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MHHoBaynnnblk 6blm  6epy 6irgapnamacbl Kenea  KyXaTTtap
Hernwpae aHpfeH reH/MIHHoBauMoHHass obpasoBaTesibHas nporpamMmma
pa3paboTaHa Ha OCHOBaHWUW crneaywLWNX AOKyMeHTOB /The Innovative
educational program is developed on the basis of the following
documents

1. MeMnekeTTK )KOrapbl >X3He )KOrapbl OKY OpHblHAH KewHn 6WwMm
ctaHpgaptel (KP BFM 20.02.23 Ne 66 pepakuusicel) / TOC Bbicwero u
nocieBy30BCKOro o6pasosaHus (B pegakunn MHuBO PK ot 20.02.23 Ne66) /
State Standard of Higher and Postgraduate Education (as amended by the
MESRK dated 02.20.23 No. 66)

2. KasakctaH Pecnybnmkacbl >xorapbl 6Mnm 6epyaw, yntTbik 6L1IKTLIK
wenbepl/HaunoHanbHass pamka KBanuduKkauuii  BbICLIEro  06pa3oBaHuA
Pecny6nukn KasaxcTaH/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan

3. Koci6n ctangapt/lNpodeccmoHanbHbiii ctaHgapT/Professional standard:

- «3JkcnnyaTtaums W peMOHT KOTNOTYpOGUHHOro o060pynoBaHuMsA», faTa YTB.

02.05.2019;

- «XMMUYeckaa BOAOMNOArOTOBKa KOTNOB», AaTa yTB. 20.12.2022;
- «QKcnnyataumMsa M peMoHT ob6opypoBaHuA M Tpy6onpoBOAOB TeNaoBbIX
ceTei», fgata yT8B. 20.12.2022;

- «Peanu3saumsa 1 cobIT TENJ0BON 3Heprueli», gata yTe. 18.12.2019;

- «QKCMnayaTaumsa CUCTeM TennocHabxeHus», fgara yTe. 26.12.2019.

- «OnepaTtnBHOE ynpas/ieHe TeNN0BbIMU CeTAMM», gaTa yTB. 20.12.2022.

4. «KaszakCcTaHHbIL, Xala MaMaHAblKTap MeH Ky3blpeTTep atniackl (2020 xbin) /
«ATnac HOBbIX npodeccuin n komneteHumin KasaxcraHa (2020 log) / «Atlas of
new professions and competencies of Kazakhstan (2020):

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

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

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


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

«XKblNyaHeprermka» KageapacblHbll, OrbipbiCbiAa KapacTapbliajbl XatTama/lpoTokon/Protocol Ne 3 «*?3» 2{)A-S"

PaccmMoTpeHa Ha 3acefaHunn Kadeapbl «Tenn0sHepreTMKa» Kadegpa meHrepynna/3asegytoumii kageapoii/Heac! of department

. . A. E. KapmaHoB / A. Karmanov
Considered at the meeting of the department «Heat power

engineering» (konbl/noanucs/signature)
PakynbTeTTL| OKY-3AKTEMENX KelleclleH Kenrcwia)/ XatTtama/lpoTokon/Protocol Ne/0  «$6» tPi" 2Q
CornacoBaHo y4ebHO-MeTOANYECKUM COBETOM (haKynbTeTa/ ®akynblenw, OOK Toparacsl/lMpeacegatens YMC dakynbteta/ Chairman of

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

9/n) A. Wumnd / A. Shimpf

(konk/noanuce/signafure)

YHUBEPCUTETTLY, OKY-34KTeMen” KeueaMeH Kenkusg/ Xatrtama/l1poTokon/Protocol Ne )iQ « 20)n

CornacoBaHo y4e6HO-MeTO4NYECKMM COBETOM yHUBepcuTeTa/ YHusepcutetTw, O0K Toparackl/Mpeacenatens YMC yHuBepcutetal/

. . . . Chairman of the ,University EMC
Agreed by the educational and methodological council of the university" y

(Konk/nognucek/signatufe)

AKageMusanblk KommTeT/AKagemmueckmin kommtet/Academic committee

A.Teri/ N.®amunHa/N. Surname Nayasbimbl/OomkHOCTL/10b title Konbl/Mognnces/Signature
O.Tanunos /0. TanunoB / O.Talipov PhD, dakynbTeT gekaHbl/ PhD, gekaH thakynbteTa/ PhD, Faculty Dean
A.KapmaHoB / A.KapmaHos / A.Kannanov PhD, kategpa Menrepyniici / PhD, 3aBegytowuii kaegpoi / PhD, Head of
Department
A. Tnesako/ A. NnesaKo / A. Plevako XbInysHepreTka maructpa ara okbITyLWwbl/CTaplunii npenojasaTesib

Kageapbl T3 / Master of Thermal Power Engineering, Senior Lecturer

E. Kyuep / E. Kyuep / E. Kucher «ACW» XXLLUC aTkapyLbl AUpeKkTopbl / ICNONHUTENbHBIA AMpeKTop TOO
«ACW» [ Executive Director of ASI LLP

B. KopoTtkosa / B. KopoTkosa / V. Korotkova TIOnYP-102 ctygeHT! / cTyaeHT rp. TOnYP-102 / student gr. TOnYP-102



A.Ten/N.®ammnua/N.Surname

M. Boikoii / M. Bbikos / P. Bykov

A. KaceHoB / A.KaceHoB/ A. Kasenov

C. XaceHoBa/ C. XaceHoBa / S. Khasenova

M. NmaHaeB/ M. imaHaeB / M. Imanaev

\.i>epi y3uHoB / /\.r>eprysunHos /

Buwuw, 6epy 6aTmapnamacbl Kenecl
Ky"KaTTap HennHpae
alipneHreH/O6pawBaTenbHas
nporpamma paspaboTaHa Ha
OCHOBaHUWN CrefyLLMX JOKYMEHTOB
/The  educational program is
developed on the basis of the
following documents

berguzinov
A. Ayb6akunpos/ A. Aybakupos / A. Aubakirov

JKCNEepTHbIA KOMUTET
Nayasbimbl/QomkHoCTb//10b title
«Extension» y3f)a3 6w M 6epy opTanbIrbiHbL AUPEKTOPbI/ AupeKTop

LeHTpa HenpepbiBHOTro o6pasosaHus Extension/ Director of the
"Extension” Centre for Continuing Education
AKKLEMUANBIK KbI3MET gefdapTameHTwyL, anpekTopsl /Aunpexktop AAL/
Director of the Department of Academic Activities
AKafeMusnblK Kongay 6ackapmacbiHbil, 6acTbirbl/ HayansHMK ynpaBTeBiiis -

akagemunyeckoi nogaep>xxku/ Head of the Academic Support Oer"UJ,>’\|,,!3a%VV>& n
Tiry
§E

K;onel/Mognucs/!"nalure

«[MaBnogap xbiny xenwep!» XXLWC 6ac gupektopsl/ MeHepanbHbLL?/?
anpektop TOO «[IMasnogapckue Tennosble cetu»/ General Direct >pf
\\N\)\MBHOf_ AP3HEPIO0]
npoceccop / npodeccop/ professor ] anr, c
TOnYP-102 ctygeHn / cTyaeHT rp. TAnYP-102 / student gr. TOu>XN%,,n

iXCT

1 KP FbifbIM >X3He >orapbl 6unM MAUHUCTPAWHLW, 2022 Xbinrbl 20 wwaenen Ne2 6yipbirbiIMeH 6GeKrriireH
XOrapbl X3He >Korapbl OKy OpPHblHAH KewHN 6w M 6epyfl, MeMenekeTnK »annbira MwaeTn craHfapTTbl (Kaua
pegakymaga 04.03.25 Ne90) /IocypapCTBeHHbI 006Weo06sa3aTenbHbIi CTaHAAPT BbICWIEro M MOCNEeBY30BCKOIO
obpa3oBaHus, yTBepXAeHHbI npukazom MHuUBO PK ot 20 utong 2022 roga Ne2 (B pegakuum ot 04.03.25 Ne90)/
The state mandatory standard of higher and Postgraduate education, approved by the Order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (as amended on 03/04.25
No. 90)

2. KasakctaH Pecny6nukacbl »orapbl 6wm 6epyau, ¥/TTTbK 6wwTwK weHbep/HaunoHanbHas pamka
KBanmukauuin Bbicliero obpasoBaHua Pecnybnukm Kasaxctad/blaiional Qualifications Framework for Higher
Education of the Republic of Kazakhstan



Binim 6epy 0arnapaamaceinbiHnacnopthl/IlacniopT o6pa3oBaTensHoii mporpammbl/Passport of the educational program

Tipkey nomipi/Perucrparmonnsiii Homep/Registration number

Binim 6epy canachIHBIH KOJBI )KOHE aTaybl/
Kon n HaumeHnoBanue obnactu oOpa3oBaHus/
Code and name of education field

6B07 WmkeHepItik, oHACY XKoHE KYPBUIBIC caaiapbl
6B07 UmxenepHsie, 00padaThIBAIOIINE U CTPOUTEIBHBIE OTPACIIH
6B07 Engineering, manufacturing and construction industries

JlaiisIHmay GarbITBIHBIH KOJIBI XKOHE aTaysl/
Kon u HaumeHOBaHME HANPaBIICHYS TOATOTOBKHU/
Code and name of training direction

6B071 UmkeHepus »oHEe HHKESHEPIIIK 1€
6B071 Nmxenepus 1 HHKEHEPHOE JEIIO
6B071 Engineering and Engineering affairs

Binim Gepy OarnapiaManapbITOOBIHBIH KOJIbI )KoHeaTaybl/
KO}.‘[ 1 HAUMCHOBAHUC I'PDYIIIbI O6pa30BaT€J'ILHI>IX nporpaMM/
Code and name of educational programs group

B062 DnexTpoTexHHKa KOHE YHEPTE€THKA
B062 DnexTpoTexHHKa 1 SHEPreTHKA
B062 Thermal power and engineering

binim Gepy OaraapiaMachiHbIH KOJIbI JKOHE aTaybi/
Kox n HaumeHnoBanue 00pa3oBaTeIbHOM MPOTpaMMBbl/
Code and name of the educational program

6B07177 XKeimy sHEpTEeTHKA )KOHE TYPAKTHI JaMy
6B07177 TemosHepreTuka U yCTOMYMBOE pa3BUTHE
6B07177 Thermal power engineering and sustainable developmentnt

binim Gepy OarmapiiaMachIHBIHMAKCATHI/
Lens 0Opa3oBaTesbHON NPOrpamMMBbl/
Purpose of the educational program

TypakTel maMyFa, CEHIMIUTIKTI apTTBIpyFa JKOHE JKaOABIKTHI ITaianaHyIbIH
TEXHUKAIBIK TOyEKeJIepiH TOMEHIEeTyre OaiaHbICThl MiHIETTEpHi iCKe achlpy YIIiH
KY3BIPETTUTIKTEpl 0ap JKbUTy SHEPreTHKAchl CajachlHAAFbl MaMaHIapiabl aaspiay /
[ToaroToBka  CHEIMAIUCTOB B OOJACTH  TEIUIODHEPTeTHKH,  OOJIaJArOIIUX
KOMIICTCHOUAMUA JIA  p€ain3aliuu 3anaayd, CBA3aHHBIX C YCTOﬁQHBBIM Pa3BUTUEM,
HOBBIIICHUEM HAJISKHOCTH M CHIYKEHHEM TEXHUUYECKHUX PHCKOB paboThI 000pymoBanus /
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 Gepy OarnapiaMachIHBIHTYPI/ WHHOBaMSIBIK
Bug o6paszoBaTenbHOM mporpaMMbl/ WNHHOBanmoHHas
Type of educational program Innovative
YBII Goiibiamia aedreii/ Yposens no HPK/Level according to the NQF 6

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

Binim Gepy OarnapiaaMachlHBIHEPEKIIETIKTEPi/
OTimanTe pHBIE 0COOEHHOCTH 00pa30BaTEILHON POTPaMMBI/
/Distinctive features of educational program

WnnoBanmselk  Oimim - Oepy  Oarmapmamacel  «IlaBmomapamepro» AK — cepikrec
KociMmopheIHAApHI, « EypasusiislK 3HEepreTHKANBIK Koprioparwsicel» AK, «Kaszxpom» THK
Akcy deppokopsiTiia 3aybIThl (uinaisl, «Kaszakcran amoMununiiiy AK Oipiece oThIpbII
93ipJieHAl KOHE CTYIEHTTEPAl KOCIMOpBIHAApJa iCKe achIpbUIATHIH HAKTHI OW3HEC-
MPOIIECTEpPTe TapTa OTHIPHIN, YHUBEPCHTET XKOHE CEpPIKTEC KOCiMOphIHIap Oa3achIHIa
iCKe achIPBUTATHIH O0Ia bl

WuHoBauusuiblk OiniM Gepy OargapiaMachIHBIH epekiieniri — « X Kpury sHepreTuka >koHe
TYPaKThI JaMy» HET13T1 (6acThn) OarmapiiaMachl OOMBIHIITA JKOHE
MUKpOKBanu(pUKausaaan Tanaay OoiibiHma («KazaHIbIK a0 bIKTapablH ONEpPaTophD»,
«TypOuHAIBIK XKaOIBIKTEIH ONIEPATOPBD») OKY HOTIIKENIEPiH KaJIBIITACTRIPY, MOHACPIIH
Ma3MyHBI «JKaHa MaMaH/IbIKTap aTiiacbiHay colikec/




WNuHoBanmonnass  oOpa3oBareibHas  MporpaMM  pa3paboTaHa  COBMECTHO  C
npeanpustusMu-naptaépamu AO «IlaBnomapauepro»,  AO «EBpa3zmiickas
JHEpreTUdecKas Kopropamus», AKCyckwil 3aBom ¢eppocmiaBoB ¢minan «THK
«Kasxpom», AO «Amomununii Kaszaxcrana» u Oyler pealu30BbIBaTECS Ha 0Oa3se
YHHBEpPCUTETAa W TPEANPUATHIH-TIAPTHEPOB C MPHUBJICUCHHEM CTYICHTOB K PeajbHBIM
TEXHOJIOTHYECKHM MPOLIECCaM, peau3yeMbIM Ha PEANIPUATHIX.

OcoOeHHOCTRIO ~ WHHOBAaIlMOHHOM  OOpa30BaTeNbHOM  NpOTrpamMMbl  SIBISIETCA
dopMupoBaHHe  pe3yabTaTOB OOy4YeHHs TI0 OCHOBHOM (Major) mporpamme
«TemnosHepreTnka W yCTOHYHMBOE Pa3BUTHE» W IO BHIOOPY M3 MHUKPOKBATH(DUKAITHIA
(«MamMHUCT KOTEILHOTO 000pyA0BaHUs», « MaIMHUCT TYpOMHHOTO 000PYA0BaHUSN),
CojIep)KaHue AUCIHUILIHH B COOTBETCTBUH 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 Professions.

OxkpiTy Tini/SI3pik 06y4enus/Language of education

Ka3ak, opbIC / Ka3axCKui, pycckuii /
kazakh, russian

Kpeautrep kenemi/O6bem kpenuros/Volume of the credits

240

Bepinerin nopexe/Ilpucyxnaemas crenens/Awarded degree

bakanaBp/bakanasp/Bachelor

Oxy mep3imi/Cpok obyuenus/Period of study

4 xbu1/4 rona/4 years

Jaspiay OarbsITEIHA apHAJFAaH JTUIICH3USIHBIH KOHE OFaH KOCBHIMITIAaHBIH HOMIpi/
Howmep nutieH3un Ha HarpaBiieHHE TOATOTOBKY U PUIIOKESHUS K HEl/
Number of the license for training direction and its annex

Ne 035 o1 04.04.2019 1.

AKKpeIuTTey areHTTIriHIH aTaybl )KoHE aKKPEAUTTEYIiH KOJIAAHbLTy Mep3iMi/
HaumeHoBaHHE aKKPEIUTALIMOHHOI'O areHCTBA M CPOK JEHCTBHS aKKpEAUTAILIUK/
The name of the accreditation agency and the period of accreditation validity




TyJekrin oinikrigik cumarramacel / KBanudukaunonnas xapakrepucrtuka Beinyckanka / Qualification characteristics of a graduate

Bepinerin gopexe/
Ipucyxaaemas cremneHs/
Degree awarded

«6B07177 — Xbuty sHepreTuka *oHe TypakThsl Jamy» bbb OolibHIIa xbUTy?HEpreTHKa OaKaaaBpbl
Bakanasp Temmosnepreruku mo OIT «6B07177 — TemmosHepreTnka M yCTOMIUBOE PA3BUTHE)
Bachelor of Heat Power Engineering in the EP «6B07177 — Heat power engineering and sustainable development »

Kacibu xp13mer cananapsl/
Cdepsl ipodecCHOHANBHOM AeITENbHOCTH/
Avreas of professional activity

)KI:IJ'Iy:)HepFeTI/IKaHLIK GHHipiCHGH OaliJIaHBICTBI FHUIBIM MEH TeXHHKa cajgacel/O0macTh HAayKM W TCXHUKH, CBA3aHHAA C
teriosHepreTnueckumM npoussoacreom/ The field of science and technology related to heat and power production

Kocibu kp13mer o0BekTiepi/
O0BeKThI MPOHECCHOHATBHOMN e TeIbHOCTH/
Obijects of professional activity

JHEPreTUKa CaaChlHAAFbl KapIap/Ibl Aasipiiay bl )KHe KallTa Jaspiay bl ®KY3ere achbIpaThiH JKbLTyIHEPreTHKA KICITOPBIHAAPHI,
Ke3 KeNreH YITiferi FBUIBIMH-3epPTTeY YHBIMIAphl, OpTa KocinTik OimiM Oepy Mekemenepi/osHepreTHUeCKHe MPEApPHSITHSL,
HAYYHO-UCCIICAOBATEIbCKUE OPraHu3alMid JII000r0  THIA, YYPEKACHUS CPEIHEro MpoQecCHOHANIBHOrO 00pa3oBaHusl,
OCYIIECTBIISIIOIIME [MOJArOTOBKY W TIEPENOJArOTOBKY KaapoB B 00IacTd TeruiodHepreTuku/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 MoHAepi/
IIpeamets! mpodhecCHOHATBHON AATSILHOCTH/
Subjects of professional activity

JKBUTYSHEPTreTHKANIBIK OHEPKACIOIHIH TEXHOJIOTHSIIBIK IPOLECTepi MEH JKa0JbIKTaphl, HHHOBAIMSUIIBIK JKOHE PAllHOHAIN3aTOPIIBIK
KBI3MET, TYNKi OHIMHIH calachlH OakbUIay *KYHeci, KOCIMOPBIHAAFh cama MEHEHKMEHTI KYHeci, KOCImo phIHAaFsl €HOSKTI KOpFay
JKOHE OHEPKACINTIK KayilCi3IiKTi KAMTaMachl3 €Ty JKYHeci/TeXHOIOTHYECKHe MPOLecCchl 1 000pyI0BaHHE TEIUIO3HEPIreTHYECKOH
MMPOMBINIJICHHOCTHU, HHHOBAITMOHHAA U palluUOHAIU3ATOPCKasA ACATCIbHOCTb, CUCTEMbI KOHTPOJIA Ka4yeCTBa KOHEYHON MpOoaAYKIIHH,
CHCTEMa MEHEDKMEHTA KaueCTBa Ha NPEANPUATHH, CHCTEMa O0ECIICUeHUs] OXpaHbl Tpyda U IMPOMBINUICHHOH 0e301acHOCTH Ha
npennpusitun/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

Kocibu kp13met Typiepi/Bunst npodeccrnoHambHOM
nesitenpHOCTH/ Types of professional activity

OH/IIPICTIK-TEXHOJIOTHSJIBIK; YHBIMAACTHIPY-0acKapy, ecenTey-xo0aay/Iponu3BoICTBEHHO-TEXHOIOTHUECKas, OpraHU3alMOHHO-
yIpaBlieHUIecKas1, pacuetHo-mpoekTHas/ production and technological,organizational and managerial, settlement and design




Oky HaTu:xkesepi/PesyabTatsl 00yuyenusi/Educational outcomes

Kanpimrackan madeIMOaymapabl aybi3Ia J>KOHE »ka30amra Typlae YCBIHA OTHIPHINI, KONTUIAI OpTama e3apa ic-KHMMBLT kacayra KabOiterti / Cmocofen
B3aUMO/IeliCTBOBATH B MOJHUSA3LIYHON cpele, YCTHO M MHCLMEHHO NpeICTABIss BbIpadoTaHHble cyxaenust / Able to interact in a multilingual environment,
orally and in writing presenting developed judgments

OH1/PO1/ LO1

CaHIBIK TEXHOJOTHSUIAP/IBI KOJITaHa OTHIPBIII, CTATUCTUKAJIBIK JKOHE OJIIIEY 9ICTEPiH, KYHUETIK Talaay dIicTepiH, (GU3NKaIbIK XKOHE MATeMaTHKAIBIK MOICIbACP/I],
KOHCTPYKTOPIIBIK ~KY)KaTTaMaHbl KOJAHA OTBIPBIN, IIOHApPANbIK 3epTTeyiep OapbIChIHOA aNBIHFAH JAepeKTepAi TyciHmipyre kabimerti / Cnocoben
HHTEPHNPETHPOBATDH JAHHBIC, MOJYYCHHbLIC B X0A€ MECKIUCHUIIJINHAPHBIX nccnenosaﬂnﬁ, HCIOJb3YyH lIPl(l)pOBble TEXHOJOTIHH, IPUMEHAA CTATUCTUYCCKUE
U M3MEPHUTEIbHbIE METO/IbI, METObI CHCTEMHOr0 aHAIN3a, (PU3MYEeCKHe H MAaTeMATHYECKHE MOJIe]IH, KOHCTPYKTOPCKYI0 nokymenTamnuio / 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/PO2/ LO2

Komanzma KypaMbIHOa CBIHFACHIHOAPINBI Kayar Oepe OTBHIPHII, TaiM-MEHEHKMEHTTI KepCceTe OTBIPHIN, KOCiOM camagarbl HOPMATHUBTIK-KYKBIKTHIK aKTLIEp MEH
HOPMATHMBTIK KY)KaTTap/pl IMaigagaHa OTBHIPBII, jKoOanapipl o3ipieyre jkoHe icke aceipyra KaOimerti / CrmocoGeH B cocTaBe KOMAHIbI pa3padaTniBaTh U
Pean30BbIBATh MPOEKTHI, KOHCTPYKTHBHO pearupysi Ha KPUTHKY, J€MOHCTPUPYS TaiiM-MeHEI:KMEHT, WCIOJb3ysi HOPMATHBHO-TIPABOBbIE aKThl H
HOPMATHBHbBIE JOKYMeHTHI B npodeccuoHanbHoii 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

ChIHU Oilylay IaFabUIapblH MaliaiaHa OTBIPHII, aKMapaTThl TYCIHIIPY 'kKoHE Oaraiay apKbUIBI KOCiOW oHE QJISYMETTIK caliajia OHTAWIbI MIeniMIep HYCKalapbliH
Kanbinracteipasl / I'eHepupyeT BapHMaHTBHI ONTHMAJBHBIX pelleHMii B TNPog)ecCHOHAJIBbHONH M CcONMAIBLHOI cepe, MHTepNpPeTHPYS W OLEHUBAas
uHpopMaIMIo, UCIOJbL3YSl HABBIKH KpuTHYecKoro MbinuieHus / Generates optimal solutions in the professional and social sphere, interpreting and evaluating in
formation, using critical thinking skills

OH4/PO4/ LO4

TepMoanHAMUKAIIBIK, IUKIIAP/IB, )KBUTY aJIMacy MpOIECTEPiH, OJapIbIH MapaMeTpIepil, CYHBIKTap MEH Ta3fap/IblH KO3FaIIbIC IPOIECTEPIH TaJIAay apKbUIbI JKBLTY-
SHEPIreTUKANBIK MPOICCTEPIIH MOJCNbIACPiH KypyFa KaOuierri / CmocodeH co3aaBaTh MOJIEIH TEIJIOIHEPreTHYECKUX MPOLECcCoB, AHAJIU3UPYH
TEPMOAMHAMHYECKHE UKJIbI, TENJI000MeHHbIE MPOIECChI, HX MMapaMeTPhbl, MPouecchl ABUKEHU 51 JkuaAKocTeil 1 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

YHeMmal keTuiaipy omicTepiHe cyleHe OTBIPBIIN, XYMBIC KEHICTINiH YTBIMIblI YHBIMIACTBIpa >KOHE pecypcrapibl THIMJI NMaiijanaHa OTBHIPHIN, YHEMAl eHJIIpic
TYXBIPHIMIAMAChIH iCKe achIpyFa KabOinerti / CmocofeH peajM30BBLIBATH KOHUENUIHMIO 0epe:XIMBOro0 MPOU3BOJICTBA, OMUPASCh METOAbI OepeskKIuBbIX
VIIyYlIeHU#, pAMOHAJILHO OPraHu3ys pagouee MpoCTPaHCTBO U d(¢dekTUBHO HcHoab3ys pecypenl / Able to implement the concept of lean production,
relying on lean improvement methods, rationally organizing the workspace and efficiently using resources

OH6/PO6/ LO6

HopMmaTuBTiK KyKaTTapAblH TaJIANTAPBIH €CKepe OTHIPHIN, MYITbTH(U3NKAIBIK MOJENBICY, OHTAMIAHABIPY KOHE aBTOMATTAHABIPY OMICTEpiH KOJAaHA OTHIPHI,
KBLUTY-TEXHOJIOTHSLIIBIK a0/ IbIK KEIICHIH yx00anayra %oHe SHEPrUusiHbl YHEMJICHTIH jKa0bIKThI, COHBIH iIIiH/E aBTOHOM/IBI SHEPIus KO3/epiH TaHaayra Kaobinerri /
Cnocooen MPOECKTUHPOBATH KOMILVICKC TENJIOTEXHOJOTHYE€CKOT0 OﬁopyHOBaHHﬂ, HCIMOJb3YyHl ME€TOAbI MyJIle/I(l)I/BI/[‘leCKOFO MOA€C/JIMPOBAHNUSA, OITUMHU3AIUNA
H aBTOMaTHU3allUU, YUYHUTHIBasd TpeﬁOBaHl/lﬂ HOPMATUBHBLIX JOKYMEHTOB M OCYLIECTBJISIsA BblﬁOp 3Hepl"03(l)(l)e](Tl/lBH01"0 OﬁOpyIlOBaHl/lﬂ, BKJIIOYas
aBTOHOMHBIe HcTounuku Hepruu / 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

3usHIB JKOHE KayinTi (akTopiapIbslH ocepiH OONIBIpMaid, SKOJIOTHSIIBIK HOpPMalapAbl CaKTail OTBHIPHII, OHAIPiC KBI3METKEpIepi MEH XajlblK YIIiH KayilTepIiH
JICHIeliH TeMEHAETY YILIIH Hiapajap Kojjanyra kaOuterri / Cmoco0eH mpeanpumHHMATh MepBI /UISl CHUKEHHSI YPOBHSI OMAcHOCTed 111 Pa0OTHHUKOB
NPOM3BOCTBA U HaceJIeHWsl, NPeI0TBPaLIasi BO3AelicTBHEe BPEAHBIX M ONACHBIX ()aKTOPOB M cobuIIoast Ikosorndeckne Hopmel / 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

OHB8/PO8/ LO8

Kbty TEeXHOJIOTHSIIBIK JKaOABIKTBIH CEHIMII )KOHE aKayChl3 KYMBICBIH KaMTaMachl3 €Till, MyMKiH OOJIaTbIH TEXHUKAJBIK KayinTepil Oaranay jkoHE aliblH ajy
OoiibIHINA IIapajiap KeIeHiH jXy3ere aceipyra Kabinerti / CriocodeH oneHnBaTh U MPeayNnpexIaTs BO3MOKHbIE TEXHUYECKHEe PUCKH, PeaIn3ysi KOMILIEKC Mep,
o0ecreynBaAOIMX HAXEKHYI0 M Oe3aBapuiiHyI0 padoTy TemioTexHoJiormyeckoro odopyaosanmsi / 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/POY/ LO8

Heri3ri XpUTy SHEpPreTHKAIBIK KaOABIKTHl MaiifajgaHyra, KOJIAHBICTAFBl KaOJBIKTHl YKaHAPTYFa JKOHE JKaHAa KaONBIKTHI (’kaHa TEXHOJIOTHSFa), COHBIH IMIiHJE

OH10/P0O10/ LO10




KaHAPTBUIATBIH DHEPTUsl Ke3AepiHae I>KyMbIc icTeiirinmepai Oeitimmeyre kabimerti / CnocoGeH oOCYHIECTBJSTH JKCIJIYATAIMIO OCHOBHOIO
TEeMJI0IHEPTeTHYECKOr0 000PYyI0BaHMS, MOIEPHU3UPYH CYHIECTBYIOIEe H AIaITHPYsl K padoTe HOBoe 000pya0BaHUEe (HOBYIO T€XHOJIOTHIO), B TOM YHCJIe
paboTamiiee Ha B0300HOBIsIEMbIX 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

3amMaHayn TEXHUKAJIBIK JKETICTIKTEpIi MaifanaHa OTBHIPBI, OHBIH JKOFAPBl SHEPTHs THIMIUIITIH KaMTaMachl3 €TETiH KOCAIKBI JKBLTY-YHEPTeTHKANBIK >KAOIBIKTHI
naiiianany koHe keHzaeyre KaoOuieTri / Cnoco0eH OCyHIeCTBJSITh IKCIUIYATANIMI0O W OOCHYKMBAaHHE BCIOMOTaTeJILHOT0 TeIJI0IHEPTeTHYECKOT 0
000pYI0BAaHHS C MCHO0Jb30BAHHEM COBPEMEHHBIX TeXHHYECKHX JOCTHIKeHHIii, of0ecneynBasi ero BBICOKYIO 3HepreTHdyeckyw >¢dexktusHocts / Able to
operate and maintain auxiliary heat and power equipment using modern technical advances, ensuring its high energy efficiency

OH11/PO11/ LO11

3amaHayn eJlley >KOHE SIEKTpP >KaOABIKTapblH IaiiilalaHa OTHIPBIN YXOHE HOPMATHBTIK KY)KAaTTaMaHBIH TalalTapblH €CKepe OTHIPHIN, >KbULY TEXHOJIOT USUIBIK
KOHIBIPFBUTAPIBIH SHEPreTUKAIBIK ayIUTiH Kyprizyre xabimerti / CnocoGeH oCyumiecTBIATH IHEPTOAYAUT TEMIOTEXHOJOTHIECKHX YCTAHOBOK, MCHOJIb3Ys
COBPEMEHHOE M3MepHTEIbHOe W IJIEKTPOTEXHHYeCKOe 000py/I0BaHHE W YYUThIBas TpeGoBaHUsS HOpMATHBHOI nokymeHTammu / 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

Koy enmipyIni ®oHe KbUTYIbI MaiialaHaThIH KaOABIKTEIH SHEPTUsl TUIMAUTITIH apTThIPY, OHBI )KAHFBIPTY, OHBIH IIIIHAE KOJAAHBICTAFHI KOHE KaHa K0 IBIKTHI
OeitiMaey OoiibIHIIA IIapanapiblH TEXHUKAJIBIK-KOHOMUKAIBIK HerizgeMecin a3ipyeyre kaburerti / Cnocoden pa3padaThiBaTh TeXHHKO-IKOHOMHYECKHE
000CHOBaHHE MEPONPUSTHIA MO0 MOBLIIIEHUIO YHEPTeTHYECKO#i I3(P(PEKTHUBHOCTH TENJIOTeHEPUPYIOIEr0 U TEILUIOUCIOJIb3yoiero obopynoanus / 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

KeMipTeK 131H HeJ’IL[iK HMHHOBAIUAJIBIK TCXHOJIOTHUAIApAbl, KAJIABIKTAPJAbl OMHUCCUACHI3 KQACTEC JKapaTy JKOHC KOplIaraH opTara SMUCCHUAJIapAbl TOKTATY/AblH 3aMaHayn
TEXHOJIOTHSUTAPBIH CHTI3y apKbUIbl 3UAHIBI 3aTTapAbIH IIBFAPBIHABUIAPEIH a3aiiTyra Kabinerti / CnocodeH cOKpamaTh IMHCCHHM BpeIHBIX BellecTB, BHeIPSAS
WHHOBAIIHOHHBIC TEXHOJOIUMM HYJEBOIo YIJICKHCJIOTHOIO Ccjeaa, 0€39MHCCHOHHOH Yruiaud3danuu OTX010B, COBPEMEHHbIX TEXHOJIOTuii NnMoAABJICHUSA
BbIOpOCOB B oKpy:xkarouryto 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/PO14/ LO14




Binim 6epy 0arnapiaamaceinbIH Ma3MyHbl/Cogep:xanue o0pasoBarenbHoii nporpammbl/Content of the educational program

Bbakbliay OKky HaTHHKECH/
Monayab aTaybl/ KZ/ Cemecrtp/ IToH koabl/ IMonHiH aTaybl/ UK KIHE KOMIIOHEHT/ HbICAHbI/ PezyabTart
Ne Ha3Banue moxy.as/ ECTS Cemectp/ | Kox aucuunianusy/ HasBanue qucHuNINHbL/ Huxia u komnonent/ | @opma KOHTPOJIs/ o0ydenus/
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 kpenuTon
Miungerti kommonenT (51 kpeaut) / Oo6sn3aTenbpHblii KoMnoHeHT (51 kpenur) / Required component (51 credits)
KT/ Kazakcran tapuxsl /Mcropus Kazaxcrana / KBIVMK
1 5 2 IK/ History of Kaoakhotan T 00JJOK Emt/Jx3/Exam | OH/PO/LO 1,3
PK 1101 GEP/GC
Fil/ JKBIT/MK
2 5 7 Fil/ dunocodust / dunocodus / osophy 00/1/0OK Em1/OK3/Exam OH/PO/LO 1, 3
Phil 4102 GEP/GC
OneymerTik-cascu 6imiMm mMomymi / Momynb
conuaapHO-MoauTHYeckuX 3Hanuit / Module
«FN;Iar;TﬂgH;HK Al/Soc/Soc 4103 | of socio-political knowledge: SKEII/MK
3 6iinMy)I(9He i pFaHHH g 7 S/Pol/Pol 4104 SneyMeTTaHy/CounonorI/m/SO_CI_O|Ogy,. OOJOK Esr/xs/Exam OH/PO/LO 1. 3
TypaKTh ﬂafdﬂym» ) M/Ku_I/CuI 4105 Cascarrany/Tlonuronorus/Political science, GEP/GC '
Moy Nel Ps/Psi/Psy 4106 Mopenuerrany/Kyneryponorus/Culturology
«FyMaHHTapVHHe Icuxonorus / Icuxonorus /Psychology
3HaHUA U YCTOUYHUBOC ST/ . ] }KBH/MK
Pa3BUTHE TMIHOCTHY | Ller tini /MHocTpanHsbIil 361K/ FOreign
4 Module No 1 10 1,2 IYa/ language OO0OJ1/OK Em1/OK3/Exam OH/PO/LO 1
«Humanitarian FKL( é:)l'_?_z }I(EEFI//(EA?{
| aontoett w0 | as | Ky | KesomuiKesewi e | oouok | pademan | onroLol
development» K(R)L2108 GEP/GC
AKnapaTThIK-KOMMYHHKALIUSITBIK
AcT/ texHosorusuiap /MudopmaruoHHo- JKBIT/MK
6 5 1 ICtICT 1109 KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH/ OOJ1/OK Em1/OK3/Exam OH/PO/LO 2
Information and Communication GEP/GC
Technologies
JKBIT/MK
7 8 1-4 FK/F,?(S:/ 110 gﬁ;;g‘;fgj}f;fépy/ Pusuieckas KynbTypa / 0OJ/OK Cwn/3au/Pass | OH/PO/LO1, 3
GEP/GC
KK/TK uukii = 5 kpeaut /Huxa BK/KB = 5 kpeautroB/ KV/EC cycle = 5 credits
OKEK/ Owmip kayincizairi xxone enoekti Kopray / WKEI/TK
8.1 BZhOT/ Be30acHoCTS XISHEACATENBHOCTH 1 OOJI/KB Emr/Ix3/Exam OH/PO/LO 8
5 3 LSLprotol | OXpana pyna/ GEP/EC
Life safety and labor protection
8.2 KNSZhKM/ KyKpIK Heri3ziepi sxoHe chibaitsiac XKBIT/TK Emt1/9k3/Exam OH/PO/LO 3




OPAK/ YKEMKOPJIBIKKA KapChl MoJICHUET / OOJ/I/KB
FLAcC 2101 OCHOBBI NIpaBa ¥ AHTUKOPPYNLUOHHON GEP/EC
KyTbTYpbI/
Fundamentals of law and anti-corruption
culture
EBN/ DKOHOMHMKa jK9HE OM3Hec Heriznepi / XKBIT/TK
8.3 OEB/ OcHOBBI OKOHOMHKH M Gu3Heca/ OO//KB Emt/Kk3/Exam | OH/PO/LO 3,13
FEB 2101 Fundamentals of Economics and Business GEP/EC
Dkonorus Herizaepi / KBII/TK
EN/ OE/ OCHOBBI 3K0JI0THH/ OOJI/KB
8.4 Ewmt1/9k3/Exam OH/PO/LO 14
FE 2101 Fundamentals of ecology GEP/EC MR
FrouteiMu 3epTreynepain Herizaepi / JKBIT/TK
GZN/ ONI/ FSCR | OcHOBBI Hay4HBIX HCCIEOBAHMIA/ OOJI/KB
8.5 YAHBIX HCCICA Em1/Ox3/Exam | OH/PO/LO 1,3,4
2101 Fundamentals of scientific research GEP/EC MIPIERERa
KapsxsUibIK cayaTTsUIbIK Herizaepi/ OCHOBBI JXXBIT/TK OH/PO/LO
8.6 KSN/ ?1%?/ BFL | dumancosoit rpamorrocTa/ OOJI/KB Emt/9x3/Exam 1313
Basics of financial literacy GEP/EC
Kacannasr I/IHT6_JI_JI§KT_/ HCI_(}ICCTBCHHBII/I JKBIT/TK OH/PO/LO 2.7
8.7 Zhl/ 11/ Al 2101 | unrensext/Artificial intelligence OOJI/KB Emt1/9k3/Exam
GEP/EC
Kayirciznik »koHe HHKITIO3HUSIIBIK OpTa/ JKBII/TK
8.8 KIOQ?(I)Sl/SIE BesonacHOCTh M MHKITIO3UBHAS cpea/ OO/JI/KB Em1/OK3/Exam OH/PO/LO 8
Safety and inclusive environment GEP/EC
BII unkai (KK/TK = 127 kpenut /Huxa BJI (BK/KB) = 127 kpeautos/ BD cycle (KV/EC) = 127 credits
N v Ch/ Him/ . BILZKK
9 92 MOAYyJIb «lpreil Xumust / Xumus [ Chemistry BJI/BK Emt1/Ok3/Exam OH/PO/LO 2
TEXHUKAIIBIK Ch 1201 BD/KV
aWBIHABIKY / BII KK
10 Mozyns Ne2 m::l{]ggtzl Marematuxa 1/ Mathematics 1 bJ1/BK Em1/OK3/Exam OH/PO/LO 2
«DyHIaMeHTaIbHas BD/KV
TEXHUYECKAsA BIAKK
[OATOTOBKa / Mat/ Mat/ Marematuka 2/ MaremaTtuka 2/ OH/PO/LO 2
1 Module Ne 2 Mat2 1203 | Mathematics 2 ggﬁl\{/ Ent/Sics/Exam
«Fundamental
technical training BII/ KK
12 moduley Ph/ Fiz/ Ph 1204 | ®usuka / ®usuka/ Physics BJI/BK Em1/OK3/Exam OH/PO/LO 2
BD/KV
Ne3 monynb TT/TT/ TeXHHUKAIBIK TEPMOJMHAMUKA / BIT/)KK
13 «OKbl1y’HEpreTuKan TTh 2205 Texunueckast TepMoJUHAMUKA/ BJI/BK Emt/2Ox3/Exam OH/PO/LO 5
BIH TEOPHUSITBIK Technical thermodynamics BD/KV
Heriznepi» / Mojys Zhm/ Kt / BII/KK
YMaHBI3AIMACY. OH/PO/LO 5
14" | Ne3 «Teoperirseciue ™/ TemnomaccoobmeH / BJI/BK Ev/Os/Exam




OCHOBBI HMTr 2206 Heat and mass transfer BD/KV
TEIUIO3HEPTETUKI / SGM/ CyiBIK XKoHE Ta3 MEXaHUKaChl/ BIT/ KK OH/PO/LO 5
15 Module Ne3 MZHG/ MexaHuKa >KUIKOCTH U ra3za/ BJ/BK Emt/Ok3/Exam H/P
«Theoretical FIGM 1207 Fluid and gas mechanics BD/KV
foundatlon.s of heat EE/ DIEKTPOTEXHUKA )KOHE IICKTPOHUKA / BIT/2KK
16 power engineering» EE/ DrekrpoTexHuka u sekrponuka/ Electrical BJI/BK Ear/xs/Exam OH/PO/LO 12
EIEnEI 2208 Engineering and Electronics BD/KV
Ned momynp «Kacion XKbuty SHepreTHKachlHBIH HETIi3/epi JKoHe
uieGepitiK Herizaepi» 9KOJIOTUSUIBIK ITpobIieMarna;
Oepii i31epi ZhENEP/ po0. p/ BIT/ KK
/ Momynb Ne4 OCHOBBI TEIJIOPHEPTETUKU U DKOJIOTUYECKUE BJI/BK
17 OTEP/ Emt/3k3/Exam OH/PO/LO 4,14
«OCHOBBI po6eMsl/ BD/KV ’
FHPEEPr 1209 . .
poheCcCHOHATBHOTO Fundamentals of heat power engineering and
MacTepcTBay environmental problems
/Module Ned Oky Taxipubeci / BIT/ KK
«Fundamentals of Y P
18 . VuebOuast nmpakTuxa/ BJI/BK Cpin/3au/Pass OH/PO/LO 3,4
professional . .
Educational practice BD/KV
excellence»
JKbiiy 27€KTp CTAaHIUSIAPBIHBIH TEOPHUSIIBIK
ZhESTN/ Herizmepi / BIT/ KK
19 TOTES/ Teoperndeckue OCHOBBI TEIJIOBBIX BJI/BK Enr/x3/Exam OH/PO/LO 456
ThEThPP 2211 | YIeKTPHYECKHX cTaHmi / BD/KV ~
Theoretical foundations of thermal power
plants
Cynpl  nalbIHAAyablH — (QU3UKA-XUMHUSUTBIK
omicrepi / BIT/2KK
SDPhChA/ Du3uKo-XUMHUYECKHE METOAbI IOATOTOBKH BJI/BK
20 | N5 momymb «DHeprust FHMPV/ — BD/KV Em1/9Kx3/Exam OH/PO/LO 11
OHAIPYAIH oxicTepi» / PhChMWPr 3212 Physico-chemical ~ methods  of  water
Mogyib Nes preparation
«MeTo/1bl TeHepanuu ' - ‘
sHeprum» / Module EOTZh gHngﬂﬂHH E())nglllz)y ;K@I;e TaziTye)Kszﬂepl / BIT/ KK
21 | No.5 «Methods of SPRE / VCTEMBI TIPOM3BOACTBA I PACTPEACICHIA BJI/BK Emt/Ox3/Exam | OH/PO/LO 11,13
energy genel’atlon» EPrDS 3213 SHGPFOHOCHTeHe_H / L . BD/KV
Energy production and distribution systems
0zhzhzh/ ggiiﬁmitfﬁlepmlmaﬁ HKBUIBITY JKOHE EISKK
22 TTS/ d P | BJ/BK Emr/9x3/Exam | OH/PO/LO 6,7,11
DHHN 3214 T@Hn_c)(pm(al__{m H TCIIIIOBBIC CETH BD/KV
District heating and heating networks
Nel-mri kacinrik npaktuka/ BIT/KK
23 IpodeccronanpHas MPaKTHKA Nel/ BJI/BK Ceorn/3au/Pass OI;/]I-DOO]/.IIO
Professional practice Nol BD/KV e
Ne6 monynb OoDT/ OTBIH JalbIHIAY TEXHOJIOTHSCHI/ BIT/ KK
24 | «KpurysHepreTuKaibl TPT/ TexHOoJIOTHsI HOATOTOBKHU TOILIHBA/ bJI/BK Emt1/9k3/Exam OH/PO/LO 11
K TIPOIIECTEP MEH FPrT 2216 Fuel preparation technology BD/KV




KYpBIIFBLTAp /

SZhK/ Coprbuiap, *KenaeTkinrep, kommpeccopiap/ BIT/ KK
25 Mogyms Ne6 NVK/ Hacochl, BEeHTHIIATOPBI, KOMITpECCOPhI/ BJI/BK Emt/2K3/Exam OH/PO/LO 11
«IIponeccet 1 PFC 3217 Pumps, fans, compressors BD/KV
arnmaparsl
TEIUIO3HEPTETUKI / OHAIpiCTIK JKBUTYy JKOHE Macca anMacy
Module No. 6 0ZhMAPIK/ mporectepi MEH KOHJIBIPFBUIApHI/ BIT/ KK
«Thermal power [TpomsItieHHBIE TEIIOMacCOOMEHHBIE BJI/BK
26 . PTPU/ Em1/9x3/Exam | OH/PO/LO 6,7,11
engineering processes INHMTrPrl 3218 | TPOUCCCHI 1 ycTaHoBKH/ BD/KV
and devices» Industrial heat and mass transfer processes
and installations
JKorapsl TeMIepaTypasibiK MPOIECTEp KIHE
JKOFapbl TEMIIEPaTypalibl KOHABIPFBUIAPIBIH
ZhTPZhTKZh KYMBICHI/ BIT/ KK
27 VPEVU/ Bpicokoremneparyprpie  mpoueccet  u bI/BK Emr/x3/Exam | OH/PO/LO 10,13
HTPOHTP 3219 | KCIUtyarauus BBICOKOTEMIIEPATYPHBIX BD/KV
YCTaHOBOK/
High temperature processes and operation of
high temperature plants
Ne7 monynsb «Kpiny ZhTN/ Kany TeopUsCHIHBIH Heri3epi / BIT/ XK
28 SHEPreTHKaHbIH OTG/ OCHOBBI TEOPHU TOPEHUs / BJI/BK Emt/Ok3/Exam | OH/PO/LO 5,8,14
9KOJIOT USLIIBIK BCTh 2220 Basics of combustion theory BD/KV
acriekrimepi» /
Mouynbs Ne7 JKbUTy?HEPreTUKATIBIK KOHIBIPFBLIAP b
«OKOJIOrHYECKUE naijajgany Ke3iHjaeri KoplaraH OpTaHbl
ACTIeKTBI Kopray/
29 TETIOIHEPTETHKM / Zg%psﬁﬁgf/ OxpaHa OKpYKaroliel cpebl Ipu ]i;g//)é?(( Enr/x3/Exam OH/PO/LO 14
Module Ne7 EPDOTHPE 3221 | 2KCTUIyaTallui TETI0dHEpreTHIECKOro BD/KV
«Environmental obopynoBanwust/
aspects of heat power Environmental protection during operation
engineering» of thermal power equipment
Kbuty SHEpreTHKANBIK KaOABIKTapIbIH
Ne8 momymp «Kpury ZhEZhSTN/ CEHIMALTITT TEOPHUACHIHBIH HeTi3/epi / EISKK
30 SHEPTeTUKACHIHIAF bl OTNTO/ OCHOBBI TEOPUHU HAIEKHOCTU BJI/BK Enm/x3/Exam OH/PO/LO
CEHIMJILITIK XKoHE TETIOSHEPTEeTHIECKOT0 000pya0BaHMs/ 9,10,11
FThRThPE 3222 I BD/KV
ToyeKenep» / Fundamentals of the theory of reliability of
Moayns Ne 8 thermal power equipment
«HanexHocTts u
PHCKH B Kbutymen xadapIKTay Kyienepin
TEIUIODHEPTETHKEY / ZhZhZhPKT/ naiinanany Ke3iHIeri Toyekenuep / BII/KK
Module No. 8 Pucku npu sKCIuTyaTany cucteM bJI/BK OH/PO/LO
31 L . REST/ BD/KV Emt/OK3/Exam
«Reliability and risks RDOHSS 4223 TEIUIOCHAOKEHUs/ 9,10,11
in thermal power Risks during operation of heat supply
engineering» systems




KIT nuxai OKK/TK = 54 kpenur /Huka I (BK/KB = 54 kpeanta/ PD cycle (KV/EC) = 54 credits

Nel0 momyns «Kpimy
SHEPreTHKATBIK KK/ Kazaunpix konasipreuiapsl/ KoTensHsle KII/ KK
36 KOH/BIPFBLIAP / 5 KU/ ycTaHoBKu/ I11/BK Emt1/DK3/Exam OH/PO/LO 5,7
Mozyis Ne 10 Bl 3301 Boiler installations PD/KV
«Tennosneprernueck
He YCTaHOBKH / ZhK/ Kby KO3FaNTKbIIITAPbL/ KIT/ KK
37 Module No. 10 5 TD/ TermuoBsle ABUraTeNy / I1JI/BK Em1/OK3/Exam OH/PO/LO 7
«Thermal power HE 3302 Heat engines PD/KV
units»
JKbUTy SHEPreTHKANBIK XKYyHenepi )oHe
ZhEZhEP/ SHEPTHsIHBI Naiiaiany / KIT/2KK
38 5 TSE/ TemmosHepreTHIecKue CUCTEMBI H I11/BK Emt/Ok3/Exam OH/PO/LO 6,7
TSE 3303 SHEPrOUCIIOJIbL30BaHKE/ PD/KV
Nell momyns « Kbty Thermal power systems and energy use
SHEPIreTUKACHIHIAFbL OHIPICTIK KAYINCI3MiK XKoHE CHOCKTI
TEXHOJIOT USUTBIK OKEK/ Kopray / KITHKK
39 pouecTepAi 1 PBOT/ [TpombinuieHHas! 6€30I1aCHOCTD U OXpaHa [1JI/BK Emt1/9k3/Exam OH/PO/LO 8
YHBIMIACTBIPY JKOHE ISLP 1304 Tpyna / PD/KV
THiMIUTITD / Moysb Industrial safety and labor protection
Ne 11 «Opranuzamus
R — Kai’,aHZ[LIK JKOHE TYpOUHAIIBIK JKA0IBIKTHI
TEXHONOMIECKIX KTZhP/ nadnanany / KIT/KK
40 IPOTIECCOB B 6 EKTO/ DKCIUTyaTalus KOTeIbHOTO ¥ TypOUHHOTO I1J1/BK Em1/OK3/Exam OH/PO/LO 10
OBTE 3305 obopynoBanust / PD/KV
TEIUIODHEPTETHKEY / . . . .
Module No. 11 Operation of boiler and turbine equipment
«Organization and KbLmysHEepreruka cagachlHIarbl SHEPIUs
efficiency of ZhSEAEU/ ayIuTi XKOHE PHEPTUSHBI YHEMEY / KIIKK
a1 technological 6 EOET/ OHErOayIIAT, U OlICHKa TIJI/BK Emt/Jxs/Exam | OH/PO/LO 12,13
processes in Heat EAEEATPI 3307 | sHeproa¢hekTHBHOCTH B TEIUIOIHEPTETHKE / PD/KV
power engineering» Energy audit and energy efficiency
assessment in the thermal power industry
Ne2-m1i kacinTik npakTrka / KII/ KK
42 6 IIpodeccronansHast mpakTrka Ne2/ I1I/BK Corn/3au/Pass OIS/J}_)OO]/_IIO
Professional practice No2 PD/KV T
Nel2 momyns «Kpoty- JKpL1y sHEpreTHKaNBIK 00beKTiIepai
DHEPreTUKAIBIK ZhEOZhN/ *)obaiay Herizzepi / KIT/ KK
43 | mpomecrepai xobanay 7 EOT/ OCHOBBI IPOEKTHPOBAHUS 00BHEKTOB I[I/BK Emt1/9k3/Exam OH/PO/LO 7,13
JKOHE IKOJIOTHSUIBIK BDHPF 4308 TETIOPHEPTreTUKH/ PD/KV
TYPaKTBLIBIKY / Basics of designing heat power facilities
Monyns Nel2 BipikTipinreH sHEPrOTEXHOIOTUSITBIK
«[IpoexTupoBanue u BEK/ KOHABIPFBLIAp/ KII/ TK
44.1 9KOJIOTHYECKast 7 KEA/ KoMOuurpoBaHHbIE ]I/ KB Emt/OK3/Exam OH/PO/LO 10
YCTOIUNBOCTH SETA 4301 SHEProTEXHOJIOTHUECKHE arperarsl/ PD/ EC
TETIOPHEPTreTUIECKUX Combined energy technology agregates




44.2

44.3

44.4

44.5

44.6

44.7

44.8

44.9

44.10

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

Keumyap! mainanaHaTeH KaOIBIKTHIH
aFbIMJIAFbl JKaF/1alibIH ChbIHAY, PETTEY KOHE
Oaranay/

KIl/ TK

Zh}IDNZ g%?%sB/ UcnpiTanue, HaJlagKa U OLEHKA TEKYLLEro I11/ KB En/x3/Exam OH/PO/LO 9.11
TAASSHUE 4301 | COCTOAHNS TEIIOUCTIONB3YIOLEr0 PD/ EC MJIeExa '
obopynoBaHus/
Testing, adjustment and assessment of the
current state of heat-using equipment
OHEPKICINTIK KOHE KOMMYHAIIIBIK
OKK/ Ka3aHJbIKTap/ KI1/ TK
PKK/ IIpon3BOACTBEHHBIC 1 KOMMYHAIBHBIC 111/ KB Em1/OK3/Exam OH/PO/LO 6,7,10
IMBH 4301 KOTEINbHBIC / PD/ EC
Industrial and municipal boiler houses
JlacTypii emec jxoHE )KaHAPTHUIATHIH JKbLITY
DEZhZhEO/ SHEPrUsiChiH oHIpy / HeTpamuumonnas u KII/ TK
NVT/ BO300HOBIIsIEMast TEIUIOTECHEepaIus/ I11/ KB Emt/9OK3/Exam OH/PO/LO 10,14
NTRHG 4301 Non-traditional and renewable heat PD/ EC
generation
GTGK/ || o WOt oot Oy rasi KIl/ TK
GTngg/ 4301 ['a30TypOMHHBIC U TAPOra30BbIe YCTAHOBKHU/ ll;[é[; IE<CB Enr/Os/Exam OH/PO/LO 10
Gas turbine and combined cycle gas plants
Keury ke3nepin xobanaynarsr [T
TEXHOJIOTHSUIAP JKSHE KaCaHIbl MHTEIUIEKT / KIT/ TK
ZhKZhITTZhl/ | IT- TeXHOIOTHH U UCKYCCTBEHHBIN I/ KB
ITHPIT/ MHTEIJIEKT IIPH IPOEKTUPOBAHUN PD/ EC Emt1/9k3/Exam OH/PO/LO 2,7
ITTAIDHS 4301 | sicToYHHKOB TeruTa/
IT technologies and artificial intelligence in
the design of heat sources
XKbury sneprerukaceinaarsl Digital-
ZhEDShZhl/ IIEI).I.GHI.[il\i[Z[ep JKQHE yKacaHIbl MHTEIUIEKT/ KH; EK
igital-pemenns u uckyccTBeHHBIN 111/ KB
DS Al?'ﬁl’ll;”4301 MHTEIUTEKT B TeruiosHepreruke/ Digital PD/ EC En/Os/Exam OH/POILO 24,6
solutions and artificial intelligence in
thermal power engineering
ZhKEAZH/ XL{HYMGH/K&MTaMaCLIB €Ty aBTOHOM/IbI 11_({1;; EE
Kyienepi
A|_'|Aé51—3<01 ABTOHOMHBIE CHCTEMBI TEILTOCHAGKEHMs1/ PD/EC Emr/3xs/Exam OH/POLO 6
Autonomous heating systems
AZhZhzhzh/ AB"{OHOMF[LI )KgIJ'IyMe/HH)Ka6I[bIKTay Eﬁ; ;Ié
KyHenepiH xobanay / [IpoektupoBanue
D AIF->|'§§|;1/301 aBTOHOMHBIX CHCTEM TEIUIOCHAOKEHUS / PD/ EC Enr/Os/Exam OH/POILO 7
Design of autonomous heat supply systems
BEROP | eatiaanamy TCCoPOTAPEL HAHE QTP ﬁ‘;j B Emt/Oxs/Exam | OH/PO/LO 6




