiM auddepeHna bk
TeHaeyyep. bemiHeTiH alHbIMaibUlapel Oap TEHAEYJEp, CHI3BIKTHIK TEHICYJep JoHe bepHymu
TeHaeynepi. JKorapel peTTi CBI3BIKTHIK OipTekTi koHe rereporenai Y. Typakrer ko3ddumuentrepi 6ap
cb3BIKTHIK OipTekti Y. Cannplk karapnap. KarapnapaslH KOHBEPreHUMSACHIHBIH KakeTTi maptel. OH
KaTapiapAblH KOHBEPTeHIMSCHIHBIH JKETKUTIKTI Oenrijiepi. AybICIaisl KoHe ayblcnansl Katapiap. Kyar
Karapiapsl. Adens Teopemacel. Dypbe TPUTOHOMETPUSIIBIK KaTapiapbl. OyHKIUSIAPIBI KYBIKTAY HKIHE
uaTeprnoanusiiay. Canuplk uHTerpanus. Canuplk auddeperuuanus. CTyIeHTTEp NPAKTHKAIBIK
Mocenenepai INemesi, COHBIH imiHAZe OaFmapiaMalblK JKacaKkTaMaHbl KOJJaHa OTHIPBIN, 63
Ke3KapacTtapbl MeH IIeHlMJIepiH Kopraynabl yiipeHeni. baramay mnpakTHKalbIK ecenTepiid aepoec
HICHIIMIEPIH KOHE TEOPHSUIBIK CypaKTapFra jKayanTap MEH ecenTep/i LIeUIyAi KAMTHTBIH KOPBITHIHIIBI
eMTUXaHJIbl KopFay Typinae erteni. [Ton OarnapiamackiHbiH Ma3MyHsl cepiktec JKOO OaraapiamMacsiMeH
yiiecTipinres.

Lenv Oucyunaunvl — Gopmuposanue HABLIKOE UHMESPATLHO2O UCHUCIEHUS, CUCTEMAU3AYUSL
DYHOAMEHMATLHBIX MAMEMAMUYECKUX NOHAMUL, NPUMEHeHUs QYHOAMEHMATLHLIX 3AKOHO8, Meopull
KIACCUYecKoll U COBPEeMEHHOU Mamemamuku 6 0yoyuel npopeccUOHAIbHOU  OesimenbHOCIL.
Jucyuniuna sengemcs npooomicenuem Kypca Mamemamuku 1 u exnouaem: Ilepeoobpasnas.
Heonpeoenennviti unmeepan u eco ceoiicmga. OchosHble npuemvl U QOPMYIbl UHMESPUPOBAHUSL.
Memoovl  unmezpupoganusi: N0 UACMAM,  HOOCMAHOBKOU.  MHmeepuposanue  HeKOMOPbIX
MPUCOHOMEMPULECKUX U UPPAYUOHANbHBIX (QyHKkyuil. OnpedeneHnvlil UHmMe2pal, €20 CEOUCmEa.
@opmyna Hviomona-Jletibnuya. ['eomempuueckue u Mexanuueckue NPUTONCEHUS ONPEOeeHHO20
unmeepana. Hecobcmeenuvie unmezpanvi. Kpamusie unmezpansi. Buiuucnenue 0gotino2o unmezpana 8
0exapmogotl, NoApHol cucmemax xoopounam. Ilpunoscenus osoiinoco unmeepana. Kpusonuneiinvie
unmeepanvl I-2o0 u Il-20 pooa, ceoticmsa u gviuucnenue. Ilosepxnocmuvie unmeepanst I-eo u Il-2o pooa,
ceoticmsa u sviyucienue. QovikHogeHHble Jughgepenyuanvivie ypasnenus 1-eo nopsoka. Ypasuenus c
Pa30enAOUWUMUCS NepeMeHHbIMU, TUHeliHble ypasHeHus U ypaenenus bepnynnu. Jlunelinvie 00HOpoOHble
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u  HeooHopoouvie JY evicuwux nopsaokoe. Jlumeiinvie 00Hopoomvie JY ¢ nocmosHubiMu
koa@puyuenmamu. YHucnosvie psaovl. Heobxooumoe ycrosue cxooumocmu psoos. JlocmamoyHvle
NPUBHAKU CXOOUMOCIU 3HAKONOJONCUMENbHBIX PA008. 3HaKouepedylowuecs u 3HaKonepementsie psobl.
Cmenennvie paoei. Teopema Abensa. Tpueonomempuueckue psaovt @Dypve. Annpoxcumayus u
unmepnoaayus yukyuil. Hucnennoe unmezpuposanue. Huciennoe ougpepenyuposanue. Cmyoenmul
pewarom npakmudeckue 3a0auu 8 MOM YUCie NPUMEHssi NpocpamMmHoe obecneueHue, YYamcs
omcmaueams €010 MOUKy 3penus u peuwtenus. Oyenusanue npotidem 6 6ude  3auUMbl
CAMOCMOSMENbHBIX PEUEeHU NPAKMUYECKUX 3a0ad U Umo206020 K3amMeHd, GKII0UaAIouje20 omeemsi Ha
meopemuueckue gonpocul u peutenue 3aoay. Cooepoicanue npozpammvl npeomema eapmMoHU3UPosaHo ¢
npozpammotl 8y3a napmmuepa.

The purpose of the discipline is the formation of skills in integral calculus, the systematization of
fundamental mathematical concepts, the application of fundamental laws, theories of classical and
modern mathematics in future professional activities. The discipline is a continuation of the Mathematics
1 course and includes Antiderivative. Indefinite integral and its properties. Basic methods and
integration formulas. Integration methods: by parts, by substitution. Integration of some trigonometric
and irrational functions. Definite integral, its properties. Newton-Leibniz formula. Geometric and
mechanical applications of the definite integral. Improper integrals. Multiple integrals. Calculation of the
double integral in Cartesian, polar coordinate systems. Applications of the double integral. Curvilinear
integrals of the 1st and 2nd kind, properties and calculation. Surface integrals of the 1st and 2nd kind,
properties and calculation. Ordinary differential equations of the 1st order. Equations with separable
variables, linear equations and Bernoulli equations. Linear homogeneous and non-homogeneous DE of
higher orders. Linear homogeneous DE with constant coefficients. Number lines. A necessary condition
for the convergence of series. Sufficient criteria for the convergence of positive-sign series. Alternating
and alternating series. Power series. Abel's theorem. Trigonometric Fourier series. Approximation and
interpolation of functions. Numerical integration. Numerical differentiation. Students solve practical
problems, including using software, learn to defend their point of view and decisions. Evaluation will
take place in the form of defending independent solutions to practical problems and a final exam, which
includes answers to theoretical questions and problem solving. The content of the subject program is
harmonized with the program of the partner university.
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Ousuka /Ousmka /Physics

[ToHHIH MaKcaThl: CTYACHTTEpAC (PU3MKAHBIH Ipreiii 3epTTEeYIePaeri, TEXHOIOTHSIAFbl, ©3CKTI FHUIBIMHU-
TEXHHUKAJBIK Mocejesepli LIeUIyleri peji jkoHe (H3MKa JKETICTIKTEpiH ©3 MaMaH/bIFbl OOHbBIHIIA
FBUIBIMU-TIEIarOTHKAJIBIK KbI3METTE THIM/II MaiilallaHy MyMKIHAIKTEPI Typabl TYCIHIK KaJbIITaCThIPY.
[Tonnin mMa3mynbl: Kunemarnka. [{unamuka. Cratuka. Kymbic xoHe dHeprus. AybIpiblK. CyHBIKTBIK
MeXaHUKachl. MOJIeKyJI1aJbIK-KMHETHKANBIK Teopus. Tepmonunamuka. HakTel razuap. DIeKTpoCcTaTHKA.
DC MarautTik epic. DJIEKTPOMAarHWTTIK WHAYKIHUSA. 3aTTBIH MArHUTTIK Kacwerrepi. MakcBen
Teopusichl. MeXaHUKaJbIK JKOHE DJIEKTPOMarHuTTiK Tepoemic. Ceprimai TOIKpIHAAP. ['eoMeTpusuIbik
ontuka. Kenepri. Hdudpakuwms. JKapbIKTeiH nosspusanmscel. CoyieneHyIiH KBaHTTHIK TaOHWFaThI.
Bopapia atom Typansl Teopusichl. KBaHTTBIK MeXaHMKaHBIH 3JIeMEHTTEpl. ATOM siapockl. TaxipuOernik
cabaKkrapa CTyAeHTTep (H3MKaHBIH OpTYpJl cajajlapblHaH IIOHHIH THNTIK €CENTEpiH IIbIFapy
JMAFIpUTaphl MEH JaFIbUTApPBIH adajbl SKOHE KOCiOM ecenTepii WICHIYAIH HETi3i PEeTiHAC KBUTYIBIK
ecenTepi 1wemy/ae GU3NKaHbIH NPUHIMNTEPI MEH 3aHJapblH KOJJIAHYIbIH MPaKTUKAIBIK JIaFAbLIapbiH
ajyaJibl. SHEPTETUKAIBIK Macenenep. KopbIThIHIBI OaFa xa30aiia eMTHXaH Ke3iH e aHbIKTaIa bl
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Lenvlo Oucyuniunvl  AGIAEMCA  QopMuposanue y CMyOeHmo8 NOHUMAHUA POAU  QPUUKU 8
PYHOAMEHMATLHBIX UCCAEO08ANUAX, TMEXHUKE, 6 PeUleHUU AKMYATbHbIX HAYYHO-MEeXHUYeCKUX npoobnem,
B03MONCHOCTU IPHEKMUBHO20 UCNONBbI0BAHUA OOCMUNCEHULl QUSUKU 6 HAYUHOU U NedacocuiecKol
OesmenvHocmu no ceoeii cneyuanvhocmu. Codeporcanue Oucyuniumvl: Kunemamuxa. Junamuxa.
Cmamuka. Paboma u suepeus. Tacomenue. Mexanuxa dcuoxocmu. MonekyispHo-KuHemuyecKas
meopus. Tepmoounamuxa. Peanvhvie 2azvl. Inekmpocmamuxa. [locmoanneiti mox. Mazsnummuoe noie.
Onexmpomacnumuan undykyus. Maenumuvie ceoticmea sewjecmea. Teopus Makceenna. Mexanuueckue
u onexkmpomazHumuvle Konebanus. Ynpyzsue eonmnvi. Ieomempuyeckas onmuka. Hnmepgepenyus.
Hugppaxyus. Honapuzayus ceema. Keanmosas npupooa uznyuenus. Teopus amoma no bopy. Dnemenmoi
K6anmogou mexanuku. Amomnoe a0po. Ha npaxmuyeckux 3aHAMusx cmyoenmsl NOIyYam YMeHus u
HABLIKU pewenls MUnosvixX 3a0ay OUCYUNIUHBL U3 PATUYHLIX oOnacmell Qu3uKu KaK OCHO8bl YMeHusl
pewiams npopecCUoHATbHble 3a0a4y, NOIYYAM NPAKMUYeCKUe HABbIKU UCHONb308AHUS NPUHYUNOS U
3aKOHO8 pusuxu 05 peutenus npodiem meniodnepzemukuy. Umozoeas oyenxa 6ydem cgopmuposana
X00€ NUCbMEHHO20 IK3AMEHA.

The goal of the discipline is to develop in students an understanding of the role of physics in
fundamental research, technology, in solving current scientific and technical problems, and the
possibility of effectively using the achievements of physics in scientific and pedagogical activities in
their specialty. Contents of the discipline: Kinematics. Dynamics. Statics. Work and energy. Gravity.
Fluid mechanics. Molecular kinetic theory. Thermodynamics. Real gases. Electrostatics. D.C. A
magnetic field. Electromagnetic induction. Magnetic properties of matter. Maxwell's theory. Mechanical
and electromagnetic vibrations. Elastic waves. Geometric optics. Interference. Diffraction. Polarization
of light. Quantum nature of radiation. Bohr's theory of the atom. Elements of quantum mechanics.
Atomic nucleus. In practical classes, students will gain the skills and abilities to solve standard problems
of the discipline from various fields of physics as the basis for the ability to solve professional problems,
and will receive practical skills in using the principles and laws of physics to solve thermal power
engineering problems. The final grade will be determined during the written examination.
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TexHukanbK
TEePMOANHAMHUKA /
Texauueckas
TEPMOJANHAMHUKA /
Technical
thermodynamics

[TonHiH MakcaThl — TEPMOJIMHAMHKAHBIH HETI3r1 3aHAapblH KOJJAHy TEXHOJIOTHSCHIH, Ka3aH/BIK
KOHIIBIPFBIIAphl MEH TypOWHATIApBIHAAFb! KBUTy SHEPTHSCHIH TYPJICHIIPY SJICTepiH, ra3 KoHE >KYMBIC
OPTaCBHIHJAFBl TIPOLECTEPAl, IEKTP CTAaHIMIIAPBIHIAFBl TEPMOJUHAMHKAIBIK IPOLECTEP/i €ecenTey
Q/IICTEpiH KOHE TIXKIPUOENIK 3epTTeyNepiH OKbIN yiipeHy. CTyIeHTTep OKUTHIH Oouiajibl: Oy ajyablH
TEXHOJIOTHSUTBIK ~ CXEMAacChlH;  TEPMOJMHAMMKAIBIK  JKyWe  KYHIHIH  mHapaMmeTpiiepi;  Herisri
TEPMOJMHAMUKAJIBIK TIPOILIECTEP; CyI0amap/blH CPEeKIISTIKTEPiH JKOHE Cy MeH OyablH Herisri
napameTpIiepil; p-, T-S xoHe h-s auarpammanapbiHIarsl ¢y OYBIHBIH HETi3ri NMPOLECTEePiH; Cy OybIHBIH
TEPMOJAMHAMHUKAJIBIK TPOIIECTEPI; ra3aap MeH Oyap/bl ApOCCeiibaey; KoMIpeccopiap; 0y TypOUHAIIBIK
KOHJBIPFBUIAPABIH  LUKIJEP]; IIITEH IKAHATHIH KO3FAJITKBIITAPIbIH IMKIIEpl; ra3TypOuHAaJIbIK
KOHJIBIPFBIIAp MEH PEaKTUBTI KO3FAITKBIIITApAbIH IUKIZIEPi; CaJIKbIHAATY IMKIaepi. [IpakTHkaibIk
cabaKrapja CTYyAEHTTEp Wrepeii: HeTi3ri TepMOIMHAMHKAJBIK IpOLECcTeplli ecenteyai; cy Oysl MeH
BIIFAJIIBI aya MPOLECTEPIiH ecenTey; TEPMOIMHAMMKAIBIK IIUKIIAPAAFhl )KbIITy MEH XKYMBICTHI ecentey,
HIBIFY, CBIFY IIPOLIECTEPiH, HUKIAAPABIH KbUTy THIMAUIINH ecentey aaicrepi; h-s quarpaMManapsiH, cy
MEH Cy OYBIHBIH TepMOQH3MKAIBIK KacHETTEpiHIH KecTeJepiH maiJalaHblll ecenTep UIbIFapy.
3epTxaHaiblK cabakrap/a CTYAEHTTEp ayaHblH MEHIIIKTI ra3 TYPAaKTBICBIH AKCIIEPUMEHTTIK >KOJIMEH
aHBIKTAyIbl YHpEHEeJi, TepMOJMHAMUKAHBIH OipiHIIi OacTaMachblH BIABICTAFBl Ta3dbl W300apIIbIK
KBI3JIBIPY TIPOIIECiHJIE TOKIpUOeae KOMIaHy oiCiH 3epTTei i, ra3apl H300apibIK KbI3JBIPY MPOIECIiHIe
TEPMOJMHAMUKAHBIH NPAaKTHUKANBIK KOJJAHY OMiCiH YHpeHeni, ayaHbIH MEHIIIKTI Ta3 TYPaKTHICHIH
ToXipuOe KY31HIIe aHBIKTAY OICIMEH TAaHBICAJbl. aFbIH KAJIOPUMETPIHAETI ayaHbIH OopTala W300apIibIK
JKBUTy CHIMBIMIBUIBIFBIH, COHBIMEH KaTap BUIFAJNAbl KAHBIKKAH OYZbIH KYPFAaKTBIK JIOPEXECiH
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TOXKIpUOETIK KOJIMEH aHBIKTay 9MiCiH 3epTTey. KOpBITBIHIBI OaFa aybi3lia OOJIIMHEH JKOHE ecenTep
HIBIFAPY/AH TYPAThIH apajac eMTUXaH Ke3iH/Ie KOHbUIaIbI.

Lenvro ducyuniunvl s6151€MCsi U3yUeHUue MexHOA0UU NPUMEHEHUsL OCHOBHBIX 3aKOHO8 MepPMOOUHAMUKL,
Memo0o8 npeodpazo8amus Menilo8oU SHEPIUU 6 KOMEIbHbIX YCMAHOBKAX U MYpOUHAX, NPOYUECCos 8
2a3060t U pabouell cpedax, MemOOUK pacyemos U IKCHePUMEHMATbHO20 — UCCLe008AHUS.
MEPMOOUHAMUYECKUX — NPOYEccos 6  IHepeemuueckux  ycmauoskax.  Cmydewmuvl — uzyuam:
MEXHONL02UYECKYI0  CXeMy Npou3eo0cmea napd;, NapamMempvl COCHMOSHUSL — MePMOOUHAMUYECKOU
cucmemvl;, OCHOGHble MEPMOOUHAMUYECKUE NPOYECChl, OCODEHHOCU OUAZPAMM U  OCHOBHbIE
napamempvl 600bl U NAPA, OCHOBHbIE NPOYECCHl B00AHO20 napa 6 p-, T-s u h-s Ouazpammax;
MepMOOUHAMUYECKUe NPOYeCchbl 00STHO20 NApd; OPOCCEIUPOBAHUe 2a308 U NApo8; KOMAPeCcCopbl;
YUKIbl  NapomypOUHHbIX — YCMAHOBOK,  YUKIbL — Osucamenell  GHYMPEHHe20  C2OPAaHUsl,  YUKIbL
2a30MypOUHHbIX  YCMAHOBOK U PEaKmuGHulX Oueameinell, YUuKibl XOJOOUIbHbIX ycmanosok. Ha
NPAKMUYECKUX 3AHAMUIX CMYOEHMbL OCE0M. DPACYEm OCHOGHBIX MEPMOOUHAMUYECKUX NPOYECCO8;
pacuem npoyeccog BOOAHO20 NApa U GIANCHO20 8030yXd;, pacyem menia u pabomvl 6
MePMOOUHAMUYECKUX YUKILAX, MeMOoObl pacyema npoyeccos ucmevenus, cocamus, mepmudeckux KIIJJ
YUKI08, peluerle 3a0ay ¢ UCNOIb308aHuem h-s ouazpammsl, madauybl MenioQuauieckux ceolcme 600vl
u 600an020 napa. Ha nabopamopuvix 3aHamusix CHyOeHmvl HAYYAMCsL IKCNEPUMEHMATbHBIM NYmeM
onpeodensins YOeIbHYI0 24308Y10 NOCMOSHHYIO 8030YXd, U3VHaANm MemoOUKy NPaAKMu4ecko20 npUMeHeHUsl
nepeo2o 3aKOHA MEPMOOUHAMUKU K Rpoyeccy uzobaprHo2o nazpesa 2a3d 8 cocyoe, O3HAKOMSIMCSL C
MEMOOUKOU  IKCREPUMEHMANLHO20 ONpeoesieHusi CpeoHell U300apHOll MenioeMKoCmu  6030yxa 6
APOMOYHOM KALOpUMempe, a MAaKdice U3yuam MemooOuKy dKCHepUMEeHMAIbHO20 ONPedesieHust Cenenu
cyxocmu  61AXNCHO20 HacklujenHo2o napa. Hmoeoeas oyenxka 0ydem cgopmuposana 8 xooe
KOMOUHUPOBAHHO20 IK3AMEHA, COCMOSUiel U3 YCMHOU YACMU U PeuieHus: 3a0ay.

The purpose of the discipline is to study the technology of application of the basic laws of
thermodynamics, methods of converting thermal energy in boiler plants and turbines, processes in gas
and working environments, calculation methods and experimental research of thermodynamic processes
in power plants. Students will study: technological scheme of steam production; parameters of the
thermodynamic system state; basic thermodynamic processes; features of diagrams and basic parameters
of water and steam; the main processes of water vapor in p-u, T-s and h-s diagrams; thermodynamic
processes of water vapor; throttling of gases and vapors; compressors; cycles of steam turbine plants;
cycles of internal combustion engines; cycles of gas turbine plants and jet engines; refrigeration cycles.
In practical classes, students will master: calculation of basic thermodynamic processes; calculation of
water vapor and moist air processes; calculation of heat and work in thermodynamic cycles, methods for
calculating processes of outflow, compression, thermal efficiency of cycles; solving problems using h-s
diagrams, tables of thermophysical properties of water and water vapor. In laboratory classes, students
will learn to experimentally determine the specific gas constant of air, study the method of practical
application of the first law of thermodynamics to the process of isobaric heating of gas in a vessel,
become familiar with the method of experimental determination of the average isobaric heat capacity of
air in a flow calorimeter, and also study the method of experimental determination of the degree of
dryness of humid saturated steam. The final grade will be formed during a combined exam, consisting of
an oral part and problem solving.
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Keurymansizanmacy /
TemromaccooOMeH /

IloHai OKBITYABIH MakcaTbl - CTYAEHTTEPIl >KbUIYJBIK IPOLECTEp MEH KOHJIBIPFbUIApAA >Ky3ere
achIpbUIATHIH JKBbUIy aJMacy IpOLECTEpiH Tajnayra naiibiagay. CTyIeHTTEp: HEri3ri TeOpHsUIBIK

OH/PO/LO5




Heat and mass transfer

epexernepi, SHEPTeTUKAIBIK KOHABIPFhUIAPIAFh] JKBUTY aaMacy TIpOoIeCTepiHiH TeHICYJIEPiH My IiH
JIONT JKOHE JKYBIKTAJIFAH 9MIiCTEPiH, JKBUTY aJIMacy MPOIECTepiH Taljay MEH eCenTeyIiH ipreii 3aHaapbl
MEH OMICTEepiH, KBUIy ajJMacy MpOIECTepiHIH HETi3Ti TYpiepiH *KoHe JKBUIy arperaTrTapbhlHIaFbl Macca
anMacy TpOIECTepPiH, KbUTYy alMacy cajachblHIaFbl MHHOBAIMSIIBIK, o3ipieMelep i, opTypili KaOsIpramap
MEH ammapaTTapAblH OKbUIy —ailMacy ecenrteynepiH  3eprreiimi. IlpakTukama — CTyOeHTTep
JKBUTY9HEPIreTHKaNBIK KYPBUIFBIIAD MEH almapaTTaplblH JKbUIy JKOHE Macca anMacy IpOLECTEepiHiH
CHNATTaMaJapblH aHBIKTAMIbI, KBUTy OKIIAYyJarblll MaTepHaNapibl TaHIAHIbl, opTYpJl MimIHAeri
KaObIpFanap apKbUIBl OTETIH OJKbUIy aFbIHBIHBIH KOJIEeMiH eCENTeWl, JKbUIy ajIMacCTBIPFbIII
KYPBUIFBUIAPABIH KBUTYJIBIK €CENTeyJIepiH JKYpri3edi, opTypil mimiHmeri OeTTep YLIH KBUTYIbI
TachiMaigay KOd(GUUMEHTTEPAlI aHBIKTaWAbl. 3epTXaHalblK >KYMBICTHI OpBIHIAY OapbICHIHIA
CTYIEHTTEp IWIMHAPIIK JKoHE cdepaiblK KaObIpFasap apKbUIBl OTETIH IKbUIy OTKI3TIiIUTIK
K03 PHUIMEHTTEPIH, IMEKCi3 KeIeMaeri epKiH KOHBEKIHS JKOHE epiKCi3 KOHBEKIHs YIIiH JKbLTy Oepy
KOO(QPUINEHTIH aHBIKTAHABl JKOHE OJIIEKTPIiK Monenb OOWBIHIIA TEeMIIEpaTypaHBIH TaparyblH
3eprreiini.baranay 3epTXaHaJblK JKOHE NPAKTUKAJBIK cabaKTapAblH HOTHXKENEpiH KOpFay JKOHE
TEOPHUSIIBIK CYpaKTapFa JKayanrTap MEH eCENTepAi IICIIyAi KaMTHTBIH KOPBITBIHABI €MTHXaH TYpiHIE
oTeqi.

Lenv usyyenuss OucyuniuHbl — TOATOTOBKA CTYJCHTOB K IPOBEACHHIO aHAIHM3a TEIUIOOOMEHHBIX
MPOLIECCHI, peaJu3yeMbIX B TEIUIOTEXHOJIOTHYECKHX Mpoueccax u arperatax. Cmydenmovl usyuam:
OCHOSHbIE MeopemuyecKue NONONHCEHUS, MOUHLIX U NPUOTUIHCEHHBIX MEMOo008 peuieHus. ypagHeHull
npoyeccos meniomMaccooOMena 8 IHepeemueckux YCmano8Kax, QyHOamenmanbHvle 3aKoHbl U Memoobl
ananuza u paciema NPoOYeccos MeniomMaccoodMend, OCHOSHblE UObI MeNnI000MeHa U NpPoyeccos
Macconepenoca 6 meniosvix azpe2amayx, UHHO8AYUOHHbIE pa3pabomKu 6 obaacmu meniomMaccoobmena,
pacuemvl meniooOMeHa pasiuyHblX CMeHOK u annapamos. Ha npaxmuxe cmydenmvi onpeodensm
XapaxkmepucmuKy menioMaccooOMeHHbIX NPoYecco8 MenioIHEPLemuieckux YCmpoucms u annapamos,
npogedym 6vlbop MenIoU3ONAYUOHHBIX MAMEPUATIO8, BbIYUCTAM 00beM Menio8o20 NOMOKA uepes
CMEHKU pa3TUYHOU opMbl, NPOoedym Mennoeoll pacyem menio0OMeHHbIX annapamos, Onpeoensm
KO3 huyuenmol menioomoauu 01 HOGEPXHOCMel pa3IudHoOl Gopmel. B xode nabopamophvix pabom
cmyoeHmbl  onpeoensim KodQp@uyueHmovl MenionpeooOHOCMU Yepe3 YUTUHOPUYECKYI0 U UAPOBYI0
CmeHKU, Ko3uyuenm menioomoauu npu c8000OHOU KOHBEKYUU 6 HeOSPAHUHYEHHOM OoOvbeme U Npu
BLIHYHCOCHHOU  KOHGEKYUU, U3yuam pacnpeoeneHue mMemMnepamyp Ha IdNeKmpuveckou Mooenu.
Oyenueanue npotioem 6 uoe 3awjumvl pPe3yIbmamos 1adOPAMOPHbIX U NPAKIMUYECKUX 3auamuil u
UMo206020 IK3AMEHA, BKIIOUAIOU20 OMBEembl Ha TheopemuiecKue ONpoc U peulenue 3a0ay.

The purpose of studying the discipline is to prepare students to analyze heat exchange processes
implemented in thermal technological processes and units. Students will study: basic theoretical
principles, exact and approximate methods for solving equations of heat and mass transfer processes in
power plants, fundamental laws and methods for analyzing and calculating heat and mass transfer
processes, the main types of heat transfer and mass transfer processes in thermal units, innovative
developments in the field of heat and mass transfer, calculations of heat transfer of various walls and
apparatuses. In practice, students will determine the characteristics of heat and mass transfer processes of
heat power devices and apparatus, select thermal insulation materials, calculate the volume of heat flow
through walls of various shapes, carry out thermal calculations of heat exchange devices, and determine
heat transfer coefficients for surfaces of various shapes. During laboratory work, students will determine
the coefficients of thermal conductivity through cylindrical and spherical walls, the heat transfer
coefficient for free convection in an unlimited volume and for forced convection, and study the
temperature distribution on an electrical model. Evaluation will be held in the form of protecting the
results of laboratory and practical classes and the final exam, including answers to the theoretical issue




and solving problems.
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CyliBIK XKoHE ra3
MEXaHUKACHI /
MexaHuKa XUIKOCTU U
raza/

Fluid and gas mechanics

[loHai OKyAbIH MakcaTbl - CTYASHTTEpPAIH apHaJlapAarbl CYWBIKTBIK II€H Ta3  arbIHBIHJAFbI
THIPABIMKAIBIK KeJAepriiepai, spTypiti popMaaarbl apHaIaparbl KbICBIMHBIH KOFAIybIH aHBIKTaY/IbIH
NPaKTHKAJbIK IaFablIapblH urepy. CTyIOEHTTEp: CHIFBIIIMANTBIH JKOHE CBHIFBUIATBIH CYHBIKTBIKTBIH
KO3FAJIBICBI MEH Tele-TeHMAIK 3aHAbUIBIKTAPBIH, XBUTy SHEPreTHUKANIBIK >KaOABIKTHIH THAPABIUKAJIBIK
JKOHE adPOJMHAMHKAJIBIK €CEeNTey ONICTEPiH, CYWBIKTBIK JIMHAMUKACHIHBIH TEHACYJEpPiH 3epTTeHIi.
Toxipubene cTyneHTTep KapamaiblM »oHe KYpHelsi KyOblpiiapaarbl CYHBIKTBIKTApIbIH arybl Ke3iHIeTi
JKePrUTIKTI KeAepriHi, YHWKeNiC UIBIFBIHIAPEIH KOHE KBICBIM JKOFAITYNIApBIH €CenTeyni YipeHemi.
3epTXaHaNBIK JKYMbBIC Ke3iHIEe CTYICHTTEp TMIPOCTATHKAIBIK KBICHIMIBI OJILEY SMICTEepiH 3epTTeil,
BepHyiun TeHACYIEPiH CYHBIKTHIK AFBIHBIH TAJIAAyFa KOJJAHAIBI, CYHbBIK aFbIHBIHBIH JIAMAHAPIIEL J)KOHE
TypOYJIEHTTIK peXUMICPiH 3ePTTeiili, aFBIHHBIH KCHETTCH KEHEI01 MEH KbICKapybIHA JKePTLUTIKTI Keaepri
KodppuIneHTTEpiH aHBIKTaiabl. KOpHITBIHABI Oara ays3ma OeNMHEH JKOHE ecenTep IIbIFapyaaH
TYpaThIH apajac eMTHXaH Ke3iHJie KOMbUIa bl

Lenvio uzyuenus OUCYuniumvl AGIAEMCA 0CBOEHUe CMYOeHMAaMu KIACCUYeCKUx mooeneil 08uiceHus
JACUOKOCIU U 2a3a U Npuodpemenue NPaKmuyeckux HAblKO8 UX UCNONb308AHUL NPUMEHUMETLIMHO K
mennosnepeemuyeckoi ompacayu. Cmyodenmul uzyuam: 3aKOHOMEPHOCMU OBUNCEHUA U PABHOSECUs
HeCHCUMAEMOT U CHCUMAECMOU HCUOKOCTNU, MEMOObL 2UOPABIUYECKO20 U A3POOUHAMUYECKO20 PACYEmO8
mennosHepeemuiecko2o 0bopy008anus, ypasHenuil ounamuxy xcuoxocmu. Ha npaxmuxe cmyoenmul
HAYYAMCs paccuumvléams 2uopagiuieckie COnpomueieHus npyu meveHuy HUOKOCmu U 2asa 6 KaHaiax
paznuunou @opmvl. B xode evinonnenus 1adopamopheix pabom cmyOeHmsl Ucciedylom chnocooul
usMepenuss 2UOpOCMAmuiecko20 O0dGIeHUs, NpUMeHam YypaeHeHus bepuwyinu k anamuzy nomoxa
HCUOKOCMU, UCCAEOVIOM JIAMUHAPHBIL U MYPOYIEHMHBIN PeXCUMbl MeyeHUs: HCUOKOCMU, Onpeoeeiam
KO3(uytenmvl MeCmMHbIX CONPOMUGIEHUI NPU  BHE3ANHOM DACUIUPEHUU U CYJHCeHUU NOMOKA.
Hmozosas oyenxa 6yoem cghopmuposana 6 xooe KOMOUHUPOBAHHO2O IK3AMEHA, COCMOsujel U3 YCmHOu
uacmu U pewenus 3a0ad4.

The purpose of studying the discipline is for students to master classical models of the movement of
liquid and gas and acquire practical skills in their use in relation to the heat and power industry. Students
will study: the laws of motion and equilibrium of incompressible and compressible fluids, methods of
hydraulic and aerodynamic calculations of thermal power equipment, equations of fluid dynamics. In
practice, students will learn to calculate hydraulic resistance during the flow of liquid and gas in
channels of various shapes. During laboratory work, students will explore methods for measuring
hydrostatic pressure, apply Bernoulli's equations to the analysis of fluid flow, explore laminar and
turbulent regimes of fluid flow, and determine local resistance coefficients for sudden expansion and
contraction of flow. The final grade will be formed during a combined exam, consisting of an oral part
and problem solving

OH/PO/LOS
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3J’IeK’I‘pOT€XHI/IKa JKOHC
JJIEKTPOHUKA /
DNEKTPOTEXHUKA H
JIIEKTPOHHKA/
Electrical Engineering
and Electronics

[ToHHIH MaKcaThl - JHEPreTHKa OHMIPICIHIE KONIAHBUIATBIH AJICKTPOTEXHUKA KOHE JJICKTPOHUKA
HETI3MIEpiH, OJJEKTP MAaIIMHAIAPBl MEH OJJIeKTp OJIey KypaiamapblH 3eprrey. [loH 3iekTp
XKaOJBIKTAPHIMEH  JKOHE  TEXHOJOTHSIUIBIK  TPOIECTepJi  aBTOMATTaHABIPY  JKOHEe  Oakpuiay
anmaparypachbIMeH, TYPAaKThl JKOHE CHHYCOWUIAIBI TOKTAPIbIH JKENTK SJEKTp Ti30eKTepiMeH, VI
(dazambl  OMEKTp  Ti30CKTEpIMEH, MAarHWTTIK Ti30CKTEPMEH, OJJIEKTp OJIey KypailapbIMeH,
TpaHC(hOPMATOPIAPMEH, TYPAKTHl JKOHE aWHBIMAJIBl TOKTHIH 3JCKTpP MAalIMHAJIAPBIMEH, 3JIEKTPOHHUKA

OH/PO/LO12




HETi37epiMeH OalIaHBICTHI SJIEKTPOTEXHUKAIBIK JAWBIHABIKTEl 3epTTEHAl. 3epTXaHaIbIK CTCHITEPICT1
CTYIEHT DJIEMEHTTEPAIH CepHsIIbIK XKOHE IapajuleNb KOCBUIBICTaphl 0ap TYPaKThl )KOHE alfHbIMaJbl TOK
3JeKTp Ti30eKTepiH, ymI ¢a3anbl Tiz0eKTepmi, OHIipicTe KOJTaHBUIATHIH KOHTPOJUICPIEPAIH TYpJepiH
3eprrefimi. KopreITeiHABI Oaramay aybl3mia jkKoHE »ka3bamma jkayamrap TYypiHAE apaiac HBICaHIa
JKYPTi3iIeTiH 60Ia bl

Lenv Oucyunaunvl — usyueHue OCHO8 SNEKMPOMEXHUKU U INEKMPOHUKU, I1empUudeckux Mawun u
INEKMPOUSMEPUMENLHBIX NPUOOPOS, UCNIONL3YEMbIX 8 dHepeemuyeckom npousgodcmee. [ucyuniuna
uzyuaem 371eKmpOmexHUteckylo n0020MO6KY, CEA3AHHYIO C I1eKmpoobopy0osanuem u annapamypou
asmomamuzayuy U KOHMPOAs MEXHONO2UYECKUX Npoyeccos, JuHelinvle IjleKmpuyeckue yenu
NOCMOAHHO20 U CUHYCOUOANILHO20 THOKOS, mpexgashvle d1eKmpuiecKue yenu, MAzHUmHvle yenu,
INIeKmMpoUsMepumenvrvle npubopel, MpaHcGHopmamopel, dNeKmpuiecKue MAauwuHbl NOCMOAHHO20 U
nepeMeHHO20 MOKd, OCHO8bl daekmpoHuky. Cmydewm Ha 1a6OPAMOPHBIX CMEHOAX uccredyem
IneKmpudeckue Yenu NOCMOSAHHO20 U NEPEMEHHO20 MOKA € NOCAe008AMENbHbIM U NAPALIETbHbIM
COeOUHEHUeM ITIeMEHMOs, Mpex@asHvle Yeniu, munbl KOHMPOLIEPOS, NPUMEHAEMbIX HA NPOU3BOOCEE.
Hmozoeoe oyenusanue 0Oydem nposooumvcsi 6 KOMOUHUPOBAHHOU (opme 8 8ude YCMHO20 U
RUCbMEHHO20 OMEEMOs8.

The purpose of the discipline is to study the basics of electrical engineering and electronics, electrical
machines and electrical measuring instruments used in energy production. The discipline studies
electrical engineering training related to electrical equipment and equipment for automation and control
of technological processes, linear electrical circuits of direct and sinusoidal currents, three-phase
electrical circuits, magnetic circuits, electrical measuring instruments, transformers, electrical machines
of direct and alternating current, the basics of electronics. The student at the laboratory stands explores
electrical circuits of direct and alternating current with series and parallel connection of elements, three-
phase circuits, types of controllers used in production. The final assessment will be conducted in a
combined form in the form of oral and written responses.
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>KBIJ'Iy OHEPICTUKACBIHbIH
HeTi31epi JKOHE
3KOJIOTUAJIBIK
npobiemanap /

OCHOBBI
TCIJIOOHCPICTUKN u
SKOJIOTUYCCKHUC
npobaembl/
Fundamentals of heat
power engineering and
environmental problems

[IoH cTyneHTTEepAIH KbUTY SHEPTeTHKACHIHBIH €PEKIIEIITH )KOHE 3USH/IBI 3aTTapAbIH IIBIFapbIH/IBUIAPEIH
a3aiiTy »KoHe KOpIIaraH opTara LIBIFapbIHABLIAPABI OacCybIH 3aMaHayd TEXHOJOTHSUIAPBIH EHTi3y
OOMBIHIIA OHTAWNBI INEMIMICPAl TaHJayMeH OalIaHBICTBI IpoOlemManap CHEKTPiH 3epTTeyre
GarpITTasFaH. [IoHHIH Ma3MyHBI KeJieci HEri3ri KypamaacTapibl KaMTHIbL: MaMaHABIKIIEH TaHBICTHIPY,
JKBUTY JKOHE JJIEKTP JHEPTHSACHIH OHAIPYIIH HETI3rl oficTepi, KOpIIaraH opTara 3HWSHIBI 3aTTapJbIH
HIBIFAPBIHABIIAPBIHBIH - TYpPJepl, DHEprus OHAIPYAIH THIMAUIIIH Tajjaylarbl KociOM Jarabuiap,
ecenTeyleri NpakTHKAIbIK JaF[bulap. OTHIH CHIATTaMasiapbl, KOCiOM JaMy — JOCTYpJli eMec KoHe
JKaHAPTHUIATBIH pecypcTapAblH Kenemlerin Oaranay. Conpjaii-ak CTyAeHTTep >kahaHIBIK JKOJOTHSUIIBIK
Maceenepre, oJap/blH XKbLUTY SHEPTUSCHIMEH OallaHbIChIHA JKOHE TYPaKThl JaMy MaKcaTTapblHA Ha3ap
aynapanbel. ToxipuOene CTYACHTTEP KBTIy HEPreTHUKANIbIK >KaOIBIKTBIH SHEPTHs THIMIUITIH apTThIpy
JKOHE OHBI IMaijanaHy Ke3iHIe JTacTaHyAbl a3alTyIblH MYMKIH OOJIATBIH MICHIiMAEpiH, Oonamak
MaMaH/IbIFbIHa OaiJIaHbICTBl JKarJaiap/sl JKOHEe NpPaKTHKAJIBIK Macenenepai memexni. baramay
MPaKTHKAJIBIK JK00aJapra KaThICYIbl, KOCiOH xKaFmaiinapabl Taniay/sl koHe Oaranay/ipiH 0acka TypIepin
KaMTYbl MYMKiH.

Jucyuniuna umeem yenvio uzyueHue cmyoeHmamu CneyupuKy menioIHeP2emuKl U CReKmpa npooieM,
CBA3AHHOU C BbIOOPOM ONMUMAILHLIX PEUEHUl N0 COKPAUWCHUIO IMUCCUU BPEOHbIX Beecms U
BHEOPEHUI0 COBPEMEHHBIX MEXHON02Ull N00AgieHus: 8blOpocos 8 okpydicarouyo cpedy. Codepoicarue
OUCYUNIUNBL  BKIIOUAEm  CAeOYIouUue OCHOBHble KOMHOHEHMbL. O3HAKOMJIeHUue ¢ npogeccuell, ¢
OCHOBHBIMU CNOCOOAMU 2eHepayuu Menio6oll U NEeKMPUUecKol IHepuU, UOaMu 68blOPOCO8 BPEeOHbIX
sewecms 8 OKpyJIcarwylo cpedy, npo@eccuoHaibible HABLIKU AHAIU3A IPOEKMUSHOCMU 2eHepayuu
OHepaUU, NPAKMUYECKUe HABLIKU PACHEMA XAPAKMEepUCTIUK MONIUSd, NPODECCUOHAIbHOe Pa3eumue —

OH/PO/LO 4,14




OYeHKa Nepcnexmug HempaouyuoOHHuIX U 60300H0GIAeMbIX pecypcos. Cmyodenmbvl makoice yoensam
BHUMANUE 2100ATLHBIM 9KOIOSUHECKUM NPOOIeMAM, UX 83AUMOCEA3U C MENI0IHEPLeMUKOU U YelIMm 8
obnacmu ycmouuugoeo pazsumus. Ha npaxmuxe, cmyoenmvl npogooam anaiu3 603MOAICHbIX peuleHUll
NOBLIEHUS IHEP2EMUUECKOU IPPDEKMUSHOCIU MENIOIHEP2EMULECcK020 000pYO0BAHU U CHUICEHUS
3azpAsHenull npu e2o pabome, Kelico8 U pewiaiom npaKxmuyeckue 3aoauu, ceazamuvle ¢ 0Oyoyueu
npogeccuei. Oyenxa modcem 6KUOYAMb 6 cebsA yyacmue 6 NPAKMU4YecKux npoeKmax, aHaaIu3
npogeccuoHanbHulX cumyayuil u opyaue opmvl OYyeHKu.

The discipline aims to study the specifics of thermal power engineering and the range of problems
associated with the choice of optimal solutions to reduce emissions of harmful substances and the
introduction of modern technologies to suppress emissions into the environment. The content of the
discipline includes the following main components: familiarization with the profession, the main
methods of generating thermal and electrical energy, types of emissions of harmful substances into the
environment, professional skills in analyzing the efficiency of energy generation, practical skills in
calculating fuel characteristics, professional development - assessing the prospects of non-traditional and
renewable resources. Students will also focus on global environmental issues, their relationship with
thermal energy and sustainable development goals. In practice, students analyze possible solutions to
increase the energy efficiency of thermal power equipment, and reduce pollution during its operation,
cases and solve practical problems related to their future profession. Assessment may include
participation in practical projects, analysis of professional situations and other forms of assessment.
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Oky Toxipubeci /

VYueOHast mpakThka/
Educational practice

OKy ToXipuOeciHiH MaKcaThl — JKbUIydHEPreTHKa CajachIHAAFbl JKYMBIC IaFAblIapblH MeHrepy. OKy
ToXipuOeciHe MbIHAJap Kipedi: MamaHaapbl Jaspiiay CalachlHAAFbl KOCIMOPBIHAAPMEH JKOHE
yibIMIapMEH  TaHBICTRIPY  (9KCKypcusutap, 1mebGeprmik — cabakrapbl); camaiarbl  KOCIMOPBIHAAD
TaKbIPBINTAphl OOWBIHIIA TNPAKTUKAIBIK TalChIpMalapbl OpPBIHAANH OTBIPBIN, IKBUTy-DHEPreTHKa
KOCIOPBIHAAPBIHBIH ~ KYPBUIBIMBIMEH —TaHBICTBIPY; OasHIaMa MEH INpe3CHTAlUsIHbl TaidbIHIAY,
IIarHaTThIH 0ap-)KOFBIH TeKcepy, KOMHUCCHs anjblHaa OasHaamaHsl Kopray. [IpakTukana cTyaeHTTep
Kayilci3[ik epexellepiH, TeXHUKAJBIK MaiiataHy epeKeNepiH, KbUTy KOHABIPFBUIAPBIH, HETi3Ti KoHE
KOCAJIKbl KaOJBIKTapAbl jKoOalay epekelepiH; KOCIMOPBIHHBIH OHIIPICTIK KYPBUIBIMBIMEH TaHBICY.
KopbITbIHbI Oaraiay OasHIaMaHbl KONIIIIK aIbIHAA KOPFay Ke3iHIe KaIbINTacapl.