SERTU 4301 BropuuHbie 3HEpreTHUECKHe Pecypehl U UX PD/ EC
HCTIONB30BaHUE /
Secondary energy resources and their use
OE/ OHepKACINTIH SKOHOMHUKACHT / KIl/ TK
45.1 EO/ DKOHOMMKA OTpaciu / I1J1/ KB Em1/2K3/Exam OH/PO/LO 13
El 4302 Economics of the industry PD/ EC
OHEPKOCINTIK KOCITOPhIHIAPAA
OKEU/ SHEPTOMEHEDKMEHT YHBIMAACTHIPY / KIl/ TK
45.2 OEPO/ OprasH3allus SHEPrOMEHE/PKMEHTA Ha VKB Emt/dxs/Exam | OH/PO/LO 6,12
OEMIE 4302 NPEANPUATHAX OTPACIH / PD/ EC ’
Organization of energy management at
industry enterprises
JXKbuty sHEpreTHKachIHIAFHI cara xKyiienaepi
ZhESZhHS/ JKoHe xanbIkapanblk [SO cranmaprrapsr / KII/ TK
45.3 SKMSISOT/ | CHCTEMBI KaUCCTBA W MEKAYHApOAlible VKB Emr/9x3/Exam | OH/PO/LO 4
QSISTPE 4302 CTaH/IapThi ISO B TETUIOOHEPreTHKE / PD/ EC
Quality systems and international 1ISO
standards in thermal power engineering
JKbly-3HEpreTHKa CalaChIH/AFbI
HOPMATHBTIK JKOHE J/IICTEMENIK KAMTaMacChI3
ZhESNAKE/ | ety / ﬁ% ;Ié
45.4 NMOTO/ HopmaTuBHO-MeTOMIUecKoe oOecriedcHre B Emt/OK3/Exam OH/PO/LO 3,6,7
. PD/ EC
RMSHPI 4302 TEIUIORHEPTEeTHYCSCKON oTpaciu /
Regulatory and methodological support in
the heat and power industry
Kby 3HEpreTUKachiHa TYTHIHYUIBLIAPABIH
ZhETN/KT/KT | Hasapet / KIIMeHTOOPUEHTHUPOBAHHOCTH B EH; E}é
45.5 4302 TEIUIORHEPreTHKE/ Pé:)[/ EC Em1/OK3/Exam OH/PO/LO 4,6
Customer focus in thermal power
engineering
DKOJIOTHSIIBIK TOYeKeJJiepAl Oaranay >KoHE
KaJIbIKTap sl 6ackapy / KII/ TK
ETBKB/OERUO/ | Ouenxka JKOJIOTHYECKUX PpHUCKOB H 111/ KB
456 ERAWM 4302 | ympaBieHue orxonamu / PD/ EC Emr/Sxs/Exam OH/PO/LO 14
Environmental risk assessment and waste
management
JKahaHnpIK sHEpreTHKanarsl KUBIHIBIKTap KII/ TK
ZhEKT/VTME MEH TeHICHIHsuIap / 111/ KB
457 CTGE 4302 BBI30BBI ¥ TPEHIBI MUPOBOM SHEPTETHKH / PD/ EC Ewr/Sks/Exam OH/PO/LO 4
Challenges and trends in global energy
ZhEB/ JKaHapThUT1aThIH SHEPTUSHBIH 00JIaIIaFhI / KII/ TK
45.8 BE/ Bynymee Bo300HOBIIEMON YHEPTETHKH / [/ KB Em1/O13/Exam OH/PO/LO 10
TFRE 4302 The future of renewable energy PD/ EC
ZhEB/ JKahanapik SHEpreTHKa )KOHE KIUMATTBIK KII/ TK
45.9 GEKP/ cascat/ I1]1/ KB Emt1/9k3/Exam OH/PO/LO 10
GECP 4302 I'moOasibHAs SHEPreTHKA U KIIMMATHYCeCKast PD/ EC




MOJIUTHKA/
Global Energy and Climate Policy

X(aHapTLIJ'IaTBIH OHCPICTHUKA KIHE KAChLI

ZhEZhKSK/ KYPBUIBIC CaJIaChIHAAFBI KOCIMKEPJIIIK / KII/ TK
45.10 VEPOZzS/ | Bosobuosiiemas suepreruia u I/ KB Emt/dxs/Exam | OH/PO/LO 10,14
REGBE 4302 MPEINPUHIMATEIECTBO B 00JIACTH 3€JICHOTO PD/ EC
ctpoutenscTBa / Renewable Energy and
Green Building Entrepreneurship
JKpLi1y sHEpreTUKaNBIK 00BbEKTiLIepAeT]
MApHUKTIK Ta3/ap UIBIFAPbIHABLIAPBIH
ZhEOPGShB/ Oackapy/ IISIE; ?é
45.11 UVPGOT/ YupapneHue BbIOpOCaMy MapHUKOBBIX Ta30B PD/ EC Emt1/9k3/Exam OH/PO/LO 14
MGGETPF 4302 | na ob6bekrax TermuiosHepreruku / Managing
greenhouse gas emissions at thermal power
facilities
. KII/ KK
Juriom angel Toxipube / [peaaumiomuas OH/PO/LO 4,6,7,
46 4 8 npakrtuka / Undergraduate practice Eé[//E\Ij Coin/3au/Pass 8,9,10,11,13,14
Kocbimina okbITy TYpJepi / JononuuteabHbie Buabl o6yuenns / Additional types of training = 18 kpeautos
OHpipicTik TaFbUIBIMIaMa /
47 Tpoussonctaennas 18 8 [IpousBoacTBeHHas craxkuposka / Industrial Crin/3au/Pass E‘,)Igg)(l)éli(;
CTaXHMPOBKA internship ,8,9,10,
KopuoiThinasl atrectarray / MTorosas arrecramus / Final examination =8 kpeauron
JIMTIITOMIBIK AKYMBICTBI (KOOAHBI) Ka3y
JKOHE KOpFay HeMece KEIICH i eMTHXaH
KopsIThIHIBI JaWbIHIay KoHe Tarcelpy / Hammcanue u OH/PO/LO
48 arrecrartay / 8 8 3allKUTa JUIUIOMHOU paboThl (TPOEKTa) UK JOK/JITI/GP 1467
Hrorosas arrecraius MOATOTOBKA M ¢lavya KOMILIEKCHOTO 8:1,3,,1 4

/ Final examination

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




Honnep Typasl maaimertep/Ceaenns o nucuuniaunax/Disciplines Information

IMouHiH aTaysl/
HaumeHnoBanue
mucuunaanbl/Discipline
name

ITonHiH KbICKANIA cHIAaTTaMachl/
KpaTtkoe onucanue TMCIUNIUHDBI/
Short description of the discipline

Kpenurrep cansi/
KoanuecTrBo
KpeauTon/
Number of credits

OxkyHaTHHKECT/
Pe3yabTaT 00y4yenus/
Educationaloutcome

Kasakcran tapuxsr /
HUcropus Kazaxcrana /
History of Kazakhstan

IToHHIH MaKcaThl - Ka3aK XaJKbIHBIH 3THOTCHE3IHIH HETi3ri Ke3eHaepiH, YJbl Jaja ayMarblHIarbl
MEMIICKETTUTIK TeH OPKCHHET HBICAHAAPHIHBIH JBOJIOIMACHIH TYTac JXOHE OOBEKTHBTI JKapusiIayFa
Heri3aenreH KasakcraH Tapuxbl TYXKbIpbIMIaMachliH urepy. [IoHHIH Ma3MyHBI THUNTIK OaraapiiaMaMeH
aHpIKTamanel. CTyOeHTTep ipreii AEepeKTaHy JKOHE TapHXHAMANbIK MaTepuanmapiabl, Ka3zaKkCTaHHBIH
Ka3ipri 3aMaHFbl TapuX FBUIBIMBIHBIH JKETICTIKTEPIH 3€pTTelal, OFaH CylHeHE OTBIPBIN, CTYACHTTEp
TapuXH OKUFaJlapFa 3 Ke3KapacTapblH Oinmipim, momemneii. [IpakTukanblk cabakrapia CHUTYalHsIIBIK,
dmicTep/i KOJIaHa OTHIPHIN, CTYACHTTEP Ka3ipri JaMmy Ke3eHIHIH ©3€KTi MoceleliepiH, KOFaM eMipiHJe
0OJIBIN KaTKaH TapUXH MPOIECTep MEH KYObLIbICTAp/bl Tangaijpl, Tapuxu OTKEHHIH Ma3MyHbI MeH
epeKIIeNIKTePiH TYCIHAIPEeIi, OHBI TApPUXW ACPCKKO3IEPi CHIHHM Talgay apKbUIBl KalIbIHA KENTipeni.
Crynenrrep o3 OeTiHIE >KYMBIC OapbICBIHAA JPTYPJi pecypcrapisl (IEKTPOHIBIK KiTalxaHajap,
OHJIAWH MypararTap, OHJIalH Mypaxkailinap, dJeMAIK KiTamxaHajgap, Mypararrap) naijaiaHa OTBIPbII,
akmapat i3meiimi. Kypc OaphichiHIa Tapuxy AEPEKKO3NIEp/i aHBIKTAy, OKUFalIapiAbl JXKHHAY IKOHE
CHTIATTAY OMICTEepi MEH SIICTEpPiH KOJIJaHa OTHIPHII KoOamap sl 93ipiey KapacTepbutrad. [Tor GoHbIHIIIA
Coursera >xanmaii anibIK OHJIAHH KypCcTapbIHBIH IUIATGOpMaliapblHAH YKCAC KypcTap/ bl KaiTa ecenteyre
6oaanl, OpenU.kz, OpenU.tou.edu.kz sxone Gackainap.

Lenv Oucyunaumvl — oceoenue Kowyenyuu ucmopuu Kaszaxcmaua, OCHOBAHHOU HA YELOCMHOM U
00bEKMUBHOM  OCBEUWEHUU OCHOBHBIX 9MAN08 IMHO2EHE3Ad KA3AXCKO20 HApoOd, 60II0YUU  HOPM
2ocydapcmeeHHocmuy. U yugunuzayuu Ha meppumopuu Benuxou cmenu. Codepoicanue Oucyuniumbl
onpedeneno munogoti npozpammou. Cmyoenmol usyvam @QyHoamenmanbHvle UCMOYHUKOBeOYecKUue U
ucmopuozpaguueckue Mamepuaivl, OOCMUNCEHUAMU COBPEMEHHOU ucmopuyeckol Hayku Kazaxcmana,
ONUPAsiCb HA KOMOpble, CMYOCHMbL BbICKANCYN U  AP2YMEHMUPYIom COOCMEEHHbI 63271510 HA
ucmopuyeckue codovimus. Ha npaxmuueckux 3amsamusx ¢ ROMOWBIO CUMYAYUOHHBIX MeEMOO008
CcmyOenmbl NPOAHATUZUPYIOM AKMYAIbHbLE RPOOIEMbL COBPEMEHHO20 YMANA PA3GUMUSL, UCHOPUYECKUEe
npoyeccvl U AGIEHUS, NPOUCXOOAWUE 6 IJICUSHU O00Wecmsa, unmepnpemupyem cooepiucanue u
0COOEHHOCIU UCMOPUYECKO20 NPOULLIO20, PEKOHCIMPYUPYSi €20 NOCPEOCHmBOM KPUMUYECKO20 AHAIU3A
ucmopuyeckux ucmoynuxog. Cmyoenmvl 8 X00e camoCMOAMENbHOU pabombl OCYWecmesm HnOUcK
uHgopmayuu, UCNONL3YA pasiuuHble pecypcvl (1eKmpoHHble OUOTUOMEKY, OMIAUH aApPXU8bl, OHIALH
My3eu, Mupogvle Oubnuomexu, apxusvl). B xode Kypca npedycmompeHo pazspabomka HpOeKmos ¢
UCHONL30BAHUEM MEMOO08 U NPUEMOB BbIAGIEHUS UCMOPUYECKUX UCMOYHUKO8, cOOpa U Onucanus
cobvimuil. Ilo Oucyuniune 603MOJNCEH Nepe3auem aHATOSUYHBIX KYPCO8 C WIAMMOPM MACCOBbIX
omxpwimoix ouaatin kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u opyaux.

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.

Ounocodust / Gunocodus
/ Philosophy

KypctelH Makcatbl - Taburar (uiocouschl, FUIBIMA TaHbIM, KOFaM >KOHE MOJEHHET MacesesepiH
TEOPUSIIBIK JKOHE NMPAKTHKAIBIK TYPFBIIAH TYCIHYT'€ HETi3/leNreH Oiylay )KoHe NTYHHETaHbIM MOJICHUETIH
Kanbinractelpy. [loHHIH MasmyHbl Tuntik OarnmapnamaMeH aHbIKTananbl. [IoH CbIHM  oOifnaysl,
(unocouANBIK FRIIBIMA CAaHACHI KOHE aJIAMIePILIIIK YCTaHBIMbI 0ap TYJIFaHbBI IaMBITyFa OaFbITTaFaH.
Kypctel oKy OapbichlHIAa KOpLIaFaH IOBIHABIK II€H aJaM  ©MIpiHiH  aHTPOMOJIOTHSIIBIK,
SIUCTEMOJIOTHUSUIBIK, aKCHOJIOTHSUIBIK ~MOCeJIeNIepiH  TalKbulay YIIIH OeJceHal OKBITY oJicTepi
KOJIOAaHBLUIAABl. MPOOIeMAsbIK TOCUL, HaKThl JKarmaimapasl Tampay (case-stady), mura maGysLr,
JUANIOTTHIK JIopicTep, ICKepiiK OWBIHAAp, WiKipramacTap, coHpmaii-ak 3amaHaym |T KypamnapbrH
KOJIZIAHATBIH UHTEpakTHBTI oxicrep: OpenU mmardopmanapsl, MyJIbTHCEHCOPIBIK OUTIM Gepy copcenOi
(6eitne-nmapictep), YouTube GeliHe Ma3MyHBI skoHe T.0., OyJ1 OLTIM aTylIbuIapFa aHATUTUKAIBIK HKYMBIC
JIaFIbUIAPBIH KETUIipyre MYMKIHAIK Oepemi. baramay omicTepi periHze: aywi3mia cyxOart, jxasz0arra
Kayarnrap, Npe3eHTalsIIap JaibIHAAY jKoHE dcce a3y KoaaHpuiansl. [Ton Goiibrara Coursera sxarnmaii
alllbIK OHJIAMH KypcTapblHBIH IutaTopMaiapblHaH YKcac KypcTapiabl KaiWTa ecenrteyre Ooafpl,
OpenU.kz, OpenU.tou.edu.kz sxone Gackaap.

Lenv uzyuenus xypca - ¢hopmuposanue KyIomypbl MuIULIEHUS U MUPOBO33PEHUs, OCHOBAHHOE HA
meopemuyeckoe U NPAKmMu4ecKkoe OCMbICAeHUe npodiem Quiocopuu npupoosl, HAYYHO2O NO3ZHAHUS,
obwecmea u kyromypul. Codeprcanue OUCYUNIUHBL ONpedesieH0 MUnoeoll npoepammou. Jucyuniuna
Hanpaejena Ha passumue 1uiHocmu, 06]100&}0“4612 Kpumu4eCKum moliUleHUem, gbwzocod)cmuw HAY4YHbIM
CO3HAHUeM U HPABCMEEHHOU NO3UYUell. B npoyecce usyuenus Kypca o0na o6cyscoenus
AHmMpononocu4ecKux, 2HOoceojlocu4ecKux, aKkcuojioeuveckux npO6/l€M OprOlCCUOLL;eﬁ
0eticmeumenbHOCMu U HCUZHEOesAMelbHOCMU Yel06eKd UCnoib3yromcs Memoobl AKMUBHO20 o6yqenu}l:
npobnemublli NOOX00, AHANU3 KOHKPEemHbIX cumyayuil (case-stady), mM032060U wimypm, Ouani02osvie
JeKkyuu, oejosvie ueput, duCKyccuu, a makoce UHmepaxkmueHvle Memoobl ¢ npumeHeHuem coepemeHHoco
IT uncmpymenmapus: niamgpopmor OPENU, mynvmucencopuas obpazoeamenvuas cpeda (8uoeo-
JZeKl'ﬂlu), BUOCOKOHMEHM YouTube, u m.o. , WMo noseoJjium 06yqaiou4wwc;z coeepueHcmeosantb HaeblKu
AHATUMUYECKOU pa6ombl. B xauecmee memooos OYECHUBAHUA UCNONb3YVIOMCA. YCMHOoe co6ecedogaHue,
NUCbMEHHblEe 0OmMeEeniovl, Nn0020MoeKa npe3eHmaL;uL7 u Hanucauue scce. Ilo ()MCL;LH’UZMHB B03MOINCEH
nepeszadyem dHAN0CUUYHBIX KYpCO6 C nﬂam(])opm MACCOBbIX OMKPbBLIMbLX OHAALH Kypcoe COMVS@I‘CZ,
OpenU.kz, OpenU.tou.edu.kz u opyeux.

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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Mooynw coyuanbHo-
NOIUMUYECKUX 3HAHUTI
OJeyMeTTaHy
/Coumomnorus/ Sociology

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.

IToH KOFaMHBIH XXYHe peTiHAe AaMybl MEH )KYMBIC iCTey 3aHBUIBIKTAPbI, OHBI 3€PTTEy TapUXbl, 3€pPTTEY
omicTepi, KYPBUIBIMJIBIK JJIEMEHTTEPi, Kasipri MmpolecTep MEH e3repicTep, COHail-ak aJaMHBIH
KOFaMJIa¥Fbl OPHBI Typajbl TYTAaC WUJACSHBI KaJbINTACTHIpyFa OarpiTTasiFal. CTYACHTTEp 9JICyMETTaHYJIbIK
TEOPHSHBIH HETi3[epiH, 9JICYMETTaHYNIbIK 3€pTTEY OMICTEPiH, KOFAMHBIH SJIEyMETTIK KYPbUIBIMBI MEH
CTpaTH(UKALNUACHH, jKeKe OachIH JKOHE OQNICyMETTEeHYIH, COHNaii-ak oTOAachl, aybITKy, HiH, MOIEHHET,
aTHOC, OiniM, BAK, sxonomuka, /leHcaysbIK, XalblK, SJIEyMETTIK ©3repicTep CHIKTHI QJI€yMETTIK TOITap
MeH cananapzpl 3eprreii. [Iorai oKy 6apeIcEIHAA OiTiM aTyIIbUIap TYPIIi 9JI€YMETTIK HHCTHTYTTapAbIH,
TONTApPJIBIH, canajap MEH MPOIECTePAiH JaMy epeKIICTIKTepiH MU ma0yblTbl, ICKepIIiK OWBIHAAp, case-
study cusIKTBI OeJICeH Il dAicTep il KOJIaHy JKoHe OeiiHe KOHTEHTTI Malanany apKbliibl MeHrepeai. biim
aNyIbUIap Ka3aKCTaHIBIK KOFAMHBIH KYHIBUIBIKTAp XKyHeci, KOFaMIBIK, iCKepJIiK, MOJICHU, KYKBIKTBIK
KOHE STHKAIBIK HOpMajapbl TYPFHICBIHAH KOMMYHHKAIMSIHBIH OpPTYpJl cajajapblH ChIHU TYPFbIAaH
Oaranaiinpl. baranay TonThIK OasHAaManapasl KOPFay, CTYICHTTIH ©3 KbI3METI MEH YakbITTHl OacKapy
HOTHOKENEpl YIIIH jKayalKepIIUIiriH Ke3IeHTiH 3epTTey accelnepin ka3y Typinnae erexai. I1oH OoiibiHIIa
Coursera >xanmnail anibIK OHJIaH KypcTapbIHBIH IUIaT(GopMaIapblHaH YKcac KypcTaplsl KaiTa ecenteyre
6omamer, OpenU.kz, OpenU.tou.edu.kz sxoHe Oackamnap.

Hucyunauna nayenena na popmuposanue yerocmno2o npedcmasienis 0 3aKOHOMEPHOCMAX PaA3GUMUs
U DYHKYUOHUPOBAHUS 00Wecmea KAk cucmemvl, 00 UCMOPUU ee U3VHEHUs, MemOo008 UCCIeO08AaHUS,
CIMPYKIMYPHBIX DNIEMEHMAX, COBPEMEHHbIX NPOYeccax U U3MEeHeHUAX, a MmakKdce Mecme uenogexa 8
coyuyme. Cmydenmvl u3yuam OCHO8bI COYUOTOSUYECKOU Meopul, Memoobl COYUOTOSUYECKUX
uccnedo8anull, COYUanbHYI CIMPYKmMypy oduecmed u cCmpamu@ukayuo, IUYHOCMb U COYUATUZAYUT), d
maxaice CoyuanbHvle spynnvl U cQepuvl Kax cemvs, 0esuayus, peausus, Kyibmypd, SmHoc, 06pazosatue,
CMHU, srkoHomuKa, 300pogbe, HAceleHue, CoyuaibHble UsMeHeHus. B npoyecce uszyuenus oucyuniumv
obyuaiowuecs 0ce0Am 0COOEHHOCU PA3BUMUSA PA3TUUHBIX COYUATLHBIX UHCIMUMYMOS, 2PYIN, ompaciet
U npoyeccos uepe3 NpUMEHeHUue AKMUSHBIX MEemoO008 KAK MO032060u wimypm, oOenogvie uepul, Case-
study,u ucnonvsys eudeokonmenm. ObOyuarowuecs Kpumuuecku OYeHam pasiuunvie cpepol
KOMMYHUKAYUU C NO3UYULU CUCeM YeHHOCmel, O00uecmeeHHbiMy, O0el08biMY,  KYIbMYPHbIMU,
npagoeviMu U SMUYECKUMU HOPMAMU KA3AXCMAHCKo20 obujecmea. Oyenusanue npoiidem 6 gopme
3awumusl 2pynnogelx 00KIA008, HANUCAHUA UCCIe008AMENbCKUX ICCe, KOMOopble NpedycMampueaom
OMBEMCMEEHHOCb CIYOeHMA 3d pPe3yibmanmsvl ce0ell OeamerbHocmu u maim-yvereoxcmenma. Ilo
oucyunuHe 803MOMNCEH nepe3ayem ananoeUdHblX KypCcos ¢ Niam@opm Macco8bIX OMKPLIMbIX OHAAUH
kypcog 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

coyuanbHo-

NOAUMUYECKUX 3HAHULL

Cascarrany/
TTosuronorus/
science

Political

[Ton OumiM anmymibLIapABl CNIIH casch eMipiHe OeJCeHII KaThiCyFa JalbIHIAyFa JKOHE OeNCEHII
a3aMaTTBHIK YCTAaHBIMABI KalbIITacTHIpyFa OarbITTanraH. [IoH cascaTTaHyABIH HETi3r1 YFBIMIAphIH,
MIHJETTepiH, QYHKIMSIIApbIH, HEri3r1 FRUIBIMU TY)KbIphIMAAMaIapblH KaMTHIbl. O cascaTThlH HEri3ri
KaTerOPHSCHIH - OWIIIKTI, COHIal-aK Ka3ipri MEMJICKETTIH KaJbITacy MOceJeepiH, OHbIH KYPBUIBIMBI
MEH KbI3METIH 3epTTeyre OarblITTalFaH, MEMJIEKETTe OOJIBIN KATKAaH HETI3T1 CasCH TEeXHOJIOTHsIap MeH
MpolecTepli urepyre MyMKIHIIK 6epeni. binim amymipuiap Herisri cascu npouectepi, KyObUIbICTapIbl,
peXRUMICPI, KAKTHIFBICTAPIbI )KOHE T.0. aHBIKTAMIBI KOHE CANBICTHIPAIbI, OJAPIbIH 3aHIBUIBIFEI MEH
THIMAUTINIH Oaranaipl. EmiMizge OOJbIN KAaTKaH OJCYMETTIK-CasCH OKUFajapra Taijgay >KYprisim,
onapra CeIHU Oara OeperiH Oomaznpl. [IpakTukanblk cabakTap OaphICHIHOA OUTIM ANyIIbl HETi3Ti casch
Mocenenep OoOWBIHIIA €3 Ke3KapacTapbl MEH IalbIMAaylapblH YCbIHAJIBI, KasakcTaHHBIH casch
KBI3METIHIH HETi3ri OarbITTapblH Talgalasl jkKoHE ojapra Oara Oepenmi. Tamcbipmanap IoHAapaibIK
3epTTey JaFAblUIapblH IaMbITYy Ibl, LTU(PIIBIK TEXHOJIOTHSIIAP MEH KYHEIIK Tajlay 9/liCTepiH KOJIIaHyAbl,
COH/Mal-aKk ChIHFa Oapabap xayanm Oepymi ke3zaelmi. baramay mNpakTUKaIbIK —TarchlpMaliapabl
OpBIHIAYABI, 3EPTTECY OCCENCpIH NAWBIHAAYABI, TECTUICY[l >KOHE aybI3lla CcayalHaMaHbl KaMTHUTHIH
KOPBITBIHIBI TOPTGOINO TypiHae xyprizineni. [loHai 3epaeney meHOepiHAe OHIp OAaCIIBUIBIFBIMEH,
Ka3ipri JemyTraTTapMeH >XOHE KOFaM KailpaTkepiepiMeH amblK cabakrap eTkizyre Oomamsl. [loH
OoiipiHma Coursera arnmaii anplK OHJIAHH KypCTapblHbIH IUaT(opMaiapblHaH YKcac KypeTap/sl KainTa
ecenrreyre 6omansr, OpenU.kz, OpenU.tou.edu.kz sxoHe Gackamap.

Jucyunnuna HayeneHa Ha NOO2OMOBKY 0OYUAWUXCA K AKMUBHOMY YUACMUIO 8 NOTUMUYECKOU JHCUHU
cmpanvl U QOpMuUposanue aKmusHol epaxcoanckoti nosuyuu. Jucyuniuna cooepicum OCHO8HbLE
ROHAMUSA, 3a0a4u, PYHKYUU, OCHOBHblE HAYYHble KOHYenyuu noiaumonozuu. Hanpaeiena na uzyuenue
2NasHOll  Kamez2opuu HOMUMUKYU - GIACMU, a MAKlCce BONPOCO8 CMAHOGNEHU CO8PEMEHHO20
2ocyoapemea, e2o CmpyKmypy u (OyHKyuu, no3607s1em 0C80Ums OCHO8HbIe NOAUMUYECKUEe TEXHOI0UU U
npoyeccul, npoucxoosiyue 6 ocyoapcmee. Obyuarowuecs 6yoym GulA6IsAMb U CPAGHUBANb OCHOBHbIE
ROIUMUYECKUE NPOYECChl, ABNEHUA, PeHCUMbI, KOHQIUKMbL U M.N., OYEHUBAMb UX Ne2UMUMHOCHL U
aghgpexmusnocmo. Byoym nposooume anmanuz npoucxooawux COYuaibHO-HOIUMUYECKUX coObImull 8
cmpane u 0agamv UM Kpumudeckue OyeHku. B Xxode npakmuyeckux 3aHAmuil 00y yaowutics
npeocmagum cobcmeennvle 6321061 U CYHCOEHUs N0  OCHOSHbIM  NOTUMUYECKUM — 80NPOCAM,
nPOaHAIU3UpPyem OCHOGHbIE HANPAGIeHUs Noaumuyeckol oeamenvhocmu Kazaxcmana u dacm um
oyeHKy. 3aoanus npedycMampuearom pazeumue HAGbLIKOE MeNCOUCYUNTUHAPHBIX UCCIe008AHUI,
UCNONb306aHUE YUPDPOBLIX MEXHONO2UU U MemOo008 CUCHEMHO20 AHANU3A, d MAKdCe aA0eK8amHoe
peazuposanue Ha Kpumuky. Oyenusanue Oydem npousgoouUmcs 8 opme umo208020 HOPMEPOIUO,
Komopoe @kuouaem 6 cebs GblNOJHeHUe NPAKMUYecKux 3a0aHull, N0020MOGKA UCCIe008aAMENbCKO20
acce, MeCMUPOSAHUA U YCMHO20 Onpoca. B pamxax uzyueHnus OUCYUNTUHBL BO3MONCHO NpoGedeHue
OMKPBIMBIX 3AHAMUIL C PYKOBOOCTNEOM DECUOHA, OeliCmEYIowumMy 0enymamamu u 06ujecmseeHHblMu
oesmenamu. ITlo Oucyuniune 803MOJNCEH nepe3auem AHANOZUYHBIX KYPCO8 C NAAM@POPM MACCO8bIX
omxpwimuix ounaun kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyaux.

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 discipling, it is possible to transfer similar courses from the platforms of massive open online courses
Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

Mooy coyuanvHo-
NOIUMUYECKUX 3HAHUTI
Mopaenuertany
/Kynerypomnorus/ Cultural
studies

[ToHHIH MakcaTbl-63 OeTiHIIe KoCiOM KbI3METTE Ka3aK XaJIKbIHBIH MOJIEHH MYpPAchlH JTUHAMHKAJIBIK
e3repMelti KOIMOACHUETTI oleM/ie JKoHe KOFaMJa CaKTay CTpaTerwschIH Xyprize Oiry, OakamaBpuat
CTY/IEHTTEpIiH/Ie OTAHJIBIK MOJCHHUET IIEH OPKCHUETTIH JaMy epeKIICTIKTepiH, Ka3aK XaJIKbIHBIH MOJICHH
KOABIH CcakTay KaXeTTUITiH TYCIHYIOl KaJbINTacThIpy. bBumiM amymisimap oJIeyMeTTiK, MoIeHH
WHCTUTYTTap/AbIH EpEeKIIeNIKTepiH Ka3aKCTaHABIK KOFaMIbl >KaHFBIPTYAAFbl POl TYPFBICHIHAH CBHIHU
Tajjay YIIiH MOJEHHWET CaaChIHIAFbl MOHAIK Oimimai (YFeIMIap, Wiesuiap, Teopusuiap) TYCIHAIpeTiH
Oomamer. CTymeHTTEp (akTiiep MEH JepeKKe3IepAi Tauaid OTHIPHIN, CHIHH MaibiMaayiapra Oapabap
’ayan Oepe OTBIpHII, 63 OETIHIIIE 93ipJIeHIeH MaibIMIayaap/ibl aybi3ia XKoHe jKka3dalia Typ/e YChbIHAIb.
baramay TonThHIK »0o0amapAel KOpFay, IIOHAPAJbIK 3€pTTeY MAFAbUIAPBIH JaMBITYABI, LHQPIBIK
TEXHOJIOTHSUIAp MEH JKYHENIK Tajay olIiCTepiH KOJIIaHy bl KO3/IeHTIH 3epTTey dCCeNepiH ka3y TypiHae
oreni. Ilon Ootfiptamra Coursera jkammail amiblK OHJIAHH KypCTapBIHBIH IUTaT(GOpManapblHAH YKCac
Kypcrap/pl Kaidta ecenteyre 6omianpl, OpenU.kz, OpenU.tou.edu.kz xoHe Gackanap.

Lenv Oucyuniunvl - ymemv 6 CAMOCOAMENLHOU NPOPECCUOHATLHOU OesMeNbHOCU NPOBOOUMD
cmpamezur0 COXpaHeHust KyIbMYPHO2O HACAeOUsi KA3aXCKO20 HApoOd 6 OUHAMUYHO UBMEHAIUeMCs
MYTbMUKYTbMYPHOM MUpe U coyuyme, copmuposams y cmyOoenmog Oakaiaspuama HOHUMAHUE
cneyugury  paseumus OmeuecmeeHHou Kyibmypbl U YUGUIU3AYUU, HEOOXOOUMOCU COXPAHEHUs
KYIbMYPHO2O KoOa Kazaxckoeo Hapooa. Obyuarowuecs 0yOym unmepnpemuposams npeomenmvie
3HaHUA (NOHAMUA, udeu, Mmeopuu) 8 obaacmu Kyibmypvl 01 KPUMUHECKO20 AHAIU3d 0cobeHHoCmel
COYUATBHBIX, KYIbMYPHBIX UHCHUMYMO8 6 KOHMeKCme UX PO 6 MOOEPHU3AYUU KA3AXCHMAHCKO20
obwecmea. Cmydenmol 6y0ym YCMHO U NUCOMEHHO NPEeOCMAsIAMb CAMOCMOAMENbHO 8blpabomanHble
CYHCOCHUA, AHATUZUPYA (DAKMbL U UCTOYHUKU, AO0EK8ATNHO Pedazupys Ha KPUMuyeckue CYHCOeHUs.
Oyenusanue npotioém 6 Qopme 3awumul 2pyNNOGsvlX NPOEKMo8, HanUCAHUA UCCTe008AMENBCKO20 ICCE,
KOmopble npedycmMampusaiom paseumue Ha8blKk08 MeXCOUCYUNTUHAPHBIX UCCTIe008aAHUN, UCNOIb308AHUE
yugpposvix mexuonrocull u mMemoodos cucmemno2o awanusa. Ilo ducyuniune 603ModiceH nepezayem
AHANIO2UYHBIX KYPCO8 C NIAAM@POPM MACCO8bIX OmMKpbimvix ounatin 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.

Mooynw coyuanbHo-
NOAUMUYECKUX 3HAHUTI
[cuxomorus/
[cuxomorus/ Psychology

Kypc "Bbonamakka Oargap: pyxaHu KaHFBIPY' MEMJICKETTIK OaFJapraMachlHAa alKbIHIAIFaH KOFaMIBIK
CaHaHbl IKAHFBIPTY MIHAETTEPIH LIeNly KOHTEKCTiHAE OUIiM  alylblIapAblH  [ICHUXOJIOTHSUIBIK,
QIEYMETTIK-TYMaHNUTAPIIBIK JIYHUCTAHBIMBIH KaJIBINTACTBIpYyFa OarbITTanFaH. KypcTeIH Ma3MyHBI:
SMOIMOHANIBI, EPIKTI MCUXHUKAIBIK MPOLECTeP, )KEeKe TYJFaHBIH KEKe-THIIOJOTHUSIIBIK ePeKIIeTiKTepi;
ICKepIIK KapbIM-KaThlHAC HETi3Zepi; KeIIOacHIbUIBIKKA BIHTANAHJBIPY. BimiM amymbiiap Y)KbIMHBIH
THIHBIC-TIPIIUTITIH YHBIMAACTBHIPYABI, JKaHKaIAapIsl IMICHIYAl 3epAeieial; THIMII KapbIM-KaThIHAC,
KapbIM-KaTbIHACTBIH OPTYPJIi TEXHOJIOTHSIIAPEI MEH SAICTEPIH KOJIIaHa OTHIPHIN, ChIHFa Oapabap xayar
Oepyni yiperemi. bimiM amymemapMeH TpaKTHKAIBIK cabakTapia OKBITYIIBIIAD IHATHOCTHKAIBIK
Kypanmapasl  (cayaqHamanap, TECTTep, MPOSKTUBTI oJicTeMeliep, HWHTEUICKT-Kapra), OuIiM
ANYIIBUIAPABIH ©31H-631 TaHyBIHA, OMIPIIK TaOBICTBUIBIKTEL KAJBIITACTHIPYFa, J)KEKEe 6Ccy MEH ©3iH-03i
JaMBITyFa OaFrbITTAIIFaH TPEHUHI 3JEMEHTTEpiH NakjanaHaasl. baramay TONTBIK »oOamapisl, Kekc-
CTaIui, TECT TANCBIPMaJapbIH KOPFay, 3cce ka3y Typinae eteni. Koprireiaas! 6akpinay [loprdommnonst
Kopray Typinme eremi. Ilom OoifipiHma Coursera Jkammai —amblK  OHJIAWH — KypCTapbIHBIH
wiaropMaapblHaH YKcac Kypcrapiasl Kaita ecemreyre 6osamei, OpenU.kz, OpenU.tou.edu.kz sxone
Oackamap.

Kypc uanpasnen ma gopmuposanue ncuxono2uueckozo, COyuanbHO-2yMAHUMAPHO20 MUPOBO33PEHUs
00yuaowuxca 8 KOHmeKcme peuweHus 3a0ay MoOepHu3ayuy 0OUecCmeeHHo20 CO3SHAHUS, ONpeoeNeHHbIX
20¢y0apCcmeeHHoU  npocpammoli «Bzenso 6 Oyoywee: moOepHuzayus o0OWeCmMEeHHO20 CO3HAHUAN.
Cooeporcanue  Kypca: — dMOYUOHANbHLIE, — B0JeBble  NCUXUYECKUe — NpOYeccvl,  UHOUBUOYANbHO-
MUnoio2UecKue 0COOEHHOCMU JIUYHOCU; OCHOBbI 0€l08020 OOWeHUs, MOMUBAYUs K AUOepcmesy.
Obyuaiowuecss uzy4am opeaHu3ayuIo HCu3HeOesmenrbHOCmy KOIeKmued, paspeulenue KOHGIUKmos,
IphekmusHble  KOMMYHUKAYUU, HAYYAMCA AOEK8AMHO peazuposamv HA KPUMUKY, UCHONb3YS
pasnoodpasuvie mexuono2uu u npuemvl obujenus. Ha npaxmuueckux 3amAmuax ¢ o0yuaowumucs
npenooagament UCNOABLIVIOM OUASHOCMUYECKUN UHCMPYMEHmapull (ONPOCHUKU, Mecmbl, NPOeKmMusHble
MemoOUKU, UHMENIEKM-Kapma), 21eMeHmbl MpeHUuH2a, HANPAGIeHHble HA NO3HAHUE O00YYaroujUMUcs
cebs, nocmpoenue JHCUSHEHHOU YCHeWHOCU, TUYHOCHHBIL pocm u camopaszeumue. Oyenusanue
npoxooum 6 ghopme 3auumul SpynnoguIxX NPOEKMog, Kelic-cmaou, Mmecmosbix 3a0aHull, HaNUCaHus 3cce.
Hmozosviii konmpons npotidem 6 ude 3auumul nopmeoauo. Ilo oucyuniumne 803modiceHn nepesayem
AHANOSUYHBIX KYPCO8 C nAam@opm Maccogvlx omrpeimuix oHaaun kypcog 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 /
WHoctpaHHbI# A361K/
Foreign language

et Tini (AFBUILIBIH XoHE HEMIC Tiji)

Kypcra 1wer TiliHiH KOMMYHUKaLUS AaFIbUIapbIH JaMBITYFa, HIET TUIIH/AE ASJIENeyre, OKbIThIIATHIH TL
enjepi MONCHHETIHIH TUINIK epeKIIeTIKTepiH TyciHyre XoHe KaObuigayra OaFpITTaaFaH HeTisri
JIEKCUKAIIBIK, J)KOHE TPaMMAaTUKAIIBIK Martepuaibl 6ap. CTyIeHTTIH Co3/iK KOpbl KYHJIENIKT] )KoHe KociOn
TakpIpeintap Oodibiaia 1500-0eH actam cesmik OipiikTepid Kypaiiasl. KociOu camana omad opi KoJagaHy
YIIIH TUIIIK K9HE KOMMYHHMKATHBTIK KY3bIPETTUIIKTEP/l KaIbINTAaCTRIPY MaKkcaThiHa ChIH TYPFBICHIHAH
oiinay, Tanmay jkoHe OCHIMIEIMEreH MOTIHACPAI CHHTE3[CY AarAbLIapbIH IaMBITYFa CPEKINe KOHLI
Oemnineni. [IpakTuKaJbIK TarnchlpMaiapibl OPbIHIAH OTBHIPHIN, CTYICHTTEp ©3 OiIapblH aybl3lla >KOHE
Jkasbaia Typie IIeT TUIIHIE ceiliey HopMallapblHa COMKeC KETKi3e analibl, CYpakTap KOs ajlajbl KOHE
oJlapra jkayar Oepe amaipl, IIeT TUTIHAE ceinecy i Oenrii 0ip KaphIM-KaThIHAC CaJaChIHBIH 3€PTTENTCH
TaKBIPBINTaphl KOJEMiHAe Kojjmaid amanpl. CTyIeHTTep ©3IK JKYMBIC asiChIHIA OUTIM aylIbuIapIbIH
IIBIFAPMAlIbUIBIK ~ QJIEYeTiH amly MakcaTblHIa XaOapiaManap, OasHZamanap, Ipe3eHTaunusIap,
Oykmerrep, OeifHeposMKTEep, TIJIOCCAapUiiiep IalbIHAAMN/IBI. CrymeHTTep peNAIK OHBIHIAPFa,
niKipTajacrapra, IMiKipranacrap MeH MiKiprTajllacTapra KaTbICalbl, Jaylibl TE3HCTEp MEH Ooinkamuaap
JKacaipl. ApaiblK apaiblk Oakpuiay IIeHOepiHIEe CTYISHTTEpMEH CHUtadycra Ke3/eireH OTKEeH
TaKpIpbINTap OOMBIHIIA aybI3lIa SHTIMe KYpri3ineTiH 6onazpl. [IoH JIeKCHKaNbIK-IrpaMMaTHKAJIBIK TECT
TYPIHZAETi eMTHXaHMEH asKTalaJbl, OFaH COHBIMEH KaTap 3epTTENTeH MaTepHAIABIH HrepiTyiH Oaranay
YIIiH (GYHKIMOHAIIBI OKyIbl TEKCEepyre apHaifaH TamncelpMmanap Kipeni. Ilon OGolibinma Coursera
KalIai anblK OHJIAH KypCTaphIHBIH IIaTGopMatapblHaH yKcac KypcTapAbl KaliTa ecenteyre 0oiampl,
OpenU.kz, OpenU.tou.edu.kz sxone Gackaiap.

Hnocmpannwiil s3vik (AHeuiickuil s1361K 4 HeMeYKull s3bIK)

Kypc cooepocum ocnoenoul nexcuueckuil u 2pamMmMamuyeckuil. Mamepual UHOCMPAHHO20 S3bIKA,
HANPAGIeHHbI HA PA36UMUE HABLIKOE KOMMYHUKAYUU, aPSYMEHMAayuyu HA UHOCWMPAHHOM S3bIKe,
HOHUMANUE U NPUHUMAHUSL SI3bIKOBBIX 0COOEHHOCHEN KYIbmYpbl CMPan uzyiaemozo azvika. ClogapHulil
sanac cmyoenma Oyoem cocmasnsimb 0Oonee 1500 cnosapHuix eOuHuy NO NOBCEOHEBHOU U
npogeccuonanvro memamuxe. Ocoboe 6HUMANUE YOENSIeMCsl PA36UMUI0 HABLIKOE KPUMUYECKO2O
MbIUIEHUS, AHAIU3A U CUHME3d HeadanmupoSaHHbIX MEKCMO8 C Yelblio (OopMUPOBAHUs SI3bIKOBbIX U
KOMMYHUKAMUBHBIX KOMHemeHyull ONid uUx OdlbHeuule20 NpuMeHeHusi 6 npogheccuoHaivhol cgepe.
Buinonnsis npakmuueckue 3a0anus, cmyoennvl CMO2Yn coOOWAmsb C0U MbICAU YCHIHO U NUCbMEHHO Ha
UHOCMPAHHOM SI3bIKE COOMBENCMBEHHO DEYe8blM HOPMAM SA3bIKA, CMO2YM 3a0a8amb BOHPOCHL U
omeeuamsv Ha HUX, N000epIHCcUBAs becedy HA UHOCIPAHHOM A3bIKE 8 00beMe U3VUeHHOU meMamuKy mot
unu unotl cpepuvl oowenus. Cmyoenmeol 8 pamKax camocmoamensHou pabomsl NOO20MOo8AM COOOWeHUs,
00KNIA0bl, npe3eHmayuu, OyKiemvl, GUOCOPOIUKU, 2NOCCAPUU C UYelblo PACKPLIMUL MEOPUECKO20
HOMEHYUANa  06yHaIOUUxCsi. Cmydenmol  npumym yuyacmue 6 pONeGblX uU2pax, OUCKYCCUSIX,
00cysicOoeHusIX U 0ebamax, 6bl08U2asi CNOPHbLE ME3UCHL U NPEONON0NCeHUs. B pamkax npomedcymounoeo
PYOesCHO20 KOHmMpPOsa co cmyoeHmamu 06ydem nposedeHa ycmHas becedd NO NPOUOEHHbIM MeMaM,
npedycmompennvim  curnadycom.  Jucyuniuna - 3a6epuiumcsi  IK3AMEHOM 8  (opme  IeKCUKo-
PAMMAMUIECK020 Mecmd, GKIIOHAIOUUM MAKICe 3a0aANUsl HA NPOBEPKY (DYHKYUOHATLHO2O0 YMeHUsl OTs
oyenKu yceoenus usyuenno2o mamepuana. Ilo oucyuniune 03modicen nepe3ayen aHaI02UYHbIX KYPCos
¢ naamepopm maccosvix omkpoimoix 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

10

OH/PO/LO 1




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

Kaszak timi/
Kazaxckuii s3b1k/
Kazakh language

[Ton asceiama crymentrep Bl xoHe B2 neHreiinepine coiikec KeNeTiH JIEKCHKANBIK, TPaMMATHKAIIBIK,
(hoHETHKANBIK TULMIK OIpIIKTEp.Ii OKHUIIBI, OJIAPABIH Ka3aK TLTIHIH opdorpadusIbIK XoHE OpPOIMUSIIBIK
HOpMaJIapblH CaKTail OTBIPBIN, HAKThl KOMMYHUKATHBTIK JKarAaiiapla KOJJIAHBUIYbIH KOPCETE[Il.
CTyzmeHTTIH 63iHAIK JKYMBICBI Ka3ak TUliHAEC €3 MiKipiH JaibiHaayra (aybl3lia jkKoHe >jka30aiua)
OaFbpITTANIFaH, OHBIH iTiHAE OacTamKbl KO37ep/eH A€, KociOn Ma3MyHIaFrbl OeiMIenreH MOTIHAEPACH A
THIHJAIFAaH JKOHE OKBUFAH MOTiHIACp Heri3iHme ozipmeHreH. CTymeHTTep ©3 O€TiHIIEe J3ipIIeHTCH
OasiHIaMagap MEH MPE3CHTAIMSIIAPAbl YChIHA OTBIPHIM, TUIAI €PKiH MEHrepy, COHJai-aK ChIHH Oiay
JTaFJpUTAPBIH, KOMaHJABIK jK00aIapapl KOTIILTIK alaslHAa KOPFay bl )KOHE MPAaKTUKAIBIK MICeIeIepai
TaJIKbUIAayFa, MIKipTaJacTapra, IOHIelIeK YCTeNIepre KaTebicyabl kepcereai. Kypc askranraHHaH KeiliH
CTYACHTTEp AUAJOT KYPBUIBIMBIH CaKTal OTBHIPHII, OHTIMEJIeCyTe epKiH Kipe anazpl; SHTIMENeCyIIiHIH He
alTKaHBIH JKOHE OHBIH KOMMYHUKATHBTIK MIHJICTIH TYCIHE OTBIPBHIIN, OHBIH peIUTHKAapbiHa Oapadap
Jayar Oepe OTBIPBII, CEMAaHTHKAIIBIK JKOHE dMOIMOHAIIBI aKIMaparThl ce3iHe amaibl. [IoH OoibIHINIA
KOPBITBIHIBI Oaranay Ka3TeCcTKe YKcac THICTi AeHreime erkizimenmi. [lon Ooibrama Coursera sxammait
alibIK OHJIAMH KypcTapbIHBIH IUIaTGOpMaapblHAH YKCac KypcTapibl Kaita ecenTeyre OOJajbl,
OpenU.kz, OpenU.tou.edu.kz sxone Gackaap.

B pamxax oucyunnunvl cmydenmul uzyuam jeKcudecKue, SpamMmMamuiecKkue, OHemuiecKue s3biko8ble
eouHuysl, coomseemcmsyowux yposuam Bl u B2, npodemoncmpupyiom ux ynompebieHue 8
KOHKPEMHBIX KOMMYHUKAMUGHBIX CUMYAYUSX C COXpaHeHueM opgozpaguueckux u op@hosnuyeckux
HopMm Kazaxckoeo szvika. CamocmosmenvHas paboma cmyOeHmda OPUEHMUPOSAHA HA NOO2OMOBKY
(YCMHO U NUCLMEHHO) COOCMBEHHO20 MHEHUSI HA KA3AXCKOM 53blKe, 8blpabomanto20, 8 moM yucie, Ha
OCHOB€ NPOCYULAHHBIX U NPOYUMAHHBIX MEKCMO8 KAK U3 NeP8OUCHIOUHUKOS, MAK U a0anmupo6aHHbIX
meKkcmog npogeccuoranbHo2o cooepicanus. CmyoeHmsl NpoOeMOHCMPUPYIOM HABBIKU C80000HO20
6/1A0€HUsL A3bIKOM, A MAKJCe KPUMUYECKO20 MbIULEHUs, NPOX00s NYOIUYHVIO 3AWuUmy KOMAHOHBIX
NPOEKMO8 U NPUHUMAS Y4ACmue 8 00CYICOeHUSIX NPAKMUYECKUX Npobrem, 8 OUCKYCCUSX, KPY2lblX
cmonax, npeocmasisisi CamocmosmenvHo paspabomanivle 00k1advl u npezenmayuu. K 3asepuwenuio
Kypca cmyoeHmbl cMo2ym c80O00HO 8CIYNAmbs @ 6ecedy, COXpAusis CMpYKmypy OUdio2a, NOHUMAsL, 4mo
2080pum cobeceOHUK U €20 KOMMYHUKAMUGHYIO 3A0ayy, U dO0eK8amHO peazupysi Ha e20 DPeniuKi,
0CO3HABASL CMBICIOBYIO U IMOYUOHANbHYIO UHopmayuto. Hmozosoe oyenusanue no Oucyuniune
npoxooum 6 gopme ananroeuunoti KasTecmy coomeemcmeyrouezo ypogus. Ilo oucyuniume 603MoiceH
nepesauem aHANOSUYHBIX KYPCO8 C NAAm@OpmM Maccogvix omkpvimulx ounaun Kypcoe 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

Opbic Timi /
Pycckuit s3p1k/
Russian language

Kypc ceiiney opekeTiHiH ajqyaH TYpJepiH, COHBIH ilIiHIe KOMMYHUKAIUS MEH pediaekcus Ke3iHae CoTTi
MEHIepyre apHallFaH JICKCHKAIBIK JKOHE I'PAMMATHKAIBIK TaKbIPhIITApAbl KaMTuIbl. Kypc KapbiMm-
KAaTBIHACTBHIH KOMMYHHKATHUBTIK MaKCaThl MCH KOCIOM cajachlHa COMKeC aybI3Ila XKOHE jkazdamia Til
OHJIIPICIH KO34eW OTBIPHIN, TYPMBICTHIK, OJICYMETTIK-MOIECHH, KOCIOM KapbIM-KAaTBIHACTBIH OpPTYpIi
JKaFJaiapelHaa TUIAI MEHIepy IaFIbUIAPBIH KaJBIITACTBIPYFAa JKOHE JKETUIIIpyre OaFbITTaJFaH.
KoMMyHHMKATHBTI KaFgaiiapabl MOJETbACUTIH MPAKTUKAIBIK-OaFbITTAIFAH TarchklpManap xabapiama,
OasHmama, pedepar, Tpe3cHTAus, CICHapwid, OykieT, OeHHEpONMK, FAIBIMHBIH KOCiOM TOPTPETIH,
KYTTBIKTaY XaTbhlH AaiiblHIAay, WHTEJUIEKT-KapTa, ICKepIliK Karas3jap, TJioccapuil »kacay, CypeT MeH
OPBIH/IBI CHIIATTAY ApKbUIBI CTYACHTTEPIIH 3USATKEPIIK KbI3METKE KAThICYyblH Ke3aeumi. CTymeHTTep
HAKTBI JKaFaiiap bl IIeIIe OTHIPBIN, MOTIH/I CHIHU TalJay KOHE KaiTa Kypy KYMBICTApbIH XKYpPri3ei.
Kypc coHbIHIA CTYIEHTTEp AMAIOT KYPBUIBIMBIH CaKTail OTBIPBIN, OHrIMEre epKiH Kipe alajbl;
OHT'IMENIECYNIIHIH HE aWTKAHBIH XKOHE OHBIH KOMMYHHMKATHUBTI MIHJETIH TYCiHY, OHBIH €CKEpTYJepiHe
Oapabap jkayam Oepy, CEMaHTHKAJIBIK >XKOHE OSMOIMOHAIIBI aKmaparTtel TYCiHY. IloH Oo¥ibIHIIIA
KOPBITBIH/IBI Oarajiay THICTI AEHreiiieri opbIC TUTIH OUTyre apHaJFaH pecMH CEpPTU(QHKATTHIK TECTKE
ykcac HbicaHga eremi. Ilon OoitbrHma Coursera skanmaid  amblK  OHJIAWH — KYPCTapbIHBIH
raropManapblHaH YKcac Kypcrapiasl Kaita ecenteyre Gomansi, OpenU.kz, OpenU.tou.edu.kz skome
Oackanap.

Kypc codepocum nexcuueckue u epammamuieckue memvl O YCHEWHO20 061A0eHUs PASHOOOPAZHBIMU
BUOAMU peUuesoll 0eamenbHOCU, 8 MOM YUCie Npu KOMMYHuUKayuu u pegrexcuu. Kypc nanpasenen na
@opmuposanue u cosepuieHCME08aHUe HABLIKOE 61A0EHUS A3LIKOM 6 PA3IUYHBIX CUMYAYUAxX OblMo802o,
COYUATLHO-KYILIMYPHO2O0, NPOPDECCUOHATBHO20 00WeHUs, NPeOyCMAmpUsas npooyyuposanue YCmHou u
NUCOMEHHOU peyu 6 COOMSEMcmeuu ¢ KOMMYHUKAMUBHOU Yenvlo U Npogheccuonanvholl cgepoii
obwenus. Ilpakmuro-opuenmupoganuvie 3a0aHUA, MOOETUPYIOUUEe KOMMYHUKAMUSHbIE CUMYAYUU,
npeononazarom yuacmue cnmyoenmos 6 UHMeNIeKmyaIbHol OesmeIbHOCIUL, NOCPeOCH80M NOO20MOBKU
coobwenus, ooknada,  pegepama, — npeseHmayuu,  CYeHapus, Oyxnema,  6UOEOPONUKA,
nPoPeccuonarbHo20 NOPMpema y4eHo20, NO30PAGUMENbHO20 NUCbMA, HOCPEOCTNBOM COCMABLEeHUs
UHMENNeKM-Kapmyl, — 0enoeblx  Oymae,  2n0ccapus,  NOCPeOCmEoM  ONUCAHUA — KAPMUHbL U
mecmononocenus. CmyoeHmuvl nposedym KpumuyecKuil ananu3 u PeKOHCMPYKYUr MeKcmd, peuldst
KoHKpemuvle Keiicvl. K 3aseputenuio Kypca cmyoenmvi cmo2ym c60000HO écmynamb 6 bOeceoy,
COXPAHAA CMPYKMYPY OUAN02d,; NOHUMAS, YIMO 2080PUM COOECEOHUK U €20 KOMMYHUKAMUBHYIO 3A0aY,
A0eK8amMHO peazupysi Ha €20 Penukld, OCO3HABASL CMbICIO8VIO U IMOYUOHATILHYIO UHGOpMAyuro.
Hmozoeoe oyenusanue no Oucyuniure npoxooum & opme, AHALOUYHOU OPUYUATLHOMY
CepMUPUKAYUOHHOMY Mecmy Ha GIA0eHUe DPYCCKUM S3bIKOM coomeemcmeyoujeco ypoeHs. o
oucyunuHe 803MOMNCEH nepe3ayenm aHaI0SUYHbIX KYPCO8 ¢ NAAM@POPM MACCOBbIX OMKPLIMGIX OHAAUH
kypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u opyaux.
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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 discipling, it is possible to
transfer similar courses from the platforms of massive open online courses Coursera, OpenU.kz,
OpenU.tou.edu.kz and others.

AKMapaTThIK-
KOMMYHUKAIHSUTBIK
TEXHOJIOTHsIIAp
/NudopmanroHHo-
KOMMYHUKAIIIOHHBIE
texuonoruu/ Information
and Communication
Technologies

[Ton emipne *oHe KOCiOM KbI3METTE KOJIJaHBLIATBhIH, NaliadaHyIIbIIBIK OaF/apiaMallblK KaMTaMachl3
eTyli, OIepalMsIIbIK KyHelIepai, AepPEeKKOpIapbl, ACPEKTepAl TalAayasl KaMTHTBIH LHUQPPIBIK
TEXHOJIOTHSUIAp/bl JKyHeni urepyre OarbITTainFad. bimiM  amymsiiap anmam  emipinzeri 1udpiibik
TEXHOJIOTHSUTAPABIH PO MCH MYMKIHIIKTEpiH, 3JEKTPOHIBIK YKIMETTi, COHIal-aK Kelli MeH WHTCpHET
TEXHOJIOTUSUTAPBIH, KHOCpKAyilci3mikTi, OYITThl TexHonorusuiapasl, SMART TtexHoNOTHSIApAbI, €-
technologies, mymsTumenusubl 3eprreiimi. Cabak GapbICBIHIA CTYICHTTEp MAliMeTTep 0Oa3zachIMeH
JKYMBIC ICTEUIi, CYpaHBICTap >KacaWJpl >KOHE CaHIBIK, CTATHCTUKAIBIK >KOHE CalalblK aKIapaTThl
aHATMTUKAIIBIK OHJACHII, TYCIHAIpeni jkoHe Oaranaiinel, nHborpadukansl xacaiiapl. COHBIMEH Karap,
olap KeHce OarmapiaMaapbIHBIH KeTUIipired QyHKuusiapeH urepeni. CtyneHTTep OarqapiaMabik
JKacaKTaMaHbl aHAJIMTUKAIBIK CaJBICTBIPYIbl OHTAMIIBI TaHAAy apKbuIbl kyprizeai. Cabak OapbIChIHIA
CTyIeHTTep OafriapiaMaliblK jKacakrama MEH alapaTThlK KYPbUIFbLIAP/AbI UTepell, Auarpammanap MeH
uHporpaduka TypiHIE KoJiAa Oap JepeKTepre Tajjaay Kacalipl, ACPEKTepAl Taunay HerisiHjae
MHTEPHET-PEeCYpCTapbl KOJIaHa OTBIPBIN IPE3CHTALMSUIAp IKacaiapl, rpadHKaIblK KypajllapMeH
JKYMBIC JKacaijpl, IUTaKaTTap, IUIakaTTap, BH3WTKanap JkoHe T. 0. CryngeHTTep BeO-CalTTHI
KYPAaCTBIPYIIbIIA Kacaibl, MOTIH MEH ayJAHOHBI KOJIIaHa OTBIPHIN OCiHEIepal OpHATAIbI JIEMEHTTEPI.
[oprdonmonsl Kopray TYpIHAEri KOPBITHIHABI Oakpiuay, BeO-Oerrepni, wH(]OTpapuKaHBI KOHE
JIepeKTepi Tangayabl Kypy OOWBIHINA jKacalFaH >KYMBICTapAbIH mpe3eHTanuscel. [lon OolibIHIIA
Coursera >xarnmnaii anbIK OHJIAHH KYpCTapbIHBIH MIaTGOopManapblHaH YKCAC KypeTap/bl KaifTa ecenreyre
6omaae, OpenU.kz, OpenU.tou.edu.kz sxoHe Gackainap.