Llenv yuebnoil npakmuku — npuobpemerue Hagblkog pabouux npogheccuii 8 06IACMY MENI0IHEPeMUKU.
Yuebnas npaxmuxa exniouaem 6 cebs: 03HaKomueHue (IKCKypCUU, MACMEP-KAACChbl) ¢ NPeOnpusmusimu
U Op2aHU3AYUAMYU RO HANPABNIEHUIO NOO20MOBKU; O3HAKOMIEHUE CO CIPYKMYPOU MeNni0IHepemuyecKux
npeonpuamull, 6bLINOIHEHUe NPAKMUYECKO20 3a0aHusi NO MmeMamuxe Npeonpusmuil  ompaciu;
n0020MOBKA OMyema u npe3eHmayuy, nposepka Ha niazuam, sawuma omuema neped xomuccueti. Ha
npaxmuke CIyoeHmvl u3y4am npasuia mexHuky 6e30nacHoCmu, nPaguia MexXHUYecKol IKCHAYAmayuu,
npasua ycmpoicmea meniomexHuyecKux yCmaHo8oK, OCHOBHO20 U 8CHOMO2AMENbHO20 000PYO0SAHUS,
O3HAKOMAMCA €  NPOU3BOOCHEEHHOU CcmpyKmypou npeonpusmus. Hmozcosas oyenka 6ydem
cpopmuposara 6 xo0e nyOIUUHOU 3aWUMbl OMyYemda.

The purpose of the educational practice is to acquire working skills in the field of heat and power
engineering. Educational practice includes: familiarization (excursions, master classes) with enterprises
and organizations in the field of training; familiarization with the structure of heat and power enterprises,
performing practical assignments on the topics of enterprises in the industry; preparing a report and
presentation, checking for plagiarism, defending the report before the commission. In practice, students
will study safety rules, technical operation rules, rules for the design of heating installations, main and
auxiliary equipment; get acquainted with the production structure of the enterprise. The final assessment
will be formed during the public defense of the report.

OH/PO/LO 3,4
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Koty

INEKTP

IToHHIH MaKcaThl — CTYJASHTTEPl YHEMII OHAIPiC TYPFHICBIHAH KBITY AJIEKTP CTaHIMSUIAPBIH KoOaayFa,

OH/PO/LO 4,5,6




CTaHIMSAIAPBIHBIH
TEOPHSITBIK Herizzepi  /
Teoperuueckne OCHOBBI
TETUIOBBIX 3JIEKTPHIECKUX
CTaHIHUN /

Theoretical foundations of
thermal power plants

naiilaiaHyra JKOHE >KaHFBIPTyFa JaiblHiay. [IoHHIH Ma3MyHBI MBIHATApAbl KaMTHABL - JKBULY
nponectepinin Herizaepi (PKOC xKyMBICHIHBIH HETi3iHAe KaTKaH (HU3UKAIBIK )KOHE TePMOINHAMUKAIIBIK
OPHHIUITEPAl 3epTTIey), - CTaHUMSUIAPABIH TEXHHUKAIBIK JKaOABIKTANysl (CTAaHAAPTTH IKaOIBIKTAp,
Oackapy >kKoHE aBTOMAaTHKa >Kyuenepi), - xpury nukinepi (Penkwn, BpasTon nukmaepi xome T.0. ), -
TUIMAIIIK XKOHE OHTAMIAHABIPY (FKBUTY 3JIEKTpP CTAHIMSIIAPBIHBIH XYMBIC THIMALUIITIH apTTHIPY dAicTepi,
OHBIH 1LIIHJE KbUTYy HPOLECTEPiH JKaKcapTy >KOHE JHEPrHs IIBIFBIHIAPBIH a3alTy), - SKOJOTHSUIBIK
acriexTiyiep (3KbLTY BJIEKTP CTAHLMSUIAPBIHBIH KOpIIAFaH OpTara 9CEpiH Tajay JKoHe d/ICTepi a3ipiey).
KOpILIAFaH OpTara acepAi a3aiTy), - JKbULy 3JIEKTP CTaHIMSJIAPBIH JalalblK kKobanay »oHe Maiiaiany
callachIHIAFbl CTaHIApPTTap MeH epexenep. [IpakTukaga CTyIEHTTEp KbULY SJIEKTP CTAHLIMSUIAPBIHBIH
KOJIIaHBICTAFbI CyJI0aapblHa Tau/ay jKacaiiibl, OJIap/IblH CHIIATTaMaIapblH €CEeNTeH/ Il )KoHe OChI caana
KOJIIaHBUIATBIH 3aMaHayd TEXHOJIOTHsUIap MeH ojicrepai 3eprreiini. COHBIMEH Katap, HAaKThl )KYMBIC
ICTEWTIH CTaHISIAp MEH KaOAbIKTapMeH TiKeled TaHBICY YIIIH SHEpPreTUKANbIK HBICaHIapFra
9KCKypCHsUIap >KocmapianraH. KopbeITBIHABL Oaranmay »xoOamapasl KOpFayIbl KOHE SHEPIreTHKAIIBIK
KOMITaHHSUTAPABIH capaniibUIapbIHbIH KATBICYBIMEH aybI3Iia eMTUXaHIbl KAMTHIBL.

Lenv Oucyuniunbl — ROO2OMOBKA CMYOCHMO8 K NPOEKMUPOSAHUIO, IKCHIYAMAYUL U MOOEPHU3AUUU
MENNOBbIX DIIEKMPULECKUX CIMAHYULL ¢ MOuYKU 3peHust bepedciugozo npouszsoocmea. Coodepoicanue
oucyunIunbl  gKIOYaem 6 cebs: - OCHOGbL MENJOGbIX NpoOYeccos (usyuenue Quauyeckux u
MEPMOOUHAMUYECKUX NPUHYUNOS, TEHCAUUX 6 OCHOBE pAOOMbl MENI0BbIX INEKMPUYECKUX CIMAHYULL), -
mexuHuueckoe 0060pyoosanue cmanyui  (Munogoe  0bopyooeamue, CUCmeMbl  YHPAGIEHUs U
asmomamuzayuu), - mennogvle Yyuxavl (yukavl Penxuma, bpssmona u opyeue), - spgpexmusnocmo u
onmumusayusi (Memoovl nosvlienus I¢h@ekmusHocmu pabomvl MENnioGbIX INEKMPULECKUX CIAHYUL,
BKNIOYAsL YAYYUEHUe MENIONPOYecco8 U CHUNCEHUe NOMepb JHepeul), - IKON02UHecKue acneKkmobl
(ananuz 6030elicmeust MenjiosvlX CMAHYUL HA OKPYICAowyio cpedy u paspabomka memooos OJis
CHUDICEHUSL IKOJLO2UHECKO20 8030€UCMEUsL), - CIAHOAPIbL U HOPMAMUEHL 6 00ACTIU NPOSKMUPOSAHUSL U
IKCHIyamayuy meniogulx alekmpudeckux cmanyui. Ha npaxmuxe, cmyoenmvl nposedym anaiu3s
CYWecmayIouux cxem menio6blx NeKMpULecKux CMAaHYUil, paccyumaron ux XapaKkmepucmuru, u3yuam
cospementbie dHepeodppexmusHbie MeXHOAO2UU. JJONOIHUMENbHO, WIAHUPYIOMCSL IKCKYPCUU  HA
oHepeemuueckue 00beKkmvl Olsl HENOCPEeOCMEEHHO20 O3HAKOMICHUSL C PealbHbIMU  pabomaiowumu
cmanyusmMu U 060pyO008anHUem, Memooamu 6epelciu6o20 NPouU3600Cmea Meniogol U NeKmpUdeckol
onepeuil. Umozcosas oyenxa exaouaem 6 cebs 3auumy npoeKmos u nposedeHue YCmHo20 IK3amMeHd ¢
yuacmuem 9KCHEePMOs U3 IHePLeMULecKux KOMNanui.

The purpose of the discipline is to prepare students for the design, operation and modernization of
thermal power plants from the point of view of lean production. The content of the discipline includes: -
fundamentals of thermal processes (study of the physical and thermodynamic principles underlying the
operation of thermal power plants), - technical equipment of stations (standard equipment, control and
automation systems), - thermal cycles (Rankine, Brayton cycles and others ), - efficiency and
optimization (methods for increasing the operating efficiency of thermal power plants, including
improving thermal processes and reducing energy losses), - environmental aspects (analysis of the
impact of thermal power plants on the environment and developing methods to reduce environmental
impact), - standards and regulations in the field design and operation of thermal power plants. In
practice, students will analyze existing circuits of thermal power plants, calculate their characteristics,
and study modern energy-efficient technologies. Additionally, excursions to energy facilities are planned
for direct acquaintance with real operating stations and equipment, methods of lean production of
thermal and electrical energy. The final assessment includes the defense of projects and an oral
examination with the participation of experts from energy companies.




20

Cynsl JaibIHAAYABIH
(hM3HKa-XUMUSITBIK
omicrepi /
DOU3HKO-XUMHYECKHE
METO/BI IIOATOTOBKH
BOJKBI /
Physico-chemical
methods of water
preparation

IToHHIH MaKcaThl CTYACHTTEPAl Oenrii 6ip KOCIMOPBIH YIIiH Cy Ta3apTy KOHIABIPFBUIAPHI MEH XUMHSITBIK
CYZBI Ta3apTy XKyHenepiH Tanayra naiibiaay. [IoHHIH Ma3MyHBI: (pU3UKAJIBIK-XUMHUSIIBIK IIPOLIECTEPAIH
HeTi3Nepi, CyAbl OaiblHmay omicTepi, TaOWFU J>KOHE KOHTYPJBIK CYJIapAblH KacHeTTepi, KYpamsbl.
CryneHTTep: ajIblH ana Ta3zanay Ke3eHAepi, HOH anMacy dJICIMEH CyIBI Ta3apTy, CyJaH ra3aapAbl Koo,
CaJIKBIHAATKBILI YKOHE aifHaIMaibl CyABl Ta3apTy, CyIbl TEPMUSUIBIK TYLIBUIAHABIPY, CYABI Ta3apTyAbIH
MeMOpaHaIbIK 9JicTepi, 3JEKTp CTaHUMJIAPBIHBIH arbIHIbl CyJIaphbl XKHE onappl OeHTapanTaHAbIpy
TexHoorusuapsl. Taxipubenik cabakrapia CTyIEHTTEp Cy/bl Ta3apTy CXeMallapblH TaHAayla, Cy MEH
KOHJICHCATTHI JIalibIHJIay CXeMaJapblH TaHJay/a jKOHE Cy Ta3apTy KOHIBIPFBICHIH €CENTey dJicTepiHe
HETI3T1 KepCeTKIIITepAl aHbIKTalabl. baranay TeOpHsUIbIK cypaKTapFa skayanrtap MEeH ecenTepi ey i
KaMTUTBIH TPaKTHKAIBIK KaTTHIFyJap MEH KOPBITBIHIBI €MTHXaHHBIH HOTIDKENEepiH KOopray TypiHIe
Oonaasl.

Lenvro oucyuniunol A8139eMCs NOO2OMOBKA CHIYOEHMO8 K 8b100PY 8000N0020MOBUMENbHBIX YCMAHOBOK,
cucmemsl XUMB000OUUCKY 05l KOHKpemHozo npeonpusmus. Codepowcanue OUCYUNTUHBI. OCHOBbI
qﬁusuko—xumuuec;cux npoyeccos, Memoobl N0020MOBKU 60()bl, ceoﬁcmsa, cocmae npupodelx u
KOHMYpHbIX 800. Cmydenmbl uzyuam: 3mansvl NPeosapumenbHol OYUCKU, 00padomKu 600bl Memooom
UOHHO20 0OMeHa, yoanenue 2a308 U3 800bl, 00paAbomKa oxaaxcoarwel U YUPKYIAYUOHHOU B00bl,
mepmuideckoe obecconusanue 80()bl, MeM6paHHble Memoobl OYUCMKU 60()bl, CMOKU 3ﬂeKmpocmaH14uﬁ u
mexHojocuu ux 06e3epeofcu6aHuﬂ. Ha npakmuvyeckKux 3aHAmuix cmydeﬂmbz onpedeﬂ}zm OCHOBHble
nokasamenu npu 8vloope cxem 800000pabomxu, evlbopa cxem Osi HOO2OMOBKU B00bl U KOHOCHCAmd,
Memoouka pacuema 8000n0020mosumenvHolt yemanosku. OyeHusanue npoudem 6 eude 3auumol
pesyibmamos  npaKkmuieckKux 3AHAMUL U UMO208020 9K3aMeHa, eKJl1ndarnueco omeenibl Ha
meopemu4ecKkue 6onpoc u peuteHue 3a0ad.

The purpose of the discipline is to prepare students for the selection of water treatment plants and
chemical water treatment systems for a specific enterprise. Contents of the discipline: basics of physical
and chemical processes, methods of water preparation, properties, composition of natural and contour
waters. Students will study: stages of pre-treatment, water treatment using the ion exchange method,
removal of gases from water, treatment of cooling and circulating water, thermal desalination of water,
membrane methods of water purification, power plant effluents and technologies for their neutralization.
In practical classes, students

will determine the main indicators when choosing water treatment schemes, choosing schemes

for water and condensate preparation, and methods for calculating a water treatment plant.

The assessment will take the form of defending the results of practical exercises and a final

exam, including answers to theoretical questions and problem solving.

OH/PO/LO 11
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OHEeprusHbl OHJIPY JKOHE

Taparty xyhenepi /

Cuctemsbl MMpoOU3BOACTBA U

pacrpenenenus
SHEPrOHOCUTENCH /
Energy production and
distribution systems

IloHHIH  MakcaThl  IKbUIyIHEPreTHKANBIK O KyHenepil KaHFBIPTY JKoHEe Jkobanmay — KesiHje
JKBUTY TEXHOJIOTHSUIBIK JKaOIBIKTBl OHTAWIIBI TaHAay HYCKajlapblH Kypy Ooubin Tadbuiansl. CTyIaeHTTEp
MBIHAJIAp/Ibl OKU/IBI: SHEPTHS OHAIPY KOHE TapaTy JKYHeJIepiHiH KaJIlbl IPUHIMIITEP], KYPhIIBIMbI KOHE
JKYMBIC iCTeYi: JKacaH/Ibl TOHA3BITKBIIITAP/IBI OHAIPY JKOHE TapaTy KyHenepi, KocinmopbIHIapabl aya ey
OHIM/IEpIMEH KaMTaMachl3 €Ty )KyHenepi MeH KOHABIPFBIIAPHI, CHIFBUIFAH ayaHbl OHAIPY JKOHE TapaTy
JKyHernepi, @HEpKaCINTIK CyMeH >kalOIpIKTay >Xyienepi, ra30eH >kaOIpIKTay >KyHenepi. ©HEpKacCiNTiK
KacimopeiHaap ymiH. ToxipuOenik cabakrapiia CTyIOeHTTEp JKYHeNepaiH DHEPreTHKANBIK JKOHE
OKCEPTUSIBIK  OajaHCTaphlH  KYpacThIpalbl, JKacaHJbl  TOHA3BITKBII  OHIIpIC  JKyHelepiHiy
OHEPreTUKAIIBIK CUIATTAMAJIAPbIH, CYHBUITY HUKIJIEPIH aHBIKTAH/bl, KOMIIPECCOPIIBIK CTAHIMSIIAPIbIH
HeTI3ri JKaOJBIKTapblH TaHAAWABI, ra3 KyOBIpIapeIHBIH ece0iH MeHrepeni. baramay TeOpHSIIBIK
CypaKTapfa jkayanTap MEH €CEeNnTep/i Iy i KAMTUTBIH HPaKTHKANIBIK JKaTTHIFyJIap MEH KOPBITBIH/BI
E€MTHUXaHHBIH HOTHXKEJIEPiH KOpFay TypiHae O0maubl.

OH/PO/LO 11,13




Lenvlo Qucyuniunbl A619€Mcs ceHepayus 8apuanmos ONMUMAIbLHO20 8bl00PA MENIOMEXHOI0UTECKO20
000py008aHUA NPU MOOEPHU3AYUU U NPOEKIMUPOSAHUU MeniodHepeemuyeckux cucmem. Cmyoenmul
uzyuam: obwue NPUHYUNsl, CMPYKmMypy u QYHKYUOHUPOBAHUE CUCTEM NPOU3BOOCIBA U PACHPe)eleHUs.
9HepeOHOCUMenell. CUCmeMbl NPoU3B0OCMEa U pPacnpedeneus UCKYCCMBEHHO20 X0I00d, CUCmeMbl U
YCMaHosKU obecneyenus npeonpusmuil npoOyKmamu paszoeneHus 8030yxd, CUCmemMbl Npou3soocmed u
pacnpeoenenus  cacamozo 8030yXd, CUCHEMbl NPOU3BOOCMBEHHO020 8000CHADICEHUS, CUCTHEMbl
eazocnabocenuss npomvluienHvix npeonpuamuil. Ha npakxmuueckux 3amamuax cmyoeHmuvl coCmagsm
SHepeemudecKull U IKcepeemudeckutl OAIancyl cucmem, onpeoensim dHepeemudeckue XapaKmepucmuxu
cucmem npou3eoOCmMEa UCKYCCBEHHO20 XO0N00d, YUKNOE ONCUICEHUS, NPOU3BOOAM 6blOOP OCHOBHO20
000pY008aHUA KOMNPECCOPHBIX CINAHYUT, 0CE0M pacuem 2a30npogodos. Oyenusarue npoiioem 6 suoe
3quumul pe3yIbmamos NPAKmudeckux 3aHAmuil U Umo208020 IK3AMEHA, KIIOUAIOue20 omeenvl HA
meopemuieckue 6ONPoc U pewlerue 3a0au.

The purpose of discipline is to generate options for the optimal choice of thermal technology equipment
when modernizing and designing thermal power systems. Students will study: general principles,
structure and functioning of energy production and distribution systems: artificial refrigeration
production and distribution systems, systems and installations for providing enterprises with air
separation products, compressed air production and distribution systems, industrial water supply
systems, gas supply systems for industrial enterprises. In practical classes, students will draw up energy
and exergy balances of systems, determine the energy characteristics of artificial refrigeration production
systems, liquefaction cycles, select the main equipment of compressor stations, and master the
calculation of gas pipelines. The assessment will take the form of defending the results of practical
exercises and a final exam, including answers to theoretical questions and problem solving.
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OpTaHLIKTaHL[LIpI)IHFaH
JKBUIBITY JKOHEC JKbUIBITY
xeninep /
Tenmodukarus u
TEILIOBLIE CeTH /
District heating and
heating networks

[ToHHIH MaKcaThl - CTYICHTTEP/IIH JKbLUTYMEH JKa0IbIKTay IbIH OPTYPIIi CXeMaIapblH TaHIAY KOHE Taaay
YIIiH KQXKeTTI HaFasiiapabl urepyi. [1oH KypaMbIHaa: )KeuTy Oepy jKoHEe OHBIH SHEPTeTUKAIBIK THIMILTIT
TypaJIbl TYCIHIK, YaKpIT OOMBIHINA KBUTY KYKTEMEJICPiHiH TYpJepi, )KbUTY JKYKTEMENepiH ecentey KoHe
JKYKTEMeEJIEp KEeCTeCiH KYpy, JKbIIYMEH >KaOABIKTay >KYHeNepiH >KIKTey, TYTHIHYIIbUIAPABI KbLTY
SHEPTMSICBIMEH KaMTaMachl3 €Ty CXeMajapbl MEH TEeXHOJIOTHsUIaphl, TYPFBIH XQHE OHIIPICTIK Y-
JKaWIap/sl JKBIIBITY, BICTHIK CYMEH JKaOJIBIKTay JKOHE KEJJIETy KaKETTUIIKTepi, OpTaIbIKTaHABIPbUFaH
JKBUTYMEH >KaOJBIKTay/bl PeTTey oJicTepi MEH PeXHMMAEpPi, KYpbUIBIMIApP JKbULy KYOBIpIapshl, XbLUTY
JKEJIIIepIHIH THIPaBIMKAIIBIK JKOHE JKbUTy ecentey Herizaepi. IIpakTukanblk cabakrapia CTYIEHTTEp
KOHCTPYKTODJIBIK KY’)KaTTaMaHbl JKOHE HOPMATHBTIK KY)KaTTapibl NaljaniaHa OTBIPBIN, KbLUIYMEH
KaO/IbIKTay KO3IHEH JKbUIy OHJAIpyre LIapTThl OTHIH UIBIFBIHBIH AaHBIKTAMIbI, 1APTThl OTHIHHBIH
a0COJIOTTI KBULABIK YKOHE MEHINIKTI YHEMJENyiH aHBbIKTalIbl, FUMapaTTapblH CBHIPTKbl KOpILIayJapbl
apKbUIbl KbUTYy IIBIFBIHBIH €CENTeH/i, OHEPKICINTIK KACIMOPBIHHBIH JKbULY TYTBIHYBI, JKbUIY
KYKTEMECIHIH Y3aKTBIFBIHBIH KECTECIH KYpYyIbl YHpEHeHdi, CyIBIH TeMIepaTypachlH ecenTeiini >koHe
rpaduK >kacaiiibl J)KoOHE JKbUTY JKYKTEMEJIEpiH callabl KoHE CallallblK-CaHJbIK PETTeY KEe3iHJETi KbUTy
TachIMaJIIaFbIITHIH MIBIFBICTaphl. KOpBITHIH/BI Oaraiay icTi menry OapbhIChIH/a KaJIbIITaca bl

Lenv oucyunnunvl - npuobpemenue cmyOeHmamu HeoOX0OUMbIX HABLIKOS 8b100PA U AHANU3A PA3TUYHBIX
cxem mennocHabcenus. Jqucyuniuna cooepiicum. ROHAmMue 0 meniogukayuu u eé sHepeemuieckol
apghekmusnocmu, 6UObI MENIOBLIX HASPY30K NO XAPAKMEPY NPOMEKAHUsS 60 6DEeMEeHl, pacyem
MENIo8bIX HASPY30K U NOCMPOEHUEe 2PAPUKOE HASPY3OK, KIACCUDUKAYUIO CUCTEM MENnIOCHAOICEeHUs,
cXembl U MeXHONo2UU obecnedeHusi nompebumenel Meniogou dHepaueli HA HYHCObl OMONIEHUs,
20pAYe20 B000CHAONCEHUA U GEHMUNAYUU JHCUTBIX U NPOUIEOOCEEHHBIX NOMEWeHUl, Memoovl U
DedNCUMbL  PeSyIUPoBaHUs  YeHMPAIU308aAHHO20 MENIOCHAOXHCEHUs, KOHCMPYKYUU Menionpogooos,
OCHOBbL 2UOPABIUHECKO20 U MENI08020 pacuema meniogvlx cemeil. Ha npaxmuueckux 3aumsamusx
CMYOeHmbl, UCHONB3YS KOHCMPYKIMOPCKYIO OOKYMEHMAYUio U HOPMAmugHvle OOKYMeHmbl, Onpedensm
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pacxoo ycloGHO20 MONAUBA HA 6bIPAOOMKY MENIombl HA UCMOYHUKE MENIOCHADICEHUs, Onpeoeam
abconomuylo 20008y10 U yOeIbHYI0 IKOHOMUIO YCOGHO20 MONUGA, GbINOAHAM PACUembl MenioGbIX
nomepb  uepe3  HAPYJUCHble —02pAdCOeHUs 30aHUll, Menjiogoco NOmpedeHUss NPOMbIUICHHO20
NPeonpusAmus, HAy4amcs Cmpoums epagux NpooOIHCUMENbHOCHU MENnio8oU HA2PY3KU, BbINOJHAM
pacuem u nocmpoetue epagukos memnepamyp 600bl U pacxo008 MenjioHOCUMENs NPU KauecmeeHHoM
U KauecmeeHHO-KONUUECMEEHHOM Pe2yiuposanuy menioguix naepysok. HMmozosas oyenka 6ydem
copmuposana  xooe pewenus Kelica.

The purpose of the discipline is for students to acquire the necessary skills to select and analyze various
heat supply schemes. The discipline contains: the concept of heating and its energy efficiency, types of
thermal loads by the nature of their flow over time, calculation of thermal loads and construction of load
schedules, classification of heat supply systems, schemes and technologies for providing consumers with
thermal energy for the needs of heating, hot water supply and ventilation of residential and industrial
premises, methods and modes of regulation of centralized heat supply, designs thermal pipelines,
fundamentals of hydraulic and thermal calculation of thermal networks. In practical classes, students,
using design documentation and regulatory documents, will determine the consumption of conventional
fuel for heat generation at a heat supply source, determine the absolute annual and specific savings of
conventional fuel, calculate heat losses through external fences of buildings, heat consumption of an
industrial enterprise, learn how to plot the duration of thermal load, calculate and plot water
temperatures and the flow rate of the coolant with high-quality and qualitative-quantitative regulation of
thermal loads. The final assessment will be formed during the case solution
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Nel-uri kocinTik
npakTuka/
IMpodeccuonanphas
npaktuka Nel/
Professional practice Nol

ToxipuOeHiH MakcaTbl — HEri3ri OHAIPICTIK MEepCcoHal OPBIHAAWTHIH SHEPreTHKANBIK OO0BeKTiIep/e
JKYMBIC ICTCYIH MPAKTUKAJIBIK IaFAbUIAPbIH MaMbITy. [IpaKTHKaHBIH Ma3MYHbBI: OHIIPICTIK HEXTapAbIH
JKaO/IBIKTAphl MEH TEXHOJIOTHACHIMEH, OHIIPICTI YHBIMAACTBIPY >KOHE OacKapyMeH, KOCIIOpPBIHIBI
OacKapyIblH aBTOMATTaHIBIPBUIFAH JKYHECIMEH, HEri3ri TeXHOJIOTHSUIBIK MPOLECTEPMEH JKOHE OJIapibl
ABTOMATTAHJBIPY KYHECIMEH TaHBICTBIPY, OHIIPICTIK-TEXHHKAIBIK >KYMBICHIBUIAPIBIH OPBIHAANTHIH
JKYMBICTapbIHa KaTBICY. OHIPICTIK MEpCOHAN OPBIHIAWTHIH KYMBIC. TakipuOe HOTIKEIEepiH cepikTec
KOCIOPBIHAAPABIH HHXKSHEPJIiK-TeX HUKAJIBIK KbI3METKepIIepi Oaranaiibl.

Llenve npaxkmuxu — pazeumue npaKmMuyecKux HAGLIKO8 pabOmMvl HA IHEP2emMuvecKux o00beKmax,
BbINOIHAECMBIX OCHOBHbIM NPOU3800CcmEeHHbIM nepconanrom. Codepoicanue npakmuKu: O03HAKOMAEHUe C
000py00OBaHUueM U  MeXHoAo2Uel NpPoU3BOOCMBEHHLIX Uexos, Opeanuzayuell U YnpasieHuem
npou3BO0CmMEoOM, CUCMEMOU ABMOMAMUUPOBAHHO20 YAPABLEHUs NPeONpUsMUAMU, OCHOBHLIMU
MEXHONOSUYECKUMU NPOYECCAMU U CUCEMOU UX A8MOMAMU3AYUL, yuacmue 6 pabomax, 6blNnoaHAEMbIX
npou3800cmeenHo-mexnuyeckumy  pabomuuxavu  Obyualowuiics npumem yuacmue 6 pabomax,
BbINOTHAEMBIX NPOU3BOOCHBEHHbIM NEPCOHANOM. Pesynomamuvl npoxodcoeHuss npakmuxu 6yoem
OYEHUBAMBCSL UHHCEHEPHO-MEXHUYECKUMU PAOOMHUKAMU NPEOnPUAMULL NAPMHEPOS.

The purpose of the internship is to develop practical skills in working at energy facilities performed by
key production personnel. Contents of the practice: familiarization with the equipment and technology of
production shops, organization and management of production, automated enterprise management
system, basic technological processes and their automation system, participation in work performed by
production and technical workers. The student will take part in work performed by production personnel.
The results of the internship will be assessed by engineering and technical employees of partner
enterprises.

OH/PO/LO 9,10,11
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OTBIH DaiibIHAAY
TEXHOJIOTUSCHI /
TexHOoJIOrus TOATOTOBKHU
TOILIUBA/

IToHAi OKyIOBIH MakcaThbl CTYACHTTEPAI OTBHIHABI JalbIHIAy CXEeMalapblH JIYpHIC TaHIAyFa KoHE
KYprizyre naiiplHmay, OTBIH JalbIHAAY TMPOIECiH YHBIMOACTHIPY MJaFAbUIApbIH MEHrepy OOJbII
tabbiaapl. Ctymentrep okuabl: JKOC oThIH OanaHchl, OTBHIH JalbIHAAY CXeMallapbl. OTBIHIBI OepyIiH
TEXHOJIOTHSUTBIK CYJIOAChl, TacHajbl KOHBEHepliep, OTBIHABI YCaKTay, OTHIHIbI YHTAKTay Tociijepi,
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Fuel preparation
technology

OasFalbl YCATKBIIITAP, KOHCTPYKIHMSACH! MEH JKYMBIC ITPUHIIMII, IIaH JalbIHAAYIbIH HETI3ri cXxeMalapsl,
OTBIHABI KENTipy, TYHBIK JKOHE alllbIK KOHTYp, MIaHAbI NalbIHIAy CXeMmallapbl, IMaHJbsl 0acy amicTepi,
Ma3yT OOBEKTIIEPiIHIH TEXHOJOTUSUIIBIK CXEMAChI, Ta3 MIAPyallbUIbIFBIHBIH TEXHOJIOTHSIBIK CXEMaaphl.
[IpakTukaga crymeHTTep Oy KazaHABIKTApHl YIIiH OHipMEHIEPIiH CaHbI MEH CTaHIApTTHI OJIIeMICpiH
TaHJAHAbI, MIaHAB! Oip eNeyilITeH eKiHIIICIHe eley HOTIDKENepiH KaiTa ecenTeiini, TuipMeHAepIiH
KENTipy OHIMIUIIIH ecenTei i, Ma3yT 3epTXaHalbIK cabakTapJa CTyIeHTTEp CYChIMalbl MaTepUalbIH
KOJIEM/IIK THIFBI3/IBIFBIH, MYHAll ©HIMAEPIHAET] CyIbIH MOJIIEPiH, MyHall OHIMAEPIHAETT MEXaHHUKaJIbIK
KOCIaJIap/IbIH MOJIILEepiH, CyChIMalbl JCHEJEPIH TaOWFU KUCAal0 OYpBINIBbIH, CaHbUIAYIaH CYCBHIMAaJbl
MaTepuaIbIH aFy JKbUIJaMIBIFBIH, KQHE OpPTraHMKaIbIK MaccaHbl OpHKETTEYMEH aiHalbIcajbl JKOHE
3epTreiiai. Kopeimutnovl 6asa Kercmi wewy 6apbiCblHOa KalbImacaobl.

Lenvio uszyuenus Oucyuniumvl AGIAEMC NOO20MOBKA CMYOEHMO8 K NPASUIbHOMY 6bl00pY U
00CIYIHCUBAHUIO  CXeM NOO20MOBKU MONAUBA, NpUOOpemenue HABLIKO8 OP2aAHU3AYUU  Npoyeccd
nooeomogku monauea. Cmyoenmor uzyuam: monaugnviii oaranc TOC, cxembl n0020mMOGKU MONIUEA.
MEXHOIOUHECKYIO CXeMy MONIUBON00auU, IeHMOoUHble KOHeliepybl, CnOCOObl UsMenbueHus Moniued,
OpoOUIKYU (KOHCMPYKYUS U NPUHYUN Oelicmeus), OCHOGHbIEe CXeMbl NbLIeNPUSOMOBIeHUs, MeXHOI02UI0
CYWIKU MONAUBA, 3AMKHYMYIO U PA3OMKHYMYIO CXeMY, CHOCOObL Nblien00asneHus, MexHOI0SUYeCKYIO
CXeMy MAa3ymHo20 XO3AUCMEA, MEXHOIOSUYECKYIO CXeMY 2a306020 XO3AUCNEA, OCHOBHbIE 8ONPOCHL NO
obcaydcusanuio cxem noo2omoeku monauea. Ha npaxmuxe cmyoenmvi npogedym 6wvibop uucia u
MUNOPA3MEPO8 MEIbHUY K NAPOBbIM KOMIAM, Nepecyen pe3yabmanos paccegox Nuliu ¢ OOHUX Cum Ha
opyeue, pacyem CYWUTbHOU NPOU3BOOUMENTbHOCIU MelbHUY, Meniosol pacuem nodozpesameriel
Masyma, paciem emKocmu mMazymoxpanunuwa. Ha 1adopamopuvix 3aHAmMUAX cmyoenmol onpeoeiam
HACHINHYIO NAOMHOCTb CHINYYe20 MAMePUand, coO0epicanue 600bl 8 HeQmenpooyKmax, coOeplcaHue
MEXaHUYecKux npumecell 6 HepmenpoOyKmax, yeoi ecmecmeeHHO20 CKOCA CHINYYUX Mmell, CKOpPOCMb
ucmeueHus  colnyyeeo mamepuanda u3 omeepcmus, OyOym — uccie0o8amv U - 3aHUMAMbCA
bpuxemupoganuem opzanuueckoli maccol. Umozoeas oyenxa Oyoem chopmupogana 6 xooe peuieHus
Kelica.

The purpose of studying the discipline is to prepare students for the correct selection and maintenance of
fuel preparation schemes, acquiring skills in organizing the fuel preparation process. Students will study:
fuel balance of thermal power plants, fuel preparation schemes. technological scheme of fuel supply, belt
conveyors, fuel crushing, methods of grinding fuel, hammer crushers, design and principle of operation,
basic schemes of dust preparation, fuel drying, closed and open circuit, schemes of dust preparation,
methods of dust suppression, technological scheme of fuel oil facilities, technological schemes of gas
facilities. In practice, students will select the number and standard sizes of mills for steam boilers,
recalculate the results of dust sifting from one sieves to others, calculate the drying productivity of mills,
thermal calculations of fuel oil heaters, and calculate the capacity of fuel oil storage. In laboratory
classes, students will determine the bulk density of bulk material, the water content in petroleum
products, the content of mechanical impurities in petroleum products, the angle of natural bevel of bulk
bodies, the flow rate of bulk material from the hole, and will research and engage in briquetting of
organic mass. The final assessment will be formed during the solution of the case.
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Copreuiap,
KEIAETKIITep,
kommpeccopiap /
Hacocsl, BeHTUISTOPHI,
KOMIpeccopsr /

Pumps, fans, compressors

[ToHHIH MakcaTsl CTYACHTTEPAl KOMEKI Kypan-KaOasIKTapasl (COprbuiap, KOMIpEeccopiap >KoHe
KEJICTKINITEep) AYPHIC TAHAAYFa NAHbIHAAY, KOJIAHBICTAFbI KOCAIKBI KaOIBIKTaP/IBIH KYMBICHIH TAIIAY
’KOHE OHBI OHTAWJIAHIBIPY SaicTepiH ycbiHY. [IoHHIH Ma3MyHBI: CHIFBIMJIAFBIITAP KJIACCU(DHUKALIUSICHI.
OPTAJIBIKTAH TETIKIll, TOPIICHb/II JKOHE OCHTIK JKOFaphl 3apsATaFbILITAP/IbIH KOHCTPYKIHSIAPHI, KYMbIC
icTey NpPUHLOMNOTEP], NapaMeTpiiepi MeH cunarraMmanapbl. ToxipuOenik cabakrapaa CTYAEHTTED
COPFBUIAP/IbIH, KOMIPECCOPNIAPAbIH KOHE JKEJACTKIIITEPIiH MapaMeTpiepiH JKOHE OJIapAblH >KYMBIC
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pPeKUMIEPIH CTaHAAPTTHI OIICTEp HETI3IHAE €CeNTel, COPFBUIAPABIH, KOMIIPECCOPIAPABIH KOHE
JKENIETKIMTEPIIH KYMBIC THIMIUIITIH aHBIKTalabl. 3epTXaHalblK cabakrapaa CTyISHTTEP OPTAJBIKTaH
TENKIII MalliHAJIApIbIH KOHCTPYKIMSIIApBIMEH TaHBICABI XKoHE Oipre >KYMBIC ICTEHWTIH Oip HeMece eKi
OPTAJBIKTAH TEMKIII COPFBUTAPIBI/ KEIACTKIIITEp I CUITaTTayAbl YipeHeni. baramay 3epTxaHaNbIK jKoHE
NPaKTUKAJIBIK cabaKTapAbIH HOTHXKEICPiH KOpFay jKOHE KOPBITHIHIBI €MTHXaH, OHBIH IIITH/E TEOPHSIBIK
CypaKTap¥ra jkayanrtap MEH ecenTep/i ey TYpiHIe oTe.

Lenvio Oucyunnunvl aeisemcs noO2OMOSKA CMYOEHmMO8 K NPAGUILHOMY 6blO0pPY BCNOMO2AMENbHOO
060py0o8aHus (HACOCO8, KOMAPECCOPO8 U GEHMUIAMOPOS), K auamuzy s@gexmusnocmu pabomol
CYyuecmayoujeco 6CcnomMocamenbHo2o 000pyo0sanls U npeoiodtCeHus Memooo8 no e20 ONmuMu3ayull.
Colepoicanue  Ooucyuniaumvl: Klaccuguxayus nazHemamenel. KOHCMPYKYUY, HPUHYUn pabomol,
napamempul U XApaKmepucmuKku YeHmpoOedCHblX, NOPUWHEblX U ocesbix HacHemamenel. Ha
NPAKMUYECKUX — 3aHAMUAX CMYOeHmbl  pACYumaiom napamempsl HACOCO8, KOMNPECCOPo8 U
BEHMUNIAMOPOB, U  PENCUMO8 UX pabomvl HA OCHOBE CMAHOAPMHBIX Memo008, ONpOenim
appexmusnocms pabomuvl HACOCO8, KOMNPeECcopog u GeHmuaamopos. Ha nabopamopuvix sansmusx
CmyOeHmol  O3HAKOMAMCA ¢ KOHCMPYKYUAMU —YEHMPOOEICHbIX MAWUH U  HAYYAMCA  CHUMAMb
Xapaxmepucmuky 00H020 U 08YX COBMECMHO PADOMAIOWUX YEHMPODEICHBIX HACOCO8/6EHMUNMOPOS.
Oyenusanue npoudem 6 Guoe 3auumvl pe3yabmamos 1adopamopHbiX U NPAKMUYECKUX 3AHAMUU U
UMO0208020 IK3AMENA, BKII0UAIOUIe20 OMEembl Ha meopemuiecKue 80npoc U peuierue 3a0au.

The purpose of the discipline is to prepare students for the correct selection of auxiliary equipment
(pumps, compressors and fans), to analyze the performance of existing auxiliary equipment and propose
methods for its optimization. Contents of the discipline: classification of superchargers. designs,
operating principles, parameters and characteristics of centrifugal, piston and axial superchargers.
During practical classes, students will calculate the parameters of pumps, compressors and fans, and
their operating modes based on standard methods, and determine the operating efficiency of pumps,
compressors and fans. In laboratory classes, students will become familiar with the designs of centrifugal
machines and learn how to characterize one or two centrifugal pumps/fans working together. The
assessment will take the form of defending the results of laboratory and practical classes and a final
exam, including answers to theoretical questions and problem solving
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OHIIPICTIK KBLTY JKOHE
Macca ajaMacy mporecrepi
MEH KOHIBIPFbLIaps! /
IIpoMsblIeHHBIE
TEIUIOMAacCOOMEHHBIE
MPOIIECCHI U YCTAHOBKH/
Industrial heat and mass
transfer processes and
installations

[ToHHIH MaKcaThI: CTYIEHTTEPIIH OHIIPICTIK JKBUTY JKOHE Macca alMacy MpoLecTepl MeH ammapaTTapbiH
€cenTey Jar[bUIapblH  KAJIBIITACTBIPY; TEXHUKAIBIK ChI30amapAbl OKy J>KOHE KOHCTPYKTOPIIBIK
Ky)KaTTaMaHbl TYCIHAIpY JafabiChiH MeHrepy. IIoH KypamblHZA: KbUIy ajiMacy IpolecTepl MeH
anmaparTapblHbIH ~ OKIKTeNyi,  pereHepaTHBTi,  pereHepatmBTi,  Oaimamsic  Kpuly/  Macca
JIMACTBIPFBIITAP/BIH KOHCTPYKIHMSUIAPhl JKOHE OJIapAbl ecenTey Heriznepi, OynaHy NpolecTepiHiH
(usmKanbIK Heri3zaepi, Oyiay KOHABIPFBIIAPBIHBIH CXeMallapbl, COPOLMSUIIBIK IIPOLeCTep, KeNnTipy, aiiay
KOHE peKkTH(UKanusIay mpoIecTepi Typaibl >Kaiumel MamiMerTep. llpakTukanblk cabakrapra
CTYZICHTTEp SHEPI'Hs YHEMICHTIH PETTENETIH jKoHE YHEPreTUKAIIBIK OHTAIIIBI XKbUTYy Oepy/li KaMTaMachl3
€Ty YVIIIH KOCIMOpBIHAAPABIH SHEPTUs IIapyallblIbIFEl MEH JKbUIy TEXHUKAJIBIK OOBEKTLIEpiHze
OpPHATBUIATBIH ~ JKOHE  IMalJaJaHBUIATBIH  JKBUIY  QJIMAcTBIPFBIIUTAP/ABIH,  KbUTy  TEXHHUKAaJBIK
annapaTTap/pblH, HpOLEeCTep MEH CXeMalap/blH JKbUIy, KOHCTPYKTHBTI JKOHE TEKCEpY ecemnTeyiepiH
KYprisyai ydpeHneni. baramay TeopusuIBIK cypakrapra skayanrtap MEH ecenTepii MIeHryJi KaMTHTBIH
MPAKTHKAJIbIK JKaTTHIFYJIap MEH KOPBITHIHIbI EMTUXAHHBIH HOTIIKEINIEPiH KOpFay TYpiHae 0oJiaibl.

Lenvro  Oucyuniunvl  sA61siemcs pasgumue y CMYOEHMO8 HABLIKO8 pacdemd NpPOMbIULICHHbIX
MenoMaccoOOMeHHbIX NPOYECcCco8 U annapamos, 061aoeHue yMeHueM YUmams mexHuyecKue yepmexc
U UHMeEPNPEeMUPOBAaAmMs KOHCMPYKMOPCKYIO OOKYMeHmayuro. JJUCYuniuna cooepicum: Kiaccupurayuro
MenI000MeHHbIX NPOYecco8 U annapamos, KOHCMPYKYUU PeKynepamueHvlx, pe2eHepamusHbIXx,
KOHMAKMHbIX Menyio/ MaccoOOMeHHUKO8 U OCHO8bl UX pacuemad, ¢usuyeckue OCHO8bI NPOYECco8
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8LINAPUBAHUS, CXeMbl BLINAPHLIX YCMAHOBOK, 00UUe c8edeHUsl 0 COPOYUOHHBIX NPOYeccax, 0 NPoyeccax
CYWKU, nepe2oHKU u pekmugpuxayuu. Ha npaxmuueckux 3auamuax cmyoesmosl npou3800am menjiosotl,
KOHCMPYKMUBHLIIL U NOBEPOUHble pACHembl Meni000MeHHUKO8, MeNnIomexXHUYecKux annapamos,
npoyecco8 u cxem, YCMAHABIUBAEMBIX U IKCIIYAMUPYEMBIX 8 IHEP2OXO3AUCHEe U MeNnJOmMexXHUYecKUx
obvexmax npeonpuamuil 01sa obecneyeHus dnepeocoepezaioujell peciamMeHmupyemoll U dHepeemuyecKy
onmuManbHou nepedavu meniomel 6 obvekmax mennodnepeemuxu. Oyenusanue npotioem 6 6uode
3auumsl pe3yibmamos NpaKmudeckux 3aHAMull U Umoz208020 9K3AMEHd, BKIIOUAIOWe20 Omeemsvl HA
meopemuuecKue 60npoc U peuleHue 3a0a4.