Hucyunauna nanpagiena Ha cucmemHoe 0C80eHue Yupposwvlix MexHoN02ull, NPUMEHAEMbIX 6 IHCUIHU U
NPOpecCUOHANbHOU  OeAMENbHOCIU, — BKIIUAIOWUX 6 ceOsi  NOAb308AMENbCKOe  NPOSPAMMHOE
obecneuenue, onepayuonnvle cucmemsl, 6azvl OAHHbIX, anaius oannvix. Odyualowuecs usyyam pois u
BO3MONHCHOCTNU YUPPOBLIX MEXHOIOSULL 6 HCUSHU YeN0BEKd, NeKMPOHHOE NPASUMETbCME0, d MaK#Cce
cemv U UHmMepHem mexHono2uu, kubepobezonacnocms, odoaaunvie mexnonoeuu, SMART mexnonozuu, e-
technologies, mynemumeoua. B xode 3anamuii cmydenmsi 0yOym pabomamsv ¢ 0a3amMu OGAHHLIX,
€030a6as 3anpocvl U AHATUMUYECKU 00pabamvleas, UHMEPNpemupys U OYEeHUBAs KOAUYECHEEHHYIO,
CMAmMuUCmMu4ecKylo U KadecmeenHylo ungopmayuio, cozoasas umngoepaguxy. Kpome smozo, oceoam
npoosunymele QyHkyuu oghucrvix npoepamm. CmyOoeHmsl npogedym aHAIUMUYecKoe CPAGHeHUe
nPOCpaAMMHO20 obecneuenus, 6vlOUpas onmumaivHoe. B xode 3amamuil cmydenmvi o0ceoam
npocpaMmHoe obecneueHue U annapamuvle YCmMpoucmed, nposeoym aHaIu3 UMerowuxcs OAHHbIX C
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OanbHelwuM 8b18000M 8 8ude ouazpamm u uHgozpaguk, co3zoadym npezenmayuu ¢ npuMeHeHuem
uUHmMepHem pecypcos Ha OCHOBE AHAIU3A OAHHbIX, pabOmas ¢ 2paQuyeckuMu UHCMPYMEHMaMmu
co30adym naakamel, nocmepul, eusumku u m.n. CmyoeHmvl co30a0ym caum HA KOHCMPYKMOpe,
CMOHMUPYIOM 6U0€0 C UCHONb308AHUEM MEKCMA U ayouo aemenmos. Mmozogulii KOHmpob 8 euoe
3awumul nopmgonuo, ¢ npezenmayueli RPOOeIaHHbIX pabom no co30anulo 6e6-cmpanuy, ungozpaguru
u auanumuxy Oanuvix. Ilo Oucyuniumne 803MOJCEH nepe3auem aHALOSUYHBIX KYPCO8 C WIAmM®OopM
Mmaccosvix omxpwvimolx ounatn 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 MIBIHBIKTHIPY /
dusnueckas KyabTypa /
Physical Culture

IToH >kaH-)KaKThl MOTOPHKA MEH JAFAbLIapIbl UIepyre, AeHe LIBIHBIKTHIPY ICHTCHIH apTThIpyFa KoHe
CTYIIEHTTEep/IH JeHCayJIbIFbIH HbIFalTyFa OarbiTTanral. OKy IoHI eKi 0eiMIi Kypyabl Ke3Jenai: Heri3ri
JKoHe apHaiiel. Herisri Oenimaeri cabakTapAblH Ma3MYHBI CTYACHTTEP/IH KeKe KBI3bIF YIIBUIBIKTaPhl MEH
K@)KETTLIIKTEpiH €cKepe OTBIPBII, Ceri3 cnopt TypiHiH OipiH (GackerOoi, Boseibos, ¢yrdoi, KeHU
aTIeTHKa, YIATTBIK TYpJep, CIOPTTHIK TMMHACTHKA, XEKIe-)KeK) TaHiaayasl KaMmTuisl. CrnopT Typi
OolibIHIIa OKY cabaKTapbIHA JICHE IIBIHBIKTHIPY, TEXHUKAJIBIK - TAKTUKAIBIK JTAHBIHIIBIK XKOHE TOPEIIUTIK
JaFapUTapbiH urepy Kipeai. Cabakrap cropT TYPIHIH €PEKIISIIIriH eCKepe OTHIPBIN, MaMaHIaHbIPbUTFaH
3anmapia eTeni. ApHaiipl OeNiMIIEeHIH KYpaMbIHa JopIrepiik-KOHCYIbTamsuIblK kKomuccusHbH (JKK)
cabakrapblHaH OOcCaTbUIFaH CTYACHTTEp aMKbIHIANaAbl, OJapFa TOPT MOJIYIBIIK TEOPHSUIBIK KYypC
ycoHBIIanel. Heri3ri 6emiM CTyAeHTTepiHiH KeTicTikTepiH Oaraimay MOTOPIBIK TeCTiey (Mpe3uaeHTTIK
TECTTEpP, CHOPT Typi OOMbIHIIA TECTTEP) HETI31HAE XKYPriziIei.

Hucyuniuna nanpasnena na npuobpemenue pasHOCMOPOHHUX OBUSAMETbHLIX YMEHULl U HABBIKOS,
nOGbLUUEHUE YPOBHS (U3UUECKOU NOO20MOBKU U  YKPenienusi 300p08bs CmyoeHmos. YueOnas
oucyunIuHa npeonoaazaem GopmMuposarue 08yx omoeseHull: 0CHO8H020 U cneyuanvro2o. Codepoicanue
3aHAMUL 8 OCHOBHOM OMOeleHUl npednoiazaem bloop 00HO20 U3 80CbMU 81008 cnopma (backemobour,
sonetibon, pymobon, aéekas amiemuxa, HAYUOHANbHbIE GUObL,  AMICMUYECKAs. 2UMHACMUKA,
eounobopcma) ¢ yuémom UHOUBUOVANLHLIX UHMeEpeco8 u nompebHocmel cmyoenmos. B yuebnvie
3anAmMuUs NO  6UOY CHOPMA GKIIOYEHbl (PUIUYECKAs, MEXHUKO- MAKMU4eckas noo20mosKa u
npuobpemenue HABbLIKOE cyoelicmed. 3anamus NpoOXoosim 6 CHeYUaIU3UPOBAHHLIX 3a1aX C YUEmom
cneyugpuku 8uda cnopma. B cocmae cneyuanvnoeo omoeneHus Onpeoensromcs CHyOeHmbl,
0C680002ICOEHHbIE  OM  3aHAmMull  8payeOHo-KoHcyIbmayuonnou  komuccueti  (BKK), komopuim
npeonazaemcs  4emvlpéXMOOyabHblll  meopemuyeckuti Kypc. QOyeHka OOCMUdMCEHUNl CMYOeHmOo8
OCHOBHO20 OMOENEeHUs. NPOBOOUMCSL HA OCHOBAHUU OBULAMENLHO20 MECMUPOBAHUsL (NPE3UOEHMCKUX
mecmos, mecmosg no 6udy CHopma).
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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 Kayirmcizairi /
BesonacHocTs
KHU3HEIEATSIbHOCTU U
oxpaHna Tpyna/ Life safety

[ToHHIH MaKcaThI-YHBIMIAPIBIH TaJaNTapblHa COUKEC KayilCi3 ik TEXHUKAChIH KAMTAMAaChI3 €Ty, CHOCKTI
KOpFay HOpMaJlapblH cakTay. [IoH amam MeH TIpIIUIIK €Ty OpTachlH, TEXHHKAJBIK JKYHelepaiH
KayiTUTINiH, JKYMBIC aHMAarblHBIH ayachlH, J>KapBIKTaHIBIPYIBI, MIipiT-aKyCTUKANBIK (aKTOpIIap.IbL,
ANIEKTPOMArHUTTIK COYJICNICHY I, TOTCHIIE JKaFJalinapaa TIpIIUIIK SpeKeTiHIH Kayinci3airin 6ackapysl,
OHJIIpicTeTi €HOEKTI KOopFay MEH OHEpKOCINTIK KayilCi3mIKTiH Heri3lepiH >xoHe OacKapymsl, epT
Kayilnci3airiH yHbIMAACTBIPY/bI, KYMBIC OPHBIH YTBHIM/BI YHBIMIACTBIpYyFa KOMBUIATBIH TaslalTapibl
seprredigi. CTyIOeHT 3USHIBI OHMIPICTIK  (aKTOPIAPABIH C€CENTEeYJACPIH JKYprisemi, asFarikbl
MEIWIMHAIBIK KOMEK KOpPCEeTy OIICTeMEeCiH MEHrepeldi, KoCIMOPhIHIApARIH HAKTBl OHIIPICTIK
OemiMItienepiHi eHOCKTI KOpFay >KOHIHICTT HYCKAYJIbIKTaphiH 3epaeneiii. OKy OaphiChIHIa €HOCKTI
KOpFay JKoHE KayilCi3mik TeXHUKAchl OOMBIHINA OHJAHH KypCTBHIH MaTephangaphsl HailalaHBLIIaTHIH
Ooanpl. OHAipicTeri eHOEKTI KOpFay JKOHE OHEPKACINTIK Kayinci3mik macenenepi OoiibiHIIa xa30amia
JKOHE aybl3lla cayajlHaMma MoHAI Oaranay HbBICaHBI OOJNBIN TaObuTafpl. EMTHXaHIBI —cepikTec
KOCIMOPBIHAAPIBIH CHOCKTI KOpray >KeHiHIeri mamanaapsl eTkizemi. [lon Ooiibiama Coursera sxarmait
alllbIK OHJIAMH KypcTapblHBIH IuiaTopMalapblHaH YKcac KypcTapibl Kaiita ecenTteyre O0oajpl,
OpenU.kz, OpenU.tou.edu.kz xone Gackamap.

Lenv Oucyunaunvi — obecneyenue mexHuku 0OE30NACHOCMU 8 COOMEemcmeue ¢ mpebosaHuAMU
opeanuzayuil, coomooeHue HOpM OXpanvl mpyod. JUCYUniuHa usyuaem 4enosexka u cpedy oOumanus,
ONACHOCMU MEXHUYECKUX CUCmeM, 8030YX pabouell 30Hbl, OcewjeHue, sUOPOaKycmuyeckue Gakmopol,
INEKMPOMACHUMHBIE USTYYEHUsl, YNpasieHue 0e30NACHOCIbIO HCUSHEOEAMETbHOCIU 8 UPe38bIYALIHbIX
CUMYayusx, OCHOGbl U YNpPAGJeHUe OXPAHOU mpyoa U NPOMbIUIEHHOU 0e30nAcCHOCMbI0 Ha
npou3soOCmse, Op2aHu3ayus NoXCapHou besonacHocmu, mpebosaHus K payuOHATLHOU Op2aHUu3ayuu
pabouezo mecma. Cmyoenm 6ydem npogooums paciemsl 8PeOHbIX NPOU3BOOCMBEHHLIX (DAKMOpOs,
oceausams MemoouKy OKa3aHUs Nepeou MeOUYUHCKOU NOMOWU, U3V4AmMb UHCMPYKYUU nO oxpaue
mpyoa KOHKPEmHbIX NPOU3BOOCTNBEHHbIX Omoenenutl npeonpusmui. B xode uzyuenua 6Oyoym
UCNONL306AHbl Mamepuansl OHIAUH Kypca no oxpane mpyoda u mexuuxe Oeszonacnocmu. Dopmoil
OYEHUBAHUA OUCYUNTUHBL AGTACTNCA NUCLMEHHBIU U YCMHBIL ONPOC NO 60NPOCAM OXpaHbl Mpyod u
NPOMBIUAEHHOU De30NACHOCIMU HA NPou3eoocmee. IK3amer Oyoem npoeoOUMbCs CReYyuarucmamu no
oxpane mpyoa npednpuamuii napmuepos. 1o ducyuniune 603modicen nepe3auem aHar0SUYHbIX Kypcog ¢
nAAmM@opm Maccovix omkpvimuix oHaaln 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

KyxpIk Herismepi xoHE
ChIOAIAC KEMKOPIBIKKA
Kapcel MojieHUeET /

OcHOBBI paBa u
AHTUKOPPYILUOHHON
KyIbTypsi/

Fundamentals of law and
anti-corruption culture

[Ton crynmeHTTEpIiH 631H-031 TAHYBIH JKOHE KaOBUIIaHFaH MISTIIMAED YIIiH KayalmKepIIiIiKTi, KYKBIKTHIK
HOpMaJlap HICHOEpIHJeri ic-opekeTTepre OCHIMILIINIH KaJbIITaCThIpyFa OarbITTanFad. [ToH MemiiekeT
MeH KYKBIK HET13JIepiH, KOHCTUTYLHUSUTBIK KYKBIKTBI, MEMJICKETTIK Oackapy MeH KYKbIK KOpFay KbI3METIH,
OKIMIIUTIK, CBIOAWIAaC IKEMKOPJIBIKKA KAapchl, a3aMaTTBIK, OTOACBUIBIK, CHOCK, 9SKOJIOTHSIIBIK,
KBUIMBICTBIK, IC JKYPTi3y KYKBIFBIH, ChIOAIac jKeMKOPJIBIKKA KapChl MOICHHET HETI3lepiH 3epAeneii.
CryneHTTep ’KeKe HOPMAaTUBTIK aKTUICpAIH HETi3ri 6anTapbl MEH epexelepiH eMipIiK Xarxaimap MeH
KoCciOM KbI3MET TYpFBICBIHAH TyciHaipeni. Cribaiinac )eMKOpIJIbIKKAa Kapchl iC-KMMBLJI JKoHE chbl0aiiiac
JKEMKOPJIBIK KepiHicTepi OoifbIHIIA KeHCTep/ai MIemyre epeKiie Hazap ayAapbuiaTeiH Oonansl. baramay
HBICaHBI aybI3Ila XKoHE jka3bala cayairHama TYpiHAeri OipikTipinreH emruxaH Ooibin Tabbuansl. [1oH
Ootipramra Coursera arrmai amiblK OHJIAH KypcTapbIHBIH IIaT(hopMalapblHaH YKCac KypcTapabl KaiTa
ecenrreyre 6onaner, OpenU.kz, OpenU.tou.edu.kz sxoHe Gackamnap.

Hucyuniuna nanpasnena na @opmuposanue y CMyOeHmO8 CAMOCO3HAHUA U OMEEMCMEEHHOCMU 3a
NPUHAMbIE PEeUeHUsl, NPUBEPICEHHOCIU K OCUCTBUAM 6 DUMKAX NPABO8bIX HOPM. JJucyuniuna usyuaem
OCHOBbI 20Cydapcmea U Hpaed, KOHCMUMYYUOHHOE Npago, 20CY0apCmeeHHoe Ynpasienue U
NPABOOXPAHUMETLHYIO  0eAMENbHOCHb, AOMUHUCTPAMUBHOE, AHMUKOPPYNYUOHHOE, 2PANCOAHCKOe,
cemetiHoe, mpyoosoe, IKOL02UUECKOe, YeONI08HOe, NPOYECCYAbHOE NPABO, OCHOBbL AHMUKOPPYRYUOHHOU
kynomypol. Cmyoenmuvt OyOym UHMeEPnpemupo8ams OCHOSHbIE CIMAMbU U NOJOHCEHUS OMOETbHBIX
HOPMAMUBHBIX AKMO8 ¢ MOYKU 3PEHUS. HCUSHEHHbIX CUMYAYULl U NPopeccUoOHanbHOU 0esmenbHOCU.
Ocoboe enumanue 0yoem yoerieno peuteHulo Kelcog No aHMUKOPPYRYUOHHLIM OeliCmeuam u
KOPPYRYUOHHBIM NposigieHusm. DopMoll OyeHUsaHus A611emcs KOMOUHUPOBAHHII IK3AMEH 8 Gude
YCmHo20 U nucbmennozo onpoca. Ilo oucyuniune 603mooicen nepe3auem AHANOSUYHBIX KYPCO8 C
naamegopm maccosvix omxpuimvix onnaiin 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

DKOHOMUKA XJHE OU3HEC
Herizaepi /

OCHOBLI 3KOHOMHUKH 158
ousneca/

Fundamentals of
Economics and Business

I[Ton OiniM anymibuIapia KSCINKEPIIK HETi3[epiH KaJIbINTAacThIpyFa OarbiTTainrad. [1oH SKOHOMHUKA KoHE
OM3HeCTI YHBIMIACTBIPY HETI3AEpIH, KOCIIKEPIIKTI MOHE OHBIH TYpJepiH, OW3HECTIH Kap KbUIBIK
HETi3/IepiH, OM3HECTI JAMBITY CTPATETHUSACHIH O3IpJCyMi, KOCIMKEPIiK KBI3METTI MEMJICKETTIK peTTeyai
sepaenerini. [Ipaktukanblk cabakrap OapbIChbIHIA CTYISHTTEp KOCIMKEpIiK KbI3METTIH SpTypui
JKaFJaiapelH KapacThIpanpl, KaFmaimapapl IICNIYOiH OPTYPJi TOCUIAEpiH YCHIHAIBI, ToyeKeIaepmi
TaNANIBI )KOHE SKOHOMHUKAIBIK THIMILUTIKTI ecenreiini. CTylaeHTTep OM3HECKE apHAIFaH UiesIIapibl
YCBIHA/IBI J)KOHE AaMBITAIbI, ©3/epiHiH On3Hec-xobanapsH a3ipneiini. baramay HeicaHBI OM3HEC-)KOCTIAp
TYpiHZeri 63 k00achlH KOIIIUTIK anablHaa Kopray Oombln TaObputanpl. [IoHme Ka3ipri Kocimkeprepmiy
KOHAK JopicTepi KapacTeipbuiraH. [loH OodibiHmia Coursera jkammail amiblK OHJIAWH KypCTapbIHBIH
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raTopMaNapelHaH YKcac Kypcrapnsl Kaiita ecemreyre Oomamel, OpenU.kz, OpenU.tou.edu.kz >xone
Oackainap.

Hucyunauna nayeiena na gopmuposanue ochog npednpunumamenscmsa y ooyuaiowuxcsa. Jucyuniuna
uzyuaem OCHO8bl IKOHOMUKU U OP2AHU3aYyUYU OU3HeCd, NPeOnpUHUMAMENbCMEo U e20 UObl, (PUHAHCOBbIE
0CHOBbI OusHeca, paspabomky cmpame2uu pazeumus OusHecd, 20CYOaApPCMEEHHOE peyIUposaHue
NpeonpuHUMamensckoll desmenvHocmu. B xo0e npaxkmuueckux 3aHAmMuil CmyoeHmvl pacCMOMpPAm
PasauuHbie Kelicbl NpeOnpuHUMAmMenbCKoll OesmenrbHOCHU, NPeoao’Ccam pasHble CnocoObl pPeueHus
Kelico8, NPpOaHAIUUPYIOM PUCKU U PACCYUMAIOM IKOHOMUYECKYVIO d¢hdpexmusrocmsb. Cmydenmoi 6y0ym
npednazams u pazgusams udeu 071 6usHeca, paspabameieams coocmeenubvill busnec-npoekm. Dopmou
OYeHUBAHUA ABNAEMCA NYOIUUHAA 3auUma co6CMEeHHo20 npoekma 6 gude busnec-niaua. B oucyuniune
npeoycMompensl 20cmesule aekyuu oeticmeyowux ousnecmernos. 1o oucyuniune 603modiceH nepesavem
AHANO2UYHBIX KYPCO8 C NAAm@Oopm MAccosulx omkpeimuix oHaaun kypcog Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyaux.

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

Okonorus Herizaepi /
OcHoBBI 3K00THH/
Fundamentals of ecology

[ToH 9KOJIOTHUSJIBIK CaHAHBI, TAOUFH pecypcTapFa YKbIITHI Kapay/bl KaJbIITACThIpYyFa OarbiTTairaH. [Ton
SKOJIOTHSHBIH ~ TEOPMSUIBIK  HETi3/lepiH, KOpIlaraH opTa MEH OpraHmsmzaepni, OuocdepaHsl,
OpraHu3MJIEp/iH aMybl MEH TapalybIHbIH Kbl 3aHbUIBIKTAPbIH, TAOUFATTAFbI, aJaM MEH TIpIIUTiK
€Ty OpTaChIHIAFbl DJHEPrUsl AarblHAApbl MEH 3aTTap/blH alHAJIBIMBIH, SKOJIOTHSHBIH pPECYPCTHIK-
SKOHOMUKAJIBIK acCIEKTUIepiH, TaOWFATThl NalJanaHyAblH SKOJOTHSJIBIK-DKOHOMUKAIBIK TETIKTEPIiH,
YHEM/Ii ©HAIpICTIH HeTi31 peTiHze, SKOIOTHSIIBIK HOpMaiay, CAHUTapIIBIK-THTHCHAIBIK HOPMAaTUBTEP MEH
9KOJIOTHSUIBIK CePTU(HKATTAY B! 3EPTTEH/ ], SKOJOTHSIIBIK KAyIICi3/1iK KoHE TYPaKThl aMy, YKahauabik
SKOJIOTHSITBIK Mocenenep. CTyeHTTep TaOuFaTThl KOpFay KbI3METIHIH HETi3Ti acHeKTiIepiH MpaKTHKaaa
KOJITAaHAJbl, OHJIPIC TapaMeTpiiepi MEH KOpIIaFaH OpPTaHBIH 3aTTapAblH MICKTI PYKCaT eTUITCH
KOHIICHTPALUACHIHBIH KOJIIAHBICTAFbl CTAHIAPTTApbIHA COMKeCTIriH Oaranaiapl, accene JKahaumpik
IKOJIOTHSIJIBIK MOceJeIep i MICHIYAiH O31H K WAesIIapblH CUIIATTai(bl. baragay HbICAHBI aybI3Ia KOHE
kaszbama cayaiqHaMa TYpiHZIETi OipikTipiireH emtuxaH Oouibin TaObutamel. [Ton Ootieiama Coursera
JKarmai amblK OHJIAH KypCTaphIHbIH MaTdopManapblHaH YKcac KypcTapbl Kaifta ecenteyre 0onabl,
OpenU.kz, OpenU.tou.edu.kz sxone 6ackasap.

Hucyuniuna nanpaenena Ha Gopmuposanue K0I02UYECKO20 CO3HAHUS, OEPedlCIugo20 OMHOUWEHUS K
npuUpoOHbIM pecypcam. Jucyuniuna uszyuaem meopemuieckie 0CHO8bl IKOA02UU, OKPYICAIOUWYIO cpedy
u opaanuzmol, buocghepy, obwue 3aKOHOMEPHOCIMU PA3BUMUSL U PACAPOCTNPAHEHUS OP2AHUIMOB, NOMOKU
9Hepauu U Kpy2080pOm 8euecms 8 npupooe, yenoekd u cpedy oOUmanus, pecypcHo-3KOHOMUYecKue
acnekmvl  IKONO2UU,  IKOJO020-IKOHOMUYECKUE MEXAHUIMbL  NPUPOOONONIb308AHUS,  KAK — OCHOBY
bepesrcnuso2o npou3so0Cmad, IKOA02ULecKoe HOpMUpo8aHue, CAHUMAPHO-cUSUeHUYeCKIUe HOPMAmuesl U
9KOIOSUYECKYIO CepMUPUKAYUIO, IKOIOSUHECKYIO 6e30naACHOCb U YCMOoUuueoe pasgumue, 2100a1bHble
aKonozuyeckue npoodremoi. CmyoeHmsl RPUMEHAM HA NPAKMUKE OCHOBHbIE ACNEKMbl NPUPOOOOXPAHHOU
O0essmenbHOCMY, OYeHsam COomeemcmsue napamempvl HpPou3Bo0CmMed U OKpydlcarueli  cpeovl
0etiCmByIoWUM HOPMAMUBAM NPeOelbHO-00NYCIMUMbIX KOHYEHMPAYUutl 6eujecms, ONUWYm 68 9Icce
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cobcmeennble uoeu peuienus 2100ANbHbIX IKOL02UHecKux npodaem. Popmoil oyenusanus A6AAemcs
KOMOUHUPOBAHHBILL IK3AMEH 8 BUOe YCMHO20 U NUCbMEeHH020 onpocd. 1o ducyuniune 803MOdNCEH
nepesauem GHANO2UYHBIX KYPCO8 C NIAM@POPM MAccosblx omkpwuimuix owaatin xypcog 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

Frouteivu 3eprreynepnin
uerizzaepi /

OCHOBBI HayYHBIX
nccienoBanuii/
Fundamentals of scientific
research

[ToHHIH MakcaThl CTYOEHTTEpAi FBUIBIMH JKYMBICKAa NaiibiHaay. KypCTBIH/IIOHHIH Ma3MYHBI: FBUIBIMH
3epTTeyNepAl JKoclapniay >KOHE OHBIH KYPBUIBIMBI, 3KCHEPHUMEHTTEP JKYPri3y »MoHE TaXipuOemik
MOTIMETTEPI OHICY, KBLIy-DHEPreTHKa CajachlHIAFbl MPOOJIeMaibIK MACENIeNepai KO diicreMeci
JKOHE FBUIBIMH-3€PTTEY >KYMBICTapBIHBIH HOTWKeNepiH Tipkey. Toxipubenik cabakrapma CTyAEHTTEp
FBUIBIMH  TIPOOJEMaHbl  KOIOJBI, 3€PTTeYy CallaChIHAAFbl FBUIBIMH  JKETICTIKTEpAl  TalJay/sbl,
9KCTIEPUMEHTTIK 3€pTTeyNep XKYPri3yaAi, 3KCHEPpUMEHTTIK MOIIMETTEpl OHJEY 9JiCTepiH MeHrepyni
yipeHeni, 3epTTey >KYMBICHIHBIH HOTIDKENIEPIH YCBIHY JaFAblIapblH  ajaipl. KopbIThIHABI Oara
HOpTGOIINO KOPFay HOTHKeINepi OOMBbIHIIA KOWBLIAIBL.

Llenpro TUCIUITIIMHEI SIBJISETCS MOATOTOBKA CTYICHTOB K HaydyHOW aestenbHOCTH. CoJlepikaHue Kypca:
TUIAHMPOBAHKWE HAay4YHBIX HCCIEIOBAHMH M MX CTPYKTypa, NMPOBEACHHE IKCIIEPUMEHTOB M 00paboTka
IKCIICPUMEHTAJIBHBIX JAHHBIX, METOJOJIOTHS IIOCTAHOBKM IPOOJIEMHBIX BOIPOCOB B  00JacTH
TETUIOPHEPTeTUKU U 0(OPMIICHHE PEe3yNIbTaToB HAaydHO-HCCIIeJ0BaTeIbCKOW paboThl. Ha mpakTnueckux
3aHATHAX CTYACHTBHI HaydaTcs CTaBUTH HAYYHYIO NPOOJIEeMy, IPOBENYT aHAIN3 HAYYHBIX JOCTIDKCHUH B
o0macTn WCCleoBaHMs, TIPOBEAYT OKCIEPUMEHTAJIbHBIE HCCIENOBAaHMS, OBJIAICIOT criocobaMu
00pabOTKM 3KCIEPUMEHTAIBHBIX JaHHBIX, IOJIy4aT HaBBIKM B O(OPMIICHHH pE3yJIbTaTOB HAay4YHO-
HCCIIeIOBATENBCKOM paboThl. MiToroBas OnieHKa BBIBOJUTCS IO PE3yJIbTaTaM 3aIlUThI TOPTHOIIHO.

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>KbLIbIK cayaTThLIBIK
Heriznepi/ OCHOBBI
¢uHAaHCOBOH
rpamoTHocTH/ Basics of
financial literacy

[ToHHIH MaKcaThl CTYJICHTTEP/IE JKEKe Kap>KbIFa KATBICTHI IENIiM KaObliay Ke3iHe YTHIM/bI Kap>KbIIbIK
MIHE3-KYJIBIKTB, COHBIMEH Karap LUQPIbIK TEXHOJOTHSUIApAbl KOJIAaHY apKbUIbl Kap>KbUIBIK
KbI3METTEp/li TYTHIHYIIBIIAPD PETIHIE OJapIbIH KYKBIKTaphl MEH MYAJENEpiH Koprayra OaiaaHbICTHI
MpOIECTePli CHIHM TYPFBIIAH Oarajgay J>KOHE Tajjay KaOUIeTIH JaMBITy TEXHOJIOTHSIApD OOJIBIIT
TaObuTanpl. KapKBUTBIK CcayaTTBUIBIK [EHTEHiH apTTHIpy OLTiM amymmpUIapFa YTBIMIBI KapiKBLIBIK
miemrimMaep  KaObuliayra, TYBIHAAHTBIH — KapXKBUIBIK — MAceJleJepii IIemIyre JKoHE KapiKbLIBIK
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ANasKTHIKTapAbl YaKTBUIBI TaHYFa MYMKIHIIK Oepeni. « KapKBIIBIK cayaTThUTBIK HETI3Iepi» KypChl JKeKe
KapKbIHBI Oackapy cajachlHIa OUTIM MEH Jaripuiapibl anyra OarbiTTanraH. Kypc meHOepinae Oimim
AITyIIbUIap KAp Kbl callachIHAAFB! 0apIIbIK KypajiapAbl IPAKTHKaLa KOJTAaHYIbl, )KHHAKTApIbl CAaKTay bl
JKOHE KeOeHTy i, OI0/UKETTI cayaTThl JKOcIapiay/bl YHPEHEeal, CaIbIKTapbl €cenTey KoHE Teey JKoHe
CaJIBIK CCENTUIINiH IYPhIC TONTHIPY OOMBIHINA MPAKTHKAIBIK JaFapliapra ue O00Jiambl, KapiKbUIBIK
aKnaparThl TaJlayabl skoHe 0apabdap MHBECTHUIMSIIBIK CTPATETHUSHBI TaHAAY YIIIH KapXbl eHIMJepiHae
Oarmapiayipl YUpeHe/Ii.

Llenv Oucyunaunvl aersemca opmuposanue y o0y4arOUUXcsa payuoHaIbHo20 QUHAHCOB020 NOBEOEHUs
npu NPUHAMUYU PeuleHull, Kacaroujuxcs JIUYHbIX QUHAHCOS, a MaKdice CHOCOOHOCMU KpUmuiecKu
OYeHUsams U AHATUIUPOBAMb NPOYECChl, CEA3AHHbIE C 3AWUMOU UX NpaAs U UHMeEPecos 6 Kayecmee
nompedumeneti PUHAHCOBLIX YCIYe NOCPEICNBOM UCTIONb308AHUS 8 THOM YUCTE YUPDPOBLIX MEXHOIOSUIL.
Tosvuenue yposHa Gunancogoll epamomHocmu no3601Am 00YHAIOWUMCA NPUHUMAINS PAYUOHATbHYLE
@uHarcosble peuienus, peuwams 803HUKAWUe PUHAHCOBbIE NPOOIEMbI U CE0BPEMEHHO PACNO3HABANb
@unancosvie mowennuvecmea. Kypc « Ocrnogel punancosol epamommocmuy Hanpasien Ha noayienue
SHAHUWI U HAGLIKOS 6 0OAACU YNPABNeHUA TUYHBIMU GuHancamu. B pamkxax Kypca obyuaiowuecs
Hayuamcs UCNOIb306AMb HA NPAKMUKE 6CEB03MOJNCHbIE UHCTNPYMEHmMbL 6 00aacmu  (OUHAHCOS,
COXPAHAMY U NPUYMHOHCAMb HAKONIEHUSA, 2DAMOMHO NAAHUPOBATb DI00XCEem, NOIYYamb NPAKMu4ecKue
HABLIKU NO UCYUCTEHUI) U YNIAAMe HAN0208 U NPAGUTbHOMY 3ANOIHEHUI0 HAN0208OU OMYemHOCU,
HAY4amcs aHanusuposams QUHAHCO8YI0 UHGOPMAYUIO U OPUEHMUPOBAMBCA 8 PUHAHCOBLIX NPOOYKMAX
071 86100pa A0eK8AMHOU UHEECMUYUOHHOU CIMPame2uu.

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

JKacannp! uHTEIIICKT /
HckyccTBeHHBIN
untemtekt/ Artificial
intelligence

[MonHiH wMakcaTel OarmapiaMainblK Kypalapabl koHe kacaHmasl wuHTeIiekT (KUW) omictepin
MPaKTUKAIBIK KOJMAaHy OOMBIHINA KY3BIPETTUTIKTEPIi KAJIBINTACTBIPY, OPTYPJi MaKcaTTarbl
MHTEIUICKTYAIIbl JKYHeJIepal Kypy TEOpHsACHl MEH MpPaKTHKACBIHBIH Kas3ipri skaraailbl Typajbl TYTac
TYCIHIK KaJbINTACTBIpY Oouibill TaObutaabl. [loHHIH Masmynbl: JKU-Te Kipiclie, TEXHHMKAaIbIK eMec
Mamaggapra apHairad JKM-te momy; KU-HIH opTypmi Kypanmgapsl MEH IUaTQOopMalapblH 3epTTeY;
YJIKEH TUIIIK MOJeNbpAepre Kipicre, MoTiHAep MeH jkannbuiay yiriH LLM-ni konjaHy; KoAraimaraH
wiatopManapasl KojgaHa OTBHIPBIN, KOATaIMaFraH >KacaHIbl MHTEIUIEKT MOJIEIbIACPIH KYpy; *KacaHIbl
MHTEIUIEKT KYpaJlAapblH KOJJIaHa OTBHIPHII T'€HEPATHUBTI OHEP MEH MY3bIKa KYpy; >KacaHIbl MHTEIUIEKT
KYpaJJapbiH KOJAaHYy OOBEKTUIepAl aHBIKTAy KOHE XKIKTey YIIiH KeCKiHIi TaHy; TaOWFu TUIAl eHJAeY
Heridaepi; NLP KypangapbIMeH MOTIHAIK JiepeKTep MeH KeHUI-KyWni tammay; JKW Herizinzeri
KypaJiap/ipl T1aiiiaiaHa OTHIPBII HHTEPAKTUBTI BU3yanu3anusiiap xkacay; KW apKpuibl TYTHIHYIIBIIAPFa
KBI3MET KOPCETY CallachlH jKaKcapTy YIIIH MapKeTHHT IeH )KapHaMmaza, KapKbUIbIK Kpismertepae KU
Kosmany; OitiM 6epyneri XK naHoBanusapsl; atukansik macenenep KU ; XKU-uin koramra ocepi; XKU-
Teri jxaHa TeHASHIsUIap. [IpakTuKanbIK Kype MBIHAJIAapAbl KAMTHIBL: "KacaHIbl HHTEIUICKT JKOHE aaM
MUBI" TaKbIPBIOBIHAFHI MMIKIpTaJIac; KacaH/Ibl HHTEUIEKTIICH JKYMBIC iCTey YIIIH 9pTYpIi Kypalaap MeH
aTopMaapIsl IPaKTHKAIBIK Maiifanany; MOTiHAEepAl reHepamusuiay ymia LLM konmaHy; KOICHI3
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wratpopManapIsl TaiganaHa OTBHIPHII, OaFAapiamMalaychl3 j>KacaHIbl WHTEIUIEKTTIH YJT1 YATUIepiH
KYpy; KECKiHJep MeH MY3bIKaHbl jkacay YIIiH OpTYpJi I'€HEpaTHBTI ©HEep KypaJiJqapbIMEH MYMKIH
AKCTIIEPUMEHTTEP JKYPri3y; KecKiHIepaeri MOIeNbAepAl OKBITY JKOHE HBICAHAAPABI TaHy YIIiH KEeCKiHAi
TaHy KypalJapblH MNaijaaHy; MOTIHIIK JEpeKTepAl Taljay; WHTEPaKTHBTI BU3yaIN3aIHs
MYMKIHIIKTEpIH KOJIaHy, OCPEKTepIi Taljay »>KOHE MAapKETHHITIK HayKaHIapAbl Kypy;, Kapikbl
caJlachIHJIAFbl TOYEKeNJepal Ooinkay JKoHE Taljay; 4aTOoTTap MEH BHPTYAI[bl KOMEKIIUIEPIl KYpY;
JKacaH/bl MHTEJUICKTTI KOJIJAHYIbIH ATHUKAIBIK AWIEMMalapblH TaJKbUIay; JKacaHIbl HHTEIUICKTTIH
KOFaMFa JKoHe KOFaMFa ocepi Typaibl TONTHIK mHikipranactap JXXM-teri 6onamak Tpeaarep. KopeIThIHIB!
Oakpuiay '"JKEKEJNEGHAIPUIrEH OKBITY ToXIpuOeci: jkacaHIbl HMHTEIUIEKT KypaiJgapbl  apKbLIbl
JKEKeJIEHAIpIIreH OimiM Oepy MaTepHaimapblH >Kacay MYMKIHIIKTEpiH >KOHE OKBITY TXIpHOeciH
3epTTey’K00achIH OpBIHAAY KOHE KOpFay TypiHae yHbIMaacTeipsutanbl. [lon OofibiHma Coursera
KaIlmai anbIK OHJANH KypcTapblHBIH IUTaT(GopMaIapblHaH YKcac KypcTap/sl KaliTa ecenteyre 00Jabl,
OpenU.kz, OpenU.tou.edu.kz »xone Oackanap.

Lenvio Oucyunnumnel s618€MCA  YOPMUPOBAHUE KOMREMEHYU NO NPAKMUYECKOMY NPUMEHEHUIO
APOSPAMMHO20 UHCMPYMEHMApUst U Memooos UcKyccmeenno2o unmeniekma (MH), gopmuposanue
YeL0CmMHO20 NPeOCmABNeHUsl O COBPEMEHHOM COCMOSHUU Meopul U NPAKmuKy NOCMpPOeHUs
UHMELNeKMYANIbHbIX cucmem pasiuuno2o Hasnavenus.. Coodepowcanue oucyuniunvl: Beeoenue ¢ UU,
0630p U 0na cneyuaiucmog HemexHuwecko2o NpoQuiis; U3ydeHue PAaziuyHblX UHCMPYMEHMO8 U
naamgopm UU; 6sedenue 8 6oavuuue A36iKk08bie MoOenu, ucnonvzoeanue LLM ons cenepayuu mexcmos
u 0606wenus; nocmpoenue Mooeell UCKYCCMBEHH020 UHMENIeKmMAa 63 KOOUPOBAHUsL C UCHOTb308AHUEM
niamgopm 6e3 Kooa, Cco30anue 2eHepPAMUBHO20 UCKYCCMBA U MY3bIKU €  UCHOIb308AHUEM
UHCIPYMEHMOE  UCKYCCMBEHHO20 —UHMELNEKMA, UCNONb306AHUE UHCIMPYMEHNO8 DPACHO3HABAHUS
uz0bpadiceHutl 01l OOHAPYIICEHUs. U KIACCUPUKAyuu 0ObeKmos, OCHOB8bL 0OpAbOmMKU eCmecmeeHHO20
A3bIKA, AHATU3 MEKCMOBbIX OAHHLIX U HACMPOEHUti ¢ nomowjbio uncmpymenmog NLP; cozdanue
UHMEPAKMUBHBIX GU3YANUZAYUL C UCNOTL3OBAHUEM UHCIPYMEHMO8, 0CHosannblx Ha MU, npumenenue
HH 6 mapxemumnee u pexiame, (QUHAHCOBbIX YCAY2ax, Oisi NOGbIULEHUS] KAYECMBA O0OCIYICUBANHUS
Kauenmog ¢ nomowwvto HU; unnosayuu MU 6 obpaszosanuu,; smuueckue npoonemvl UU; enusnue U na
obujecmso, Hogvle menoenyuu 6 HUU. Ilpakmuueckuil Kypc 6yoem 6Kmo4amv: OUCKYCCUIO) HA MeM)y
«Hcryccmeennblli UHMeNiekm U Yelo8eHeCKUil MOo32», NPAKMUYECKOe UCNOAb308AHUE PA3TUYHBIX
UHCIMPYMEHMO8 U NAam@opm 015 pabomuvl ¢ UCKYCCHBEHHbIM UHMELIeKmoM, npumenenue LLM oOns
2eHepayuu  MeKCcmos, NOCMpOeHue NPUMEPHLIX MOOenell  UCKYCCMBEHH020 —uHmeliekma 0Oe3
APOSPAMMUPOBAHUSL C UCHOTIb308AHUEM NAAMPOPM be3 K0Oa; NPO8edeHUe BO3MOICHBIX IKCNEPUMEHNO8
C Pa3IUYHLIMU UHCMPYMEHMAMU 2EHEPAMUBHO20 UCKYCCMEA O CO30AHUSL U300PANCEHUT U MY3bIKU,
UCHONb308AHUE UHCIPYMEHMOE PACHO3HABAHUS U3006padceHutl 05l 00yueHust MoOenell U pacno3HABAHUS
00beKmo8 HA  UB00OPAdICEHUAX,  AHANU3 ~ MEKCMOBLIX  OAHHLIX, NPUMEHEHUe  B03MONCHOCHEl
UHMEPAKMUGHBIX — GU3YANUAYUL,  GHANU3 — OAHHBIX U CO30aHUe MAPKEMUHSOGbIX — KAMNAHULL,
NPOSHO3UPOBAHUE U AHAIU3 PUCKO8 6 (DUHAHCOBOU cghepe; co30anue 4am-00MO8 U GUPMYATLHLIX
HOMOWHUKO8, 00CYICOeHUe IMUYECKUX OuleMm uchonvzoganus UH; epynnosvle ouckyccuu o eiusiHuu
UU na odbwecmso u 6yoywux mpenoos ¢ HUU. Hmozosvlii konmpone Oyoem opeanu3o8an 6 Guoe
8bINONIHEHUS. U 3awumbl npoekma «llepconanuzuposannviii onvim 0OyYeHUs. U3YHeHUEe BO3MONCHOCHEN
CO30aHUsL NEPCOHATUIUPOBAHHBIX 0OPA306AMENLHBIX MAMEPUATIO8 U ONbIMA 00YyUeHUs. ¢ NOMOUbIO
UHCIPYMEHMO8 UCKYCCMBEHH020 unmennekmay. Ilo oucyuniune 603modicen nepezavem aHaI0SUYHbIX
Kypcog ¢ naamgopm maccogvix omkpuimsix oHaaun Kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u
opyaux.

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

Kayincizmik xoHe
HNHKITHO3UAIBIK opTa/
be3omnacHocTth 1
HNHKJIFO3UBHAas cpeﬂa/
Safety and inclusive
environment

MyMKIHAIr IIEKTeYyIi JKaHZApIBIH JKOHE XalbIKTHIH Oacka Ja oJIEYMETTIK OcCal TONTAPBIHBIH
KOKETTUIIKTEpiH ecKepeTiH Kayirci3, KOJDKETIMAlI JKOHe WHKIIO3MBTI opra Kypy OoiibiHIIa
CTYIEHTTEepAIH OUTIMI MEH MPaKTHKAJIbIK JaF/IblIapbIH KaJbIITACThIpY. MHKII03Ms QUIIocOPHsCH, TeH
KOJDKETIMIUTIK KaFUAaIaphl, XalbIKapaldblK KOJDKETIMIUTIK cTaHmapTTapbl Oap OuUTiM  aNyIIBIHBIH
TYCiHIri. MyMKIHZIr 1eKTeyi agaMaapblH KQKETTUIIKTEpiH eCKepe OTBIPHII, FUMaparTapia, KejiKTe,
aBaKyarus ke3inzae xxone TOK-ma kayirncizmik Heri3aepi MeH Kayilnci3mikTi KaMTaMachl3 eTy JaFAbUIapbiH
KaJbINTACTBIPY. 3aHIap MCH CTaHIApTTap CHSAKTHI HOPMATHBTIK-KYKBIKTBIK Oa3aHbl  Oury.
TonepaHTTBUIBIK ATHKAChl MEH ©3apa iC-KUMBIIBIH, STHKAIBIK MiHE3-KYJIBIKTBI, €peKIle KaKeTTUTIKTepi
Oap amammapra KOMEK KOpPCETy STHKACHIH KaJBIIITACTHIPY.

Dopmuposanue y cmyO0enmos 3HaHUll U NPAKmMu4ecKux Hagblk08 No CO30aHUI0 0e30naACHOU, OOCMYNHOU
U UHKTIO3UBHOU Cpeodbl, Yyumvlearoujeli nompedHoCmu 100ell ¢ 02PAHUYEHHBIMU B03MONCHOCMAMU
300pogvst (OB3) u Opyeux ysazeumvix epynn Hacenenus. I[lowamue obyuarowezocs ¢ urocopuei
UHKTIO3UU, NPUHYUNAMU DPABHO20 OOCMYNA, MENCOYHAPOOHBIX cmandapmos oocmynHocmu. OCHOBbL
bezonacnocmu u ymenusi obecneyenus 6e30nacHocmu 8 30anusix, mpancnopme, npu seaxyayuu u ¢ 4C ¢
yuemom nompednocmei auy ¢ OB3. 3unanue nopmamueno-npasosoii 6azvl maxux KAk 3AKOHbL U
cmanoapmol. Dopmuposanue 3MUKU U 63aUMOOCUCMBUsT MOLEPAHMHOCMU, IMUYHO20 NOBEOCHUs,
OMUKU OKA3AHUSL NOMOWU THOO0SIM C 0CODBIMU NOMPEOHOCMAMU

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.

Xumus /
Xumus/
Chemistry

IToHHIH MaKCaThI-HETI3I1 XUMISUIBIK epeXesepal, 3aHaap MEH MAJIIMETTEepAl 3epieiiey, Kocion KpI3MeT
cajlachlHIa KapanaibM 3epTXaHalblK XUMHSJIBIK 3€pPTTeyJepAl OPBIHIAY NaFbUIapblH JTaMbITy. [loH
aTOM-MOJICKYJJIBIK LTIMHIH HETi3r1 3aHAbUIBIKTapblH, aTOM KYpPBUIBIMBI MEH XHMUSUIBIK OaiiaHbIC,
JJIEMEHTTEP MEH KOCBUIBICTAPABIH KAaCHETTepi JKOHE KACHETTepHAiH NEPHONTHIK JXKYilene 3JIeMEHTTIH
TaOBLTYbIHA TOYEJAUIINT Typanbl Ka3ipri 3aMaHfbl Waesulapabl, OeHOpraHMKaJbIK 3aTTapblH HEri3ri
KJIaCTapbIH JKOHE OJIAPABIH XHUMUSIIBIK KACHETTEpPiH, XUMHUSUIBIK PEeaKIUsIIapAblH JKbUIIAMIBIFBIH JKOHE
peakiusl KbUIJaMIBIFbIHA 9Cep €TeTiH (aKTOpIapibl, XUMHUSUIBIK PEaKIMsUIapAbIH JHEPreTHKAIIBIK
oceplepiH 3epTTeiai - TepMOIMHAMUKA 3aHAAPHI, PITIHIIEp TEOPHSICHl JKOHE epiTiHAiIepaeri Tere-
TEHIIK, TOTBIFY-TOTBIKCBI3IaHy MPOLIECTEP], AMEKTPOIIU3 MPOLEC], TaTbBAHUKAIBIK dJIEMEHTTIH JKYMBIC
NPUHIHKI, XUMHUSUIBIK TOK K3[epi, METaul KOPPO3HSCHI JKOHE MeTajlap/bl KOpPpO3HsiOaH KOpray
omicrepi. CTymeHTTEp 3epTXaHANBIK >KOHE ITPAKTHKAIBIK >KYMBICTAPABI OPBIHAAN OTBHIPHII, KOCiOM
KbI3METTE€ XUMMSHBIH HETI3T1 3aHJapblH, CTATHCTHKAJIBIK, SKCIEPUMEHTTIK OMICTEepli KOJJaHy YLIIH
TeOpMsUTBIK OLTiMII Oekiteni.baramay 3epTXaHaNBIK XKOHE MPAKTHKAJBIK Ca0aKTapIbIH HOTIDKEIEPiH
KOpFay »OHE TEOPMSUIBIK CypaKTapra jayanTap MEH ecenTepli eIyl KaMTUTBIH KOPBITHIH/IBI
€MTHUXaH TYPiHJE OTeIi.

Lenv Oucyuniunvl — uzyueHue OCHOBHbIX XUMUUECKUX NOLONCEHUL, 3AKOHO8 U CECOeHUl, PA36UMUSL
HABBIKOG  GbINOJIHEHUSL INEMEHMAPHBIX  1AO0PAMOPHLIX  XUMUYECKUX UCCIedo8anull 6 obracmu
npogeccuonanvHol desmenvHocmu. JUCYuUniuna usyyaem OCHOBHLLE 3AKOHbL AMOMHO-MOIEKYIAPHO2O
VueHUsl, COBPeMeHHble NPEOCMABLeHUsl O CIPOCHUU AMOMA U XUMUYECKOU C853U, C8OUCMBAX INeMEHMO8
U COeOUHEHUll U 3aBUCUMOCMU CBOUCME Om HAXodxcOeHus dnemenma 6 Illepuoouueckou cucmeme,
OCHOBHbIE KIACCHL HEOP2AHUYECKUX 8CUECTNE U UX XUMUUECKUX CEOLUCE, CKOPOCHIb XUMUHECKUX PeaKyuil
u akmopel, enuUsAIOWUEe HA CKOPOCMb Peakyull, dHepeemuyeckue 3QQexkmvl XUMU4eckux peakyutl -
3aKOHbI  MEPMOOUHAMUKL, MEOPUU PACMEOPO8 U PABHOBECUSL 6 PACMBOPAX, OKUCIUMENbHO-
60CCMAHOBUMEIIbHBLE NPOYECChL, NPOYECC INEKMPOIU3A, NPUHYUR PAOOMbL 2ANbEAHUYECKO20 IIeMEeHMA,
XUMU4eCKue UCMOYHUKU MOKA, KOPPO3UU MEMAIL08 U CROCOObl 3aujumbl Memailog Om KOPPO3UU.
Cmyodenmol, 6bInoHs s 1AOOPAMOPHbBIE U NPAKMUYecKue padomol, 3aKpenisiton meopemuieckue 3HAHUs.
OJIsL UCNOAb308AHUSI OCHOBHLIX 3AKOHO8 XUMUL, CMAMUCMUYECKUX, IKCNEPUMEHMALbHBIX MEemo008 6
npogeccuonanvrou  OdesmenvHocmu. QOyeHuganue npoudem 6 Guoe 3AWUMbL  Pe3YIbHAmos
a6OPaAMoOPHbIX U NPAKMUYECKUX 3AHAMUL U UMO208020 IK3AMEHA, BKIIOHAIOWE20 Omeemvl Hd
meopemuyeckue 60NPoOC 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

[ToHHIH MaKcaTHl - MATEMaTHKANBIK CayaTTBUTBIKTEI KAIBIITACTHIPY, OONaIIak KociON KbI3METTe KaKeTTi
ipresi 3aHap/ibl, KIIACCUKANBIK JKOHE Ka3ipri 3aMaHFbl MaTeMaTHKa TeOpUsUIapbiH Urepy. Maremaruka 1
KYPCBHIHBIH OaFIapiaMachlHBIH Ma3MYHBI MbIHaJIapAbl KAMTUABL: )KUBIHTBIK TEOPHACHIHBIH AJIEMEHTTEPI.
Kypneni canpap. OnapablH YCTiHIET1 9peKeTTep; MaTpHLaiap KoHe OJlapMeH apeKeTTep. MaTpHLaibiK
tenneynep. Tomrap. CakuHamap. Opicrep. AHBIKTaybITap. JleTepMUHAHTTAPABIH KACHETTEPi.
JlerepmuHanTTapab! ecenrey. Bekropiaap. MarpuiaHblH MEHITIKTI MOHJEP1 MEH MEHIUIKTI BEKTOPIIaphl.
BekropiapabiH CKaIspIbIK, BEKTOPJBIK JKOHE apajiac KeOCHTIHIIIepi JXOHE OJIapIblH KacHETTEpi.
CBhI3BIKTHIK aireOpalsiK TeHOeYIIep xyieci. Kpamep omici, MaTpunansik oxic, ['aycc omici; )ka3bIKTHIKTa
Ty3y. Kenicrikreri Ty3y. Ekinmi perrti kucbikrap. Exinimni perTi 0eTrep; HyKTeeri »oHe MIeKCI3IIKTerl
¢yakuusaeE meri. [lekci3 marsiH QyHKOUSIIap KOHE oNapAblH Kacuerrepi. Hykreneri (GyHKUUSHBIH
y3mikci3firi. Y3imic HyKTedepi JKoHE OJIapAbIH JKIKTeNnyi; (YHKIMSHBIH TYBIHIBICH. (DYHKINSHBIH
mupdepennnansl.  Kypmenmi  ¢yHkumsHbIH — TyelHABICH.  Jlomutans  Epexeci.  DyHKUHSHBIH
MOHOTOHBUIBIK INAPTTApbl. DKCTpeMyM QyHKuusutapel. Miny Hykrenepi. PyHKIUSIHBI 3epTTEy MEH
rpaduKTiH JKalumbl cxeMmachl; OipHeiie aiiHbIManbuapAblH (yHKOUsIapbl. Illek jxoHe Y3MIKCI3IK.
Imrinapa TyemEaemap. bareiT OofieHmra TybHABL. [pagment. bBipHemre aiHBIManbl (QOyHKIUSHBIH
9KCTpeMyMbl. CTYINCHTTEp NPAKTUKAIBIK MOCEeNepl MICIICAl, COHBIH INIiHAe OaFqapiaMaibIK
JKacaKTaMaHbl KOJIJaHa OTHIPHIN, ©3 Ke3KapacTaphl MEH LICHIIMAEPiH KOoprayasl yiipeHeni. baramay
MPaKTHKAJIBIK €CeNTepAiH AepOec IemimMIepiH XKoHe TEOPHUIBIK CypaKTapFa xayarTap MeH ecenTepi
HIENIy i KAMTUTBIH KOPBITBIH/ABI EMTHUXaHIBl KOpFay TypiHae erexi. 1IoH GarmapiamMachlHBIH Ma3MYHBI
cepiktec JKOO OarnapiamackIMeH YilsiecTipiires.

Lenv Oucyunaunvl — Gopmuposanue MamemMamuieckol spamomHOCuy, 0C80eHUs PYHOAMEHNANLHIX
3aKOHO8, meopull  KIACCUYECKOU U COBPEMEHHOU MameMamuki, HeooXooumslx 6 Oyoyuell
npogeccuonanvroi Oesmenvrhocmu. Codepicanue npozpammel kypca Mamemamuxa 1 sxmouaem:
Onemenmur meopuu muodxcecms. Komnnexcnvie uucna. /eticmeus nao numu, Mampuyel u oericmeus c
Humu. Mampuunvie ypaenenus. Ipynnei. Konvya. [lons. Onpedenumenu. Ceoticmea onpedenumeneil.
Buiuucnenue onpedenumeneii. Bekmopuvi. Cobcmeennvie 3uauenus u coocmeennvle 6eKmopsl Mampuybl.
Cransipnoe, 6eKmopHoe U CMewanHoe npou3gedenus 6eKmopos u ux ceovcmea. Cucmemol JUHEUHbIX
aneebpauveckux ypaeuwenun. Memoo Kpamepa, mampuunviii memoo, memoo [aycca; [lpsmas Ha
naockocmu. Ilpamas 6 npocmpancmee. Kpuevie emopozo nopsaoka. Ilosepxnocmu 6mopoco nopaoka,
Ilpeden ¢ynxkyuu 6 mouke u Ha 6Geckoneunocmu. beckoneuno manvie ynkyuu u ux ceoticmaa.
Henpepuvisnocms ynkyuu 6 mouxe. Touxu paspwiea u ux xnaccugpuxayus; Ilpoussoonas @ynxyuu.
Hugpdepenyuan  @ynkyuu. Ilpoussoonas cnooxcnoi  ¢ynkyuu. Ilpasuno Jlonumana. Ycnosus
MmoHomounocmu  @yukyuu. Ixcmpemym  @pynuxyuu. Touxu nepecuba. Obwaa cxema uccie008aHus
@yukyuu u nocmpoenus zpaguxa; Pyukyuu HeckOIbKUX nepemenusix. Ilpeden u HenpepvleHOoCHb.
Yacmuuie npouszsoonvie. Ilpouzsoonas no nanpasnenuio. I paduenm. Ixcmpemym GyHKYuY HeCKOIbKUX
nepemennuix. Cmyoenmol pewiaiom RPaKmuyeckue 3a0aiy 6 MOM Hucie NPUMEHSS NPoSPaMMHOe
obecneuenue, yuamcs Omcmaueamsv c6010 MOUKY 3penus u pewenus. Oyenusaunue npotidem 8 guode
3auumel CamMoOCmOAMeNbHbIX PeuleHull NPakmu4eckux 3a0ay U umo2068020 IK3AMEHA, GKIIOUAIOUe20
omeemvl Ha meopemuieckue 8onpocvl u pewenue 3aoay. Colepoicanue npozpammuvl npeomema
2apMOHUZUPOBAHO C NPOSPAMMOTL 8Y3a NAPMHEPQ.

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

[ToHHIH MaKkcaTbl - MHTETPAIIbl €CENTey NaFAblUIapblH KaJbIITACTBIPY, Ipreii MareMaTHKaJIbIK
YFBIMIAPIBI XKYHeney, ipreii 3agaapabl, KIACCHKAJBIK XKoHE Ka3ipri 3aMaHFbl MaTeMaTHKa TEOPHSIIAphIH
Oonamak kociOu Kbi3merTe Koimany.llon MaremaTrka 1 KypCHIHBIH JKalIFachl OOJBINT TaOBUTAJIBI KOHE
MBIHATApABl KaMTHIBL. AJNFamksl (QyHKIWS. AHBIKTaJMaraH HWHTETpal >KOHE OHBIH KacHeTTepi.
WurterpauumsHelH Heri3ri ouicrepi MeH QopMynanapsl. MHTerpaums oxicrepi: OerikTep OOMBIHIIA,
anMacTeipy. Keiibip TpUroOHOMETPHSUIBIK KOHE MPPAIlHOHAIAB QYHKIFsLIapapl OipikTipy. Benrim 6ip
WHTETpaj, OHBIH KacuerTepi. Hetoton-Jletiorur @opmynacel. benrini 6ip MHTErpaplH reOMeTPHSIIBIK
KOHE MEXaHUKaJbIK KochiMinanapel. Jlypeic emec wuHTerpanmap. HHTrerpanmapiblH —ecemikTepi.
JlexapTTHIK, MOJAPIBIK KOOpAWHATANBIK JKyhemepmeri Koc wmHTerpanmmer ecenrtey. Koc wmHTErpammsl
KocbiMtaiap. |- sxoHe |l-1i TMnTeri KUChIK CHI3BIKTHI MHTErpaniap, KacueTTepi skoHe ecentey. |-mri
skoHe |l-mi GeTTik MHTErpangap, KacueTTepi xoHe ecenTey. 1-mi peTTi KapamabiM auddepeHnansk
TeHjeynep. beniHeTiH alHbIManbuUIapbl Oap TEHJEYNep, CHI3BIKTHIK TEHJEeYylep >oHe bepHymum
Teneynepi. JKorapbl peTTi ChI3BIKTHIK 0ipTeKTi sxoHe rereporeni Y. Typakrsl koaddurmentrepi 6ap
CBI3BIKTHIK OiprexTi JY. Canaplk katapnap. KartapimapaslH KOHBEpTreHIMSCHIHBIH KaKeTTi mapTel. OH
KaTapJiapAblH KOHBEPIeHIMSAChIHBIH KETKUTIKTI Oenrinepi. AybIcriansl )KoHe aybicnajibl Karapiuap. Kyar
Karapiapsl. AGens Teopemacsl. @ypbe TPUTOHOMETPUSUIBIK KaTapiiapbl. OyHKIHIAPIE KYBIKTAY )KOHE
uHTepnosinusuiay. Cannslk uHTerpaius. Cavablk auddepenumanus. CTyaeHTTEp NPAaKTUKAIBIK
MOceTleNiepi  IIemIelli, COHBIH imriHge OarmapiaMaiblK —JKacaKTaMaHBl KOJJaHa OTBIPHI, ©3
Ke3KapacTapsl MEH IIeNIIMIEpiH KOopraynasl yiHpeHeai. baramay npakTHKaJbIK ecenTepiiH aepdec
HICTTIMJICPiH KOHE TEOPHSIIBIK CypaKTapfa jKayamnTap MEH eceNTepAl IIeNryai KAaMTHTBIH KOPBITBIHIBI
eMTuXaH/bl Kopray Typinae eteni. [Ton 6armapinamaceiHbH MasMyHsl cepiktec XKOO OarnapiamMacsiMeH
yilnecripiires.

Lenv Oucyuniunelr — ¢hopmuposanue HABLIKOE UHMESPATLHOSO UCUUCTIEHUS, CUCTHEMATU3AYUs
DYHOAMEHMANLHBIX MAMEMAMUYECKUX NOHAMUL, NPUMEHEHUS (DYHOAMEHMANbHBIX 3AKOHO8, Meopull
KIACCU4eckol U COBPEeMEHHOU Mmamemamuxu 8 0yoyuwjell npoghecCUOHANbHOU  OesimenbHOCU.
Hucyunnuna signsemcs npooondxcenuem kypca Mamemamuxu 1 u exmouaem: Ilepsoobpasnas.
Heonpeoenennvii unmezpan u ezo ceoiicmeéa. OcHoGHble npuemvl U QOpmMYIbl UHMESPUPOBAHUSL.
Memoovt  ummecpupoganus:  no  uyacmam,  NOOCMAHOBKOU.  Humeepupoganue  HeKOMOPbIX
MPUSOHOMEMPUYECKUX U Uppayuonanviblx @yuxkyuil. OnpedeneHnvlil uHmezpan, e20 CEOUCMEA.
@opmyna Hviomona-Jletionuya. [eomempuyeckue u Mexanuueckue NPULONCEHUS ONPEOeseHHO20
unmeepana. Hecoocmeennvie unmeepanvi. Kpamuvie unmeepanvi. Boiuucienue 060tHo20 unmezpana 8
0exapmosoli, NONAPHOU cucmemax Koopounam. Ilpunoswcenus oeotinoco unmeepana. Kpueonunetinvie
unmeepanvl I-eo u Il-20 pooda, ceoticmea u eviuucnenue. Ilosepxnocmusie unmezpanst I-20 u Il-20 pooa,
ceoticmea u evruucienue. ObvikHoGeHHbIe Juppepenyuanvuvie ypasuenus 1-20 nopsoka. Ypaenenus c
PA30eNAUWUMUCS NepeMeHHbIMU, TUHelHble YpasHeHus u ypasHenus: Bepuynnu. Jluneiinvle 00OHOpoOHbie
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u  HeoOHopoOHvle [V  evicuux nopsaoxos. Jluwnetinvie 00HOpoOHble JIY ¢  nocmosHHbiMu
ko3puyuenmamu. Yucnosvie psodvl. Heobxooumoe ycrosue cxooumocmu psoos. Jocmamourvle
NPUBHAKU CXOOUMOCHIU 3HAKONOIONCUMENbHBIX P008. HaKkouepedyiowuecst U 3HaKonepemeHnHble psiobl.
Cmenennvie psovl. Teopema Abens. Tpueonomempuueckue psovt Dypve. Annpoxcumayus u
unmepnonsiyus @ynxyui. Yucnennoe unmeepuposanue. Huciennoe ougpgepenyuposanue. Cmyoenmol
pewaom npakmudeckue 3a0adu 8 MOM Uucle NPUMEHss NPOSpaMMHoe obecnedenue, Yuamcst
omcmausams €010  MOUKY 3penusi u pewenus. Oyenusanue npotidem 6 Guoe 3auUmMbl
CaMOCMOSIMENbHbIX PeUleHUll NPAKMULECKUX 3a0ad U UMO0208020 IK3AMEHA, GKIIOUAIOU|e20 OMEembl Ha
meopemuyeckue onpocel u peutenue 3adaq. Cooepacanue npocpammvl npeomema 2apMoHUIUPOBAHO C
npoSpamMmou 8y3a napmHepd.

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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Odusuka /Ousuka /Physics

[ToHHIH MaKcaThI: CTYIEHTTepe (PHU3UKAHBIH IpTrelli 3epTTeYIepIeri, TEXHONOTUAIaFbl, ©3€KTi FHUIBIMHU-
TEXHUKAIBIK MOCENIeNepAl IICeHIyaeri pesl xoHe (H3UKa JKETICTIKTEPiH 63 MaMaH[bIFbl OOMBIHIIA
FBUTBIMHU-TIEAAT OTHKAIBIK KBI3METTE THIMJI Maianany MYMKIHAIKTEp1 Typaibl TYCIHIK KaJIbIITACTHIPY.
[Tonnin mMa3mysbl: Kunemaruka. J{nnamuka. Cratuka. JKymbic xxoHe dHeprus. AybIpiblK. CYHBIKTBIK
MeXaHHUKachl. MOJIEKyIaabIK-KHHETHKAIBIK Teopust. TepmoamaaMuka. HakTel ra3map. DnekTpocTaTuka.
DC MarauTrik epic. DIeKTpOMarHUTTIK MHAYKOMS. 3aTTBIH MAarHUTTIK KacueTrrepi. MakcBemn
TEOPHsIChl. MEXaHHMKAIBIK JKOHE JJIEKTPOMarHuTTik Tepberic. CepmiMai TOMKbIHAAP. | €OMETPUSIIBIK
ontuka. Kenepri. [udpakums. XKapeikrein nomspusanusicel. CoyneneHyniH KBaHTTHIK TaOHFaThI.
BopapiH atoM Typaibl Teopusichl. KBaHTTHIK MEXaHWKaHBIH 2JeMEeHTTepl. AToM sapockl. Taxipubernik
cabakrapma cTyneHTTep (U3WKAHBIH OpPTYPJNi callalapblHAH TOHHIH THITIK €CENTepiH IIBIFapy
JAFJbUTAPEl MEH JAFIbUIAPBIH ajalbl JKOHE KOCiOM ecenTepil IMICHIYAIH HETi3i PEeTiHAC KBUIYIIBIK
ecenrep i menryae (U3NKaHBIH MPUHIUOTEP] MEH 3aHAAPBIH KOJMAAHYABIH HMPAaKTUKAIBIK JaFIbLTapbIH
aJIa/Ibl. SHEPTreTHKAIIBIK Macesesiep. KopbIThIHAbI Oara jkaz0alia eMTHXaH Ke3iHJIe aHBIKTalIa bl
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Lenvio Oucyunnunel saénsemca  Qopmuposanue 'y Cmyoenmos HNOHUMAHUA Poau  Qusuku 8
PyHOaMEHMANLHBIX UCCIE008ANUAX, TMEXHUKE, 6 PeUeHUl aKMYATbHbIX HAYYHO-MeXHUYecKux npooiem,
B03MONCHOCMU IPDEKMUBHO20 UCTIONB30BAHUA OOCMUNCEHUU (DU3UKU 8 HAYYHOU U nedazo0cuyecKkoll
OessmenvHocmu no ceoeil cneyuanviocmu. Codepacanue oucyunaunvl: Kunemamuxa. [Junamuxa.
Cmamuxa. Paboma u suepeus. Taecomenue. Mexanuka cuokocmu. Monekyiapro-Kunemuueckas
meopus. Tepmoounamuxa. Peanvnuvie easvi. Inexmpocmamuka. Tlocmoannvid mox. Maznumnoe noine.
Onexmpomacnumnasn unoykyus. Maznumnvie céoticmea eewecmea. Teopus Makceenna. Mexanuyeckue
u 2nekmpomazHumusle Koaebanus. Ynpyeue eoamwi. Ieomempuyeckas onmuka. Humepgepenyus.
Hugppaxyusa. Horapuzayus ceema. Keanmosas npupooa usznyuenus. Teopus amoma no bopy. Inemenmol
K6AHMOBOU Mexanuku. Amomnoe s0po. Ha npaxmuueckux 3aHAmMuax cmyoeHmbvl ROIYUAm YMeHUs u
HABLIKY peulenuss MUNogulX 3a0ay OUCYUNIUHBL U3 PA3TUYHBIX odaacmel Gu3uKU KaK OCHOBbl YMEHUS.
pewams npogeccuonanbhble 3a0aqi, NOAYYAm NPAKMUYECKUe HABbIKU UCNOAb308AHUS NPUHYUNOG U
3aKOHO8 puzuKu 015 peuterus npobiem meniosnepeemuku. Mmoeosas oyenxa 6yoem cgopmuposana
X00€e 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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TexHUKAIBIK
TEPMOJUHAMUKA /
Texnanueckas
TEPMOJUHAMUKA /
Technical
thermodynamics

[ToHHIH MakcaTbl — TEPMOAMHAMUKAHBIH HET3ri 3aHIApblH KOJJAaHY TEXHOJOTHWACHIH, Ka3aHIBIK
KOHJIBIPFBUIAPEI MEH TypOMHAJIAPBIHIAFb! JKBUTy SHEPTUSICHIH TYPJICHAIPY SICTEpiH, ra3 jKoHE JKYMBIC
OPTachIHAAFbl MPOLECTEPi, IEKTP CTAHLMIAPBIHIAFEl TEPMOAMHAMHKAIBIK IIPOLECTepli ecentey
SMICTEpiH >KOHE TKIpMOENIK 3epTTeyliepiH OKbI YipeHy. CTyIeHTTep OKUTBIH 00Jiajbl: Oy aTyablH
TEXHOJIOTHSUIBIK ~ CXEMAacChlH;  TEPMOJMHAMHKAIBIK  JKyWe  KYHIHIH  mapamerpiiepi;  Herisri
TEPMOAMHAMUKAIBIK MPOIECTEp; CYIOANapIblH epeKIIeNIiKTepiH JKoHE ¢y MeH OymelH Heri3ri
napameTpIiepid; p-, T-S xoHe h-s auarpammanapblHAarbl Cy OYBIHBIH HETI3Ti MPOLECTepiH; Cy OybIHBIH
TePMOAMHAMUKAIBIK MPOIECTEpi; ra3aap MeH OylIapsl Ipoccenbaey; KoMmmpeccopuap; Oy TypOuHAIIBIK
KOHJIBIPFBUIAP/BIH  LMKJJEpl; IMTEH JKaHATBIH KO3FAITKBIIITAPIABIH IMKIJEpPi; Ta3TypOMHAJIBIK
KOHZBIPFbUIAp MEH PEaKTHBTI KO3FAITKBILITAPABIH LUKIASPI; CaJKbIHAATy nukingepi. [IpakTukambk
cabakrap/ia CTyIEHTTEp Wrepefi: HEri3ri TepMOJMHAMHKAJIBIK INPOLECTepli ecenTteyai; cy Oybsl MeH
BUIFAIIIBI aya MPOIECTEPIH ecenTey; TepMOIMHAMHUKAIBIK IUKIIApAaFbl KbUTy MEH JKYMBICTHI €CerTey,
IIBIFY, CBIFY MPOILECTEPiH, MUKIIAPABIH KBUTY THIMAUIITIH ecenTey oaicTepi; h-s auarpammanapbid, Cy
MEH Cy OYybIHBIH TepMO(MU3NKAIbIK KAaCHETTEPiHIH KecTelepiH NaWJajaHblll ecenTep UIbIFapy.
3epTxaHanblK cabakTapla CTYACHTTEp ayaHBIH MEHIIIKTI Ta3 TYPaKTHICHIH SKCHEPUMEHTTIK >KOIMEH
aHBIKTAyIbl YHpEHeHdl, TepMOJWHAMHKAHBIH OIpiHINI 0acTaMachlH BIOBICTAFBl Ta3/Jbl H300apIIbIK
KBI3IBIPY TIPOLIECIHIE TOXipuOeae KOMAaHy SICiH 3epTTel i, ra3abl H300apIbIK KeI3ABIPY MPOIECIHIe
TEPMOJMHAMUKAHBIH TPAKTHKAIBIK KOJIAAaHY OIiCiH YHpeHeai, ayaHbIH MEHIIIKTI ra3 TYpPakKTHICHIH
TOXKIpUOE KY3iHJEe aHBIKTay SJICIMEH TaHBICA/Ibl. aFbIH KAJIOPUMETPIHACT] ayaHbIH opTaiia n300apiibiK
JKBUTY CBHIMBIMIBUIBIFBIH, COHBIMEH KAaTap BUFAILABl  KAHBIKKAH OyIbIH KYPFaKTBIK IOPEKECiH
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TOXKIpHOENIK JKOJIMEH aHBIKTay oficiH 3epTTey. KophIThIHIBI Oara aypi3ina OeNiMHEH JXOHE ecernTep
HIBIFApyAaH TYpPaThIH apajlac eMTUXaH Ke3iH/1e KON bLIa bl

l[eflbIO ducuunﬂquz AenAemcs u3ydeHue mexnoaocuu npuMenerusl OCHO8HblX 3AKOH0O6 mepModuHaMuKu,
Memoooe npeo6pa3oeaﬂuﬂ menoso IHepeUuu 6 KOmMeJIbHblX YCMAHOBKAX U myp6uHax, npoyeccoe 6
2azoeot u paboueli cpedax, MemOOUK pACYEMO8 U  IKCNEPUMEHMALbHO20  UCCIe008aAHUs
mepMOOuHaMuqecmx npoyeccoe 6 IHepeemudecKux ycmaHoeKax. Cmydenmbl usyuam:
MEXHONI02UYECKYI0  CXeMy np0u380()cm6a napa,; napamvempsl COCMOAHUA mepModuHaMuquKoﬁ
cucmemsl, OCHOBHblE mepmodunamutteczcue npoyeccosl, ocobennocmu 0uaepaMM U OCHOBHblEe
napamempsi 600bl U NApPA; OCHOBHble NPoyeccsbl 6005 HO20 napa 6 p-, 1-s u h-s ouazpammax;
mepModuHaMuueCKue npoyeccsl 8005IHO20 napa; OpocceﬂupoeaHue 2a3o06 u napoe, Komnpeccopwsl,;
YUKIIbL napomyp6um—tb1x YCMAaHnoeBoK, YUKIIbL osuzamernetl BHYMpEHHe2o cecoparus; YUKJIbl
2a30MypOUHHBIX YCMAHOBOK U PeaKmu@uvlx Oeueameneil, YUkKibl XON0OUlbHbIX YycmaHosok. Ha
npakmudecKkux 3aHiAmusix cmydeﬂmbz oceosim. pacdem OCHOBHbIX mepMO()uH(lMu'-te‘CKux npoyeccos,
pacdyem npoyeccos B80051HO20 napa u  671d3CH0c0 803())/)661,‘ pacuem menia u pa60mbl 6
mepModuHaMuquKux yuKiax, Memoobl pacyema npoyeccoe ucmedeHus, corcamus, mepmuiecKux Kﬂﬂ
YUKTI08, peleHue 3a0ay ¢ UCNOb308anuem h-s ouazpammel, mabauysl meniopuaU4ecKux ceoticms 600vl
u 60()ﬂH020 napa. Ha ﬂa60pam0pﬂblx SAHAMUAX cmyaeﬂmbl HAy4amcs JSKCNepumMeHmalbHbiM nymem
onpeoensimy YOeibHyi0 2a308)10 NOCHOAHHYIO 8030YXa, U3YYAIN MEMOOUKY NPAKMUYECKO20 NPUMEHEHUs
nepeoco 3aKoHa mepModuHaMuKu K npoyeccy u306apH020 Hazpesa casza 6 cocyz)e, O3HAKOMAMmMCA C
MEmOOUKoOU IKCNEePUMEHMATbHO20 ONpedeneHuss cpeodHell U300apHOl MenioemMKocmu  6030yxXa 8
npomoyHoOM Kajaopumempe, a maxkokce usydam Memoauky IKCNEePUMEHMAlIbHO2O onpeéeﬂeﬂuﬂ cmeneHu
cyxocmu  G1AJXCHO20 HacvlujenHo2o napa. Hmoeosas oyenxka Oydem copmuposeana 6 xode
KOM6uHup06aHH020 IK3aMeHd, cocmwm;eﬁ us ycmHoﬁ uacmu u pewlerusl 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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XKeurymanpizanmacy /
TeromaccoobmeH /

IToHAi OKBITYIBIH MakKcaThl - CTYACHTTEpPAl JKBUTYJIBIK IpOIECTEp MEH KOHJBIPFbLIApAa JXy3ere
achIpBIIATBIH JKBUIy aliMacy MpOILECTepiH Tanjayra pgaiipianay. CTyIOeHTTep: HETi3ri TeOpHsUIBIK

OH/PO/LOS




Heat and mass transfer

epexenepi, YHePreTHKAIBIK KOHIBIPFBUIAPIAFE] JKBUTY aaMacy MpOIeCcTepiHiH TeHACYJISpiH MIeITyIiH
JIOJ1 JKOHE JKYBIKTAJIFaH 9/IICTEPiH, JKbUIy alMacy HpPOLECTEPiH TalJay MEH ecenTeyAiH ipreii 3aHaapbl
MeH OiCTepiH, KBULY alMacy MPOIECTEPiHiH HETi3Ti TYpJepiH >KOoHE KBUTY arperarTapblHIarkl Macca
ajMacy TPOLECTEPiH, KbUTY aJMacy cajlachblHIarbl HHHOBALMSUIBIK 93ipiieMenepi, apTypii KaOsipranap
MEH amnmaparrap/iblH  KbUly anMacy ecenteynepiH  3eprreiiai. [IpakThkaga — cTyIeHTTep
JKBUTYSHEPTeTHKAIBIK KYPBUIFBIJIAP MEH anlapaTTaplblH JKbUIy JXKOHE Macca aiMmacy MpOIecTepiHiH
cUIMaTTaMalapblH aHBIKTalAbl, JKbUTy OKIIAYJIaFbllll MaTepuajiapAbl TaHAaiAbl, SpTYpJi HiLTiHIeri
KaOBIpFayap apKbUIBI OTETiH JKBUIY aFBIHBIHBIH KOJEMIiH ecenTeilli, JKbUIy aJIMacCTBIPFBILI
KYPBUIFBUIAPIBIH JKBUIYJIBIK €CENTeyIepiH JKyprizel, opTypii mimiHmeri OeTTep YIIIH KbUTYJbI
TacBIMaNgay KOX(QQHUIUEHTTepPAI AaHBIKTAWOBl. 3epTXaHANBIK JKYMBICTBI OpBIHAAYy OaphICHIHAA
CTYIEHTTEp IWJIMHIPIIK JKoHE cQepalblK KaObIpFasap apKbUIbl OTETIH JKBbUIy OTKI3TITIK
KodQPUINEHTTEPiH, IeKCi3 KeIeMAeri epKiH KOHBEKIHS JKOHE epiKCi3 KOHBEKIIHs YIIIH JXBUTy Oepy
KOO(h(UILMEHTIH aHBIKTAWABI KOHE OJCKTPIIK MOJeNb OOMBIHIIA TeMIlepaTypaHblH TapaayblH
3eprreiini.baranay 3epTxXaHalblK JKOHE INPAKTHUKANBIK cabaKTapAblH HOTHIKEIEpIH KOpray >KoHe
TEOPUSUIBIK CYpaKTapFa Kayalnrap MEH eCeNTepii ISyl KaMTHTBIH KOPBITHIHIABI eMTHXaH TYpiHIe
oTei.

Lenv usyuenus Oucyuniunvl — TIOATOTOBKA CTYACGHTOB K IPOBEJICHUIO aHANN3a TEII00OMEHHBIX
MPOIIECCHI, PeaTn3yeMbIX B TEIUIOTEXHOJOTHYECKHX Tpoleccax u arperatax. Cmyoenmovl usyuam:
OCHOBHbIE MeopemuyecKue NONONCEHUS, MOYHbIX U NPUOTUINCEHHBIX MEMOO008 DeuleHus YPAGHeHUll
npoYecco8 menioMaccooOMena 8 IHeP2eMuUYeCcKUX YCmanoeKax, hyHOaMeHmaibHble 3aKOHbL U Memoobl
amanuza U packiema npoyecco8 MenioMaccoOOMeHd, OCHOBHble 6UObl MENI000MeHd U NpOYeccos
MACCconepeHoca 6 Menlogblx azpe2amax, UHHOBAYUOHHbIe pa3pabomKu 6 001acmu menioMaccooomena,
pacuemvl mMeniooOMeHa pasiuyHblX CMeHoK U annapamos. Ha npaxmuxe cmyoenmvi onpedensm
Xapaxmepucmuxy meniomaccoOOMeHHbIX NPOYECCO8 MENLOIHEPLEMULECKUX YCMPOUICME U annapamos,
npoeedym GulOop MENLOU30JAYUOHHBIX MAMEPUATIO8, GbIMUCTAM 00beM Meni068020 NOMOKA Yepe3
CMEHKU pasiuyHol opmul, npoeedym mMennioeol pacyem menio0OMeHHbIX Annapamos, onpeoessm
K03 huyuenmol menioomoauu 01 NOGePXHoCcmell pa3iuyHol gopmul. B xo0e nabopamopruvix pabom
cmyoeHmbl  onpeoeisim Kod@p@uyueHmovl MenjionpeooOHOCHU  Yepe3 YUIUHOPUHECKYIO U  ULAPOBYIO
cmeHKu, Kodgh@uyuenm menioomoauu npu c80O0OHOU KOHBEKYUU 8 HeOSpAHUHYeHHOM OoOvbeme U Npu
BbIHYIICOCHHOU  KOHGEKYUU, U3YHam pacnpeoeienue memMnepamyp Had I1eKmpuueckol Mooenu.
Oyenuganue npoiidem 8 8ude 3aujumvl pe3yabmamos NaO0PAMmoOpPHLIX U NPAKMUYECKUX 3AHAMUL U
UMO0208020 IK3AMEHA, GKIIOHAIOULe20 OMBENMbl HA MeopemuyecKue ONpocC U peuleHue 3a0au.

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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CyiibIK KoHE ra3
MEeXaHUKacHl /
MexaHuKa KHUIKOCTH U
raza/

Fluid and gas mechanics

IToHni OKynmplH MakcaTel - CTYJIGHTTEPIiH apHajapAarbl CYHBIKTHIK II€H Ta3  arbIHBIHJAFbI
THIIPABIMKANIBIK KeJepPriiepi, opTypii hopMaaarsl apHaIapIarbl KbICBIMHBIH JKOFaJTybIH aHBIKTAYIbIH
NPaKTHKAIBIK JarAblIapblH urepy. CTyIEHTTEp: CHIFBIIMANTBIH JKOHE CBHIFBUIATBIH CYHBIKTBIKTHIH
KO3FaJbIChl MEH Teme-TeHAIK 3aHJbLIBIKTAPbIH, KbUIy JHEPreTHUKAIBIK KaOJIBIKTBIH T'HAPABIMKAJIBIK
JKOHE adPOJIMHAMUKAIIBIK €CENTEy OMICTEPiH, CYWBIKTHIK JHUHAMHUKACBHIHBIH TEHICYJACPIH 3epTTEeHi.
Toxipubene cTyneHTTep KapanailblM >XoHE KypAenli KyObIpiiapAarbl CYHBIKTHIKTap/AbIH arybl Ke3iHJeri
JKEPTUTIKTI KeNepriHi, YHWKeJIC IIBIFBIHAAPBIH XOHE KBICHIM JKOFAITYJIAphIH €CeNTeydi YHpeHeni.
3epTXaHalbIK )KYMBIC KE31HAe CTYIEHTTep TMAPOCTATHKAJIBIK KBICBIMABI OJIICY 9iCTepiH 3epTTEeii,
bepHysn TeHAeyaepiH CYMBIKTBIK aFbIHBIH TajlayFa KOJIaHa bl, CYHbIK aFbIHBIHBIH JIAMAHAPIIBI JKOHE
TYpOYJICHTTIK pPeXKUMIICPiH 3€PTTCHII, aFFIHHBIH KCHETTCH KCHEI01 MEH KhICKApPYhIHA XKEePTUTIKTI KeJepri
KO3 puIueHTTEepiH aHbIKTaiapl. KOphITBHIHAB Oara aybi3ina O6IIMHEH JXKOHE €CENTep IIbIFapyaaH
TYpAThIH apajiac eMTUXaH Ke3iH/1e KONbUIAIbI.

Lenvio uzyyenus OUCYUNIUHGL AGNAEMCA OCE0EHUE CMYOEHMAMU KIACCUYECKUX MOOeneil O8UMICEeHUs
AHCUOKOCU U 2a3d U NPpUoOpemeHue NPAKMuU4eckux HAgblK08 UX UCHONb308AHUS NPUMEHUMENbMHO K
mennosnepeemuyeckoi ompacay. Cmydenmul uzyuam: 3AKOHOMEPHOCMU OBUIICEHUS U PABHOBECUs
HeCHCUMAEMOU U CHCUMACMOU HCUOKOCTNU, MEMOObl 2UOPABIULECKO20 U AIPOOUHAMULECKO20 PACYemo8
Meni0IHep2emuieckoeo0 000pyO008aHuUs, YpasHeHull OuHamuxu scuokocmu. Ha npaxmuke cmyoenmul
HAY4amcs paccyumuvléams 2u0pagIuiecKue ConpomueieHuss npu meyeHuy HCUOKOCmu U 2aza 8 KaHaiax
paznuunoll ghopmul. B x00e GulnonHeHus 1abopamopHsix pabom cmyoenmvl UcCciedyiom Ccnocoovl
U3MepeHUs 2UOPOCMAMUYecKo20 O0asneHus, npumenam ypasnenus bepuynnu x ananuzy nomoxa
HCUOKOCMU, UCCAEOYIOM JIAMUHAPHBIN U MYPOYIeHMHBII PeXCumMbl medeHUus HCUOKOCmi, onpeoenesam
KO3 huyueHmpl MeCmMHbIX CONPOMUGIEHUI NPU  BHE3ANHOM PACUWIUPEHUU U CYJCEHUU RNOMOKA.
Hmozosas oyenxa 6yoem cghopmuposana 6 xo0e KOMOUHUPOBAHHO2O IK3AMEHA, COCMOAWel U3 YCIMHOU
uacmu u pewerus: 3a0ay.

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/LO5
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DJIEKTPOTEXHUKA KIHE
AIIEKTPOHUKA /
DIIeKTPOTEXHUKA U
3IeKTpOHUKa/
Electrical Engineering
and Electronics

[ToHHIH MakKcaThl - SHEpPreTHKa OHIIPICIHAE KOJIJaHBIIAThIH JJIEKTPOTEXHUKA HKOHE O3JIEKTPOHMKA
Heri3nepiH, ONEeKTp MallMHATapel MEH OJIEeKTp eJluey KypaiumapblH 3eprrey. IloH amexTp
JKaOJBPIKTapbIMEH  JKOHE  TEXHOJIOTHSUIBIK — INPOLECTEpAl  aBTOMATTAaHABIPY  KoHe  Oakpuiay
anmapaTypachIMeH, TYPaKThl JKOHE CHHYCOWJANBI TOKTAPMABIH JKENUTIK JIeKTp Ti30eKTepiMeH, YII
(azanel  omekTp  Ti30EKTepiMeH, MarHWTTIK Ti30EKTepMEH, OJJEeKTp oJey KypalJapbIMeH,
TpaHcopMaTopiIapMeH, TYPaKThl JKOHE alHBIMAJIbl TOKTHIH DJIEKTP MAalllMHAIAPBIMEH, JJIEKTPOHHKA

OH/PO/LO12
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)KI)IJ'Iy OHCPICTUKACBIHbIH
Heri3zepi JKOHE
OSKOJIOTUSJIIBIK
npobiemanap /

OCHOBBI
TCIUIOOHEPICTUKU u
SKOJIOTUYECKHUEC
pobsemMbl/
Fundamentals of heat
power engineering and
environmental problems

HeTi3/iepiMeH OaiIaHBICTBI JCKTPOTEXHUKAIBIK JaWBIHIABIKTEL 3€PTTEHAl. 3epTXaHaNbIK CTEHATEpIeri
CTYACHT JICMCHTTEPIIH CEPHUSUIBIK JKOHE IMapalieib KOCHUIBICTAPBI 0ap TYPAKThI KOHE aifHBIMAJIbI TOK
ANIEKTpP Ti30eKTepiH, ym (a3aibl Ti30EKTepai, eHIIpiCTe KONTAaHBUIATHIH KOHTPOJUICPIEPIiH TYpIepiH
seprreiial. KopbeIThiHABl Oaranay aybI3lia JKOoHE jka30alia jkayamnrap TYpIiHIE apanac HbICaHIa
KYprizizierin 6osapl.

Lenv OQucyunaunvl — usyueHue OCHO8 SNEKMPOMEXHUKU U INEKMPOHUKU, SIeMPUYEcKUX MAuuH u
INEKMPOUSMEPUMENLHBIX NPUOOPOE, UCNONbL3VEMbIX 8 IHepeemuieckom npoussoocmee. ucyuniuna
uzyuaem 31eKmpoOmexHU4ecKyio n0020MOBKY, C8A3AHHYIO C AEKMPooOOPyOosaHuemM U annapamypou
asmomamuzayuy U KOHMPONA MEXHONO2UYECKUX Npoyeccos, JuHeliHble IleKmpudeckue yenu
NOCMOAHHO20 U CUHYCOUOATLHO20 TOKOS, mpex@asHvie AeKmpudeckue yenu, MazHumuvle yenu,
INeKMpousMepumenbHvle Npubopsl, MPAHCHOPMAMOPLL, INEKMPUUECKUEe MAUUHbL NOCMOSHHOZ0 U
nepeMeHH020 MoKa, OCHO8bl dnekmponuxu. Cmydenm na 1aOOPAMOPHLIX CMEHOAX uccredyem
IneKmpuyecKue Yyenu NOCMOSAHHO20 U NEPEMEHHO20 MOKA C NOCAe008AMENbHbIM U NAPALIETbHbIM
coeOuHeHueM dIeMeHmos, mpexgasuvie yenu, munvl KOHMPOLIEPOs, NPUMEHAEMbIX HA NPOU3EOOCTEE.
Hmozoeoe oyenusanue 6Oyoem npogooumscsi 6 KOMOUHUPOBAHHOU (opme 8 8ude YCMHO20 U
RUCbMEHHO20 OMBEMO8.

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.

ITon CTy,HCHTTGpI[iH JKbLTY DHEPIr€TUKACBIHBIH epeKmeniriH JKOHC 3USAHABI 3aTTapAbIH IIbIFapbIHAbLIAPbIH
a3aiiTy »oHEe KOpIIaraH oOpTara WIBIFApbIHABUIAPABI OacyAblH 3aMaHayd TEXHOJOTHSUIAPBbIH EHTi3y
OOWBIHIIA OHTAWNBI WICNIMICPAl TaHIayMeH OaiilaHBICTHI IpoOieManap CHEKTPIH 3epTTeyre
OarpiTTanFad. [ToHHIH Ma3MyHBI KeJieCi HEri3ri KypamaacTapabl KaMTHIIbI: MaMAaHIBIKIICH TaHBICTBIPY,
JKBITY JKOHE DIIEKTP DHEPTUSACHIH OHIIPYAIH HETi3Tri ofmicTepi, KOpIIaraH OpTaFa 3WSAHIHl 3aTTapIbIH
IIBIFAPBIHABUIAPEIHEIH  TYpPJIEpl, SHEPTUs OHIIPYIIH THIMIUICIH Tangaydarkl KociOM JarasLiap,
ecenTeyeri MPaKTUKAJIbIK JaFaplIap. OTBIH CHIIaTTaMajaphl, KociOW mamy — JOCTYpJi eMec JKoHe
JKaHAPTBUTATBIH PEeCypCcTaplblH KejemeriH Oaranmay. CoHmaii-ak cTymeHTTep XahaHIBIK 3KOJIOTHSUIBIK,
Maceiesiepre, oJIapblH JKbLIY SHEPrHACHIMCH OaiTaHBIChIHA JKOHE TYPAKTHI aMy MaKcaTTapbiHa Ha3ap
aymapanbl. ToxipuOene CTYAEHTTEp KbLUTySHEPTeTUKANBIK JKaOIBIKTBIH SHEPTUs THIMIUITIH apTTHIpY
KOHE OHBI MaifjajaHy Ke3lHJe JacTaHylbl a3aWTyIblH MYMKiH OOJIaThIH IIenriMjiepiH, OoJjamrak
MaMaHIBIFbIHA OaiIaHBICTBl JKaFaiapael JKOHE MPAKTUKAJIBIK MoceJenepi Imermeni. baramay
MPaKTHKAJIBIK jK00ajlapFa KaThICybl, KaCiOH yKaraaiiapabl Tallaay bl )koHe Oaranay/plH 0acka TypiepiH
KaMTYbl MYMKIiH.

Hucyuniuna umeem yeivio uzyuenue cnmyoeHmamu cneyupuxy meniodHepeemuKky u cnekmpa npoouem,
C6A3AHHOU C BbIOOPOM ONMUMANLHLIX peuwenuli N0 COKPAWEHUIO IMUCCUU BPEOHbIX Geujecms U
BHEOPEHUI0 COBPEMEHHBIX MEXHOA02Ull No0asieHuUs 8blOpocos & okpycarwyio cpedy. Coodepocanue
OUCYUNIUHBL  BKTIOYAEm  Cledyloujue OCHOBHble KOMNOHEHmMbl: O3HAKOMIeHue ¢ npogeccuel, ¢
OCHOBHBIMU CHOCODAMU 2eHepayuy Menio6ou U ANeKMPUIecKol SHepeull, 8UOAMU 8bI0POCO8 BPEOHBIX
sewecme 6 OKpysICcaowyo cpedy, npOpecCUOHAIbHbIe HABLIKU AHANU3A dPHeKmusHocm 2eHepayuul
9Hepaul, NPaKMmuiecKue HAeblKU paciéma Xapaxmepucmux moniusd, npopeccuoHanrphoe pasgumue —

OH/PO/LO 4,14




OYeHKa NEepCneKmus HempaouyuoOHHbIX U 60300H08sAeMbIX pecypcos. Cmyoenmbl makdice yoeusim
BHUMANUE 2T00ANLHBIM IKOIOSUHECKUM NPOONEMAM, UX G3AUMOCEA3U C MENIOIHEPLEMUKOU U YelIM 6
obnacmu ycmouuuso2o pazeumust. Ha npaxmuxe, cmyoenmol npogoosim aHaiu3 603MONCHbIX PEULCHUL
NOBbIUUEHUSL DHEP2EMUUECKOU dPDEKMUBHOCTNU MENTOIHEPLEMULECK020 000PYO0BAHUsS U CHUIICEHUS
3aepa3HeHull npu e2o pabome, Kelco8 U peuwlarom npakmuyeckue 3adauu, ceszamHvie ¢ Oyoywell
npogpeccuen. Oyenka Mmodcem 6KmO4AMb 6 cebs ydyacmue 6 NPAKMUYeCKUx NpOeKmax, aHAIu3
npogheccuonanbbix cumyayui u opyeue Gopmvl OYeHKU.

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 Taxipubeci /

VYueOHast npakTukal
Educational practice

OKy ToxipuOeciHiH MakcaThl — JKbUIydHEPreTHKa CalaChIHIAFbl JKYMBIC JaFAbUIaphiH MeHrepy. OKy
TOXIpUOECiHe MBIHAJTAp Kipeli: MaMaHaapIpl Jaspilay CalachlHAAFbl KOCITOPBIHAAPMEH HKOHE
yHBIMAApPMEH TaHBICTBIPY  (PKCKypcusimap, 1mebepnmik — cabGakrapbl); camajarbl  KOCITOPBIHIAp
TaKpIPHINTapbl OOMBIHIIA TPAKTUKAIBIK TalChIpMaNapbl OpPBIHIAANH OTBIPBII, HKBUTy-3HEPTreTHKa
KOCITOPBIHAAPBIHBIH ~ KYPBUIBIMBIMEH —TaHBICTBIPY; OasHIamMa MeH Mpe3eHTAalusHbl JaiibIHay,
TUIarMaTThIH Oap-)KOFBIH TEKCepy, KOMHCCHS aljblHAa OasHIaMaHbel Kopray. [IpakTukanma cryneHTTep
Kayilci3/lik epexesiepiH, TeXHUKAIBIK MailalaHy epeKeNepiH, KbUTy KOHABIPFbUIAPBIH, HETI3r1 )KoHe
KOCaJIKbI KaOABIKTapAbl >KoOalay epekenepiH; KOCIMOPBIHHBIH ©HAIPICTIK KYPBUIBIMBIMEH TaHBICY.
KopbITeIHab! Oaranay OassHIaMaHBI KOMIIILTIK aJIbIHIA KOPFay Ke3iHAe KaTbInTacaIpl.

Lenv yuebnoii npaxmuxu — npuobpemenue HA8bIKO8 pabouux npogheccuii 8 06IACMU MENNOIHEPLEMUKU.
Yuebnas npaxmuxa exnrouaem 6 cebs: 03HaKomieHue (IKCKypCul, Macmep-Kiaccol) ¢ npeonpusmusimu
U OpeaHU3aYUAMY NO HANPABIEHUIO NOO20MOBKY, O3HAKOMAEHUE CO CIMPYKMYPOU Meni0IHepemuyeckux
npeonpuamull, 6bINOIHEHUE NPAKMUYECKO2O 3d0AHUsL N0 eMAmuke npeonpusmuii  ompaciu;
HO020MOBKA OMYEema U npe3eHmayul, nPosepKa Ha niazuam, 3auuma omuema neped komuccueti. Ha
npaxmuke cmyoenmsl u3yuam npasua MexHuKY 6e30nacHoCmu, nPasuld MexHUYecKol SKCHIAyamayuu,
npasuia ycmpoicmea meniomexHu4ecKux YCmano8oK, OCHOBHO20 U 8CHOMO2AMENbHO20 000pYO0SaHUsL;
O3HAKOMAMCA € NPOU3BOOCNEEHHOU  cmpyKmypou npednpuamus. Mmoeosas oyeunxa Oydem
cpopmuposara 8 xo0e nyoIUUHOU 3auumsl omuemd.

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

UEKTP

[ToHHIH MaKcaThl — CTYJICHTTEpAi YHEM/I OHIpIC TYPFHICHIHAH XKbUTY 3JEKTP CTaHIMSIAPBIH XKo0banayra,
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CTaHIHSIIAPBIHBIH
TEOpHUSJIBIK Heriduepi  /
TeopeTuyeckue OCHOBBI
TEIUIOBBIX AJIEKTPHUYECKUX
CTaHLMH /

Theoretical foundations of
thermal power plants

naiijananyra JKOHE >KaHFBIPTYFa JHaiiblHnay. [IoHHIH Ma3MyHBI MBIHaJXapIbl KaMTHABL - JKBUTY
nportectepiniy Herizaepi (JKIC sKyMBICBIHBIH HETI31H/IE XKATKaH (BU3UKAIBIK XKOHE TSPMOAUHAMHUKAIIBIK,
TPUHITUIITEP] 3€pTTey), - CTAHIMSUIAPABIH TEXHUKAIBIK >KaOMBIKTATybl (CTAaHIApTThl KaOIBIKTap,
Oackapy jkoHE aBTOMaTHKa Kyienepi), - xbury uukinepi (Penkun, bpaston nuxinepi xoue 1.6. ), -
TUIMJUTIK )KOHE OHTaHIaHABIPY (KBUTY AJIEKTP CTAHIMSUIAPBIHBIH KYMBIC THIMILUIITIH apTThIPY 9icTepi,
OHBIH IIIIHJE JXBUTY MPOLECTEPiH YKAKCApTy JKOHE SHEPTrHs LIBFBIHIAPHIH a3aiTy), - SKOJOTHSIBIK
acrekTiiep (KbUTY 3JICKTP CTAHIMSIAPBIHBIH KOPIIAFaH OpTaFra OCEPIH TaJ/Iay JKOHE 9MICTEepl d3ipiey).
KOpILIaraH OpTara dcepli a3alTy), - JKbUTY SJEKTP CTAHLMIAPHIH JajajblK jKoOanay jKoHe maiinanany
callachIHJIaFbl CTaHJAapTTap MeH epexenep. [IpakTukaga CTyIEHTTEp JKbLIY JJIEKTP CTAaHLMUSUIAPBIHBIH
KOJIIaHBICTAFbl CYI0aIapblHa Tajay *Kacaiapl, ONapAblH CHIaTTaMajlapblH ecerTel 1l )KoHe OChl caaa
KOJIIAHBLIATBIH 3aMaHayl TEXHOJOTHsIap MEH omictepai 3eprreiini. COHbIMEH Kartap, HAaKThl JKYMBIC
ICTEWTIH CTaHIWSUIAp MEH J>KaOApIKTapMeH TIKeJed TaHBICY YIIIH SHEPreTUKANbIK HBICAHIapFa
9KCKypCHUsIap JKocrapiaHraH. KOpbITBIHABI Oaranay »koOamapisl KOpFayIbl JKOHE JHEPreTHKabIK
KOMITaHHSLIAP/IbIH CapalllbUIapbIHBIH KAThICYBIMEH aybI3IIa eMTUXaH bl KAMTH/IBL.

Lenv oucyuniunbl — NOO2OMOBKA CMYOEHMO8 K RPOEKMUPOSAHUIO, IKCIIYAMAYUU U MOOEPHU3AUUU
MENIoBbIX DIEKMPUHECKUX CMAHYULL ¢ MOYKU 3penusi bepedciusoeo npouzeoocmea. Codepoicanue
oucyuniunbl  @KuIOHaem 6 cebs: - OCHOGbl MENI0GbIX NpoYeccos (usyuenue QuU3UYECKUx u
MEPMOOUHAMULECKUX NPUHYUNOSG, JLeHCAUUX 6 OCHOBE PAOOMbl MENI0BbIX INEKMPUYECKUX CINAHYULL), -
mexnuyeckoe 0Oopydosanue cmanyuli  (munogoe  0Oopydosanue,  CUCMEMbl  YNPAGIeHUs U
asmomamuzayuu), - meniosvie yukivl (yukivl Penkuua, bpssmona u opyeue), - spgpexmuernocms u
onmumusayusi (Memoovl nogbliueHUs dPGekmusHocmu pabomvl MEenio8bIX INEKMPULECKUX CMAHYUL,
BKTIOYUAsL YAYYUEHUe MENIONPOYecco8 U CHUICEHUE NOMEPb IHEPSUU), - IKOLO2UHEeCKUEe ACHeKmbl
(ananuz 6030elicmeus MenyiogblX CMAHYUNL HA OKPYJICAIOWYI0 Cpedy U paspabomka memooog Ojis
CHUDICEHUSI IKOJIO2UHECKO20 BO30€LCMBUSsL), - CMAHOAPIbL U HOPMAMUBbL 8 001ACMU NPOEKMUPOBAHUS U
IKCHILyamayuy meniogulx sjekmpudeckux cmauyuil. Ha npaxmuke, cmyoenmvr npogedym auaiu3
CYWecmeylouux cxem meniosolx INeKMPULEeCKUX Cmanyutl, paccuumarom ux XapaKxmepucmuru, usyyam
cospemennvlie dHep2odphexmueHble MexHono2uu. J{ONoIHUMENbHO, NAAHUPYIOMCSL IKCKYPCUU  HA
9Hepeemudeckue 00veKkmuvl O0lisl HENOCPEOCMBEHHO20 O3HAKOMIEHUS C PeaibHbIMU pabomaruwumu
cmanyusimu 4 060py008anuemM, Memooamu OepelcIu8o20 nPou3600Cmead Meniosoll U INEeKMpUdecKol
onepeuu. Mmozosasn oyenxa exnouaem 6 cebsi 3auumy nNpOeKmos U nposeoeHue YCmHo2o IK3AMeHA C
yuacmuem IKCNEPMO8 U3 IHEPLEMUYECKUX KOMNAHULL.

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.
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Cynel malibIHIAYIBIH
(bu3MKa-XUMUSIIBIK
omicrepi /
(DI/BI/IKO-XI/IMI/I‘IeCKI/Ie
METOAbI ITIOATOTOBKHU
BOIbI /
Physico-chemical
methods of water
preparation

[ToHHIH MaKcaThl cTyIeHTTep i Oenriti Oip KOCIMOPBIH YIIiH Cy Ta3apTy KOHIBIPFRIIAPEI MEH XUMISIIBIK,
CyJbl Ta3apTy JXKYHenepiH Tanuayra Aaibpinaay. [IoHHIH Ma3MyHbI: (PH3UKaIBIK-XHMHUSUIBIK TPOLIECTEPIIH
HeTi3lepi, CyAbl HaWbIHIAy OficTepi, TaOWFU >XOHE KOHTYPNBIK CYJIApIbIH KACHETTepi, KYpaMmsbl.
CryneHTTep: aljblH ajla Tasajay Ke3eHIepi, HOH ajiMacy 9JliCiIMEH Cy/bl Ta3apTy, CyJaH rasiapabl Koro,
CaJIKbIHJIATKBIII YKOHE ailHaJIManibl Cy[bl Ta3apTy, CyIbl TEPMUSIIBIK TYIIBUIAHIABIPY, CYIbl Ta3apTyIblH
MeMOpaHAJIBIK SMICTePi, NEKTP CTAHLUUSUIAPBIHBIH aFbIHIBI CYNapbl JKOHE ONapAbl OeifTapanTaHabipy
TexHosorusuapel. Toxipubenik cadakrap/a CTyIEHTTEp CyIbl Ta3apTy CXeMallapblH TaHjaayaa, Cy MEH
KOHJICHCATTHI JAfbIHAAY CXEMalapblH TaHIAyla >KOHE Cy Ta3apTy KOHIBIPFBICHIH €CENTey dMICTepiHfe
HETI3T1 KepCeTKIlITepAl aHbIKTalpl. baranay TeopHsIIbIK CypaKTapra jkayanrtap MEeH ecenTepi eyl
KAMTHUTBIH NPAKTUKAJIBIK JKATTBIFYIAp MEH KOPBITBIHIBI €MTHXaHHBIH HOTWIKENEpiH KOpFay TYpiHIe
Oonasl.

UeJZbIO OMCL{MI’UIMHbZ sA615emes No020MmoeKa cmydeHmoe K 6bl60py 8000N0020MOBUMENbHBIX YCMAaHoBOK,
cucmembsl XUMB0OOOUUCHKU 051 KOHKpemHozo npeonpusmus. Colepoicarue OUCYUNTUHBI: OCHOBbL
qbuS’uKO'XUMU’-lECKu)C npoyeccoe, Memoobl NOO20MOBKU 6‘0()19!, ceozlcmea, cocmae npupoéHblx u
KOHMYpHbIX 800. CmyOdeHmbl uzyuam: d3mansi NPeo8apumenbHol OYUCMKU, 00padomKu 600bl Memooom
UOHHO20 00MeHna, yoaleHue 2a308 u3 600bl, 00pabomka oxaaxdcoaowel U YUpKYIAYUOHHOU 600bl,
mepmudeckoe obecconusanue 600bl, M€M6paHHbl€ Memoobl OYUCKU 600bl, CmMoKu 3ﬂei<mpocmam;u12 u
MexXHoJ02uU uUx O6€36p63icu861Huﬂ. Ha npaKkmu4ecKkux 3aHAmusx Cmy()eHl’)’lbl onpe()e/zﬂm OCHOBHble
nokazamenu npu evlbope cxem 800000pabomxu, 8vloopa cxem Oasi NOO2OMOBKU B00bl U KOHOEHCAmd,
Memoouka pacyema 8000n0020mosumenvHoll ycmanosku. OyeHusanue npoudem 8 6ude 3aujumuvl
pesyibmamos  npaxkmudeckKux 3aHAMUL U UMO208020 IK3AMEHA, 6BKldaruieco omeemvl HA
meopemudecKue 6onpoc u peuterue 3a0ay.

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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DHeprusHbl OHIIPY KIHE

Tapary xyiemnepi /

CucreMbl MMponu3BOACTBA U

pacnpenenenus
SHEPrOHOCHUTENCH /
Energy production and
distribution systems

IToHHIH  MaKcaTbl  KBUIyDHEPIeTHUKAJIBIK  JKYHENepIl JKaHFBIPTY JKOHe okobanmay — KesiHze
KBUTYTEXHOJIOTHSUIIBIK JKaOIBIKTBl OHTAMJIbl TaHIay HYCKalapbhlH Kypy Oojbim Tabbutansl. CTyneHTTEp
MBIHaJIap/bl OKHUJIBI: SHEPTHS OHIIPY JKOHE Tapary >KYHeJIepiHiH KajIbl IPUHIUNTEP], KYPHUIBIMBI KoHE
YKYMBIC ICTEYI: JKacaH bl TOHA3BITKBIIITAP B OHIIPY KOHE TapaTy JKyienaepi, KocimopbIHIap B! aya 0oy
OHIMJEepIMEH KaMTaMachl3 €Ty JKyhelepi MeH KOHIBIPFBUIAPHI, CHIFBUIFAH ayaHbl OHIIPY JKOHE TapaTy
JKYHenepi, OHEpKaCINTIK CyMeH >KaOAbIKTay KyHenepi, ra30eH j>KaOIpIKTay XKyienepi. eHepKacCiNTiK
KocimopeiHmap ymriH. Toxipubemik cabakTapia CTYAEHTTEp JKYHENepAiH DSHEPreTHKAJBIK JKOHE
9KCEpPrusuUIbIK ~ OalaHCTapblH — KYpacThIpajpl, JKacaHAbl  TOHA3BITKBIN  OHJIpic  >KyHenepiHiH
SHEPIeTHKAIBIK CHIIATTaMallapblH, CYHBUITY HUKIACPIH aHBIKTAMIbI, KOMIIPECCOPIIBIK CTaHIUSIIApIbIH
HETi3T1 JKaOMBIKTAPBIH TaHAANABI, Ta3 KYOBIpIapeIHBIH eceOiH MeHrepeni. baramay TeOpHSIIBIK
CypakTapra jkayanTap MeH ecenTep/i ey i KAMTUTBIH MPAaKTHKAJIBIK JKaTThIFYJIap MEH KOPBITHIH/IbI
EMTHXaHHBIH HOTIDKEIIEPiH KOpFay TypiHae Oomamsl.

OH/PO/LO 11,13
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OpTabIKTaHbIPbLIFaH
JKBUIBITY KOHEC XKBIIBITY
xeninep /
Tennmoduxkanus u
TETIOBBIC ceTH /
District heating and
heating networks

Lenvio ucyuniunvl s6751eMCsl 2eHEPayust GAPUAHMO8 ONMUMATLHO20 6b100PA MENIOMEXHOLOSULECKO20
060py00BaHUsL NPU MOOEPHUAYUU U NPOEKMUPOSAHUU meniodnepeemuyeckux cucmem. Cmyoenmol
uzyuam: obwue NPUHYUNLL, CIMPYKMypPY U QYHKYUOHUPOBAHUE CUCTHEM NPOU3BOOCMEA U PACHpedeneHus
9HepeoHOoCUmenell: CUCMeMbl NPOU3BO00CmMEa U pacnpedenenuss UCKYCCMBEHHO20 X0100d, cucmembvl U
YCmaHosKku obecnevenus npeonpusmull NPoOyKmamu paszoenenus 6030yxXd, CUCmeMbl NPOU3B00Cmaead u
pacnpeoeienusi  CHCamo2o 8030yXd, CUCMEMbl HPOUIBOOCBEHHO20 B00O0CHAOICEHUS, CUCHeMbl
2a30CHAOICEH UL NPOMBIUIEHHBIX npeonpusmutl. Ha npakmuueckux 3aHAmMusx cmyoeHmvl cOCMassim
IHepeemuyecKull U IKCEp2emuyeckull 6aLanchl CUCMEM, ONPedeisin IHEPLeMUYEcKUe Xapakmepucmuku
cucmem npouzBOOCMEd UCKYCCMBEHHO20 X0A00d, YUKIO8 ONCUICEHUSl, NPOU3BOOM 6b100D OCHOBHOZO
000pY008aAHUSL KOMNPECCOPHBIX CIAHYULL, 0C80AM pacyem 2a3onposodos. Oyenusanue npoiidem 6 gude
3auumel pe3yibmamos NPakmudeckux 3aHAmull U Umo208020 IK3AMEHd, GKIIOUAIOWe20 Omeenvl Ha
meopemuyeckue 60NPoC U peuleHue 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.