The purpose of the discipline is to develop students' skills in calculating industrial heat and mass transfer
processes and apparatus; mastering the ability to read technical drawings and interpret design
documentation. The discipline contains: classification of heat exchange processes and apparatuses,
designs of regenerative, regenerative, contact heat/mass exchangers and the basics of their calculation,
physical foundations of evaporation processes, schemes of evaporation plants, general information about
sorption processes, drying, distillation and rectification processes. In practical classes, students will learn
how to make thermal, constructive and verification calculations of heat exchangers, heat engineering
devices, processes and circuits installed and operated in the energy sector and thermal engineering
facilities of enterprises to ensure energy-saving regulated and energetically optimal heat transfer in
facilities. The assessment will take the form of defending the results of practical exercises and a final
exam, including answers to theoretical questions and problem solving.
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Korapsr
TEMIIEpaTypaJIbIK
MPOLIECTEDP JKIHE KOFAPHI
TEMIICPaTypabl
KOHIBIPFBIIAPIBIH,
YKYMBICHI /
BricokoTremneparypHbie
poueccol 1
OKCIUTyaTanus
BBICOKOTEMIICPATYPHBIX
YCTaHOBOK /

High temperature
processes and operation
of high temperature plants

Ilonniy maxcamor cmyoenmmepoi HcOApPbl MeMNepamypanvl JHCblly KOHObIPELIIAPLIH d3ipaeyee,
natoanamnyaa Heane HCanebipmyaa 0auvlhoay. [IoHHiy MAZMYHbL: KOHOBIPELLIAPOblY mypiepi, o1apobly
CUNAMMAMANApdvl, HCYMbIC icmey NPUHYUNI, natoaiamy epexuenikmepi xane Koioauy asachl, Hco2apol
MeMnepamypanvly — JHCblly  MEXHONOSUACHL  JHCOHE  DHEPIeMUKANLIK — MEXHONO02US,  HCOapbl
MeMnepamypanbl JHCblly MexXHOIO02UACHl KOHOBIPEbUIAPBIHLIY KIACCUDUKAYUACHI, Kbi30bIDY JHCIHE
Kyuoipy npoyecmepi MeH KOHOBIDEbLIAPYI, HpOYecmep JHCOHe OMBIHObL MEPMOXUMUSLIBIK OHOeyee
APHANZAH KOHOBIPEBLIAD, MAMEPUanobl, MHCbLIY-IHEPSeMUKANIbIK 0aiancmapobl, CoIPMKbL JHCbLLY MeH
macca ammacyowvl J#o2apvl MeMnepamypaibl HCbLLY-MEXHOI0SUSNbIK KOHOBIPDELIHbIY DeaKmopbIHOd.
Toocipubenix cabakmapoa cmyOdeHmmep WAXmanvlK K NEWiHIY JHCbLIYIbIK eceOin dcypeizedi dcaHe
OHbIH JHepeuss MUIMOLNICIH apmmulpy WAPALAPLIHGIY —MEeXHUKAIbIK-IKOHOMUKATLIK —He2i30emecit
a3ipnetidi. 3epmxananviy cabakmapoa cmyoenmmep Kamepanivlk Newmiy JHeblly OANanCuiH, Yaziiepoi
Ku13061py  Kezinoeei kamepanviy newmiy IIOK-in, JKTK oicymvic KamepacuvlHuly cayne Wbleapy
Oapexcecin, KTK-0asvt OHIMOI Kbi30bIPY JiCOHE CANKLIHOAMY JHCLLIOAMOBIEbIH, Y3AKMbIZbIH JHCIHE
Kamepanvlk newmepoe OHiMoepoi Kbl30vipy canacwul. Kopvimvinovl 6asanay scobanvl Kopaay KesiHoe
Kanulnmacaobi.

Lenvio Qucyuniumsl A677emcs NOO20MOBKA CHYOEHMO8 K O0CB0EHUI0, IKCHIYAMAyuu U MOOPHUIAYUU
8bICOKOMEMNEPAMYPHLIX — menjomexunuieckux  ycmanosox. Cooepoicanue — OUCYURIUHBL:  MUNbL
VYCMAHOBOK, UX XAPAKMEPUCMUKU, NPUHYUN Oelicmeus, 0COOEHHOCMU JIKCHIyamayuu u 001acmo
NPUMEHEHUsl,  GbICOKOMEMNEPAMYPHAs — MENIOMEXHON02Us U IHeP2emuKd  MmeniomexHoI02Ul,
Kraccuurayus 6biCOKOMEMNePamypHuiX MmMeniomexHoI02UYecKUx YCmMAaHo8oK, HazpesamesibHble U
002ICU208ble NPOYECCHL U YCMAHOBKU, NPOYECCHL U YCMAHOBKU MEePMOXUMUYECKOU nepepabomKu monius,
MamepuanbHvle, MeNIoGble U IHepeemuiecKue OANaAHCHl, BHEWHUU MenIoMaccooOMeH 6 peakxmope
8bICOKOMEMNEPAmypHOU MeniomMexHoA02UYecKoll YCmanosku. Ha npakmuyeckux 3aHAMUAX cmyoenmaol
nposedym meniogou pacyem wlaxmHoul U38ecmrKo80—002iCucamenvHoll neuu, paspabomaiom mexHuKo-
9KOHOMUYecKUe 000CHO8AHIE MeEPONPUAIMUL NO NOBbIUEHUIO ee dHepeemuyeckou s¢gdexmusnocmu. Ha
A6OPAMOPHBIX 3AHAMUSX CIYOEHMbL PaAcCUumaiom meniogou dbaranc kamepnou nevu, K1/ kameprnoii
nevu npu Hazpese obpasyos, cmenenv yepromsl paboyei kamepvl BTY, memn nacpesa u oxnasxicoenus
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usdenutt 8 BTY, onumenvnocms u Kauecmeo Hacpeda uzdeiul 8 KamepHvlx neuax. Mmoeosas oyenxa
b6yoem cqhopmuposana 8 xooe 3auumsl nPoeKma.

The purpose of the discipline is to prepare students for the development, operation and modernization of
high-temperature heating installations. Contents of the discipline: types of installations, their
characteristics, principle of operation, operating features and scope of application, high-temperature heat
technology and energy technology, classification of high-temperature heat technology installations,
heating and roasting processes and installations, processes and installations for thermochemical
processing of fuels, material, heat and energy balances, external heat and mass transfer in the reactor of a
high-temperature thermal technology plant. During practical classes, students will conduct a thermal
calculation of a mine lime kiln and develop a feasibility study for measures to improve its energy
efficiency. In laboratory classes, students will calculate the heat balance of a chamber furnace, the
efficiency of a chamber furnace when heating samples, the degree of blackness of the working chamber
of a high-temperature installation, the rate of heating and cooling of products in a high-temperature
installation, the duration and quality of heating of products in chamber furnaces. The final assessment
will be formed during the defense of the project.
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JKaHy TeopHsCBIHBIH
Heriznepi /

OcHOBBI Teopuu ropenust/
Basics of combustion
theory

[loH jkaHy mnpoLeCTepiH, OJapIblH TEOPHSIBIK HETI3NepiH, JKbUIy ajMacy epeKIUeNKTepiH >KoHe
OPraHUKAaJBIK OTBIHIBI JKaFyla NPAaKTHKAIBIK KOJIAHYIbl 3epTreyre OarbiTTanraH. [[oHHIH Ma3MyHEI
Keleci TaKBIPBINTAapAbl KAMTHABL JKaHyFa Kipicle, J>KaHyIblH XUMHUSUIBIK acHeKTiiepi, kaHy
TEpPMOJMHAMUKACHI, JKaHY KHHETHKAChl, BICTBIK ra3japlarbl JKbUIy anMacy, KaHYAbIH KOJJIAaHBUTYI,
TEXHOJIOTHSUTBIK TPOIECTIH KayINCIi3/iri >KOHE SKOJIOTHSUIBIK acrekTiiepi. IIpakTukaza CTyACHTTEp
OPTaHMKaJBbIK OTHIHHBIH JIEMEHTTIK KYpaMblH, OHBIH CHUIaTTaMallapblH, aya KOJIeMiH ecenTeili, KaHy
NpoLeCTepiH  MOJENBJACHAI, OTBHIHHBIH  JKaHy  IpPOLECIHAE JKYPETiH  3HSAHABI  3aTTap.blH
HIBIFAPBIHABIIAPBIH aHBIKTAHBI (okaHy OHIMJEpIHIH KeJeMi, KypaMbl jKoHE CHUIaTTaMallapbl), OTHIHJIbI
JKAFyIbIH 3aMaHayW TEXHOJIOTHSUIAPBIH TaJJaiJbl. KOpIIAFaH OpTara €H a3 oCepMEH. 3epTXaHaJbIK
cabakrapjja CTYIOCHTTEp >KaHy NPOIECIHIH HETi3ri CHIIaTTaMalapbl MEH IapaMerpiepi OoWbIHIIa
3epTTEeyJIep KYPri3ei: KATThl OTBIHHBIH BUIFAJLIBLIBIFBIH 3€PTTEY, KATThl OTBIHHBIH KYJIIUIriH aHBIKTAY,
CYHMBIK OTBIHHBIH TYTaHy TEMIICpAaTypachblH aHBIKTAy, OPraHHKAabIK MAacCaHbl OpHKETTeYy, OpUKeTTey
YUIH KOJIIQHBUIATHIH OailIaHBICTBIPFBINI  3aTTaplblH KacuerTepi. baramay 3epTXaHalbIK JKoHE
NPAKTUKAJBIK cabaKTapIblH HOTIKEIEPIH KOpFay JKOHE TEOPHSUIBIK CypakTapra jKkayanrap MeH
ecenTepli Menryai KAMTUTBIH KOPBITBIH/IbI eMTUXaH TYPiHAE OTel.

Jucyunnuna nayenena ma usyyeHue Npoyecco8 20PeHusi, UX MeopemuyecKux OCHO8, 0CObeHHocmel
MenioobMena U NPaKmu4ecko20 NPUMEHeHUs: npu cocueanuu opeanudeckoeo monauga. Codepoicanue
OUCYUNTIUHBL  GKTIOYAEM CRedylouue MeMbl: B6eOeHUe 6 2OpeHue, XUMUYECKUe ACNeKmbvl 20pPeHus.,
MEPMOOUHAMUKA 20PEHUS], KUHEMUKA 20PEeHUs], MENIONepedaia 8 20psiyux 2a3ax, NPUMEHeHue 20penus,
bezonacnocmes npoyecca u 9dKoao2uyveckue acnekmvl. Ha npakmuke cmyodenmuvl paccyuumarom
NEMEHMHBII COCMAS OP2AHUYECKO20 MONUBA, €20 XAPAKMEPUCMUKU, 00beM 6030yXd, MOOEIUPYIOm
npoyeccol 20peHUsl, ONPeoeisim IMUCCUU BPEOHBIX GEUECE, CONPOBONCOAIOUUX NPOYECC 20PeHUs.
monauga (06vem, cocmas u XApaKmepucmuku NpooOyKmos C2Opanus), AHAIUUPYION COBPEMEHHbIe
MEXHON02UU CHCUSAHUSL MONAUBA C MUHUMAIbHbIM IKOJI02UYecKum osdeiicmeuem. Ha nabopamopnuix
3AHAMUAX CIYOCHMbL NPOSEOYM UCCLe008AHUsL OCHOBHBIX XAPAKMEPUCMUK U RAPAMEMPOs Npoyeccd
20peHUsl: UCCAeOYIOm CoOepoiicanue 6la2u 6 MmeepooM MONUGe, ONPedeisim 301bHOCHb MEEPO020
MONAUGa, Onpedensim MmeMnepamypy GCHbIUKU JHCUOKO20 MONAUBA, NPOGEOYM OpPUKeMUpOsanue
OP2AHUYECKOU  MACCbl,  UCCIeOVIOM  CEOUCMBA  CEA3VIOWUX — GEUWEeCms,  UCHONb3YeMbIX — OJs
opuxemupoganus. Oyenusanue npoudem 6 Gude 3aAWuUMbl pPe3yIbmamos J1adOPAMOPHLIX U
NPAKMUYECKUX 3aHSAMULL U UNMO0208020 IK3AMEHA, BKIIOYAIOUE20 OMEembl HA MeopemuiecKue onpoc u
peutenue 3a0ay.
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The discipline is aimed at studying combustion processes, their theoretical foundations, features of heat
transfer and practical application in the combustion of organic fuel. The content of the discipline
includes the following topics: introduction to combustion, chemical aspects of combustion,
thermodynamics of combustion, kinetics of combustion, heat transfer in hot gases, applications of
combustion, process safety and environmental aspects. In practice, students will calculate the elemental
composition of organic fuel, its characteristics, air volume, simulate combustion processes, determine
emissions of harmful substances accompanying the fuel combustion process (volume, composition and
characteristics of combustion products), analyze modern technologies for burning fuel with minimal
environmental impact. In laboratory classes, students will conduct research on the main characteristics
and parameters of the combustion process: examine the moisture content in solid fuel, determine the ash
content of solid fuel, determine the flash point of liquid fuel, briquetting organic mass, and study the
properties of binders used for briquetting. The assessment will take the form of defending the results of
laboratory and practical classes and a final exam, including answers to theoretical questions and problem
solving.
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JKbutysHEpre TUKabIK
KOHJIBIPFBLIIap 1Bl
maiianany Ke3iHaeri
KOpIIaraH OpTaHbI
Kopray/

OxpaHa OKpyXarolen
Cpeabl IIpH dKCILTyaTaluu
TCIJIOOHCPTCTUICCKOI'O
o00opynoBaHus/
Environmental protection
during operation of
thermal power equipment

[loHHIH MakcaTBl CTYOCHTTEpIi KOMIpTeri i3iHIH HONIOIK i31 TEXHOJIOTHSIAPHIH, KaJABIKTapAbI
IIBIFAPBIHABICHI3 KOIEre JKapaTy >KOHE IKBUIySHEPreTHKAaJbIK JKaOAbIKTapIbl NaiiianaHy KesiHze
KOpIIaFaH OpTaFa SMUCCHSIAPIbl TOKTATyIbIH 3aMaHAyH TEXHOJIOTHSIAPBIH SHT13yre JAailblHAay OO
TaObuTafpl. [IoHHIH Ma3MyHBI: Ta3apTy KYpBUIBICTAPBIHBIH TYpJiepi, TaOWUFU pecypcTapAbl YTHIMIIbI
nainanany, opTypsi OTBIHAAPBI KaFy Ke3iHAe 3USHIIBI KOCTAIAP/IBIH TY3UTy MPOIECTEPi, KbUTY JICKTP
CTaHIMSUIApPbl MEH DJIEKTP CTaHLMUIAPBIHAAFBI 3MSH/ABI 3aTTApIblH IIBIFAPBIHBUIAPEIH Ta3apTyIbIH
3amaHayu apnicrepi. CTyIEHTTEp: SHEprusi MEH KOpIIaraH OpPTaHBIH ©3apa 9pPEKEeTTeCy NPHHIUITEPIH,
KOpIIaFaH OpTaHbl PETTEYNiH HeTi3[epiH, JKaHy ©HIMJIepiHleri 3usSHIbl 3aTTapAblH  TY3i1y
3aH/BUIBIKTaPbIH )KOHE OJap.Ibl Ta3apTyAbL, KbUTY DJISKTP CTaHIHSIAPBIHA KOJIAHBUIATBIH HEri3rl Kyl
JKMHAFBIIITAPABIH TYpJepi MEH KOHCTPYKUHMSUIApbIH (KYPFaK WHEpLHs, BUIFAJIBI, JIEKTp CY3riiepi,
Mara), cy KoiiManmapblH Kopray, Kazakcran PecrmyOmMKachIHBIH TaOHWFATTBl KOPFay CajlachIHIAFbI
3aHHAMaJbIK 0a3achl, TAOUFATTHI KOpFAay 3aHHAMACBHIH OY3FaHBI YIIIH >KayamkepmIimk. [IpakTHKabIk
cabakraplia CTYACHTTED OTHIH IUBIFBIHBIH aHBIKTAYABl, KaTThl 3aTTAPIbIH JKAJIIBl IIBIFAPbIHIBUIAPBIH
ecenrteyai, aTMocdepara ra3 TOpi3Ai IUBIFAPBIHIBUIAPABI €CENTeyAl YHpeHeni; MypxKaiapIpl ecentey,
OCTTIK KOHICHTPAIUSUIAPIBIH JHCIIEPCUSACHIH €CENTey, Cy OOBEKTIIEPiHIH TEPMUSIIBIK JIACTAHYBIH
ecenTey. baranay TEOpHsIIBIK CypaKTapra jkayanTtap MEH ecenTepii LIeUIy/Ai KAMTHTBIH MPAKTHKAJIbIK
JKaTTBIFyJIap MEH KOPBITHIH/IbI EMTUXaHHBIH HOTIIKEJIEpiH KOpFay TypiHzae 00Ja bl

Llenvto  Oucyuniaunvl A67AeMCA  NOO20MOBKA CMYOEHMO8 K GHEOPEHUI0 MeXHON02Ul HY1e8020
VeneKuciomuo2o cneod, 6e33MUCCUOHHOU YMUIUAYUU OMX0008, COBPEMEHHBIX MEXHON02UL NO0AsIeHUs
8b10p0OCO8 6 OKpYdHcalowyio cpedy npu IKCHAYAMAyuu meniodIHepemuyecKkozo o0bopy0osanus.
Cooepoicanue OUCYUNTUNBL: UL OUUCHIHBIX COOPYICEHUL, PAYUOHATLHOE UCNOIb30BAHUE NPUPOOHBIX
pecypcos, npoyeccsl 06pa3068anUs 6PEOHbIX NPUMecell RPU CHCUSAHUU PA3TUYHBIX MONIUS, COBPEMEHHbIe
cnocobwl oyucmku 6v10pocos epeduvix eewecme na TOC u I[IIl. Cmyoenmvr usyuam: npunyunsl
63AUMOOCUCMBUST IHEP2EMUKU U  OKPYJCarwel cpeobl, OCHOBbL IKOIOSUHECKO20 HOPMUPOBAHUS,
3AKOHOMEPHOCMU 00PA308aHUS BPEOHbIX 8eUWeCmE 8 NPOOYKMAX C2OPAHUS U OYUCMKA OM HUX, UObL U
KOHCMPYKYUU OCHOBHLIX 30710yn08umerell, npumensiowuxcs Ha TOC (cyxue uHepyuoHHvle, MOKpble,
INEKMPOPUILIMPDI, MKAHEBbIE), OXPAHA B000EMO8, 3aKOHOOamenvHas basza Pecnybonuxu Kasaxcman 6
obaacmu 0Xpamsl RPUPoObl, OMEEMCMBEHHOCHb 3 HapYuleHUue NPUPOOOOXPAHHO20 3AKOHOOAMeNbCHEd.
Ha npaxkmuyeckux 3aHAMUAX CMYOeHMbl HAYYAMCA ONpeoesimb pacxo0 MONIUBd, pacyem 6an08blX
8b10POCOB MBEPObIX GeUeCE, pacuem 2a3000pa3HblX GblOPOCO8 6 ammocgepy, pacyem ObIMOBOU
mpyosl, pacuem pacceusanus NPU3EMHbIX KOHYEHMpayuil, paciem menjioso2o 3aepA3HeHUs 8000eMO8.
Oyenka 6ydem npoxooumv 8 opme 3aujumovl pe3yIbMmamos8 NPAKMUYECKUX 3aHAMUL U UM 0208020
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IK3ameHna, Kouas omeemsl Ha meopemuiecKue 60npocsvl U peuteHue 3a0au.

The purpose of the discipline is to prepare students for the implementation of zero carbon footprint
technologies, emission-free waste disposal, and modern technologies for suppressing emissions into the
environment during the operation of thermal power equipment. Contents of the discipline: types of
treatment facilities, rational use of natural resources, processes of formation of harmful impurities during
the combustion of various fuels, modern methods of purifying emissions of harmful substances at
thermal power plants and power plants. Students will study: the principles of interaction between energy
and the environment, the basics of environmental regulation, patterns of formation of harmful substances
in combustion products and their purification, types and designs of the main ash collectors used at
thermal power plants (dry inertial, wet, electrostatic precipitators, fabric), protection of reservoirs,
legislative base of the Republic of Kazakhstan in the field of nature conservation, responsibility for
violation of environmental legislation. In practical classes, students will learn to determine fuel
consumption, calculate gross emissions of solid substances, calculate gaseous emissions into the
atmosphere; chimney calculation, calculation of dispersion of surface concentrations, calculation of
thermal pollution of water bodies. The assessment will take the form of defending the results of practical
exercises and a final exam, including answers to theoretical questions and problem solving.
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JKbuTy SHEpPTEeTHKAIBIK
KaOIBIKTapIBIH
CEHIMILTITi TeOPUACHIHBIH
Heriznepi /

OCHOBBI TEOpUU
HaJIeKHOCTH
TEIUIO3HEPTETUIECKOTO
obopymosanust/
Fundamentals of the
theory of reliability of
thermal power equipment

[loHHIH MakcaTBl CTYACHTTEpPAl HETi3Ti KOHE KOCAJKBI JKBUITY KaOJBIKTapBIHBIH CEHIMAI KYMBICHIH
KaMTaMachl3 €Ty JKOHE TEeXHHKAJBIK KayiNTepAiH TYBIHIAYBIHBIH AalIBIH ajly [IapajapblH JKYy3ere
aceIpyFra nmaiteraaay. CTyICHTTEp JKbUTY-TEXHHUKAIBIK KaOIBIKTApABIH CCHIMII JKOHE KaYiIlci3 JKYMBICHIH
KaMTaMachl3 €Ty KaFWAaTTaphlH, TEXHOJOTHSUIBIK HYCKAYIBIKTAPIBIH TaNalNTapblH CaKTayAbl
YUBIMAACTBIPY MEH OaKpUIayZbl, KbUTY-TEXHHUKAJBIK >KaOJBIKTapAbIH PECypCHIH apTTHIPY CallachIHIA
WHHOBAIIWSUIBIK  93ipiiemMenepAi eHrizyni 3epaeneini. CTyneHTTEp >KaONBIKTBIH CEHIMIUTIIT, KaJIBIK
pecypehl JKOHE KaOIBIKTBIH TO3Y JKbUIAAMIBIFBI KOpCETKIInTepiHn ecenteiai. KopbIThiHabl Oaranay
cepikTec KoCIMOPBIHIAPIBIH HHKEHEPIIK-TEXHUKAIBIK ~KbI3METKepIiepiMeH Oipiecin  KyprisiireH
ITopTdommons! Kopray 6apbICEIHIA KaJBINTACTHIPBUIATEIH O0MAIBI.

Llenv Oucyuniunvt — NOO20MOBKA CMYOEHMO8 K peaiusayuu mep no obecnedenuio HaoelHCHOU
IKCHILYamayuys OCHOBHO20 U BCROMO2AMENLHO20 MENIOMEXHUYECK020 000PY006anus, NPeOynpeicoenus
BO3HUKHOGEHUS MeXHU4ecKux puckos. CmyoeHmvl usyyam npuHyunvl obecneveHus HAOENCHOU U
bezonacnoil pabomvl MeNnIOMEXHUUECK020 000PYO0BAHUs, OP2AHU3AYUIO U KOHMPOTb 00ecnedenus
CcoOMI00eHUsT MPeDOBANHUL MEXHOIO2UYECKUX UHCMPYKYULL, SHEOPeHUe UHHOBAYUOHHBIX pa3pabomox 6
obnacmu noGvlueHUs. pecypcda meniomexHuuecko2o obopyoosanus. Cmyoenmsl npoeedym pacuemvl
nokazameineti HAOENCHOCMU MENIOMEXHUUECK020 060PYO08aAHUs, OCIAMOYHO20 Pecypcd U CKOPOCmU
usHoca o6opyoosanusi. Hmoeosas oyenwxa Oyoem cgopmuposana 8 xode 3awumsl ROPMEOUO,
NPOBEOEHHO20 COBMECTIHO C UHICEHEPHO-MEXHUYECKUMU PAOOMHUKAMU NPEONPUSIMULI-NADMHEPOS.

The purpose of the discipline is to prepare students to implement measures to ensure the reliable
operation of main and auxiliary heating equipment and prevent the occurrence of technical risks.
Students will study the principles of ensuring reliable and safe operation of heating equipment, the
organization and control of ensuring compliance with the requirements of technological instructions, the
introduction of innovative developments in the field of increasing the life of heating equipment. Students
will calculate the indicators of equipment reliability, residual life and wear rate of equipment. The final
assessment will be formed during the protection of the portfolio, conducted jointly with engineering and
technical staff of partner enterprises.
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XKburymeH xababIKTay
JKYHemnepiH manaanany
Ke3iHzeri Toyekenaep /
Pucku npu sKCITyaTanuu
CHCTEM TeIUIoCHAOXKeHus/
Risks during operation of
heat supply systems

IToHHIH MaKcaThl — JKBUTYMEH >KaOABIKTAy XYHWENEePiHiH >KYMBICHIHIAFBI TOYEKEIASPdi, OHEPKICIITIK
KOCIIMOPBIHAAP MEH OIODKETTIK CEKTOPABIH JKbUIYMEH JKaOJbIKTay KYHWENepiH maimanaHy THIMIUIITH
apTTBIPY JKONIApBIH 3epTrey. I[IoH MbIHamapasl KaMTHIBL: OKBIIYMEH >KaOABIKTay IKyHelepiHiH
CEHIMIIUTITIH apTTHIPY; JKBUTyMEH >KaOIBIKTay JKyHelepiHaeri 3aKpIMIaHyJIApAsl aHBIKTAy JKOHE KOO
omicTepi; KaJaiblK JKBUTyMEH JKaOIBIKTay JKyHeNepiHiH Herisri mpoOieManapsl KoHe OJapAbl OJaH dpi
JAMBITY IEPCIEKTUBANAphl; JKbUIYMEH KaOJbIKTay IKYyHenepiH NalmanaHynplH (Kaita KypyZIbIH)
MISTEJIK TIKIpUOECi; JKbIIyMEH KaOJbIKTay >KyHenepiH naiaananynsl yisiMaactelpy. ToxipuOemix
cabaKkrapja CTyAEHTTEp Kajajlap/arbl OeJIIHFeH JKbUIy J>KOHE JJIEKTPMEH >KaOIbIKTay >KYHelepiHiH
THIMJI JKYMBICBIHBIH HETI3T1 KOPCETKILITEPiH TaHIAy[bl JKOHE €CENTeyli, KOJIK JKOHE JKbUIy Tapary
JKyHeci SJIEMEHTTEpiHIH HaKThl bICHIpanTapbl MEH THIMALIIIH Oaranaynsl, opTypii >xko0ajapablH
THIMIUITIH Oarajaynsl YHpEHel; KbUly JKOHE JJIEKTPMEH KaOJbIKTay SJIEMEHTTEpI MEH KYHelepiHiH
SHEepPrus THUIMAUIITIH apTTBIPY; >KBUTyMEH >KaOABIKTay >KYHeNepiHiH ecenTiK >KOHe HAKTBl >KYMBIC
peXUMIEp] apachIHAAFBl KaJIBINTACKaH OaiimaHpICTapra Tamgay Xyprizy. KopeITeiHaE! Oara icTi menry
OaphICHIHIA KaJIBIITACAIBI.

Lenvio Oucyuniunvl s6IAEMC USYUEHUE DPUCKOE HPU IKCHIYAMAyuu Cucmem menioCHAOI CeHus,
€cnocob606 noeviueHust IPHeKMuUeHOCmU IKCHILYAMAYUU CUCTEM MENTIOCHAOICEHUST NPOMBIULLEHHbIX
APeOnpusmuil U KOMMYHATbHO20 CEKMOPA. JJUCYUNIuHA cOOEpICUM.: NOBbIUUEHUE HAOEHCHOCIMU CUCTEM
MENIOCHAOIICEHUs,,  MemoObl  OOHAPYJCeHUsT U JUKGUOAYUU — NOBPENCOeHUU 6  CUCMEeMAxX
MENIOCHAOIICEHUS, OCHOBHbIE NPOONEMbL 20POOCKUX CUCTEM MENLOCHADICEHUs. U NEPCNeKmugsbl Ux
oanvHeluezo  pazeumusi;  3apyOediCHvill  Onblm  IKCHAyamayuu  (PeKOHCMPYKyuu) — cucmem
MENIOCHAOIICEHUS,  Op2aHu3ayus IKCRIyamayuu cucmem meniocuabocenus. Ha npaxmuyeckux
BAHAMUSAX CIMYOEHMbl HAYYAMCS NPOU3800ums 6bl00p U paciem 06A306blX noKasamenel 3QPhexmusHol
IKCHILYamayuy pacnpeoesieHHblX CUCmeM MenI0IHeP2OCHADNCEHUsL 20p0008, NPOU3EOOUMb OYEHKY
Gaxmuueckux nomepv u dhPekmusHOCMU INEMEHMOE CUCTEMbl MPAHCROPMA U PACHpedesieHUs. Menid,
OYeHKy 9¢hhekmusHOoCmMU  PA3IUYHBIX NPOEKMOE NOGbIULEHUS. DHEP2eMUYecKol  dghpexmusHocmu
NEMEHMO8 U CUCHEM MENLOIHEPLOCHAOICEHUs,, NPOGOOUMb AHANU3 CYUWEeCMEYIOUUX COOMHOUEHUT
PACUemHbIX U (DAKMUYECKUX PENCUMO8 IKCHIYAmayuu cucmem meniocHabicenus. mozosas oyenxa
b6ydem cghopmuposana 8 xo0e peuieHus Kelica.

The purpose of the discipline is to study the risks in the operation of heat supply systems, ways to
increase the efficiency of operation of heat supply systems of industrial enterprises and the public sector.
The discipline contains: increasing the reliability of heat supply systems; methods for detecting and
eliminating damage in heat supply systems; main problems of urban heat supply systems and prospects
for their further development; foreign experience in operation (reconstruction) of heat supply systems;
organization of operation of heat supply systems. In practical classes, students will learn to select and
calculate basic indicators of the effective operation of distributed heat and power supply systems in
cities, assess the actual losses and efficiency of elements of the transport and heat distribution system,
evaluate the effectiveness of various projects to increase the energy efficiency of heat and power supply
elements and systems; carry out an analysis of the existing relationships between the calculated and
actual operating modes of heat supply systems. The final assessment will be formed during the solution
of the case.
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«MuxkpoxBannpukanus — Kazanabik ka0 AbIKTAPbIHBIH onepaTopb» Ne9 moxy.ri
Moayab Ne9 «MuxkpokBanupukanus - MaIIMHACT KOTEJIBHOT0 000py/A0BAHMSD
Module Ne9 «Microqualification - Boiler equipment operator»
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Juciummraa Nel

Muxkpoxeanupurayus 6a20apramanrapsl MeH Kiwii 6a20apramanapobly CURAmmamacsl KOCbLMuaoa




33.1 Jucrurminaa Ne2 keamipineen | Onucanue I[pocpamm muxpoxsarugpuxayuii npusedensl ¢ npunodcenuu | Description of
microqualification programs and Minor programs are given in the appendix
34.1 Jucrurmna Ne3
35.1 Jucuuminnaa Ned
«MuxpoxkBanupukanus — TypOuHATBIK Ka0ABIKTHIH onepaTopby Nel0 moay.Ji
Moayab NelO0«MukpokBanaupukanus - ManigHUCT TYPOMHHOI0 000PYI0BAHMSD)
Module Nel0«Microqualification - Turbine equipment operator»
32 Jucuumimnaa Nel
33.1 Jucuummmna Ne2 Mukpokeanupurayus baz0apramanapvl MeH Kiwi 6A20apiamanapobiy CUNAMmMamacsl KOCbLMuaod
xenmipineen | Onucanue Ipoepamm mukpoxsanugurayuil npusedensi 8 npunoxcernuu | Description of
34.1 Hucuumina Ne3 microqualification programs and Minor programs are given in the appendix
35.1 Jucummirnaa Ned
36 Kazanapik [ToHHIH MakcaThl: Ka3aHABIKTApIbIH IKBUIBITY OeTTepiHzeri >Kpuly Oepyai ecentey OoifblHIIA

KOHIBIPFBLIApHI /
KorenbHble ycTaHOBKH/
Boiler installations

MPaKTUKAJBIK JaFAbUIapIsl MCHIEpPY, Ka3aHIbIK KOHIBIPFbUIAPEI MEH Oy reHepaTopapblH ©HEPKICINTE
naiinanany. [loHHIH Ma3MyHBI: Ka3aHABIK KOHABIPFRUIAPEI MeH Oy  TeHepaTopIapbIHBIH
KOHCTPYKIHMSUTaphl MCH CHIATTaMallapbl, KYMBICBIHBIH (HU3UKAIBIK HPUHIMITEP], Ta3 XOHE KYMBIC
OpTaCHIHIIAFHI JKBLTY TPOILECTEPi, KYMBIC OPTaCHIHIAFEI THAPABINKAIBIK IPOIECTEP, TYTIH Ta3dapbIHBIH
aIPONMHAMUKACKH], Ka3aHIBIKTAPIOBIH JKOHE OJIAPIABIH KBI3ABIPY O€TTepiHiH IKIKTedmyi, Herisri
TEXHOJIOTHSIIBIK SHEPTHSIHBI TYPJICHAIPY CYI0anapsl, Ka3aHIBIK arperaTTapbIHBIH CXEMAachl, Ka3aHIBIK
KOHIBIPFBUIAPBIHIAFEl  HETI3Ti JKBUTy TpomecTepi. IIpakTWkaga CTyOSHTTEp OTBIH IOBIFBIHBIH,
Ka3aHBIKTBIH KbUTy OANaHCBIH, Ka3aHIBIKTBIH THIMALUIITIH, )KaHY KaMEpPAaCBhIHBIH KOHE Ka3aHIBIKTHIH
KbI3JBIpY O€TTEpiHIH cHUMaTTaMajapblH aHbIKTaibl. 3epTXaHaJbIK cabdakrapia CTYJCHTTEp KOMIpIiH
AHATUTUKAJIBIK YJTICI YIIIH VIOKBIII 3aTTap/blH INbIFBIMBIH AHBIKTANIbI, KOMID IIAHBIHBIH EJICKTCH
TaJaybIH JKYPri3el, 3JeKTP Ka3aHbIHBIH KyaThblH aHBIKTAiIbl, CYHBIK Ka0ATTBIH THUAPOJINHAMUKACHIH
3epTTeil, CyHbIK KYWAeri KeMmip/iH a’pOoJUHAMHMKACBIH 3epTTEiilli. CychIMallbl MaTepuai TOCEHIlIi.
baranay xo0aHbl KOpray HOTHXKeJepi OOMBIHIIA KYpri3ineai

Lenv Oucyunnunvl: npuobpemenue NPAKMULECKUX HABLIKOS pacyema meniooOMeHa 6 NOGEePXHOCHISIX
Hazpesa KOMI08, NPOMBIULIEHHO20 NPUMEHEHUS. KOMENbHbIX VCMAHOBOK U  RAPO2EHEPaAmopos.
Colepoicanue OUCYUNTUHBL: KOHCMPYKYUU U XAPAKMEPUCUKY, Qu3uyecKue npuHyunst paboml
KOMENbHbIX YCIMAHOBOK U NAPO2EHePamopos, Meniogble Npoyeccbl 8 2a3080U U pabouell cpedax,
2udpasiuieckue npoyeccyl 8 paboueii cpeoe, aspoOUHAMUKA ObIMOBIX 24308, KIACCUDUKAYUsL KOMIO8 U
€20 nogepxHocmell Hazpesdd, OCHOBHbIe MEXHONO2UUECKUE CXeMbl NPeoOPA308aHUsl IHEPSULl, KOMNOHOBKU
KOMENbHbIX a2pecamos, OCHOGHblE MENIOMEXHUYECKUe Npoyeccbl 6 KOmeabHblx ycmanoekax. Ha
npaKkmuKe cmyoeHmvl ONPeoeisim pacxo0 Monaiusa, meniogou 6ananc Komia, Kodgouyuenm noie3nozo
Oeticmeusi KOMQ, XApakmepucmuKku MONOYHOU Kamepvl U nosepxHocmetl Hazpesa komaa. Ha
1AOOPAMOPHBIX 3AHAMUAX CIYOEHMbL ONPEOensm GbIX00 Nemyuux seujecms 0Jisi AHATUMUYECKOU Npoobl
KAMEHHO20 Y2, Npoeedym CUmogblil aHAIU3 Y2OJIbHOU NbLIU, ONpeoeisim MOWHOCMb INEKMPULECKO20
KOMIA, UCCAEOYIOm 2UOPOOUHAMUKY NCEBO00NCUNCEHHO20 CILOSI, USYUAM AIPOOUHAMUKY KUNSAWE20 ClOs
coinyyezo mamepuana. Oyenuganue 6yoem npoxooums no pe3yibmamam 3auumol nPOeKma

The purpose of the discipline: acquisition of practical skills in calculating heat transfer in heating
surfaces of boilers, industrial use of boiler plants and steam generators. Contents of the discipline:
designs and characteristics, physical principles of operation of boiler plants and steam generators,
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thermal processes in gas and working environments, hydraulic processes in the working environment,
aerodynamics of flue gases, classification of boilers and their heating surfaces, basic technological
schemes for energy conversion, layout of boiler units, basic thermal processes in boiler plants. In
practice, students will determine fuel consumption, boiler heat balance, boiler efficiency, characteristics
of the combustion chamber and boiler heating surfaces. In laboratory classes, students will determine the
yield of volatile substances for an analytical sample of coal, conduct a sieve analysis of coal dust,
determine the power of an electric boiler, study the hydrodynamics of a fluidized bed, and study the
aerodynamics of a fluidized bed of bulk material. Evaluation will be based on the results of the project
defense
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JKpLty KO3FaiITKBIIITAPEL /
Tennoswie JABUTATCIIN /
Heat engines

[ToHHIH MaKcaThl CTYACHTTEP/l JKbUTYy KO3FAITKBILITAPEIH €CENTEY I UTepIreH SicTepiHe HeTi3/1enreH
KaOIBIKTHI TaHaayra Aaiibianay. CTyIEHTTEp JKbLTY KO3FaITKBIIITAPBIHBIH KIACCU(PHUKALMSICHIH OKUJIBI;
JKBUTY KO3FAJTKBIIITAPBIHBIH HETI3ri Typiepi — Oy oHe ra3 TypOMHajapel, Oy MamIpHagapbl, ilITeH
JKOHE CBHIPTKBI JKaHy KO3FANTKBIIUTAPBI, PEaKTHBTI KO3FAITKBIIITAPABIH JKXYMBIC icTey NpUHIMITEDI,
KOHCTPYKLMSJIAPhl, CHIIATTaMaJIapbl XKoHEe OHEpKACIiNTe KOJIaHy cajanapbl. [IpakTHkaiblK cabakrapia
CTYACHTTEp XXBUTYy JKOHE JIIEKTP SHEPIHACHH OipiKTipin eHIIpyre apHaNfaH TypOWHAIApAbIH HETi3Ti
JKYMBIC MapaMeTpiepiH aHblkTaiapl: [TOK, KyaTThl jxoHe TypOWHANBIK Oy IIBIFBIHBIH; TYpOHHAIIBIK
KaJIaKTapAblH OCpIKTIriH ecenTey; HOPMATHBTIK KYXKAaTTap MEH KOHCTPYKTOPJBIK Ky)XKaTTaMaHbI
naianaHa OTBIPHIN Xa0BIKTEI TaHAAY. baranay icTi Kopray TypiHae 00aabl.

Lenvio Oucyunaumnvl seisiemca NO020MOBKA CHYOEHMO8 K 6bl00py 000py008anuss Ha OCHOBAHUU
OCBOEHHBIX MEMOOUK pacyemos mennogvix ogueamenei. Cmyoenmvl usyuam Kiaccu@urayuio meniosvix
osuzameneli; NPUHYUNLL pabOMvl, KOHCMPYKYUU, XAPAKMEPUCMUKU U OOIACMU NPOMBIUTIEHHO2O
NPUMEHEeHUs OCHOGHBIX MUNOE MEN0GbIX Osu2amenetl - Naposbix U 2a306blx MypOUH, NapoGblX MAULUH,
ogueameneli GHYMpEHHe20 U GHEWIHe20 C20paHus, peakmuenvix oeucameneu. Ha npaxmuueckux
3aHAMUAX CHIYOeHmbl onpedensm OCHOGHble napamempsbl pabomvl mypOuH 015 KOMOUHUPOBAHHOU
8bIPAOOMKYU MENT0B0U U INEKMPUUECKOU IHEP2UU: KOIDPuYUeHMbl NOAE3H020 OeUCmEUsl, MOWHOCHb U
pacxoo napa mypouHvl;, npogedym paciem Ha RPOYHOCMb padOYUX TONAMOK MypoOuH, npogedym evloop
000py008aHUs, UCNONL3YSL HOPMAMUEHLIE OOKYMEHMbl U  KOHCIMPYKMOPCKYIO — OOKYMEHMAYUIO.
OyenugaHue npoiidem 8 gude 3auumol Kelica.

The purpose of the discipline is to prepare students to select equipment based on mastered methods of
calculating heat engines. Students will study the classification of heat engines; operating principles,
designs, characteristics and areas of industrial application of the main types of heat engines - steam and
gas turbines, steam engines, internal and external combustion engines, jet engines. In practical classes,
students will determine the main operating parameters of turbines for the combined production of
thermal and electrical energy: efficiency, power and turbine steam consumption; calculate the strength of
turbine blades; select equipment using regulatory documents and design documentation. The assessment
will take the form of a case defense.
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Kby SHEpPreTHKABIK
Kyienepi xoHe
OHCPIrUAHbBI nal‘/izlanaHy
/TennosHepreTnyecKre
CUCTEMBI U
3H€pFOI/ICHOJ'H>30BaHI/IC/
Thermal power systems
and energy use

[ToHHIH MakKcaTbl — XBUTy TEXHOJIOTHSCHI ©HAIPICIH/IE PHEPTHSAHBI YHEMJEY MOcelelepiH KO0 KoHe
Iy JaFIbLIApbIH KAJIBIITACTBIPY; KBUIYTEXHHUKAJBIK €CeNTey IaFrAbUlapblH JIaMbITy. [IoH >kaumbl
NPUHLIUNTEP/l, ©HEPKACINTIK KACINOPBIHAAPIBI, COHBIH IMIHJE OpPTYPJl THNTETi J>KBULy JIIEKTP
CTaHIMSUIAPbIH PECypCTapMEH KaMTaMachl3 €Ty JKYHellepiHiH KypbIIbIMbI MEH )KYMBIC ICTEYiH, OJapAblH
SHEPreTUKANIBIK KOPCETKIIITEPiH; OHEPKACINTIK KOHE JKbUTYy TEXHOJIOTHSUIBIK ©HJIPICTE IHEPTHSHBI
trimai naiinanany. [ToHai oKy Ke3iHIe ecenTey-TpaduKaiblK KYMBICTAPIbl OPBIHIAY KO3/Iee/i, OHBIH
OaphICBIHAA CTYIEHTTEp MBIHAJAPABI MEHIepesi: HETi3ri XBUIy AuarpaMMaliapblH OKY JKOHE Taljay;
AJIEKTP CTAHIOMACBHIHBIH JKBUTy OeiriH jxo0amay »oHE ecemnTey Herizaepi; pecypcTapabl YHEMIi
Haiamany sl €CKEpPe OTBHIPBIN, KBUTy SHEPTETHKAJBIK JKYHEJIEpIiH HETi3r1 jKaOIbIKTapbIHBIH OHTAHIIbI
KypaMmblH TaHjaay. baramay TeOpHsUIBIK OOJIIMHEH MOHE eCeNTiK-TpadHUKablK >KYMBICTBI KOpFayaaH
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TYPATBIH apajlac eMTHXaH TYPiHIE OTeIi.

Llens  Oucyunaumsl - paszsumue HABIKOB NOCMAHOBKU U  peuleHUus 3a0ay  Oepexrciugozo
9HEP2OUCNONILI0BAHUSA 8 MenIomexHoN02UYeCKOM npouszeoocmee;  paszgumue HAaBbIKOB
MEeNIOMEeXHUYecKux — pacuemos. Jucyuniuna cooepocum o0bwue NPUHYUNvl, CMPYKMypy U
DYHKYUOHUPOBAHUE CUCHEM PeCYPCOCHADICEHUS NPOMBIUICHHBIX NPEONpUAmMULl, 6 MOM Hucie
MENNOBbIX INEKMPULECKUX CINAHYULL PA3TUYHO20 8U0A, UX IHepeemuyecKue nokasamenu,; spgpexmusnoe
9HEP2OUCNONL306AHUE 6 NPOMBIUICHHOM U MENI0MEeXHON02UYecKkom npouzsoocmee. I[lpu uzyuenuu
OUCYUNTIUHBL  NPEOYCMOMPEHO  GbINOAHEHUE pPACHemHO-2paduyeckoi  pabomsl, 8 Xx00e KOmopou
CMYOeHmbl HAYYaAmcs: 4umamos U aHATUZUPOBAMb NPUHYUNUATbHbIE MENNI06ble CXeMbl, OCHOBAM
NPOEKMUpPOBaHUs U pacuiema Menio8ol Yacmu 1eKmpuyeckKol CIManyuu; evloupams ONMuUMAanibHbIl
cOCMae  OCHOBHO20 — 000PYO0BAHUA  MENJOIHEePSeMUYECKUX — CUCmeM ¢ Y4emom 9KOHOMHO20
ucnonwv308anus pecypcos. Oyenuganue npoiioem 6 guoe KOMOUHUPOBAHHO20 IK3AMEHA, COCOAWE20 U3
meopemu4ecKoll 4acmu u 3auumsl paciemuo-epaguyeckou pabomal.