[ToHHIH MaKcaTHI - CTYJCHTTEPIIH KbUTyMEH JKa0IBIKTayIBIH OPTYPIIi CXeMaNaphlH TaHIAY JKOHE Taluuay
YILIH K2XKEeTT1 JaFapliapasl urepyi. [IoH KypambiHaa: )KbUTy Oepy KoHE OHBIH SHEPTreTHKAIBIK THIMIUTIr
TypaJIbl TYCIHIK, YaKpIT OOMBIHINA XKBUTY KYKTEMENCPIHIH Typiepi, KbUTY KYKTEMEIEpiH ecenTey KoHe
JKYKTEMENep KeCTeCiH KYpY, JKbUIYMEH >XaOAbIKTay >KYHeslepiH KIKTey, TYTBIHYMIBUIApAbl JKBUTY
SHEPTHUACBIMEH KaMTaMachl3 €Ty CXeMalapbl MEH TEXHOJOTHSUIAPhl, TYPFBIH JKOHE OHIPICTIK YH-
JKaWIapIel )KBUTBITY, BICTBIK CYMEH KaOJIbIKTay JKOHE XKEJJIETy KaXKETTUIIKTEpi, OpTaIbIKTaHABIPbUFaH
KBUTYMEH JKaOIBIKTayIbl PETTEY OMICTepi MEH peXHMICpi, KYpbUIBIMIAP JKBUIYy KYOBIPIAphl, *KBLIY
JKENUIePIHIH THAPABIUKANBIK XOHE JKBUTy ecenTey Herizfepi. IIpakTukanblk cabakrapia CTYICHTTEp
KOHCTPYKTOPJIBIK Ky)KaTTaMaHbl JKOHE HOPMATHBTIK KY)XKAaTTapibl I1aiiianaHa OTBIPbII, KXbLIyMEH
JKaOJpIKTay KO3iHeH KBUITYy OHTIPYre IIapTThl OTBHIH INBIFBIHBIH AHBIKTAWIBl, MAPTTHl OTBIHHBIH
aOCOJIOTTI KBUIABIK KOHE MEHIIIKTI YHEMJENyiH aHBIKTalIbl, FUMapaTTapblH CHIPTKbI KOpIIayJapbl
apKBUIBl KBUTY IIBIFBIHBIH €CENTeii, OHEPKOCINTIK KOCIMOPBIHHBIH KBULy TYTBIHYBI, JKBLIY
JKYKTEMECIHIH Y3aKTHIFBIHBIH KECTECIH KYpYAbl YHpEHeni, CyIbIH TeMIepaTypachlH €CEeNTeHi >KoHe
rpaduk xacampl XKoHE KBUTY JKYKTEMENEpiH carajbl )KOHE CalaliblK-CaHAbIK PEeTTey Ke3iHIeri JKbLTy
TAaCbIMAJIAAr bIIIThIH HBIFBICTAPHI. KOpBITI)IH,HI)I 6afaﬂay icTi menry 6apI)ICLIHZ[a KaJjblliTacaabl

Lenv oucyunnunvl - npuobpemenue cmyOeHmamu HeoOXo0UMbIX HABbIKOG 8b100pA U AHAIUZA PA3IUYHBIX
cxem mennocHabxcerus. Jucyuniuna cooepicum. NOHAmMuUe O MeniloQuKayuu u eé dHepeemuyecKol
oppexmusnocmu, 6udbl MENAOBbIX HAZPY3OK NO XAPAKMEPY NPOMEKAHUS 60 6DEMEHU, pPAcyem
MEN0BbIX HASPY30K U NOCMPOEHUE 2PAPUKOE HASPY3OK, KIACCUDUKAYUIO CUCTEM MENIOCHAOMCeHUs,
cXembl U mexHono2uu obecnewenus nompebumeneil Menio6ol ISHepauel HA HYxHCObl OMONJIEeHUS.,
20pAYe20 8000CHAOIICEHUS. U GEHMUIAYUU JICUTLIX U NPOUSBOOCTNEEHHbIX NOMEUJeHULl, Memoobl U
PEHCUMBL  PE2YTUPOBAHUSL.  YCHMPATUZOBAHHO20 MENAOCHADNCEHUS, KOHCMPYKYUU MENnIonpo8ooos,
OCHOBbI 2UOPABTIUYECKO20 U MENI08020 paciema mennogvlx cemei. Ha npaxmuueckux 3ausamusx
Ccmyoenmol, UCNONb3YS. KOHCMPYKMOPCKYIO OOKYMEHMAYUIo U HOPMAMuUSHsle OOKYMEHMbl, Onpedesisim

OH/PO/LO 6,7,11




PAcCX00 YCIOBHO20 MONAUBA HA GbIPAOOMKY MENI0Mbl HA UCMOYHUKE MeNioCHAOXNCeHUs, Onpeodenim
abconomuyIo 20008y10 U YOEIbHYI0 IKOHOMUIO YCIO8HO20 MONIUBL, BbINOJHAM PACHEembl MEnioGbiX
nomepsv  uepe3 HAPYXHCHble 02paxcOeHus 30aHuti, mMeniogo2o NOMpeoaeHUs NPOMbIULIEHHO20
NPeOnpusimusl, HAy4amcs CMpoumsv epagpux npoooJICUMENTbHOCU MEN08OU HAZPY3KU, BbINOJHAM
pacuem u nocmpoenue epagpuxos memnepamyp 800bl U pacxo008 MenIOHOCUMENs NPU KauecmeeHHoM
U KAYeCmBeHHO-KOIUYECMBEHHOM Ppe2yIupO8anuu Meniosvix Haepy3ok. Hmoeosas oyenka Oyoem
chopmuposana 6 xode peuienust 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-mmi kocinTik
npaxkTuka/
[podeccronansHas
nipakTurka Nel/
Professional practice Nol

ToxipnOeHiH MakcaTbl — HEri3ri eHAIPICTIK IepcoHall OPbIHIAWTBHIH 3HEPreTHKAIBIK OObEKTLIepae
KYMBIC ICTEYJIH MPaKTHKAJIBIK JaFJbUIAPbIH AaMbITy. [IpakTHKaHBIH Ma3MyHbI: OHJIIPICTIK HEXTapIblH
JKaO/BIKTaphl MEH TEXHOJOTHSICHIMEH, OHMIPICTI YHBIMAACTHIPY JOHE OacKapyMeH, KOCIOpPBIHIbBI
Oackapy/bplH aBTOMATTaH/BIPbUIFAH JKYHECIMEH, HEri3ri TeXHOJIOTHSUIBIK MPOLIECTEPMEH JKOHE OJIap.ibl
ABTOMATTAHABIPY KYHECIMEH TaHBICTBIPY, OHIIPICTIK-TEXHHKAIBIK >KYMBICIIBUIAPIBIH OPBIHIANTHIH
JKYMBICTapbIHa KATBICY. OHJIPICTIK IMEepPCOHA] OPBIHIAWTBHIH KYMbIC. ToxipuOe HOTHIKENepiH cepikrec
KOCIMOPBIHAAPIBIH WH)KEHEPIIK-TEXHUKAIBIK KbI3METKepIepi Oaramaiiab!.

Llenv npakmuku — paseumue NPAKMUYECKUX HABLIKOE pabOmMvl HA IHEPLeMUYECKUX O00BbeKmax,
BbINOTHACMBIX OCHOBHBIM NPOU3BOOCBeHHLIM nepconanom. Codepacanie NPaKmuKy: O3HAKOMAEHUe ¢
obopyooganuem U MeXHoNO2Uel NPOU3BOOCHIGEHHLIX — Yexos, Opeanuzayuei U ynpasieHuem
NPOU3BOOCIBOM, CUCEMOU  ABMOMAMU3UPOSAHHO20  YHPAGIEHUs NPEONPUATNUAMY, OCHOBHbIMU
MEXHON02UYECKUMU NPOYECCaMu U CUCIMEMOU UX A8MOMAmu3ayul, yuacmue 6 pabomax, GblNOAHAEMbIX
npou3eoocmeeHHo-mexnudeckumy  pabomuuxamu Obyualowutica npumem yyacmue 6 padbomax,
BBINOTHACMBIX NPOU3BOOCMEEHHBIM NEPCOHANOM. Pesynbmamuvl  npoxoscdenuss npakmuxu 6yoem
OYEHUBAMBCS UHIICEHEPHO-MEXHUYECKUMU PAOOMHUKAMU NPEONPUAMUL RAPMHEPOS.

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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OThIH naitblHay
TEXHOJIOTHSCHI /
TexHOJIOr M IO ATOTOBKH
TOILIUBA/

IMoHmi OKyABIH MaKcaThl CTYISHTTEPIi OTBHIHABI NMAibIHAAYy CXEMalapblH IYPHIC TaHAayFa >KOHE
JKYPri3yre JnaiiblHaay, OThIH JalbIHIAy TPOLECIH YHBIMIACTBIPY JaFAbLIAPhIH MEHrepy OO0JIbII
tabbutanpl. CryneHtrep okuapl: JKOC OTBHIH OalaHCHl, OTHIH JaWbIHIAY CXEMalapbl. OTBIHIBI OepyIiH
TEXHOJIOTHSUTBIK CYJIOACHI, Taclalbl KOHBEWepiiep, OTHIHABI YCaKTay, OTBIHJABI YHTaKTay TOCUIAepi,

OH/PO/LO 11




Fuel preparation
technology

OayrFaibl YCaTKBIIITAP, KOHCTPYKIMSACH MEH JKYMBIC IPUHIINII, IaH AaiibIHIayIbIH HETI3ri cXeMalapbl,
OTBIHZBI KENTIpy, TYHBIK JKOHE allIbIK KOHTYp, IIAHJBI JAWbIHIAy CXeMajapbl, MIaHael 0acy aiicrepi,
Ma3yT OOBEKTUIEPiHIH TEXHOJOTHSUIBIK CXEMAachl, I'a3 MIapyallbUIBIFBIHBIH TEXHOJOTHSIIBIK CXeMaaphbl.
[MpakTukana cryaeHTTep Oy Ka3aHIBIKTapbl YUIIH JUIPMEHJEP/IH CaHbl MEH CTAHIApPTTHI eJIIIEMAEPiH
TaHJ@WBI, MIaHAbl Oip eJeyilTeH eKIHIIICIHE ejey HOTIDKENlepiH KaifTa ecenTeifi, AWipMEeHIepaiH
KENTipy eHIMIUIINH ecenTel i, Ma3yT 3epTXaHalblK cabaKkrapa CTyJCHTTEp CYChIMAJIbl MaTepHalIIbIH
KOJIEMJIIK THIFBI3/IbIFbIH, MYHall OHIMAEPIHACT1 CyIbIH MOJIIIEPiH, MYHall OHIMEPIHAETT MEXaHUKAJIbIK
KOCHaJapIblH MOJLICPiH, CYChIMAbl JCHENSPAiH TaOWFU KHCA0 OYPBIIBIH, CAaHBUIAyIaH CyCBIMAaJbl
MaTepUalIAbIH aFy JKbUIJAMIBIFbIH, JKOHE OpPraHMKaIbIK MacCaHbl OPHKETTEYMEH alHaJbIcaJbl JKOHE
3epTreiial. Kopsimuinovl 6asa Kelicmi wieuly 6apbicblHOA KATbINMACAObL.

Lenvro  uzyuenus Oucyuniuuvl sA61emcs NOO020MOBKA CHYOeHMO8 K NpASUIbHOMY 6blOopy U
O00OCYHCUBAHUIO CXeM NOO20MOBKU MONIUSd, NpuobpemeHue HABLIKOE Op2aHU3aAyul npoyecca
nooeomogxu monauea. Cmyoenmol usyuam: monausuwiil 6aranc TOC, cxembl n0020MOSKU MONIUEA.
MEXHOIO2UYECKYIO CXeMy MONIUBON00auY, JIeHmMOYHble KOHBelepbl, CnOCOObl U3MenbyeHUs MOoniued,
OpoOUIKY (KOHCMPYKYUs U NPUHYUN OeliCmEUs), OCHOBHble CXeMbl NbLIeNnPU2OMOBIeHUsA, MeXHOL02UIO
CYWKYU MONAUBA, 3AMKHYMYIO U PA3OMKHYMYIO CXeMy, CHOcobbl nblienooasieHus, MexHOI02UYecKYIo
cxXemy MazymHo20 XO35SUCMEd, MeXHOLOUYECKYI0 CXeMy 2a308020 XO035UCMBAd, OCHOBHblIe GONPOCHl NO
00CYHCUBAHUIO CXeM No02omoeKu monauea. Ha npaxmuxe cmyoenmuvl nposedym 8vi60p uucia u
MUNOPA3Mepo8 MeibHUY K NApOo8biM KOMIAM, Nepeciem pe3yibmamos paccesoK Nbliu ¢ OOHUX CUM Ha
opyeue, pacuem CYUUIbHOU NPOU3BOOUMENbHOCIU MeNbHUY, Menjiogol pacyem noodozpesamerell
mazyma, pacsem emMKoCmu mazymoxpanunruwa. Ha 1abopamopHuix 3aHAMUAX cmyOeHmsl onpeoensim
HACLINHYIO NIOMHOCIb CbINYYe20 Mamepuaid, co0epiicanue 600bl 68 HedhmenpoOyKmax, coOepicanue
MEXaHUYecKux npumeceill 6 HeqhmenpoOyKmax, Y20l eCmeCmeeHHO20 CKOCA CbINYy4ux mej, CKOPOCHb
ucmeueHus  colnywe2o mamepuaid U3 omeepcmus, 0yoym  ucciedogamev U - 3AHUMAMBCA
bpukemuposanuem opeanuueckol maccel. Mmozosas oyenka Oyoem copmuposana 6 xode peuienus
Ketica.

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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Coprbuiap,
KEJIeTKIIITeD,
komrpeccopiap /
Hacocsl, BeHTUNATOPHI,
KOMITpeccopsar /

Pumps, fans, compressors

[ToHHIH MakcaThl CTYICHTTEpPAI KOMEKIIl Kypan-KaOIbIKTapAbl (COpFBUIap, KOMIpECCopiap KoHe
KEJIETKIIITEDP) TYPHIC TaHIayFa JalbIHAAY, KOJJAHBICTAFbl KOCAIKBI JKaOIbIKTAP IbIH KYMBICHIH TallAay
JKOHE OHBI OHTAMNIaHIBIPY ONiCTepiH YChIHY. [IoHHIH Ma3MyHBI: CHIFBIMIAFBIIITAD KIACCH(HKALHMACHL.
OPTaJIBIKTaH TENKIill, TOPLUICHBI JKOHE OCBTIK JKOFaphl 3apsATarbIITAP/bIH KOHCTPYKIHSIAPHI, HKYMBIC
iCTey TPHUHIMIITEPi, HapamMeTpiiepi MeH CHIaTrTamaiapbel. ToxipuOenik cabakrapma CTYIEHTTEp
COPFBUIAPJIBIH, KOMITPECCOPIIAPBIH JKOHE JKENIETKITEepAiH MapaMeTpiiepiH KOHE OJIapJbIH IKYMBIC
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PSKUMICPIH CTaHOAPTTHI OMICTEpP HETI3iHAE €CenTelN, COPFBUIAPIBIH, KOMIPECCOPIapAblH JKOHE
JKEIJISTKIIITEP/IIH KYMBIC THIMIUIITIH aHBIKTaiinbl. 3epTXaHajblK cabakrapia CTyIEHTTEp OPTaJIbIKTaH
TENKIIl MaIllnHAIAPIBIH KOHCTPYKIMSIIApBIMEH TaHBICAAbI JKOHE Oipre >KYMBIC iICTEUTIH Oip HeMece eki
OPTaJIBIKTaH TENKINI COPFBIIapIbIKENIETKIITePAl CUlIaTTayAbl yiipeHeni. baranay 3epTxaHanbik xKoHe
MPaKTHKAJIBIK Ca0aKTap/IbIH HOTHIKEJIEPIH KOPFay JKOHE KOPBITHIH/IBI EMTUXaH, OHBIH IIIIHJIE TEOPHSLIIBIK
CypaKTap¥a jkayanrtap MeH ecenTep/i NIenry TYpiHae oTei.

Lenvio oucyuniunvl a6138emMca NOO20MOBKA CMYOEHMO8 K NPASUIbHOMY 8bIO0OPY 8CHOMO2AMENbHOZ0
000pyoosanusi (HACOCO8, KOMAPECCOPO8 U GEeHMUISAMOPOS), K aHAIu3y 3pgexmuenocmu pabomol
Cywecmeyouezo 6CnoMo2amenbHo20 000py00BaHUs U NPEOONCEHUSI MEMOO08 N0 €20 ONMUMUSAYUU.
Coldepoicanue  oucyuniunvl: Klaccugurkayus HasHemamene. KOHCMPYKYUY, NpuHyun pabomol,
napamempvl U XAPAKMEPUCIMUKU YEHMPOOEICHBIX, NOPUIHEEbIX U ocesblx Haznemamenell. Ha
NPAKMUYECKUX — 3AHAMUSX — CMYOeHmbl  PACYUMAIOM  NAPAMEmpPbl  HACOCO8,  KOMNPECcopos U
BEHMUNIIMOPOS, U PENCUMO8 UX pabomvl HA OCHOBE CMAHOAPMHBIX Memod08, ONpoesim
apexmusnocmvb pabomuvl HACOCO8, KOMApeECccopog u eenmunamopos. Ha nabopamophvix 3auamusix
CMyOeHmvl  O3HAKOMSIMC ¢ KOHCMPYKYUSIMU — YEHMPOOEICHbIX MAWUH U  HAYYAMCS  CHUMAMb
Xapaxmepucmuky 00H020 U 08YX COBMECHIHO PAbOMAIOUUX YEHMPODENCHBIX HACOCO8/8EHMUNAMOPOE.
Oyenusanue npotioem 6 ude 3auumvl pe3yIbmamos iabopamopHbiX U NPAKMUYECKUX 3aAHAMUL U
UMO208020 IK3AMEHA, GKIIOHAIOULe20 OMBENbl HA MeopemuyecKue ONpocC U peuleHue 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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OHJIPICTIK XKBUTY )KOHE
Macca anMacy mporecrepi
MEH KOHJBIPFbLIaphI /
IIpomsIiuieHHbIE
TEII0MaccOOMEHHEIE
MPOIIECCHI M YCTAaHOBKH/
Industrial heat and mass
transfer processes and
installations

[ToHHIH MaKcaThl: CTYyJCHTTEP/IiH OHAIPICTIK KBUTY KOHE Macca aqMacy MpolecTepi MeH anmnaparTapbiH
eCenTey JaFibUIapblH KaJBINTACTBIPY, TEXHHKANBIK ChI30ANapasl OKY JKOHE KOHCTPYKTOPJIBIK
Ky)KaTTaMaHbl TYCIHIIPY MJarIbIChIH MeHrepy. [IoH KypambIHAa: >KbUIy ainMmacy IpolecTepi MeH
ammapaTTapblHBIH ~ OKIKTeNmyi,  pereHepaTWBTi,  pereHepatwBTi,  Oaitmamsic  kxbpuly/  Macca
AIMACTBIPFBILITAPBIH KOHCTPYKLUSIIAPBI JKOHE OJapIbl €cenTey Herisjuepi, OynaHy MpoLecTepiHiH
(u3uKanbIK Herizaepi, Oynay KOHABIPFBUIAPBIHBIH CXeMallapbl, COPOLMSIIBIK MpoLecTep, KENTipy, aiaay
JKOHE peKTHHKANusAiIay IMpomecTepi Typaibl >Kammel MoaniMerrep. [IpakTWkanelk —cabakTapaa
CTYZIEHTTEp HEPTHsl YHEMICHTIH PETTENETIH JKOHE SHEPIreTUKAIBIK OHTANIIBI JKbUTYy OepyAl KaMTaMachl3
€Ty YIIiH KOCIHOPBIHAAPABIH DSHEPrUs INapyallbUTBFBl MEH JKBUIy TEXHHKAJBIK OOBEKTiLIepiHme
OpHATBUIATHIH ~ JKOHE  NalJaNaHbUIATBIH  JKBUTYy — JIMAacTBIPFBIITAPABIH, JKbUIYy  TEXHUKAJIBIK
anmaparTapIblH, MPOLECTep MEH CXeMaJapIblH JKbLIy, KOHCTPYKTHBTI )KOHE TEKCepy ecenTeyiepiH
KYprisyai yipeneni. baranmay TeopusuiblK cypakrapra >kayalTap MEH €celTepil eIyl KaMTHTBIH
MPaKTHKAJIBIK JKaTThIFyJIap MEH KOPBITHIH/IbI eMTHXaHHBIH HOTH)KEJIEPIH KOpFay TYpiHJe Oosaibl.

Lenvio Oucyunaumvl a6isAemcs pazeumue y CMYOEHMOS HABGLIKOG pAciema  NPOMbIULIEHHbIX
MenIoMAaccoOOMEeHHbIX NPOYECccos U annapamos; 061a0eHue YMeHuem Yumams mexHuyecKue Yepmedicu
U UHMEPNPemupo8ams KOHCMPYKMOPCKYIO 0oKymenmayuio. Jucyuniuna cooepiucum. Kiaccu@urayuio
MENJI000MEHHbIX NpoYecco8 U annapamos, KOHCMPYKYuU peKynepamueHuIX, peceHepamusHbIX,
KOHMAKMHBIX Menio/ MAccooOMEeHHUKO8 U OCHO8bl UX pacuemad, husuueckue OCHO8bL NPoYeccos
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BLINAPUBAHUSL, CXEMbL GLINAPHBIX YCIMAHOBOK, 00ujue c8edenust 0 COPOYUOHHBIX NPOYECCax, 0 NPOYECCax
CywKy, nepe2oHku u pexmuuxayuu. Ha npaxmuyeckux 3aHamusx cmyoeHmol npouzeooam meniosotl,
KOHCTPYKMUBHbIL U NOBEPOUHbIE pACYUembl MeNnI000MEHHUKO8, MeNIOMEXHUYECKUX annapamoa,
npoyecco8 u cxem, YCMAHABIUBAECMBIX U IKCHIYAMUPYEMBIX 8 IHEP2OX03AUCMEEe U MENTIOMEXHUYECKUX
0bvekmax npeonpusimuil 05l obecneuenus dHepeocoepezaoueli peiamenmupyemon U dHepeemudecKi
ONMUMANLHOU nepedauu meniomvl 8 obvekmax mennosnepeemuru. OyeHueanue npoudem 8 Guoe
3auumul pe3yibmamos NPaKmudeckux 3aHamull U umo206020 dK3AMeHd, BKIIOUAIOWe20 Omeemvl Hd
meopemuyeckue 60NPoOC U peuleHue 3a0au.

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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Korapnr
TeMIICpaTypajiblK
MPOLIECTEP YKIHE KOFAPbI
TeMIepaTypasl
KOHAbIPpFbLIIApAbIH
YKYMBEICHI /
BLICOKOTCMHepaTypHLIe
IIPOLIECCHI U
OKCILTyaTanus
BBICOKOTEMIIEPATYPHBIX
YCTaHOBOK /

High temperature
processes and operation
of high temperature plants

Ilouniy maxcamol cmyOoeHmmepOi HCO2APbl MEMREPAMYPATbL HCHILY KOHOBIDELLIAPLIH  d3ipeyze,
nauoanamyea Jdcame KHcanvipmya 0aubiHoay. Tlonniy mazmynsl: KoOHObIpEbIIAPOLIY MYPAEpi, 01apObly
CUNAMMAMANAPbL, HCYMBIC icmey NPUHYUnI, Natioaiamy epeKuenikmepi JHeane Koioany aschl, Ho2apbl
MEeMNEpamypanvlk — JHCbLLY — MEXHONOSUACHL  JCOHe  IHEP2EIUKANbIK — MEXHONOSUS,  JHCO2APbl
MeMnepamypansiy HColly MeXHON02UACHl KOHOBIPRLIIAPLIHLIY —KIACCUDUKAYUACHL, KbI3ObIDY HCIHE
KYuoipy npoyecmepi MeH KOHOBIDSbLIAPLL, NPOYeCmep JHCIHe OMbIHObL MEePMOXUMUATLIK OHOey2e
apuanean KOHOLIPELLIAP, MAMEPUanobl, HCbLIy-IHEPLEMUKANbIK OANAHCmMapObl, COIPMKbL HCHLTY MEH
macea anmacyovl Hco2apvl MeMnepamypaibl HCblly-MeXHON0SUANbIK KOHObIPELIHBIY DeaKmopbiHOd.
Toocipubenix cabakmapoa cmyoeHmmep Waxmanblk 9K NEWiHiH JHCbLIYAbIK eceOin cypeizedi dcane
OHbIY DHepeus MuiMOiNiciH  apmmulpy WAPANAPLIHGIY MEXHUKATbIK-DKOHOMUKATLIK —~He2i30eMeciH
azipneudi. 3epmxananvly cabakmapoa cmyoeHmmep Kamepaublk Newlmiy Jcoliry OANaHCulH, yaeiiepoi
Kul30bipy Ke3zinoeei kamepanvik newmiy IIOK-in, JKTK oicymvic KamepacvlHvly cayne Wbleapy
Oapedicecin, KTK-Oasvl 6HIMOI Kbl30bIpY JHCIHE CANKBIHOAMY HCOLIOAMOBIZbIH, Y3AKMbISbIH JHCIHe
Kamepanvlx neuimepoe OHIMOepdi Kvlz0wvlpy canacwvl. Kopuimeinowvl Oazanay scobanvl Kopeay KesiHOe
Kaniblnmacaoswi.

Lenvio Oucyuniumnel 56751eMcs NOO20MOBKA CMYOEHMO8 K 0C80EHUIO, IKCHLYAmayuu u MOOPHU3AYUU
BbLICOKOMEMNEPAMYPHbIX — meniomexuudeckux — ycmanogox.  Codepoicanue — OUCYUNTUHBL:  MUNbL
YCMAHOBOK, UX XAPAKMEPUCMUKU, NPUHYUN Oelicmeus, O0COOEeHHOCMU JKCHIyamayuyu u o001acmo
NPUMEHEHUs,  6bICOKOMEMNEPAMYPHAS — MENIOMEXHON02UsL U DHEPeemuKa  MeniomexHoI02ul,
Klaccupurayust 8blCOKOMEMNEPAMYPHLIX MENIOMEXHONOSUYECKUX YCMAHOBOK, HAZPesamenbHble U
002ICU208ble NPOYECCyl U YCMAHOBKU, NPOYECChl U YCMAHOBKU MePMOXUMULECKOU nepepabomKy monius,
MamepuaibHble, Meniogvle U IHepeemudecKue Oaiancel, GHEWHUN MeNnIOMACCO0OMen 8 peaxmope
BbICOKOMEMNEPAMYPHOU MENJIOMEXHON02UYECKOU yemaHnoeku. Ha npaxmuyeckux 3ausimusix cmyoenmol
nposedym Menyiogol pacuem WaxmHoll U36ecmrko80—00CUAmMenbHol neyy, paspabomaiom mexHuKo-
9IKOHOMUYECKUE 0OOCHOBAHUE MEPONPUSIMULL NO NOBLIUEHUIO ee dHepeemuyeckol apgdexmuenocmu. Ha
Ja6OPaAMOPHBIX 3aHAMUSX CIMYOEHMbl PACCUUMAarom menyiosou bananc kameprou nevu, KIIJ[ kameproi
neuu npu Hazpege obpasyos, cmenensb wephomvl paboueti kamepvl BTY, memn nacpesa u oxnasicoenus
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usoenuti 8 BTY, onumenvHocms u Kawecmeo Hazpeda usoeiulli 8 KamepHvix neuax. Mmoeosas oyenxa
6ydem cghopmuposana 8 xooe 3auumsi NPOEeKMa.

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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Kany TeopusiCbIHBIH
Herizuepi /

OcHOBBI Teopun TopeHus/
Basics of combustion
theory

[ToH >xaHy mpoLecTepiH, ONapAbIH TEOPHSUIBIK HETI3EpiH, JKBUIY anMacy epeKIIeTIKTepiH >KoHe
OpraHHMKaJIbIK OTHIHJIBI KaFyJa NMPaKTUKAIBIK KOJJaHyIbl 3epTTeyre OarbITTanfaH. [IoHHIH Ma3MyHBI
KeJeci TaKbIPBITAapAsl KAMTHABI: JKaHyFa Kipicrie, aHYAbIH XUMIBUIBIK AaclleKTilepi, JKaHy
TEPMOJIMHAMHKACHI, aHy KMHETHKAChl, BICTHIK Ta3Japlarbl JKbUIy alMacy, KaHyAbIH KOJJIAHBUIYHI,
TEXHOJIOTHSJIBIK TPOLIECTIH KayilCi3Airi KoHE SKOJOTHSUIBIK achekTiiepi. [IpakTtukanma cTyaeHTTep
OpraHMKAaJIbIK OTHIHHBIH JJIEMEHTTIK KYpaMblH, OHBIH CHIATTaMalapblH, aya KeJleMiH ecenTelai, kaHy
NpPOLIECTePIH  MOJENBJCHAI, OTBIHHBIH JKaHy MpOLECiHAe JKYPEeTiH 3HUSHAbI  3aTTap/blH
MIBIFAPBIHABIIAPBIH aHBIKTAMIBI (KaHy eHIMJICPIHIH KeeMi, KypaMbl JKOHE CHIIaTTaMallapbl), OTHIHJIBI
JKaFyJblH 3aMaHayd TEXHOJOTHSJIApbIH TalIaii/ibl. KOpILIaraH OpTara €H a3 9CepMEH. 3epTXaHaJIbIK
cabakrapa CTYIOCHTTEp JKaHy IIPOIECIHIH HETi3ri cHUIaTTaManapbl MEH IapaMmeTrpiiepi OoWbIHIIA
3epTTeylep Kyprize/i: KaTThl OTBIHHBIH BUIFAJIJIBUIBIFBIH 3€PTTEY, KATThl OTHIHHBIH KYJIIUIINH aHBIKTAY,
CYHMBIK OTBHIHHBIH TYTaHy TEMIICpAaTypachblH aHBIKTAy, OpPraHUKAIbIK MAaccaHbl OpHKeTTey, OpUKeTTey
YIIIH KOJIAAHBUIATHIH OalIaHBICTBIPFBIII 3aTTapAblH KacheTTepi. baramay 3epTXaHalbIK JKoHE
NPaKTUKAJBIK cabaKTapAblH HOTIXKENEPIH KOpFay >KOHE TEOPHSUIBIK CypakTapra jKayanrap MeH
ecernTep/Ii eyl KAMTHTBIH KOPBITHIHIBI EMTHXaH TYPIHIC OTeIi.

Hucyunauna nayeiena Ha uzyyeHue npoyeccog 20peHuss, Ux meopemuyeckux OCHO8, 0cobeHHoCmell
Meni00OMeHa U NPAKMUIecKo20 NPUMEHeHUA NpuU Cxcueanuu opeanuueckoeo monausa. Cooeporcanue
OUCYUNTIUHBL BKTIIOYAEm Clledylowue MeMbl. 68e0eHUe 6 20peHue, XUMUYecKue aACHeKmbvl 20peHUs,
MEPMOOUHAMUKA 20PEHUSA, KUHETUKA 20PEeHUs, Menionepedaia 8 2opavuUx 2a3ax, NPUMeHeHue 20PeHUs,
bezonachocms npoyecca u 3dKonocudeckue acnekmul. Ha npaxmuxe cmyoenmuvl paccuumarom
SNeMEHMHBI COCA8 OP2AHUYECKO20 MONIUSA, €20 XAPAKMePUCMUKY, 00beM 8030yXd, MOOenupyiom
npoyeccyl 20peHusl, ONpedensim SMUCCUU BDEOHbIX BeWecms, CONPOBOHCOAWUX TNPOYECC 20PEeHUs.
monauga (obvem, cocmas u XapakmepucmuKku NpoOYyKmMoS C20paHusl), AHATUUPYIOM CO8peMeHHble
MEXHONO2UU CHCULAHUA MONIUBA C MUHUMATLHBIM IKOI02UYecKUM 6030eticmeuem. Ha nabopamopnuix
3AHAMUAX CMYOeHMbl NPOGeOYM UCCIE008AHUS OCHOBHBIX XAPAKMEPUCIUK U NAPAMEMPO8 Npoyecca
20peHUA: UCCIeOYIOm COOepXCcaHue 61a2u 6 MeepooM MONAUGe, ONpeoeisdm 301bHOCHb MEEPO02O
MONAUBA, ONpedensm MeMnepamypy 6CHbIUKU HCUOKO20 MONIUBA, NPosedym OpuKemuposatue
Op2aHU4ecKoll  MACChl,  UCCIeOYIOm  CBOUCMBA  CEA3VIOWUX — 6EUjecms,  UCTIONL3YeMbIX Ol
opuxemuposanus. Oyenusanue npoudem 6 6uoe 3aAWUMbL  pPe3YIbMaAmos 1A00PAMOPHLIX U
NPaKMu4ecKux 3aHAmull U umo208020 K3AMeHd, GKII0Yauie2o0 omeensl Ha meopemuieckue 60npoc u
peuerue 3a0au.
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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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JKbuty3HEpreTuKaIbIK
KOHJIBIPFBUIAP/IBI
naiganany Ke3iHaeri
KOpIIaraH OpTaHbI
Kopray/

OxpaHa OKpyXaromei
Cpeabl IpHU SKCILTyaTaluH
TEIUIOAHEPT ETHYECKOTO
o6opynoBaHus/
Environmental protection
during operation of
thermal power equipment

[ToHHIH MakcaTBl CTYACHTTEpPAI KeMIpTeri i3iHIH HONIK i31 TEXHOJOTHUSIIAPBIH, KaJABIKTapAbI
IIBIFAPBIHABICHI3  KOJIeTe Kapary J>OHE IKBbUIyPHEPreTUKAIBIK >KAOIBIKTapIbl IainanaHy Ke3iHue
KOpILIaraH OpTara SMUCCHAIAPIbl TOKTATYJbIH 3aMaHayH TEXHOJIOTHIIAPBIH SHI13yre JalblHnay O0JIbIn
tabbutazgel. [IoHHIH Ma3MyHBI: Ta3apTy KYpBUIBICTAPBIHBIH TYpJepi, TaOUFU pecypcTaplIbl YTHIMIBI
naiianany, opTypii OTBIHIAPBI KaFy Ke3iHAe 3USH/IbI KOCTIATAPAbIH TY31UTy MPOIECTEPi, KBUTY JICKTP
CTAHLMSIAPl MEH JJICKTP CTaHLMSIAPBIHAAFBl 3WSHABI 3aTTaplblH LIBIFApPBIHABIIAPEIH Ta3apTyIbIH
3amaHayu apictepi. CTyneHTTep: SHEprusi MeH KOpIlaFaH OpTaHbIH ©3apa SpeKeTTecy NMPUHIMITEPIH,
KOpIIaraH OpTaHBl pETTEYHiH Heri3AepiH, JKaHy eHIMAEpiHAeri 3WSAHIBI 3aTTapiblH  TY3UTy
3aH/IBIIBIKTapbIH KSHE OJIapibl Ta3apTy/bl, KbUTY AJIEKTP CTaHIMSIIAPbIHIA KOJIAHBUIATBIH HETi3ri Ky
KMHAFBIIITAP/IBIH TYPJiepl MEH KOHCTPYKIMSUIAPbIH (KYpFaK HHEPIUs, BUIFAIJIbI, 3JEKTP Cy3riiepi,
Mara), cy KoimamnapblH Kopray, Kasaxcran PecryOnmukachlHBIH TaOWFATTBI KOpFay CajlaChIHIAFbI
3aHHaMalbIK 0a3achkl, TaOMFATThl KOPFay 3aHHAMAChIH Oy3FaHbl YIIIH jkayankepriimik. [IpakThkaibik
cabakraplia CTYACHTTED OTBHIH IUBFBIHBIH aHBIKTAYABI, KATThl 3aTTapIbIH JKAJIBl IMIBFAPbIHABLIAPEIH
ecenTeyli, atMocdepara ra3 Topi3Ji MIBIFApbIHABUIAPALI €CenTeyni YHpeHei; Myp)Kanapisl ecenTey,
OCTTIK KOHIICHTPAIMSUIAPABIH UCIIEPCHUSACHIH E€CENTey, CY OOBEKTUIepiHIH TEePMILUIBIK JIAaCTaHYbIH
ecentey. baranay TeopHsUIBIK cypakTapra jkayanTtap MEH ecenTepii HIeHTy/i KAMTHTBIH MPaKTHKAJIBIK
KATTBIFYJIap MEH KOPBITHIH/IbI eMTHXAaHHBIH HOTWKENIePiH KOpFay TypiHnae 001abl.

Lenvio Oucyunnumnel A6IAEMCA  NOO20MOBKA CMYOEHMO8 K GHEOPEHUI0 MEXHONO02Ull  HYIe8020
VeNeKUCI0MHO20 cedd, 6e3dMUCCUOHHOU YMUTUZAYUY OTNX0008, COBPEMEHHBIX MEXHON02UL NOOABNeHUs
8bI0POCO8 6  OKpYIUCAIOWYIO Cpedy Npu IKCHAYAmayuu MenjiodHepeemu4eckozo 000py008aHus..
Cooepoicanue oucyununvl: 6UObL OYUCHHBIX COOPYICEHUN, PAYUOHATLHOE UCNONb306AHUE NPUPOOHBIX
pecypcos, npoyeccsl 00paz06anus GpeOHblX npuMeceli NPy CHCULAHUY PAZTULHBIX MONIUG, COBPEMEHHbIE
cnocobwvl ouucmku 8vlopocos epednvix eewecme na TOC u Il Cmyoenmwr usyuam: npunyunsl
83AUMOOCUCMBUA  DHEP2emMUKU U OKpydcaioweli cpedvl, OCHOBbl IKOIOSUUECKO2O HOPMUPOBAHUS,
3aAKOHOMEPHOCIU 00PA3068aHUs BPEOHBIX GeUWeCE 8 NPOOYKMAX C2OPAHUA U OYUCIMKA OM HUX, UObL U
KOHCMPYKYUU OCHOGHbIX 3070yn06umeneu, npumeHsrowuxcia na TOC (cyxue unepyuonHwie, MOKpble,
2NeKMPOPUILMPYI, MKAHEBble), OXPAHA 8000eM08, 3aKoHoOoamenvHas baza Pecnyonuxu Kasaxcman 6
obnacmu 0xXpansl npuUpoObl, OMEENCMBEHHOCHb 3d HAPYUeHUe NPUPOOOOXPAHHO20 3AKOHOOAMENbCMEd.
Ha npaxmuueckux s3anamusx cmyOoenmul HAY4amcs onpeoensims pacxoo MoOnued, paciem 6ano8bix
8b10POCO8 MEePObIX Bewecms, pacuem 2a3000pa3HblX 8blOPOCco8 6 ammocepy, pacuem ObLMOBOU
mpyobl, pacuem pacceusanuiss NPU3EMHbIX KOHYEHMpAyul, paciem mennioo2o 3azpsA3HeHUs 6000eMO8.
Oyenka 6ydem npoxodums 6 (opme 3auumvl pe3yIbMamos NPaKmuieckux 3aHAmull U umoz208020
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IK3aMeHa, 6KIYas omeembvpl Ha meopemudecKue 60npocsvl U peuterue 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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Kbuty sHEpreTuKanbiK
KaOIBIKTapAbIH
CEHIMIUTIr TEOPHUSCHIHBIH
Herizuepi /

OCHOBBI TeOpHUH
HaJIS)KHOCTH
TEIIOIHEPTreTUIECKOTO
obopynoBanust/
Fundamentals of the
theory of reliability of
thermal power equipment

[ToHHIH MakcaTbl CTYIEHTTEPHAi HeTi3ri >KOHE KOCAJKBI KBUTY >KAOIBIKTApPBIHBIH CEHIMII JKYMBICHIH
KaMTaMachl3 €Ty JKOHE TEXHUKAJBIK KAYIITEepPAiH TYBIHIAYBIHBIH ANJBIH ATy I[IapaiapblH Ky3ere
aceIpyra naipiaaay. CTyIeHTTep KbUTY-TeXHUKAJBIK JKaOAbIKTApIbIH CEHIM/I )KOHE KayilCi3 dKYMBICHIH
KaMTaMachl3 €Ty KaFWOATTapbhlH, TEXHOJOTHSIBIK HYCKAYIBIKTAPIBIH TallalTAPBIH  CaKTaybl
YHBIMIACTBIPY MeH OaKbUIayzbl, JKbUTY-TEXHUKAJBIK >KaOIbIKTApIBIH PECYPCHIH apTTHIPy CallachIHAA
WHHOBAIMSUIBIK d3ipiieMeriepAi eHrizynmi 3epaeneiimi. CTymeHTTep >KaONBIKTHIH CEHIMILUTIT, KaJIbIK
peCypChl KOHE JKAOIBIKTBIH TO3Y JKBUIIAMIBIFBI KOPCETKIITEpiH ecenteimi. KopbIThiHIBI Oaranay
CepiKTeC KOCIMOPBIHIAPIBIH HHKXCHEPIIK-TeXHUKAIBIK KBI3METKepliepiMeH Oipiecinm Kypri3iareH
[MopTdonarons! KOpFay OapbICHIHIA KATBIITACTHIPHUIATEIH 00IAIBI.

Lenv Oucyuniumvl — nO020MOBKA CMYOEHMO8 K peamu3ayuu Mmep no 00eCcnedyeHuio HAa0eNCHOU
IKCNILYAMAyUl OCHOBHO20 U BCHOMOLAMENLHO20 MENIOMEXHULEeCK020 000pY008aANUs], NPeOYNPENCOeHUs
B03HUKHOBEHUSL MeXHUYecKux puckog. CmyoeHmvl uzyuam npunyunsl obecnevenus HAOEHCHOU U
besonacHou pabomvl MenjiomexHu4ecKko2o 0060py008aHUsl, OpP2aHU3AYUIO U KOHMPOTbL obecneyeHus
cobndenus mpebosanull MexXHON02UHeCKUX UHCMPYKYULl, GHeOpeHue UHHOBAYUOHHBIX pPa3pabomox 6
obnacmu noevluleHUs: pecypca MeniomexHuiecko2o obopyoosanus. Cmyodenmuvl npogedym pacuemol
nokazameneti HAOENCHOCMU MENnIOMEXHUUecKo20 000py008anUs, OCMAMOYHO20 Pecypcd U CKOPOCmu
usHoca obopyoosanusi. Mmoeosas oyenka 0ydem copmuposana 6 xode 3awumsl HOPME@OIUO,
NPOBEOEHHO20 COBMECHIHO C UHIICEHEPHO-MEXHULeCKUMU PAOOMHUKAMU NPEeONPUSIMULI-NAPIMHEDOS.

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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Keumymen xabapIkray
KylenepiH naiaanany
Ke3iHgeri Toyekenaep /
Pucku npu sKcrutyaTaiuu
CHCTEM TerIocHabKeHus/
Risks during operation of
heat supply systems

[ToHHIH MakcaTBl — KBUTYMEH JXaOABIKTay XKYHENepiHiH XYMBICHIHIAFEI TOYEeKeNAepAi, OHePKICIITIK
KOCIOPBIHAAP MEH OIO/KETTIK CEKTOPIBIH KBUIYMEH jKaOAbIKTay >KyHeNnepiH maiinajiaHy THIMIUIIriH
apTTBIPYy JKOJIApbIH 3epTrey. IIoH MbIHamapapl KaMTUABL IKBUIYMEH JKaOAbIKTay >KyHenepiHiH
CeHIMJIUTITIH apTTHIPY; XbUIYyMEH >KaOAbIKTay KyienepiHaeri 3akbIMIaHyJIap/bl aHBIKTAY JKOHE KOO
omicTepi; KajdalblK JKbUTYMEH JKaOIbIKTAy JKYHEIepiHiH Heri3ri mpoOieManaphl )KoHe oJapbl OJaH dpi
JIAMBITY TIEpCIIEKTHBANIaphl; JKBUIYMEH KaOJbIKTAy >KyHenepiH naiganaHynplH (Kaiita KypyZIbIH)
HIETEIJIIK TIKIpUOeci; JKbIIyMEH >KaOIbIKTay KyHenepiH naipanaHyabl yibiMaacTeipy. ToxipuOerik
cabakrapa CTyOCHTTEp KalaJlapIarbl OONIHTCH JKBUIy XOHE OJJICKTPMEH J>KaOIpIKTay >KyHenepiHiH
TUIMJI J)KYMBICBIHBIH HETI3T1 KOPCETKIITEPiH TaHIAyIbl KOHE €CenTeyli, KONIK JKOHE XKbUIy TapaTy
JKYHeci SIIEMEHTTEpiHIH HAaKTHl BICBIpANTapbl MeH THIMIUIriH Oaramaynsl, SpTYpii KoOajmapablH
TUIMIUTITIH Oarajaynsl YHpeHei; KbUly JKoHE DJIEKTPMEH JKaOJbIKTay dJIEMEHTTEpi MEH XYHelepiHiH
SHEpPrus THUIMIUTITIH apTThIPYy; JKBUTyMEH JKaOIBIKTay >KYHENEpiHIH eCenTiK >XOHe HAaKTHI JKYMBIC
peXUMIEPI apachIHAAFBl KalbIITaCKaH OaiilaHbICTapFa Tannmay kKyprizy. KopbITEIHIBI Oara icTi menry
0apbIChIHA KAJIBINTACAIbI.

Lenvlo Oucyuniunvl A61AemMcA U3VUEHUe PUCKO8 NpU IKCHAYAMAYUU CUCEM MenioCHabHCeHus,
Cnocobo8 NosvlueHUs: IPPEKMUGHOCIU IKCHAYAMAYUU CUCEM MEeNIOCHAONCEHUS. NPOMBIULTIEHHBIX
npeonpuAmMuULl U KOMMYHAILHO20 CeKMopa. [JUCYUNTUHA COOePHCUM.: TO8bIULEHUE HAOEHCHOCHU CUCTIeM
MEeNIOCHADINCeHUs;,  MemoObl  OOHAPYXHCeHUs U JUKBUOAUUU  NOBPENCOeHUll 8  CUCMeMAax
MeNIOCHADHCEHUA, OCHOBHBIE NPODAEMbl 2OPOOCKUX CUCTNEM MENIAOCHADICEHUs U NePCHeKMUsbl UX
OanvbHelluwe2o  pazeumus;,  3apyOedCHulll  onvlm  IKCHAyamayuu  (PeKOHCmpyKyuu) — cucmem
MeNnNOCHADICEHUA, OP2AHU3AYUA  IKCHIyamayuu cucmem mennochabxcenus. Ha npaxmuueckux
3AHAMUAX CIYOEHMbl HAYYAMCs NPOU3800UmMd 86100p U paciem OA308bIX noKazameneli 3hdexmusHol
SKCNIYamayuy pacnpeoeieHnblx CUcmem meniodHepeoCHadICcenuss 20po0os, Npou3eo0UmMs OYeHKY
Gaxmuueckux nomepv u dPHeKmusHOCmU INEMEHMO8 CUCHEMbl MPAHCHOPMA U PACHpedeleHUs menad,
OYEHKY 9PhEeKMuUsHOCIU  Pa3IUYHbIX NPOEKMO8 NOBbIUUEHUS IHEPeemuUyecKol @ gexmusHocmu
9NeMEHMO8 U CUCEM MENI0IHEPLOCHADICEHUA, NPOBOOUNb AHANU3 CYUECMEYIOWUX COOMHOMEHUI
PACYEMHBIX U (PAKMUYECKUX PeNHCUMO8 IKCHIYAmayuy cucmem meniocHabocenus. Hmoeosas oyenka
6ydem cghopmuposana 6 xo0e peweHus: 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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Hucuummunaa Nel

«MukpoxBaiupuranus — Kazanabik ka0AbIKTApbIHBIH 0NlepaTopbn» Ne9 moay.ii
Monayab Ne9 «MukpokBaaupukamus - MalmmHUCT KOTEJILHOT0 000py10BaHMSI»
Module Ne9 «Microqualification - Boiler equipment operator»

Muxkpoksanugurayusa 6baz0apramanrapsl MeH Kiwli 6a20apiamanapobiy CUnammamacsl KocolmMuaod




33.1 Jucrmrmiraa Ne2 xenmipineen | Onucanue Ilpozpamm muxpoksanupurayuii npusedenst ¢ npunoscenuu | Description of
microqualification programs and Minor programs are given in the appendix
34.1 Jucuunrminaa Ne3
35.1 Hucnuruinna Ned
«MukpoxkBasndukanus — TypOuHaNBIK Ka0AbIKThIH onepaTopb» Nel0 moxyi
Monyab Nel0«MuxkpoxBanupukanus - MammmHUCT TYpONHHOr0 000pyI0BAHMSD)
Module Nel0«Microqualification - Turbine equipment operator»
32 Jucuummnnaa Nel
33.1 Jucuummaa Ne2 Mukpoksanugurayus bazoapramanapsl MeH Kiwii 6ag0apiamanapobiy CURAmmamacsl KoCblmMuaoa
xenmipineen | Onucanue Ipozpamm mukpoxsanugurayuii npusedenst 6 npunoscenuu | Description of
34.1 Hucuumiina Ne3 microqualification programs and Minor programs are given in the appendix
35.1 Jucrurumaa Ned
36 Kazannsik [ToHHIH MaxcaThl: Ka3aHABIKTApIbIH IKBUIBITY OeTTepiHleri >Kplly Oepyai ecentey OoibIHIIA

KOHBIPFbLIAPEI /
KorenbHbie ycTaHOBKH/
Boiler installations

MPaKTUKAJIBIK JaFIbLIapAbl MEHIepy, Ka3aHbIK KOHABIPFhIIAPHI MEH Oy TeHepaTopiapbiH OHEPKICIIITE
naiinanany. IloHHIH  Ma3MyHBI:  Ka3aHABIK KOHJABIPFBUIAPEI MEH Oy  TIeHepaTopiapbIHBIH
KOHCTPYKIUSIIAPhl MEH CHIIATTaMajiapbl, KYMBICBIHBIH (DM3UKAIBIK MPHHIMIITEP], Ta3 KOHE KYMBIC
OPTaChIHAAFHI JKBILY IIPOLIECTEP], )KYMBIC OPTaChIHAAFbI THPABIUKAJIBIK [TPOLIECTEp, TYTIH ra3aapbIHbIH
a’pONMHAMHKACKH], Ka3aHIBIKTAPIBIH JKOHE ONApIBIH KBI3ABIPY O€TTepiHiH JKIKTeTyi, HeTisri
TEXHOJIOTHSUIBIK SHEPTHSHBI TYPJICHIIpY cyibanapsl, Ka3aHABIK arperarTapblHBIH CXEMAachl, Ka3aH/bIK
KOHJIBIPFBUIAPBIHIAFBI  HETI3T1 JKbULy Tpouecrepi. [IpakTukaza CTYyJIEHTTEP OTBIH UIBIFBIHBIH,
Ka3aH/IBIKTBIH JKbITy OalaHChIH, Ka3aHJBIKTBIH THIMJIUIINH, KaHy KaMepachIHbIH JKOHE Ka3aHJBIKTHIH
KbI3/IBIPY O€TTEpiHIH CHIIaTTaMajJapblH aHBIKTAMIbl. 3epTXaHANbIK cadaKTapAa CTYACHTTEp KOMIpIiH
AHAJMTUKAIBIK YATICI YUIH YIIKBII 3aTTap/blH LIBIFBIMBIH aHBIKTAI/bl, KOMIP HIAHBIHBIH EJICKTeH
TaJIIAybIH JKYPTi3e/l, 3JIeKTp Ka3aHbIHbIH KyaTbIH aHBIKTaWIbl, CYHBIK KaOaTTBIH TI'MIPOJMHAMHKACHIH
3epTTel i, CYWBIK KYHOeri KeMipAiH a’pOoAWHAMHKACHIH 3€pTTCHIi. CyCchIMajbl MaTepHall TOCEHIII.
baranay x00aHbl KOpray HOTH)Kenepi OOMbIHIIA XKYpri3inesi

Lenv Jucyuniunvl: npuobpemenue NPAKMU4ecKUX HABLIKOE pAciemda meniooOMeHd 8 NOBEPXHOCMAX
Hazpeea KOmio8, NPOMBIUIEHHOZO NPUMEHEHUs KOMENbHbIX YCIMAHO8OK U  NAPO2EeHepamopos.
Cooepoicanue OUCYUNIUHBL: KOHCMPYKYUU U XAPAKMEPUCMUKU, @u3uyeckue NpUuHyunsl padomvl
KOMETbHbIX YCMAHOBOK U NAPOLEHEPAMOpos, Menjiogvie Npoyeccvl 8 2azosoll u paboyeli cpeoax,
eudpasiuyeckue npoyeccvl 8 pabouell cpeoe, a3POOUHAMUKA ObIMOBLIX 2A308, KIACCUDUKAYUL KOMIO8 U
€20 nosepxnocmeti Hazpesd, OCHOBHbIE MEXHOIO2UYECKUe CXeMbl Npeodpa3o8anus IHepeuli, KOMHOHOBKU
KOMEIbHBIX aepecamos, OCHOBHble MEeNJIOMeXHUYecKue npoyeccbl 6 KomenbHulx ycmaroskax. Ha
npakmuKe cmyoeHmul ONpPeoeisim pacxo0 MonIued, meniogol 6aianc Komia, Koagouyuenm none3Hoeo
oelicmeus KOmiad, Xapakmepucmuku MONOYHOU Kamepvl U nosepxHocmell Hacpesa komaa. Ha
1a6OPAMOPHBIX 3aHAMMUSIX CIYOeHmbl ONPedesisim GblX00 JIeMyyux eewecme 0Jisi AHATUMUYECKOU npoobl
KAMEHHO20 Yo, Npo6edym CUMOBHIl AHANU3 Y2OTbHOU NblAU, ONpedensim MOWHOCYb INEKMPULECKO20
KOMJA, UCCLeOVIOM SUOPOOUHAMUKY NCEBO00NCUNCEHHOLO CTIOSL, UYHaAm a3POOUHAMUKY KUNAWeE20 CLOs
coinyuezo mamepuana. Oyenusanue 6yoem npoxoOums no pe3yabmaman 3auumsl npoeKmda

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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Kbty KO3FaNTKbILITAPHI /
TennoBsie qBurareny /
Heat engines

[ToHHIH MaKcaThl CTYIEHTTEP/i )KbUTY KO3FAITKBIIITAPBIH €CENTEY/AIH UTePUITeH 9[iCTEepiHe HEeTi3eNTeH
KaOABIKTHI TaHAayFa AaipiHaay. CTyAEHTTEp JKbITY KO3FaITKBIIITAPBIHBIH KIACCU(PHUKAIMSICHIH OKHUJIBI;
JKBUTY KO3FaITKBIIITAPBIHBIH HEri3ri Typsepi — Oy »oHe ra3 TypOuHanapsl, Oy MalllMHaNaphl, iITeH
JKOHE CBIPTKBI KaHY KO3FAITKBIIITAPBI, PEAKTUBTI KO3FAITKBILTAPIBIH JKYMBIC ICTEY NPUHLUIITEP,
KOHCTPYKIUSIAphl, CHIIATTaMaJIaphl )KOHE OHEPKACINTe KOJMaHy cananapbl. [IpakTukaislk cabakrapnaa
CTYACHTTEp XBUTYy >KOHE DJIEKTP SHEPIHSICHIH OipiKTipin eHAipyre apHaiFaH TypOWHANIapAbIH HETI3Ti
JKYMBIC Tapamerpiepin aHblkTaiapl: [TOK, KyaTTsl skoHe TypOMHANBIK Oy IIBIFBIHBIH; TYpOHMHAJIBIK
KaJlaKTapIblH OEpIKTIriH ecenTey; HOPMATHUBTIK KYXKAaTTap MEH KOHCTPYKTODPJIBIK KYKaTTaMaHbI
naiianaHa OTBHIPHIT KaOIBIKTH TaHmay. baranay icTi Kopray TypiHae Ooaibl.

Lenvlo Oucyuniunvl s6751€MCs NOO2OMOBKA CMYOEHMO8 K 6bl0opy 000py008aHus HA OCHOBAHUU
0CB0EHHBIX MeMOOUK pacuemos mennoguvix oguzameneu. CmyoeHmul uzyuam KidcCu@urayuro meniogoix
osuzameneil, NPUHYUNBL PAOOMbL, KOHCMPYKYUU, XAPAKMEPUCMUKU U O0OACIU NPOMBIUAEHHO2O0
NPUMEHEHUs. OCHOBHBIX THUNO8 MENJIOGLIX Osuzameinell - NapoGbIX U 2a308blX MYPOUH, NAPOGLIX MAUIUH,
ogucameneil SHYMPEHHE20 U BHEWHE20 C2opanusl, peakmuenvlx ogucamened. Ha npaxmuueckux
3AHAMUAX CMYOEHMbl ONpedensim OCHOGHbIE NApamempuvl pabomvl mypoun 01 KOMOUHUPOBAHHOU
8bIPAOOMKYU MENTOB0U U INLEKMPULECKOU IHEPLUL: KOIDDUYUEHNbL NONE3HO20 0eliCMEUsl, MOUWHOCTb U
pacxoo napa mypouHsl, npogedym paciem Ha NPOYHOCHb padoyux 10Namox mypouH, npogedym sloop
000py008anUsl, UCHONL3YS HOPMAMUGHbIE OOKYMEHMbL U  KOHCIMPYKMOPCKYIO  OOKYMEHMAyUio.
Oyenugarue npotidem 8 uoe 3auumsl Kelcad.

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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JKbuty sHEpreTHKabIK
KyHenepi xoHe
SHEPTUsHBI NalJAJIaHy
/TennosHepreTHIECcKre
CUCTEMBI 1
SHEPTOUCIIONB30BaHHE/
Thermal power systems
and energy use

[ToHHIH MakKcaTbl — BTy TEXHOJIOTHSICHl OHIIPICIHAC DHEPTHSHBI YHEMICY MOCENENePiH KOO >KOHE
IICITy JaFJbUIAPBIH KaJBIITACTHIPY; JKBUTYTEXHUKAIBIK CCENTey MaFAbUIapbIH TaMbITy. [1oH >xaimbr
NPUHIKOTEPl, ©HEPKACINTIK KACIMOPBIHAAP/ABI, COHBIH INIHJE OpPTYpPJl THITETI KBUIy OJIEKTP
CTAHIMSIIAPBIH PECYPCTAPMEH KAMTAMAChI3 €Ty KYHeNepiHiH KypbUIbIMBI MEH )KYMBIC iCTEYiH, OJapAbIH
SHEPTeTUKAIBIK KOPCETKIMITEPiH, OHEPKOCINTIK >KOHE JKBUIY TEXHOJIOTHSUIBIK OHAIPICTE SHEPTHSHBI
THiMal naiinanany. [ToHni oKy Ke3iHIe ecenTey-TpauKaibIK KYMBICTapIbl OPBIHIAY KO3Aelei, OHBIH
OapBICBIHIA CTYACHTTEP MBIHAIAPIBI MEHTEpElli: HETi3ri JKBUTy JuarpaMMalapblH OKY JKOHE Taljay;
ANIEKTP CTAHNMACHIHBIH JKbUTy OeIiriH jxolamay KoHE ecemTey Heri3Aepi; pecypcrapisl YHEMl
maiiananyIel eCKepe OTBIPHII, JKBLUTY SHEPTETUKATBIK KYUEIepIiH HETi3r1 )KaOABIKTAPBIHBIH OHTANIIBI
KypaMmblH TaHjay. baranay TeopusuiblK OOJIMHEH MOHE eCenTiK-rpadMKalblK KYMBICTBI KOpFaylaH
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TYpaTHIH apajiac eMTHXaH TYPIHIIE OTeIi.

Lenv Oucyuniunel - pazeumue HABLIKOE NOCMAHOBKU U  peuleHus 3a0ay  6epexciuso2o
9HEP2OUCNONL306AHUA 8  MENJIOMEXHOIOSUYeCKOM — NpOU3BoOCmse;  pazeumue  HABbIKO8
meniomexuuieckux — pacuemos. Jucyuniuna codepyicum — obwjue  NPUHYUNLL,  CMPYKIMYPY U
@YHKYUOHUpOBAHUE CUCTHEM PeCYPCOCHADNCEHUA NPOMBIUTICHHBIX NPEeONpUAMUL, 6 mMOM Yucie
MENN0BbIX INEKMPUYECKUX CIAHYUTL PA3TUYHO20 8UOA, UX IHEp2emuiecKue nokazamenu, 3@ gexmusHoe
9HEP2OUCNONL306AHUE 6 NPOMBIULIEHHOM U MENI0MexHOI0eU ecKoM npouzsoocmee. Ilpu uzyuenuu
oucyuniunsl NpedyCMOMPEHO GbINOJHEHUEe pPACYemHO-epaguueckoll pabomsl, 6 Xxo0e KOmopou
CMYOeHmbl HAY4amcs: yYumamsv U GHATU3UPOSAMb NPUHYUNUATLHBIE MENNo8ble CXeMbl, OCHO8aM
NPOEKMUPOSAHUs U paciema Meniogoll 4acmu 3AeKMpUudecKoll CManyuu, ebloupams OnMUMAIbHbIU
COCMas  OCHOBHO20 — 0OOPYOOSAHUS — MENNOIHEPLeMUUECKUX —CUCEM C  YYemom  IKOHOMHO20
ucnoavsosanua pecypcos. Oyenuganue npotidem 6 sude KOMOUHUPOBAHHO20 HK3AMEHA, COCMOAWE20 U3
meopemuieckoll 4Yacmu U 3auumol pacuemHno-2pagduieckol pabomoi.

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 KayiNCi3IiK
JKOHE eHOCKTi Kopray
/TIpombllLIeHHAS
0€301acHOCTh U OXpaHa
tpyaa / Industrial safety
and labor protection

[ToHHIH MaKcaThl — CTYISHTTEP/I )KYMbIC OPHBIHIAFbl TEXHOJOTHSUIBIK (DaKkTOpiap/blH aJaMra 3USHIIbI
JCepiH KOHE TEXHHUKAIBIK JKYHWeNepHAiH KayilTiliriH Oaranmayra oHE anfblH anyFa maiieiamay. [1oH
MBIHAJIAP/Abl KaMTHIbL: OHIIpicTeri eHOSKTI KOpFay >KOHE OHEPKOCINTIK Kayilci3aikTi Oackapy, epT
Kayilci3AiriH YWBIMIACTHIPY; TOTEHIIe >KaFjaiimapia TIPIIUIIK OpeKeTiHIH Kayirnci3mirie Oackapy
HETi3epi, JKBUIYPHEPreTHKAJIBbIK OOBEKTLIEp KBI3METKEpPJIEPIHIH >XYMBIC aHMarbIHBIH Hapamerpiepi
Oofipranra HOpMaTuBTEp. [IpaKkTHKanbIK cabakrapaa CTYAEHTTED 3USHABI OHIIPICTIK (aKTopiIapIbH
eceOiH Kyprizenmi, AJNFalmIKel MEAWUIMHANBIK KOMEK KOPCETY OJICTEMECiH MEHIepeli, peruoH
KOCIOPBIHAAPBIHBIH HAKThl OHIPICTIK OeJiMILeNepiHiH eHOeKT1 KOpFay >KOHIHIEer: HyCKayJbIKTapbIH
3epAeeHIi. KopsITBIHAB Oara cepikTec KOCIMOPBIHAAPIBIH WH)KCHEPITIK-TeXHUKAIBIK
KBI3METKEPIICPIMEH OipIiecil OTKI3UINeH IEMOHCTPAIUSIIBIK EMTHXaH OapBICHIHA KATBIITACTHIPHUIA B

Lenv oucyuniunvl — n0020MoOBKA cMyOenmos K oyeHKe u npedomepaujeHuio 8peoHo20 6030elicmeus Ha
YeN0BeKA MEXHONOSUYECKUX (hakmopos Ha pabouem Mmecme, ONACHOCMEU MEXHUYECKUX CUCTEM.
Hucyunauna cooepxcum: 0cHO8bl U ynpaeienue oxXpanol mpyoa u npOMbluIeHHOU 6e30NacHOCIbIO Ha
HPOU3B0OCHBe, OP2AHU3AYUS NONCAPHOU  0Ee30NACHOCMU, OCHO8bl YNPAGNeHUs 0e30NnACHOCHbIO
AHCUSHEOSAMENLHOCIU 8 UYPe3BbIYAIHbIX CUMYAYUAX, HOPMAMUEbl NO napamempam pabdoueil 30Hbl
PabomHUKO8 menioIHepeemuieckux 06vekmos. Ha npaxmuueckux 3aHAMUAX cmyOeHmsl npogeoym
pacuemvl PeOHbIX NPOU3BOOCMEEHHBIX (PAKMOPOB, 0CBOSIM MEemMOOUKY OKA3AHUSL NEPEOll MeOUYUHCKOU
ROMOWU, U3VHAM UHCPYKYUU NO OXpaHe mpyod KOHKPEMHLIX NPOU3BOOCNBEHHbIX OMOeNeHUll
npeonpusamuil pecuona. Hmozcosas oyenka 0ydem copmuposana 6 Xxode OeMOHCMPAYUOHHO2O
9K3aMeHd, NPOBEOEHHO20 COBMECHIHO C UHICEHEPHO-MEXHUYeCKUMU PAOOMHUKAMU Npeonpusmuti-
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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Ka3zaHpIK KoHE
TYpOUHANBIK 5Ka0IBIKTHI
naiganany /
OKcIuTyaTanus
KOTEJBHOTO U
TypOUHHOTO
obopymoBanus /
Operation of boiler and
turbine equipment

[ToHHIH MaKcaTbl — CTYAEHTTEP/I CEHIMIUTIK, )KOFapbl TUIMIUTIK, KayilCi3/liK oHe alaTchl3 naigaaany
TYPFBICBIHAH KAa3aHMABIK XOHE TYypOWHAJIBIK XKaOIbIKTapIbl Nainananyra naitbiHaay. [IoHHIH Ma3MyHBI:
Ka3aHJbIK JkaOAbIKTaphl MeH Oy TypOMHalapbIHBIH OKIKTENyl >XoHE TaHOalaHybl, 3aMaHayn Oy
reHeparopiapbl MeH Oy TypOWHaIapbIHBIH KOHCTPYKLHMSUIAPBI MEH JKYMBICBIHBIH (DU3HKAIBIK
NPUHIKNTEP], ICKE KOCY JKOHE TOKTaTy TopTiOi; Oy KaszaHmapsl MEH TypOWHaJapbIHBIH IKYMBIC
PEeXUMIEP], PETTey JKOHE KOpFay; Ka3aHABIK IKaOIBIFBIHBIH/TYpOOMAIIMHATIAPABIH anarrapbl MeH
3aKbIMIaHy TYpJIEpi oHE OJIapAbIH AJJBIH ally 9JicTepi; bUTYy JIEKTP CTAaHLIMSUIAPBIHBIH Ka3aH/Aaphl
MeH TypOoarperarTapblH maiinamany Herizgepi. Toxipubenik cabakrapaa CTYOSHTTEp OpTYpIIi
pexuMIepae Ka3aHIBIK JKOHE TYPOMHANBIK JKaONBIKTapIBIH OSHEPrHs THIMIUIIriH —Oaramaiiibl.
KopbIThiHaBI OaFa iCTIH MICIIIMIH KOCa ajiFaH/a, apaiac eMTHXaH HETI31HIe KaIbIITacabl.

Lenvto Qucyuniunvl A615emMcA NOO20MOBKA CIMYOEHMO8 K IKCHAYAMAyuu KOMeNbHo20 U MypOuHHO20
000py00BaAHUs ¢ MOUKU 3PEHUsl HAOEHCHOCMU, BbICOKOU IKOHOMUYHOCMU, 6e30nacnocmu U
besasaputinocmu. [JUCYuniuna cooepicum. KiacCuQurkayuio u MapKkuposKy KomeibHo2o obopy008anus
U RApPoOBLIX MYPOUH, KOHCMPYKYUL U PU3UiecKue NPUHYUNbL PAbONbl COBPEMEHHBIX NAPOSEHEPAMOPO8 U
nAposuIX MypouH, Nopa0oK NycKa U OCMAHOBA, PeXCUMbl pabom, pezyiuposanue U 3auuma naposuix
KOM.I08 U MypOuH,; 8U0bl A8ApPULl U NOBPENHCOCHUL KOMENbHO20 000PY008aAHUsL /MYPOOMAWUH U MemOObl
ux npeoomspawenus; 0CHO8bl IKCIYamayuu Komuoe u mypboazpe2amos menyiosvix d1eKmpocmanyuil.
Ha npaxmuueckux 3aumamuax cmyOeHmsl OYeHAM IHepeemuyecKyio @pgexmusHocms pabomuvl
KOMeIbH020 U mMypOuHHO20 000PYO0BAHUS HA pPA3IUYHBIX pexcumax. Hmozoeas oyenka 0Oyoem
chopmuposana Ha ocHoge KOMOUHUPOBAHHO2O I3AMEHA, BKIIOUAIOWe20 pelleHue 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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Keumysnepreruka
caJachIHIarbl SHePrHs
ayANTI XKOHE SHEPTUSHBI
yaemuey / DHeproayauT u
OIIeHKa
9HeprodpPeKTUBHOCTU B
TeIJI0OdHepreTuke /
Energy audit and energy

[ToHHIH MaKcaThl CTYAEHTTI JKbIIY-OHEPreTUKANbIK JKa0bIKTap/IbIH, FUMapaTTap MEH KYPbUIbICTAPIbIH
SHEeprusi THIMAUITIH apTTHIPy MIapaNapblH o3ipici OTBIPHIN, OJApABIH JHEPTeTHKAJIBIK 3CpTTCYiH
(sHepreTHKaNbIK ayauT) Kyprisyre aaitbiHaay. [IoH MbIHaIApAbl KAMTHIBI. DHEPTUs MEHEIKMEHTI
OOMBIHIIIA CTPATETUSHBI J3ipIeyaiH HOPMATUBTIK KYKaTTapsl MEH MPHUHIMIITEPIiHIH HETi3Ti epexenepi;
SHEPreTUKANBIK THIMALTIKTI apTTBIPY CcajlaChHIarbl 3aHHAMaHBIH HETi3/epi; JKCIpecc-ayAuT IeH
SHEPIeTHKAIBIK ITaCIOPTTHIH Ma3MYHBI, aCIIalTBIK 3HEPreTHUKAJBIK TEKCepy PaciMi; SHeprust aymauTiH
JKYpri3yre apHanraH acnantapablH Tizoeci. ToxipuOenik cabakrapia CTYIGHTTEp 3€pTTEJETIH
00BEKTUIEPAIH XKbUTY 6picTepi Typasbl MATIMETTEP/Il dKHHAMHIBI, )KbUTY SHEPTUSICHIHBIH HAKThI TYTHIHYbIH
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efficiency assessment in
the thermal power
industry

CTaHIApPTTHl MOHIEPMEH CAaNBICTBIPYIbl YHpEHeli, COHIali-aK YCHIHBUFAaH OSHEPrHsHbl YHEMICYHiH
TEXHHUKAJIBIK-OKOHOMUKAIIBIK HETI3ZIEMECIH JKoHE THIMAUIIrIH Oaranayabl KAMTUTBIH SHEPTUsl ayJUTiHIH
eceOiH maipIHAaWpl. mapangap. CTymeHTTep aiMaKTarbl KOCIMOpBIHAApFa apHAJIFaH KaOIbIK OOWBIHIIIA
TarchlpMajap/bl IIeIIe OTHIPHIN, SHEPTUsHbl YHeM ey OobIHIIA OipKaTap IIapajiapibl KoHE OJapblH
eTely Mep3iMiH Koca alFaH/a, oNapblH TEXHUKAIBIK-OKOHOMHUKAJIBIK HETi3eMeciH aepOec a3ipiaeii.
[MpakTUKaNbIK TancelpManapAbl OpBIHAAY INEHOepiHAe CTYACHTTEp OOBEKTIHIH OSHEprus aymuTi
OolibIHINA ecell Jkacaiibl. baranay ecentepai aliblk KOpFay TYpiHJE OTe/l.

Lenvio ucyunnunsl 1615emcsi NOO2OMOBKA CIMYOEHMA K NPOBEOEHUI0 IHEPSEMUUEcKo20 00c1e008aHUs
(3Hepeoayouma) menniodHepeemuieckoe0 000py006anust, 30aAHULL U COOPYICEHUll C pazpabomxou
Meponpusimuii N0 NOBbUUEHUIO UX 3dHepeemuueckol apgexmusnocmu. [ucyuniuna cooepacum:
OCHOBHbBIE NONONCEHUL HOPMAMUBHBIX OOKYMEHMO8 U NPUHYUNOS pAa3pabomku cmpamecuu no
IHEP2OMEHEOINCMENMY,  OCHOBbL  3AKOHOOAMENbCMEA 6  00IACMU  NOBbUUEHUS  DHEPLeMUYecKoll
ahpexmusnocmu,  cooepoicanue IKCAPecc-ayouma U IHePIemudecko20 NAchopma,  npoyeoypy
UHCIPYMEHMANLHO20 — DHEPSEMUYECKO20  00C1e0068anus; nepedeHb npubopos Ons  NnposedeHus
anepeoayouma. Ha npaxmuyeckux 3ausmusix cmyoenmvl cobepym OanHble NO MENnio8blM HOJISIM
uccnedyemvlx 00beKmos, HAyYames. CONOCMAasisams (hakmuueckoe nompebiieHue meniosoll Hepeuul ¢
HOPMAMUBHBIMU  3HAYEHUSIMU, COCMAGNAMb OMYEM N0 IHEP2Oayoumy, GKIOUAIOWUl MeXHUKOo-
9KOHOMUUECKOe 000CHO8aHUe U OYeHKY 3pghexmuenocmu npeoiazaemvix dHepeochepe2aruux
meponpusimuti.  Cmyoenmol, pewias 3a0anus no  000py00Sanuio  NPeOnpusmuil  pecuond,
camocmosimenvHo  paspabomaiom  psio  dHepeochepeLaiowjux  MEpONpUsImuLl U UX  MeXHUKo-
9KOHOMUYECKOe 0DOCHOBANUE, 8 MOM YUCLe CPOK OKYnaemocmu. B pamkax evinonnenus npaxmuyeckux
3a0anutl cmyoeHmuvl COCMAgAm Omuyém no 3Hepeoayoumy obvekma. OyeHusanue npouidem 6 8uoe
OMKPLIMOU 3aUUNbl OMUEMOB.

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/
IMpodeccronanpHas

MPaKTHKa Ne2/
Professional practice Ne2

ToxipuOeHiH MaKcaThl — SHEPreTHKANBIK KOCIIOpBIHAA Hemece jkoOanay YHWBIMBIHAA >KYMBIC icTen
TYpPFaH KbI3METKEp HEMece DEe3epBTIK (CTaxkep) Jaya3bIMbIHIA NMPAKTHKAIBIK JarAbUiapibl TaMbITy.
[TpakTHKaHBIH Ma3MYHBI: JKbUTy-3HEPIeTHUKAJIBIK KaOIBIKTAPMEH JKYMBIC iCTey, KOHCTPYKTOPJIBIK JKOHE
TEXHOJIOTHSUIBIK KY’KaTTaMaMeH J>KYMBIC ICTey, KOCIMOPBIHHBIH (YHBIMHBIH) OHAIPICTIK-TEXHUKAIIBIK
KbI3METKEpJIepl OPBIHAANTBIH )KYMBICTApFa KaThICYbIH MTPAKTHKAJIBIK AaFIbUIapbiH any. [IpakTukaibiK
OKY OpBIHIAphI: JHEPreTHKa XKOHE OHEPKACI KACIMOpBIHIAPHI, Kobanay YHBIMIOAaphbl, ©HEPKACIMTIK
KOCITOPBIHAAP/BIH 3epTXaHallapbl JKOHE JKOFapbl OKY OpbIHAapbl. ToxkipnOe HOTHMXKEepiH cepikTec
KOCIMOPBIHAAPIBIH WHKEHEPIIK-TEXHUKAIBIK KbI3METKepIepi Oaramaiibr.

Lenv npakmuxu - passumue HABLIKOG NPAKMUYECKOU OessMeNbHOCHU 6 OOIICHOCMU Oelicmeyrue2o
pabomuuka unu 0ybnepa (cmadcepa) Ha IHEPLEMULECKOM RPEONPUSIMUU UL NPOEKMHOU OPeaHU3aYUL.
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Coldepoicanue npakmuku: noLyHeHue NPAKMU4ecKux HAGbIKO8 padomvl ¢ MenI0IHEePemULecKuUM
0bopyodosanuem, paboma ¢ KOHCMPYKMOPCKO-MEXHOA02UHeCKOU 0OKyMeHmayuel, yiacmue 6 pabomax,
BbINOTIHSIEMBIX NPOUZEOOCHBEHHO-TNEXHUYECKUMU PAbOmMHUKamu npeonpusmust (opeanuzayuu). Mecma
nposedenuss NpousBOOCMEEHHOU NPAKMUKU. OdHepeemuyeckue U NPOMbIULIEHHbIE NPeONpUsmusl,
npoexmuble Opeanuzayul, 1abopamopuu NPOMbIULIEHHbIX npeonpusmuti u 8y308. Pezyibmamol
NpOXOJICOeHUs  NPAKMUKU — Oyoem  OYEeHUBAMbCSA — UHICEHEPHO-MEXHUYECKUMU  PAbOMHUKAMU
npeonpusimuil NApMHEPos.

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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JKelmy 3HEpreTUKabIK
o0BeKTinepi xobanay
Herizepi / OCHOBBI
MPOEKTHPOBAHHS
00BEKTOB
TertosHepreTuky/ Basics
of designing heat power
facilities

[ToHHIH MakcaTbhl CTYIOEHTTEpre bUIy DHEPreTHKAIBbIK OOBeKTUIepHAi jxobanay »oHe maiinanaHy
OOWBIHIIIA KaXETTI JaFdpUIapasl MeHrepy Oonbm  TaObutambl. [IoHHIH Ma3MyHBI: ©HHIPICTIK
Ka3aHJIBIKTapbl xKo0aay; OJI0OK-MOIYJIbAIK Ka3aHABIKTap (OSKITUIreH, KipiKTipijreH »oHe MAaThIphl); 0y
JKOHE BICTBIK CY Ka3aH[bIKTAPhl; XKbUTYy MYyHKTTEPl (OPTAJBIK JKbUTY MYKTTAPbI, JKEKE JKbUTY MYKTTaphl)
JKOHE COPFBI CTAHIIUSUIAPHI; JKBUIBITY, ayaHbl OanTay »oHe KeIAeTy Kyienepi. Toxipuodernik cabakrapaa
CTYIEHTTEp KOHCTPYKTOPJIBIK KY)KaTTaMaHbl >KOHE HOPMATHUBTIK KY)XKATTapIbl MaiifiajlaHa OTBIPBIIL,
Ka3aHJBIKTBIH JKBUTy CYJIOAChIH €CENTell, TEXHHUKAJIBIK-DKOHOMUKAIBIK HEri3ieMe o3ipieiiii KoHe
YCBIHBIIFAH TEXHUKAIBIK MICIIIMACPIIH THIMAUTIINH Oarangaiasl. KopeITBIHIBI Oaranay mOpTQOIHO
KOpFay Ke3iHJe CepiKTec KOCIMOPBIHAAPIBIH HHXCHEPIIK-TCXHUKAIBIK KBI3METKEPJICPIH MIAKBIPY
aPKBUIBI KAJIBITITACATBI.

Lenv oucyunaunvl - npuobpemenue cmyoeHmamu HeoOX00UMbIX HABLIKOE NPOEKMUPOBAHUs 00BEKMO8
meniodHepeemuKy. Jucyuniuna cooepicum. npoekmupo8ane NpoOMbIULIEHHIX KOMEIbHbIX, OI0YHO-
MOOYIbHBIX KOMENbHBIX (MPUCMPOEHHbLE, GCMPOEHHbIE U KPbIUHbLE), NAPOBBIX U B000ZPEUHbIX KOMIO08;
mennogvix nynkmog (LTI, UTII) u nacocuvix cmauyuil;, cucmem OMONJeHUs, KOHOUYUOHUPOBAHUSA U
senmunayuu. Ha npaxmuueckux 3aHamusx cmyoenmol, UCHOIb3Ysl KOHCMPYKMOPCKYIO OOKYMEHmMayuio u
HOpMamueHbvle OOKYMeHMbl, BbINONHAM pacyem menio8ou cxemvl KOMenbHoll, pazpabomaiom mexHuxko-
9KOHOMUYECKOe 000CHOBAHUE U OYEHKY IP@DEeKmueHocmu npeondaeaemvix MexXHU4ecKux peuleHull.
Hmozosas oyenka 6yoem cpopmuposana  xooe 3auyumsl NOpm@oaUo ¢ npueiauieHuem UHICeHepHo-
MEeXHUYEeCKUX pabomHUKO8 NPeOnpusmuti-napmHepos.

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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Bipikripiiaren
SHEPTEeTUKAIBIK
TEXHOJOTUSIIBIK,
KOHIBIPFBLTAp /
KoMmOuHMpOBaHHEIE

[ToHHIH MaKcaThl CTYIEHTTEPIli OHEPKACINTIK KICIMOPBIHIAp/AA SPTYPIi dJCKTP CTAHLIMSUIAPBIH THIMI
naliananyra jkoHe OIpiKTipyre jkKoHe oJapabl OIpIKTIpY/iH aJeKBaTThl 9ICTEpiH KOJNNaHYFa JalbIHAAY.
[ToHHIH Ma3MyHBI: Kypama >KYHeNepJiH J>KYMbIC ICTEYiHIH Heri3ri NpHUHIMITEpl, KYH, JXel, Cy
9HEPIHACHI, ra3 CHSAKTBI OpPTYPJIi DHEpPrusl Ke3[epiH IailjajaHaThlH KOHIBIPFBUIAPABI IaiinanaHy
epeKIIeNiKTepi; OIpJiKTep/AiH THIMAUIINIH apTThIpy JXKOHE Kojiga 0ap pecypcrapbl IaijaaaHypl
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OHEProTEXHOJIOTHICCKHUE
arperarsl /

Combined energy
technology agregates

OHTAWIAHABIPY OMAICTEpI MEH TEXHOJOTHSUIAPHL, OIpIKTIpUIreH SHEePreTHKANBIK TEXHOJIOTHSIIAP
OeiMIIICNIEpiHiH KOpIIaFaH OpTara ocepiH Oaranay oicTepi >KOHE KOpIaFaH OPTAHBIH I31H a3aiTy
omicTepiH 93ipiey; ©HEpKOCINTIH OPTYpii calamapslHAa OipIiKTIpiNreH KOHABIPFBUIAPABI MaiiaaiaHy
epeKIIeNIKTepi; Kypama KOHJABIPFBUIAPIBIH Kayilci3 J>KOHE CEeHIMJI JKYMBICHIH KaMTaMachl3 eTy
Iapaapsl, )Kyieneri OipiKTipiIreH arperaTTapabiH OeHIMICTyiH XKoHE CEHIM/I KYMBICBIH KAMTaMachI3
ety mapanapsl. [IpakTukana 60c eMec CTYAEHTTEp THUNTIK KOJJIAHBICTaFrbl KOHIBIPFBUIAPIBI OIpIKTIpY
YIIIH ecenTeynep Xyprizeni; OIpiKTIpiAreH KOHABIPFBUIAP YIIIH KOCBULY CXEMallapblH KYpacThIPaibl.
KonmanpicTarsl aOIBIKTEI KOCY CXEMallapblH Taliay YIOiH OHEPKOCINTIK KOCImophIHAapra Oapy
Kocrnapnanyna. baranay HOTHXKeC] OHEPKACINTIK KACIMOPBIHAAD OKUIAEPIHIH KaThICYbIMEH JKOOaHBI
Kopray (opMaTeIHIA

Lenvro Oucyunaunvl  A61emcs NOO20MOBKA CMYOEHMO8 K IPOEeKmugHoOMy UCHOIb308AHUI U
KOMOUHUPOBAHUIO PA3IUYHBIX IHEP2OYCHMAHOBOK HA NPOMBIUACHHBIX NPEONpUmMUsiX, d MmakKoice
NPUMEHEHUI0 A0eK8amHbIX cnocobog ux unmezpayuu. Cooepacanue OUCYUNIUHBL, DA308ble NPUHYUNDL
DYHKYUOHUPOBAHUSL KOMOUHUPOBAHHBIX CUCEM, CReYUDUKA UCTIONbIOBAHUSL A2PecamOs, UCNONb3YIOWUX
PAa3IUYHble UCTOYHUKY IHEPSUU, MAKUEe KAK COTHEYHAsl, BeMPSHAs, 2UOPOIHEPLEMUKA, 2A3; Memoobl U
mexnono2uu 015l yeeauueHus dppexmusnocmu pabomol azpe2amos u ONMUMUAYUU UCHOTb30BAHUS
OOCMYNHbIX Pecypcos, Memoodbl OYEHKU 6030eUCmeuss KOMOUHUPOBAHHBIX IHEP2OMEXHONOSUYECKUX
azpe2amos Ha OKPYAHCAowyio cpedy u paspabomka Memooo8 Oiisi CHUNCEHUSI IKOIOSUUECKO20 Clledd;
cneyugura npumenenus KOMOUHUPOBAHHBIX A2Pe2amos 8 PA3IUYHbIX OMPACIAX; MePbl N0 0becne4eHUio
adanmayuu U HAOENCHOU pabomvl KOMOUHUPOBAHHLIX acpezamog 6 cucmeme. Ha npaxmuxe 3ansm
CcmyoeHmul nposedym paciemvl NO UHMeZPAYUU MUNoBblX CYWeCmeyIoWux YCMaHOB0K, NOCMPOSM
cxembl NOOKIIOYUEHUS. KOMOUHUPOBAHHBIX YCMIAHOBOK. 3aNiaHUpOSaHo NOCeWeHue NPOMbIULIEHHbIX
npeonpusmuil Ol AHAIU3A OeUCMBYIOUUX CXeM HOOKIoYeHue o0bopyoosanui. Hmoe oyenusanue
cocmoum 6 (hopmame 3auumsl NPOEKMA, ¢ y4acmuem npedcmasumenell RPOMbIULIEHHbIX NPeONPUIMULL.

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

Keutynpl naiiananateiH
’KaOIBIKTBIH aFbIMIAFbI
JKaFJJalbIH CBIHAY, PETTEY
XKoHe Oaranay /
Wcnerranne, Hanagka u
OI[EHKa TEKYLIETO
COCTOSIHHS
TETIOUCIIONb3YIOIEr0
ob6opynoBanus /

[ToHHIH MakcaThl CTYISHTTEpAl KaOIBIKTHIH JHEPreTHKAJIBIK THIMALIIT MEH CEHIMIUIIriH apTTHIpY
YKOHIHJET1 ic-Tapanappl 93ipJiel OTHIPHII, KbUTY TaiiaJaHaThIH KOMEKIII dKa0AbIKThIH aFbIMIAFbI JKali-
KYHiH chlHayFa, OamTayra jkoHe Oaranayra JalblHIAy Oouiblnl TaObuiansl. [ToH MBIHAMApIBl KAMTHIBL:
KBUTYy TalaaHaThIH JKa0IBIKTBIH aFbIMIAaFbl JKali-KYHiH Oarayiay >KOHIHJETi CTPaTeTHUSHBI 93y IiH
HOPMATHBTIK KYXKaTTaphl MEH KaFWAaTTapBIHBIH HETI3T1 epexenepi; DHEePreTHKANBIK THIMILTIKTi
apTTHIPy caJachlHJaFbl MEMJICKETTIK cascaT IeH 3aHHaMaHbIH epexelepl; CbhlHAYy KoHe Oamnray
Ke3eHACPIHIH CHUIIaTTaMachl, COHIAN-aK JXbUIy NalJaJlaHATHIH arperaTTapAblH arbIMIAFbl Kal-KyiiH
Oaranay ojicTeMeci JKOHE acHanThIK DYHEPreTUKAIBIK TEKCepy oJicTeMeci; ChlHay oHe Oamray
JKYPTi3yre apHajfaH aclanTapIblH CHIIATTAMACHI, TEKCEpy HOTIDKenepi OOMBIHIIA TEXHHUKAJIBIK €CelTi
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Testing, adjustment and
assessment of the current
state of heat-using
equipment

peciMueyre apHajJfaH HOPMAaTHUBTIK Kykarrama. IIpakTHKambslk cabakrapia CTYyOEHTTEp IKbUIY
SHEPrHUSICBIHBIH HAKTBI TYTHIHBUTYBIH HOPMATHUBTIK MOHAEPMEH CAIBICTHIPY/bI, CHIHAKTAP MEH TY3eTyJep
Typaissl ecent Oepyni, ®KaOOBIKTEI TEKCEPYAIH THICTiI HBICAHAAPHIH TONTHIPYIBI YiipeHedi. KopBITeIHIBI
Oara cepikTec KoCIMOPBIHAAPIBIH HHKXEHEPIIK-TEXHUKAIBIK KbI3METKepiepiMeH Oipiecin eTKi3iireH
JICMOHCTPAIMSIIBIK eMTHXaH 0apbIChIH/Ia KaJIbIITACThIPBLIAIbI

Lenvro oucyuniunvl a63emcs NOO20MOBKA CIMYOEHnO08 K NPO8EOEHUI0 UCNbIMANUL, HATAOKe U OYeHKe
MEKYUe20 COCMOSHUSL BCIOMO2AMENbHO20 MENIOUCNONb3YIoue20 000pyo0eanus ¢ paspabomrou
Meponpusimuii N0 NOGbIUEHUIO  IHEPLeMUYecKou  dpexmuenocmu U  HAdeHCHOCmU  pabomol
obopyoosanus. [ucyuniumna cooepocum: OCHOBHbIE NONONCEHUSI HOPMAMUBHLIX OOKYMEHMO8 U
NPUHYUNOG  pA3pabomKu cmpamecuy NO OYEHKe MEKYUe20 COCMOSHUSL MeNnIOUCTIONbIYIOUe20
060pY008aHUA, NOLONHCEHUSL 20CYOAPCMBEEHHOU NOTUMUKU U 3AKOHOOAMENbCMEA 8 00ACMU NOBbIUUEHUS]
9Hepeemuueckol dppexmusnocmu; onucanue 3Manos NPosedeHUs UCHbIMANUL U HALAOKU, MEMOOUKY
OYEHKU MeKYWe20 COCMOSHUA MENIOUCHOTbIVIOWUX aAcpecamos U MemoOuKy UHCMPYMEHMANbHO2O
9Hepeemuuecko20 00Ce008anus; OnuUcanue npubopos Osi NPOBeOeHUss UCHBIMAHUL U HATAOKU;
HOPMAMUSHYI0  OOKYMeHmayuro 01 OQOpMAeHUss MEeXHUYecKoeo omuema NO  pe3yibmamam
obcnedoganus. Ha npaxmuueckux 3aHAMUAX CMYOEHMbl HAYYAMCSA CONOCMAGIAMb QAKmuueckoe
nompebaeHue meniosoll SHepeUU ¢ HOPMAMUBHLIMU 3HAYEHUAMU, COCMABTAMNG OMYEM NO UCHBIMAHUAM
U HAAOKU, 3aNOAHAMb COOmEemcmaywue opmsl npogepox obopyoosanus. Hmozosas oyenka 6yoem
chopmuposana 6 xode OeMOHCMPAYUOHHOLO IK3AMEHA, NPOBEOEHHO20 COBMECHIHO C UHIICEHEPHO-
MeXHUECKUMU PAOOMHUKAMU NPEONPUAMULI-NAPTNHEPOS.

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.

44.3

OHEPKACINTIK )KOHE
KOMMYHAJIIBIK
Ka3aHIBIKTap/
IIpoun3BoacTBEHHBIE U
KOMMYHaJIbHBIC
KOTEJNbHBIC /

Industrial and municipal
boiler houses

ITonniH Makcatbl: [IoHHIH MaKcaThl: CTYICHTTEpIl OHOIPICTIK KoHE KOMMYHAIIBIK Ka3aHIBIKTapIbIH
HETI3T1 JKbUTY 5Ka0JbIKTapbIHBIH JKbLIYJIBIK JKYMBICBIHBIH THIMALIITIH Oaranayra gaitbinnay. CTyneHTTep
Ka3aH/IBIK KOH/BIPFUIAPEI MEH Oy TeHEpaTOPIAPBIHBIH KYMBIC ICTEY MPUHIUITEPIH, ra3 KOHE KYMBIC
OPTachIHAAFbI MPOLECTEP/Il, SHEPTUSHBI TYPIACHAIPYAIH HETI3T1 TEXHOJIOTUSUIBIK CXeMallapblH, Ka3aHIbIK
KOHABIPFBUTAPBIHBIH CXEMAachlH, Ka3aHIBIK KOHIBIPFBUIAPBIHIAFEI HETI3Ti JKBUTYy MPOILECTEepiH, HEeri3ri
JKBUTY YKa0BIKTapABIH JKBUTYJIBIK dKYMBICHIHBIH THIMAUIINIH Oaranay OJICTepiH OKUMBI, HETI3ri KBLTY
’KaOIBIKTAPBIHBIH TCPMHUSUIIBIK YKYMBICBIHBIH THIMIUIICIH Oaranmay omictepi. CTyaeHTTEp Ka3aHIBIKTHIH
JKBLTY OATaHCBIH KYPACTBIPY apKBLIBI OTHIH IIBIFBIHBI MCH THIMJIUTITIH aHBIKTAH IbI, )KaHy KaMepachl MEH
Ka3aHIBIKTBIH KbI3ZBIPY OCTTEpiHiH cHMaTrTamaiapbiH ecenteiimi. KophIThIHIRI Oara jka3z0aiia eMTHXaH
0apbIChIH/IA KAIBINITACTHIPHLIA/IBL.

Lenv Jucyununvl: n0020MosKa cMyoOeHmos K oyerke 3¢hekmusHocmu menaiogol pabomsl 0OCHOBHO20
MENIOMEXHUHECKO20 000PYO08AHUS NPOU3BOOCBEHHBIX U KOMMYHAIbHbIX Komenbhbix. Cmyoenmol
uzyuam npuHyunvl pabomvl KOMEIbHbIX YCMAHOBOK U NAPO2EHEPAMOpPOs, NPOYEcchl 8 2d3060U U
paboueil cpedax, OCHOGHble MEXHOJIOSUYECKUe CXeMbl Npeodpazo8anus 9SHepeul, KOMNOHOGKU
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KOMETbHBIX acpecamos, OCHOBHblE MENIOMEXHUYECKUe NPoYeccbl 8 KOMeNbHbIX YCIMAHOBKAX, Memoobl
oyenku dpgexmusHocmu  Meniogol pabomvl  OCHOBHO2O MENIOMEXHUUEeCKo20 000pPYO08aAHUS.
Cmyoenmul onpedensam pacxo0 MONIUBA, KOIDDuUyUeHm None3H020 Oelicmsus nymem cOCMAasieHUs.
mennoeo2o0 Oanianca KOMid, paccuemaiom XapakmepucmuKy MONOUHOU KaMepbl U HOSepXHOCMell
Hazpesa komaa. Mmoeosas oyenxa Oyoem cghopmuposana 8 xooe 3auumul npoexma.

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

HocTypiti emec xoHe
JKAHAPTHUIATHIH KBLTY
SHEPTHSICHIH OHIpPY /
HerpanuunonHnas u
BO300HOBIIIEMAst
TeIIoreHepaus/
Non-traditional and
renewable heat generation

[ToHHIH MakcaTbl CTYIEHTTEpHE ASCTYPJl eMec >KOHE j>KaHAPThUIATBIH SHEPrHsl Ke3JepiH maiinanany
ApKBUTBl  TYTHIHYIIBUIAPABI KBUIYMEH KaMTaMachl3 €Ty CXeMaJapblH o3ipiey  JaFAbUIapblH
Kanpinractelpy. [IoHHIH Ma3MyHBI Kelleci TaKbIpbIITapAbl KaMTHIbI: KazakcTanmarbl ASCTYpii emec
JKOHE JKaHAPTHUIATHIH JHEPrHs KO3IEpiHIH Karmalbl MeH aamy OoJaIiarbl, KYH SHEPTHsCBHIH JKbLIY,
OMOOTHIH, OWOPHEPreTUKANBIK KOHABIPFBUIAP OHIIpyre TYPJICHAIPY, IOCTYpii eMec JKoHe
YKAHAPTBUTATBIH SHEPTHS KO3IAEPIHIH 3KOJOrHICH. TakipuOesaik cabakrapaa CTYACHTTEp IICTYPIIil eMec
JKOHE JKaHApTBUIATBIH OHEPrHs Ke3/epiHe HeTi3JeNreH HeMece IaijalaHy apKblIbl O KBUIYMEH
KaOIBIKTAY CXeMaJlapblH d3IpJeyl YHpPEHedi; AOCTYPIIi eMec JKOHE JKaHAPTHIJIAThIH YHEPTUS KO3IepiHe
HETI3/IeNTeH KBUIyMEH JKa0JBIKTay CXEMaJIApbIHBIH KOHCTPYKTHBTI €CENTeyJepiH Kyprizy, KemipTeri
I3iHIH HOJIAIK TEXHOJIOTHSICBIH €Hri3y HOTIDKECIHAE 3HSHABI 3aTTapAblH  IIBIFAPbIHBUIAPBIHBIH
TOMCHJICYiH aHBIKTalabl. KOpBITEIHAB Oaranay mOpTQOIHOFa HeTi3aemne .

Lenvro Oucyunaunvl s6isemcs opmuposanue y CmMyOeHmos HABbIKO8 Ol paspabdoOmKu cxem
MeniocHabxcenus nompebumeneii nymem UCHONb306AHUA HEMPAOUYUOHHBIX U  60300HOBNAEMBIX
ucmounukos snepeuu. Coodepoicanue OUCYUNTUHBL GKIIOUAEM CLe0yiowue Mmembl: COCMOAHUE U
NepCneKmusbl pasgumus HempaouyuoHHsIX U 80300HOGIAEMbIX UCHOYHUKOS SHepeuu 6 Kasaxcmane,
npeobpaszosanue COTHEYHOU dHepeuu O NOYYeHUs Meniomvl, OUOMONIUBO, OUOIHepeemuyecKue
YCMAHOBKU, IKOAO2USL HEMPAOUYUOHHBIX U 80300HOBNAEMbIX UCMOYHUKOS dHepauu. Ha npaxkmuueckux
3AHAMUAX CMYOEHMbl HAYYAMCA  pa3padamvléams cxembl MeNA0CHaAbxceHus Ha 0Oaze uau ¢
UCNONL30BAHUEM — HEMPAOUYUOHHBIX U  80300HOGNAEMbBIX — UCMOYHUKOS SHEpeull;  Npou3eooums
KOHCMPYKIMUGHbIE PACYembvl cXeM MenIoCHAONHCeHUs HA 6a3e HempaouyuoHHbIX U 60300HOBIAEMbIX
UCIMOYHUKOB IHEPIUU, ONPeOelsim COKPAWjeHUe dIMUCCULL BDEOHbIX 8euecms Om 6HeOPEHUs MEXHOI02UU
HY1e8020 yeneKuciomnozo creda. Mmoeosas oyenxa oydem cghopmuposana 3auiumsl HOpm@poauo.

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 TypOuHaIne! xxoHE Oy
Tras3/ibl KOHAbIPTbLIapbl /
l'azotypOunHBIE T
napora3oBbI€ yCTaHOBKI/I/
Gas turbine and combined
cycle gas plants

[ToHHIH MaKcaThl Ka3ipri 3aMaHFBI YHEPTETHKAIIBIK ra3 TypOWHAIEI XKoHE Oy ra3ibl KOHABIPFRUIAPHI YIIIiH
KaOABIKTBI  TaHJAy/la OHTAWiIbl memiMal  skacay  Ooibim  TaObuiajgpl. [IoHHIH — Ma3MyHBI:
TypOOMaIIMHANAPABIH TEOPHACHl MEH KOHCTPYKLMSACHI, JKBULy OJISKTP CTaHLSJIAPBIHBIH 3JIEKTP
TeHepaTOPIIapbIHbIH XKETeTi PeTiH/Ie ra3TypOHMHAIBIK KOHIBIPFBUIAP/IBIH XKYMBIC ICTEY MPUHLUIIL; KYIITIK
ra3 TypOMHaIbl >XOHE apajac IMKIAI Ta3 KOHJBIPFBUIAPBIHBIH CXeMajapbl MEH IMKIJIepi, cxema
JKaO/BIFBIHBIH  KYpaMbl, JKYMBICKa OeHiMJenyi, >KYMbBIC CYHBIKTBIFBIHBIH I1apaMeTpiiepi, KbUTy
cyi10anapblHblH CUIIaTTaMallapbl, SHEPTEeTHKAJIBIK KOPCETKIIITEP JKOHE Ia3TypOMHANBIK JXOHE apaliac
MUK Ta3 KOHOBIPFRUIAPBIHEIH THIMIUTITIH apTThIpY omictepi. Toxipubenik cabakrapia cryneHTTep Oy
rasJibl )KOHE ra3TypOMHAIBIK KOHABIPFBIIAP/IbIH HETi3T1 )KaHE KOCAIKBI )Ka0/IbIKTaPbIHBIH [TapaMeTpiiepiH
JKOHE OJIapJAbIH JKYMBIC peKUMIEPIH CTaHAAPTTHI dIicTep HeriziHae ecenteini. KopeIThIHABI Oara icTi
mIenry 0apbIChIH/A KAJIBIITACa bl

Lenvio Oucyuniaunvl A618€MCs 2EHEPUPOBAHIUE ONMUMALLHO2O peuleHust npu 6vlbope 000pyOosanus
COBPEMEHHBIX IHEPLEMUYECKUX 2A30MYPOUHHBIX U NAP02a306bix yemanoeok. Codepoicanue OUCYUNTUHbL:
meopus. U KOHCMPYKYUsL MypOOMAwut, NPUHYun pabomsl 2a30mypOUHHbIX YCMAHOBOK 8 Kayecmee
npUBOOa  INEKMPOSEHEPAMOPO8 MENI0GbIX INEKMPOCMAHYUL, CXeMbl U YUKIbL IHEP2eMUYEeCKUX
2a30MYPOUHHBIX U NAPO2A308bIX YCMAHOBOK, COCMA8 000pYO008AHUS CXembl, adanmayus K pabome,
napamempsl pabouezo meind, XapakmepucmuKu Meniosblx CXem, IHepeemuyecKue nokazamenu u
CHOCOOBL NOBBIULEHUSL IKOHOMUYHOCIU 2A30MYPOUHHBIX U NAPO2A306blX ycmanogok. Ha npaxmuueckux
3AHAMUAX —~ CMYOEHMbl  HPOU36EOYM  pacyem napamempos OCHOBHO20 U  8CHOMO2AMENbHO20
000py008aHUsL CXEM NAPO2A306bIX U 2A30MYPOUHHBIX YCMAHOBOK, DENCUMO8 UX PAbomvl HA OCHOGe
cmanoapmuuix memooos. Mmozosas oyenka 6yoem cghopmuposana 6 xo0e peuteHus Keucd.

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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44.6

Kebuty ke3nepin
xobamaynarsr [T
TEXHOJIOTHSIIAP KOHE
JKacaH bl HHTEJICKT /
IT- TexHONOTHY T
HUCKYCCTBEHHBIN
WHTEIUIEKT TIpH
MIPOEKTHPOBAHUH
HCTOYHHUKOB Teruia/

IT technologies and
artificial intelligence in
the design of heat sources

[MoHmi OKymBIH MakKcaThl — KBUIY JHEPTUSCHIHBIH KO3JCPiH, >KbUTyIHCPTeTUKACHIH KOHE IKBLTY
TEXHOJIOTHSUTBIK KaOABIKTapelH kobanayna IT-TexHOmorus >kKoHEe KacaHAbl MHTEIUICKT CallaChIHAAFBI
Oimimai mamerty. [ToHHIH Ma3MYHBI: aKIMapaTTHIK TEXHOJOTHS TYCIHITi, OHBIH KAaCHETTEepi, >KacaHJbI
HMHTEJUIEKT JKOHE OHBIH JHEPreTHKAHBI JAMBITYJAarbl PO, SKOHOMHKA MEH KOFAMHBIH JIaMYybIHAFbl
aKMapaTTHIK TEXHOJOTHSHBIH peJli; aKmapaTrThIK KayillCi3[iKKe Kipicie; IKBITy-dHepreTHKAIarsl
aKMapaTThIK TEXHOJIOTHSUIAP, JSHEPTHUsAHbl NUGPIAHIBIPY, SHEPreTHKAIBIK HH(OPAKYPHUIBIMIAFBI
3aMaHayd YpAiCTep; aBTOMATTAHIBIPBUIFAH OKyWenepre WHQpIaHABIPY; IKBUTy HEPTeTHKATAFbI
KOMIBIOTEPIIIK ~ TEXHOJOTHSIAD, IKBUIYDHCPIeTHKANAFbl  KAcaHAbl HHTCIUIGKT  MYMKIHIIKTEpi.
Toxipubenik cabakrapaa cryaentrep AutoCad xone Compas OaraapiamanapblH MaigaiaHa OTBIPHIIL,
JKBUTY JHEPTeTHKACHI JKOHE JKBUIY TEXHOJOTHSUIAPHI JKAaOIBIKTApBIH, JXEKe JKaOIBIK OIOKTaphIH
xobanaiael. KopbIThIHAB Oarajiay )o0aHbl KOpFay Ke3iHae KaJblnTacabl

Lenvio usyuenus oOucyuniuuvl sAensiemcs @opmuposanue 3uanuii 6 obnacmu IT- mexmonocuu u
UCKYCCMBEHHO20 ~ UHMeNNeKma  Hpu  NPOEKMUPOBAHUU  UCMOYHUKOE  MEnjiogou  3IHep2ul,
MENI0dHEP2emMu4ecKko20 U menaomexHoso2uyeckoeo obopyoosanus. Codeporcanue OUCYUNTUHBL:
noHamue UHGOPMAYUOHHOU MEXHOA02UU, ee CEOUCMBA, UCKYCCMBEHHbII UHMENIEeKm U e20 polb 6
PAa36UMuY_dHep2emuKy, poiib UHGOOPMAYUOHHBIX MEXHONO02ULl 6 pA36UMuUU IKOHOMUKU U 0bwecmea;
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86edenUe 6 UHMOPMAYUOHHYIO DE30NACHOCb, UHGOPMAYUOHHBIE MEXHOLO2UU 6 MENoIHepeemiKe,
yugposuzayus  SHepeemuKu,  COBPEMEHHble MPEeHObl 6  JHePeemuYecKol  uHGpacmpykmype;
Yupposuzayus 8 AGMOMAMUIUPOSAHHBIX CUCTNEMAX, KOMINbIOMEPHbIe MEXHON02UU 6 MENI0IHeP2emuKe,
B03MOJICHOCIU  UCKYCIMBEHHO20 UHMeNLIeKma 6 meniodHepeemure. Ha npaxmuueckux 3ausamusx
Ccmyoenmol  NPOEKMUPYIOm — MeNI0dHep2emuueckoe U MeniomexHoio2uieckoe  060pyoosanue,
omoenbHbie y3abl 000pydosanus ¢ ucnoavzosanuem npoepamm AutoCad, Compas. Umozosas oyenxa
6ydem cghopmuposana 8 xooe 3auumol NPOEKMa

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 Kooy [ToH cTymeHTTEpre S>XBUTYSHEPTCTUKAHBIH MEPCIEKTUBTI OaFrbITHI — IHQPIBIK KBUTyIHEPTeTHKAHBI

SHEPreTUKACHIHAaFbI urepyre OarpiTTasiraH. CryzneHTTep »KaOABIKTHI NaiJajaHy Ke3iHIe jKacaliFaH YJKeH JepeKTep

urPIIBIK IETMaep MAacCUBTEPIH OHJACY JKOHE Taijay YIIiH >kacaHiasl HHTEUIEKT (Al) koHEe MAITWHAIBIK OKBITYIBIH

JKOHE KaCaHIbI (DYHKIMOHAIABIFEIH 3EPTTEH/Ii; TEXHOJNOTUSUIBIK aKIapaTThl JKAHAY, Oepy JMKOHE ecelTey KyHeci;

WHTEJUIEKT/ pOOOTTaHBIPY; 3aTTapIblH HHTEpHETI; YJIKEH JepeKTep; jKacaHIbl WHTEJUIEKT JKOHE OJIOKUCHH;

Digital-pemenus u «AKBUIIBI Yi» SHEprus YHemIey kyieci. ToxipuOenik cabakrapia CTyIEHTTEp XKbUTy SHEPTreTHKACHIH

HUCKYCCTBEHHBIH UGPIAHIBIPY CaJachIHIAFl MOCCIICHIH JKai-KYHIH Tajmaiiibl, ®bUIy SHEPreTUKAIBIK OOBEKTLUICpII

WHTEIUIEKT B Oakputay MeH OacKapyAblH UUOPIBIK KypangapblH maiinamaHanbl. [1oH TeopHsmslK OemiMIi >KoHE

TerIo3HepreTuke/ ’K00aHBI KOPFay/Ibl KAMTHTBIH apajiac eMTHXaHMEH asKTajaibl.

Digital solutions and Hucyuniuna nayenena na oceoenue cmyoenmamu nepCneKmugHo20 HANPAaesiLenusi 8 MmeniodHepeemuKe —

artificial intelligence in yugpposou mennosnepeemuru. CmyoeHmsl u3yuam QyHKYUOHAT UCKYCCmEenno20 unmeniekma (UH) u

thermal power MAwunHo20 00yueHus 01 0OpaboOmKu U aHAIU3A MACCUBO8 OONLUUUX OAHHBIX, 2EHEePUPYeMblX 8

engineering npoyecce pabomvl 000pyOosanus;, cucmemy coopa, nepedauu U paciema MexHOI0SUHECKOU OH/PO/LO 2.4.6
ungopmayuu,; pobomuzayuio;, unmepuem eeweti; Big Data; uckyccmeenuvii uHmenniekm u 010Kyelin; 7
cucmema bepedrcnusoco sHepeonompednenus « Ymuoiil oom». CmyoeHmsl HA NPAKMUYECKUX 3AHAMUAX
AHATUZUPYIOM  COCMOsIHUE NPoOIeMbl 8 001ACU YUPDPOSU3AYUU MENLOIHEPLEMUKU, UCTOLb3VIOM
yugposvie cpedcmea KOHMPONs U YNPAGIEHUs MeEnI0IHepeemudeckumu obvexmamu. [lucyuniuna
3a6ePUUMCST KOMOUHUPOBAHHBIM IK3AMEHOM, GKIIOYAIOWUM 6 CeOsl Meopemudeckyio Yacmo u 3auumy
npoexma.
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 KeumymeHn kamMmTamach3 [ToHHIH MakcaTBl — OHEPKOCINTIK KOCIMOPBIHAAPABIH JKOHE OIOMKETTIK CEKTOPIBIH JKBUTyMEH OH/PO/LO 6

€Ty aBTOHOM/IbI

KaOpIKTAy OKYHellepiHie aBTOHOMJBI OHEPrHsl KO3JEpiHIH JKYMBIC icTey JKOHE TaljaiaHy




Kyitenepi/
ABTOHOMHEBIE CHCTEMEI
TerocHabxeHus/
Autonomous heating
systems

NPUHIUNOTEpiH  OimeTiH MamaHmapAsl  gadeiHgay. [IoHHIH ~ Ma3MyHBI:  aBTOHOMIBI  JKOHE
OPTaJBIKTaHIBIPBUIFAH JHEPrusl Ke3/epi, aBTOHOMIBI JKbUIyMEH >KaOIbIKTay >KyHenepiH jxobanay
HeTi3/lepi, ABTOHOMIBI JKBUIYMEH JKAaOABIKTAYy JKYHENIepiHiH Heri3ri >XKaOIpIKTapbl, aBTOHOMJBI
Ka3aHJIBIKTap, Ta3 MOPIIEHb i KOHABIPFbUIAP, ITa3TYpOMHAIIBIK JKOHE apaiac UKL ra3 KOHJbIPFbUIAPHI,
MUKpPOTYpOHHANAp, aBTOHOM/IbI JKbLITYIBIH SKOHOMHUKAIBIK THIMJIUTIT. %Ka0IbIKTaY XKYyienepi, )KbuyMeH
»KaO/IBPIKTAy JKYHENepiHiH HYCKaJapblH caJbICTRIpy. ToxipuOenik cabakrapaa CTyJASHTTEpP aBTOHOMJIBI
JKBUTYMCH JKaOJpIKTAy KYHenepiHae OacTanKbpl SHEPrUsSHBl MaiianaHy THIMIUTICIH Oarajiaiisl,
aBTOHOMJIBI JKBLTY JKOHE DHEPTUsAMEH KaOABIKTay XYHWENepiHiH THIMIUIIriH Oaramaiiel, aBTOHOMJIBI
SHEPrUsIMEH JKaOJbIKTay KO3JEpiHIH KaOAbIKTapbIHBIH THIMALIINH aHBIKTAMIbI, KbUTy COPFBUIAPBIHIA
SHEPTUsSIHBI TYPJICHOIPYAIH THIMIUTITIH €cenTeWi. , JOHEe AaBTOHOMIBI Ka3aHABIKTH Kayimci3
naigaganysl KaMTaMachl3 €Ty mapanapblH a3ipiey. KopbITeiHapl Oara mopTdoiano Kopray KesiHze
QHBIKTaJIa]pbl.

Lenvlo Oucyunaunvl a61aemcs NOO2OMOBKA CREYUATUCHIO8, GIA0CIOWUX NPUHYUNAMU padomsl U
UCNONL306AHUSA ABMOHOMHBIX UCMOYHUKOS JHEP2UU 6 CUCIEMAX MeNi0CHADNCEeHUs NPOMbIULIEHHBIX
npeonpusmui U KOMMYHAIbHO20 — CEeKmopa. Codeporcanue  OUCYUNIUHBL:  AGIMOHOMHbIE U
YEHMPANU306aHHble  UCMOYHUKY — DHEpeul,  OCHOBbl  NPOEKMUPOBAHUS  AGMOHOMHBIX — CUCHEM
MenI0CHAbHCEHUA, OCHO8HOE 000pY008aHUe ABMOHOMHBIX CUCEM MEeNI0CHAOXHCeHUs, A8MOHOMHble
KOmelbHble, 2a30N0PUIHegble azpecambyl, 2a30MmypouHHble U NAPO2a308ble YCMAHOBKY, MUKPOMYPOUHDI,
9KOHOMUHECKASA IPPDEKMUBHOCb CUCEM ABMOHOMHO20 MENIOCHAOXMCEHUs, CPABHEHUe 6apuanmos
cucmem mennocHabxcenus. CmyOeHmvl HA NPAKMUYECKUX 3AHAMUAX OYEeHAM 3PDeKmusHocms
UCNONL306AHUA  NEPEUYHOU  DHepeuu 6 CUCIEeMAXx Aa8MOHOMHO20 — MeNAOCHADIUCeHUs,  OYeHAm
aghgpexmusHoCmyb cucmem a8MOHOMHO20 MENIo U IHepPeOCHAbiCeHus, onpedenam 3¢dexmusHocms
pabomul  000py006aHUs. 0Nl  ABMOHOMHbLIX UCMOYHUKOS HSHEP2OCHADJICeHUs, Npogedym pacyem
s pexmusnocmu npeodbpazosanus dHepeuu 8 MeniosblX HACOCAX, paspadomaiom Meponpusmus no
obecneuenuio  0e30NACHON  IKCALYAMAYUYU ABMOHOMHOU  KomenvHou. Hmoeosas oyenxa 6Oydem
chopmuposara 8 xoode 3augumsl NOPMPoaUo.