The purpose of the discipline is to develop skills in setting and solving problems of lean energy use in
thermal technology production; development of skills in thermal engineering calculations. The discipline
contains general principles, structure and functioning of resource supply systems of industrial
enterprises, including thermal power plants of various types, their energy indicators; efficient energy use
in industrial and thermal technology production. When studying the discipline, it is envisaged to perform
calculation and graphic work, during which students will learn to: read and analyze basic thermal
diagrams; basics of design and calculation of the thermal part of an electric power plant; choose the
optimal composition of the main equipment of thermal power systems, taking into account the
economical use of resources. The assessment will take the form of a combined exam, consisting of a
theoretical part and a defense of calculation and graphic work.
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OHIPICTIK Kayinci3mik
XKoHE eHOEKTI KOpFay
/TIpoMBIIUTEHHAS
6€30MacHOCTh U OXpaHa
tpyna / Industrial safety
and labor protection

[ToHHIH MaKcaThl — CTYASHTTEPl KYMBIC OPHBIHAFBI TEXHOJOTHSUIIBIK (AaKTOPIAp/bIH aJaMFa 3HSHIbI
dCepiH JKoHE TEXHHUKAIBIK JKYHWeNepHiH KayilTiIiriH Oaramayra XoHE alfblH aixyFra madsiHAay. [ToH
MBIHANAPIBI KaMTHIBL OHIipicTeri eHOEKTI KOpFay >KOHE OHEPKOCINTIK Kayimnci3mikTi Oackapy, epT
Kayilci3MiriH YHBIMIACTHIPY; TOTEHIE >XaFjaiiapia TIPIIUTIK OpeKeTiHIH Kayinci3mirin Oackapy
HeTi3/epi, KbUIYIHEPreTHKAIbIK OOBEKTIIED KbI3METKEPJIEPIHIH JKYMbIC aiiMarbIHBIH MapameTpliepi
OoitpiHIIa HOpMaTuBTep. [IpakTukanblk cabakTapia CTYACHTTEp 3MSHIBI OHAIPICTIK (aKTOpIapIbIH
eceOlH JKyprizeai, AJFalIKbl MEIUIMHAIBIK KOMEK KOpCeTy OJICTeMECiH MEeHrepeii, peruoH
KOCIIOPBIH/IAPBIHBIH HAKThl OHJIPICTIK OeniMIneNepiHiH eHOeKTI KOpFay >KOHIHJeri HyCKayJbIKTapblH
3epueneii. KopbIThIH B bara  cepikrec KOCINOPBIHAAPIbIH HWH)XEHEPIIK-TEeXHUKAJIBIK,
KBI3METKepJIepiMeH OipIiecin OTKi31IreH NeMOHCTPAIMSIIBIK EMTHXAaH 0apBICBIHIA KATBIITACTHIPBUIA B

Lenv Oucyunaunvl — n0020MOBKA CMYOEHMO8 K OYeHKe U NPe0OmMEPaAueHUr0 8PeOH020 8030€liCNBUs HA
YenogeKa MexHOAOSUYECKUX (PaKkmopos Ha pabouem Mecme, ONACHOCMEN MEXHUYECKUX CUCHIEM.
Jlucyunnuna codeporcum. 0CHOBbL U YNPAGLEHUE OXPAHOU MPYOd U RPOMBIULLIEHHOU DE30NACHOCIbIO HA
nPpouU3600Cmee, OpeaHU3ayusi NOJNCAPHOU  OE30NACHOCMU; OCHO8bL  YAPAGIeHUs 0e30NACHOCHbIO
HCUSHEOESIMENLHOCU 8 UPE36bIUAUHbIX CUMYAYUSX, HOPMAMUEbl N0 NApaMempam pabouell 30Hbl
PAbOMHUKO8 MennoIHep2emuieckux 0ovekmos. Ha npaxmuueckux 3ansamusx cmyOeHmvl nposedym
pacyemsl 8PEOHbIX NPOU3BOOCTNEEHHBIX AKMOPOB, 0CBOAM MEMOOUKY OKA3AHUSL NEPBOti MEOUYUHCKOU
HOMOWU, UZYYAM UHCMPYKYUU NO OXpaHe mpyod KOHKPEMHbIX NPOU3BOOCHEEHHbIX OMOeNeHUl
npeonpusamuii pecuona. Hmoecoeas oyenka 0ydem cghopmuposana 8 Xxode O0eMOHCMPAYUOHHO2O
9K3AMEHA, NPOBEOEHHO20 COBMECMHO C UHICEHEPHO-MEXHUYECKUMU PABOMHUKAMU NpeOnpusimuil-
napmHepos.
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The purpose of the discipline is to prepare students to assess and prevent the harmful effects on humans
of technological factors in the workplace and the dangers of technical systems. The discipline contains
fundamentals and management of occupational safety and industrial safety at work, organization of fire
safety; fundamentals of life safety management in emergencies, standards for the parameters of the
working area of employees of thermal power facilities. In practical classes, students will carry out
calculations of harmful production factors, master the methodology of first aid, and study the
instructions on labor protection of specific production departments of enterprises in the region. The final
assessment will be formed during a demonstration exam conducted jointly with engineering and
technical staff of partner enterprises.
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Ka3zaHnpIk skoHe
TypOMHANBIK >Ka0IbIKTHI
naiinanany /
OKcIuTyaTanus
KOTEJIBHOTO U
TypOMHHOTO
obopynosanwust /
Operation of boiler and
turbine equipment

[TonHIH MakcaThl — CTYAEHTTEPl CEHIMILTIK, XKOFaphl THIMALTIK, KayilCi3/iK jXoHEe anaTchl3 naijanany
TYPFBICBIHAH Ka3aHIBIK JKOHE TYPOMHAIIBIK >KaOAbIKTapabl Nainananyra naibiHaay. [1oHHIH Ma3MyHSBI:
Ka3aHOBIK J>KaOOBIKTapel MeH Oy TypOWHANaphIHBIH KIKTeNTyi >KOHE TaHOAlaHybl, 3aMaHayH Oy
reHeparopiapel MeH Oy TypOHMHaJapbIHBIH KOHCTPYKLMSJIAPBl MEH JKYMBICHIHBIH (DHU3HKAIBIK
NPUHIAINTEPi, ICKE KOCY MOHE TOKTaTy TopTiOi; Oy Ka3zaHmapbl MeH TYypOWHAJIapBIHBIH JKYMBIC
peXHUMICP], peTTey JKOHe KOpFay; Ka3aHIBIK >KaOJbIFbIHBIH/TypOOMalInHaNapAbIH anarTapbl MeEH
3aKbIMJAHy TYpPJEpPi JKoHE OJNapIbIH alfblH ally SMICTEpi; KBUIY JICKTP CTaHIMSUIAPBIHBIH Ka3aHIapbl
MeH TypOoarperarTapblH NaiimamaHy Herizgepi. Toxipubemik cabakrapga CTYIOEHTTEp OpTYpIi
POKUMACPAE Ka3aHIBIK JKOHE TYpOWMHANBIK JKaOABIKTAPABIH JHEPrus THIMIUICIH Oaranaiabl.
KopbIThIHIBI OaFa iCTIH MIENIiMIH KOCa alFaH/Ia, apaiac eMTHXaH HeTi31HIe KaJbIITacaIbl.

Lenvlo ucyuniunvl A61s€mMcA NOO20MOSKA CMYOEHMO8 K IKCNIYAMAayuy KOMeaibHo2o U mypouHHo2o
000pydosanus ¢ MOUKU 3PEHUsl HAOEMHCHOCU, BbICOKOU IKOHOMUYHOCTNY, Oe30nacHocmu U
besasaputinocmu. JUCYuniuna cooepicum. KiaccuQukayuio u MapKuposKy KomenvHo2o0 0bopy008anus
U nAposLIX MypoOUH;, KOHCMPYKYUY U PuUU1ecKie NPUHYUNBL padOmbl COBPEMEHHBIX NAPO2EHEPAMOPO8 U
naposvix mypouH, NOPA0OK NYCKA U OCMAHOBA, PEXCUMbl pabom, pesyiuposanue U 3auuma naposblx
KOM.I08 U MypOuH, 6udbl a8apuil U NOBPEHCOCHUL KOMEIbHO20 000pPY008aAHUS /MYyPOOMAUUH U MEMOObL
Ux npe0oOmspaweHus; 0CHO8bl SKCRIYAMAayuu Komiog u mypboazpezamos meniosslx 31eKmpocmanyuil.
Ha npaxmuueckux 3ausmusx cmyOeHmvl OYeHAM JHepeemuyecKyio 3@gexmusHocms pabomol
KOMeNbH020 U MYpOUHHO20 000pY008AHUsT HA pasiuuublx pedcumax. Hmozosas oyenxka Oyoem
chopMuUposana Ha 0cHo8e KOMOUHUPOBAHHO20 I3AMEHA, BKIIUAIOWE20 peuleHue Kelicd.

The purpose of the discipline is to prepare students for the operation of boiler and turbine equipment
from the point of view of reliability, high efficiency, safety and accident-free operation. The discipline
contains: classification and marking of boiler equipment and steam turbines; designs and physical
principles of operation of modern steam generators and steam turbines, start-up and shutdown
procedures; operating modes, regulation and protection of steam boilers and turbines; types of accidents
and damage to boiler equipment / turbomachines and methods for their prevention; basics of operation of
boilers and turbine units of thermal power plants. During practical classes, students will evaluate the
energy efficiency of boiler and turbine equipment in various modes. The final grade will be formed on
the basis of a combined exam, including the solution to the case.
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JKeurysHepreruka
caachIHIAFbI DHEPTHUS
ayIIUTI KOHE DHEPTUSHBI
yHemzey / DHeproayaur u
OlIeHKa
9HEPTrodPPEKTUBHOCTH B
TEIUIOPHEPreTUKE /
Energy audit and energy

[ToHHIH MakKcaThl CTYAEHTTI *bUTy-3HEPreTHKAJIBIK JKa0bIKTap/IblH, FUMAPATTap MEH KYPbUIBICTAP/IbIH
SHEPrusl TUIMIUITIH apTTHIpy MIapajapblH d3ipJied OTBHIPBIN, OJap/AblH AHEPreTHUKAIBIK 3epTTEYiH
(sHepreTHKANBIK ayAWT) Kyprizyre AaibiHAay. [IoH MbIHAMapAbl KaMTHIbI SHEPrHs MEHEKMEHTI
OoifbIHIIA CTpaTerusHbI 93ipiey/JiH HOPMATHBTIK KY)KaTTapbl MEH NMPHUHIMITEPiHIH HETi3T1 epexenepi;
SHEPTEeTHKAIBIK THIMAUIIKTI apTTBIPy CajllaChIHAAFbl 3aHHAMaHBIH HeTri3/epi; IKCIpecc-ayAuT IIeH
OHEPreTUKAIBIK MACIOPTTHIH Ma3MYHBI; aCMaNThIK dHEPreTHKAJBIK TEKCEpy Pacimi; dHeprusi ayAuTiH
JKYprizyre apHanraH acmantapieiH TizOeci. Toxipubenik cabakrapma CTYASHTTEp 3€pTTENETiH
00BEKTINIEPIiH )KBUTY OPICTEP] TYPaIbl MOTIMETTEPA1 JKUHANIBI, )KBUTY DHEPTHSICHIHBIH HAKTHI TYTBIHYBIH
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efficiency assessment in
the thermal power
industry

CTaHOAPTTHl MOHICPMEH CaJBICTBHIPYIBl YHpPEHEIl, COHAal-aK YCBHIHBLUIFAH JHEPTUSHBI YHEMICYIIH
TEXHUKAIBIK-9KOHOMUKAIIBIK HET13JIEMECiH XoHEe THIMIITITIH Oaraiay/Ibl KAMTHTBIH YHEPTHs ayIUTiHIH
eceOiH madpIHAalapl. mapartap. CTyaeHTTep ailMaKTarbl KOCIOPBIHAAPFA apHAFaH KaOIbIK OOMBIHIIA
TarchIpMaap/bl Ielie OTHIPBI, YHEPTHSIHbl YHEM/IeYy OOWbIHINIA OipKaTap Iapaiapibl KOHE ONapIblH
eTey Mep3iMiH Koca anfaHfa, OJapAblH TeXHHUKAJIBIK-9)KOHOMHKAJBIK Heri3geMeciH aepbec o3ipeiini.
[IpakTHKanbIK TanchlpManapAbl OpBIHAAY HICHOEpiHAE CTYISHTTep OOBEKTIHIH OSHEeprus ayauTi
OolBIHIIA eceT )Kacaiiibl. baranay ecentep/i anibIK KOpFay TYPiHAC OTE/i.

Lenvio oucyuniunvl a61s1emcs nOO20MOBKA CMYOEHMA K NPOBEOCHUIO IHEPLEMUYECKO20 00CNe008aHUs.
(aHepeoayouma) mennodHepeemuyuecko20 000pyO008aHuUs, 30AHULL U COOPYICEHULl € paspadbomrou
Meponpusimuii no NOGbIUEHUI0 UX DHepeemuyeckou dpgexmuenocmu. Jucyuniuna cooepicum:
OCHOBHbIE NOJOJCEHUST HOPMAMUBHBIX OOKYMEHMO8 U NPUHYUNOS pa3pabomku cmpamezuu no
IHEP2OMEHEOINCMEHMY,  OCHOBbL 3AKOHOOAMENbCMEAd 8  00NACMU  NOBIUEHUS  IHEPeMUYecKou
ahpexmusnocmu,  codepoicanue  IKCHPecc-ayouma U IHEPLeMmuyecko20 NACnopma, npoyeoypy
UHCIPYMEHMANILHO20 — DHEP2EMUYECK020  00CNIe008aHUsl,  NepeueHb  npubopos O0nsi  NpPoeedeHus
anepeoayouma. Ha npaxmuyeckux 3ausmusix cmyoenmvl cobepym OdauHble N0 MeNnio8bIM NOJM
uccnedyempix 00beKmos, HAyuamcsi COROCMAsIsms pakxmuieckoe nompebieHue meniogoil IHepIuu ¢
HOPMAMUGHBIMU  3HAYEHUSMU, COCMAGISMb OMYEM N0  IHEeP2OAyouny, GKIOHAIOWULL MeXHUKO-
9KOHOMUUECKOe 000CHOBaHUe U OYEHKY IPDEKMUGHOCMU Npeonazaemvlx IHEP2ochepe2aiouux
meponpusimuti.  Cmyoenmul, pewias 3a0aHus no  0060pY00SaAHUI0  NPeONpusimuii  pecuoHd,
CamocmosimenvHo — paspabomaiom — psod  dHepeocOepeLaiowux  MEponpusimuil U UX  MexHuKo-
9IKOHOMUUECKOe 000CHOBANUE, 8 MOM YUCILEe CPOK OKYRAeMOCmu. B pamkax evinonnenus npaxmuyeckux
3a0anull CmyoeHmvl cocmassm omuém no dHepeoayoumy obvekma. Oyenusanue npovdem 6 euoe
OMKPLIMOU 3aUUMbl OMUYEMO8.

The purpose of the discipline is to prepare the student to conduct an energy survey (energy audit) of heat
and power equipment, buildings and structures with the development of measures to improve their
energy efficiency The discipline contains: the main provisions of regulatory documents and principles
for the development of an energy management strategy; the basics of legislation in the field of energy
efficiency improvement; the content of an express audit and an energy passport; the procedure for an
instrumental energy survey; a list of devices for conducting an energy audit. In practical classes, students
will collect data on the thermal fields of the objects under study, learn to compare actual thermal energy
consumption with standard values, and prepare an energy audit report, including a feasibility study and
assessment of the effectiveness of proposed energy-saving measures. Students, solving tasks on
equipment for enterprises in the region, will independently develop a number of energy-saving measures
and their feasibility study, including the payback period. As part of the practical tasks, students will
compile a report on the energy audit of the facility. The evaluation will take place in the form of open
protection of reports.
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Ne2  kocinTik mpakTHKa/
[podeccronanpuas
MPaKTHKA Ne2/
Professional practice Ne2

ToxipnOeHiH MakcaTbhl — 3HEPreTHKAJBIK KCIIOpBIHIA HeMece >Ko0ajay YHBIMBIHAA JKYMBIC iCTel
TYpPFaH KbI3METKEp HeMece pPe3epBTiK (CTakep) jaya3bIMbIHIA MPAKTHKAJIBIK JAFJbUIApIbl J1aMBITY.
[IpakTHKaHBIH Ma3MYHBI: KbUTy-3HEPreTHKAJIBIK JKaOJIbIKTApMEH JKYMBIC iCTEy, KOHCTPYKTODJIBIK JKOHE
TEXHOJIOTHSUIBIK KYKaTTaMaMEH JKYMBIC iCTey, KOCIIOPBIHHBIH (YHBIMHBIH) ©HMAIPiCTIK-TEXHHUKAIBIK
KbI3METKepJIepi OPBIHIANTBIH )KYMBICTApFa KaThICYbIH NPAKTUKAIBIK AaFAblIapbiH amy. [IpakThKaibiK
OKYy OpBIHIApbl: DHEPreTHKa >KOHE OHEPKACINl KACIMOpPBIHAAPHI, *Kobamay YHBIMIAphl, ©HEPKICIMTIK
KOCIMOPBIHAAPABIH 3epTXaHaJlaphl JKOHE JKOFapbl OKY OPBIHAAPHL. ToXipuOe HOTIXKENepiH cepikTec
KOCIMOPBIHAAPIBIH, MHKEHEPITIK-TEXHUKAJIBIK KbI3METKepIiepi Oaramaiiibl.

Lenv npaxmuxu - pazeumue HABLIKOS NPAKMUYECKOU OesimeibHOCMU 8 OO0IMICHOCHU OeliCm8YIoue2o
pabomnura unu oybnepa (cmasxcepa) Ha dHEpeemuieckoM Npeonpusimuu Uil NPOeKmHou opeaHu3ayuu.
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Codeparcanue npaxmuku: NogyyeHue NPAKMUYECKUX HABbIKO8 pabomvl ¢ Meni0IHepLemuiecKum
0bopyoosaHnuem, paboma ¢ KOHCMPYKMOPCKO-MEXHOA02UYecKoll OOKyMeHmayueu, yuacmue 8 pabomax,
BbINOIHAECMBIX NPOU3BOOCBEHHO-TNEXHUYECKUMU pAOOmMHUKamu npeonpuamus (opeanusayuu). Mecma
npogedenus NpPouU3BOOCMBEHHOU NPAKMUKU: SHepeemuvecKue U NPOMbIULIEHHble NPeOnpUsmus,
NPOeKmHble OP2aHU3aAyuY, 1A60pamopuy NpOMbIULIEHHbIX npeonpuamuti u 8y308. Pesyrbmamol
NPOXOJNCOeHUs  NpAKMUKU — OyO0em  OYeHusamvCsi  UHIICEHEPHO-MEXHUYECKUMU — pabOmHUKAMU
Npeonpusmull RApMHepos.

The purpose of the internship is to develop practical skills in the position of an existing employee or
backup (trainee) at an energy enterprise or design organization. Contents of the internship: obtaining
practical skills in working with heat and power equipment, working with design and technological
documentation, participating in work performed by production and technical employees of the enterprise
(organization). Places for practical training: energy and industrial enterprises, design organizations,
laboratories of industrial enterprises and universities. The results of the internship will be assessed by
engineering and technical employees of partner enterprises.
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JKblity SHEpPreTUKANBIK,
o0BeKTiNIep i )Kobanay
Heriznepi / OCHOBHI
MPOCKTUPOBAHHSI
00BEKTOB
TeriodHepreTuky/ Basics
of designing heat power
facilities

[loHHIH MakcaThl CTYASHTTEpPre JKbUIy JHEPreTHKANBIK OOBEKTiIepAl kobanay jxoHe Malaaaany
OOMBIHIIA KaKeTTI JarApuTapael MeHrepy Oonbim  TaObuianmel. [IOHHIH MasMyHBI: ©HIIPICTIK
Ka3aHIBIKTapbl )ko0aay; OJ0K-MOIYIBAIK Ka3aHIBIKTap (OCKITUITeH, KipiKTipUITeH XKoHEe MIATHIPHI); Oy
JKOHE BICTBIK CY Ka3aH/BIKTAPBI; KbUTYy MyHKTTEPi (OPTAJIBIK JKbLIY MYKTTAPbI, JKEKE JKbLTY MYKTTAphl)
JKOHE COPFBI CTAHLIMSIIAPHI; JKBUIBITY, ayaHbl 0arTay JKoHe XKeNaeTy xyienepi. Toxipuodenik cabakrapaa
CTYZIEHTTEp KOHCTPYKTOPJIBIK Ky)KaTTaMaHbl JKOHE HOPMATHBTIK KyXKaTTapjbl MaijaigaHa OTBIPBII,
Ka3aHIBIKTBIH JKbUTYy CYJIOACBIH €CENTel, TEXHUKAIBIK-DKOHOMHKAJBIK HETI3eMe o3ipieiimi KoHe
YCBIHBUIFAaH TEXHHUKAJIBIK ICIIIMACPAIH THIMIUIINIH Oaranaiinbl. KopwIThIHIBI Oaranay mopTQOIIHo
KOpFay Ke3iHJe CEepIKTeC KOCIMOpPBIHAAPAbIH HWHXKECHEPIIK-TEXHUKAJIBIK KbI3METKEPJIEPIH LIAKbIPY
APKBUIBI KAJIBITITACAIBI.

Lenv oucyunaunvl - npuobpemerue cmyoOeHmMamu HeoOX0OUMbIX HABLIKOE NPOEKMUPOBAHUS 00bEKMO8
menjodnepeemuxy. Jucyuniuna cooepoicum: npoeKmuposanue npoMblUICHHbIX KOMENbHbIX, ON0YHO-
MOOYIbHBIX KOMENbHBIX (NPUCMPOEHHbIE, 6CMPOEHHBIE U KPbIUHbIE), NAPOBLIX U B0O0SPEUHBIX KOMIO8,
mennogvlx nynkmog (L{TII, UTII) u HacocHvlx cmanyuil, cucmem OMONNEHUS, KOHOUYUOHUPOBAHUS U
senmunayuu. Ha npaxmuueckux 3auamusx cmyoenmsl, UCHOb3YSL KOHCMPYKMOPCKYIO OOKYMEHMAayuio u
HOpMAamueHbie OOKYMEHMbL, GLINOIHAM PACHem meni06ol cxembl KOMENbHOU, pa3padbomarom mexHuKo-
9KOHOMUUECKOe 0OOCHOBaHUEe U OYUEHKY 3PDeKxmueHocmu npeonazaemvlx mMexHUUecKux peuleHu.
Hmozosas oyenxa Oydem cghopmuposana 6 xode 3auumul NOPMPOIUO ¢ NpUIaUEHUEM UHIHCEHEPHO-
MexHUYecKux pabomnuKo8 npeonpusmuLi-napmuepos.

The purpose of the discipline is for students to acquire the necessary skills in the design and operation of
thermal power facilities. The discipline contains: design of industrial boiler houses; block-modular boiler
houses (attached, built-in and roof); steam and hot water boilers; heating points (central heating point,
individual heating point) and pumping stations; heating, air conditioning and ventilation systems. During
practical classes, students, using design documentation and regulatory documents, will calculate the
thermal diagram of the boiler room, develop a feasibility study and evaluate the effectiveness of the
proposed technical solutions. The final assessment will be formed during the defense of the portfolio
with the invitation of engineering and technical workers from partner enterprises.
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44.1

Bipikripinren
OHEPICTUKAIIBIK
TEXHOJIOTHUSIIBIK
KOHJBIPFBLIAp /
KoMOuaMpoBaHHBIE

[ToHHIH MaKcaTbl CTYAEHTTEPAlI OHEPKACINTIK KOCIMOPBIHIApAA SPTYPJIi AJIEKTP CTAHLMSIAPBIH THIMII
naiiananyra ’oHe OipiKTipyre *KoHE oap.sl OipiKTipyAiH aJeKBATTHI 9HICTEPiH KOJAaHyFa JaWbIHIAAY.
[loHHIH Ma3MyHBI: Kypama >KYHelIepAiH >XYMBIC ICTEyiHiH HETi3r1 NpUHOMNTEepi, KYH, Xel, Cy
SHEPTUSICHL, Ta3 CHSKTBI OPTYPJl OSHEPrusl Ke3JepiH MaijanaHaThlH KOHABIPFBUIAPABI HalaaiaHy
epeKIIenikrepi; OIpMiKTepAiH THIMIUITIH apTTBIPy JKOHE Koyima Oap pecypcTapiabl IMaigaiaHyabl
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OHEPTOTCXHOJIOTHUICCKUEC
arperarsl /

Combined energy
technology agregates

OHTAUNIAHABIPY OMiCTepi MEH TEXHOJOTHUIAPBI, OIPIKTIPUITeH JHEPTEeTHUKAIBIK TEXHOJIOTHIIAD
OemimIIenepiHiH KOpIIaraH OpTara oCepiH Oarajay oficTepi *oHE KOpIIaraH OPTAaHBIH i3iH a3alWTy
omicTepiH 93ipiey; OHEPKACINTIH OpTYpii camamapblHAa OipiKTipinreH KOHIBIPFBUIAPABI TMaiinaraHy
epeKIIeNiKTepi; Kypama KOHIBIPFBUIAPABIH Kayilci3 »OHE CEHIMAI JXYMBICBIH KaMmMTaMachl3 €Ty
Irapanapsl, xyieneri OipiKTipiiareH arperaTrapablH OeHiMAeTyiH JKOHEe CEHIMII KYMBICHIH KaMTaMachI3
ety mapanapbl. [IpakTukana 60c emec CTyAEHTTEp THINTIK KOJIAHBICTAaFbl KOHJIBIPFBUIAPABI OipiKTipy
YIIIH ecenTeynep Xyprizeni; OipiKTIpiIreH KOHABIPFBUIAP YIIIH KOCBUIY CXEMallapblH KYpacThIPaibl.
KonpanbicTarbl ’kaOIbIKTBl KOCY CXEMalapblH Tanjay YIIH ©HEPKACINTIK KocimopblHIapra Oapy
Kocmapianyna. baranay HOTHKeCI ©HEPKACINTIK KACIMOPBIHIAAP OKIIJIEpiHIH KaTBICYbIMEH >KOOaHBI
Kopray (opMaThIHIa

Lenvro Oucyuniunvl s6151€MCsl NOOOMOBKA  CMYOCHMO8 K IPOEeKmuUeHOMy UCNOIb308AHUI) U
KOMOUHUPOBAHUIO PA3IUYHBIX DHEP2OYCMAHOBOK HA NPOMBIUICHHbIX NPEeONpUsmusiX, a Mmakice
NPUMEHEHUIO A0eK8amHbIX cnocobog ux unmezpayuu. Codepaicanue OUCYUNIUHbL: O6A306ble NPUHYUNDL
DYHKYUOHUPOBAHUSL KOMOUHUPOBAHHBIX CUCTIEM, CREYUPUKA UCTIONb30BAHUSL A2PE2AMO8, UCTLONb3VIOUWUX
PA3IUYHbIE UCTOYHUKY SHEPSUU, MAKUEe KAK COTHEUHAsl, 6eMPSHAs, 2UOPOIHEPLeMUKA, 2A3; Memoobl U
mexHono2uu 05l yeearuueHus dhpekmusHocmu pabomol azpe2amos U ONMUMUZAYUU UCHOTb308AHUS
OOCMYNHBIX Pecypcos, Memoobl OYEHKU G030€UCMEUsl KOMOUHUPOBAHHBIX IHEP2OMEXHOLOSULECKUX
azpe2amos Ha OKpYJHCaiowyo cpedy u paspabomra Memooo8 Osi CHUNCEHUS. IKOA0SUUECK020 Cledd;
cneyugpurka npUMeHerust KOMOUHUPOBAHHBIX A2Pe2amos 6 PA3IULHbIX OMPACIAX;, Mepbl N0 00ecneueHuo
aoanmayuu U HAOENHCHOU pabomvl KOMOUHUPOBAHHLIX azpeeamod & cucmeme. Ha npaxmuxe samsim
cmyoeHmbl npogedym pacuemvl NO UHMeSPAYUU MUNOBbIX CYWECMEYIOWUX YCMAHOBOK, ROCMPOSM
cxemvl NOOKNIOUEHUST KOMOUHUPOBAHHLIX YCMAHOBOK. 3anIAHUpOBAHO NOCeujeHue NpPOMbIULICHHBIX
npeonpusmuil 0Jisl aHAIU3A OeUCmEYIOWUX cxeM NoOKItoueHue obopyoosanui. Hmoe oyenusanue
cocmoum 6 (hopmame 3auumol NPOEKMA, C Y4acmuem npedcmasumeneil RPOMbIULLEHHbIX NPeOnPUsimuil.

The purpose of the discipline is to prepare students for the effective use and combination of various
power plants at industrial enterprises and the use of adequate methods for their integration. Contents of
the discipline: basic principles of operation of combined systems, specifics of the use of units using
various energy sources, such as solar, wind, hydropower, gas; methods and technologies to increase the
efficiency of units and optimize the use of available resources; methods for assessing the environmental
impact of combined energy technology units and developing methods to reduce the environmental
footprint; specifics of the use of combined units in various industries; measures to ensure safe and
reliable operation of combined units, measures to ensure adaptation and reliable operation of combined
units in the system.. In practice, busy students will carry out calculations for the integration of typical
existing installations; will build connection diagrams for combined installations. Visits to industrial
enterprises are planned to analyze existing equipment connection schemes. The outcome of the
assessment is in the format of project defense, with the participation of representatives of industrial
enterprises

44.2

JKbutyapl naiinanaHaTbiH
’Ka0IbIKTBIH, aFbIMIAFbl
JKarJalblH ChIHAY, pETTEY
*oHe Oaramnay /
WUcneiTanne, Hamagka u
OIIEHKA TEKYIIETO
COCTOSIHUS
TETIJIOUCITOJTE3YIOTIETO
obopynoBanus /

[loHHIH MakcaThl CTYAEHTTEp/l >aOABIKTBIH 3HEPreTUKAJIBIK THIMIUII MEH CEHIMALITIH apTThIpy
JKOHIHJIET ic-Tapaiap bl 93ipiieid OTBIPHII, JKbUTY NailalaHaThIH KOMEKII a0 IbIKTHIH aFbIMIAFbI XKai-
KYHiH chlHayFa, OanTayra oHe Oaranayra JalblHAay Oouiblll TaObuagsl. [IoH MbIHamapasl KaMTHIBL:
JKBUTY TaiilaaHATBIH KaOJBIKTHIH aFbIMJIAFEl JKal-KYHiH Oaranay >KeHIHJETi CTPAaTeTHsHBI d3ipIIeyIiH
HOPMATHBTIK KYXXaTTapbl MEH KaFMAATTapbIHBIH HETI3r1 epekernepi; SHepreTUKAIBIK THIMILTIKTI
apTTBIPy CajJachlHAaFbl MEMJICKETTIK cascaT MEeH 3aHHAMaHBbIH epexesepi; ChblHAy JKoHe Oanray
Ke3CHIEPiHIH cHUIaTTamMachl, COHIAW-aK J>KbUTy MaiifamaHaTBIH arperaTrTapiblH aFbIMAAFbl JKal-KyHiH
Oaramay oficTeMeci JKOHE acIManThIK JHEPTeTHKANBIK TEKCepy oJicTeMeci; ChiHAy >KoHEe Oamray
JKYpri3yre apHajfaH aclanTapIblH CHIATTaMachl; TEKCEPy HOTHKeNepi OOMBIHIIA TEXHUKAJIBIK €CEeNTi
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Testing, adjustment and
assessment of the current
state of heat-using
equipment

peciMieyre apHaqFaH HOPMAaTHUBTIK KyXaTTama. IIpakTWkaibslk cabakrapia CTYISHTTEp IKBUILY
SHEPIUACHIHBIH HAKThlI TYTHIHBUTYBIH HOPMATHBTIK MOHAEPMEH CAJIBICTHIPYABI, CBIHAKTap MEH TY3eTyJIep
Typaiisl ecen Oepyni, KaOIOBIKTEI TEKCEPYOiH THICTI HBICAHAAPBIH TONTHIPYABI YipeHedi. KophITeIHABI
Oara cepikTec KOCIMOPBIHIAPIBIH HHKEHEPIIK-TEXHUKAIBIK KBI3METKepiIepiMeH Oipiecim eTKi3iireH
JEMOHCTPaLMSIIBIK eMTUXaH 0apbIChIHAA KAJIBIITACTHIPHLIA b

Lenvro oucyunnumnsvl A615emcs HOO20MOBKA CMYyOeHnos K NPO8eOeHUI0 UCHbIMAKUY, HATAOKe U OYeHKe
meKywe20 COCMOAHUA BCHOMO2AMENbHO20 MENTOUCNONLIVIOUe20 000pYO0sanus ¢ paspabomrol
Meponpuamuil N0 NOGBIUEHUIO DHEP2eMUYecKoll dhgexmusHocmu U HAOEHCHOCMU — PabOmMbl
obopyodosanua. JUcyuniuna cooepiucum: OCHOBHbIE MNONOMHCEHUs HOPMATMUBHBLIX OOKYMEHMOs U
NPUHYUNO8 paspabomxu cmpameeuu NoO OYeHKe MeKywe20 COCMOAHUA MeNnIoUCNONbIVIOUe20
000pY008aHUA; NONONHCEHUSA 20CYOAPCMEEHHOU NOTUMUKY U 3AKOHOOAMENbCMEA 8 00ACMU NOSbIUEHUS]
9HepeemuiecKoll IhpexmusHocmu; onucanue Manos NPogedeHUs UCHLIMAHUL U HATAOKU, MEMOOUKY
OYEHKU MeKye20 COCMOAHUA MeNIOUCHOTbIVIOWUX aAcpeamos U MemoOuKy UHCIMPYMEeHMATbHO2O
9Hepeemu4ecko20 00c1e008anus; oOnucavue npubopos Oasi NPoBedeHUss UCHbLIMAHUL U HATAOKU,
HOPMAMUeHylo  OOKyMeHmayuro 01  OpOpMAEHUs MEXHUYECKO20 Oomuema no  pe3yabmamam
obcredoganus. Ha npaxmuueckux 3auamuax cmyOeHmbl HAYYAMCA CONOCMAGIAMb (paxmuueckoe
nompebieHue menyioeoll SHepeull ¢ HOPMAMUSHBIMU SHAYEHUAMU, COCMABIAMb OMYEm No UCHbIMAHUAM
U HANAoOKu, 3anOaHAMb cOOmseemcmayoujue Popmvl nposepox obopyoosanus. Mmozosas oyenxa 6ydem
copmuposana 6 xooe OeMOHCMPAYUOHHO2O IK3AMEHd, NPOBEOEHHO20 COGMECHHO C UHICEHEPHO-
MeXHUYeCKUMY pabomHUKAMU Npeonpusmuli-napmHepos.

The purpose of the discipline is to prepare students for testing, commissioning and evaluation of the
current state of auxiliary heat-using equipment with the development of measures to improve energy
efficiency and reliability of equipment. The discipline contains: the main provisions of regulatory
documents and principles for the development of a strategy for assessing the current state of heat-using
equipment; provisions of state policy and legislation in the field of energy efficiency improvement;
description of the stages of testing and commissioning, as well as the methodology for assessing the
current state of heat-using units and the methodology of instrumental energy inspection; description of
devices for testing and commissioning; regulatory documentation for the preparation of a technical
report on the results of the survey. In practical classes, students will learn how to compare the actual
consumption of thermal energy with standard values, compile a test and setup report, and fill out
appropriate equipment inspection forms. The final assessment will be formed during a demonstration
exam conducted jointly with engineering and technical staff of partner enterprises.

443

OHEPKACIMNTIK JKOHE
KOMMYHAJIJTBIK,
KazaHAbIKTap/
[IpousBoCTBEHHBIE U
KOMMYHaJIbHBIC
KOTEJbHEIE /

Industrial and municipal
boiler houses

[TonHiH Mmaxcatsl: [IoHHIH MakcaThl: CTYACHTTEp/l OHJIPICTIK kKoHE KOMMYHAIJBIK Ka3aHIBIKTAPJIbIH
HETI3T1 JKbUTY Ka0JbIKTapbIHBIH JKbLTYJIBIK )KYMBICBIHBIH THIMALIITIH Oaranayra aaibiHnay. CTyaeHTTep
Ka3aH/IbIK KOH/BIPFbUIAPEl MEH Oy IeHepaTOpJIapbIHBIH )KYMbIC ICT€y NPUHLIMITEPIH, ra3 JKOHE KYMBIC
OPTaCBIHIAFbI MTPOLECTEPIi, FHEPTUSHBI TYPICHAIPYAIH HETI3T1 TEXHOJOTHSIIBIK CXeMallapblH, Ka3aHIbIK
KOHJIBIPFBUIAPBIHBIH CXEMAaChIH, Ka3aH/BIK KOHABIPFBUIAPBIHIAFEl HETI3Tl JKbIIY MpPOLECTEpPiH, Herisri
JKBUTY KaOJBIKTapAbIH JKbLUTYJIBIK JKYMBICHIHBIH THIMAUITIH Oaranay oJiCTepiH OKWABI, HETi3Ti XKbUTY
JKaOIPIKTAPBIHBIH TEPMUSJIBIK JKYMBICHIHBIH THIMALNIrIH Oaranay oxictepi. CTyneHTTep Ka3aHABIKTHIH
JKBUTY OaJIaHCBIH KYPacThIPY apKbIIbl OTHIH LIBIFBIHBI MEH THIMAIIITIH aHBIKTaHabI, )KaHy KaMepachl MeH
Ka3aHJIBIKTBIH KBI3ABIPY OeTTepiHiH cunarTaManapbiH ecenteiini. KopeiTeinabl Oara xazbama eMTHXaH
0apbIChIH/IA KAJIBINTACTHIPHLIA/IBL.

Lenv oucyuniunvl: N0020MOBKA CMYOEHMO8 K OyeHKe 3P dexmusnocmu meniogou pabomuvl OCHOBHOZO
MENIOMEXHUYECKO20 000pY008aHUSL NPOU3BOOCTNBEHHBIX U KOMMYHAIbHbIX KomenbHulx. Cmyoenmol
uzyuam RpUHYUnsvl pabomvl KOMEIbHbIX YCMAHOGOK U NAPO2EHEePAmopos, NpOYeccbl 8 2a3080U U
pabouell cpedax, OCHOBHble MEXHOIOSUYECKUe CXeMbl Npeodpa306anusi dHepeuu, KOMNOHOBKU
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KOMENbHbIX acpe2anos, 0CHOGHbIE MENIOMEXHUYECKUEe NPOYECChl 6 KOMENbHbIX YCMAHOBKAX, MenmoObl
oyenku dhgekmusHocmu  Meniogou padomvl OCHOBHO20 MENIOMEXHUYECKO20 000PYO0BAHUS.
Cmyoenmul onpedenam pacxo0 MONIUd, KOIQ@DUyueHm NnoiesH020 Oelicmseus nymem cOCMasieHUs
Meniogo2o0 6Oananca Komid, pacciemaron Xapakmepucmuku MONOYHOU KAMepbl U NOBEPXHOCHEl
Hazpesa komaa. Umozosas oyenka 6yoem cghopmuposana 6 xo0e 3auumol nPOeKma.

The purpose of the discipline: to prepare students to assess the efficiency of thermal work of the main
heating equipment of industrial and municipal boiler houses. Students will study the principles of
operation of boiler plants and steam generators, processes in gas and working environments, basic
technological schemes for energy conversion, layout of boiler units, basic thermal processes in boiler
plants, methods for assessing the efficiency of thermal work of the main heating equipment, methods for
assessing the efficiency of thermal operation of main heating equipment. Students will determine fuel
consumption and efficiency by drawing up the heat balance of the boiler, and calculate the
characteristics of the combustion chamber and heating surfaces of the boiler. The final grade will be
formed during the written exam.

44.4

Joctypii emec xoHE
KAHAPTHUIATHIH XKBLTY
SHEPTUSACHIH OHAIPY /
Hetpaguuuonuas u
BO300HOBIIsICMast
TEIUIOTeHepaIus/
Non-traditional and
renewable heat generation

IoHHIH MaKcaThl CTYACHTTEpPAC NICTYPIi eMeC KOHE JKAHAPTHUIATHIH SHEPrHsi KO3[epiH HalijanaHy
apKbUIBl  TYTHIHYIIBUIAPJBl  KBUIYMEH KAMTaMachl3 €Ty CXEMalapblH 9d3ipiey JaFIbUIapbiH
KaIbINTacThIpy. [IoHHIH Ma3MyHBI Kelleci TaKbIphIOTapbl KaMTHIbl: KazakcTaHmarbl I9CTYpJi emec
JKOHE KAHAPTHUIATBIH SHEPrusl KO3[CepiHiH JKaFiaiibl MEH JaMy Ooaliarbl, KYH SHEPTHUSICHIH XKbLIY,
OMOOTBHIH, OWOIHEPTETUKAIBIK KOHIBIPFBLUIAP OHIIPYre TYPJCHIIPY, IOCTYpJi eMec IKOHE
JKAaHAPTBUIATHIH SHEPTHsl KO3ICPIHIH dKOJIOrHsIChl. Taxkipubenik cabakrapia CTYACHTTEpP ASCTYPIIi eMec
JKOHE JKAHAPTBUIATBIH JHEPIHs Ke3[epiHe HETI3NCITeH HeMece MaijagaHy apKbUIbl O KbLIYMEH
JKaOJIBIKTAY CXEMAaJIapbIH d3ipiiey i YHpeHei; JOCTYPIli eMeC KOHE JKAaHAPTHUIATHIH SHEPTHUS KO3IEpPiHe
HETI3/IeIreH JKBUIYMEH Ka0JIbIKTay CXeMallapbIHbIH KOHCTPYKTHBTI €CeNTeyJepiH XKyprizy, Kemipreri
13iHIH HOJNJIK TEXHOJOTHACHIH €HTI3y HOTIKECIHIAC B3HSHABI 3aTTapIblH I[IBIFapBIHABLIAPHIHBIH
TOMEHCYiH aHBIKTalabl. KOpBITEIHIB OaFanay mOpTQOIHOFa HEeTi3aeNei.

Lenvro Oucyunauner sengemcs opmuposanue y CMyOeHmMos HABbIKO8 OJid paspabomKu cxem
MenIoCHabdCeHuss nompebumeneii Nymem UCHONb306AHUS HEMPAOUYUOHHBIX U  B0300HOGISAEMbIX
ucmounukos 3uepeuu. Coodepoicanue OUCYUNTUHBL BKIOUAEm CRedyIoWue membvl: COCMOSHUe U
REePCHEKMUBbl pa3eumus. HempaouyuoHHbIX U B0300HOGNIAEMbIX UCMOYHUKOS Hepeuu 6 Kazaxcmare,
npeobpazosane COTHEYHOU SHepeuu O NOJYYEHUs Meniomvl, OUOMONIUEO, OUOIHepeemuyecKue
VCMAHOBKU, IKON02UA HEMPAOUYUOHHBIX U 80300HOBNAEMBIX UCMOYHUKO8 dHepauu. Ha npaxmuueckux
3qHAMUAX CMYOEHMbl  HAYYAMCA  pa3padamvléamv —cxembl MeNIOCHAbOXHCeHus Ha 0ase unu ¢
UCNONL308AHUEM — HEMPAOUYUOHHBIX U  B0300HOBNAEMLIX — UCTHOUHUKOS — SHepeull;  Npou3soouins
KOHCIMPYKMUBHbIE PACYEmbl CXeM MenIoCHAbX CeHus Ha 6aze HempaouyuoHHbIX U 60300HOBIAEMbIX
UCIMOYHUKOS8 DHEP2UL, ONPeOesAm COKpaujeHue IMUCCUT BPeOHbIX 8elyecms Om 6HeOPeHUs TEXHOI02UU
HYJle8020 yeaeKUciomuozo cieda. Mmozosas oyenka 6yoem cghopmuposana 3auiumsl NOPmMpoauo.

The purpose of the discipline is to develop skills in students to develop heat supply schemes for
consumers through the use of non-traditional and renewable energy sources. The content of the
discipline includes the following topics: the state and prospects for the development of non-traditional
and renewable energy sources in Kazakhstan, conversion of solar energy to produce heat, biofuels,
bioenergy plants, ecology of non-traditional and renewable energy sources. In practical classes, students
will learn to develop heat supply schemes based on or using non-traditional and renewable energy
sources; carry out constructive calculations of heat supply schemes based on non-traditional and
renewable energy sources, will determine the reduction in emissions of harmful substances from the
introduction of zero carbon footprint technology. The final assessment will be based on the portfolio.
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44.5

I"a3 TypOuHaibl )xoHE Oy
rasJipl KOHABIPFbLIAPHI /
l'azoTypOuHHEIE 1
MapOTa30BbIe YCTAHOBKH/
Gas turbine and combined
cycle gas plants

TToHHIH MaKcaThl Ka3ipri 3aMaHFbl YJHEPTETUKAIIBIK T'a3 TYPOUHAIBI KoHe Oy ra3/bl KOHIBIPFBUTAPHI YIITiH
JKAONBIKTBI ~ TaHJAAyJa OHTAWIBl ImenriMai  Jxacay Oombin  TaObimaapl.  [IoHHIH — Ma3MyHBI:
TypOOMAaIlIMHANAPABIH TEOPHUSICHI MEH KOHCTPYKIHSACHI, KBUTYy OJCEKTP CTAHIMSUIAPBIHBIH 3JIEKTP
TeHePaTOPIAPBIHBIH JKETETi PEeTiHAE ra3TypONHAIBIK KOHABIPFBUIAPIBIH KYMBIC iCTE€Y MPUHITHITI; KYIITIK
ra3 TypOWHAJbl JXKOHE apajac LUKIAI a3 KOHIBIPFBUIAPBIHBIH CXEeMalapbl MEH LHUKIACpi, cXema
JKAOJBIFBIHBIH ~KYpPaMmbl, JKYMBICKa OcHiMIenyi, >KYMBIC CYHBIKTBIFBIHBIH MapaMeTpiiepi, KbUTY
cyi10anapbiHbIH CUIIaTTaMaliapbl, SHEPreTUKAIBIK KOPCETKILITEp >KOHE Ta3TypOMHANBIK JXQHE apajac
IUKJIAI Ta3 KOHABIPFBUIAPBIHBIH THIMALIITIH apTThIpy 9aictepi. ToxipuOenik cabakrapaa cTyaeHTTep Oy
ra3Jibl )KoHE ra3TypOMHAJIBIK KOHABIPFBUIAP/IBIH HETi3T1 )KOHE KOCAJIKBI )Ka0IbIKTapBIHBIH [TapaMeTpiIepiH
JKOHE OJIAPJIBIH JKYMBIC PEKHUMICPIH CTaHIAPTTHI dMICTEp HeridiHme ecenteiini. KopeIThiHAbl Oara icTi
ey 0apbIChIH/a KaJIbIITacaIbl.

Lenvio Oucyuniunsl A6IAEMCA 2eHEPUPOBAHUE ONMUMANLHO20 DeuleHUss npu 6vlbope 000py008anus
COBPEMEHHBIX IHEP2EMULECKUX 2a30MYPOUHHBIX U Napo2a3oeblix ycmanosok. Codepicanue OUCYUNIUHbL:
meopusi u KOHCMPYKYus mypooMawtuH, npunyun pabomei 2a30mypOUHHbIX YCMAHOBOK 6 Kayecmee
npUBooa INeKMpo2eHepamopos Meni08blX IAeKMPOCMAHYUL, CXeMbl U YUKAbL IHEP2emuiecKux
2a30MypOUHHBIX U NAPO2A306bIX YCMAHOBOK, COCMAS 000pYO008aHUs cXembl, adanmayus K pabome,
napamempbsl pabouez0 mena, Xapakmepucmuku Menio8blX CXeM, dHepeemuyeckue noxazamenu u
CNocoObl NOBbILUEHUA IKOHOMUYHOCIU 2A30MYPOUHHBIX U NAPO2A306bIX Ycmanosok. Ha npakmuyeckux
3aHAMUAX ~ CMYOEeHmbl  Npou3eedym pacyem napamempos OCHOBHO20 U — 6CNOMOAMENbHOO0
000py0osanua cxem NAPO2A306bIX U 2A30MYPOUHHBIX YCMAHOBOK, PEHCUMOS UX pabomuvl HA OCHOGe
cmandapmuvix Memo0os. Mmozosas oyenxa 6yoem cghopmuposana 6 xooe pewienus Keticd.

The purpose of the discipline is to generate an optimal solution when choosing equipment for modern
power gas turbine and combined cycle gas plants Contents of the discipline: theory and design of
turbomachines, the principle of operation of gas turbine units as a drive for electric generators of thermal
power plants; circuits and cycles of power gas turbine and combined cycle gas plants, circuit equipment
composition, adaptation to operation, parameters of the working fluid, characteristics of thermal circuits,
energy indicators and methods for increasing the efficiency of gas turbine and combined cycle gas
plants. During practical classes, students will calculate the parameters of the main and auxiliary
equipment of combined cycle and gas turbine installations and their operating modes based on standard
methods. The final assessment will be formed during the solution of the case.
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Koty ke3nepin
s»obamaynarer [T
TEXHOJIOTHUSIIAP KOHE
JKacaH bl HHTEJICKT /
IT- TexHoONOT MM H
HCKYCCTBEHHBIN
WHTEJIJIEKT TIPH
MIPOEKTUPOBAHUH
HCTOYHHMKOB TeruIa/

IT technologies and
artificial intelligence in
the design of heat sources

[ToHAl OKyIbIH MakcaTbl — JKbUIYy OHEPIHSACBIHBIH KO3JepiH, KbUIyIHEPreTUKACHIH J>KOHE IKbLIY
TEXHOJIOTHSUTBIK KaOAbIKTapbIH jxo0anayna IT-TexHOJOrus KoHe jKacaHAbl MHTEJUIEKT CajaChIH/aFbl
OimimMal nameity. [IoHHIH Ma3MyHBI: aKIapaTThIK TEXHOJIOTHs TYCIHIrl, OHBIH KacHETTepi, KacaHIbl
MHTEJUIEKT JKOHE OHBIH JHEPreTHKaHbl JIAMBITYJaFbl POJi, SKOHOMHMKAa MEH KOFAMHBIH JaMybIHJaFbl
aKMapaTTBIK TEXHOJOTHSIHBIH PO, aKHmapaTThIK KayilCi3[gikke Kipicme; >KbITy-dPHEepreTHKaIaFhl
aKNapaTThIK TEXHOJOTHSUIAP, OHHEPrHsSHBl MQPIaHABIPY, OSHEPreTHKAIBIK HHQPAKYPHIIBIM/IAFbI
3aMaHayd YypAicTep; aBTOMATTaHIBIPBUIFAH OKyienepae UUQPIAHABIPY; SKbUIYSHEPIeTHKAIAFbI
KOMITBIOTEPIIIK ~ TEXHOJIOTHSJIAp, JKBUIYDHEpPreTHKagaFbl JKacaHJbl HHTEIEKT  MYMKIHZIIKTEPI.
Toxipubenik cabakrapna crynenrrep AutoCad »xone Compas OarapiaManapblH NaiiaaHa OTBIPHIII,
JKBUTy DHEPreTHKAachl KOHE JKbUTy TEXHOJOTMSIAphl JKaOABIKTAphIH, >EKe >KaOJbIK OJIOKTapbIH
sobanaiiel. KopbIThIHABI Oaranay >k00aHbl KOpFay Ke3iH/e KaJlblnTacaibl

Lenvio usyuenus Oucyuniumvl aeisemcs Gopmuposanue 3unanuti 6 obnacmu IT- mexnorozuu u
UCKYCCMBEHHO20 —~ UHMENIeKma  Hpu  NPOEKMUPOBAHUYU  UCHOYHUKOS  MEnNoGol  dHepaul,
MenioIHepemu4ecko20 U MmenjiomexHonrocuiecko2o o0bopyooganus. Coodepoicanue OUCYUNTUHDL:
nOoHAMUEe UHPOPMAYUOHHOU MEXHON02UY, ee CE0UCMBA, UCKYCCMBEHHbIl UHMENNeKm U €20 pOlb 8
PA36UMUU_DHEP2eMUKU, PONb UHPOPMAYUOHHBIX MEXHOIO2UU 8 PAa3eumuu dKOHOMUKU U o0bwecmea;
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s6edenue 6 UHPOPMAYUOHHYIO HE30NACHOCMb, UHGOPMAYUOHHBIC EXHOIOUU 6 MEeNI0IHePeemuKe,
yupposuzayuss  SHEP2EMUKU,  COBPEMEHHbIe MPEHObl 6  OHEePeemu4ecKol  UHGpacmpykmype;
Yupposuzayus 8 AGMOMAMUSUPOBAHHBIX CUCINEMAX, KOMINLIOMEPHbIE MEXHOA02UU 8 MENI0IHEP2emuKe,
BOZMOJICHOCIU  UCKYCMEEHHO20 UHMENICKMA 8 menjosnepeemuxe. Ha npakmuueckux 3ansamusx
CMYyOeHmovl  NPOCKMUPYIOm  MENI0dHEP2eMUYeckoe U MenIomexHoso2uueckoe  060pyoosanue,
omoenvbHbie Y3ibl 060py0osanus ¢ ucnoivsosanuem npocpamm AutoCad, Compas. Hmoeosas oyenxa
b6ydem cghopmuposana 8 xode 3auyumol nNPOeKma

The purpose of studying the discipline is to develop knowledge in the field of IT technology and
artificial intelligence in the design of thermal energy sources, thermal power and thermal technology
equipment. Contents of the discipline: the concept of information technology, its properties, artificial
intelligence and its role in the development of energy, the role of information technology in the
development of the economy and society; introduction to information security; information technologies
in heat and power engineering, digitalization of energy, modern trends in energy infrastructure;
digitalization in automated systems; computer technologies in thermal power engineering, possibilities
of artificial intelligence in heat power engineering.. In practical classes, students design heat power and
heat technology equipment, individual equipment units using AutoCad and Compas programs. The final
assessment will be formed during the defense of the project

44.7 Keury [loH cTyneHTTepre >KbUTYSHEPreTHKAHBIH IEPCIEKTUBTI OaFbITBI — IHUQPIBIK IKBUTYyIHEPTeTHKAHBI

9HEPreTUKACHIH/IAFbI urepyre OarbiTTasiraH. CTyaeHTTep >kaOABIKTHI NaifaiaHy Ke3iHJAe jKacaiFaH YJKEH JAepeKTep

U QpIIBIK wemimaep MacCUBTEPIH OHJEY JXKOHE Taijgay YIUiH »acaHiapl HHTEIUeKT (Al) jkoHE MallMHANBIK OKBITYIIBIH

MKOHE YKaCaH Ibl (YHKIMOHAJIBIFBIH 3€PTTEi/; TEXHOJIOTHSUIBIK aKapaTrThl JKHHAY, Oepy JKoHe ecenTey KyHeci;

WHTEIICKT/ pOOOTTaHIbIPY; 3aTTapIblH MHTEPHETi; YJIKEH JepeKTep; >KacaHIObl HMHTEJUICKT J>OHE OJIOKUEiH;

Digital-pemenust u «AKBIIIBI YiD» HEprus YHemey xyieci. Toxipubenik cabakrapia CTYACHTTED JKbLIY dHEPreTHKAChIH

HCKYCCTBEHHBII nupIaHIbIPy CaNachHAAFbl MACEJCHIH JKal-KYHiH Tanmaiipl, JKbLTy SHEPreTHKAIBIK OOBEKTiepIi

MHTEJUICKT B Oakpulay MeH OacKapyIblH LM(PIBIK KypanmapblH naiinanaHansl. [IoH TeopHsuiblK OemiMai JKoHeE

TerIodHepreTike/ »00aHbl KOPFay/ibl KAMTUTBIH apaJlac eMTHXaHMEH asKTalabl.

Digital solutions and Jucyuniuna nayenena Ha océoeHue CmyOeHmamu nepCneKmueHO20 HANPAGIEHUs. 8 MENJLOIHEPLEMUKE —

artificial intelligence in yugpposoi mennosnepeemuru. Cmyoenmvt uzyuam @YHKYUOHAL UCKYCCmEenHo2o unmeniekma (MH) u

thermal power MAWUHHO20 00yueHus O 00pabomKu U AHANU3A MACCUBO8 OONLUWUX OAHHLIX, 2eHEPUPYeMbIX 8

engineering npoyecce pabomvl 0bopyodosanus; cucmemy cbopa, nepedawu U pacuema MexHOI0SUHeCKOU OH/PO/LO 2.4.6
ungopmayuu; pobomuszayuio; unmepHem eeweil; Big Data; uckyccmeenuvill unmeniekm u OJ10KYelH, 7
cucmema bepediciusozo 3uepeonompednenus « Ymuoiti 0om». Cmyoenmuvl Ha NpaKmuueckux 3aHamusx
AHATUBUPYIOM  COCMOAHUE NpoOIeMbl 6 00aaACmU YUPPosu3ayuy Meni0IHepeemuKy, UCNOTbIVIOM
yugposvie cpedcmea KOHMPONA U YNPAGIEHUs MenjodIHepeemuyeckumu obvekmamu. Jucyuniuna
3a8epUIUMCA KOMOUHUPOBAHHBIM IK3AMEHOM, GKIIOUAIOWUM 8 CeOsl MeOpemuiecKylo 4acms U 3auumy
npoexkma.
The discipline is aimed at students mastering a promising direction in thermal power engineering —
digital thermal power engineering. Students will study the functionality of artificial intelligence (Al) and
machine learning for processing and analyzing large data arrays generated during equipment operation;
system for collecting, transmitting and calculating technological information; robotization; internet of
things; Big Data; artificial intelligence and blockchain; "Smart Home" energy saving system. During
practical classes, students analyze the state of the problem in the field of digitalization of thermal power
engineering, use digital means of monitoring and managing thermal power facilities. The discipline will
end with a combined exam, including a theoretical part and a project defense.

44.8 JKpuryMeH KaMTaMachI3 IToHHIH MaKcaTbl — OHEPKACINTIK KOCIMOPBIHAAPIBIH KOHE OIO/KETTIK CEKTOPIBIH KBUTYMEH OH/PO/LO 6

€Ty aBTOHOM/IbI

JKaONBIKTAy JKYHelepiHae aBTOHOMIBI OSHEPTHs KO3JEpiHIiH IKYMBIC IiCTey JKoHE TaimanaHy




xyiienepi/
ABTOHOMHBIEC CUCTEMBI
TerocHa0xeHus/
Autonomous heating
systems

NPUHIMINTEPIH  OlleTiH  MaMaHAapAsl  naidbiHmay. [[oHHIH ~ Ma3MYHBI:  aBTOHOMIBI — JKOHE
OpTaNBIKTaHABIPHIIFAH JHEPTHsl KOo3/Iepi, aBTOHOMIBI JKBUTYMEH JKaOIBIKTay XKYHelepiH xobamay
HETi3[epi, aBTOHOMIBI JKBUIYMEH KaOIBIKTay IKYHENepiHiH HeTi3ri >KaONBIKTaphl, aBTOHOMJBI
Ka3aHABIKTap, ra3 MOPIIEHbI KOHABIPFBUIAP, Ta3TypOHHANIBIK KOHE apaac HUKIIAL a3 KOHIBIPFBUIAPH,
MHUKPOTYpOMHaIap, aBTOHOM/IBI JKBLTYIBIH SKOHOMHKAJIBIK THIMIUTITI. )Ka0ABIKTAY KYHerepi, )KbITyMeH
KaO/IbIKTAy JKYHeNepiHiH HyCKajlapblH calbICThIpy. ToxipuOenik cabakrapia CTyISHTTEp aBTOHOMJIBI
JKBUTYMEH KaOJBIKTAy IKyWenepiHme OacTamkpl SHEPTUSHBI NaianaHy THIMAUITIH Oaranaiiel,
ABTOHOM/JIBI JKBUTYy JKOHE SHEPIusIMEH »KaOJbIKTay >KYHelepiHiH THIMIUITiH Oaranaiipl, aBTOHOM/IbI
SHEPrUsIMEH >KaOJbIKTay KO3/epiHiH >KaObIKTapbIHBIH THUIMIIUIINIH aHBIKTalbl, KbUTY COPFBUIAPBIHAA
SHEPTHSHBI TYPJICHAIPYIIH THIMAUIINIH ecenTelai. , JKOHe aBTOHOMIBI Ka3aHMBIKTHI Kayirci3
naiagany sl KaMTamachl3 €Ty IapanapblH o3ipiey. KopbIThiHIBI Oara MOpTQonno Kopray KesiHue
QHBIKTAJIAbL.

Lenvlo Oucyuniunvl A61aemcsi NO020MOKA CHEYUATUCHIO8, GLA0COWUX NPUHYUNAmu pabomsl u
UCNOL30BAHUS AGMOHOMHBIX UCHOYHUKOS SHEpeUll 6 CUCEMAX MeNI0CHADNCEHUS. NPOMbIULICHHBIX
npeonpusmuil U KOMMYHAIbHO20 — CEKMopd. Cooeporcanue  OUCYUNTUHBL:  ABMOHOMHbIE U
YEHMPANU308aHHbIE  UCHOYHUKU — DHEPSUU,  OCHOBbl  NPOEKMUPOBAHUS  AGMOHOMHBIX — CUCHIEM
MeNIOCHAOICEHUs, OCHOBHOE 000pY008aHUEe ABMOHOMHBIX CUCTIEM MENIOCHADNCEHUs, A8MOHOMHble
KOmenbHble, 2A30N0pUiHegble azpecamuvl, 2a30MypouUnHble U NAPO2aA306ble YCMAHOEKU, MUKPOMYPOUHDL,
IKOHOMUHECKAA IPPEKMUBHOCb CUCeM ABMOHOMHO20 MENIOCHAOXHCEHUs, CPAsHeHUe Bapuanmos
cucmem mennocrnaboxcenus. CmyOeHmvl HA NPAKMUYECKUX 3AHAMUAX OYeHAmM IPHeKmusHocms
UCNONL308AHUA  NEPBUYHOU  DHEpeUU 8  CUCIeMAX  A8MOHOMHO20 — MEeNIOCHAOMCEHUs, — OYeHAm
apgexmusnocms cucmem a6MOHOMHO2O MENAO U dHepeocHab’cenus, onpeodensim IPPexmusHocms
pabomysl  000pydosaHUA 0Nl  AGMOHOMHBIX UCMOYHUKOS IHEP2OCHAOMCEeHUs, Npogedym pacuem
apghexmusnocmu npeodpazoeanuss IHePeUU 6 MENI08bIX HACOCAX, paA3pabomarm Meponpusimus no
obecneuenuio 0e30NACHOU IKCAAYAMAYUYU ABMOHOMHOU KomenvbHou. Hmoeosas oyenka 6ydem
cpopmuposara 6 xooe 3aujumuvl NOpmM@ponuo.

The purpose of the discipline is to train specialists who know the principles of operation and use of
autonomous energy sources in heat supply systems of industrial enterprises and the public sector.
Contents of the discipline: autonomous and centralized energy sources, basics of designing autonomous
heat supply systems, basic equipment of autonomous heat supply systems, autonomous boiler houses,
gas piston units, gas turbine and combined cycle gas plants, microturbines, economic efficiency of
autonomous heat supply systems, comparison of options for heat supply systems. During practical
classes, students will evaluate the efficiency of using primary energy in autonomous heat supply
systems, evaluate the efficiency of autonomous heat and energy supply systems, determine the efficiency
of equipment for autonomous energy supply sources, calculate the efficiency of energy conversion in
heat pumps, and develop measures to ensure the safe operation of an autonomous boiler house. The final
grade will be determined during the portfolio defense.

44.9

ABTOHOM/IBI )KbUTYMEH
KabJbIKTay JKYHenepin
xobanay /
[TpoexktupoBaHue
ABTOHOMHBIX CUCTEM
TEIUIOCHA0KEH S /
Design of autonomous
heat supply systems

[ToHHIH MaKcaThl CTyJIEHTTEPTe XBUIyMEH Ka0IbIKTayAblH aBTOHOM/IBI JKYHelepiH xobanayaa KaXeTTi
JaFapIapaAel  MeHrepy Oonbin TaObimazpl. [ToHHIH Ma3MyHBI: aBTOHOMABI JKBUIYMEH >KaOJBIKTAy
Kylenepin »xobanay Herizzuepi. Toxipudenik cabakTapia cTyAEHTTED aBTOHOMIbI Ka3aHIBIKTHIH JKbLTY
CyiI0achlH ecemnTel, aBTOHOM/IbI Ka3aHIBIKTHIH HETi3ri JKOHE KOCAJKBI KaOIBIKTAphIH €CENTey MKOHe
TaHJay, aBTOHOM/Ibl Ka3aH/bIK KYMBICHIHBIH TE€XHHKAJIBIK-DKOHOMHKAJBIK KOPCETKIIITEPIH aHBIKTAY.
KopsITeIHIB GaFanay aBTOHOMIBI Ka3aHIBIK )KOOACKIH KOpFay Ke3iH/ie KaIbIITacabl.

Uej'lbiO ducuun/nmbl Aejisiemca npuo6peme:—tue cmy()eymamu HeoOX00UMBIX HABLIKOB npoexKmupoearus
ABMOHOMHBIX CUCMEM MENJIOCHAONCEHUSL. CoéepofcaHue ducuunﬂu}tbl: OCHOB8bl  NPOEKMuUpoeaHus
ABMOHOMHBIX CUCEM MEeNOCHADNCeHUS. Cmy()eHmbt HA NpakmuveckKux 3aHAmuix npose()ym pacdem
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Mennosol  cxembl  ABMOHOMHOU  KOMENbHOU, nposedym paciem U NHOOOOP OCHOBHO2O U
BCHOMO2AMENbHO2O 000PYOOSAHUA ABMOHOMHOU KOMENbHOU, ONpedeam MeXHUKO-9KOHOMUYeCKue
nokasamenu pabomvl A8MOHOMHOU KomeabHoU. Mmozosas oyenka 0Oydem cgopmuposana 6 xode
3auumuvl RPOEKmMa a8MoHOMHOU KOMEbHOU.

The purpose of the discipline is for students to acquire the necessary skills in designing autonomous heat
supply systems. Contents of the discipline: fundamentals of designing autonomous heat supply systems.
During practical classes, students will calculate the thermal circuit of an autonomous boiler house,
calculate and select the main and auxiliary equipment of an autonomous boiler house, and determine the
technical and economic indicators of the operation of an autonomous boiler house. The final assessment
will be formed during the defense of the autonomous boiler house project.

44.10

Kaiitanama sHeprus
pecypcTaphbl XKoHe
onapIsl Naiganany /
Bropuunsie
SHEPTeTHUCCKUE PECYPCHI
1 MX HCIIONB30BaHUE /
Secondary energy
resources and their use

[loHHIH MakcaTbl — CTYJIEHTTEP/IH KalTalama SHEpreTHKaJIBbIK PecypcTap/bl Maijanany canachlHIarbl
OlmiMaepi MeEH JarfbUIapbIH JAMBITY JKOHE OJIap/blH OSHEPIreTHKANbIK oJICYeTIH ©OHEpPKACINTIK
KOCIMOPBIHAAPABIH TEXHOJOTHSUIBIK CXEMAchblHAa THIMAI TapTyra yhpery. [IoHHIH Ma3MyHBI: KaliTamama
SHEPTreTUKANBIK pecypcTapbl Maianany Typiepi MeH OaFrbITTapbl, OHAIPUICTIH OHIM KOJIEMiH aHBIKTAY
JKOHE KaWTajlaMa OSHEpreTHKaJblK pecypcTapibl MNaijaiaHy, >KaHFBIII KaiTajgama JHEpPreTHKabIK
pecypecTapabl JkKary, THIMAI OTBIH, MaTepHall aly MaKCaThIHIA JKAHFBINI KaiTalama dHepreTHKaJIBIK
pecypcTapabl TepeH OHILY. )KOHE IHEePreTHKABIK TEXHOJIIOTHS KOHIBIPFBUIAPBIHBIH JKbUTY OalaHCTapBbl,
JKOFapbl TeMIlepaTypaibl eKiHIII PeTTIK JHEPIUs pecypcTapblH NaiiianaHy, TOMEH TeMIepaTypaibl
JKBUTY DHEpPIrHs PEecypCTapblH TaijanaHy, KoOCIMOpbIHAApAa KbUIy €KIHIII 3HEpPIrus pecypcTapbiH
naijangany, apThlK KbICBIMHBIH €KIHIII 3HEPrHsi pecypcrapblH maiinanany. Toxipubenik cabakrapaa
CTYZIEHTTEp OTBIH-DHEPTETHKAIBIK pPEcypcTap/ibl YHEMJIEY pe3epBTepi peTIHJEe eKiHII peTTiK
JHEPreTUKAIBIK  PecypcTapibl — Tajiaii/ibl, HEri3ri TEeXHOJOTHMSUIBIK  IpollecTeple  KalTaiama
OHEPreTUKAIBIK PECYpCTap/blH OJICYeTiH aHBIKTai/bl, KOHABIPFBUIAPIBIH TEXHUKAJIBIK-9KOHOMHUKAIIBIK
OanmancTapbiH xkacaiigpl. KopbITEIHIIBEI OaFa icTi menry OapbICEIHA KAJTBITACa bl

Lenvro Oucyuniunel sensemcs Gopmuposanus y CMyOeHmo8 3HAHUL U HAGbIKO8 6 obracmu
UCNONL308AHUSL  GMOPUUHBIX — DHEPeOPecypcos U  obyueHus  3phexmusHomy  8061€HeHUr0  UX
9Hepeemu4ecko20  NOMEHYUANd 6 MEeXHONOSUHECKYI0 — CXeMy  NPOMbIULIEHHbIX — NPeonpusimuil.
Codeporcanue OuCYuniuHbl: 6UObI U HANPAGIEHUS UCHONb30BAHUS BMOPUUHBIX IHEPLeMUYECKUX
pecypcos, onpeodeneHue obvema 6vixooa u ymuausayuu BOP, cowcueanue eoprouux BOP, enyboxas
nepepabomra zoprouux BOP ¢ yenvio nonyuenus sghpexmugnvix moniug, MamepuaibHvle U menjiosvle
banancol SHEP2OMexXHONI02UYECKUX YCMAHOBOK, YMUIUZAYUS 6bICOKOMeMNnepamypHuix meniosvix BOP,
YmMunuzayus HusKomemnepamyphoix menuosvix BOP, ucnonv3oeanue mennogvix BOP na npeonpusamusyx,
ymunuzayus BOP uz6vimounoeo oaenenusi. Cmyoenmsl Ha NpaKmMuyeckux 3auamusix nposeoym aHamu3
BOP kak pe3epsos s3KoHOMUYU MONIUBHO-IHEPLEMUUECKUX PECYPCO8, ONpedeiam NOMEHYUA 8MOPUYHbLIX
9Hepeemu4ecKuUx pecypco8 8 OCHOBHbIX IMEXHON02UYeCKUx npoyeccax, CoCmagam mexHUKo-
9KOHOMUYecKue OANancbl yemanosok. imozoeas oyenka 6yoem cgpopmuposana 6 xooe peuteHus Kelica.

The purpose of the discipline is to develop students' knowledge and skills in the field of using secondary
energy resources and learning to effectively involve their energy potential in the technological scheme of
industrial enterprises. Contents of the discipline: types and directions of use of secondary energy
resources, determination of the volume of output and utilization of secondary energy resources,
combustion of combustible secondary energy resources, deep processing of combustible secondary
energy resources in order to obtain efficient fuels, material and heat balances of energy technology
installations, utilization of high-temperature thermal secondary energy resources, utilization of low-
temperature thermal energy resources, use of thermal secondary energy resources in enterprises,
utilization of secondary energy resources of excess pressure. During practical classes, students will
analyze secondary energy resources as reserves for saving fuel and energy resources, determine the

OH/PO/LO 6




potential of secondary energy resources in basic technological processes, and draw up technical and
economic balances of installations. The final assessment will be formed during the solution of the case.

45.1

OHepKocinTIH
9KOHOMHKACHI /
DKoHOMHKA oTpaciu /
Economics of the industry

[ToHHIH MakcaThl CTYJEHTTEp/i JKbULy OHIIpPYIIl >KOHE KbUTYIbI INaiJaJaHaThiH KaOJbIKTBIH YHEPTUs
TUIMAIIITIH apTTRIPY IIapajapblHBIH TEXHUKAIBIK-DKOHOMUKAIBIK HETi3IEMECiH d3ipiieyre NaibIHAay.
[loHHIH Ma3MyHBI: MIAPYaIIBUIBIK OKYPTi3yIli CYOBEKT peTiHAe HSHEPTeTUKANBIK KOCIIOPHIH;
KOCINOPBIHHBIH OHIIPICTIK KyaThbl; KOCIMOPBHIH IIBIFBIHAAPEI JKOHE DJIEKTpP JKOHE JKBUIY DHEPTHACHIHBIH
KYHBI, Oara, maiia >oHe peHTaOeNbAUTK; KOCIMOPBIHABI (KaOIBIKTHI) JKAHFBIPTYFa HeEMece
PEKOHCTPYKLMsJIayFa SKOHOMHKAJIBIK HWHBECTHIMSUIApABl  ecentey. I[IpakTHKambelk —cabakrapaa
CTYACHTTEp KYpAETl canpIMIap MeH aMOPTH3aUMsAHBI eCENTeiini; HeTisrli eHAIPICTIK KopiapIsl
naijagany KepCeTKIIITEpiH ecenTey;, JJIEKTP MOHE JKbUIy SHEPTHsCHIH OHJIIpyre >KoHEe OTKi3yre
apHaJFaH MIBIFBIHIAPIBIH ece0i; Kypaei caapMIapablH SKOHOMHUKAIBIK THIMAUTIITIHIH KOPCETKIMITEPiH
ecenTey, OJKbUIy DHEPreTHUKANBIK JKaOJBIKTApIbIH SHEPrust THIMAUICIH apTThIpy LIapajapblHa
WIBIFBIHAApAbl  ecentey. CTYICHTTEp aWMaKTBIK KOCIMOPBIHAAPABIH KEHCTepiH Ilelle OTBIPHIN, 63
OeTiHIIIEe TeXHUKAIBIK-DKOHOMHUKAJIBIK HEri3lieMe NaibIHOalabl *KoHEe KYMBIC iCTeN TYpFaH ©HAIPIiCTIH
TYpJIi TEXHOJIOTHSUIBIK HYCKalapbl MEH MOJEpHHM3alMsChIH CajlbIcThipanpl. baramay »xoOaHbIH
O3ipIIEHTeH TEXHUKAIBIK-DKOHOMUKAIBIK HETi3IeMEeCiH KOpray HOTIDKeNepi OOMBIHIIA >KYpTi3iyesi.
Baranay ¢hopmacsel — Ou3Hec-)KoCTIap TYPIHIETI 03 )k00aHBI3IB KOMMIIIIK aIIBIHAA KOpFay.

Lenv oucyuniunbl — n0020MoOBKA CMYOEHMO8 K pazpabomke MexHUKO-3KOHOMUYECKO20 000CHOBAHUS
Meponpusimuil N0 NOBbLIUEHUID — DHEPLEMUYECKOU  IPHEKMUSHOCMU — MENLo2eHepupyioue2o U
menioucnonvzyiouezo 06opyoosanus. Codepicanue OUCYUNIUHBL: IHEPeMUUecKoe npeonpusimue Kax
CyOveKm X035UCMBOBAHUsL; NPOU3BOOCIBEHHASL MOUWHOCbL NPEONPUSIMULL; U0EPIHCKU NPEONPUSIMULL U
cebecmoumMocms — INEKMPUYecKoll U MeNIo80l  dHepauu;  YeHoobpazoeanue, npubvlib U
penmabenvHocmy;  pacuem IKOHOMUYECKUX —GIONCEHUN 6 MOOEPHUAYUIO UIU  PEKOHCMPYKYUIO
npeonpusamus (obopyoosanus). Ha npaxmuueckux 3auamusx CmyOeHmMbl HPOU3BOOSAM pacyem
KANUMAno6N0MCeHUll U  aAMOPMU3AYUOHHBIX ~OMYUCIEHUU, pacyem noxasamenei UChOIb308aAHUs
OCHOBHbBIX NPOU3BOOCHBEHHBIX (POHO08, pactem KAbKYIAYUU 3ampam Ha npou3so0Cmeo U peaiu3ayuio
INEKMPUYECKOU U MENI080U DHEpeuu;, pacdem nokazameneti 9KOHOMUYECKOU aghgexmusnocmu
KANUMALbHBIX ~ GIOJNCEHUN, pacuem KalbKYIAyuu 3ampam HA Meponpusimusi Nno  NOGbLUUEHUIO
9HepzodhpexmusHocmuy  meniodnepeemuieckoeo  0bopyoosanus.  Cmyoenmul, pewias — Kelicbl
NPEOnpusmuil  pe2uoHa, CAMOCMOIMENbHO NOO20MOBAM  MEeXHUKO-9KOHOMUYEeCKoe 000CHO8AHUe U
CPAGHEHUe DA3IUYHbIX 6APUAHMOE MEXHOIOUU U MOOEPHUAYUL OelCmEYIoue20 npou3800Cmead.
OyeHugaHue nNPoOBOOUMCL NO  UMO2AM  3AUWUMbL  PA3PAOOMAHHO20  MEXHUKO-IKOHOMUYECKO2O
obocHosanus npoexma. Dopmoil oyeHusanus AGNAEMCs NYONUUHAS. 3AWUMA COOCMEEHHO20 NPOEKMA 8
8ude buzHec-nIama.

The purpose of the discipline is to prepare students to develop a feasibility study of measures to increase
the energy efficiency of heat-generating and heat-using equipment. Contents of the discipline: energy
enterprise as a business entity; production capacity of the enterprise; enterprise costs and the cost of
electrical and thermal energy; pricing, profit and profitability; calculation of economic investments in the
modernization or reconstruction of an enterprise (equipment). In practical classes, students calculate
capital investments and depreciation; calculation of indicators for the use of fixed production assets;
calculation of costs for the production and sale of electrical and thermal energy; calculation of indicators
of economic efficiency of capital investments, calculation of costs for measures to improve the energy
efficiency of thermal power equipment. Students, solving cases of regional enterprises, will
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independently prepare a feasibility study and compare various technology options and modernization of
existing production. The assessment is carried out based on the results of the defense of the developed
feasibility study for the project. The form of assessment is the public defense of your own project in the
form of a business plan.

45.2

OHEpKOCINTIK
KOCIMOpBIHAApAa
SHEPTUSHBI 0aCKAPYIbI
YUBIMAACTHIPY /
Opranuzanus
SHEpProMEeHEeKMEHTA Ha
MPEONPUATHAX OTPACIH /
Organization of energy
management at industry
enterprises

[loHHIH MakcaTbl - KOCINOPBIHHBIH NIApyallbUIBIK KBI3METIH KaMTaMachl3 €Ty VIIiH OJHeprus
pecypcTapblHBIH KaXXETTI MeJILepiH eHJIpy, TachiMaljiay j>KoHe MNaijanaHy mnpouecTepiH Oospkayra
JKOHe OakpllayFa MYMKIHIIK OepeTiH SHeprusi TYTHIHYIbl OacKapy >KYHECiHiH IafIblIapblH JIaMBITY;
TeHepaToOpJaH TYTHIHYIIbIFA JEWIHr OHEprusHbl OenynaiH OapiblK Ti30eriH JKy#emi Tauiaay sl
KaMTaMachl3 €Ty; )KbUTy SHEPIeTUKAIIBIK MPOLIECTEPIi JKY3€re achlpy Ke3iHAe IHEPrHs MEH pecypcTapbl
YHEM/IEy MEH KOpluaraH OpTaHbl KOpFay[bl KaMTaMachl3 €Ty Tocuiaepi MeH Kypannapbl. [IoHHIH
Ma3MyHBI: DHEpPIUs YHEMJACYZHi 3aHHAMaJblK PETTeY, OTHIH-DHEPreTHUKAJbIK PecypcTapibl MaiaiaHy
JKOHE DHEPTUs YHEMIIEY, OTBIH-9HEPTIeTHKA CaIaChblH TYTHIHYIIBUIAPABIH YHEPTUsl TeHrepiMaepi, SHeprus
YHeMIey ic-miapajapblH i34€y JKOHE ICKe achblpy CXeMachl, KOCIMOPHIHHBIH OIEPalMsUIBIK
MEHEDKMEHTIHIH KeIIeH i XKYHeCiHiH Kypamaac Oeliri peTiHae SHeprus MEHEIKMEHTI KYHeci, JKbLUTy
SHEPTHACHIH OHIIPY Ke3iHIe dHepIusl YHEeMIey SMICTepi, SHEPrHs TEHIepiMAEpiH KaJbIITACTHIPY JKOHE
JHeprus ecebi, mapaMmeTpiepi CaHABIK COMKECTCHAIPYII KOJAaHy-eCenTey-Talaay o[Iici, ecemrTey-
CTaTHKAJIBIK )KOHE TOKIPUOEIIK ChIHAKTAP, JKbUTYy SHEPTHSACHIH TaChIMANIIAY JKOHE Tapary JKyHenepiHaeri
SHEPTUsIHBI YHEMJIEY, FUMapaTTap MEH KypbUIbICTap/Ja SHEPTUsiHbl YTHIMABI naiinanany. [IpakTHkaibK
cabakrapja CTYACHTTED KOCIMOPBIHHBIH JHEPrusi MCHEKMEHTIHIH OapiblK acHeKTUICpiH yipeHemi.
CryzneHTTep Kejeci MiHAETTepAl WIeUIyAi YHpeHeai: 3epTTey OObEKTICIH 3epTTey; KoCIOpbIHIa SHEPTUs
MEHEKMEHTI JKYHECIH YHBIMIACTBIPYAbI KapacThIpy; SHEPrust YHEMJEY[l jKocrapiiay HpUHLUNTEPiH
KapacThIpy; SHEPTHUS YHEMACYAIH SKOJOTHSUIBIK aCHEKTIIEPiH KapacThIpy, YHEPTUs ayAWUTIHIH TOpTiOi.
KopeIThIHIBI OaFa iCTiH mMemiMiH Koca allFaHaa, apaiac eMTUXaH HeTi3iHAe KalbIITacaibl.

Lenv Oucyuniunbl - pazgumue HABLIKOS CUCHEMbl YHPAGIEHUsL IHep2onompebieHueM, no360Jsouell
APOSHO3UPOBAMb U KOHMPOIUPOBANb APOYECChl GbIPAOOMKU, MPAHCROPMUPOSKU U UCHOb308AHUS
HeobX00UMO020 KOIUYECMEA IHEP2opecypco8 Oisk  0Decneyenust XO3AUCMBEHHOU  OesimelbHOCmuU
npeonpusimusi; 00ecneyenus CUCMEeMHO20 AHAU3A 6Cell Yenu PACpeOesieHust IHEP2ULL: O 2eHepamopa
0o nompebumens; cnocobos ucpeocms obecneuenuss Hep2o- U pecypcocoepedCcenus u 3auumol
OKpyJcaiowell  cpedbl  npu  ocywjecmenenuu  meniosnepeemudeckux —npoyeccos. Cooeporcanue
OUCYUNTIUHBL.  3AKOHOOAMENbHOE  De2yIupoBanue IHepeocOepedicenus, UCNONb308AHUe NONIUBHO-
OHepeemu4ecKux pecypcos u auepeochepedicenue, Hepeobanancel nompedumenel  MONIUGHO-
9Hep2emu4ecKoll OMpAaciu, cxema NOUCKA U Pearu3ayuu Meponpusmull snepeocoepedcenus, cucmema
IHEP2OMEHEONHCMEHMA KAK KOMHOHEHM KOMIIEKCHOU CUCMEMbl ONePAYUOHHO20 MEHeONCMEHMA
npeonpusmust, Memoobl IHEP2OCOEPENCEHUs. NPU NPOUIEOOCIEE MENLOBOU IHEP2UlL, HOPMUPOSAHUEe
OHEP20OANANCO8 U DHEP2OYYem, NPUMEHEHUE KOIUYECHEEHHOU UOCHMUDUKAYUU Napamempos —
PACUEMHO-AHAIUMUYECKUTT  Memo0,  PACHemHO-  CMAMUYecKuil U ONbIMHbIe  UCHbUMAHUS,
oHepeocOepedicenue 6  CUCMEMaX MPAHCIOPMUPOSKU U PACHPeOeleHuss Menioeol  IHepeul,
PAYUOHATILHOE UCNONb308AHUe IHEP2UU 6 30anusx u coopyscenusx. Ha npaxmuueckux szamsmusix
CMYOeHmbl U3Y4arm 6ce dACHeKmvl 3HepeoMeHeddcmenma npeonpusmus. CmyoeHmvl Hayuamcs
pewams credyiowue 3a0aqi: uzyieHue 00beKma UcCie008aHusl, pACCMOMPEHUe OP2anu3ayuL CUCMeMbl
9HepeoMenedICMeHMA Ha npeonpusimu; paccmompenue NPUHYUNOG NIAHUPOBAHUSL
9HepeocOepedicenuss;,  pACCMOMPEHUe  IKOIOSUYECKUX —ACNEeKMO8 dHepeocOepedicenusi, npoyeoypa
anepeoayouma. Hmoeoeas oyenka 6ydem chopmuposana Ha 0CHO8e KOMOUHUPOBAHHO2O I3AMeHd,
BKIIOUAIOWe20 peuienue Kelica.
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The purpose of the discipline is to develop the skills of an energy management system that allows you to
predict and control the processes of generation, transportation and use of the necessary amount of energy
resources to ensure the economic activity of the enterprise; to provide a systematic analysis of the entire
energy distribution chain: from the generator to the consumer; methods and means of ensuring energy
and resource conservation and environmental protection during thermal power processes.

The content of the discipline: Legislative regulation of energy saving, the use of fuel and energy
resources and energy conservation, energy balances of consumers of the fuel and energy industry, the
scheme of search and implementation of energy saving measures, energy management system as a
component of an integrated operational management system of an enterprise, energy saving methods in
the production of thermal energy, the formation of energy balances and energy accounting, the use of
quantitative identification of parameters - calculation and analytical method, computational and static
and experimental tests, energy saving in systems of transportation and distribution of thermal energy,
rational use of energy in buildings and structures. In practical classes, students study all aspects of the
company's energy management, energy audit procedure. Students will learn to solve the following
problems: studying the object of research; consideration of the organization of the energy management
system at the enterprise; consideration of the principles of energy saving planning; consideration of
environmental aspects of energy saving, energy audit procedure. The final grade will be formed on the
basis of a combined exam, including the solution to the case.