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
JKaOIBIKTAY KYHeIepiH
xobanay /
IIpoexTupoBanue
ABTOHOMHBIX CHCTEM
TerIoCcHa0KeHuUs /
Design of autonomous
heat supply systems

[ToHHIH MaKcaThl CTYJEHTTEpre KbUIYMEH jKaObIKTayIbIH aBTOHOMJIBI XKYiieJepiH jxobanayia KaxerTTi
JarIbulapAsl  MeHrepy Oousiblll TaObutazbl. IIoHHIH Ma3MyHBI: aBTOHOMIBI JKBUIYMEH >KaOABIKTay
JKyHenepin xobanay Herizzuepi. ToxipuOenik cabakrapia CTyAEHTTEp aBTOHOMJIbI Ka3aHIBIKTBIH JKBLTY
cyi10achlH ecemnTeln, aBTOHOMJbI Ka3aHJBIKTHIH HETi3ri oHE KOCAJIKbl KaOIBIKTapbhIH €CETey JKOHE
TaHIay, aBTOHOMIBI Ka3aHJBIK KYMBICBIHBIH TEXHUKAJIBIK-9KOHOMHKAIBIK KOPCETKIIITEPiH aHBIKTAY.
KopbIThIH B! OaFanay aBTOHOM/IBI Ka3aHIbIK KOOAChIH KOpFay Ke3iHjie KaJIbIITacapl.

Heﬂblo ducuunﬂuybl Aejiaemca npuo6pemeHue cmydenmaﬂ/tu HeoOX00UMbBIX HABLIKOB npoeKkmupoeaHus
ABMOHOMHBIX CUCEM MENJIOCHAONCEHU. Coc)epgfcanue ()MCL;MI’UZLIHbl.' OCHOBblL  NPOEKMUpPOBAHRU
ABMOHOMHBIX CUCTEM MENLOCHAONCEHUSL. CmydeHmbz HA NpakmuveckKux 3aHAmusix npoeedym pacdem
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Meniosol  cxemMbl AGMOHOMHOU KOMEIbHOU, nposedym paciem U NoobOp OCHOBHOZO U
6CNOMO2AMENbHO20 060PYO0SAHUA  ABMOHOMHOU KOMENbHOU, Onpedeiam MexHUKO-9KOHOMUYecKue
nokazamenu pabomvl A8MOHOMHOU KomeabHOU. Mmozosas oyenka 0ydem cgopmuposana 6 xooe
3auumul NPOEKmMa asMoHOMHOU KOMENbHOIL.

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

Kaiiranama sueprus
pecypcTapsl xKoHe
oapsl naiianany /
Bropuunsie
SHEPreTUYECKHe PECYpPChI
1 UX UCTIOJIb30BaHUE /
Secondary energy
resources and their use

[ToHHIH MaKcaThl — CTYACHTTEPIIH KalTajaMa SHepreTHKANBIK pecypcTapibl Haiianany cajlachlHIaFbl
OlriMaepi MeH Jar[pUIapblH JAaMBITy JKOHE OJIapABIH OJHEPreTHKAIBIK QJIEyeTIH OHEPKACINTIK
KOCIMOPBIHAAPABIH TEXHOJIOTHSUIIBIK CXeMachlHa THIMJI TapTyra yipery. [IoHHIH Ma3MyHBI: KaiiTamama
SHEPreTUKANBIK pecypcTappl Maiianany Typiepi MeH OarbITTaphl, OHIIPUICTIH OHIM KOJIEMiH aHBIKTAY
KOHE KalTajgamMa SHEPreTHKANbIK pecypcTapibl NaiijiajiaHy, JKaHFbIII KaiTalama JHEepreTHKAaJbIK
pecypeTapabl JKary, THIMAI OTBIH, MaTepHall aly MaKCaThIHIA J>KaHFBII KaiTalaMa JHEepreTHKaJbIK
pecypcrapbl TepeH OHACY. KOHE SHEPTeTHKAIBIK TEXHOJIOTHsl KOH/BIPFBUIAPBIHBIH KLYy OalaHCTaphl,
JKOFaphl TEMITEpaTypaibl EKiHIIl PeTTIK PHEepPrusi pecypcTapblH MaiiianaHy, TOMEH TeMIepaTypabl
JKBUTY DHEpPrHs PpecypcTapblH IIaijiaiaHy, KoCIOphIHAApAa JKbUIy €KIHIII SHEpPrusi pecypcrapbiH
naiianany, apThIK KbICBIMHBIH EKIHIII SHEPrHsl PecypcTapbiH maimaidany. Toxkipubernik cabakrapia
CTYIEHTTEp OTBHIH-DHEPIeTHKAJBIK pPECypCTapAbl YHEMJEY pe3epBTepi peTiHAe eKiHIIl peTTiK
SHEPreTUKANIBIK ~ PecypcTap/bl  TalAaiiipl, Heri3ri TEXHOJOTHSJIBIK IpolecTep/e  KalTalama
SHEPreTHKANBIK PECypCTapblH SJIEYeTiH aHBIKTaWabl, KOHIBIPFbUIAPABIH TEXHUKAIBIK-YKOHOMHKAIIBIK
OaancTapblH ykacaipl. KopbIThIH B! Oara icTi ey 0apbIChIHIa KaJIbINTacaIbl.

Lenvto Oucyunaunvl A61AemMcA  QOpMUPOBAHUs V CMYOEHMO8 3HAHUU U HABLIKO8 6 obaacmu
UCNONB308AHUSL  GMOPUYHBIX — DHEPeOPeCypcos U  obyuenus IQheKmusHomy  B061€YEHUI0  UX
OHepeemu4ecKko20  NOMEHYUAld 6 MeXHOAOSUYECKYIO — CXeMY  NPOMBIULIEHHBIX — NPeOnpUsmulL.
Coodeporcanue OucCYuniuHvl: 6uUObl U HANPAGIEHUS UCHONb30BAHUL BMOPUUHBIX IHEPeMUYecKUX
pecypcos, onpedenenue obvema 6vixooa u ymuauzayuu BOP, cocueanue eoprouux BIP, enybokas
nepepabomka eoprouux BOP ¢ yenvto nonyyenus sgppexmugnsvix monius, mMamepudaivHvle U meniogole
0anancyl IHEP2OMEXHONOSUHECKUX YCINAHOBOK, YMUNUIAYUSL 8bICOKOMEMNEPAMYPHbIX Meniosblx BOP,
Ymunuzayus HU3Komemnepamypuwix menioswvix BOP, ucnonvsosanue mennosvix BOP na npeonpusamusx,
ymunuzayus BOP uszbvimounoeo oaenenusi. Cmyoenmul HA NpAKMUYeckux 3aHAMuUsX npoeeoym aHaiu3
BOP kax pezepsog sxoHoOMuUU MONAUBHO-IHEPLEMULECKUX PECYPCO8, ONPeOesim NOMEHYUAT BMOPULHBIX
9Hepeemu4ecKUx pecypcos8 6 OCHOBHbIX MEXHOLOUYeCKUx npoyeccax, COCmagam mexXHUKo-
9KOHOMUYecKUe banancol ycmanogok. Mmozoeas oyenxa 6ydem cghopmuposana 8 xooe pewienus Ketica.

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
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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

OHEPKICINTIH
SKOHOMMUKACHI /
DKxoHOMHKa oTpacyu /
Economics of the industry

[ToHHIH MaKcaTbl CTYAEHTTEPJl KbUIy OHAIPYIII JKOHE JKbUTYAbl NMaiJagaHaTbIH JKaOJbIKTHIH SHEPTHUs
THIMAUTITIH apTTBIPY IIapajapbIHBIH TEXHUKAIBIK-3KOHOMHUKAJIBIK HETi3eMeciH o3ipiieyre mailbiHaay.
[ToHHIH Ma3MyHBI. INAPYyaIIBUIBIK OKYPri3ymli CyOBEKT peTiHAEe DHEPreTHKAIBIK KACIMOPBIH;
KOCITOPBIHHBIH, OHJIPICTIK KyaThl; KOCIMOPBIH LIBIFBIHAAPHI )KOHE DIIEKTP XKOHE KBUTYy SHEPTUsSCHIHBIH
KYHBI; Oara, Tmaiiga >KoHE pEHTAOENBAUTIK; KOCIMOPBIHABI (KaOIBIKTHI) SKaHFBIPTYFa HeMece
PEKOHCTPYKIHMsUIayFa OKOHOMHKAJBIK HMHBECTHLHMSUIApAB  ecentey. l[lpakTukanbslk —cabakrapia
CTYACHTTEp KYpHACTi CcalbMIap MEH aMOPTH3alHSHBI eCeNTeidl; HETi3ri OHAIPICTIK KopiapIsl
naijjajgany KepCeTKIITEpiH ecenTey, JJIEKTP JKOHE MbUIy SHEPrUsChIH OHIIpYre >XKOHE OTKi3yre
apHaJFaH MIBFBIHAAPIBIH ece0i; Kypaeni caasIMIapablH SKOHOMUKAIBIK THIMIUTITIHIH KOpPCeTKImTepiH
€CenTey, JKbUIYy OHEPreTHUKAIBIK JKAaOJBIKTApJBIH OSHEPrusi THIMAUINIH apTThIpy ULIapajapbiHa
WIBIFBIHAAPBI ecentey. CTyAeHTTep ailMaKThIK KOCIHOPBIHIAP/ABIH KEHCTepiH IIelle OTBIPHIN, 63
OCTiHIIe TeXHHUKAJBIK-9KOHOMHUKAIIBIK HETi3/IeMe NalbIHIANIBI KOHE JKYMBIC ICTEN TYpFaH OHIIPiCTiH
TYpJli TEXHOJIOTHSJIBIK HYCKalnapbl MeEH MOJICPHU3AIMACHIH CajbICThIpajbl. baramay ko0aHBIH
93IpNIeHTeH TEXHUKAIBIK-DKOHOMUKAJBIK HETI3IEMECiH KOpray HOTIDKeNepi OOMBIHINA >Kypriziiesmi.
Baranay dopmachkl — Ou3HEC-KOCTIap TYPIHICTI 63 ®K00aHBI3IbI KOIIIILTIK aJlIbIHIA KOPFay.

Lenv Oucyunaunvl — no020mMosKa CMyoeHmos K paspabomxe MexHuKO->KOHOMUYECKo20 0DO0CHO8AHUS
Meponpuamuil N0 NOBLIUEHUI) — IHEP2eMUUecKol  dhgexmusnocmu  menjioceHepupyiowezo  u
menioucnonvsyiowezo obopyoosanus. Codepacanue OUCYUNTUHBL: IHEP2eMUYecKoe npeonpusmue Kax
CcyOveKm X03alUCme08aHUsl;, NPOUIBOOCMBEHHASA MOUWHOCIb NPEONPUAMUSL; U30EPHCKU NPeOnpuamuii u
cebecmoumMocmy — JNIeKMPUYeckoll U Mennogoll  dHepauu;  YeHoobpazoeawue,  NpudvLL U
DEHMabenbHOCmb,  paciem IKOHOMUYECKUX —BNIONCEHU 6 MOOEPHUSAYUIO UU  PEKOHCIPYKYUIO
npeonpusmusi  (obopydosanus). Ha npakmuueckux 3aHAMUAX CMYOeHmbvl NPOU3BO0sM pacuem
KANUMANo8I0HNCEHUll U  AMOPIMUSAYUOHHBIX OMYUCIeHUN;, pacyem noxazamenell UCTIOIb308AHUS
OCHOBHBIX NPOU3IBOOCTNBEHHBIX (POHOO0S, paciem KATbKYIAYUY 3ampam Ha RPOU3B00CmE0 u peaiu3ayuio
9NeKMPUYecKoll U Mensiogoll dHepeuu; pacuem nokazamenei IKOHOMUUECKOU dpghekmusnocmu
KANUMAanibHoIX — 6IONCEHUll, pacuem KATbKYIAyuu 3ampam HA  MePOnpusmus Nno  NOGbIUEHUIO
SHep2oIppexmusnocmu  mennodsnepeemuieckozo  obopyoosanus.  Cmydenmovi, pewas  Kelicol
npeonpuAmull  pecuoHd, CAMOCTNOAMENbHO HOO20MOBAN  TEXHUKO-IKOHOMUYECKoe 000CHO8aHUe U
CpasHenue pasnuyHblX 6aAPUAHIMOE MEXHONO02UU U MOOepHU3ayuu Oeticmeyloujeco npou3eoo0cmsa.
Oyenusanue npoGOOUMCA NHO  UMO2AM  3QAWUMbL  PAZPAOOTNAHHOZ0  THEXHUKO-IKOHOMUUECKO20
0bocroganus npoekma. Popmoil OyeHUBaHUs A6NAeMCs NYOIUYHAS 3aUWUMA COOCMBEHHO20 NPOEKMA 8
sude busHec-naama.

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
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
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form of a business plan.

45.2

OHEepKaCINTIK
KocInOpBIHAapaa
OHCPIrUSHbI 6acKapyzu,1
YHBIMIACTBIPY /
Opranuzanus
OHCProMEHCIHKMCHTA Ha
TIPEATIPUATHAX OTPACIIHN /
Organization of energy
management at industry
enterprises

[ToHHIH MakcaTbl - KOCIOPBIHHBIH NIAPYalIbUIBIK KBI3METIH KaMTaMachl3 €Ty YIIiH OSHeprus
peCypCTaphIHBIH KaXKeTTi MeJMIEpiH OHIIpy, TackIMalgay >KoHE IMaijanaHy IMpOLEcTepiH Oopkayra
JKoHE OakpllayFa MYMKIHJIK O€peTiH SHeprusi TYTHIHYIbl 0ackapy >KYWEeCiHIH AaF[bUIapblH JaMBITY;
TeHepaToOpJaH TYTHIHYIIbIFA JEWIHri SHEprusHbl OenyniH OapiblKk Ti30eriH >KyHeni Tajmaysbl
KaMTaMachl3 €Ty; )KbUTy S9HEPIeTHKAIIBIK MTPOIECTEP/I )KY3€Te achlpy Ke3iHae SHEPTHs MEH pecypcTapbl
YHEMJICy MEH KOpIaFaH OPTaHbl KOPFayIbl KaMTaMachl3 €Ty TocuImepi MeH Kypangapbl. [IoHHIH
Ma3MYHBI: SHEPIUsl YHeMICYyHi 3aHHAMAaJbIK PETTEY, OTHIH-JHEPreTHKAIBIK PecypcTapibl MaiganaHy
JKOHE DHEPIHsl YHEMJIEY, OThIH-OHEPreTHKa CajlachlH TYTHIHYIIBUIAPIbIH SHEPTUSI TEHIepIMIEpi, SHEPTHsI
YHeMIey ic-ImapalapblH i3ley JKOHE ICKe achblpy CXEeMAachl, KOCIIOPBHIHHBIH OMEPAIIIBIK
MEHEDKMEHTIHIH KeleH/ Il KYHeciHiH Kypamaac Oeliri peTinae SHeprust MEHEeDKMEHTI XKyHeci, Kby
SHEPTUSCHIH OHIIPY Ke3iHAe dHEepPTHus YHEMJEY oAicTepi, FJHEPrusl TeHrepiMAEpiH KaJBIITaCThIPy JKOHE
SHeprust eceli, MmapaMeTpiepAl CaHABIK COWKECTEHAIPYAlI KOJIaHy-eCelTey-Tajaay oIici, ecemrTey-
CTaTHKAJIBIK )KOHE TOKIPUOECITIK ChIHAKTAP, KbUTYy SHEPTUSCHIH TachIMaNay KoHE TapaTy KyHenepinaeri
SHEPTHSAHBI YHEMJCY, FUMapaTTap MeH KYpbUIbICTapJa SHEPIUsSHbl YTHIMABI Maiinanany. [IpakTukaibIK
cabakrap/ia CTYACHTTEP KOCIMOPBIHHBIH DHEPTUs MCHE/DKMEHTIHIH OapibIK ACIeKTUIepiH YHpCHET.
CryneHtTep Keneci MIHISTTEp/Al STy i YHpeHeIi: 3epTTey OOBEKTICIH 3epTTey; KOCIMOPBIHIA SHEPTH
MEHEDKMEHT] KYHeCiH YHBIMIAcTBIpYAbl KapacThIpy; SHEprsl YHEMAEY/l Kocnapiiay HNpUHLIUNTEPiH
KapacThIpy; DHEPrusl YHEMJICYIIH dKOJIOTHSUIBIK acCleKTUIepiH KapacThIpy, SHEPTUS ayauTiHiH TopTiOi.
KopsITeHabI OaFa iCTiH MENMiH Koca alFaH/a, apaiac eMTUXaH HETi31H/Ie KAIbIITACAIbI.

Lenv oucyunaunel - pazeumue HABLIKOG CUCHEMbl YRPAGIEHUS IHEeP2OnompebieHueM, no380aauet
APOSHOZUPOBAMb U KOHMPOAUPOBANb RPOUECChl GbIPAOOMKY, MPAHCROPMUPOBKU U UCHOTb308AHUS
HeoOX00UMO20 KOIUYECMEA IHEP2OPeCcypco8 Oist  obecneyenus XO3AUCMBEHHOU OesimelbHOCU
npeonpusimust;, 0Oecneyenuss CUCMEeMHO20 AHAU3A 6Cell Yenu PAcnpeOesieHus: IHEPSUL. OM 2eHepamopa
0o nompebumens; cnocobos ucpedcms obecneueHus HepeOo- U PecypcocOepedceHuss U 3aujumol
OKpydcaiowell  cpedvbl  Npu  OCywecmeieHuu — menjodnepeemuyeckux —npoyeccos.  Cooepoicanue
OUCYUNIUNBL.  3AKOHOOAMENbHOE Pe2YIUpPO8aHUe IHEP2OCOEPENCeHUs, UCNOAb30GAHUE MONIUGHO-
OHepeemu4eckux pecypcos u 3dHepaocbepedcenue, IHepeobaNaHchl  nompebumenel  MONIUBHO-
IHep2emu4ecKol Ompaciu, cxema NOUCKA U Pearu3ayuu Meponpusmull dHepeocOePedcenus, Cucmema
IHEP2OMEHEOIHCMENMA  KAK KOMHOHEHM KOMHIJIEKCHOU CUCMEMbl ONEPAYUOHHO20 MEHEeOHCMEHMA
npeonpusimus, Memoobl dHepeochepedicenuss npu npou3so0cmee Mmenyiosoi IHepauu, Gopmuposarue
9Hep2oOANanco8 U dHepeoyYem, HNpUMeHeHUe KOMUYECMBEEHHOU UOeHMUDUKAyuu napamempos —
PACYEMHO-AHATUMUYECKULL  MemOoO, — pPACYemHO-  CIMAMUYECKUtl U ONblMHble  UCHbIMAHUS,
9Hepeochepedicenue 6  CUCMEMAX MPAHCNOPMUPOSKU U PACHPeOeleHuss Menio8oll  IHePeul,
PAYUOHATbHOE UCTIONBL30BAHUE DHEP2UU 6 30aHUsAX U coopyiceHusx. Ha npaxmuueckux 3auamusix
CcmyoOeHmbl  U3YNalOm 6ce ACHNeKmbl IHepeoMeHedwcMenma npeonpusmus. Cmyoenmvl HAYy4amcs
pewams credylouwue 3a0a4u: uzyyenue 00beKma ucciedo8anusl;, paccCMOmpeHue Opeanu3ayuy CUcmembl
9Hep2oOMeHedICMEHMA Ha npeonpusimuu, paccmompenue NPUHYUNOG NIAHUPOBAHUSL
oHepeocOepedicenus,  PACCMOMPEHUE  IKOIOSUYECKUX —ACNeKMO8 dHep2ochepedicenus, npoyeoypa
anepeoayouma. Hmoeoeas oyenka 6ydem chopmuposana Ha 0CHO8e KOMOUHUPOBAHHO2O 23aMeHd,
BKIIOUAIOWE20 pellerue Kelica.

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.
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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
SHEPreTUKACHIH/IAFHI cama
KyHenepi xoHe
xXalbIKapaibikK [SO
crarmaptrapsl / CHCTEMBI
KavecTBa
MEXXIyHAPOJHBIC
cranaaptsl [SO B
TEIUIOPHEPTeTHKE /
Quality systems and
international ISO
standards in thermal
power engineering

[Tonnin Makcatsl — ISO 9000 cepusCHIHBIH XalbIKapallblK CTaHAAPTTapbl OOWBIHIIA cama >KYHeciHiH
yirinepin  oky.llonniH wMasmyHsl: Cama  MEHEDKMEHTIHIH — oficTeMeNiK  Heri3zepi, cama
MEHEDKMEHTIHAEI1 IPUHIMITED MEH TICUIAep, MKbUIy OJHEepreTMKachlHAarbl ISO  XaJbIKapaJblk
crapaapTTapbl. Toxipubenik cabakrapia CTyISHTTED KbUIy-DHEPreTHKA CaTachlHAa cama MEHEHKMEHTI
JKYHeciHe KaTbICThl CTaHIApTTap MEH HOPMATHBTIK KYXKaTTaMaHbl KOJIIAaHyZbl YHpeHenmi, carma
MEHEDKMEHT] JKYHECIHIH THIMIUIK KOPCETKIMITEPIHIH MKETICTIKTEpiH TajJaiapl, KYpbUIBIMBIMEH,
Ma3MYHBIMEH JKOHE KOJJaHy TopTiOiMeH TaHbIcambl, coHbIMeH Katap ISO 9000 cepuschIHBIH
CTaHAAPTTapbIH KOJIaHynbl YiipeHy. KypcTblH Ma3MyHBI cepTU(HKATTay KypCTapbIHBIH Ma3MyHBIHA
KOWBIIATBIH TajJanTapMeH yitrectipinreH. CTyAeHTTepAiH XanbIKapalblK cepTH(UKaT amyFa MYMKIHAIT
Oap. KopbIThiHIb! Oara TecTiney jKoHE aTTecTaTTay eMTHXaHbIHA yKcac iCTi IIemy TypiHaeri apasiac
EMTHXaH Ke31H/ie KaJbIITaca bl

Lenvio oucyuniunsl a67151€MCst U3yHeHue MOOenel CUCIEM KAYeCmed no MedlcOVHAPOOHbIM CAHOAPMam
cepuu ISO 9000. Hucyunauna cooepoicum: Memooonoeuueckue OCHO8bl YNPAGICHUS KAYeCMBOM,
NPUHYUNBL U NOOX00bl 8 MeHeOdCMeHme Kauyecmed, MexcOyHapoOoHvle cmanoapmul 1SO 6
mennoanepeemuxe. Ha npaxmuueckux 3ausamusix cmyOeHmvl Hay4amcs noJib308amMbCsi CHAHOAPMAMU U
HOpMAmMueHOU OOKyMeHmayuel, C8A3aHHOU C CUCMEMOU MeHeOHCMEHMA Kayecmed 8 meniodHep2emuxKe,
AHATUZUPOBAMb OOCMUNICEHUs NOKA3amenell IPHeKmusHoCmu CUCmeMbl MeHeOICMEeHMA Kaiecmed,
O3HAKOMAMCSL CO  CMPYKMYPOU, COOepucanueM U HNOPIOKOM NPUMEHEHUs, d MAKice HAY4amcs
ucnonwvzogams cmanoapmut UCO cepuu 9000. Codeporcanue Kypca eapmMoHU3UPOBAHO ¢ MPebO8AHUAMU
no  codepicanulo  cepmupurayuoHHbix Kypcos. Cmyodenmuvl uMeiom 603MONCHOCHb  NOLYHUMb
MedcoyHapoonwiil cepmugpuxam. Umoeosas oyenxa 6yoem cghopmuposana 8 xooe KOMOUHUPOBAHHO20
93aMeHa 6 guoe MeCMuUpPoOBaHUsl U peuleHust Kelca no aHaio2uu ¢ 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
and procedure for application, and also learn to use ISO 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.
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Kbuty-sHepreruka

HQHHiH MAKCATbI-’KblJIY DOHEPreTUKAChIHJAArbl CallaHbl KaMTaMachi3 €Ty npo6neManapLIH Tajlgay
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CalachIHIAFbl
HOPMATHBTIK JKOHE
JIiCTEMENIK KAMTaMachl3
ety /

Hopmarusho-
METOANIECKOE
obecrieueHne B
TETUIOHEPTeTUUECKOM
otpaciu /

Regulatory and
methodological support in
the heat and power
industry

JAFJBUTAPBIH KOHE JKBUTy JHEPreTHKAChl CajachblHIA SHEPTHsS YHEeMICSyIi HOPMAaTHUBTIK-OHiCTEMEIiK
KaMTaMachl3 eTy[l KOJIAHYAbIH NPaKTUKAIBIK IaFapUIapblH  nambITy. [IoH »SHeprus yHemuaey
CallachlHIAFbl CTaHAAPTTAp/bl, HOPManap MEH TajanTapibl KOJJIaHYIbIH OTaHIBIK JKOHE IIETEIIiK
TOXKIprOECiH, SHEPrusl YHEMICYII HOPMAaTHBTIK-9ICTEMENTIK KaMTaMachl3 eTYAIH IaMBII KeJle )KaTKaH
NPOLIECTEePiH Maiananyra *Xyieai Ke3KapacThl 3epieiieyre OarbITTanfaH. [IoHHIH Ma3MyHBI: OTBIH-
SHEPTEeTUKAIBIK PECYpCTapAbl THIMII MaijanaHyFa OaillTaHBICTBI HET3T1 3aHHAMAIBIK aKTilep,
HOPMATHBTIK JKOHE 9J[ICTEMEITIK KY>KATTapP, XaIbIKAPAIBIK BIHTBIMAKTACTHIKTBIH HOPMATHBTIK-KYKBIKTHIK
Oa3zachl, yHbIMAapra SHEPIeTUKAJBIK 3EPTTEYJIep JKYPridy Ke3iHae KOJAaHyFa MIHICTTI HETi3ri
HOPMATHBTIK KY)KaTTaMaHBIH Ti30€Ci, OTHIH IIBIFBIHBIH, JKBUTY JKOHE AJICKTP YHEPTUACHIH HOpMAay,
SHEPrHUsIHbl TYTBIHYIIBIIApFA 06Jy JKOHE TachIMallay Ke3iHJe IIBIFBICTappl HOpManay (SHeprus
wblFpIHGl). Toxipubenik cabakrap[a CTYAEHTTEpD >KbLIy-dHEPreTHKA CallaCchlHIAa JHEPrHsl YHEMJEY
JICHIeliH apTThIpy YIUIH HOPMATHBTIK JKOHE OMICTEMENK KyKaTTap/pbl MaijalaHyAbl YHpEHeli.
KoperTeiaae! 6ara mopTdoro Kopray Ke3iHJe aHBIKTaIa bl

Leav oucyuniunsl - pazeumue HABLIKOS AHANU3A NPOOTeM 00eCneveHUs. Kauecmea 6 MeniodHep2emuKe,
NPAKMUYECKUX HABLIKOG NPUMEHEHUS HOPMAMUBHO-MEMOOUYECKO20 0becneueHus IHepeocoepedicerus 6
MENL0dHEP2eMUYecKol Ompaciu.

Hucyuniuna nanpaenena Ha u3yHeHUe OMEYECMEEHHO20 U 3aApPYOeiHCHe20 Onblma NPUMEHeHUs.
cmanoapmos, HOpm U mpedosanHulli 6 obracmu IHepeocOepedicenHUsl, CUCMEMHO020 NnooxXodd K
UCHONb308AHUIO  PA3GUBATOUIUXCSL npoyeccos HOPMAMUGHO-MEMOOUHECKO20 obecneuenus
anepeocoepesicenusi. Codepacanue OUCYUNTUHBL,  OCHOBONOLA2AIOWUE 3AKOHOOAMENbHbIE — aKMb,
HOPMAmMueHble U MemooudecKkue OOKYMeHnbl, C8A3aHHbLE C D PDEKMUBHBIM UCHOIb308AHUEM MONIUBHO—
9IHEP2eMUIecKUx pecypcos, HOpMAMUEHO-NPABO8Ast 6A3A MEHCOYHAPOOHO20 COMPYOHUYECTNEA, NEPEYeHtb
OCHOBHOU —~ HOPMAMUGHOU  OOKYyMeHmayuu, 00sS3amelbHol K NPUMEHEHUl0 Nnpu  NpogeodeHuu
9Hepeemuueckux obcredosanui opeanusayuil, Hopmuposanue pacxooa monausa, mennoeou u
INEKMPUYECKOL IHEP2UU, HOPMUPOBAHUE PACX0008 NPU PACHpedesieHuu U MpancnopmuposKe dHepeuu
00 nompebumenei (nomepu 9Hepeuuw). Ha npaxmuueckux 3aHAMusX CMYOeHMbl HAYYAMCS
UCNONB308AMb  HOPMAMUBHO-MEMOOUYECKYIO  OOKYMEHMAYUIO 0Nl NOGbIUEHUSI  YPOGHSL
9Hepeochepedicenusi 6 meniodHepeemuueckoi ompaciu. Mmozosas oyenka Oyoem copmuposana 6
Xode 3auyumol HOPM@ONUO.

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
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.

45.5

JKeimy 3HEpreTUKaceHa
TYTHIHYIIBIIAPABIH
Ha3apbl /
KnuentoopueHTnpoBanHO

[ToHHIH MakcaThl — WHHOBALMSUIAP/BI UITEPUIETy >OHE DHEprus IIBIFBIHBIH a3aiiTy MakcaThIHIA
CTYIEHTTEePAl TYTHIHYIIBUIAPMEH (KBUTY TYTHIHYIIBUIAPBIMEH) THIMJII opeKeTTecyre ManbiHaay. [1oHHIH
Ma3MyHbI: KJIMEHTTEpiH Heri3ri KaKeTTUNKTepi (mIoTTapiapl KaObugay »J>KOHE Teley, OKY
KepceTKimTepiH Oepy, Kepi OaiimaHBIC >KOHE KOCBIMINA KBI3METTEp), KIHCHTTIH KaKETTLIKTEpiH
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CTh B TEIUIODHEPTETHKE/
Customer focus in
thermal power

KaHaraTTaHIbIpy OOWBIHIIA >KaHA KBI3METTEp, 3aHABl TYIFaJapMeH JXYMBIC, SHEPrHs pPecypcTapblH
yHEMzey OOMBIHIIIA KelIeH a1 KbI3MeTTep (00BEKTiIepAl SKCIIpecc-TeKCepy); JKbIIIyMEH JKa0IbIKTay KoHE
KBUTy DHEPTHSICHIHBIH CalachlHbIH TEXHUKAJIBIK-DKOHOMHKAIBIK KOPCETKIIITEPIHIH MOHHTOPHHTI;
TYTHIHBUIFAH JKBUTYy SHEPTHACHIHA aKbl TOJEY Ke3iHAEer! MIBIFBIHAAPABIH SKOHOMHKAIBIK OPBIHIBUIBIFBIH
JKOHE OJIap/bl a3alTy[blH BIKTHMal HYCKaJIapblH Oaranay; Oara caHaTTapblH TaHIAYIbIH BIKTHMAI
HYCKaJIapBIHBIH capanTaMaliblK ecenTeyliepi kKoHe SKOHOMHUKANBIK THIMAUTIKTI Oaramay ToxipuOermik
cabaKrap/ia CTyJIEHTTEp TYTHIHYIIBIIAPMEH XYMBIC ICTEy KbI3METTEpPiH MEHIepeai, HbICAaH/bl >Kelel
TEKCEPYIi KYPri3emdi, *KbUTyMEH >KaOIbIKTAyAbIH TEXHHUKAIBIK-I9KOHOMHKAIBIK KOPCETKIIITEPIH JKOHE
JKBUTY DHEPIHSACBIHBIH camachlH Oakbuiaiapl. KOpeITEIHABI Oaraiayqasl KOpray Ke3iHIe KaJIbITacabl.
noptdoJro.

Lenv Oucyuniunel - noo2omoumv CmMyOeHmo8 K IPOEKMuUsHOMY 83aUMOOCUCMEUI0 C KIUSHMAMU
(nompebumensimu Meniosou) ¢ Yeavblo NPOOGUNCEHUS UHHOBAYUL U COKPAUWEHUS IHEePSemuUYecKux
nomeps. Codeparcanue OUCYunIuHvl: 6a306vle NOMPeOHOCU KIUEHNO8 (NoyueHue U OnIama cyema,
nepedaua nOKasaHuti, oOpamuas CcéA3b U  OONOJHUMENbHblEe YCIYeu), HOGble Cepeuctl no
Y00671emEopeHuio nompedHoCmel KIuenmos, padboma ¢ 10puoUdecKUMY TUYamy, KOMNIEKCHbIe YCIyeu
1O SKOHOMUU IHEP2OPeCcYPCo8 (IKcnpecc-o00ciedo8anie 00beKmos; KOHMPOab MEXHUKO-IKOHOMUYECKUX
noxazameneil  MeNIOCHAOIICEHUs U  KAYeCmeéd Menaioeoll 3IHepeull;, OYeHKd IKOHOMUYECKOU
000CHOBAHHOCMU PACX0008 NpU Onaame NOMpeOnAeMOl Menio8oll IHePUU U BO3MOICHBIE BAPUAHMDL
UX MUHUMUAYUY, IKCHEPMHblE PACHembl 803MONCHBIX 6APUAHMO8 6bIOOPA YEHOBbIX KaAme2opull u
oyeHKa dKOHOMuUuueckozo @gexma. Ha npaxmuueckux 3aHAmMuAX cmyoOenmvl 0CE0sm cepsucvl O0.is
pabomel ¢ KIueHmMamu, npogedym 3Kcnpecc-oociedosanue oOvbeKma, nposedym KOHMPOIb MeXHUKO-
9KOHOMUHECKUX NoKazamenel MenioCHabx ceHus U Kavecmea meniogou suepeuu. Mmoeosaa oyenxa
b6ydem cghopmuposana 8 xode 3auumsi ROPM@OoaUo.

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.

45.6

engineering

OKOJOTHSIIBIK
ToyeKenaepai Oaranay
KOHE KaJIIBIKTap bl
Gackapy /

OneHka 9SKOJOTMYECKHX
PUCKOB ¥  YIpaBJICHUE
otxonxamu/
Environmental risk
assessment and waste
management

[MoHHIH MakcaTBl — OSKOJIOTHSUIBIK TOyeKeNIepai Oaranay >KOHE OHIIPICTIK KOCIMOPBIHIAPABIH
KaJABIKTaphIH OacKapy JaFabUIapblH KabINTAacThIpy. [IoH KocimopbiH pecypcrapbiH xocmapiay (ERP)
xkyienepin 3eprreiini. Crymentrep Industry 4.0 sxome ESG karmmartrapblH maiiianaHa OTBIPHIIL,
OHJIIPICTIK KAJABIKTAp/Abl OacKapyFa KATBICTHI SKOJIOTHUSIIBIK ayIAWTTI (XaJbIKapaliblK CTaHIAapTTapFa
ColfKec) KYpri3y epekmerikrepin meHrepeni. Toxipubernik cabakrapia, OHBIH IMIiHIE MaMaHIApABIH
KaTBICYBIMEH JKOHE CEpIiKTeC KoCIIOPBIHIAAPIBIH ayMarblHAa ojiap OuriM Oepy cTaHIapTTapbIHBIH
XKoOanmapblH 93ipiell anaabl JKOHE KaJIbIKTapAbl IIbIFApy JHUMUTTEPIH €cenTel anajpl, KalgbIKTap
MacIOPTTaPBIH TOJATHIPA/BI, IEPCOHANABI OKBITY TAIANTAPBIH CaKTal ajnajbl, TachiMalliay Macelenepin
3epAeacH anazpl, KaJAbIKTapbl CaKTay JKOHE €CCNKe aly, HOPMATHBTIK KYKBIKTBIK aKTUIEpIi Cakray
aCTIEKTiIepi )KoHEe MEMJIEKETTIK OpraHiapbl yakTbUIsl Xabapaap ery. CTyIeHT eHAIPICTIK KalIbIKTap/bl
OpHAJIACTBIPY YIIIH TOJIEMAKbIHbI €CENTey KE3IHAe TaOWFaTThl KOpFay 3aHHAMAChIH KOJIIAaHY
JAFABIAPBIH  AaMbITa[bl, OHMIPICTIK KAJIJABIKTAPMEH JYpPbIC JKYMBIC icTeMey MEH JKHHAKTAJIFaH
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45.7

JKahauapix
SHEPIeTUKAIAFBI
KUBIHABIKTAp MEH
TeHACHIUsIIAp /
BrbI30BBI ¥ TPEH BT
MHPOBOW SHEPTECTHKH /
Challenges and trends in
global energy

KOpIIaraH OpTara KeNTIpUIreH 3WSHHBIH OalaHBICHIH, KalTajamMa pecypcrapra, KOpIIaraH opTara
3ajlajiibl, HIBIFBIHAAPABI KAapXXbUIAHJBIPY KOHC CCCII 6€py MQCCJ’IGJ’IGpiHHe 3KOHOMUKAJIBIK 6afanay
Kyprizeni. kacinopbiH. baramay KbulyMeH >kaOJbIKTay Ke3i *KOOACBIHBIH O3IPJICHIeH SKOJOTHSIIBIK
HETi3/IeMeCiH KOpFay HOTIDKenepi OoWbIHINA xypri3iteni. baramay HBICaHBI — YCHIHBUIFAH KOCIIOPBIH
HeMece IeX LIbIFapraH KaJIJIbIKTap MEH KalTajamMa 6HIMJepre J>KYpri3iireH ayauT HOTHXKENepiH
KOMIILTIK aJIbIHIa KOPFay.

He]lb ()ucuunmebl — paszeumue HABbIKOE8 OYEHKU IKOJIO2UYECKUX PUCKO8 U YNnpaeleHusl o0mxo0amu
nPOMbLUWIEHHbIX npednpusmutl. Jucyuniuna uzyuaem cucmemvl YNPAeIeHUs pecypcamu npeonpusmus
(enterprise resource planning, ERP). Cmyoenmul 0c80osim 0cobeHHOCmU Npo8edeHUs IKOI0SULEeCKO20
ayouma (8 coomeemcmeue ¢ MeHCOVHAPOOHbIMU CMAHOAPMAMU) 6 4acmu 00pawjeHusi ¢ Omxo0amu
npouzsodcmaa, ucnoawvsys npunyunvt Unoycmpuu 4.0 u ESG. Ha npaxmuueckux 3aHAMUsX, 8 MOM
yucre ¢ yyacmuem CREYUAnUCmo8 U HA Meppumopuu  npeonpusimuil napmHepos,  CMO2Ym
pa3pa6ambleamb npoexKknvl HOpMamueos 06[761306617-!1/[}1 u paccuumosleams JUMUMbL DASMEWEHUS
0mMX0008, 3aNOJHAMb NACNOPMA OMX0008, COOMO0amb MPeboB8aHUs K 00YUeHUI0 NEPCOHANd, U3YUAM
60NPOCbL MPAHCNOPMUPOBKU, XPAHEHUsA U Yyuema OI’}’DCO()OS, acneKkmbsl 6blNOJIHEeHUA npe()nucaHuzZ u
CB0EBPEMEHHO20 UHPOPMUPOBAHUS 20CYOApPCMBeHHbIX op2ano8. Cmyoenm 8vlpabamvleéaem HABLIKU
NpUMEeHerUsl J3KO0J102UYeCcKoco 3aKOHodamerbcmea npu pacdemax njaamsl 3a pasmeujeHue omxodoe
npou3800Cmaa, C8A3U MeAHCOY HEKOPPEKMHBIM 00payeHuemM ¢ 0mxo0amu npouU3800Cmea U HAKONJIeHHbIM
IKOJI02UYECKUM yu;ep60fw, npoeodum OKOHOMUYECKYIO OYUEHKY 6MOPUUHbIX pecypcos, IKOJI0CUHECKUX
yuepoos, U30epilceK 6 GONPOCAx (PuHaHcuposawus u omuemnocmu npeonpusmus. Oyenusanue
npoeodumc;l no umoezam 3auiuniol pa3pa60maHH020 IKONIO2UHECK020 0O0CHOBAHUSL npoexkma ucmo4Huxa
MenIoCHabICeH . q)OpMOZZ OYEHUBAHUA ABJIAAeMC A ny6ﬂulma}z 3awiuma pes3yibmanios ayduma 0mx0008
U 8MOPUUHBIX NPOOYKNO8 NPOU3B0OCHEA NPEOTIONHCEHHO20 NPEONPUAMUS UTU 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.

KypcTeiH MakcaThl — Ka3ipri OKHFalapIbIH CasCH JCepiH IYpPBHIC TYCIHAIPYre MYMKIiHIIK OepeTriH
OHCPI'CTUKAJIBIK PECYPCTAp, TCXHOJOTUAJIBIK KOHC DKOHOMHUKAJIBIK HIBIHABIKTAD TypaJibl TCOPUsIapAbl
3eprrey. Kypcra SHeprusHbl TYTBIHY MEH OHIIPYAIH JKahaHABIK TCHACHLMSIAPBI,  ajlIarbl
OHKBULIBIKTApAAFbl OKUFANIAPIBIH BIKTHMAN IaMYBIHBIH OPTYPJi CICHAPUIIEpl TalKbUIAHAIIBI, MYHAH
KOpPJIApbIHBIH OOJIybl JKOHE MYHall OHEPKOCIOIHIH 3BOIONMACHI, TAOWFH Ta3 JKOHC MyHall MEH ras
apacbIHJAarbl afIBIpMaIHLIJ'IBIKTap; JKaHAPTBUIATBIH ~ SHCPIUA Ke?,z{epi, aTOM  DHEPIUsChl  JKOHC
XaJbIKapajblK DHEPreTHKANbIK cascaT. [IpakTukajiblK cabakrapaa CTYAEHTTep Jayiap OapbIChIHZIA
KeJleci TaKpIphInTap OOMBIHINA TIKip aliTagpl: YJHEPTETHKA JKOHE KOPIIaFaH OpTa; ayalaH KOMIPTEKTi aly;
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’KaHAPTBUIATBIH SHEPTUSHBI QNEMIIK TYTBIHY; MYHall ©HIIpYAeri SKOJOTHIBIK MEHEKMEHT; a3mbl
nalagany »oHe ra3 JKeNUIepi; aToM SHepreTHKAachl SKOHOMUKACHI; SHEPTeTHUKAIBIK KAYINCi3iK YIIiH
HapBIKTBHIK IIENIMIep; DHEprus pecypcrapbiHa 0ail engepnai nambity. [ToHHiH Ma3myHbiHa Coursera
wratopmaceiHaa opHanackan [lapmxmeri cascu 3eprreynep HHCTHTYTHIHBIH «Politics and Economics
of International Energy» xypchl Gipikripineni. baranay 3eprrey accenepi MEH TECT TalChIpMalapblH
KOpFay TYpiHJE OTexi.

Lenvio Kypca sensemcs usyuenue meopuii 00 DIHEPIEMUYECKUX PeCcypcax, MeXHOL02UYecKUx u
9KOHOMUHECKUX Peanusx, Komopwvle NO380JAM UM NPAGUTLHO UHIMEPHPEemuposams HOAUMUYEcKoe
enusAHUe MeKywux codvimuil. B kypce obcysicoaromesn enobanvHble meHOeHyuu 6 nompeOneHuu u
nPoOU3BOOCmSEe dHEpeUuU, PA3IuyHble UMEIOWUecs CYeHapuu BO3MONCHO20 pa3sumus coovimull 6
onudcativiue decsimuiemus,; HAaudue 3anaco8 Hemu u I60M0YUs HeDMAHOU NPOMBIUIEHHOCTNU,
NPUPOOHBLIL 2a3 U PA3IUNUA MeHCOY HeMbIO U 2a30M; 80300HO6IAeMble UCTIOYHUKY IHEP2UU, S0epHAs.
SHepaua U MeHCOYHAPOOHAs IHepeemuyecKkas noaumuxa. Ha npaxmuyeckux 3aHamusx cmyoeHmuvl @
X00e OuCnymos8 apeyMeHmMUpOSaHO BbICKANCYM MHEHUe NO CReOYIoWuM MeMam: IHepeemuKa u
OKpYdHCaowas cpeod, Yiagnusanue yenepood u3 6030yxd; Muposoe nompeodneHue 80300HO6NAEMOT
SHepeul; IKOIOSUYECKULl MEHeONCMeHm npu 0o0blue Hehmu, UCNOTb308AHUE 2a3d U 2A308ble Cemil
9KOHOMUKA ATOMHOU IHEP2eMUKU,; PLIHOUHbIE PeleHus: 0N IHep2emu4eckoll 6e30nacHocmu, passumue
boeamuix 3Hepeopecypcamu cmpan. B codepawcanue oucyuniuner 6yoem unmezpuposan Kypc «Politics
and Economics of International Energyy uncmumyma noaumuyeckux ucciedoganuii 6 Ilapuoice,
pacnonoxcennuviti  Ha naamgopme Coursera.  Oyenusanue npouidem 6 gopme  3auUmol
UCCIe008amMenbCKO20 3CCe U MeCh08blX 3A0AHUIL.

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.

45.8

YKanapThuaThH
SHEPIHUSHBIH 00anIars /
bynymee
BO300HOBJISIEMOi
sHepreruku / The future
of renewable energy

[ToHHIH MaKcaThl KaHAPTHUIATHIH SHEPreTHKAHBIH aFbIMIAFbI JKal-KYHiH )KoOHE KaHAPTHUIATHIH SHEPrHs
Ke3JepiHe MepCIeKTUBANbI JKaHa TeXHOJIOTHIIAp MEH Tocliaepal 3epaeney Oonbin Tabbutagsl. Kypera
JKeln  TypOWHAmapblHA  apHAIFaH  KaJIKbpIManmbl  miatdopMmamap, FuMapaTTapra  OIpiKTipinreH
(hOTORIEKTPIIIK KOHIBIPFBLIAP, JIEKTP SHEPIHACHIH CaKTay, 3JIEKTPOMOOMIBAEP MEH CyTeri, OJaplblH
HETi3ri MYMKIHIIKTEpi MEH IIeKTeyJepi CHAKTBl TaKBIPBIITAp KapacThIPhUIAAbl. [IpaKkTHKaIBIK
cabakrap/ia CTyIEHTTEep Kelleci TaKbIpelnTap OOWbIHIIA (opcallT-3epTTey KYprizefi: IHEpreTHKAIIBIK
TpaHchopManuss HKOHE JaMy CLEHapuiliepi; JKaHAPTBUIATHIH DHEPreTHKA TEXHOJIOTHSIIAPBIHBIH
Ooutamarel; KaHAPTHUIATHIH HEPTHs KO3JepiHe apHaJIFaH TEXHOJIOTHsUIAp/Abl IaMbITY; KaHAPThUIATHIH
SHEPrHsl CaJlaChIHJArbl JKaHa Mocelenep MeH TykKbIpbiMIaamanap. [loHHiH MasmyHbeiHa Coursera
atdopmaceiHaa opHanackan boynaepneri Konopano yanepcurerinin «Renewable Energy Futures»
Kypchbl OipikTipinexi. baranay 3epTrey acceniepi MEH TeCT TallChlpMaJlapblH KOPFay TYPIHAE OTeIi.

UeJZbIO ()uct;unﬂquz A6NAemcsa Uu3lydeHue mexkyujeeco CoCmosAHUs 680300HO8IEMOLL OHepeemuKku u
nepcneKmuBHblx HOBblX MexXHoNo2Ull U NOOX0008 K 80300HOGAAEMbIM UCHOYHUKAM oHepsuu. Ha Kypce
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6y0ym paccmompenvl makue memvl, KAk HAAgyuue NAAM@POpMbL 0N GeMPAHBLIX  MYPOUH,
uHmezpupoBanHble 6 30aHUs  (YOMOINEKMPUYECKUe YCHAHOBKU, XPAHEHUe  IIeKMmpOodHep2Ul,
INEKMPOMOOUNL U 8000POO, UX OCHOBHBLE BO3MONCHOCMU U o2paHuyenus. Ha npakmuueckux 3ausimusix
cmyoenmol  npoeedym  (opcaim-ucciedosanue no MmMeMam: IHepeemuyeckas mpancgopmayus u
cyenapuu pazeumust;, 6yoyujee mMexHouo2uti 60300HOGIAEMOU IHEPLEMUKU,; PA3BUBAIOWUE MEXHOI0SUU
07151 60300HOBTIAEMBIX UCHOYHUKOE IHEPSUU, HOBblE ONPOCHL U KOHYENnYul 8 001ACU 80300HOGISIEMbIX
UCMOYHUKO8 3Hepeuu. B codepoicanue Ooucyunaunvr 6yoem unmeepuposan xkypc «Renewable Energy
Futuresy Konopadckozo yuusepcumema 6 boynoepe, pacnonoscennvii na niamgopme Coursera.
Oyenusanue npotidem 8 ghopme 3auumol UCCIEO08AMENLCKO20 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

JKahangwik 3HEpTreTHKA
JKOHE KIIUMATTHIK casicar /
I'moGanpHas 3HEpreTHKa
U KJIMMaTH4ecKast
MOJINTHKA /

Global Energy and
Climate Policy

[ToHHIH MakcaTbl MEMJIEKETTIK, J>KEeKe HeMece KOMMEPLMSUIBIK €eMeC CEKTOpJIapIarbl, COHZaii-ak
sxahaHIpIK ayKbIMIAFbl SHEPreTHKANBIK JKOHE KIMMATTBIK CascaTThl Tajgay >XKOHE TalKbulay YIIiH
Ka&)KETT1 MpaKTHKaNBIK Oarapliapabl any. Kypc sHepreTuka oHE KIMMATTBIH ©3repyi cascaThbIHbIH
KaJlail JKacaJaThIHBI, KAJIBINTACATHIHBI JKOHE JKY3€re AachIpPbUIATHIHBI TYpalbl TEOPHSUIBIK JKOHE
TOXIpUOENIK TyciHikke Kipicnie ycbiHanasl. Toxipubenik cabakrapia CTYIEHTTEp SpTYpJi enjepAiq
KIMMATTBIK CasCaThlHAa CAIBICTBIPMAIIBl TAJIAAY >KacaiIpl; KOMIpTeri IIbIFapblHABUIAPEIH LIEKTEHTIH
amemzeri Ka30a OTBIHIAPBIHBIH OoJamiarbiH  OOJDKAMIBl; SHEpreTHKa >KOHE KIMMArThl Oackapy
MoceeNepiH 3epTTeii/li; KITMMATThIH 03repyi )KoHe SHEPreTUKAIIBIK, KayilCi3/IiK; )KaHAPThUIAThIH JHEPTUs
KO3/IepiH KEeHEHTY; aTOM 3JIEKTp CTAHIMSIAPBIH SHEPTEeTHKAIBIK JKOHE KIMMATTHIK MACENCHIH IIemIiMi
perinze KapacTelpanbl. IlomHiH Ma3smynbiHa Coursera miaTdopMackiHaa opHanackan JIOHIOH
Yuusepcutertinin «Global Energy and Climate Policy» kypcs! Oipikripineni. baranay 3eprrey sccenepi
MEH TECT TalChIpMaJIapblH KOPFay TYPIiHJIE OTEel.

Lenvio Oucyunaunvl s615€MCa NOTYYEHUE NPAKMUYECKUX HABLIKOB, HEOOXOOUMbIX Olisl AHANU3A U
00CYIACOeHUST IHEPLEMUUECKOU U KIUMAMUYECKOU NOIUMUKU 8 PAMKAX 20CYOAPCMEEHHO20, YACMHO20
UNU HEKOMMEPUECKO20 CEKMopos, a makdice 8 2n0oanvhom macwmabe. Kypc npeonazaem 6gedenue 6
meopemuyeckoe U NPAKMU4ecKoe HNOHUMAHUE MO20, KAK paspabamvléaemcs, @Gopmupyemcs u
peanuzyemcsi NOIUMuKa 8 001acmu IHePeemuKy U usMeHenust kKiumama. Ha npakmuueckux 3ansamusix
CcmyoOeHmuvl  nPOGeOYm  CPAGHUMENbHbIL  AHANU3 — KIUMAMUYECKOU NOIUMUKU — DA3HbIX — CMPAH,;
cnpozHosupyiom Oyoyujee UCKONAeMo20 MOWIUSA 6 MUpe C O2PAHUYEHUEM 6blOpOCo8 Yenepood,
UCCeOYIoN BONPOCHL YRPAGLEHUSL IHEPLEMUKOU U KIUMAMOM; USMEHEHUs. KIUMAmMA U SHep2emuieckou
bezonacHocmu; pacuupenuss mMacumabos UCNONb306aAHUS B0300HOGISLEMbIX UCHOYHUKOS DHEPSUl;
paccmMompsim amomuvle INeKMPOCMAHYUU KAK BAPUAHTI DEULeHUs IHEPEMUYEeCKOU U KIUMAMUYECKOl
npobnemvl. B codeporcanue oucyunaunvr 6yoem unmezpuposan xypc «Global Energy and Climate
Policyy Jlonoonckozo ynueepcumema, pacnonodxcennviti Ha niamgopme Coursera. Oyenugarue
npotidem 8 hopme 3auumol UCCI008AMENbCKO20 ICCE U MEeCMO8bIX 3A0AHUIL.

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
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45.10

KanapTbu1aTbiH
SHEPreTHKa JKOHE JKaChLI
KYPBUIBIC CallaChIHAAFBI
KCIMKepJiK /
Bozo6HoBsIeMas
SHEpreTHKa u
npeaAnpruHUMATEILCTBO B
00J1aCcTH 3€JIEHOTO
CTPOUTENBCTBA /
Renewable Energy and
Green Building
Entrepreneurship

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.

[ToHHIH MakcaThl SHepreTuka, >kobanay, WHXUHHUPUHT JKOHE DSKOJIOTHS CajachblHIa KOCIMKEPIiKTiH
NPaKTHKAJIBIK JaF/AblIapblH UTrepy, KOpIlaraH OpTara >KoHE ajaMaap/blH JCHCAyJbIFbIHA OH 3Cep eTy
Oosbin  Tabbutazmbl. [IoHHIH Ma3MyHBI KeJleci TakbIpBINTapAbl KAMTHIBL: IKAChUI KYPBLIBICTHI
KoOaayiaFbl  MYMKIHZIKTED; JKachbUl KYPBUIBICTBIH QJIEMJIK TEHICHIMSUIApBI; JKaHAPTHUIATHIH
SHEPreTUKAaFrbl KAPXKbUIBIK MYMKIHIIKTEp; CTapTal YLIH WAesuIapibl KalblnTacTeipy. ToxipuOemik
cabakrapa CTYJCHTTEp JKaHAPTHUIATHIH JHEPreTHKA JKOHE JKAchll KYPBUIBIC CalachIHIaFbl OW3HECTIH
HETi3rl MYMKIHAIKTEpiH, MOceJeepiH JKoHE oJieyeTTi WIenIMAEpiH aHBIKTalbl; >KaHAPThUIATHIH
JHEpreTHKa HEMEeCe JKachll KYPBUIBIC CAJachIHAAFBl TaOBICTBl OM3HECTIH MBICAJOAPbIH TaJdaiibl;
MHBECTOPJIAPMEH ©3apa ic-KUMBUI JKOCTIapbIH Kacapl. [IoH cTyaeHTTep JKaHApTHIIATBIH SHEPreTHKa
HeMece JKachll KYPBUIBIC CaJaCBIHAAFBI OHIMIEP HeMece KBI3METTep apKbUIbl IIemryre OoyaThiH 2-3
MoceNeHl aHBIKTaUTBIH jk00aHBl JKy3ere acelpyabl KaMmTuiabl. [lonHiH Ma3myHbiHa Coursera
iatdopmackiHga opHasnackaH JIprok yHuBepcuteTiHiH «Renewable Energy and Green Building
Entrepreneurship» kypcsr Oipikripineni. [IoH jk00aga 93ipJieHTeH MaTepHaliap MEH HISsIIapIbl )Kapus
KOpFayMeH asiKTaiajpl.