45.3

Koty
OHCPICTUKACBIHAFbI Calla
Kyitenepi xoHe
xansIKapaislk [SO
cranaaprrapbl / CucremMbl
KadecTBa U
MEKTyHApOIHBIC
cragaaptsl [SO B
TEIUIO3HEPTETHKE /
Quality systems and
international 1SO
standards in thermal
power engineering

[Tonnin MakcaTel — ISO 9000 cepusICBHIHBIH XaNbIKapalbIK CTaHJAPTTAPhl OOWBIHINA cara >KYWeCiHIH
yirinepin  oky.IlonHiH  Ma3mynbr: Cama  MEHEDKMEHTIHIH — 9JlicTeMeNiK  Heri3aepi, cana
MEHEKMEHTIHZET1 MPUHIMITEp MEH ToCULAep, JKbUIy OJHepreTMKachiHAarbl [SO  XallbIKapasbik
cTaHgapTTapsl. Toxipubenik cabakrap/a CTYACHTTEP KbLIy-3HEPreTHKA CallaChlHAa cara MEHEIKMEHTI
JKyleciHe KaTbICThl CTaHIApTTap MEH HOPMATHBTIK Ky)KaTTaMaHbl KOJIAAHYJbl YipeHeni, cana
MEHEDKMEHTI JKYHECiHIH THIMIUTIK KOPCETKIIITEPiHIH MKETICTIKTepiH Talgalapl, KYpBUIBIMBIMCH,
Ma3MYHBEIMEH JKOHE KOJJaHy TOpTiOiMeH TaHbIcanpl, coHbIMeH Karap ISO 9000 cepuschIHBIH
CTaHIAPTTAPBIH KONIAHYAB! YiipeHy. KypcThIH Ma3MyHBI cepTH(HKATTay KypCTapBIHBIH Ma3MYHBIHA
KOMBUIATBIH TaJantapMeH yinectipinren. CTYICHTTEpAIH XaJIbIKapablK CepTH(PHUKAT alyFa MyMKIHMIT
Oap. KopbeIThIHIBI Oara TecTiley KoHE aTTecTaTrTay eMTHXaHbIHA YKcac ICTi IIelry TYpIHAEri apaiac
EMTHXaH Ke31HJe KaJIbIITaca bl

Llenvto oucyununsl aensaemcs uzyuenue mooenel cucmem Kauecmea no MexcoyHapoOHbIM CIMAHOapmam
cepuu ISO 9000. Hucyunaumna cooepocum: Memodonocuueckue OCHOBbL YNPABIEHUs KAYeCmBOM,
NPUHYUNBL U NOOX00bl 8 MEHeOJICMeHme Kauecmeda, MexcoyHapoonvle cmanoapmul ISO @
mennosnepeemuxe. Ha npakxmuueckux 3aHamusx cmyoeHmul Hay4yamcs noab308amvCs CIaHoapmamu u
HOPpMAMUBHOU OOKYMeHmayuell, CEA3aAHHOU C CUCMEMOU MeHeOHCMenma Kauecmsd 8 meniodHepeemuxKe,
AHAUBUPOBATNL OOCMUNCEHUs. nokazamenell 2@dexmusHocCmu cucmemsvl MeHeOHCMeHma Kaiecmad,
O3HAKOMSIMCSL €O CIMPYKMYPOU, COOEPIHCAHUEM U HNOPAOKOM NPUMEHEHUS, d TMAKdice HAYYamcs
ucnonvzoeams cmandapmol UCO cepuu 9000. Codeporcanue Kypca eapmMoHUsupo8aHo ¢ mpebosanuamu
no coodepocanuio  cepmuukayuonHelx Kypcog. Cmyoenmvl UMem 8O3MONCHOCHb  NOJYYUMb
MeducOyHapoonvll cepmuguram. Umoeosas oyenka Oyoem c@hopmuposana 8 xooe KOMOUHUPOBAHHO20
93aMeHa 8 8ude MeCmupOBaAHUsl U PEUEeHUsl Kellcd N0 AHAN02UU C CePMUPUKAYUOHHBIM IK3AMEHOM.

The purpose of the discipline is to study models of quality systems according to international standards
of the 1SO 9000 series. The discipline contains: Methodological foundations of quality management,
principles and approaches in quality management, 1SO international standards in thermal power
engineering. In practical classes, students will learn to use standards and regulatory documentation
related to the quality management system in the heat and power industry, analyze the achievements of
performance indicators of the quality management system, become familiar with the structure, content

OH/PO/LO 4




and procedure for application, and also learn to use 1SO 9000 series standards. The course content is
harmonized with the requirements on the content of certification courses. Students have the opportunity
to receive an international certificate. The final grade will be formed during a combined exam in the
form of testing and solving a case, similar to the certification exam.

45.4

Keuty-sHepreruka
caJjachbIHAAFbI
HOPMATHBTIK XKOHE
O/IiCTEMETIIK KAMTaMacChI3
etry/

HopmarusHo-
METOIUYECKOE
obecriecucHHE B
TEMJI03HEPTeTUUECKON
otpacnu /

Regulatory and
methodological support in
the heat and power
industry

[ToHHIH MaKcaTBI-)KBUIy OSHEPreTHKACBHIHIAFhl CallaHbl KaMTaMachl3 €Ty IpoOieManapblH Tangay
JIaF/IbIIapbIH JKOHE JKbUTy JHEpPreTHKAchl CalachlHIa JHEPrHs YHEMJEYAl HOPMAaTHUBTIK-diCTEMENiK
KamMTaMachl3 eTyli KOJAaHYAbIH TPAaKTUKAJIBIK JaribulapblH  AaMbiTy. [IoH sHeprust yHemjaey
callachIHAAFbl CTAaHAAPTTapIbl, HOpPManap MEH TajanTapibl KOJIIAHYIBIH OTaHIBIK JKOHE MIETEIIK
TOXIpUOECiH, SHEPrusl YHEMEYli HOPMATHBTIK-9/IiICTEMENIK KaMTaMachl3 eTyIiH JAaMbIll Kelle JKaTKaH
NpoLecTepiH Maiiananyra yHell Ke3KapacTel 3epieieyre OarbiTTanraH. [IoHHIH Ma3MyHBI: OTBIH-
SHEPreTUKANBIK pecypcTapAsl THIMAI TaigamaHyra OalNmaHBICTBI HETI3rl 3aHHAMAJBIK —AaKTinep,
HOPMATHBTIK JKOHE 9IIICTEMEIIIK KYXKaTTap, XaJbIKapajblK BIHTHIMAKTACTHIKTBIH HOPMATUBTIK-KYKBIKTBIK
Oa3zacpl, yibIMIapra SHEPreTHKANBIK 3epTTCYNep XKYPridy Ke3iHAe KOJNIaHyFa MIHIOCTTI HETi3ri
HOPMATHBTIK KY)KAaTTaMaHBIH Ti30eci, OTHIH INBIFBIHBIH, XKBUIY JKOHE DJICKTP JHEPIUACHIH HOpMaiay,
SHEPIUSAHBl TYTHIHYLIBIIApFa 0eny JKOHE TachIMaliay Ke3iHIe IIBIFBICTAPAbl HOpManay (PHEprus
WBIFBIHB). Toxipubenik cabakrapia CTYACHTTEp JKbLTy-9HEPreTHKa CalachblHAA SHEPrHs YHeMIey
JICHIeliH apTThIpy YLIIH HOPMAaTHBTIK JKOHE OIICTEMENK KyKaTTap/Abl NalaiaHyasl YHpeHe.
KopbIThiHabI OaFa mOpT(OIHO KOPFay Ke3iHC aHBIKTaTa bl

Lenv oucyuniunvl - pazeumue HABLIKOE AHAIU3A NPOONEM 0OeCnedeHUs. Kauecmsea 6 menjiodHepeemuxe,
NPAKMUYECKUX HABLIKOE NPUMEHEHUSI HOPMAMUBHO-MEMOOUYECKO20 0Decneyenus dIHep2ochepedicenus 6
MENL03HEP2eMUYecKol Ompaciu.

Jucyunnuna nanpaenena Ha uyveHUe OMEHUECMBEHHO20 U 3apYyOedCHe20 Onvlmd NPUMEHEHUs.
cmanoapmos, Hopm u mpedosanuli 6 obnacmu IHepeocOepediceHus, CUCMEMHO20 Noo0Xoda K
UCHONBb308AHUIO  PA3BUBAIOWUXCSL npoyeccos HOPMAMUGHO-MEMOOUHECKO20 obecneuenus
anepeocoepesicenus. Coodepocanue OUCYUNTUHBL,  OCHOBONOLA2AIOWUE 3AKOHOOAMENbHble — AKMb,
HOPMAMUGHbIe U MEMOOUdecKue OOKYMEeHNbl, C6A3AHHbIE C IPHEKMUBHBIM UCTONbI0BAHUEM MONIUGHO—
IHEP2eMUUECKUX Pecypco8, HOPMAMUBHO-NPABOGAsL 6A3A MENCOYHAPOOHO20 COMPYOHUYECMEA, NePeseHb
OCHOBHOU ~ HOPMAMUGHOU  OOKYMEeHmMAayuu, O00S3aMeNbHOU K NPUMEHEHUI0 Npu  NpPOoGeOeHUU
oHepeemuieckux obcredoganutl opeanusayuti, Hopmuposanue pacxooa monauea, meniosou u
INEKMPUYECKOU IHEP2UU, HOPMUPOBAHUE PACXO008 NPU PACIPeOeleHUU U MPAHCROPMUPOBKE dHEP2Ul
0o nompebumenei (nomepu dHepeuu). Ha npaxmuyeckux 3auamusx CcmyOeHmMvl HAYYAMCA
UCNONB308AMb  HOPMAMUBHO-MEMOOUUECK)IO Ookymenmayulo O NOBbUUEHUS  YPOBHS
9Hepeochepedicenusi 6 meniodHepeemuyeckou ompaciu. Mmoeogas oyenxa 6Oydem cgopmuposana 6
Xo0e 3auumvl ROpmpoauo.

The purpose of the discipline is to develop skills in analyzing quality assurance problems in the thermal
power industry and practical skills in applying regulatory and methodological support for energy saving
in the thermal power industry. The discipline is aimed at studying domestic and foreign experience in the
application of standards, norms and requirements in the field of energy saving, a systematic approach to
the use of developing processes of regulatory and methodological support for energy saving. The content
of the discipline: fundamental legislative acts, regulatory and methodological documents related to the
effective use of fuel and energy resources, the regulatory framework for international cooperation, a list
of basic regulatory documentation mandatory for use in conducting energy surveys of organizations,
Rationing of fuel consumption, heat and electric energy, cost rationing in the distribution and
transportation of energy to consumers (energy loss). In practical classes, students will learn to use
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regulatory and methodological documentation to increase the level of energy saving in the heat and
power industry.
The final grade will be determined during the portfolio defense.

455

Kbty sHEpreTuKaceiHa
TYTBHIHYIIBIIAPABIH
Ha3apsl /
KnuentoopueHTHpPOBaHHO
CTh B TEILUIO9HEPreTHKe/
Customer focus in
thermal power

[loHHIH MakcaThl — WHHOBAIMSUIAPABI 1ITEPIETY JKOHE JHEPrus IUBIFBIHBIH a3aiiTy MakcaTbIHAA
CTYACHTTEPAl TYTHIHYIIBUIADMEH (JKBLTY TYTHIHYIIBUIAPBIMEH) THIMIII opeKeTTecyre maitpraaay. [IoHHIH
Ma3MYHBI: KIHCHTTEPHIH HETi3Ti KaKeTTUTikTepi (moTTapisl KaObuimay JKOHE TeJiey, OKYy
KepceTKimTepiH Oepy, Kepi OaiimaHBIC >KOHE KOCBHIMINA KBI3METTEp), KIHEHTTIH KaKeTTITIKTepiH
KaHaraTTaHAbIpy OOWBIHIIA jKaHa KBI3METTEP, 3aHJbl TYJIFAJADMEH JKYMBIC, SHEPTUSl pecypCcTapblH
yHeMm/iey OOMbIHIIA KelIeH/1i KbI3MeTTep (00BEKTIIepAl IKCIIPECC-TEKCEPY); KbIITYMEH jKa0IbIKTay jKoHEe
JKBUTY OHEPTUSACHIHBIH CallachIHBIH TEXHHKAJIBIK-DKOHOMHKAJIBIK KOPCETKIIUTEPiHIH MOHHUTOPHHTI;
TYTBIHBUIFAH JKbITY SHEPIUsCHIHA aKbl TOJICY Ke3iHJET IIBIFBIHAAPABIH YKOHOMHKAJIBIK OPBIH/IBUIBIFBIH
JKOHE OJIapIbl a3aiTy[blH BIKTHMAJl HYCKalapblH Oaranay; Oara caHaTTapblH TaHAAYIBIH BIKTHMAI
HYCKaJapBIHBIH CapanTaMaliblK ecenTeyiepi jKoHe SKOHOMUKANBIK THIMIUTIKTI Oaramay Toxipmbemik
cabakrapla CTYICHTTEpP TYTHIHYIIBUIAPMEH JKYMBIC iCTEy KBI3METTEPiH MEHrepeli, HbICaHIbI JKeIel
TEKCepyHdi KYprizemdi, KXbUIYMEH XaOIBIKTayAbIH TEXHHUKAJIBIK-)KOHOMHUKAJBIK KOPCETKIIITEPiH XOHE
JKBUTY SHEPIHACHIHBIH camachlH OaKbLIainbel KopBITBIHABI Oaranaynsl KOpray Ke3iHAe KaJIblITacapbl.
nopTdonmo.

Lenv Oucyunaunvl - no02omogums Cmyoenmos K 3¢exmusHomy 63aumoOeliCmeuro ¢ KiueHmamu
(nompebumenamu Meniogol) ¢ Yenblo NPOOGUNCEHUS UHHOBAWUL U COKPAWEHUS IHEP2eMUUeCcKUx
nomeps. Codepoicanue OUCYuniuHel: 6a306ble NOMPEOHOCMU KIUEHMOE (NOLyHeHue U oniama cyemad,
nepeoaua noxasawuti, obpammas CeA3b U OONOJHUMENbHblE YCIYel), HOeble Cepeuctl no
Y00671emeopenuio nompedHocmell KiueHmos, paboma ¢ 0puoUdecKuMy Iuyamy, KOMIIEKCHble YCayeu
nO IKOHOMUU dHEP2Opecypcos (IKcnpecc-06cnedosanue 00beKmos, KOHMPOlb MEXHUKO-IKOHOMUYECKUX
noxasameneii MeNIOCHAONCEHUA U  KA4yecmeda Menniosoll dHepeuu; OYeHKa IKOHOMUHECKOU
000CHOBAHHOCIU PACX0008 NPU Oniame NOMpPeoNAEeMOl MeNnI080l dIHePeUU U 803MONCHbIE 8APUAHMY
UX MUHUMU3AYUY, IKCHEPMHble pACHembl 603MONCHBIX 6APUAHMO8 6bIOOPA YEHOBbIX Kame2opuil u
OYeHKa IKOHOMUYecKo2o ¢gexma. Ha npaxmuueckux 3aHAMUAX CMYOEHMbl OCE0SM CePeUchl Ol
pabomul ¢ KiueHmamu, nposedym 3Kcnpecc-o0ciedosanue 00vekma, npoeeoym KOHMPOTIb MEXHUKO-
IKOHOMUHECKUX NOKazameiell MenjioCHAOiCeHUs U Kavecmea meniosou sHepeuu. Mmoeosas oyenxa
bydem cghopmuposana 8 xo0e 3awumol NOpmpoauo.

The purpose of the discipline is to prepare students for effective interaction with clients (heat consumers)
in order to promote innovation and reduce energy losses. Contents of the discipline: basic needs of
clients (receipt and payment of bills, transmission of readings, feedback and additional services), new
services to meet client needs, work with legal entities, comprehensive services for saving energy
resources (express inspection of facilities; monitoring of technical and economic indicators heat supply
and the quality of thermal energy; assessment of the economic feasibility of costs when paying for
consumed thermal energy and possible options for minimizing them; expert calculations of possible
options for choosing price categories and assessment of the economic effect. In practical classes,
students will master services for working with clients, will conduct a rapid inspection of the facility; will
monitor the technical and economic indicators of heat supply and the quality of thermal energy.The final
assessment will be formed during the defense of the portfolio.
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45.6

engineering

SKOIOTHUSIIBIK
ToyeKenaepIi Oaranay
KoHE KaJIbIKTAp b
Gackapy /

OreHKa  KOJOTHMYECKHX

IloHHIH MakcaTbl — OKOJOTMSUIBIK TIyeKenJepai Oaranmay JKOHE OHIIPICTIK KoCIMOpBIHAAPABIH
KaJIIBIKTapbIH Oackapy JAarbuIapblH KanslmtacTeipy. [IoH KacinopbiH pecypcerapsiH xocnapnay (ERP)
xyhenepin 3eprreiini. Cryamenrrep Industry 4.0 >xone ESG karmpmarrapslH naidjanaHa OTBIpBII,
OHJIIPICTIK KAJIIBIKTapAbl OackapyFa KATBICTBI DKOJIOTHSUIBIK aymuTTi (XajdblKapanblK CTaHJapTTapra
Colikec) KYprizy epekmienikrepin MeHrepemi. ToxipuOemk cabakTapja, OHBIH IMIiHAEC MaMaHIapIbIH
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PUCKOB U  YIIPaBJICHUE
orxomamu/
Environmental risk
assessment and  waste
management

KAaTBICYBIMEH JKOHE CEepIKTeC KOCIMOPBIHIAAPIBIH ayMarblHIa ojap OiuliM Oepy CTaHAapTTapbIHBIH
xKoOanapblH o3ipieil amaabl XKOHE KaIIBIKTapAbl IIBIFAapy JIHMHUTTEPIH ecenTed anaibl, KaJabIKTap
NAaCIIOPTTAapbIH TONTHIPAIb], IIEPCOHAIIBI OKBITY TATANTapblH CaKTail ajaibl, TaCHIMAIAy MOCeJIeNepiH
3epereil anansl, KaIABIKTapIbl CaKTay >KOHE eCEIKe ally, HOPMAaTHBTIK KYKBIKTHIK aKTUIEpIi cakray
ACTIeKTiJIepi )KOHE MEMJICKETTIK OpraHgapIbl YaKTeUIH Xabapaap etry. CTyIeHT eHIIpiCTIK KaJABIKTapaAbl
OpHAJACTBIPy YILIIH TeJeMaKbIHbl ecenTey Ke3iHne TaOWFaTThl KOpFay 3aHHAMachblH KOJJAHY
JaF/IbIapbIH  IaMBITAbl, OHIIPICTIK KaNJBIKTADMEH MAYpPBIC JXYMBIC icTeMey MEH >KMHaKTaJFaH
KOpIIAFaH OpTara KEeJITIpUIreH 3WSHHBIH OalNaHBICHIH, KalTajdamMa pecypcrapra, KOpIlaraH opTara
3aJajbl, HIBIFBIHIAPABI KapXKbUIAaHIBIPY JKOHE ecel Oepy MacelnelepiHe SKOHOMHUKAIBIK Oaranay
Kyprizeni. KocimopbiH. baramay >KbUTyMeH jkaOJbIKTay K3l >KOOACHIHBIH 93IpJEHTEH 3KOJIOTHSIIBIK
HeTI37IeMeCciH KOpray HoTWXkeJepl OoifblHINA kypriziieni. baranay HbIcaHbl — YCBIHBUIFAH KSCIOPBIH
HeMece IeX INbIFapraH KaNABIKTap MEH KalTanmaMa eHIMIepre >KYpri3iireH ayauT HOTIKeIepiH
KOTIIUTIK aJIblHIa KOpFay.

Lenv Oucyunaunel — pasgumue HABLIKOE OYEHKU IKOLOSUHECKUX DPUCKO8 U YNPAGLEHUS OMXo0amu
NPOMBIUACHHBIX npeonpusmull. Jucyuniuna uzyyaem cucmemvl YNpasieHus pecypcam npeonpusmus
(enterprise resource planning, ERP). Cmyoenmul 0c80osim 0cobeHHOCMU NPOBeOeHUsl IKOIOSUYECKO20
ayouma (8 coomeemcmeue ¢ MeHCOVHAPOOHBIMU CIMAHOAPMAMU) 8 4acmu 00paujeHuss ¢ 0Omxo0damu
npouseoocmeda, ucnonv3ya npunyunst Unoycmpuu 4.0 u ESG. Ha npaxmuueckux 3aHAMusx, 8 mom
yucie ¢ ywacmuem CHEYuamucmos U HA Meppumopuy npeonpusmuil napmuepos, CMo2ym
paspabamuvieams NpoeKmvl HOPMAMUEOE 00pA308AHUA U PACCHUMBIBAMb JUMUMbL  PA3MeUjeHUs]
0mMX0008, 3aNOHAMb NACNOPMA OMX0008, cOOMOOAMb Mpebosanus K 00yUeHUI0 NepCoOHANa, U3V4am
60NPOCHl MPAHCNOPMUPOBKY, XPAHEHUS U YYema OmX0006, ACNeKmyl GblNONHEHUs NPeOnUCAHUL U
C80eBPEMEHH020 UHPOPMUPOBAHUA 20CY0apCmeeHHbIX opeanos. Cmyoenm 6vipabamuvliéaem HAGLIKU
NPUMEHEHUs 9KOJI02UYECKO20 3aKOHOOAMenbCcmea npu pacuemax Niamsl 3d pasMmeujeHue Omxo008
npou3600Cmea, Ce:A3uU MedHCOy HEKOPPEKMHbIM 00palyenuem ¢ Omxo0amu npou3eo0Ccmsea U HAKONIEHHbIM
9KOIO2UYECKUM YWepOOM, NPOBOOUN IKOHOMUYECKVIO OYEHKY GMOPUYHBIX PEcypCo8, IKOI0SUYECKUX
yiyepbo8, uz0epoicex 6 GoONpocax uHaHcuposanus u omuemuocmu npeonpuamus. Oyenusarnue
NPOBOOUNCA NO UMO2AM 3AWUMblL PA3PADOMAHHOZ0 IKONO2ULECKO20 0DOCHOBAHUSL NPOEKMA UCMOYHUKA
mennochabcenuss. Popmoil oyenusanus AGIAMCs NYOIUUHAS 3aUUMa pe3yIbmamos ayouma omxo008
U BMOPULHBIX NPOOYKIMOE NPOU3B0OCHBA NPEONOINCCHHO20 NPEONPUAMUS ULU YeXd.

The purpose of the discipline is to develop skills in assessing environmental risks and managing waste
from industrial enterprises. The discipline studies enterprise resource planning (ERP) systems. Students
will master the features of conducting an environmental audit (in accordance with international
standards) regarding the management of production waste, using the principles of Industry 4.0 and ESG.
During practical classes, including with the participation of specialists and on the territory of partner
enterprises, they will be able to develop draft educational standards and calculate waste disposal limits,
fill out waste passports, comply with requirements for personnel training, study issues of transportation,
storage and accounting of waste, aspects of compliance with regulations and timely informing
government agencies. The student develops skills in applying environmental legislation when calculating
fees for the disposal of industrial waste, the connection between incorrect handling of industrial waste
and accumulated environmental damage, conducts an economic assessment of secondary resources,
environmental damage, costs in matters of financing and reporting of the enterprise. The assessment is
carried out based on the results of the defense of the developed environmental justification for the heat
supply source project. The form of assessment is the public defense of the results of an audit of waste
and secondary products produced by the proposed enterprise or workshop.




45.7

JKahanasix
DHEPTETUKAIAFBI
KUBIHIBIKTAP MEH
TeHAeHIwsIIap /
BBI30BBI U TpEH B
MHPOBOW YHEPTETHKH /
Challenges and trends in
global energy

KypcTblH MakcaThl — Ka3ipri OKWFaJapIblH CasCH OCEepiH AYPHIC TYCIHIIpYre MYMKIHIIK OepeTiH
SHEPreTHKAIBIK PECYPCTap, TEXHOJIOTHSIIBIK KOHE SKOHOMHKAIBIK MIBIHIBIKTAP TYPAJbl TEOPHUsIIAPIbI
3eprrey. Kypcra oSHeprusHbl TYTBIHYy MEH OHIIpYIiH skahaHABIK TEHACHLMSIIAPBL, aJaFbl
OHXXBUIIBIKTApAAFEl OKUFAJapblH BIKTUMAJ JaMYybIHBIH OpPTYPJIi CLEHapHiliepi TaJKpUIaHAIbl; MyHail
KOpPJIApBIHBIH OOJNYBI JKOHE MYHAl ©HEpKOCiOIHIH JBONIONMACH, TaOWFHW Tra3 XKoHE MyHaldl MeEH ra3
apachlHIaFbl  afBIPMaIIBUIBIKTAP; JKAHAPTBUIATBIH DJHEPrUSA Ke3Jepi, aTOM JHEPrUACHl  JKOHE
XaJIbIKapaJIbIK dHEPreTUKaNbIK casicaT. [IpakTukanblk cabakTapia CTyJEHTTEp nayiap OapbIChIHIA
KeJecl TakpIpbInTap OOMBIHINIA MiKip aliTabl: SHEPreTHKA XKOHE KOPIIaFraH OpTa; ayaJaH KOMIPTEKTI aiy;
JKaHAPTHUIATBIH SHEPTHSHBI QNEMJIK TYThIHY; MYHall OHJIIpYAEri SKOJOTHSIIBIK MEHEDKMEHT; Ta3JIbl
naiianany >KOHE ra3 JKeJiJiepi; aToM SHEpPreTHKAChl YKOHOMHKACHI, SHCPTeTUKAIBIK KayINCI3iK YIIiH
HapBIKTHIK LICUIIMEp; DHEprHs pecypcrapbiHa 0ail ennepai nameity. [lonHiH masmyHbiHa Coursera
mraTopmaceiHIa opHangackaH [lapmxneri cascu 3eprreynep HHCTHTYTHIHBIH «Politics and Economics
of International Energy» xypch Oipikripineni. baramay 3eprrey sccenepi MEH TECT TalChHIpMalapbiH
KOpFay TYpiHZAE eTefi.

Lenvio Kypca sensiemcs uszyyenue meoputi 00 IHEPLEMUUECKUX PeCypcax, MeXHON02UHEeCKUX U
IKOHOMUHECKUX Peanusx, Komopbvie HNO3GONAM UM HNPAGUTLHO UHMEPNPEMUpo8ams NOIUMUYECKOe
6nUAHUE meKywux cobvimutli. B Kkypce obOcyocoaromes enobanbHvle meHOeHyuu 6 nompeOieHuu u
npou3600Cmee  dHepeUU, pAazIudHble UMEIOWUECs, CYEHApUU BO3MOICHO20 pA3GUmMuUs CcoObImull 6
Onudicatiuiue Odecamunemus,; HAIUYUe 3aNAco8 Hemu U I80I0YUS HePMAHOU NPOMBIUTEHHOCTU,
NPUPOOHBIIL 2a3 U PASTUYUAL MENCOY HeMbIO U 2a30M; 80300HO6AEMbIe UCTHOUHUKY IHEP2UU, A0epHas]
SHepaus U MencOYHapoOHas dHepeemuyeckas noaumuka. Ha npaxmuveckux sauamusx cmyoenmol 6
X00e Oucnymoe ap2yMeHmupo6aHo 6biCKAJICYM MHEHUe Nno CAeoylouumM memam: IHep2emuKa u
OKpYOHCcaoOwas cpeoa; YIasiusanue yenepood U3 8030yxa; Muposoe nompedienue 60300HOBNAEMOT
OHepeuU; IKOJOSUHECKUU MeHeONCMenm npu 0odbvlye Heghmu, UCNOIb308aAHUE 2aA3d U 2A308ble Cemi,;
9IKOHOMUKA AMOMHOU IHEP2EMUKU,; PbIHOYHbIE peuleHUs OJid IHePeMU4ecKol 6e30NaCHOCMU,; pa3gumue
boeamulx sHepeopecypcamu cmpan. B codepowcanue oucyunauner 6yoem unmezpuposan kypce «Politics
and Economics of International Energy» uncmumyma noaumuyeckux ucciedoganuti 6 Ilapuoice,
pacnonodcennvlti  Ha  naamgopme Coursera.  Oyenusanue npouidem 6 ¢opme  3auumol
uUccned08amenbeko20 cce U mecmogulx 3a0aHU.

The aim of the course is to explore theories about energy resources, technological and economic realities
that will enable them to correctly interpret the political impact of current events. The course discusses
global trends in energy consumption and production, the various scenarios available for possible
developments in the coming decades; the availability of oil reserves and the evolution of the oil industry,
natural gas and the differences between oil and gas; renewable energy, nuclear energy and international
energy policy. In the practicum, students will argue in debates on the following topics: energy and the
environment; carbon sequestration from the air; global consumption of renewable energy; environmental
management of oil production; gas use and gas networks; the economics of nuclear energy; market
solutions for energy security; development of energy-rich countries. The Politics and Economics of
International Energy course from the Paris Institute of Political Science, located on the Coursera
platform, will be integrated into the content of the discipline. Assessment will take the form of a research
essay and test assignments.

OH/PO/LO 4

45.8

JKaHapThIIaThIH
SHEPTUSHBIH OoJaIiarsI /
Bynymee
B0O300HOBIISIEMOH
suepreTuky / The future

[ToHHIH MaKcaThl KaHAPTHUIATHIH YHEPTEeTUKAHBIH aFbIMJIAFbI )Kal-KYHiH JKOHE KAHAPTHUIATHIH YHEPTUS
Ke37lepiHe MepCIeKTUBANIBI JKaHa TEXHOJIOTHSIIap MEH Tocuiaepai 3epaeney Oomisin Tabwsiiansl. Kypera
XKenl TypOuWHalapblHa  apHajJFaH KaJKeIMambl IulaTdopmanap, FUMaparTapra  OipikTipiiareH
(HOTORIEKTPIIK KOHABIPFBIIAP, AJIEKTP SHEPTUSACHIH CaKTay, dJIEKTPOMOOWIBIEP MEH CYTETi, OJIapIbIH
HETi3ri MYMKIHIIKTepi MEH MIeKTeyJiepi CHAKTBl TaKBIPBINTAP KapacThIPhUIaAbl. [IpakTHKAIBIK
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of renewable energy

cabakTapJa CTYyACHTTEp KeJeci TaKbIphInTap OOHBIHINA (GopcalT-3epTTey KYprizelli: dHEPreTHKAIBIK
TpaHcopMalys JKOHE JaMmy CLEHapHilliepi; >KaHAPTBUIATBIH DHEPreTHKa TEXHOJIOTMSIIAPBIHBIH
Oonanrarel; KaHAPTBUIATBIH YHEPTUs KO3JepiHe apHAJFaH TEXHOJOTUSUIAPABl JaMBITY; JKaHAPTHIIATHIH
9HEPIHs CcaJlaChIHAAFbl JKaHA Moceneliep MeH TykbIpeiMaamanap. [lonHiH MasmyseiHa Coursera
miaTdopmaceiHIa opHaitackan boynnepneri Komopano yausepcutertiniH «Renewable Energy Futures»
KypcHI OipikTipinieni. baramay 3epTTey 3ccenepi MEH TeCT TalChlpMalIlapblH KOpFay TYPiHIE oTeIi.

Lenvlo Oucyunnumvl A6naemcs usyueHue MeKyueco COCMOAHUA B0300HOGNIAEMOU IHEPeeMmuKy U
NepCneKmugHbIX HOBbIX MEXHOIO2UT U NOOX0008 K 60300HO8IAeMbIM ucmounukam suepeuu. Ha xypce
Oyoym paccmompenvl maxkue memvl, Kax niagyyue NAAmM@popmvl ONA  6EMPAHLIX  MYPOUH,
UHmMespuposannvlie 6 30aHus  pomodneKkmpuiecKue YCMAaHo8Ku, Xpanemue — dNeKMpoIHep2ul,
INEKMPOMOOUNU U B0OOPOO, UX OCHOBHBIE BO3MONCHOCTNU U o2panudenus. Ha npaxmuueckux 3anamusax
cmyoenmul npogedym  popcaum-uccie0o8anue No MeMam: IdHepeemuuecKkds mpancopmayus u
cyeHapuu pazsumust;, 6yoyujee mexHor0eUll 60300HOGIAEMOU IHEPLeMUKU, PA3GUSAIOWUe THEXHOIOSUU
07151 B0300HOGIACMBIX UCHIOYHUKOB IHEPSUL, HOBbLe BONPOCHL U KOHYEeNYuU 6 001acmu 80300HOGIAEMbIX
ucmoyHuko8 snepeuu. B coodepoicanue oucyunaumvl 6yoem unmezpuposan Kypc «Renewable Energy
Futuresy Konopaockoeo ynusepcumema 6 Boyidepe, pacnonoswcennviti Ha niamgopme Coursera.
Oyenusanue npotidem 8 popme 3auumul UCCAEI0BAMENLCKO20 ICCE U MECMOBbIX 3A0aHUL.

The aim of the discipline is to study the current state of renewable energy and promising new
technologies and approaches to renewable energy sources. The course will cover such topics as floating
platforms for wind turbines, photovoltaic installations integrated into buildings, electricity storage,
electric cars and hydrogen, their main possibilities and limitations. In practical classes students will
conduct foresight research on the topics: energy transformation and development scenarios; the future of
renewable energy technologies; developing technologies for renewable energy sources; new issues and
concepts in the field of renewable energy sources. The course content will integrate the University of
Colorado Boulder's Renewable Energy Futures course on the Coursera platform. Assessment will take
the form of a research essay and test assignments.

45.9

YKahangpik sHEpreTHKa
JKOHE KIIMMATTBIK cascaT /
I'moGanpHas SHEpreTHKa
U KlIMMaTHU4YeCKas
MOJIUTHKA /

Global Energy and
Climate Policy

[loHHIH MakcaThl MEMJIEKETTIK, XXEKe HeMece KOMMEpLIUIBIK €MeC CEKTOpJIapAarbl, COHAal-aK
»kahaHIBIK ayKbIMAAFbl 3HEPTeTHKAJBIK XXOHE KIMMATTHIK CascaTThl Tajljay >KOHE TaJIKplIay YIIiH
K)KETTI NpaKTHKAJbIK Jaraputapabl amy. Kypc sHepreTuka »oHE KIMMATTBIH ©3repyi CasCaThbIHBIH
KaJail jKacalaThIHBI, KAaJBINTACATHIHBI JKOHE JKY3€re achIpbUIATHIHBI Typallbl TEOPMSUIBIK KOHE
TOXKIpUOETIK TYCiHIKKE Kipicrie YchiHanpl. TokipuOenik cabakTapia CTyISHTTEp OpPTYPIL elnmepiH
KJIMMATTBIK cascaThlHa CaJbICTHIPMAalbl Talllay JKacaiJpl; KeMipTeri HIbIFapbIHABUIAPBIH INEKTEHTIH
onemzieri Ka30a OTHIHIAPBIHBIH OOJalIaFblH OOJDKAMIbI, JHEPreTHKA >KOHE KIMMATThI Oackapy
MaceJeNepiH 3epTTeili; KIIMMATThIH 03repyi )KoHe YHEPreTUKAIBIK KayiICi3IiK; )KaHAPThIJIAThIH HEPTUS
KO3/IepiH KeHEUTY; aTOM 3JIEKTP CTaHIMSJIAPbIH SHEPreTHKAJIBIK )KOHE KIIMMATTHIK MACEJICHIH MICHIiMi
peringe Kapacteipaapl. [lomHiH Ma3smysrbiHa Coursera mmiatdopMaceiHia opHajackad JIoHmOH
YuusepcurertiHig «Global Energy and Climate Policy» xypcsl GipikTipinezni. baranay 3epTrey sccemnepi
MEH TECT TalcChlpMalapblH KOpPFay TYpiHJIE OTei.

Lenvio Oucyuniunvl sa618emMca NOAYYEHUE NPAKMUYECKUX HABBIKOS, HEOOXOOUMbIX Oisl AHAAU3A U
00CYIACOCHUSI IHEP2EMUUECKOU U KIUMAMUYECKOU NOAUMUKU 8 PAMKAX 20CYOAPCMBEHHO20, YACMHO20
UNU HEKOMMEPUECKO20 CeKmopos, a makdice 8 2100anvHom macumade. Kypc npednazaem egedeHue 6
meopemuueckoe U NpaAKMuueckoe NOHUMAHUe Mo20, KAK paspabamviéaemcs, @Gopmupyemcs u
peanuzyemcs NOIUMuKa 8 001acmu dHep2emuKy U usmenenus kaumama. Ha npaxmuyeckux 3auamusix
cmyoenmol  NPOGEOYM — CPAGHUMENbHBIN — AHANU3 — KIUMAMUYECKOU NOIUMUKYU — PA3HBIX — CMPAH;
ChpozHo3upyiom 6yoywee UCKONAemMo20 MONAUBA 6 Mupe ¢ O0zpaHudeHuem 6vlOpocos yanepood,
uccnedyiom 60npoCchbl YNPAGICHUS IHEPSEIMUKOU U KIUMAMOM, USMEHEHUs. KIUMAma U dHep2emuieckou
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Oe3onacHocmu; pacwuperus mMacuimados UCHONb308AHUA B0300HOGIAEMBIX UCTMOUYHUKOS IHep2ull;
DpacCMOmpAm amomuuvle dNeKMPOCMAHYUYU KAK 8APUAHIN PeUleHUs IHePeeMmUYecKol U KIuMamuiecKkol
npobaemvl. B codepoicanue oucyuniunsl 0yoem unmezpuposan kypc «Global Energy and Climate
Policy» JlonOonckozo yHueepcumema, pacnonoxcenuviti Ha niamgopme Coursera. Oyenusanue
npoiidem 6 hopme 3auumol UCCIEO08AMETLCKO20 ICCE U MeCHO8bIX 3A0aHUll.

The aim of the discipline is to acquire the practical skills needed to analyze and discuss energy and
climate policy within the public, private or non-profit sectors, and globally. The course offers an
introduction to the theoretical and practical understanding of how energy and climate change policies are
designed, shaped, and implemented. In practical exercises, students will conduct a comparative analysis
of the climate policies of different countries; predict the future of fossil fuels in a carbon-constrained
world; explore energy and climate management; climate change and energy security; renewable energy
expansion; and consider nuclear power plants as a solution to the energy and climate problem. The
course content will integrate the University of London's Global Energy and Climate Policy course on the
Coursera platform. Assessment will take the form of a research essay and test assignments.

45.10

JKanapThaaThiH
9HEPreTHKA JKIHE JKACHLIT
KYPBUIBIC CalaChIHIAAFbI
KOCITTKepITiK /
BozoOHOBNISIEMas
JHEPreTUKa U
mpeaANpUHUMATCILCTBO B
o0acTu 3eIeHoro
CTPOUTENBCTBA /
Renewable Energy and
Green Building
Entrepreneurship

[loHHIH MaxcaTbl JHepreTuka, jxodaiay, WHXUHHPUHT JKOHE HSKOJOTHS CAJlaChIHAA KOCIIKEPIIKTiH
NPAKTUKAJIBIK JAFIbUIAPBIH HTepy, KOpIIaFaH OpTaFra XKoHE aJaMAapiAblH NCHCAyJbIFbIHA OH acep eTy
Oonbim  TaObutangbl. [[oHHIH Ma3MyHBI Keleci TakbIPBIITAPIbl KAMTHABL HKACBUT KYPBUIBICTEI
xobanaynarbl MYMKIHAIKTEp; JKachlUl KYPBUIBICTBIH QJEMIIK TEHACHLMSIAPHL, JKaHAPTHUIATHIH
9HEPreTHKAAFbl KAp KBUIBIK MYMKIHIIKTEp; CTapTan YLIiH uaesapisl Kauslmractelpy. ToxkipuOernik
cabaKTapja CTYACHTTEp >KaHAPTHUIATBIH JHEPIeTHKA JKOHE KAChUI KYPBUIBIC CajachlHAAFbl OM3HECTIH
HETI3ri MYMKIHAIKTEpiH, MOCeleNepiH JKoHE oJeyeTTi WIemMIepiH aHBIKTalbl; JKaHAPTHUIATHIH
JHEpreTUKa HEMEeCE JKachll KYpPbUIBIC CAJIACHIHJAFbl TaOBICTBI OM3HECTIH MBICAAAPBIH TaaiIbl;
MHBECTOPJIAPMEH ©3apa iC-KMMBUI JKOCHapbIH Kacaipl. [IoH CTYIEHTTEp >KaHApTHLIATHIH YHEPreTHKa
HEMeCe JKachlll KYPBUIBIC CallaChIHAAFbl OHIMIEpP HEMece KbI3METTep apKbLIbl Inemyre OojareiH 2-3
MOceJIeH] aHBIKTaWTBIH JK00aHbl JKy3ere acelpyabl Kamtuabel. [lonHiH MasmyHbiHa Coursera
iatpopMackiHIa opHanackaH [Ipfok yHuBepcuteTiHiH «Renewable Energy and Green Building
Entrepreneurship» kypcsr Oipikripineni. [1on xo00ana d3ipieHreH MaTepHalgap MEH HASsUIapabl Kapus
KOpFayMeH asiKTasiapl.

Lenvio ducyuniunvl s16815emMcsi NPUOOPemenUe NPAKMUYECKUX HABbIKO8 NPEeONPUHUMAMENIbCMEA 8 chepe
SHep2emuKU, NPOSKMUPOSAHUsL, UHICUHUPUHSA U IKOJO2UU, COZ0AHUS NOLONCUMENBHO20 6030eUCmEUs.
Ha oKpyoJcarwyro cpedy u 300posve aroei. Codepicanue OUCYUNTUHBL BKTIOYAEN CAeOVIowUe membl.
BO3MOJICHOCIU 6 3€IeHOM  CIMPOUMENbHOM NPOEKMUPOBAHUY, MUPOBble MEHOEHYUU  3€]1eHO20
CMpoOUmMenbCmed; (UHAHCOBbIE B03MONCHOCMU 8 60300HOGISAEMOU dHepeemuKe, 2eHepayus uoel Oas
cmapmana. Ha npakmuueckux 3aHAmusx cmyoenmyl Onpeoeisin 0CHOBHbLE 603MONCHOCHU, NPOOIEMbL U
nomeHyuanbHble peuteHus O OusHeca 6 cghepe B0300HOBIACMOU DHEPLeMUKU U  3e]eH020
CMPpOUmMensCmed;  NPOAHANUUPYIOM  NpUMepbl  YCHeuwlHo2o OusHeca 6 cepe 60300HOGISLEMOTU
OHep2emuKy UIU 3eIeH020 CMPOUMENbCMEd;, COCMABM WIAH G3aUMOOCUCEUs ¢ UHBECHOPAMU.
Jucyunnuna npeononazaem GvlNOIHEHUE NPOCKMA, 8 PAMKAX KOMOpPo2o cmydenmol onpedensm 2-3
npobeMbl, KOMOPble MONCHO Peuttimns ¢ NOMOUWbI0 NPOOYKIMOE WL YCaye 8 0OAACmU 80300HOGISLEMOT
OHep2emuKy UL 3e1eH020 cmpoumeibcmed. B codepocanue oucyuniunvl 6ydem uHmMespuposan Kypc
«Renewable Energy and Green Building Entrepreneurshipy» ynusepcumema J[bloka, pacnonodjiceHublil Ha
nramgopme Coursera. [ucyuniuna 3asepuiumcs nyOIuyHOU 3aujumot paspaboOmanHwix 6 npoekme
mMamepuanog u uoet.
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The purpose of the discipline is to acquire practical skills of entrepreneurship in the field of energy,
design, engineering and ecology, creating a positive impact on the environment and human health. The
content of the discipline includes the following topics: opportunities in green building design; global
trends in green building; financial opportunities in renewable energy; generation of ideas for startups. In
the practical sessions students will identify the main opportunities, problems and potential solutions for
renewable energy and green building business; analyze examples of successful renewable energy or
green building business; make a plan of interaction with investors. The discipline will involve a project
in which students will identify 2-3 problems that can be solved with renewable energy or green building
products or services. The course content will integrate Duke University's Renewable Energy and Green
Building Entrepreneurship course on the Coursera platform. The discipline will conclude with a public
defense of the materials and ideas developed in the project.

45.11

Kbty  3HepreTHKabIK
oObekTinepaeri
MApHUKTIK rasjiap
IIBIFapBIHBIIAPBIH
6ackapy/

VYmpasnenue BsIOpocamu
MIApHUKOBBIX Ta30B Ha
00BEeKTaX
TEII0OdHepreTHKH/
Managing greenhouse gas
emissions at  thermal
power facilities

I[ToH CTyAEHTTEPAIH KbUTyIHEPreTnka 00beKTiIepi KbI3METIHIH aKpIpaMac CaJlaChlH — MapHUKTIK ra3nap
HIBIFApBIHABIIAPEIH Oackapyabl MeHrepyre Oarbittanrad. Crynenrrep Kasakcran PecnyOnukachiHbIH
MAapHUKTIK Ta3lapAblH IbIFApbIHABLIAPEI MEH CIHIpUTyl OOMBIHINA CAHIBIK MeJIepieMe, MOHUTOPUHT
JKOHE €CENTUIIK KYKAaTTaMachlH AaiblHIay OOWBIHINA 3aHHAMAIIBIK JKOHE OMICTEMEINIK CTaHIapTTapbIH
3epleneiii; KeMIpTeKTI peTTey *oHe KOMIPTEKTI TYTeHIEy CallaChIHIAaFbl XaJbIKapalblK IeHrenne
TaHBUIFAH oJicTeMeNep, CTaHAapTTap MeEH Kypaljgap, MNapHUKTIK Tra3jap IIbFapbIHIBUIAPHIH
BaHJAIMSIIAY KOHE TeKcepy anmroputmuaepi. Toxipuberik cabakrap Kes3iHIme CTyAeHTTep Oapibk 1, 2
JKOHE 3 ayKpIM YIIIH MapHUKTIK Ta3[ap MIBIFapbIHABUIAPBIH €CeNTEeH i, COHBIH INIiHAE. >KaHFBIII
ra3fapabl  OKary Ke3iHIe; OKbULy OJIEKTp CTaHOWsIapbiHbH, KOO KoHE Ka3aHABIKTapIbIH
Ka3aHJBIKTApbIHAH KEHIHHEH ecem Oepe OTHIPBIN, JKbULy AHEPreTUKAchl YIIIH MapHUKTIK Taszjgap
HIBIFAPBIHBIIAPBIHBIH  OapibIK caHaTTapbl OOMBIHIIA KOMIPTEKTI TYreHJey XKYprizy JIarabliapblH
KaJIBINTACTHIPY KE3iHIE; KIMMATTBIK CTparerusuiap MEH JKOJ KapTajlapblH KYpy, KIMMaTTBIK
MakcaTTappl Oenriiey JarabUlapblH JaMbITaabl. [IoH eHIMAEpAiH KeMipTeri i3iH ecenTelTiH
JKaFaiap/pl Koca allFaH/ia, apajiac eMTHXaHMEH asKTalla/lbl.

Hucyunnuna nayenena Ha o0ceoeHue CMYOEHMAMU HEOMBEMAEMO20 HANPABIEHUA OesmenlbHOCHU
00BEKMO8 MenI0dHEP2eMUKY - YAPAGIeHUs 8blOpocami NApHUKogulx 2a308. CmyOeHmvl uzyyam
3aKoHoO0amenvHvle U Memoouyeckue Hopmwvl PK no xonuuecmeenHnoMmy onpedeneHuo, MOHUMOPUH2Y U
COCMAsNeHuIo OMYEMHOL OOKYMEHMAYUU 0 8blOPOCAX U NOCTOWCHUSX NAPHUKOBLIX 243068, NPUSHAHHbIE
Ha MeNCOYHAPOOHOM YPOBHE MemoOOa02UU, CIMAHOAPMbL U UHCMPYMEeHmbl 8 001acmu YerepoOH020
PecyIuposanus u yeiepooHoll UHEEHMAPU3AYUY, AT2OPUMMbl NPOBEOEHUs 6ANUOAYUU U BePUPUKAYUL
8b10pOCO8 napHukosvix 2az08. CmyoeHmvl HA NPAKMUYECKUX 3AHAMUAX NPOGEOYM PACUEémbl 8b10POCO
napHukogvix 2azos no ecem Oxeamam (Scope 1, 2 u 3), 6 m.u. npu coicueanuu 20pO4Ux 2a308; om
KOMNI08 MENN08bIX INeKMPOCAHYULL, MeNI0INEeKMPOYEHMpaneli U KOmeabHbIX, pa3eusas npu mom
VMeHUs N0 NpoeedeHUlo YenepoOHOU UHEEHMAPU3AYUU NO 6CeM KAMEe2OPUAM 8blOPOCO8 NAPHUKOBLIX
20308 011 OMPACIU MENTOIHEPLeMUKU € NOCAEOVIOUWUM QOPMUPOBAHUEM OMUEMHOCIU, 8bipabomaiom
HABBIKYU NOCMPOEHUSA KIUMAMUYECKUX CMpamezuti U OOPONXCHBIX KApm, NOCMAHOSKU KIUMAMUYECKUX
yeneil. Jucyuniuna 3a6epuumcs KOMOUHUPOBAHHBIM IK3AMEHOM, GKIIOYAOWUM Kelicbl ¢ pacuémom
Y2nepooH02o ciedd nPOOYKYUlL.

The discipline is aimed at students mastering an integral area of activity of thermal power engineering
facilities - managing greenhouse gas emissions. Students will study the legislative and methodological
standards of the Republic of Kazakhstan on the quantification, monitoring and preparation of reporting
documentation on emissions and absorption of greenhouse gases; internationally recognized
methodologies, standards and tools in the field of carbon regulation and carbon inventory, algorithms for

OH/PO/LO 14




validating and verifying greenhouse gas emissions. During practical classes, students will make
calculations of greenhouse gas emissions for all Scope 1, 2 and 3, incl. when burning flammable gases;
from boilers of thermal power plants, combined heat and power plants and boiler houses, while
developing skills in conducting carbon inventory for all categories of greenhouse gas emissions for the
thermal power industry with subsequent reporting; will develop skills in constructing climate strategies
and road maps, and setting climate goals. The discipline will end with a combined exam, including cases
calculating the carbon footprint of products.
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Jurmom anger Toxipuoe /
IIpenaunnomuas
NpaKTHKa /
Undergraduate practice

JluriioM anasl ToXipruOSHIH MaKCcaThl — CTYACHTTEP/Il SHEPTeTUKAIBIK 00BEKTUICPIC KOHE OHEPKICINTIK
KOCIOpBIH/AApJa MHXKEHEP pEeTiHJEe NPaKTUKANBIK J>KYMBICKAa JalblHAAy, JUIUIOMJIBIK jX00a Hemece
JUIUTOM/IBIK JKYMBIC TaKbIPHIObI OOWBIHINA KOKETTI MaTepHaiap MEH KyKaTTamManap/sl TaHaay. OTKizy
OpBIHJIAPBI: JHEPIeTHKA JKOHE JKbUIY JHEPreTHKAChl KOCINOPBIHAAPHI, JKbUIY O3JIEKTP CTaHIMUSUIAPHI,
I'POC, »xpury oKemijepi, FBUIBIMH-3€pTTCY YHBIMIApHL, >k00aimay WHCTUTYTTaphl, ©HEPKOCINTIK
KOCIOPBIHAApD MEH JKOFaphl OKY OPBIHAAPHIHBIH 3epTXaHanapbsl. ToxipnOe HOTIKENepiH WH)KEHEepIiK-
TEXHUKAJIBIK KbI3METKepJIep Oaranaiabl. cepikTec KOCimopbIHAAPIbIH.

Lenv npedouniomHoll pakmuxu - NOO20MOBKA CMYOeHMOo8 K NpAKmu4eckou pabome 6 00IHNCHOCHU
UHOICeHepa HA 00beKmax 3HepeemuKku U NPOMBIUIEHHbIX NPeOnpUsmusix, noobop HeoOX0OUMbIX
Mamepuanos u OOKyMenmayuu no meme OUNIOMHO20 NPOeKma unu Ouniomuou pabomel. Mecma
npoeedenus NPAKMUKU. 3SHepeemuyeckue U menjodHepeemuveckue npeonpusmus, 121, I'POC,
menjiogble cemu, HAY4HO-UCCAe006amenbCKue Op2aHu3ayul, npoeKmHble UHCMUmymsl, 1aoopamopuu
nPOMbIWAEHHBIX npednpuamul u Buicuiux yueOuvix 3aeedenuil. Pe3ynomamol npoxoxcoenuss npakmuxky
0yOoym oyeHu8amvCs UHHCEHePHO-MEeXHULEeCKUMU pAOOMHUKAMU NPEOnpUAmMuUil NapmHepos.

The purpose of pre-diploma practice is to prepare students for practical work as an engineer at energy
facilities and industrial enterprises, to select the necessary materials and documentation on the topic of
the diploma project or thesis. Places of practice: energy and heat power enterprises, thermal power
plants, state district power plants, heating networks, research organizations, design institutes,
laboratories of industrial enterprises and higher educational institutions. Engineering and technical
workers of partner enterprises will assess the results of the internship.

OH/PO/LO 4,6,7,
8,9,10,11,13,14

OKBbITYIBIH KOCbIMIIA TYpJiepi/ JononuureabHblie BuabI 00yuyeHust/ Additional types of training
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OHuipicTik
TarblIbIMIaMa/
IMpousBoaCcTBEHHAS
CTaXUPOBKA /
Industrial internship

OHIPICTIK TaFbUIBIMJAMAHBIH MAaKCaThl — JHEPTeTHKAJBIK KOCIIOPBIHIA, OHEPKICINTIK KICIMOPHIHIA
HeMece FhUIBIMU YHbIMIA JKYMBIC 1CTEN TYpFaH KbI3METKEp Jiaya3bIMbIH/AA TOKIPUOETIK JaFabLiap/ibl
KaJIBIITAcThIpy. OHMIPICTIK TaFbUIBIMIAMagaH ©TYy OpBIHAApBl: DSHEPreTHKa IKOHE OHEPKAacil
KOCIMIOPBIHAAPHI, FBUIBIMU-3ePTTeY YHBIMIOAPBI, OHEPKACIITIK KACIIOPHIHAAPIBIH 3epTXaHalaphl JKOHE
JKOFaphl OKY OpBIHIApbl. OHIIPICTIK TaFBUTBIMIaMaaH 6Ty HOTIDKeNepi keminae 14 amra (40 caraTThIK
JKYMBIC aNTachlHIA) )KYMBIC Y3aKTHIFBIH €CKEPE OTBIPBII, KYMBIC OPHBIHAH PACTAHTBIH KYXKaTTapMEH
ecenTene/i.

Lenv npoussoOCMEEHHOU CMANCUPOBKU - PA36UMUE HABBIKO8 NPAKMUYECKOU OessmeibHOCmU 8
O0NIHCHOCIU ~ OeliCMBYIoWe20 PabOMHUKA HA  IHEPLEMUYECKOM NPeONpUsimul, NpOMbIULIEHHOM
npeonpusmuuy Ui HayyHou opeanuszayuu. Mecma npogedenusi npouzsoOCmMEEeHHOU CMANCUPOBKIU:
9HepeemuuecKue U NPOMbIUIEHHbIE NPEOnPUSMUs,  HAYYHO-UCCLE008AMENbCKUE — OP2AHUZAYUL,
1abopamopuu RPOMbLIULIEHHBIX NPeonpusmuil u 8y308. Pesyivmamul npoxosicoeHus npou3e00CmeeHHou
CMadicuposKu 6y0ym 3acuumvbléamsbcsi N0 NOOMeEPAHCOAIOUWUM OOKYMEHMAM C MeCma pabomwl ¢ y4emom
npoooadicumenvHocmu pabomol ne menee 14 nedenv (npu 40-uacosoii paboueil neoene).

The purpose of the industrial internship is to develop practical skills in the position of an existing
employee at an energy enterprise, industrial enterprise or scientific organization. Places for industrial
internship: energy and industrial enterprises, research organizations, laboratories of industrial
enterprises and universities. The results of completing an industrial internship will be counted against

18
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supporting documents from the place of work, taking into account the duration of work of at least 14
weeks (with a 40-hour work week).

KopsiThinabl atTecTatTay/ UToroBas arrecrauus/ Final attestation
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JWmimoMIpIK 5KYMBICTEI
(>x00aHBI) Ka3y KoHE
KOpFay HeMece KeIIeH I
E€MTHUXaH JailblHaay
JKOHE TarChIpy /
Hamnucanue u 3amura
JUTLIOMHOU paOoThI
(mpoekta) unu
MOJITOTOBKA U cJlaua
KOMIUIEKCHOTO
sk3amena/ Writing and
defending a thesis
(project) or preparing
and passing a
comprehensive exam

JurnoMapIK xKoOamayablH MaKCaThl — )KBUTY SHEPTeTHKACHl OOMBIHIIA TUTUTOMIIBIK KO0aHBI (3KYMBICTHI)
o3iprey JKoHE KOIMIUIIK algplHAa KOpFay apKbUIbl OKY IPOIECiHIE KOJ KETKI3UITeH 0Ky HOTHXKENIepiH
kepcery. JKoba MBIHAMapAbl KaMTUOBI: OlCOMETTEpAl MIONY XOHE OHTAMIIBI TEeXHUKAJBIK MICTTiMIi
HETi3[Iey; TeXHOJIOTHSUIBIK MPOIIECTIH IMapaMeTpiiepiH ecenTey; TeXHOJOTHSIIBIK KaOAbIKTHI Kobaay
XKOHE KaOmBIKTapApl >kobamay, Oarmapiamarnay >koHe T.0. JIMTUTOMIBIK >KOOAHBI YHUBEPCHUTET
OKBITYIIBIIAPEI MEH CEPIKTEC KCITOPBIHIAPIbIH HHKEHEPIIK-TEXHUKAJBIK KbI3METKEPJIePiHeH TYpaThIH
OipJiecKeH aTTeCcTalMsUIBIK KOMUCCHUS Oaraiai bl

Lenv OunoimMHo20 npPoeKMUpoOBanuss — OeMOHCMpayus OOCMUSYHMbIX pPe3yIbmamos 0OyYeHUs 6
npoyecce o00yueHusi nymem paspabomku u nyOIUNHOU 3auumsl OUNIOMHO20 npoekma (pabomot) no
mennosnepeemure. I[Ipoexm exnouaem 6 cebs: numepamypHwii 0630p U 060CHOBAHUE ONMUMALLHO20
MEXHUYECK020 PEeuleHUsl;, PACYém napamempos MexXHOIOSUYeCK020 Npoyeccd;, NpPOeKmupo8anue
MEXHON02UHECKOU OCHACMKU U KOHCIMPYKYUU 060py008aHUs, NPOSPAMMUPOSaHUe U m.n. JJuniomublil
npoekm 6yoem OYeHUSaAmvbCsi COBMECMHOU AMMEeCMAyUOHHOU KOMUCCUCH U3 HUCIa Npogheccopos
VHUBEDCUMEMA U UHICCHEPHO-MEXHUHECKUX PADOMHUKO8 NPEONDUSIMULL NAPMHEPOS.

The purpose of diploma design is to demonstrate the achieved learning results in the learning process
through the development and public defense of a diploma project (work) in thermal power engineering.
The project includes: literature review and justification of the optimal technical solution; calculation of
technological process parameters; design of technological equipment and equipment design;
programming, etc. A joint certification commission consisting of university professors and engineering
and technical workers from partner en terprises will assess the diploma project.

OH/PO/LO 1,4,6,7,
8,13,14




«TopaiireipoB yauBepcuteT» KeAK MukpoxBaiudpukanus 6araapaamManapsl
Iporpammel mukpoxBanudukaumii HAO «TopaiirblpoB yHUBepCUTET»
Microqualification programs of NAO ""Toraighyrov University"'

Koanany / llpuioxenue / Application
BexiTtemin/YTBep:xaaro/Affirm
YausepcuterTiH OOK Teparacs / [Ipeacenaress YMC
yauBepcuteta / Chairman of the University EMC

I1. beikos / P. Bykov

(Koubl/TIOAAITHCR/Signature)

Xarrama/IIporokoi/Protocol Ne
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Binim Gepy OarmapiaMachIHbIH KOJIbI )KOHE aTaybi/
Ko u HaumeHoBaHuEe 00pa30BaTEILHOM TPOrPaMMBbl/
Code and name of the educational program

6B07132 Xeuty sHEpreTrKa xoHe TYPAKTHI aMy
6B07132 TennosHepreTrKa U yCTOMUYNBOE pa3BUTHE
6B07132 Thermal power engineering and sustainable developmentnt

Binim 6epy 6armapiaamacbIHbIH Ma3MyHbl / Conepaxanne o6pa3oBaTebHoil mporpammsl / Content of the educational program

Ne Mopayasb aTaybl/ on koxbl/ Ik xoHe Bbakbliay OKy HOTH:KECH/
Ha3zBanue moayas/ KZ/ Cemectp/ Ko IMouuin aTaybl/ KOMIIOHEHT/ HBICAHBI/ Pesyabrar
Modulename ECTS Cemectp/ T — Ha3panue au_cu_pm_.lmm)l/ Huxa u koMnoHeHT/ | PopmMa KOHTPOJIs/ 06_yqe1mn/
Semester Disciplinecode Nameofdiscipline Cycleand Formofcontrol Educationaloutcome
Component
«MukpoxBamnpukanus — KazaHabik :Ka0AbIKTAPLIHLIH onepaTopbny Ne9 moxyJi
Moayab Ne9 «MuxkpoxBamupukanus - MalIMHACT KOTEJIBLHOT0 000py10BaHU
Module N29 «Microqualification - Boiler equipment operator»
32 | «MukpokBampuKay KeuTyTeXHUKANBIK ~ oJmey  JKoHE
ns — Kazanapik ZhOB/ OaxpLIay/ BII/TK
YKaOILIKTaPBIHBIH 4 3 TIK/ TermnoTexHU4ecKue  U3MEpPEHUus u BJI/KB Earr/Sx3/Exam OH/PO/LO 12
orepatopb» Ne9 TEMC 2201 KOHTPOJIb/ _ _ BD/EC
Moyt /Momyns Ne9 Thermal engineering measurements

«MuxkpokBanupukai

and control




33.1 us - MalmmHuCT KazanapIk a0 apIKTapabIH KYMBIC
KOTEJIBHOTO KZhZhRTB/ PEKUMICPIH PETTEY KoHE OaKplIay / ggﬁg
06(;%/3[8'3;;%1» / NKRRKO/ Hanagka u KOHTpOJb pEKUMOB BD/EC Emt/Sx3/Exam | OH/PO/LO 9,10,11
_ Ne9 ACOMBE 2202 paQOTLI KOTEJILHOTO 060pyAOBaHgﬂ/
«Microqualification Adjustment and control of operating
- Boiler equipment modes of boiler equipment
34.1 operator» Ka3auabIK ka0IbIKTapIbl KOHIEY
KZhZhTKK/ KOHE TEXHHUKAJIBIK KbI3MET KepceTy / g gﬁgﬁ
ROKO/ PemonT 1 06CJ‘Iy)I(I/IBaHI/Ie KOTEJIIBHOI'O BD/EC Emr/Sx3/Exam OH/PO/LO 10,11
RMBE 2203 obopynosa / .
Repair and maintenance of boiler
equipment
35.1 KaszaHbIK 7ka0/IbIFbIHBIH
JKYMBICBIHAAFbI aBaApHUAJIBIK KOHE BIT/TK
KZhZhAKTZh/ | xameinran Thic xargainap / BJI/KB
ANSRKO/ ABapuiiHble U HEIUTaTHBIC CUTYalUN BD/EC Emr/dk3/Exam | OH/PO/LO 910,11
EASBEO 2204 | paGoTbl KOTEIBHOTO 00OPYI0BaHHS /
Emergency and abnormal situations of
boiler equipment operation
«MuxkpoxkBamupuranus — TypouHaNBIK Ka0AbIKTHIH onepaTopb» NelOmomy.i
Moayab NelO0«MukpoxBanudpukanus - MaliMHACT TYPOMHHOTO 000pY10BaHHUS»
Module Nel0«Microqualification - Turbine equipment operator»
32 | «MukpokBaIrQuKaIy KeuTyTeXHUKANBIK ~ ©JIIey  KOHE
nst — TypOUHAIBIK ZhOB/ OaxpIay/ BII/'TK
’Ka0IBIKTBIH TIK/ TermoTeXxHu4eckue  U3MEpPEHUs W BJI/KB Emt/Sx3/Exam OH/PO/LO 12
omneparops» NelO TEMC 2201 KOHTPOJIB/ BD/EC
Moyt /Moyis Thermal engineering measurements
Nel0«MukpokBanud and control
33.2 | ukauus - MamHucT KazaHapIK ska0abIKTap IbIH KYMBIC
TypOMHHOTO KZhZhRRB/ PEXUMIIEPiH PeTTey XKoHe OaKpuIay / gnﬁgg
OGOPK/?SJS;;HH» / NKRRTO/ Hanazaka v KOHTPOJb PEXKUMOB BJEI) IEC Emt/Sx3/Exam OH/PO/LO 9,10,11
: . ACOMBE 2202 paQOTLI TypOUHHOTO o6opy)103aqnﬂ /
NelO«Microqualifica Adjustment and control of operating
tion - Turbine modes of boiler equipment
34.2 | equipment operator KasaHbIK a0 IbIKTapabl )KOHICY
KZhZhTKK/ KOHE TEXHHUKAJIBIK KbI3MET KopceTy / Egﬁgg
ROTO/ PemoHT 1 00cny)uBaHne TypOUHHOTO BD/EC Emt/Sx3/Exam OH/PO/LO 10,11
RMBE 2203 06OpYHOBaHHH./ .
Repair and maintenance of boiler
equipment




35.2

KazaHIbIK 7ka0IbIFBIHBIH

JKYMBICBIHJIAFbI aBAPHSUTBIK KOHE BII/TK
KZhZhAKTZh/ | kanseinran ThIC *xaraaiiiap / BJI/KB
5 4 ANSRTO/ ABapuifHbIC M HEIITATHBIC CUTYAI[HH BD/EC Em1/OK3/Exam OH/PO/LO 9,10,11
EASBEO 2204 | pabotbl TypOMHHOTO 000pyI0BaHUS /
Emergency and abnormal situations of
boiler equipment operation
I[onaep Typanast MasiMerTep/CBeaenus o gucuuminnax/Disciplines Information
Kpeautrep
IMounin araybl/ . caHbl/ .
IIoHHiH KbICKaIIA cuIATTaMAaChl/ OxyHoaTH:Keci/
No HaHMeHOBaH?e . KpaTkoe onucanue TMCHUTLIHHBI/ Koauuecrso Pe3yabTar o0yuenus/
aucuumInHbl/Discip . N KpeauToB/ .
line name Short description of the discipline Number of Educationaloutcome
credits
«MuxkpoxkBamupurkanus — Kazanasik a0abIKTapPbIHBIH onepaTops» Ne9 moayi
Moayan Ne9 «Mukpokpajupukanus - MalImHUCT KOTeJILHOTO 000PY/10BAHNUS
Module N29 «Microqualification - Boiler equipment operator»
32 | XKeuryTexXHUKAIBIK [TonHiH MakcaTbl CTYACHTTEPIi JKBUIYNBIK *OHE Oacka IIamanapiAbl ejluey jkoHe OakbUlayMeH
eJIIIIey JKOHE OaliJlaHBICTBl ic-OpeKeTKe AaibiHAay. [IoHHIH Ma3MyHBI: ellley KypalAapblHBIH TypJiiepi MeH
Oakputay/TermoTexH | KJIacCU(HUKAIMACKH, ACMANTAPAbIH JKYMBIC iCTEY NPHUHIUITEP], SHEPreTHUKANBIK AyJAUT KE3iHJe
WYECKHE U3MEPCHHS | OJIIey djicTepl, KaTenepai Oaranay ojictepi. [ToHHIH Ma3MyHBI: JIley KypalJapbiHbIH TypIiepi
1 KoHTposis/ Thermal | MeH kimaccuUKaIMSIChI, aCanTapAbIH XYMBIC iCTey MPHUHIUIITEP], KaTemiKTep i Oaranay amicTepi.
engineering CTyneHTTep MBIHANAP/BI OKUJBL: OJIIeYy KATeNiKTepi, OoJapjAblH maiaa O6oixy cebentepi, einiey
measurements and o/licTepi MEH Kypanjapbl, TeMIepaTypaHbl OJIIey 9/iCTepi MEH aclanTaphl, KbICBIMIBI, KBICHIM
control alBIPMAIIIBUIBIFBIH JKOHE JICHI'CHIH OJIIIey 9JIICTEPl MEH acIanTaphl, CYHBIKTHIKTapbIH, T'a31apIblH
JoHe OyJbIH IIBIFBIHBIH eniey. [IpakTukanblKk cabakrapjaa CTYACHTTEp OJlley KaTemirin
TaNJAl/Bl JKOHE Oaranaijibl, TEXHUKAJIBIK MAHOMETPJIEP MEH TEPMODJICKTPIIK TePMOMETPIIEpIi
TEKCepe/ll, CAIKBIHAATKBIIITHIH IIBIFBIHBI MEH JKbUIIAMJIBIFBIH OJIIICY KE3IHJC KaTCHIH Tapaiy
3aHbIH AaHBIKTAHABI. 3epTXaHAIbIK cabakTapaa CTYACHTTep (HM3MKAIBIK IIaMajapjbl eJey 4 OH/PO/LO 12

oAicTepiH, KCIIEPUMEHT HOTHIKENIEPiH OHJEY oMiCTepiH, eNIley KaTeliKTepiH Oaranay SAicTepiH,
COHBIMEH KaTap JbUIYy KYpPBUIFBUIAPBIHBIH KYMBIC TPUHIMIIH 3epTTeii. KopbIThiHIH Oara
nopTdoIMOHBI Kapay Ke3iHJIe aHbIKTAIa bl

Lenvio Oucyuniuuvl s6715€MCc  NO020MOBKA CMYOEHMO8 K OesmelbHOCMU, C8A3AHHOU C
usMepenueM U KOHmpojiem meniomexnuveckux u opyeux eeauyur. Cooepoicanue OUCYUNTUHDL:
6UObL U KIACCUDUKAYUSL USMEPUNETLHBIX NPUOOPOS, NPUHYUN Oelcmeust npubopos, Memoovl
usMepeHull npu  IHepeoayoume, Memoouxu oyeuwku nozpewiHocmu. Cmyoenmovl uzyyam:
NOCPEULHOCIU UBMEPEHUsl, NPUYUHBL UX BO3HUKHOBEHUS, MEMOObL U CPEOCMBA USMEPEHUL, Memoobl
U npubopvl ONsl UMepeHus memnepamypol, Memoovl U Npubopsbl 015 UsMepeHus 0aeleHls,
PpazHocmu 0asienuli U YposHs, uzmepenue pacxooa sycuokocmet, 2a3os u napa. Ha npaxmuueckux
3aHAMUAX  CMYOeHmMbl  NPOBeOym aHAAU3 U OYEHKY NOZPeWHOCMU USMEPEeHUs, NOBEpPKY




MEXHUYECKUX MAHOMEMPOs U  MePMOILEKMPULECKUX —MEPMOMEMPOs, ONpedeieHue 3aKOHa
pacnpeoeienus NOSPeuwHOCmy npu  UsMepeHuu  pacxoda u ckopocmu menionocumens. Ha
N1aOOPAMOPHLIX 3AHAMUAX CMYOEHMbl UCCIeOVIOM Memoobl UBMEPEHUs QUUYECKUX BelUUUH,
Memoovl  0OpaboOmKu  IKCHEPUMEHMATbHBIX  Pe3yIbmanmos, Memoobl OYEHKU NOSPEUHOCU
uUMepeHull, a MaKce NPUHYUn Oeicmeus meniomexnuveckux ycmpoucms. Mmoeosas oyenka
byoem chopmuposarna 8 xooe 3autumsl ROPM@POIUO.

The purpose of the discipline is to prepare students for activities related to the measurement and
control of thermal and other quantities. Contents of the discipline: types and classification of
measuring instruments, operating principles of instruments, measurement methods during energy
audits, methods for assessing errors. Contents of the discipline: types and classification of
measuring instruments, principles of operation of instruments, methods for assessing errors.
Students will study: measurement errors, the causes of their occurrence, methods and instruments
of measurement, methods and instruments for measuring temperature, methods and instruments for
measuring pressure, pressure difference and level, measuring the flow of liquids, gases and steam.
In practical classes, students will analyze and evaluate the measurement error, verify technical
pressure gauges and thermoelectric thermometers, and determine the distribution law of the error
when measuring coolant flow and velocity. In laboratory classes, students explore methods for
measuring physical quantities, methods for processing experimental results, methods for assessing
measurement errors, as well as the operating principle of thermal devices. The final grade will be
determined during the portfolio review.

33.1

Kazanapik
XKaOIbIKTapAbIH
KYMBIC peXKUMICPIH
peTTey KoHe
Oaxpnay /

Hananka u KOHTpOIIB
PeXUMOB PabOThI
KOTEJILHOTO
obopymoBaHus /
Adjustment and
control of operating
modes of boiler
equipment

[ToHHIH, MaKcaThl Ka3aHIBIK KaObIKTapBIHBIH, CEHIM/II )KOHE aKayChI3 )KYMBICHI MEH PEeXUMICPiH
OanTay >koHe OaKpulay JaFAbUIapblH MEHrepy Ooubin TaObutaabl. [1oH MBIHAMApIpI KAMTHIIBL: ICKE
KOCY ’KYMBICTapbIHBIH, MaKcaTTapbl MEH MIHJIETTEpi, KaOJBIKTHI iCKe KOCY, TOJIBIK KOHE TOJBIK,
eMec TEeXHUKAIBIK, capantama, *a0AbIKThIH, )KYMBIC PEKUMIIEP], Ka3aH bIK, jKa0/IbIKTapbIH ChIHAY
JKoHe OamnTay, IaH JalblHAAy dKyiHelnepi MeH oJapblH, >KaOJIbIKTapblH ChIHAY jKoHE Oamray,
KYpPBUIFBUIAP/BIH, CHUIIaTTaMallapbl MEH HPOLECTepiH 3epTTey. KaHy KYPBUIFBUIAPhI, OTTHIK,
KYPBUIFBUIAPBIH PETTEY, KaHy PEXKHUMIH PEeTTey, Oy KazaHAapbIHbIH KBI3ABIPY OCTTEepiHiH CHIPTKHI
JacTaHyblH 3epTTey, Oy Ka3aHIapblHBIH KbI3IBIPY OCTTEpPiHiH, 3PO3MSUIBIK JK9HE KOPPO3MSUIBIK
TO3YBIH 3€pTTey, Ka3aHIbIK KOHIBIPFBICHIHBIH, Cy PEXHMIH perTey oHe OaKpuiay, 3epTrey Oy
Ka3aHAapbIHBIH, OapabaHaapblHAaFbl TEMIIEpaTypaHblH OipKeNKi eMecTiri MeH KepHEYiH, Tikelel
aFpIHIbI Oy Ka3aHJAapbiHbIH TaOUFU aifHANBIMBI MEH JKaHy Ti30eKTepiHiH, AKpaHJapbIH ChIHAY JKOHE
perrey, Oy Ka3aHIBIKTapbIHBIH, aca KbI3JBIPFBIIITAPEIH ChIHAY JK9HE PETTEy, SKOHOMai3epiepi
ChIHAY X9HE peTTey, TapTha KOHIBIPFbUIAPHIH NaijanaHy ChIHAFbI, CHIHAY KOHE IaH JalblHaay
JKYHenepi MEH oJapblH, )KaObIKTaphiH pertey. [IpakTukansik cabakKrapia CTyASHTTEp Ka3aHIbIK
aOIBIKTapbIHBIH, COHBIH, IIITHIE THICTI KOCAJIKBI JKaOIbIKTapbIH 9PTYPIIi HKYMBIC PEKUMIECPIH
Oamnrtay, ChIHAY JK9HE OaKpLIay 9icTepin MeHrepei. baFanay keicri ey Typinge 6oJabl.

Lenv oucyunaunel — npuobpemeHnue HABLIKOS HANAOKU U KOHMPOJISL HAOHCHOU U Oe3a8apuiiHoll
pabomsi U pedxcumos KomeavHo2o obopyoosanus. Cooepicanue OUCYUNIUHBL. Yeau U 3a0adu
NYCKO-HANAOOYHbIX pabom, NycKk 000py008aHUs 6 IKCHIYamayuio, MnoaHoe U HenoiHoe
MeXHUYecKoe 0C8UOemenbCmME08anUe, pexicumvl pabomsl 0O0PYO0068aHUs, UCHBIMAHUE U HATAOKA
KOMeNbHo20 000py008aHUs, UCNbIMAHUEe U HANAOKA CUCTeM NblIeNnpucOmoGIeHUs U Ux
0060py008anus, Uccie008anHue Xapakmepucmux U Npoyeccos MONOYHbIX YCMPOUCMS, HANAOKA
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20PENOUHBIX YCMPOUCME, HANAOKA MONOYHO20 DEeNCUMd, UCCIeO08AHUE HAPYICHLIX 3A2PAZHEHUL
NOBEPXHOCMEll HAZPe8a NAPOBbIX KOMJIO08, UCCIeO08aAHUE IPOZUOHHO20 U KOPPOZUOHHO20 UHOCA
NOBEPXHOCMEll HA2pesa Napo8uiX KOMJ08, HALAOKA U KOHMPOIb 800HO20 DENCUMA KOMETbHO2O0
azpezama, uccredosanue MemMnepamypHuiX HepagHoMepHocmell U HanpsceHuti 6 bapabanax
napogulx KOMI08, UCNbIMAHUE U HALAOKA KOHMYPO8 eCMEeCmEeHHOU YUPKYIAYUU U MONOYHBIX
9KPAHO8 NPAMOMOYHBIX NAPOBLIX KOMIO08, UCHbIINAHUEe U HALA0KA naponepezpesameneli naposvlx
KOMI08, UCHBIMANUS U HANAOKA IKOHOMAU3EPO8, SKCHIYAMAYUOHHbIe UCHBIINANHUS MA200VNbEGbIX
VCMAHOBOK, UCHbIMAHUE U HAAAOKA CUCeM NbLIenpucomosienus u ux obopyoosanus. Ha
NPAKMUYECKUX 3AHAMUSX CIYOEHMbl 0CGOSIM Memoobl HANAOKU, UCHBUNAHUSL U KOHMPOIS
PA3TUYHBIX  PENCUMOB  pPADOMbl  KOMEIbHO20 000py008anus, GKIIOYAs COOMEEMCmaEyoujee
scnomozameinvbHoe obopyoosarue. Oyenusanue npoiidem 8 gude peueHus Keucad.

The purpose of the discipline is to acquire skills in setting up and monitoring reliable and trouble-
free operation and modes of boiler equipment. The discipline contains: goals and objectives of
commissioning work, commissioning of equipment, full and incomplete technical examination,
equipment operating modes, testing and adjustment of boiler equipment, testing and adjustment of
dust preparation systems and their equipment, study of the characteristics and processes of
combustion devices, adjustment of burner devices, adjustment of combustion mode, study of
external contamination of heating surfaces of steam boilers, study of erosive and corrosive wear of
heating surfaces of steam boilers, adjustment and control of the water mode of the boiler unit, study
of temperature unevenness and stress in the drums of steam boilers, testing and adjustment of
natural circulation and combustion circuits screens of direct-flow steam boilers, testing and
adjustment of steam boiler superheaters, testing and adjustment of economizers, operational testing
of draft units, testing and adjustment of dust preparation systems and their equipment. In practical
classes, students will master methods for setting up, testing and monitoring various operating
modes of boiler equipment, including relevant auxiliary equipment. The assessment will take the
form of solving a case.

34.1

Kazanpik
JKAOIBIKTAPIbI
KOHJICY HKOHE
TEXHUKAJIBIK KbI3MET
Kepcery /

PemonT 1
o0cyKUBaHHE
KOTEJILHOTO
obopynoBanust /
Repair and
maintenance of boiler
equipment

[ToHHIH MaKcaThl — Ka3aHJABIK, >KaOJbIKTapblHAA JKOHJAEY JKYMBICTAPBIH KYPri3y JarIblIapblH
MeHrepy. [1oHre MpIHaap Kipei: Ka3aHIbIK LEXbIHBIH jKa0JbIKTaphIH XKOHICYI YUBIMAACTHIPY,
JKOHJIEY )KYMBICTapBIH JKOCTIapiiay, Ka3aH/IbIK arperaTbIHbIH, HETI3T1 )KoHe KOCAJIKBI Ka0abIKTapbIH
JKOH/IEY TEXHOJIOTHSCHI, JKOHICYIeH >KaOObIKTBI KaObUIIAay >KOHE OHBIH, carnachlH Oafrainay,
XKaOJBIKTBl PEKOHCTPYKIMSIAY JKOHE JKaHAPTy HeTi3lepi, HOPMATHBTIK-KYKBIKTHIK, aKTijIep/i
naiiianany. anaeOuerrep, X aOABIKTBI JKeHAEY OOWBIHIIA Ky)KaTTaMaHbl peciMaey, Ka3aHABIK,
KOHABIPFBUIAPBIH KOHIACYAl YHBIMIACTHIPY >KOHE TYpJiepi, KbUIBITY OCTTEpiH KoHE Ka3aHIBIK,
OapabGaHmapblH  JKeHIEY, OTTBIK  KYPBUIFBUIAPBIH,  apMaTrypalapibl, KyObIpibl  aya
KBUIBITKBIIITAPBIH JKOHJIEY, TOCEy JK9HE OKIIaylay >XyMbIcTapbl. [IpakTHkanblk cabakrapnia
CTYACHTTEP XOHJCY *XYMBICTAPBIH JKYPIi3y >XKoHE KazaHHABIK, XaOAbIKTapblHa KBI3MET KOpPCeTy
amicrepin MeHrepeni. baramay eHaipic OKiNiHIH, KaThICYbIMEH JEMOHCTPAlMSIIBIK, €MTHXaH
TYpiHJIe eTeIi.

Lenv Oucyunnumvl — npuobpemenue HABLIKOE NPOBEOCHUSl PEMOHMHBIX PAOOM KOMENbHO20
obopyodosanus. Codepocanue OUCYUNTUHBL, OP2AHU3AYUS PEMOHMA 000pPYO08aAHUs KOMEIbHBIX
yexos, NIAHUPOBAHUE PEMOHMA, MEXHONO2UA PEMOHMA OCHOBHO20 U BCHOMO2AMENbHO2O
000py006anUs KOMENbHO20 azpe2amd, NpUeMKd 000pyOO8aHUs U3 DEeMOHMA U OYeHKA e2o
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Kauecmea, OCHOBbl  PEKOHCMPYKYUU U MOOepHu3ayuu  000pyO0O08aHus,  UCHOIb3OBAHUE
HOPMAMUGHOU  TUMEPAmypbl,  COCmasienue OOKYMEHMAyuyu Ha peMoHm  0bopyo0osaHus,
opeanuzayust U 6uUObl PEMOHMA KOMEAbHbIX YCMAHOBOK, DPEMOHM HNOGEPXHOCHMEl Hazpesa u
bapabanos  KOMI08,  PEMOHM  20PElOYHbIX  YCMPOUCMS,  2APHUMYPbLL,  Mpyouamvlx
6030yxonodocpegamereti, 0OMypo8oUHble U U3OIAYUOHHbIE pabombl. Ha npakmuueckux 3auamusix
CMYOeHmbl 0CBOSAM MemoObl NPOBEOEHUs PEMOHMHBIX pAbOm U O0OCIYIHCUBAHUS KOMETbHOO
obopydosanus. Oyenusanue npouidem 6 6ude O0eMOHCMPAYUOHHO2O IK3AMEHA C ydacmuem
npedcmasumersi nPoOU3B00CMad.

The purpose of the discipline is to acquire the skills to carry out repair work on boiler equipment.
The discipline includes: organizing the repair of boiler shop equipment, planning repairs, repair
technology for the main and auxiliary equipment of a boiler unit, accepting equipment from repair
and assessing its quality, the basics of reconstruction and modernization of equipment, the use of
regulatory literature, drawing up documentation for equipment repairs, organization and types of
repairs boiler installations, repair of heating surfaces and boiler drums, repair of burner devices,
fittings, tubular air heaters, lining and insulation work. In practical classes, students will master
methods for carrying out repair work and servicing boiler equipment. The assessment will take the
form of a demonstration exam with the participation of a production representative.

35.1

Kazanapik
JKa0IBIFBIHBIH
JKYMBICBIHIAFbI
aBapUSUTBIK JKOHE
KaJIBINTaH ThIC
JKarmanmnap /
ABapuiiHble u
HEIITaTHbIC
CUTYyaluu paboThI
KOTEJILHOTO
o0opymoBanus /
Emergency and
abnormal situations
of boiler equipment
operation

[lonHiH, MaKcaThl — Ka3aHIBIK >KaOIBIKTapPBIHBIH, KYMBICBIHIAFBI MYMKIH OOJATHIH aBapHSUIBIK,
JKOHE KAJBINTAH THIC JKaFJaimapasl OKBII YHpEHY, CTYACHTTEpl ONIap/blH, alblH alyFa >KoHe
JKOrOFa Jabibiaaay. [loHre MbiHanmap Kipelmi: Ka3aHABIK JKaOJBIKTApPBIHBIH, IKYMBICHIHIAFBI
aKayJBIKTapJIbl JKOK JKOHE IKOK, Ka3aHIBIK JKaOJbIKTapblHA KBI3MET KOpPCeTy Ke3iHJeri
KayiIci3[lik jkoHe epT Kayirci3airi epexenepi, Ka3aHAbIK KOHIBIPFBUIAPBIHBIH, CEHIMIUTIT KJHE
aKaychl3 JKYMBICHI, Ka3aHIBIKTBI amaTThl COHAIPY: ceOenTepi MEH TEXHOJOTHSACHI, MaiinanaHy
MIEPCOHANBIH OKBITY, anaTTHIK, *KaFJaidl. OKBITY, Ka3aHABIKTapFa TEXHHUKAJBIK KbI3MET KOpCEeTyre
OaliJlaHBICTBl aBapusUIap Ke3iHJe MNaijanaHylibl TEepCOHANIBIH, MiHIETTepi, Ka3zaHIbIKTapbl
naiianany KesiHge OOJIFaH aBapHsUIapIbl TEpren-Tekcepy TIpTiOi, aBapHsUIapAbIH, aJJIbIH alry
KOHE OKIIaynay Inapajapbl, TOTEHIIE >KafFjaiiap Ke3iHAeri HepCOHANIBIH, ic-9peKeTTepi,
aBapUSUIBIK, COHIIPY Ka3aHIbIK KOHIBIPFBUIAPBIHBIH, KOCAIKBI >KaOABIKTapbIHBIH. ToaxipuOeik
cabaKTap/a CTy/ICHTTEp Ka3aH/bIK, )a0bIKTapbIHIa aBaPHSUIBIK )KYMBICTAPIbI OPBIHAAY 9iCTEPiH
MeHrepeni. baranay OUTIKTUTIK eMTHXaHBIHA YKCAC EMTHXaH TYPiHJE OTe/i.

Lenv Oucyunaunvl — u3yueHuUe BO3MONCHLIX ABAPUNHLIX U HEWMAMHbIX CUmMmyayuii. pabomol
KOMenbHo20 000py008anus, NO020MOBKA CMYOEHMO8 K UX NPeOYRPEeNCOeHUI0 U AUKGUOAYUL.
Coolepoicanue OUCYUNTUHBL: NOUCK HEUCNPABHOCMeElN U YCMPAHEeHUs Henoiadok 6 pabome
KOmMenbHo20 000py008anus, npasuid MexHuKyu Oe30NaCHOCMU U NOXNCAPHOU Oe30nACHOCMU Npu
obcayacusanuy 060pyo0osanuss Komioazpeeama, HAO0eNCHOCMb U 0e3a8apuiinocms npu pabome
KOMENbHLIX aepe2amos, A8apUuliHblll OCMAHO8 KOMJA: NPUYUHbL U MEXHOA02Us, NOO2OMOBKA
9KCHIYAMAYUOHHO20 nepcownana, npomueoasapuiiHble MPEeHUPoBKU, obs3anHOCMU
IKCHIYAMAYUOHHO20 NEPCOHANA CyHaAe BO3HUKHOBEHUS ABAPUL, CGA3AHHBIX C OOCIYIHCUBAHUEM
KOMI08, NOPSOOK pACCIe008aHUs. ABAPULL NPOUCWUEOUUX NpU IKCHAYAMAYUU KOMI08, Mepbl
npogunaxmuxy U JIOKATU3AYUU asapuil, Oelicmeue NePcoHANd 6 ABAPULHBIX CUMYAYUsX,
ABAPUIIHBILL  OCTHAHO8 — BCHOMO2ATNENbHO20  000pY006aHUs  KOmenbHulX  ycmanogox. Ha
NPAKMUYECKUX — 3AHAMUAX ~CHYOEHMbl 0CBOSIM  Memoobl NPOGedeHUs. ABAPUUHBIX padbom
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KomenbHho2o  o0bopyoosanus. QOyenusanue npotioem 6 6ude IK3AMEHd, AHATOSUYHO2O
KEAMUDUKAYUOHHOMY IKIAMEH) .

The purpose of the discipline is to study possible emergency and abnormal situations in the
operation of boiler equipment, to prepare students for their prevention and elimination. The
discipline includes: troubleshooting and troubleshooting in the operation of boiler equipment,
safety and fire safety rules when servicing boiler equipment, reliability and trouble-free operation
of boiler units, emergency shutdown of the boiler: causes and technology, training of operating
personnel, emergency training, responsibilities of operating personnel in the event of accidents
related to the maintenance of boilers, the procedure for investigating accidents that occurred during
the operation of boilers, measures for the prevention and localization of accidents, the actions of
personnel in emergency situations, emergency shutdown of auxiliary equipment of boiler plants. In
practical classes, students will master methods for carrying out emergency work on boiler
equipment. The assessment will take the form of an exam similar to the qualifying exam.

«Mukpokpaaudukanus — TypOuHaIBIK Ka0ABIKTHIH onepaTopb» Nel0 moayJi
Moayab NelO0«MukpoxBanudpukanus - MallMHACT TYPOUHHOTO 000py10BaHUS»
Module Nel0«Microqualification - Turbine equipment operator»

32

KbuTy TeXHUKAIBIK
olIIIICY KOHE
Oaxpliay/TeroTexH
UUYCCKHE U3MEPEHHUS
u koHTpoJsis/ Thermal
engineering
measurements and
control

[TonHIH MakcaTbl CTYACHTTEPIi >KBUIYNBIK *OHE Oacka ImamanapiAbl ejluey jkoHe OakbUlayMeH
OalimaHBICTRI ic-opekeTKe maiibiHAay. [loHHIH Ma3MyHBI: enmiey KypainapblHBIH TypJepi MeH
KJIacCU(UKAIMACHI, ACTaNTapAblH J>KYMBIC iCT€y NPHHLUUNTEPi, SHEPreTUKAIBIK ayAuT Ke3iHJe
eney ojictepi, Karenepai Oaranay omicrepi. [loHHIH Ma3MyHBI: eJllIey KypajJapbIHBIH Typiepi
MeH KJaccH(pUKaIMACHI, acTianTapbIH KYMBIC iCTey MPUHIMIITEP1, KATETMIKTEp I Oaranay amicTepi.
CryzneHTTep MBIHAJIApIbl OKHIBL: OIIIEY KaTeNmiKTepi, ojapiAblH Haima Ooxy cebemrepi, enmiey
ozicTepi MEH Kypanjapbl, TeMIepaTypaHbl OJIley o/liCTepi MEH aclamnTaphl, KbICBIMIBI, KBICHIM
abIPMAIIBUIBIFBIH JKOHE JICHI'eHIH OISy o/1iCTepl MEH acIanTapbl, CYWBIKTBIKTaP/IbIH, Ta31apAblH
KoHEe OyIblH WIBIFBIHBIH eumiey. [IpakTukanplk cabakrapia CTYIGHTTEp eJley KaTeliriH
TaNJaiIpl JKoHe Oaranaiiibl, TEXHHKaJIbIK MaHOMETpJIEP MEH TEPMOXJIEKTPIIK TepMOMETpPIIEp/i
TEKCepe/li, CaJIKbIHIATKBIIITHIH IIBIFBIHBI MEH JKbULAAMJIBIFBIH OJIIIey Ke3iH/Ae KAaTeHIiH Tapaiy
3aHBIH aHBIKTaWAbl. 3epTXaHajJblK cabakrapia CTyJeHTTep (U3MKaNBIK IIamaiapisl eJmey
o/icTepiH, KCIIEPUMEHT HOTHIKENIEPIH OHJIEY o/IiCTEepiH, ONIIey KaTelliKTepiH Oaranay oficTepiH,
COHBIMEH KaTap KbUTy KYPBUIFBUIAPBIHBIH JKYMbBIC NPUHLUIIH 3epTTeiiai. KopbIThiHaBl Oara
NOpT(HOIHOHBI Kapay Ke3iHIe aHbIKTAJI IbL.

Lenvio Oucyuniuuvl s6715€MCc  NO020MOBKA CMYOEHMO8 K OesmelbHOCMU, C8A3AHHOU C
usMepeHuemM u KOHmponem meniomexuuyeckux u opyeux eeaudur. Codepoicanue OUCYUNTUHDL:
BUObL U KIACCUDUKAYUS UBMEPUNETbHBIX NPUOOPOS, NPUHYun Oeucmeus npudoopos, Memoowvl
usMepenuti npu  dHep2oayoume, Memoouxku oyeHku noepewHocmu. Cmyoenmvl uzyuam:
NOSPeUHOCIU UBMEPEHUS, NPUYUHBL UX B0ZHUKHOBEHUS, MEMOObL U CPEOCMBA UMePeHuUll, Memoobl
U npubopvl ONsl UMepeHus memnepamypul, mMemoovl U Npubdopsvl 01 usMepeHus O0asieHus,
pasHocmu 0asieHull U YposHs, usmepenue pacxooa dcuokocmetl, 2a3o6 u napa. Ha npaxmuueckux
3aHAMUSX ~CMYOEHMbl NPOBEOYM AHAAU3 U OYEHKY NOSPeUWHOCMU USMEPEHUsl, NOBEPKY
MEXHUYEeCKUX MAHOMEempo8 U MePMOIIEKMPUYECKUX MEPMOMEMPOE8, ONpedeneHue 3aKOHd
pacnpeoenenus NoSpewHOCuY  npu  uzMepeHuu pacxoda u cxopocmu menioHocumens. Ha
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NaOOPAMOPHLIX 3AHAMUAX CMYOEHMbL UCCIeOVIOM MemoObl UMEPEHUs. QUUYECKUX GeNUUUH,
Memoovl  06paboOmKu  IKCHEPUMEHMANbHBIX ~ PE3YIbMamos, Memoobl OYEHKU NOSPEUHOCU
UMepeHull, a Maxdce NPUHYUN Oeucmeus meniomexHuveckux ycmpouicms. Mmoeoeas oyenka
byoem cpopmuposarna 8 xode 3autumsl ROPMQPOIUO.

The purpose of the discipline is to prepare students for activities related to the measurement and
control of thermal and other quantities. Contents of the discipline: types and classification of
measuring instruments, operating principles of instruments, measurement methods during energy
audits, methods for assessing errors. Contents of the discipline: types and classification of
measuring instruments, principles of operation of instruments, methods for assessing errors.
Students will study: measurement errors, the causes of their occurrence, methods and instruments
of measurement, methods and instruments for measuring temperature, methods and instruments for
measuring pressure, pressure difference and level, measuring the flow of liquids, gases and steam.
In practical classes, students will analyze and evaluate the measurement error, verify technical
pressure gauges and thermoelectric thermometers, and determine the distribution law of the error
when measuring coolant flow and velocity. In laboratory classes, students explore methods for
measuring physical quantities, methods for processing experimental results, methods for assessing
measurement errors, as well as the operating principle of thermal devices. The final grade will be
determined during the portfolio review.

33.2

TypOunanbIk
JKAOIBIKTHIH JKYMBIC
PEXUMACPIH peTTey
JKoHe OakpLIay /
Hananka 1 KOHTpOJIb
PeXUMOB PabOThI
TypOMHHOTO
obopymoBaHus /
Adjustment and
control of operating
modes of turbine
equipment

[lonHiH, MaKcaTbl TypOWHANBIK >KaOABIKTBIH, CEHIMII *X9HE aKayChl3 XYMBICHIH Oanray >KoHe
Oakputay JarnplIapblH MeHrepy Oonbin TaObuianbsl. [IoH MBIHAmMapIel KaMTHIBL iCKEe KOCY
JKYMBICTapBIHBIH, MaKcaTTapbl MEH MiHAETTepi, TypOoarperartap/pl ChIHAyFa OpHATyAaH KeWiHTi
JaiplHAay, TypOoarperartapiblH, Mailay jkoHe OacKapy OJKYHelepiH ChIHAYy JK9HE perTey,
BaKyyMJBIK, KYieJaep MEH pereHepaTHBTI KOHJIIBIPFBIIAP/bI CHIHAY KOHE PETTey, Jea’palus MeH
JKeMJIl CBIHAY >K9HE peTTey. arperarrap, Oy TypOWHAIBIK, KOHIBIPFBIHBI TEPMUSUIBIK, CHIHAYBIH,
OHAMNaTBUIFaH 9/1ici, TYpOMHAIBIK, )KaObIKTHI, OacKapy JKyHenepiHiH *KeTeK KYpBUIFbUIAphl MEH
JKETeKTepiH OamnTay, peTTey jKoHe ChIHAYBIH, HETi3T1 9/icTepi MeH dJIiCTepi, XKETEKTI 0acKapyIbIH
CTaHIAPTTHI CXeMaJaphbl, OanrTay KoHEe iCKe KOCYy KOHIHJIeTT HOPMATHBTIK Ky)KaTTaMaHBIH, HETi3ri
Tajantapbl TypOWHA KaOJbIFbl, TYpOUHAIBIK >KaOABIKTBIH CTaHAAPTThl 0acKapy JXK9HE peTTey
cynbanapel TaxipuOenik cabakrapia CTYACHTTEp TypOMHAJBIK >KaOJBIKTBIH 9PTYpJi >KYMBIC
PEXKHUMIIEPIH PETTey, ChIHAY XKIHE OaKplIay 9JicTepiH MeHrepeni. baranay aybi3iia xaHe xa3bamia
cayaJlHaMaHbl KAMTUTBIH apajiac EeMTHXaH TYPiHJe 6Teli.

Lenv Oucyunaunvl — npuobpemenue HABLIKOE HANAOKU U KOHMPOSL HAOEHCHOU U 0e3a8aputinoll
pabomvi  mypounnozo o0bopyoosanus. Coldepocanue OUCYUNIUHBL: Yeau U 3a0auu  NyCcKo-
HANAO0OYHLIX  pabom, NOCIEMOHMAMNCHAS NO020MO8Ka mypboazpe2amos K 0onpooosanuio,
UCIBIMAHUS U HAAAOKA CUCMEM CMA3KU U pe2yIuposanus mypboazpezamos, UCHbIMAHUs U
HANAOKa BAKYYMHLIX CUCHEM U DPeceHepamueHblX YCMAHOB0K, UCHBIMAHUAL U  HAIAOKA
0easpayUOHHbIX U NUMAMENbHBIX YCMAHOBOK, VNPOUEHHbIN Memo0 Menio8020 UCHbIMAHUL
napomypoOuHHoOl YCMAaHO8KU, OCHOBHbIE CNOCOObI U MeMOObl HANAOKU, PEYIUPOBKU U UCHbIMAHUSL
MYypOUHHO20 000PYOOBAHUSL, YCMPOUCMEA NPUBOOO8 U UCHOTHUMETbHBIX MEXAHUIMO8 CUCmeM
Pe2yIuposanusi, MunoGblX CxeM YHPAGIeHUsl Npusooamu, OCHOGHblE MpehO8aHUsi HOPMAMUGHOU
OOKyMeHmayuy no Halaoke u coade 6 IKCHIYAmayuro mypOuHHo20 000py008aHUs, MUNOSble
cXembl YHpasienus. U pecyiuposanus mypounno2o obopyooeanus.Ha npaxmuueckux 3ausmusix
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CMyOeHmbl 0C8OM MemoObl HANAOKU, UCHLIMAHUS U KOHMPOIS PAIUYHBIX PENCUMO8 PAOOmbl
mypbunno2o o0bopyodosanu. Ouyenusanue npoudem 6 6ude KOMOUHUPOBAHHO20 IK3AMEHA,
codepaoicauje2o YyCmHuLL U RUCLMEHHbBI ONpoc.

The purpose of the discipline is to acquire skills in setting up and monitoring reliable and trouble-
free operation of turbine equipment. The discipline contains: goals and objectives of
commissioning work, post-installation preparation of turbine units for testing, testing and
adjustment of lubrication and control systems of turbine units, testing and adjustment of vacuum
systems and regenerative units, testing and adjustment of deaeration and feed units, simplified
method of thermal testing of a steam turbine unit, basic methods and methods for setting up,
adjusting and testing turbine equipment, drive devices and actuators of control systems, standard
drive control circuits, basic requirements of regulatory documentation for setting up and
commissioning turbine equipment, standard control and regulation circuits for turbine equipment.
During practical classes, students will master methods of adjustment, testing and monitoring of
various operating modes of turbine equipment. The assessment will take the form of a combined
exam containing an oral and written survey.

34.2

TypOunanbIk
JKAOIBIKTHI )KOHICY
KOHE TeXHHKAIBIK
KBI3MET KepceTy /
PemoHT 1
00CTyKUBaHHE
TypOMHHOTO
o0opymoBanus /
Repair and
maintenance of
turbine equipment

[lonHiH, MakcaThl TypOWHAIBIK KaOOBIKTAPIBI KOHJILY >KYMBICTAPBIH XKYPri3y AaFIbUIapblH
MeHrepy Oonbin TaObutazpl. [IoHre MbIHAMAp Kipedi: TYpOMHAIBIK, II€X KaOJbIFbIH JKOHACYI
YHBIMIACTBIPY, JKOHIEYAl JKocmapiay, TypOoarperaTTblH, HEri3ri XoHe KOCAIKbI >KaOIbIFbIH
KOH/IEY TEXHOJOTHUSCHI, >XKaOIBIKTHI JKOHICYICH KaObuIIay >KOHE OHBIH, camachlH Oafrainay,
KaOJBIKTBl PEKOHCTPYKLMSIIAY JKOHE JKaHAPTY HeTi3liepi, HOPMaTHUBTIK-KYKBIKTBIK, HOpMaJlap bl
naiianany. aeoueTTep, )KaOAbIKTHI )KOHACY OOMbIHIIA KyKaTTaMaHbl JalblHaay, TypOuHamapabl
KOH/CYIl YHBIMIACTBIPY JK9HE Typiepi, TypOMHANBIK KalaKTrapJbl >KoHE OaFbITTayIIbl
KaJaKTap/ibl )KOHJEY, TOCey KoHe OKIaynay KyMbelcTapbl. ToxipuOenik cabakrapia cTyAeHTTEp
TypOUHAJIBIK, JKa0IBIKTHI JKOHJICY KOHE KbI3MET KOPCETy dJIiCTepiH MeHrepeai. baranay enmipic
OKITIHIH, KATBICYbIMEH JICMOHCTPALIMSJIBIK EMTHXaH TYPIHJC OTEII.

Llenv Oucyunaumvi — npuobpemeHue HABLIKOE NPOBEOCHU DEMOHMHBIX pabom MmMypOUHHO20
obopyodosanusa. Codeporcanue OUCYUNTUHBL: OPSAHUIAYUS PEMOHMA 0060pY008aHUs MYPOUHHBIX
yexos, NIAHUPOBAHUE PEMOHMA, MEXHONO2Us PEeMOHMA OCHOBHO20 U BCNOMOAMENLHOZO
0bopyoosanus mypooycmanosKu, npuemka obopyoosanus u3 pemMonma u OyeHKa e20 Kaiecmaa,
OCHOBbL  PEKOHCMPYKYUU U  MOOepHU3ayuu  060py008anus, UCHOIb308AHUE HOPMAMUBHOU
Jumepamypel, cocmasienue OOKYMEHMAayuu HA peMoHm 000pyO08aHus, OpeaHusayus u 6uobl
pemonma mypOuH, peMoHm JONAmoK U HANpagiIsaioue20 annapama mypouH, oOMyposouHvle u
uzonAYuoHHvle pabomvl. Ha npakxmuueckux 3aHAMusx CmyOeHmvl 0CE80AM Memoobl NPOGeOeHUs.
PEMOHMHBIX pabom u obcayscusanus mypounnozo obopyoosanus. Oyenuganue npoioem 6 guoe
0eMOHCMPAYUOHHO20 IK3AMEHA C yuacmuem npeocmagumeis npou3e00cmasa.

The purpose of the discipline is to acquire the skills to carry out repair work on turbine equipment.
The discipline includes: organization of repair of turbine shop equipment, repair planning,
technology for repairing the main and auxiliary equipment of a turbine unit, acceptance of
equipment from repair and assessment of its quality, basics of reconstruction and modernization of
equipment, use of regulatory literature, preparation of documentation for equipment repair,
organization and types of turbine repairs , repair of turbine blades and guide vanes, lining and
insulation work. In practical classes, students will master methods for carrying out repair work and
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servicing turbine equipment. The assessment will take the form of a demonstration exam with the
participation of a production representative.

35.2

TypOuHanbIk
JKaOIBIK
KYMBICBIHBIH
aBapUSUIIBIK JKOHE
KaJBIITHI eMec
JKarmamapsr /
ABapuiiHble u
HEITaTHBIC
CUTYaIuu paboThI
TypOHMHHOTO
o0opymoBanus /
Emergency and
abnormal situations
of turbine equipment
operation

[TonHiH, MaKcaTbl TypOMHAJBIK, *KaOABIKTBIH, *KYMBICBIHAAFbl MYMKiH OOJIaTHIH aBapHsUIBIK, KOHE
KAJIBIITaH THIC )KaFIaiapabl OKY, OJap/blH aJIAbIH aly jKoHe Kot0. [1oH MbIHaIapabl KaMTHIBL
TYpOMHAIBIK, >KaOIBIKTBIH, JKYMBICBIHAAFB aKayJIbIKTap/Abl JKOI0 JKOHE KO0, TypOMHAIBIK, HEX
KaOJbIKTapblHa KBI3MET KepceTy Ke3iHJeri Kayilci3mik jkKoHe 6epT KayilCi3diri epexenepi,
TypOUHANApABIH, CEHIMIUTI MEH aKayChbl3 XYMBICH, TYpOMHAaHBIH, aBapHSAJIBIK, TOKTAaTBUIYBI:
cebentepi MEH TEXHOJOTHSCHL, NalJanaHy NEpPCOHAIBIH OKBITY, AalaTTBIK >KaFgaiifa OKBITY,
KayanTbl TypOWHallapFa TEXHHKAJbBIK KbI3MET KepceTyre OallaHBICTBI aBapysuiap Ke3iHne
naianaHymsl HepcoHal, TypOMHAlIapAbl NaijanaHy Ke3iHAe OOoNFaH aBapusulapAbl Tepremn-
TeKcepy TapTiOi, aBapusIapAbIH, allABIH ajly jKoHe OKUIayJiay [Iapajapbl, aBapHsUTbIK KaFdainapaa
TIEPCOHAIIBIH, iC-9peKeTTepi, TYpOMHAHBIH, KOCAJIKpl JKaOABIKTAPBIH aBapUsUIbIK COHIIPY OipIik.
[IpakTHKanelK, cabaKrapa CTYAEHTTEp TypOMHAIBIK, JKaOABIKTa aBapHsUIBIK IKYMBICTApIbI
OpBIHAAY dICTEepiH MeHrepeai. baranay aysi3ma xoHe jkaz0alia cayalHaMaHbl KAMTHTBIH apaliac
EMTHXaH TYPiHJE OTeli.

Lenv Oucyuniunvl — usyyeHue 603MONCHLIX ABAPUUHLIX U HEWMAMHbIX CUmyayuii pabomaol
mypounHo2o 000pydosanus, ux npeoynpedxcoenus u auxeuoayuu. Coodepocanue OUCYUNTUHBL:
NOUCK HeUCnpagHocmel u YCMpaHeHnus Henoiaook 6 pabome OCHOBHO20 U 6CHOMOAMENbHO20
mypounHHo20 060pY008aAHUs, NPABULA MEXHUKU 0e30NACHOCMU U NOACAPHOU De30nacHocmu npu
o00cIyHCUBAHUU 0O0PYO0B8AHUS MYPOUHHO20 Yexd, HAOEeHCHOCMb U 0e3a8aputiHocms npu pabome
mypoun, — a8apuuHblli  OCMAHO8  MYPOUHbL:  NPUYUHLL U  MEXHONO2US,  NOO20MOBKA
IKCHILYAMAYUOHHOO nepconana, npomugoasaputinsie MpeHuposKu, 0ba3aHHOCIMU
IKCHIYAMAYUOHHOLO NEPCOHANA CyHde BO3HUKHOBEHUs. A6apull, CEA3AHHLIX C 0OCIYHCUBAHUEM
mypoun, NopsA0OK paccie008anus agapull NPOUCUeOwux npu dKCnayamayuu mypOouH, Mepbl
npounakmuxu U JIOKanu3ayuu asapui, Oelicmeue nepcoHana 8 A8APUUHLIX CUMYaYUsX,
ABAPUUHBILL  OCMAHO8 — 8CHOMO2AMENbHO20 — 000pYO008aAHUs — MYPOUHHLIX — ycmaHnosok. Ha
APAKMUYECKUX 3AHAMUAX  CIMYOEHMbl  0C8OAM  MemoObl NPOBEOCHUs ABAPULIHBIX  pabom
mypounno2o  060py008anusl. Oyenusanue npotidoem 6 6uoe 9K3AMeHd, AHANOSUYHOO
KBANMUDPUKAYUOHHOMY IK3AMEHY.

The purpose of the discipline is to study possible emergency and abnormal situations in the
operation of turbine equipment, their prevention and elimination. The discipline contains;
troubleshooting and troubleshooting in the operation of of main and auxiliary turbine equipment,
safety and fire safety rules when servicing turbine shop equipment, reliability and trouble-free
operation of turbines, emergency shutdown of a turbine: causes and technology, training of
operating personnel, emergency training, responsibilities of operating personnel in case of
accidents related to the maintenance of turbines, the procedure for investigating accidents that
occurred during the operation of turbines, measures for the prevention and localization of
accidents, the actions of personnel in emergency situations, emergency shutdown of auxiliary
equipment of turbine units. In practical classes, students will master methods for carrying out
emergency work on turbine equipment The assessment will take the form of an exam similar to the
qualifying exam.
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Cafak TypJiepi 00ibIHIIIA Ay TUTOPHUSIJIBIK CAFATTAPABI 06J1y
Pacnpenesienue ayIMTOPHBIX YaCOB 10 BUAAM 3aHATHI
Distribution of classroom hours by type of classes

ITonHniH aTaybl/ Kz/ Carar canbl / KonmnuectBo yacos / Number of hours Kade
apa /
Ha3zpanue qucuuninHbl/ ECT | Mopicre | Mpaxkruxanasl | 3eprxaHaiabik | CTyausuibl Kexe / COX/ Kgq)e
N £ discipli S p/ K/ / K/ NumuBuayans | CPC/ apa/
ame ot discipline Jleknnu | IIpaktnuyeckn | JlaGopatopusl | CtyauniiHbIe HbIE / IWS Depar
/ e / Practical e/ Laboratory / studio Individual tment
Lectures
Huxa OO0 (OK=51 kp, BK/KB=5 kp) =56
KpPeAUTOB
Oosazamenvhulit Komnonenm (51 kpeoum)
Nel mopyab «I'ymaHuTaApPIABIK OUIIM KIHE
TYJIFAHBIH TYPAKThI AaMybl» / Moayab Nel
«['yMaHuTapHbIE 3HAHUSA U YCTOHYMBOE
pa3Butue JudHocTw» / Module Ne 1
«Humanitarian knowledge and sustainable
personal development»
Kasakcran Tapuxsl /Mcropus Kazaxcrana / History of 5 15 30 - - - 105 UK
Kazakhstan
Ounocodust / dunocodus / osophy 5 22,5 22,5 B B B 105 ©uCH
Oneymerrtik-casicu 6iim Moyt / Moayins conuansHO-
nonutnuyeckux 3uanuit / Module of socio-political
knowledge: 375
Oneymerrany/Coruonorus/Sociology, 8 15 7,5 B ) B 37’ 5 PuCH
Cascarrany/Tlonuronorus/Political science, 15 7,5 !
Mapaenuerrany/Kynstyponorus/Culturology 15 75 37,5
[Mcuxonorus / Ilcuxomnorus /Psychology 75 15 37,5
ler Tini /MuocTpanHblii si361k/ Foreign language 10 B 90 B B B 210 T4
Kasak (opsic) Tini /Kasaxckuit (pycckuii) si3bIk 10 - 90 - - - 210 Ta
/Kazakh (Russian) language
AKHapaTTI:IK'KOMMyHI/IKaL[I/IHJ'ILIK TEXHOJOTUAIap
/b OopMannOHHO-KOMMYHHKAIIMOHHBIE TEXHOIOTHN/ 5 15 30 B B B 105 CS
Information and Communication Technologies
Jene meHBIKTEIPY / Pusndeckas kyiasTypa / Physical 8 - 240 - - 150 DKC
Culture




KK/TK yuxni = 5 kpeoum /Luxn BK/KB =5
kpeoumos/ KV/EC cycle = 5 credits

Owmip kayincizziri xone enbdexri Kopray /
Bbe3omacHOCTh KU3HEAEATETPHOCTH U OXpaHa Tpymna/
Life safety and labor protection

KykpIK Herizgepi xoHe chibaiinac KeMKOPIBIKKA KapChl
moneHuet /

OCHOBBI ITpaBa M AHTUKOPPYIIUOHHOM KyIbTYpbl/
Fundamentals of law and anti-corruption culture

DKOHOMHUKA KOHE OM3HEeC Heriznepi /
OcHOBBI 5KOHOMHUKHU U Ou3Heca/ Fundamentals of
Economics and Business

Dkomnorus Herizaepi /
OcHOBBI 3K0I0THH/
Fundamentals of ecology

FoutbimMu 3epTreynepain Herizaepi /
OcHOBBI Hay4HBIX HccnenoBanuii/ Fundamentals of
scientific research

KapxbIIbIK cayaTTBUIBIK HeTi3aepi/ OCHOBBI
(rHAHCOBOH TPAaMOTHOCTH/
Basics of financial literacy

Kacannpl nHTEIIIEKT Heri3aepi / OCHOBHI
ckycctBeHHOTO MHTeIUtekTa/ Fundamentals of Artificial
Intelligence

Kayincizzik »oHe HHKIIIO3USIIBIK OpTa/
bezonacHocTh M MHKJIIO3MBHAS cpeja/
Safety and inclusive environment

22,5

22,5

105

bud

22,5

22,5

105

IIpaBo

22,5

22,5

105

OH

22,5

22,5

105

bud

22,5

22,5

105

TO

22,5

22,5

105

duy

22,5

22,5

105

CS

22,5

22,5

105

bud

BII nukai (KK/TK = 127 kpeaut /Huxa BJ]
(BK/KB) = 127 xkpeauton/ BD cycle (KV/EC) =127
credits

No2 moayab «Ipresi TeXHUKaJBIK A2l bBIHABIKY /
Moayab Ne2 «@yHaaMeHTAJbHAS TEXHUYECKas
noaroroBkay» / Module Ne 2 «Fundamental technical
training module»

Xumust / Xumus / Chemistry

15

15

15

105

XuXT

Maremaruka 1/ Mathematics 1

15

30

105

oM

Maremaruka 2/ Marematnka 2/
Mathematics 2

15

30

105

oM

®dusuka /| Ousuka/ Physics

ol o1 o1 o

15

7,5

15

105

oM

Ne3 moayib «KbLTy3HepreTHKAHBIH TEOPHUSIIIBIK
Herizaepi» / MoayJab Ne3 «TeopeTruueckue 0CHOBBI
TemiodHepreTuku» / Module Ne3 «Theoretical




foundations of heat power engineering»

TexHuKaNbIK TEPMOIUHAMHKA /
Texuunueckas TepMOL[I/IHaMI/IKa/
Technical thermodynamics

22,5

15

7,5

105

O

Keurymanpizanmacy/
TemioMmaccooOmeH /
Heat and mass transfer

22,5

15

7,5

105

JiC)

Cy#BIK jXOHE Ta3 MEXaHUKAChI/
MexaHnka )XUIKOCTH U ra3za/
Fluid and gas mechanics

22,5

15

7,5

105

JiC)

DNEeKTPOTEXHUKA KOHE IIIEKTPOHUKA /
DJEKTPOTEXHUKA M DIICKTPOHHKA/ Electrical
Engineering and Electronics

15

15

15

105

DuA

Ne4 moayan «Kociou medepJik Herizgepi» / Moayab
Ne4 «OcHoBbI PO ecCHOHATBHOTO0 MACTEPCTBA»
/Module Ne4 «Fundamentals of professional
excellence»

Keimy 9HEPreTUKACHIHBIH Heriznepi KOHE
9KOJIOTHSUIBIK Tpobemanap /

OCHOBI)I TCIIOOHCPICTUKHU )44 3KOJOI'n4CCKUe
npobaembl/

Fundamentals of heat power engineering and
environmental problems

30

15

105

O

Oky Ttoxipubeci /Yuebuas mnpaxtuka/ Educational
practice

TO

NeS moay b «IHeprusi eHAipyaiH agicrepi» /
Moayab NeS «MeToabl reHepaluy IHeprum» /
Module No. 5 «Methods of energy generation»

JKbury 35eKTp CTaHIHUSJIAPBIHBIH TEOPHSIIBIK HETi3nepi
/

TeOpeTI/I‘{eCKI/IC OCHOBBI TCIJIOBBIX JJICKTPHUYCCKUX
cTaHmi /

Theoretical foundations of thermal power plants

30

15

105

TO

Cynbl naibiHaayabIH (HU3UKa-XUMHUSUIBIK 91icTepi /
DU3MUKO-XUMHUYECKUE METO/IbI IIOJrOTOBKH BOJIbI /
Physico-chemical methods of water preparation

30

15

105

JiC)

OHeprusHb OHAIPY XKoHE TapaTy XKylenepi /
CucTeMBbl TPOU3BOJICTBA U PaCIpeACTICHUS
SHEPTOHOCHUTENEH /

Energy production and distribution systems

30

15

105

JiC)

OpTaHBIKTaH}IBIpBIHFaH KBUIBITY KOHC KBLIBITY
xeninep / Temodukaius u Tertossie cetu / District
heating and heating networks

30

15

105

O




Nol-mmi KOCINTIK npaktuka/[IpodeccnonanpHas
npaktuka Nel/ Professional practice Nol

JiC)

Ne6 monyib «JKbli1yIHepreTHKaJIbIK pouecTep MeH
KypbuIFbLiap / Moayab Ne6 «IIpomeccsl u
annmapatbl TemiodHepretukn» / Module No. 6
«Thermal power engineering processes and devices»

OTeIH  nmalpIHIAYy  TEXHOJNOTHACH/  TeXHOIOTHS
noaroToBku Torusa/ Fuel preparation technology

22,5

15

7,5

105

O

Coprputap, KenmgeTkimrep, kKommpeccopiap/ Hacocsr,
BEHTHJISITOPEI, KOMIIpECCOphI/ Pumps, fans,
COMpPressors

22,5

15

7,5

105

O

OHIIPICTIK KBUTY )KOHE Macca aiMacy MpouecTepi MeH
KOH[[LIprIIIapLI/ HpOMLIHIJ'IeHHLIe
TEMIOMacCOOMEHHbIE  MPOLECCHl W yCTaHOBKH/
Industrial heat and mass transfer processes and
installations

30

15

105

O

JKorapsl TemmepaTypaiblK MPOLECTEP KOHE >KOFapbl
TEeMITepaTypaibl KOHABIPFBUIAPIBIH KYMBICHI/
BLICOKOTGMHepaTypHBIe MNpoHecCrl MW ISKCITyaTanus
BBICOKOTEMIIEpaTypHBIX ycTaHOBOK/ High temperature
processes and operation of high temperature plants

22,5

15

7,5

105

TO

Ne7 moayab «Kblily 3HepreTUKAHbIH 3KO0JIOTMAJIBIK
acnekriziepi» / Moayapr Ne7 «Ikoaormyeckue
acmekTbl  Temiao3Hepretuxku» /[ Module Ne7
«Environmental aspects of heat power engineering»

XKany TeopusichiHbIH Heri3aepi /
OCHOBBI TEOPHH TOPEHUSI /
Basics of combustion theory

22,5

15

7,5

105

J3C)

)KbmyaﬂepreTI/IKanHK KOHABIPFbLIApAbI Maianany
Ke3iHJIeri KopIaraH OpTaHbl KOpray/

OxpaHa OKpyXarolei cpeapl P dKCIUTyaTaluu
TEIUIOHEPTETHIECKOTO 000pyIOBaHUS/
Environmental protection during operation of thermal
power equipment

30

15

105

TO

Ne§ moayab «7KbL1y JHepreTHKacbIHAAFbI CeHIMAiTIK
JKoHe Tdyekeaep» / Moayab Ne 8 «Hane:xkHocTs u
pucKH B Tem1o3Hepreruke» / Module No. 8
«Reliability and risks in thermal power engineering»

Kbty sHEpTEeTHKANBIK JKa0IbIKTAPABIH CEHIMILTIT1
TEOPUSCHIHBIH Heriznepi /OCHOBBI TEOPUU HAJEHKHOCTH
TemIodHepreTndeckoro obopynosanus/ Fundamentals
of the theory of reliability of thermal power equipment

30

15

105

JiC)

Keurymen xaOasIKTay Kyienepin maiganany
Ke3iHAeri Toyekenaep /Prucku mpu sKcmTyaTaun
cucreM tertocHadxeHus/Risks during operation of
heat supply systems

30

15

105

D




KII nukai OKK/TK = 54 kpeaur /Huka 1] (BK/KB
= 54 kpeauta/ PD cycle (KV/EC) = 54 credits

Nel0 moayab «KbLi1y IJHEpreTHKAIbIK
KOHABIPFBLIap» / Moayas Ne 10
«Tenmmosnepreruyeckue ycranopkmw» / Module No. 10
«Thermal power units»

Kazannpeik KoHapIpreuiapsl/ KoTensHbIe yecTaHOBKH/
Boiler installations

22,5

15

7,5

105

O

Keury Ko3ranTKeImTapel/ TerioBele IBUTATENH /
Heat engines

30

15

105

O

Nell  mopyas  «Kbl1y  JHepreTHMKachbIHAAFbI
TeXHOJIOTUSIJIBIK TNpouecTepai yibIMAACTBIPY #XKIHE
Tuimaitiri» / Moayas Ne 11 «Opranuzauus u
3(PeKTUBHOCTE TEXHOJOTHYECKHX IPOLIECCOB B
Tenjo3Hepreruke» / Module No. 11 «Organization
and efficiency of technological processes in Heat
power engineering»

JKbuTy SHEpreTHKAIIBIK XKYHenepi )aHe YHSPTHSIHBI
naiinanany / TennosHepreTHuecKue CHCTEMBI 1
sHeproucmonp3oBanne/ Thermal power systems and
energy use

30

15

105

TO

OHIpICTIK Kayilci3miK )kKoHE eHOCKTI Kopray /
[IpomMeinuieHHas 6€30MacHOCTE U OXpaHa Tpyaa /
Industrial safety and labor protection

30

15

105

TO

Kazannpik xoHe TypOUHAIBIK Ka0IbIKTHI Maiianany /
DKCIuTyaTanus KOTeJIbHOTO U TYpOMHHOTO
obopynosanust / Operation of boiler and turbine
equipment

30

15

105

J3C)

Kpl1ysHEpreTHKa canachlHAAFbl DHEPTUS ayIUT1 KoHE
SHEPTUSHBI YHEM/IEy / DHEepProayauT, ¥ OLleHKa
3HeprodHHEeKTUBHOCTH B TEILIOIHEPTETHKE /

Energy audit and energy efficiency assessment in the
thermal power industry

30

15

105

TO

No2-mi xocinTik mpaktuka /IIpodeccuonanpHas
npaktuka Ne2/ Professional practice No2

O

Nel2 moayns «KbLTy-3HEepreTHKAJIBIK NpouecTepai
JK00aJ1ay JKIHE IKOJOTHIBIK TYPAKTBLUIBIKY /
Mogayas Nel2 «IIpoekTHpoBaHHe H IKOJIOTHYECKAS
YCTOHYHMBOCTH TeNJI0IHePreTHYECKUX NMPoLeccoB» /
Module No. 12 «Design and environmental
sustainability of heat and power processes»

JKeimy sHEpreTHKanbIK 00BEKTIIEPl JKobanay
Heriznepi / OCHOBBI IPOEKTHPOBAHUS 00BEKTOB
TEIJIOOHEPTETUKH/

Basics of designing heat power facilities

30

15

105

D




BipikTipinreH SHeproTEeXHOJIOTHSIBIK KOHABIPFBIIAp/
KoMOnHMpOBaHHBIE SJHEPTOTEXHOJIOTHUECKUE
arperats/ Combined energy technology agregates

Kby nel maiinanaHaThiH ka0IbIKTHIH aFbIMIAFbl
KaFJalblH ChIHAY, peTTey koHe Oaranay/ McubiTanue,
HaJlaaAKa U OLI€HKa TCKYIIEro COCTOAHUA
TEIUIOUCIIOIB3YIOIIETO0 000PYI0BaHMS/

Testing, adjustment and assessment of the current state
of heat-using equipment

OHEPKAICINTIK )KoHE KOMMYHAJIBIK Ka3aHIbIKTap/
[Tpon3BoaCTBEHHbIE 1 KOMMYHAJIBHbIE KOTEJIBHBIC /
Industrial and municipal boiler houses

JacTypiti eMec ®oHE KaHAPTHUTATBIH JKbLITY
SHEPrHUsCHIH oHAipy / HeTpamuunonHas u
B0300HOBsIeMas Temorenepaist/ Non-traditional and
renewable heat generation

I'a3 TypOuHaNEI sx0HE Oy ra3absl KOHABIPFBLUIAPHI /
['a3oTypOMHHBIC ¥ TAPOTa30BbIe YCTAHOBKHU/
Gas turbine and combined cycle gas plants

Keury xke3nmepin xxobanaynarsl IT TexHOMIOTHATIAD
KoHE KacaHIbl HHTeIUIEKT / | T- TexHOoIOTHH 1
WCKYCCTBEHHBIH MHTEIUICKT IPU IPOEKTUPOBAHUN
ucrounukos tera/ IT technologies and artificial
intelligence in the design of heat sources

XKeury sueprerukaceiaaarel Digital-memrimmep sxone
xacau b1 uaTeIekT/ Digital-pemenust u
HCKYCCTBEHHBIN HHTEJUICKT B TEIIOIHEPTreTHKE/
Digital solutions and artificial intelligence in thermal
power engineering

XKbuTymMeH KaMTaMachi3 €Ty aBTOHOM/IBI XKyiienepi /
ABTOHOMHEIE CHCTEMEBI TEILIOCHAOKEHM A/
Autonomous heating systems

ABTOHOM/IBI )KBUTYMEH ka0 IbIKTay KYHelepin
xobanay / [IpoekTnpoBaHre aBTOHOMHBIX CUCTEM
temtocHabxenust / Design of autonomous heat supply
systems

ExiHmi 5Heprust pecypcrapsl koHe 0JIap/bl aiJjanany
/

BropuuHble 3HEpreTUYECKUe peECypehl U UX
ucronb3oBanue / Secondary energy resources and their
use

ey sHEpreTHKANBIK 00BEKTiNep i )Kobanay
Heriznepi / OCHOBBI IPOESKTUPOBAHKS 0OBEKTOB
TEIJIOOHEPTETUKH/

30 15 105

™
30 15 105 ™

™
30 15 105
30 15 105 ™
30 15 105

™
30 15 105 ™
30 15 105 ™
30 15 105 ™
30 15 105

™
30 15 105 ™
30 15 105




Basics of designing heat power facilities

JiC)

OHepKacinTiH 3KOHOMHKACH! / DKOHOMHUKA oTpaciu /
Economics of the industry

OHEPKACINTIK KOCIMOPBIHAAPAA YHEPT OMEHEPKMEHT
yibiMaacTeipy / Opranusanys YHEproMeHEPKMEHTa Ha
npeanpustusix otpacau / Organization of energy
management at industry enterprises

15

30

105

OH

Kby SHEpreTHKACBIHAFHI cara KyHheaepi xKoHe
xanbIkapansiK ISO cranmapTTapsr /

CucreMbI KauecTBa U MEKIyHApPOIHBIE cCTaHAapTH [SO
B TEIUIODHEPTETHKE /

Quality systems and international 1SO standards in
thermal power engineering

30

15

105

JiC)

XKpl1y-3HEpreTrKa canachlHIaFbl HOPMATHBTIK YKOHE
olicTeMeNiK KAMTaMachI3 eTy /
HopmartuBHo-MeToan4eckoe obecneueHue B
TEIJI0HEPTeTHUECKOM oTpaciu /

Regulatory and methodological support in the heat and
power industry

30

15

105

O

XKpli1y sHEpreTHKachlHA TYTHIHYIIBUIAPIbIH Ha3aphl /
KJ‘II/ICHTOOpHGHTI/IpOBaHHOCTL B TeHJ‘IOQHepFeTI/IKe/
Customer focus in thermal power engineering

30

15

105

TO

IKOJIOTHSITBIK ToyeKenaep i Garanay JKOHE
KanapikTapasl  O6ackapy [/ OIleHKa 3KOJOTHYSCKHX
pHUCKOB M ympasienue otxogamu / Environmental risk
assessment and waste management

30

15

105

O

JKahauapik 2HEpreTHKAIaFbl KHBIHABIKTAp MEH
TeHJeHIusIap / BEI30BBI ¥ TPEHIBI MUPOBO
snepretuku / Challenges and trends in global energy

30

15

105

J3C)

JKaHapThUIATBIH SHEPTHAHBIH Oonariarsl / Bynyee
Bo30oOHOBIsIeMoit sHepreTHkH / The future of
renewable energy

30

15

105

J3C)

JKahauaplk sHEpreTHKA KOHE KIIMMATTHIK casicaT/
I'moGanbHas PHEPTreTHKA U KITUMATHIECKasl TOTUTHKA/
Global Energy and Climate Policy

30

15

105

O

JKaHapTbutaThIH HEPreTHKA )KHE JKaChUT KYPBUIBIC
caJlachIH/IaFbl Kacinkepulik / BozoOHoBIsIeMast
9HEpreTHKa v MpeJIpUHIMATENLCTBO B 00J1acTH
3ejieHoro cTpouTenbeTBa / Renewable Energy and
Green Building Entrepreneurship

30

15

105

JiC)

Kbty sHEpTETHKANBIK 00BEKTIIEpAETI TAaPHUKTIK
raszap IBIFapbIHIBLIAPEIH Gackapy/

30

15

105

O

30

15

105




YrpaBneHue BEIOpOCAMH MAPHUKOBBIX Ta30B Ha
obbekTax temiodnepreTuku / Managing greenhouse
gas emissions at thermal power facilities

Jurutom anmast Toxkipu6e / [peamumiaomuas npaktuka /
Undergraduate practice

JiC)

30

15

105

JiC)

KocoiMinia oKbITY TYpJiepi / JlomoTHUTeIbHBIE BHABI
ooyuenus / Additional types of training = 18
KPEAUTOB

Onpipictik TarputbiIMIama / IIpon3BocTBEHHAS
craxxnpoBka / Industrial internship

18

JiC)

Kopvimoinovt ammecmammay/ Hmozoeasn
ammecmauus/ Final attestation

JumIoMIOpIK JKYMBICTEI (3)KOOAHBI) JKa3y KoHe
Kopray/ Hamucanue u 3amura JUIUIOMHOM
paboTsl (mpoekta)/ Writing and defending a thesis
(project)

TO

«MukpokBaaudpukanus - Ka3zanabik
JKa0IbIKTAPBLIHBIH onepaTopbi» Ne9 moay.ti
Moayas  Ne9  «MuxkpokBanudukanus -
MamuHHCT KOTeJIbHOr0 000pYA0BaAHUA»
Module Ne9 «Microqualification - Boiler
equipment operator»

KbpuryTeXHUKABIK OJIIIeY KoHe OaKbpuiay/
TennorexHUUECKHUE U3MEPEHUS H KOHTPOIIB/
Thermal engineering measurements and control

15

22,5

82,5

TO

KasaHabIK jxa0IpIKTapAbIH, )KYMbBIC PeXKUMIEPIH
pertey *koHe Oakpuiay / Hanmaaka u KOHTpOIb
PEXKUMOB pabOTHI KOTENBHOT'0 000pyIOBaHHS /
Adjustment and control of operating modes of
boiler equipment

15

15

60

J3C)

KazanapIK xa0apIKTapasl KO HICY )KOHE
TEXHHUKAIBIK, KbI3MET KepceTy / PeMOHT u
o0cCiTy’)KHBaHHE KOTEIHHOTO 000pYI0BaHuUs /
Repair and maintenance of boiler equipment

15

30

60

O

KazaHbIK ka0 IbIFbIHBIH, )KYMBICBIHIAFbI
aBapUSUIBIK, )KOHE KaJIBIIITAH THIC YKaFaimap /
ABapuiiHble U HEIITATHBIE CUTYAIlMU PaOOTHI
KOTeJIbHOro obopyaoBanus / Emergency and
abnormal situations of boiler equipment operation

15

15

60

O




«MukpokBanuduKkanus - TypOuHAIBIK

sKa0IBIKTHIH onepaTopb» Nel0 moxysti

Mopyns  Nel0  «MuxkpoxkBanuukanuss -

MamuHiCT TYPOMHHOTO 000PYAOBAHMS»
Module Nel0 «Microqualification - Turbine
equipment operator»

KpuryTeXHUKAIBIK OIIIIey XKoHe OaKpiay/
TennorexHuuecKnue U3MEPEHHS U KOHTPOIb/
Thermal engineering measurements and control

15

22,5

82,5

JiC)

KazaHIbIK ka0 apIKTapIbIH, )KYMBIC PEKHUMACPIH
perTey xoHe OaKpuiay / Hamaaka u KOHTPOIb
PEXUMOB pabOThl TYPOMHHOTO 000PYAOBaHMS /
Adjustment and control of operating modes of
boiler equipment

15

15

60

O

KazanapIK xa0abIKTapbl KOHACY )KOHE
TEXHHUKAIIBIK, KbI3MET KepceTy / PeMOHT u
o0cyKMBaHHE TYpOUHHOTO 000pyIOBaHNUS /
Repair and maintenance of boiler equipment

15

30

60

TO

KazauapIK ka0 IbIFbIHBIH, )KYMBICBIH 1A bI
aBapHSUTBIK, ’K9HE KAJIBINITAH THIC YKaFaainap /
ABapuiiHbIe ¥ HEIITATHBIC CUTYaIlMU PAOOTHI
TypOuHHOTO 00OpymoBanus / Emergency and
abnormal situations of boiler equipment operation

15

15

60

TO