Lenvio oucyuniunvl s815emcsi npuobpemenue NPAKMUYECKUX Ha8bIKO8 NPEONPUHUMAMENbCMEA 8 chepe
IHep2emuKl, NPOEKMUPOBAHUSL, UHICUHUPUHSA U IKOIO2UU, COZOAHUSL NOLOACUMENTLHO20 8030€UCMEUs
Ha oKpyJicaiowyro cpedy u 30oposve aooeld. Codepaicanue OUCYUNIUHBL GKIIOUAC CNLe0YIOUjUe TeMbl:
B03MOJICHOCIU 8 3€IEHOM  CMPOUMENTbHOM NPOCKMUPOGAHUY,  MUPOSble MEHOCHYUU 3€e/eH020
CMpouUmenbemed; (UHAHCOBbIE 803MONCHOCMU 8 80300HOBNAEMOU dHepeemuKe, 2eHepayus uoetl Oas
cmapmana. Ha npakmuyeckux 3auamusix cmyoenmul Onpeoeisim 0CHOGHbLE 603MONCHOCMU, NPOOIeMbl U
nomeHyuaibHble peuileHuss Ol OusHeca 6 chepe B0300HOGNAEMOl  IHEP2eMUKU U 3€lIeH020
CMPpOUmMenbCmed;,  NPOAHAIU3UPYIOm NpUMepbl  YCnewiHozo OusHeca 6 cghepe 60300H0BAEMOU
OHeP2eMmuKY WiU 3eI1eH020 CMPOUMENbCMEd;, COCMABSM WIAH 3aUMOOCUCMEUsT ¢ UHBECHLOPAMU.
Hucyuniuna npeononazaem 6vinoaneHue npoekmd, 8 paMKAX KOmMopoeo cmyoeHmovl onpedensim 2-3
npobeMbl, KOMOPble MONCHO Peuunts ¢ NOMOUbIO NPOOYKMOE UL YCaye 8 001acmu 80300HOGIAEMOU
9HepeemuKy Ui 3e1eHo2o cmpoumenbcmed. B cooepocanue oucyuniumnsvt 6yoem unmezpuposan Kypc
«Renewable Energy and Green Building Entrepreneurshipy ynusepcumema /{oloka, pacnonodxcenHulii Ha
nramgpopme Coursera. [ucyuniuna 3aeepuumcs nyOIUYHOU 3aWUMON pA3pabOMAHHLIX 8 NpoeKme
Mamepuanog u uoeu.
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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

XKeimy ~ 3HepreTHKaiIbIK
o0BeKTiIepeTi
MTApHUKTIK rasziap
IIBIFapBIHABLTAPEIH
Oackapy/

VYmpasienne BbIOpocaMu
MAPHUKOBBIX Ta30B Ha
00BeKTax
TETI03HEPTETHK K/
Managing greenhouse gas
emissions at  thermal
power facilities

[ToH cTyneHTTEpAIH KbUTyIHEpPreTnka 00beKTIepi KbI3METIHIH aKbIpaMac CcalachlH — MapHUKTIK ra3jiap
IIBIFapPBIHABIIAPEIH OacKapyapl MeHrepyre OarbiTranFaH. Crynentrep Kazakcran PecryOnmkachbIHBIH
MApHUKTIK Ta3lapAblH IIBIFAPBIHBUIAPEI MEH CIHIpLTYi OOMBIHIIA CaHABIK MeJIepieMe, MOHUTOPUHT
JKOHE eCeNTLTK KyKaTTaMachlH NaWbIHIay OOMBIHIIA 3aHHAMAIBIK JKOHE OIiCTEMENiK CTaHIapTTaphIH
3eplelieliil; KOeMIPTEeKTI peTTey J>KoHEe KOMIPTEKTI TYreHJey cajachIHAArbl XaJIbIKApajblK JeHreiie
TaHBUIFAH OJICTEMeNep, CTaHAapTTap MeEH Kypajgap, NapHHUKTIK ra3jap LIbIFapbIHIbUIAPBIH
BaJMIAIMsIIAY )KOHE TeKcepy anroputMmaepi. Toxipubenik cabakTap Kes3iHAae CTyaeHTTep O0apibk 1, 2
kKoHe 3 ayKplM YIIIH NapHHUKTIK ra3fap HIBIFApBIHABLIAPBIH €CEeNTeH I, COHBIH IIIiHJAEe. JXAHFbIII
ra3gapapl  JKary KesiHae; OKbUIy OJeKTp CTaHIuIaphiHbH, KOO koHe KazaHIBIKTapIblH
Ka3aH/IBIKTapblHAH KeWiHHEeH ecell Oepe OTBHIPBIN, JKbLIy JHEPreTHKAachl VIIIH MapHHUKTIK Tazgap
IIBIFAPBIHABUIAPEIHEIH  OApIIBIK CcaHATTApbl OOWBIHINA KOMIPTEKTI TYTeHIAEY JKYPri3y AaFabUTapbiH
KaJIBINTAaCThIPY Ke3iHZe; KIMMATTBIK CTpaTerusulap MEH JKOJI KapTajlapblH KYpy, KIMMaTThIK
MakcaTrTapasl Oenriiey JarabUlapblH AaMbITafbl. [loH eHIMAEpOiH KeMipTeri i3iH ecenTelTiH
JKaFAaiyiapapl Koca aliFaH/ia, apaiac eMTHXaHMEH asKTajia bl

Hucyuniuna nayenena na o0ceoenue CmyoOeHmamu HeoOmbeMiemMo20 HAnpagienus OesamenbHoCmu
00BEKMo8 MeniodHepeemuKy - YApAeleHus 6blopocamiu NapHuxogulx 2azos. CmydeHmvl uzyuam
3aKonoO0amenvuvle U memoouyeckue nopmovl PK no xoauuwecmeennomy onpeoeienuro, MOHUMOPUH2Y U
COCAasNeHuio OMYEMHOL OOKYMEHMayuu 0 6bl0POCax U NOCIOWeHUAX NAPHUKOBBIX 2A308, NPUSHAHHbIE
Ha MeXCOYHAPOOHOM YPOBHE MEemOOOL02UU, CIMAHOAPMbL U UHCIMPYMEHmMbl 8 001ACU Y2AepoOH020
Pe2yIuposanus U yenepooHoli UHEEHMAapU3ayuY, aieopummbsl npogeodeHus 8anudayuu u eepuguxayuu
6b10p0CO8 NApHUK08bIX 2a308. CMyoeHmvl HA NPAKMUYECKUX 3AHAMUAX NPO8edym pacuémul 6b10pocos
napHuxogvlx 2azoe no ecem Oxeamam (Scope 1, 2 u 3), 6 m.u. npu coCUeaHUU 20PIOYUX 2A308, OM
KOMI08 MENI08bIX INeKMPOCTNAHYUL, MENL0NeKMPOYeHmpanell u KOMenbHbIX, Pa3eusdas npiu mom
VMeEHUs no NpogedeHul0 yeaepoOHOU UHBEHMAPU3AYUU NO BCeM KAME2OPUIM 6blOPOCO8 NAPHUKOBLIX
2a306 07151 OMPACTY MENNOIHEP2EMUKU C NOCTeOVIOUWUM OPMUPOBAHUEM OMUEMHOCIU, 8bipabomaiom
HABYIKU NOCMPOECHUS KIUMAMUYECKUX CIMpamezuti U OOPONCHBIX KAPM, NOCMAHOBKU KIUMAMUYECKUX
yeneil. Jucyuniuna 3a8epuiumcs KOMOUHUPOSAHHBIM IK3AMEHOM, SKIIOUAIOWUM Kelcbl ¢ pacuémom
y2nepooH020 ciedda NPoOYyKyUlL.

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
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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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JurioM angsl Toxipuoe /
[Ipennunnomuas
MpaKkTHKa /
Undergraduate practice

JluruioM ajiael TOXKIPHOCHIH MaKCaThl — CTYACHTTEPAl SHEPTeTHKAIBIK 00BEKTIICPIC KOHE OHEPKACIITIK
KOCITOpBIHAApa MHXKEHEp PETiHJe NPaKTHKANbIK JKYMBICKAa JIalblHIay, JUIUIOMJBIK >K00a HeMmece
JIIIOM/IBIK JKYMBIC TaKbIPHIObI OOMBIHINA KQKETTI MaTepuaiiap MeH KyKarTaMmanap/pl Tanaay. OTkizy
OpBIHIAPBI: JHEPreTHKA JKOHE JKBUIY JHEPreTHUKACHhl KOCIMOPBIHAApHI, KBULY 3JIEKTP CTaHLUHUSIIAPHI,
I'POC, xbuty >Keninepi, FbUIBIMU-3€pTT€Yy YWBIMAApbI, jko0allay MHCTUTYTTaphbl, OHEPKICINTIK
KOCIMOPBIHAAD MEH XOFaphl OKY OPBIHIAPBIHBIH 3epTXaHanapbsl. ToxipnOe HOTIDKENIEepiH WHKCHEPIIK-
TEXHHUKAIBIK KbI3METKepJIep Oaraiai/ipl. CepiKTeC KOCIIOPhIHAAP/IbIH.

Llenv npedouniommnou npaxmuxu - no020moeKa CmyOeHmos K NpaKkmuyeckou padbome 8 00JANCHOCHU
UHOICeHepa HA O00BeKmax 3HepeemuKku U HPOMBIUICHHbIX NPeOnpusmusax, noooop HeoOX0O0UMbIX
Mamepuanos u OOKYMEeHmayuu no meme OUNIOMHO20 NPOEKmMa uiu OunjiomMuou pabomwl. Mecma
npoeedenus NpAKMUKU: 3Hepeemuyeckue u menjosHepeemuyeckue npeonpusmus, TOL], I'POC,
Menyogvle cemu, HAYYHO-UCCLe008aMENbCKUEe OP2AHU3AYUY, NPOEKMHbIe UHCIMUMYMbl, 1a00pamopuu
NPOMBIULEHHBIX npeonpusmuil u Bvicuwux yuebnvix 3asedenuil. Pezyiomamsi npoxoscoenuss npakmuxu
6y0ym OYeHUBaAMbC s UHICEHEPHO-MEXHUYECKUMU PADOMHUKAMU NPeONPUSIMULL NaAPMHEPOS.

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

OKBITYABIH KOchbIMIIIA TYpJaepi/ [lonmoHuTe1bHBbIE BUIbI 00yueHust/ Additional types of training
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OHnipicTik
TareUIbIMaaMa/
IIpounsBoacTBeHHAs
CTaXHPOBKa /
Industrial internship

OHIpIiCTIK TaFbUIBIMIAMAHBIH MaKCaThl — DHEPTeTHKAJBIK KOCITOPBIHAA, OHEPKICINTIK KAcIimOphIHAA
HeMece FhUIBIMHM YHBIMJIA )KYMBIC ICTEN TYpPFaH KbI3METKEp Jiaya3bIMBIHAA TOKIPUOETIK JaFIbUIap.Ibl
KaJBINTACTRIPY. OHAIPICTIK TaFpUIBIMIAAMaZaH ©Ty OpBIHAAPHI: DHEPreTHKa JKOHE OHEPKOCIl
KOCIMOPBIHAAPHI, FRUIBIMH-3EPTTCY YHBIMIAPHI, OHEPKICINTIK KOCITOPBIHAAPABIH 3epPTXaHATAPHI JKOHE
JKOFapbl OKY OPbIHIAphl. OHIIPICTIK TaFbUIBIMIAMAIaH OTY HOTHXKeNIepi keMinae 14 anra (40 caraTThiK
JKYMBIC alTachlH/a) )KYMbIC Y3aKTBIFBIH €CKEPE OTBIPHIM, KYMBIC OPHBIHAH PACTANThIH KY:KaTTapMEH
ecenTesne/i.

Lenv npousgoOCmeeHHOU cmax3cuposKu - pasguimue HABLIKO8 NPAKMUYECKOU OesmelbHOCmU 8
00MJICHOCMU  OeliCmByIouje20 paboOmMHUKA HA IHEPeeMmuUYecKOM NpPeOnpusmuu, nPOMbIULIEHHOM
npeonpusmuuy Ul HayuHou opeanusayuu. Mecma npogedenus npousso0CHSEHHOU CMANCUPOSKIL:
SHepeemuvecKue U NPOMbIUIEHHblE NPeONpUAmuUs, HAYYHO-UCCIe008aAMeNbCKUe  OP2aHU3aAyUY,
1a6opamopuy NPOMbIUTEHHBIX NPEONPUATIUL U 8Y308. Pe3ynsmamut npoxodcoenus npouseo0cmeeHHoll
CMascuposKu OyOym 3acuumsl8amusCs N0 NOOMEPAHCOAIOUWUM OOKYMEHMAM C MeCma pabomsl ¢ y4emom
npoooadcumenvHocmu pabomul He menee 14 nedenv (npu 40-uacoeou paboueii Heoene).

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

OH/PO/LO 4,8,9,10,11




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).

KopsiThiHabI aTTecTaTTay/ UTOroBas arrecramus/ Final attestation
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JIMIUIOM/TBIK SKYMBICTBI
(>x00aHBI) JKa3y JKoHE

KOpFay HeMece KelIeH Ii

€MTHUXaH JailblHaay
JKOHE TarceIpy /
Hanucanue u 3amura
JUTUTOMHO# paOoThI
(mpoekra) uimn
IIOAroTOBKA U cada
KOMIIJICKCHOT'O
ak3amena/ Writing and
defending a thesis
(project) or preparing
and passing a
comprehensive exam

JummoMasIK sxo0anayaplH MaKcaThl — KBUTY SHEPTEeTHKACH OOMBIHINA JUIDIOMABIK )KOOAaHBI (FKYMBICTHI)
a3ipiey ’KoHe KOIIUTIK aj/IbIHAa KOPFay apKbUIbl OKY MPOIECiHAE KOJ KETKI3UINeH OKYy HOTHXEJepiH
kepceTy. JKoOa MbIHANMApAsl KAMTHIBI: ONCOMETTEPMAl IOy JKOHE OHTAMJIBI TEXHHKAIBIK IMICIIIMII
HETi31ey; TEeXHOJOTHSUIBIK IPOLECTIH MapaMeTpiepiH ecenTey; TEXHOJOTUSUIBIK jKaOABIKTHI jKo0anay
KOHE KaOmbIKTapabl >xko0anay, Oarmapiamanay koHe T.0. JIMIUTOMABIK JK00aHBI YHUBEPCHUTET
OKBITYIIBUTIAPEI MEH CEPIKTEC KICIOPBIHIAPIBIH HHKEHEPIIK-TEXHUKAIBIK KbI3SMETKEpIIepiHeH TYPaThIH
OIpJIECKEH aTTECTAIUSUIBIK KOMUCCHS Oaraiaipl.

Llenv Ounonmnozo npoekmuposanus — OeMOHCMPAYUs OOCMUSYHMBIX Pe3VAbMAMos 00VYeHUus 8
npoyecce 00yyeHuss nymem pazpabomku u NyOIUYHOU 3auumvl OUNJIOMHO20 Npoekma (pabomul) no
mennosnepeemuxe. I[Ipoexm exmouaem 6 ceba: aumepamypHuiii 0630p U 000CHO8ANHUE ONMUMATLHOO0
MEXHUYEeCKO20 PpeuleHus; pAcyém napamempos mexHOIO0SUUeCcKo20 Npoyeccda, NpoeKmuposanue
MEXHON02UYECKOU OCHACMKY U KOHCMPYKYuU 000py0osanus,; npozpammuposanue u m.n. Juniomubvii
npoexkm 0Oyoem OYeHUBAMbCs COBMECMHOU AMMECMAYUOHHOU KoMUccuell u3 qucia npogeccopos
VHUBEPCUMEMA U UHIICEHEPHO-TNEXHUYECKUX PAOOMHUKO8 NPeOnpUsIMULL NAPMHEPO8.

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 ynusepcuteTi» KeAK MukpoxBaiudukanus 0arnapiaamMaaapsl
IIporpammbl mukpokBajupuxanniit HAO «TopaiirbipoB yHusepcure
Microqualification programs of NAO ""Toraighyrov University"'

Koanany / Ilpusosxenne / Application
Bexitemin/Y TBep:kaar/Affirm
VYuusepcutertiy OOK Tteparacsk / [Ipeacenatens YMC
yauBepcutera / Chairman of the University EMC

I1. beikos / P. Bykov

(Kombl/moAnHCh/signature)

Xarrama/l[Iporokoi/Protocol Ne
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Binim Gepy OarnapaaMachIHBIH KOJIBI )KOHE aTaybl/
Kox n HaumeHnoBaHue 00pa3oBaTeIbHOM MPOTpaMMBbl/
Code and name of the educational program

6B07112 Xputy 3HepreTka >k9He TYPAKThl JaMy
6B07112 TemnosHepreTuka U yCTOMYMBOE pa3BUTHE
6B07112 Thermal power engineering and sustainable developmentnt

Binim 6epy 6armapiaamacbinbIH Ma3myHsbl / Conepixanne o6pa3oBaTebHoii mporpammsl / Content of the educational program

Ne Monyab aTtaysl/ on Kkoxby/ ux xoHe Bbakbliay Oky HoTHKeci/
Ha3Banue moxy.s/ KZ/ Cemectp/ Kox IouHiH aTaybl/ KOMIIOHEHT/ HBICAHBI/ PesyabTart
Modulename ECTS Cemectp/ / Hassanue nn-cu-nn.nnﬂu/ Huxsa u komnoHeHT/ | dopMa KOHTpPOJIsS/ o0y4enus/
JUCHUITIMNHBI h
Semester Disciplinecode Nameofdiscipline Cycleand Formofcontrol Educationaloutcome
Component
«MuxkpoxkBasmpukanus — KazanabIk #ka0abIKTapbIHBIH onepaTopbi» Ne9 moayi
Moayab Ne9 «Mukpoxkpanudukanus - MalImHUCT KOTEJIbHOT0 000PYy10BaHUSD)
Module Ne9 «Microqualification - Boiler equipment operator»
32 | «MukpokBanuguka JKbuTyTeXHUKaNIBIK ~ eJIey  JKOHe
ns — KazaHapik ZhOB/ Oaxprnay/ BII/TK
XKaOABIKTapBIHBIH 4 3 TIK/ TennorexHuyeckue  MU3MEPEeHUs U BJI/KB Enmt/Sx3/Exam OH/PO/LO 12
orepatopsny Ne9 TEMC 2201 KOHTPOJIB/ BD/EC
Moyl /Moaynb Ne9 Thermal engineering measurements

«MuKpoxBanuduKaIl

and control




33.1 us - ManmmHuct KazanmpIk ka0 pIKTapabIH KYMBIC
KOTEIHHOTO PEKUMIIEPIH peTTey *oHe Oakpuiay / BIL/TK
obopymoBanus» / KZhZhRTB/ Hananka 1 KOHTPOIb pEXKUMOB BJ/KB OH/PO/L0O 9,10,11
NKRRKO/ BD/EC Em1/9K3/Exam =
Module N9 ACOMBE 2202 paboThI KOTETBHOTO 000pyIOBaHUS /
«Microqualification Adjustment and control of operating
- Boiler equipment modes of boiler equipment
34.1 operator» KazanzapIk xaOapIKTapabl )KOHIEY EIL/TK
KZhZhTKK/ )}:(:;4{2 ;:);H:é(:;IHK KBI3MET KepceTy / BJUKB
ROKO/ Y/KHBAHUE KOTCILHOTO BD/EC Em1/9Kk3/Exam OH/PO/LO 10,11
RMBE 2203 o0opyosas / .
Repair and maintenance of boiler
equipment
35.1 KazaHabIK ka0 qbIFBIHEIH
KYMBICBIH/IAFbI aBaPHSIIBIK JKOHE BII/TK
KZhZhAKTZh/ | kanpinran Thic xarmainap / BJI/KB
ANSRKO/ ABapHifHbIC W HEIITATHBIC CUTYaI[H BD/EC Em1/Ox3/Exam OH/PO/LO 9,10,11
EASBEO 2204 | paboThl KOTEIBHOTO 000OPYIOBAHUS /
Emergency and abnormal situations of
boiler equipment operation
«MuxkpoxkBamupukanus — TypouHaNbIK Ka0AbIKTHIH onepaTops» NelOmomxyri
Moayas NelO«MukpokBanuduxanms - MalluHUCT TYPOMHHOTO 000py10BAHU
Module Nel0«Microqualification - Turbine equipment operator»
32 | «MukpokBanuguKa JKbUTyTeXHUKaNBIK ~ eJmey  JKOHe
ust — TypOuHabIK ZhOB/ Oakpuiay/ BII/TK
JKa0 IBIKTHIH TIK/ TennoTexHUYECKHUE  U3MEPEHUs U BJI/KB Eart/Sx3/Exam OH/PO/LO 12
oneparops» NelO TEMC 2201 KOHTPOJIb/ BD/EC
Moy /Moaynb Thermal engineering measurements
Nel0«Mukpoksamud and control
33.2 | ukanus - MaluHuCT KazaHapik sxa0abIKTapIbIH JKYMBIC
TypOHHHOTO peXUMIEpiH peTTey koHe Oakpliay / BII/TK
000pynoBaHus» / KZhZhRRB/ Hananka 1 KOHTPOJIb pEKUMOB BJIKB OH/PO/LO 9,10,11
Module NKRRTO/ 6 6 6 / BD/EC Emt/OK3/Exam g
| _ ACOMBE 2202 | Pa00TBI TypOuHHOTo 000py HoBaHHs
Nel0«Microqualifica Adjustment and control of operating
tion - Turbine modes of boiler equipment
34.2 | equipment operator» KasaubIk a0 apIKTap bl KOHICY EILTK
KZhZhTKK/ g:;lg I-’ff)I(/IH(I)/Ig:JJIILIK KBI3MET KegceTy / BJUKB
ROTO/ YKUBAHUC TyPOHHHOTO BD/EC Em1/OKx3/Exam OH/PO/LO 10,11
RMBE 2203 | 00opyaosanms / .
Repair and maintenance of boiler
equipment




35.2

Ka3zaHIbIK »xa01bIFBIHBIH

JKYMBICHIHIAFbl aBapHSUIBIK KOHE BII/TK
KZhZhAKTZh/ | kanbinran TeIC KaFqaiinap / BJI/KB
5 4 ANSRTO/ ABapuiiHble U HEIUTAaTHbIE CUTYaIUU BD/EC Emt/OK3/Exam OH/PO/LO 9,10,11
EASBEO 2204 | paboTbl TypOUHHOIO 000pY10BaHHMS /
Emergency and abnormal situations of
boiler equipment operation
IIangep Typajsl MasdiMerTep/CBenenus o gucuumiauHax/Disciplines Information
Kpeanrrep
IMonnin aTaynl/ . caHbl/ .
IIoHHiH KbICKaIlIa cMIATTAMACHI/ OxkyHoTH:keci/
Ne Ha"MeHOBaHl.}[e . KpaTkoe onncanue TMCHUTINHBI/ Koawecrso PesyabTat 00yuenus/
aucnunanHbl/Discip o T KpeauToB/ -
. Short description of the discipline Educationaloutcome
line name Number of
credits
«MuxkpoxBampukanus — KazanabIk #xa0abIKTapbIHBIH onepaTopbi» Ne9 moayi
Moayab Ne9 «MukpokBaaupukanusa - MalmmHUCT KOTEJIbHOT0 000Py10BaAHUSD)
Module Ne9 «Microqualification - Boiler equipment operator
32 JKbUTy TeXHUKATBIK [ToHHIH MakcaThl CTYACHTTEPl KBUIYJBIK XOHE OacKa mamMaliap/bl eJIIey JXoHe OaKbLiayMeH
eJIILICY JKOHE OalmaHbICTBl ic-opekeTke naiibiHnay. [IoHHIH Ma3MyHBI: ejiey KYpajlapblHBIH TypJepi MeH
Oakputay/TemnoTexH | KIacCUQUKALUSICH], acTanTapAblH JKYMBIC iCTEY NPHHIUNTEPi, YHEPTETHKAIBIK ayIuT Ke3iHze
WYECKHe U3MEPEeHUsl | OIIIey oficTepi, KaTenep/i Oaranay omictepi. IIoHHIH Ma3MyHBI: eJIey KYpalgapblHBIH Typiepi
U KoHTpousis/ Thermal | MeH kiaccuduKaIuschl, acnanTapablH )KYMBIC iCTey MPHHIMITEP], KaTeTiKTep/i Oaranay 9aicTepi.
engineering CryneHTTep MbIHAJapAbsl OKWIBL OJNIIEeYy KaTeJiKTepi, ONapiAblH Maiga O0omy cebenrtepi, emiey
measurements and ozicTepi MEH Kypanjapbl, TeMIlepaTypaHbl eJjIiey 9IiCTepl MEH aclanTapbl, KBICBIMJBL, KbICHIM
control albIPMAIIBIIBIFBIH KOHE JCHIeHiH OJIIIey 9ICTepl MEH acmanTaphl, CYHBIKTBIKTApIbIH, Ta30apaAblH
JKoHE OYJIbIH UIIBIFBIHBIH enmey. [IpakTHKanbelK cabakTapAa CTyISHTTEp eJlley KaTelirid
TaIgalapl KoHE Oaranaiiibl, TEXHUKAIBIK MAaHOMETPJIEp MEH TEPMO3JIEKTPIIK TepMOMETpPIEpAi
TeKcepeni, CaJKbIHAATKBIIITHIH IIBIFBIHBl MEH >KbULAAMIBIFBIH OJIIey Ke3iHAe KaTeHiH Tapaiy
3aHBIH AaHBIKTAWABI. 3epTXaHaIbIK cabaKTapAa CTyIEHTTep (HM3WKAIBIK [IaMajapibl eJIey 4 OH/PO/LO 12

ofIicTepiH, SKCIIEPUMEHT HOTIKEJIEPiH OHAEY 9IICTEpiH, oJley KaTeliKTepiH Oaranay 9iCTepiH,
COHBIMEH KaTap JKbUIy KYPBUIFBUIAPBIHBIH JKYMBIC NPUHIMIIH 3epTreiini. KopsITeiHIs! Oara
nopT¢oNMOHBI Kapay Ke3iHJe aHbIKTaIaIbl.

Lenvio Oucyuniunvt 56158emMcs NOO20MOBKA CMYOEeHMO8 K OesimelbHOCMU, C833aHHOU C
usMepeHueM U KOHmpojiem meniomexnuueckux u opyeux eeauuun. Cooepoicanue OUCYUNIUHBL:
BUObL U KIACCUDUKAYUST USMEPUMNETbHBIX NPUOOPOS, NPUHYUR Oelicmeus npubopos, memoobl
usmMepenuti npu dHepeoayoume, Memoouku oyenku nocpewnocmu. Cmyoenmvl uzyuam:
NOSPEULHOCIU UBMEPEHUSL, NPUYUHBL UX BO3HUKHOBEHUS, MEMOObL U CPEOCMBA UMEPEHU, Memoobl
u npubopvl 018 UMEPEHUs MeMnepamypvl, Memoobl U Npubopvl 01 UMEPeHUs Oa8leHus,
PAsHOCMU 0A6IeHUll U YPOBHS, UMEPEHUe pacxooa dcudkocmetl, 2a3o6 u napa. Ha npaxmuueckux
SAHAMUSX CMYOEHMbl NPOSeOYM AHAIU3 U  OYECHKY NOSPEUIHOCTIU USMEPEHUSl, NOBEPKY




33.1

Kazannpik

a0 IBIKTap ABIH
KYMBIC PeKUMAEPIH
perTTey KoHe
Oakpuiay /

Hananka 1 KoHTpoJIb
PEKUMOB pabOTHI
KOTEJIBHOTO
oOopynoBanus /
Adjustment and
control of operating
modes of boiler
equipment

MEXHUYECKUX MAHOMEmpPO8 U MePMOIIEKMPUYECKUX MEPMOMEMPO8, onpedeneHue 3aKoHd
pacnpeoenenusi NOSPEWHOCIU NpU  UMepeHuu pacxoda u ckopocmu menionocumens. Ha
aOOPAMOPHBIX 3AHAMUAX CHIYOEHMbl UCCACOVIOM MemoObl USMEPEHUS. (DU3UYECKUX BEeTUYUH,
Memoobl  00pAbOMKU  IKCNEPUMEHMATLHLIX — Pe3VIbinamos, Memoobl OYEHKU NOSPeuHoCmu
UsMepeHull, a Makdice NPUHYUn Oelcmeusi meniomexHuyeckux ycmpoicms. HMmoeosas oyenka
byoem cghopmuposana 6 xooe 3auumovl NOPM@OaUO.

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.

[ToHHIH, MaKcaThl Ka3aH[bIK, )Ka0AbIKTapbIHBIH, CCHIM/II )KOHE aKayChI3 dKYMBICHI MEH PEXKHUMIICPiH
Oanray 'xoHe OaKbUIAy JaFIbUIapbIH MEHIepy 0oJbIn TaObutazbl. [1oH MbIHANAPABI KAMTHUJIBL: iCKE
KOCY KYMBICTapBIHBIH, MaKcaTTapbl MEH MIHJETTEpl, KaOABIKTHI iCKE KOCY, TOJBIK, )KOHE TOJBIK
eMeC TEeXHHKANBIK capanTama, >KaOAbIKTHIH JKYMBIC PeKAMICPi, Ka3aHABIK, KaOIBIKTapPhIH ChIHAY
KoHe OanrTay, IIaH AalblHAAY >KyHenepli MEH onapAblH, >KaOIBIKTapblH ChIHAY >K9HE Oamray,
KYPBUIFBUIAPABIH, CHUMaTTaMalapbl MEH MpOLECTepiH 3epTTey. JKaHy KYpBUIFBUIAPHI, OTTHIK,
KYPBUIFBIIAPEIH PETTEY, KaHy PEKUMIH peTTey, Oy KazaHAapbIHBIH, KBI3ABIPY OCTTEpiHIH, CHIPTKHI
JacTaHyblH 3epTTey, Oy Ka3aHIapblHBIH, KBI3IBIPY OETTEpiHiH, 3PO3USUIBIK, JKOHE KOPPO3USIIBIK,
TO3YBIH 3€pTTeY, Ka3aHIBIK KOHIBIPFBICBIHBIH, Cy PEXUMIH peTTey koHe OaKpuiay, 3epTrey Oy
KasaHJapblHBIH, OapabaHgapblHIaFbl TEeMIIEpaTypaHblH, OIpKEJIKi eMecTiri MeH KepHeYyiH, TikeleH
aFBIHABI Oy Ka3aHAapbIHBIH, TAOUFU alfHAIBIMBI MEH KaHy Ti30€KTepiHiH, 2KpaHAaphIH ChIHAY JK9HE
pertey, Oy Ka3aHABIKTapbIHBIH, aca KbBI3JBIPFBINTAPHIH ChIHAY JKOHE pEeTTey, SKOHOMai3epiepi
ChIHAY X9HE peTTey, TapTia KOHIBIPFBUIAPBIH MTAJalaHy ChIHAFbl, ChIHAY JKOHE LIAH JalbIHAAY
JKyHenepi MeH oNlapblH, jKaObIKTapblH perTey. [IpakTHKaNbIK cabaKrapaa CTyIeHTTep Ka3aHIbIK,
JKaOIBIKTAPBIHBIH, COHBIH, IMIHIE THICTI KOCAIKHBI KaOMBIKTAPABIH, SPTYPIIl KYMBIC PeKAMIEPIH
Oarray, ChIHAY K9HE OAaKpLUIay 9/icTepiH MeHTepeni. baranay keicTi ey Typisae 001abl.

Lenv Oucyunaunvl — npuobpemenie HABLIKOE HALAOKU U KOHMPOISA HAOEHCHOU U 0e3a8apuiiHol
pabomul U pexcumos KomeabHo2o o0bopyoosanus. Coodepoicanue OUCYUNTUHLL, Yeau U 3a0adu
NYCKO-HANAOOYHBIX pabom, NYcK 000py008anusi 6 IKCHIYAmAayuio, HNOIHOe U HEeNOoaHOe
MEXHUUECKoe 0CBUOCMENbCMBOBAHUE, PEXCUMbL Pabombl 000PY008aAHUs, UCIbIMANUE U HATAOKA
KOMEeNbHO20 000PYOOBAHUs, UCNbLIMAHUE U HALAOKA CUCTHEM NbLIENPUSOTHOGIEHUS U  UX
000pydosanus, uccredosanue Xapakmepucmux U Npoyecco8 MONOYHbIX YCMPOUCME, HANAOKA

OH/PO/LO 9,10,11




20PENOYHbIX YCMPOUCME, HAAAOKA MONOYHO2O DEeHCUMA, UCCTe008AHUE HAPYIHCHBIX 3ACPAZHEHUN
nogepxHOCmell Hazpesa NApo8ulxX KOMI08, UCCIe008AHUe IPOZUOHHO20 U KOPPOSUOHHO20 UZHOCA
HOBEPXHOCMEN Hacpesa NAposblX KOMIO0S8, HANAOKA U KOHMPOLb 600HO20 PENCUMA KOMEIbHO20
aspeeama, uccredosanue MemMnepamypHblX HEpAGHOMEPHOCMell U Hanpsdcenull 6 bapabanax
NApoBbIX KOO8, UCHbIMAHUE U HANAOKA KOHMYPO8 eCMeCmEeHHOU YUPKYAAYUU U MONOYHbIX
9KPAHO8 NPAMOMOUHBIX NAPOBLIX KOMJIO8, UCNbIMAHUE U HANAOKA naponepezpesameeli Napoebix
KOMJI08, UCNBIMAHUSA U HAIAOKA DKOHOMAU3€ePO8, IKCHIYAMAYUOHHbIE UCHbIMAHUS MA200YMbEGbIX
VCMAHOBOK, UCHbIMAHUE U HAAAOKA CUCMEM NbLIenpueomosienus u ux obopyooeanus. Ha
NPAKMUYECKUX 3AHAMUAX CMYOeHMbl 0CB0AM MemoObl HANAOKY, UCHLIMAHUSL U KOHMPOJ
PA3TUYHBIX  PeNCUMO8  PAbOmMbl  KOMEIbHO20 000py00sanus, GKIUYAs COOMBEMCmEYoujee
scnomozameinvbHoe obopyoosanue. Oyernusanue npotioem 8 guode peulerus Kelica.

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

Kazannpik
JKaOIBIKTAPIBI
JKOH/JIEY )KOHE
TEXHUKABIK KBI3MET
Kepcery /

PemonT n
o0ciry)XxuBaHue
KOTEJILHOTO
obopynoBaHus /
Repair and
maintenance of boiler
equipment

IToHHIH, MaKcaThl — Ka3aHIBIK, *aOJbIKTApbIHIA JKOHICY *KYMBICTAPBIH XKYPri3y AaFIbLIapbIH
MeHrepy. IloHre MpiHanap Kipeni: Ka3aHIbIK LEXBIHBIH, )Ka0ObIKTapbIH )KOHACYl YHBIMIACTHIPY,
JKOHJICY )KYMBICTAPhIH )KOcHapiay, Ka3aH/AbIK, arperaTblHbIH, HET13T1 )K9He KOCAIKBI JKaOabpIKTapblH
KOHJIEy TEXHOJOTHACH, JKOHJICYJCH KaOAbIKThI KaOblUiiay »OHE OHBIH camachlH Oaranay,
JKaOIBIKTBI PEKOHCTPYKIWSIIAY JK9HE JKaHAPTy Heri3zepi, HOPMATHBTIK-KYKBIKTHIK aKTiIepi
naiijanany. aaeOueTTep, XaOABIKTHI JKOHIEY OOWBIHINA Ky)KaTTaMaHbl peciMaey, Ka3aHABIK,
KOH/IBIPFBIIAPBIH JKOHJEY/II YHBIMIACTBIPY JK9HE TYpiepi, *KBUIBITY OeTTepiH *KoHe Ka3zaHIBIK
OapabaHOapblH  KOHIEY, OTTHIK  KYpPBUIFBUIAPBIH,  apMmarypaiapibl, KyObIpibl  aya
JKBUTBITKBIINTAPBIH JKOHJCY, TOCEY JKOHE OKIIaynay >KYMbICTaphl. [IpakTHKambIK cabaKrapnaa
CTYACHTTEp KOHJEY XYMBICTAPBIH KYPri3y *9HE Ka3zaHIBIK, >kKaOJbIKTapblHA KbI3MET KOpCeTy
auicrepin MeHrepenai. baramay ewmipic OKUTIHIH, KaThICYbIMEH JIEMOHCTPALMUSIBIK EMTHXaH
TYpiHAE 6Texmi.

ey Oucyunmunvl — npuobpemenue HABLIKOS NPOBEOCHUS PEMOHMHBIX PAbOm KOMENbHO2O0
obopyoosanus. Coodepoicanue OUCYUNTUHBL: OP2AHU3AYUSL DEMOHMA 000pPYO08AHUSL KOMETbHbIX
Yexos, NIAHUPOBAHUE PEMOHMA, MEXHONO02Usl PeMOHMA OCHOBHO20 U BCOMO2AMENbHO20
000py006anus KOMENbHO20 azpecama, Npuemxa 000py006aHus U3 pPeMOHmMA U OYEeHKA e20
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Kawecmeda, OCHOBbl ~ PEKOHCMPYKYUU U  MOOepHusayuu  0b60pyooeanus,  UCNOIb30BAHUE
HOPMAMUBHOU  TUMepamypsl, —Ccocmagienue OOKYMEHMAayuu Ha pemMoum  000py0o8aHus,
opeanuzayus u 6uU0bl PeMOHMA KOMEIbHbIX YCMAHOBOK, DPEMOHM HNOGEPXHOCHMEl Hazpesa U
bapabanos  KOMI08,  PEMOHM  20PENOYHBIX  YCMPOUCMS,  2apHUmypvl,  mMpyouamvix
8030yxonooocpesamerneil, 00Mypo8OUYHbIe U U30IAYUOHHBIE pabombl. Ha npakmuueckux 3anamusx
CMyoeHmbvl 0C80AMm Memoobl NPOBEOEHUs PEMOHMHBIX padOm U OOCIYHCUBAHUSL KOMENLHO2O
obopydosanus. Oyenusanue npoidem 6 6ude OeMOHCMPAYUOHHO20 HK3AMEHA C ydacmuem
npeocmasumens npouU3800Cmad.

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.

351

Kazannpik
JKaObIFBIHBIH,
KYMBICBIHIAFbI
ABapUSIIBIK KOHE
KaJIBINTaH ThIC
Karaannap /
ABapuliiHble U
HEIITaTHBIE
CUTyanuu paboThl
KOTEJIBHOT'O
obopymoBaHus /
Emergency and
abnormal situations
of boiler equipment
operation

[ToHHIH, MaKcaThl — Ka3aHABIK JXKaOJIbIKTapPBIHBIH, JKYMBICBIHIAAFBI MYMKIH OOJIATBIH aBapHSIIBIK
JK9HE KANBINTAaH THIC XaFmalaapApl OKBII YHPEHY, CTYACHTTepl ONapIblH, alfblH alyFa JKoHe
JKOIOFa JaibriHnay. [loHre MbiHamap Kipemi: Ka3aHIBIK, KaOJBIKTApBIHBIH, KYMBICHIH/IAFbI
aKayJbIKTapJbl JKOK KOHE JKOK, Ka3aHIbIK JKaOJbIKTapblHA KbhI3MET KOPCETy Ke3iHJeri
Kayinci3ik jkoHe epT Kayilci3miri epekesepi, Ka3aHIbIK KOHIBIPFBUIAPBIHEIH, CEHIMIUIITT JKoHE
aKayChl3 JKYMBICHI, Ka3aHIBIKTHI amaTThl CEOHIIpY: cebenrTepi MEH TEeXHOJOTHSACHI, MaiijaiaHy
MIEPCOHANIBIH OKBITY, allaTThIK JKaFJail. OKBITY, Ka3aHIbIKTapFa TEXHUKAJBIK KbI3MET KOPCETyTe
OaifaHBICTHl aBapusUiap Ke3iHjae MalJaaHylibl MEePCOHANIABIH, MIHAETTEpl, Ka3aHIBIKTapIbl
naiianany kesiHie OONFaH aBapusIIapAbl Tepremn-TeKcepy TopTiOi, aBapusAIapAblH, ajablH ay
JK9HE OKIIaynay I[Iapanapbl, TOTEHIIE >KafFJaiiap Ke3iHIeri MepCoHANJIbIH, iC-9peKeTTepi,
aBapUSJIBIK COHIPY KAa3aHJBIK KOHJIBIPFBUIAPBIHBIH, KOCAIKBI JKa0JBIKTaphIHBIH. Toxipuoesik
cabaKrap/ia CTyACHTTep Ka3aHBIK, )KaOIbIKTapbIHAA aBaPHSUIBIK, )KYMBICTAPABI OPBIHIAAY dIICTEPiH
MeHrepeni. baranmay OUTIKTiIIIK eMTHXaHBIHA YKCAC eMTHUXaH TYPIH/AE 6Tell.

Lenv Oucyuniunvl — u3yyeHUe B03MONCHLIX ABAPUUHLIX U HEUMAMHbIX CUumyayuii pabomol
KOMenbHo2o 000py008anus, NO020MOBKA CMYOeHMO8 K UX NPeOYNpertcOeHuio u JUKSUOAYUU.
Cooepoicanue OucyuniuHvl: NOUCK HEUCIPAGHOCMEl U YCMPAHeHUsi Henoaadok 6 pabome
KOMeNnbHo20 000pY006anus, npasula mexHuku 0e30nacHOCMU U NONHCAPHOU 6e30nACHOCMU Npu
obcaydcueanuu 060py008aHUs KOmioazpesamad, HAOeHCHOCMb U 0e3a8apuliHocms npu padbome
KOMENbHbIX azpe2amos, asapulinblll OCMAHO08 KOMAA: NPUHUHbL U MEXHON02Us, NO020MOBKA
IKCNIYAMAYUOHHOSO nepcomnana, npomugoasaputinsie MpeHUposKu, 06s3aHHOCMU
IKCNIYAMAYUOHHO20 NEPCOHANA Cydde BO3HUKHOBEHUs ABApUll, CEA3AHHBLIX C O0OCIYICUBAHUEM
KOM08, NOPSAOOK pPACCIe008aHUA ABAPULL NPOUCWEOWUX NpU IKCALYAMAyuu KOmios, Mepbl
npounakmuxky U JIOKAIU3AYUYU agapull, Oeucmeue NnepcoHand 6 asapuliHblX CUMYAYUsXx,
ABapuiiHbIll  OCMAHO8 — BCHOMO2AMENbHO20 — 000pPYO0BAHUs  KOMENbHbIX — ycmanoeok. Ha
NPAKMUYeCKUx 3aHAMUAX CMYOEHMbl O0CEOAM MemoOobl NpOGeOeHUs asapuiinblx pabom
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KomenvHo2o  obopydosanus. Oyenusanue npoudem 6 Gude IK3AMEHA, AHAIOCUYHO2O
K8ANUDUKAYUOHHOMY IKIAMEHY.

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.

«MukpokBaaudukamnus — TypOuHAIBIK Ka0ABIKTHIH onepaTopb» Nel0 moxyJi
Mopnyas NelO0«MukpokBanudukamus - MammmHucT TYPpOMHHOTO 000py10BAHUS
Module Nel0«Microqualification - Turbine equipment operator»

32

Kby TeX HUKAITBIK
oJIILIeY JKoHE
Oakputay/TermmoTexH
WYECKHUC U3MEPCHUS
1 KouTpois/ Thermal
engineering
measurements and
control

[ToHHIH MakcaThl CTYIEHTTEepAl XBUIYJIBIK XKoHE OacKa Iamaliapibl OIIey jXoHe OaKplIayMeH
OalmaHBICTBl ic-opekeTke naiibiHaay. [IoHHIH Ma3MyHBI: ejIley KypajJapblHBIH TypJepi MeH
KJIACCU(UKAIISICH, acTaNTapALIH >KYMBIC 1CT€Y NPUHITANITEPl, DHEPTETUKAIBIK ayIuT Ke3iHIe
eney oficrepi, Karenepi Oaranay onmictepi. [IoHHIH Ma3MyHBI: eJIIey KypalJapblHbIH TYpJepi
MeH KiIacCu(UKaIUACHI, acTIalTapAbIH JKYMBIC iCTey IPUHIMNIITEpP], KaTeNliKTepai Oaranay aficrepi.
CryneHtTep MbIHAApIbl OKHUIBL OJIIICY KAaTEIiKTepi, olapAblH maiina Oomy cebenrepi, eiey
o/icTepi MEH Kypanjapbl, TeMIlepaTypaHbl eJjIiey 9JiCTepl MEH aclamnTapbl, KbICBIMJIBL, KbICHIM
afBIPMAIIBIIBIFBIH JKOHE JECHIeHiH OJIIey 9iCTepl MEeH acmanTaphl, CYUBIKTBIKTapIbIH, Ta30apAblH
’KOHEe OyJBIH WIBIFBIHBIH eJmiey. [IpakTHKanblK cabakTap/ia CTYISHTTEp 6eJIley Karelirid
Talgalapl KoHE Oaranai/ibl, TEXHUKAIbIK MAaHOMETPJIEp MEH TEPMO3JIEKTPIIK TepMOMETpIepAi
TEKcepelli, CaJKbIHAATKBIIITHIH IILIFBIHBI MEH JKBULAAMIBIFBIH OJIIeY Ke3iHAe KaTeHIH Tapaiy
3aHBIH aHBIKTAWIbl. 3epTXaHaIbIK cabakTapAa CTYACHTTED (H3MKAJbIK LIaManapibl eJIley
dmicTepiH, SKCIIEPUMEHT HOTIDKEJIEepiH OHJIEY ONICTEPiH, eJIey KaTeliKTepiH Oaranay oJicTepiH,
COHBIMEH KaTap JKbUIy KYPBUIFBUIAPBIHBIH KYMBIC NPUHLUMIIH 3epTreiai. KopweTeiHAbl Oara
nopTQoNMOHBI Kapay Ke3iHJe aHBIKTaIa IbL.

Lenvio Oucyunnumnvl A67I8€MCE NOO2OMOBKA CHYOEHMO8 K OessmelbHOCMU, CEA3AHHOU ¢
usmMepenueM u KOHMpOTeM meniomexHuveckux u opyeux eenuvyun. Cooleporcanue OUCYUNTUHDL:
8UObL U KlacCUpurayus uzMepumenvHbix npubopos, npuryun oelcmeus npudopos, Memoobvl
usmMepenutl npu SHepeoayoume, Memoouku oyeumxu nocpewinocmu. Cmydenmosl usyuam:
NOSPEUWHOCIU UBMEPEHUsl, NPUYUHBL UX 603HUKHOBEHUS,, MEMOObl U CPEOCHBA USMEPEHULI, MEMOObl
u npubopvl 0Nl UBMEPEHUs MEeMNepamypuvl, Memoobl U Npubopvl 015 UMEPEHUs OAGlIeHus,
PasHocmu 0aeieHull U yposHs, usmepenue pacxooa sxcudxocmetl, 2a3o6 u napa. Ha npakmuuecxux
3aHAMUAX CMYOEHMbL  NPOGEOYM  AHAAU3 U OYEHKY HOSPEUWHOCU  USMEPEHUs, NOBEPKY
MEXHUYECKUX MAHOMEempO8 U MePMOIIeKMPUYECKUX MEPMOMEMPOs8, onpedeneHue 3aKOHd
pacnpeoenenusi NOSPEUWHOCIMU NPU  UBMEPEeHUU pacxooa u ckopocmu menionocumens. Ha
1a00PAMOPHLIX 3AHAMUAX CIMYOEHMbL UCCIEOYIOM  MemoObl  UsMEPeHUs (U3UYecKUX BelUYuH,
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Memoowl 06pa60ml<u IKCNEPUMEHMATIbHBIX  pe3Y1bmamoe, Memoobl OYEHKU nocpeuHocmu
usmepeuuﬁ, a makoice npuHyun oelicmeusi meniomexHuyeckux ycmpoﬁcm@. Hmoeosas OYEeHKa
b6ydem cpopmuposana 8 xooe 3auumsl NOPM@PoaUO.

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

TypOuHAITBIK

a0 IBIKTBIH KYMBIC
pEXUMICPIH peTTey
JKoHE OakpLIay /
Hananka 1 KoHTpOJIb
PEKUMOB pabOTHI
TypOUHHOTO
obopynoBanus /
Adjustment and
control of operating
modes of turbine
equipment

[ToHHIH, MaKcaThl TYpOWHAJNIBIK >KaOJBIKTBIH, CCHIMII JKOHE aKayChl3 JKYMBICHIH OamnTay »XoHE
Oakputay HaFmbUIapblH MEHrepy Ooinbim TaObmianmel. 1IoH MBIHamapabl KaMTHIBL iCKe KOCY
JKYMBICTapBIHBIH, MaKcaTTapbl MEH MIHIETTEpi, TypOoarperartapapl chlHayFa OopHaTydaH KeHiHTi
JIaibpiaaay, TypOoarperaTTapiblH, Maillay JkoHe OacKapy >KYHelepiH ChlHAYy XOHE peETTey,
BaKyyMJIBIK, JKYHellep MEH pereHepaTHBTI KOHJBIPFBUIAP/BI ChIHAY JKOHE PETTey, Jieadpaius MeH
JKEMJII ChIHAy JK9HE peTTey. arperarrap, 0y TypOWHAJbIK KOHIBIPFBIHBI TEPMUSUIIBIK, CHIHAYIBIH,
OHAMNaThUIFaH 9iCi, TypOMHAIBIK, )KaOABIKTHI, OacKapy >KyienepiHiH, keTeK KypBUIFbLIapbl MEH
JKETEKTEepiH OarnTay, peTTey )KoHe ChIHAYABIH HETi3Ti 9MIiCTepl MEeH dficTepi, XKeTeKTi OacKapyablH
CTaHJAPTTHI CXeMalaphl, OanTay jkoHe icKe KOCY JKOHIHAETI HOPMATHUBTIK Ky>KaTTaMaHbBIH, Heri3ri
TalanTapbl TypOMHA >KaOIBIFbI, TypOMHAIBIK, >KaOABIKTBIH, CTaHAAPTTHI OacKapy j>KOHE perTey
cynbanapel Toxipubenik cabakrapia CTyAEHTTEp TYpOMHAIBIK >KaOABIKTBIH, 9pTYpIl KYMBIC
peXUMIEPIH peTTey, ChIHAY KoHe OaKpuIay 9aicTepiH MeHrepeni. baranay aypi3iia xaHe xa3bama
cayaJTHaMaHBl KAaMTHUTHIH apayiac eMTHXaH TYPiHJE OTei.

Lenv Qucyuniunvl — npuobpemenue HABLIKOE HANAOKU U KOHMPOJS HAOENHCHOU U 0e3a8apuiiHoll
pabomsl  mypbunnoz2o obopyodosanusi. Colepaxcanue OUCYUNTUHBL: Yeau U 3a0a4u NYCKO-
HANIAOOYHLIX pabom, NOCIEMOHMANCHAS NO020MOsKa mypboazpeeamod K Onpob08aHuio,
ucnuImanus U HAIA0Ka CUCmeM CMA3KU U pecyiuposanus mypboazpezamos, UCHbIMAHUL U
HANAOKa BAKYYMHBIX CUCIEM U Pe2eHepPAMUBHbIX YCMAHOB0K, UCHbIMAHUAL U  HAIAOKA
0eadPaAyUOHHbIX U NUMAMETbHBIX YCMAHOB0K, YAPOWEHHBI Memo0d Meni08020 UCHbIMAHUL
napomypOuUHHOU YCMAHOBKU, OCHOBHbIE CNOCOObL U MEeMOObl HANAOKU, PE2YIUPOGKU U UCHbIMAHUSL
MypoOUHHO20 000PYO0BAHUS, YCMPOUCMBA NPUBOOO8 U UCNOTHUNETbHBIX MEXAHUZMO8 CUCmeM
Ppeyuposanisi, MunoGblX CXem YNpagieHus Npueooamu, OCHO8Hble MpPeboBanUs HOPMAMUBHOU
OOKyMenmayuyu no Halaoke u coaue 8 IKCHIAYAMAayuro mypouHHozo 000py008anus, Munosvie
CXeMbl YNpasienus u pecyiuposanus mypounnozo obopydosanus.Ha npaxmuuecxkux 3ansmusx
cmyoenmul 0C80AMm Memoobl HAAAOKU, UCNLINAHUSL U KOHMPOJSL PA3TUYHBIX PeNCUMO8 pabdombl
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mypounno2o 06opyodosanu. Oyenusanue npoiidem 6 6ude KOMOUHUPOBAHHO2O IK3AMEHA,
cooepacanyeco YCmHuwlil U NUCbMEHHbII 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

TypOuHanbIK
JKaOIBIKTHI JKOHNIEY
JKOHE TEXHUKAJIBIK
KBI3MET KOpCeTy /
PemonT 1
00CITy)KBaHHE
TypOUHHOTO
obopymoBanus /
Repair and
maintenance of
turbine equipment

ITenHiH MakcaThl TYpOMHANBIK >KaOJBIKTApABl JKOHJACY KYMBICTAPBIH JKYPri3y JaFabUIapbIH
MeHrepy Oombin TaObutaabl. [IoHre MbIHAJNAP Kipeldi: TypOMHAIBIK IEeX KaOJBIFBIH JKOHICY/II
YHABIMIACTHIPY, JXKOHACYII >KOcCIapiiay, TypOoarperarTblH, HETI3Ti >KOHE KOCAIKbl KaOIbIFBIH
JKOHJIEY TEXHOJIOTHACHL, XaOJBIKTHI JKOHIEyNeH KaObuinay jKoHE OHBIH camachklH Oaranay,
JKaOJIBIKTHI PEKOHCTPYKLUSIAY JK9HE KaHAPTY HEri3jiepi, HOPMATUBTIK-KYKBIKTHIK, HOpMaJlap/Ibl
nainanany. ameduerTep, )KaOABIKTHI J)KOHIeY OONBIHIIA Ky’KaTTaMaHbl JaiiblHAay, TypOHHaIaps!
JKOHIEYNI YHBIMIACTBIPY JKoHE Typiiepi, TypOWMHAIBIK KalaKTapabl JKoHE OaFbITTayIIbI
KaJlaKTap bl XKOHJIEY, TOCEY KIHE OKIIayay *KyMbIcTapbl. Taxkipubemnik cabaKrapja CTyIeHTTEp
TypOUHaIBIK KaOABIKTHI )KOH/CY JKoHE KbI3MET KepceTy dficTepiH MeHrepeni. baramay enpipic
OKUTIHIH, KaTBICYBIMCH JEMOHCTPAITMSIIBIK, €MTUXaH TYPIHAC OTeIi.

Llenv Oucyunaunvl — npuodpemenue HABLIKO8 NPOGEOEHUS. DEMOHMHBLIX pabom MmMypOUHHOZO
obopyoosanus. Coodepoicanue OUCYUNTUHBL, OP2AHU3AYUSL PEMOHMA 000PYOO8AHUs. MYPOUHHBIX
Yexoe, NIAHUPOBAHUE PEMOHMA, MEXHON02UsL PEeMOHMA OCHOBHO20 U GCHOMO2AMENbHO20
060pydosanus mypoOyCmaHOBKY, NpUemMKa 000pyo08anus U3 peMOHmMAa U OYeHKA e20 Kaiecmsad,
OCHOBbl  PEKOHCIPYKYUU U MOOepHU3ayuu  000pyo006anus, UCHOIb308AHUE HOPMAMUGHOU
JUMEpamypul, COCMAasieHue OOKYMEHMAYUU HA PEeMOHM 000pYOO8aHUs, Op2aHu3ayus U 6uUobl
PEMOHmMa mypOuH, peMoHm JONAMOK U HANPAGIAIOWe20 annapama mypouH, 006MypoeouHbvle U
usonAYUOHHBLle pabomvl. Ha npaxmuueckux 3aHAmMusx CHyOeHmbl 0C80SM Memoobl NPOGeOeHUs.
PpeMOHmMHbBIX pabom u obcayscusanus mypounno2o obopyoosanus. Oyenusanue npoiidem 6 uoe
0EMOHCMPAYUOHHO20 IK3AMEHA C yyacmuem npedcmagumens Npou3e00cmasd.

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
servicing turbine equipment. The assessment will take the form of a demonstration exam with the
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participation of a production representative.

35.2

TypOunanbik

JKa0 IBIK
JKYMBICBIHBIH
ABAPUSIIBIK KOHE
KaJIBITITHI EMEC
JKaFainapsl /
ABapwuiiHble 1
HEITaTHbIE
CUTyanuu paboThl
TypOMHHOTO
obopynoBanus /
Emergency and
abnormal situations
of turbine equipment
operation

[ToHHIH, MaKcaThl TYpOUHAIBIK, Ka0AbIKTBIH, )KYMBICBIHIAFbl MYMKIH OOJIaThIH aBapUsIIBbIK JKOHE
KAJIBINITaH THIC XKaFIainap/pl OKy, OJap/AblH alIbIH ay jKoHe jkot0. [IoH MbIHAIApBl KaMTHIbI,
TYpOMHAIIBIK, >KaOABIKTBIH, KYMBICHIHAAFBl aKayJBIKTap/Abl KOO JXK9HE KO, TypOWHAIBIK, HEeX
KaOABIKTapblHa KBI3MET KOpceTy Ke3iHIeri Kayilci3mik jkoHe epT Kayilci3firi epesxkenepi,
TypOUHanapAplH CEHIMIUIIT MEH aKayChl3 >KYMBICH, TypOMHAHBIH aBapUsUIbIK, TOKTaTBUIYHI:
cebenTepi MEH TEXHOJIOTHSACHI, TMaijiajaHy TEePCOHANBIH OKBITY, anarThlK JKaFJaiiFa OKpITY,
JKayanTel TypOHMHamapFa TEXHUKANbIK KbI3MET KepceTyre OaiylaHblcThl aBapusjiap KesiHae
naijananyisl TepcoHall, TypOMHamapIel TNaijaiaHy Ke3iHae OOJFaH aBapHsulapAbl Teprer-
Tekcepy TopTiOi, aBapusTIapbIH, AJIABIH ally JK9HE OKIIayJiay Iapaiapbl, aBaprsUIbIK, JKaFaaiiapaa
MIEPCOHAJIABIH, i1C-9peKeTTepi, TYPOMHAHBIH, KOCAIKbI JKaOABIKTAphIH aBAPHSIIBIK, COHAIPY OIpJIiK.
[IpakTukanblK, cabakrapia CTYAGHTTEp TypOUHanbK >KaOIbIKTa aBapHsUIBIK >KYMBICTAPIbI
OopeIHAAY dAicTepiH MeHrepeni. baranay ayei3ma skoHe jka3zdama cayaqTHaMaHbl KAMTHTBIH apajiac
EeMTHUXaH TYpiHIe eTei.

Lenv Oucyunnumnvl — uzyueHue 603MOJICHBIX ABAPUUHLIX U HEWMAMHBIX cumyayuil pabomol
mypounHo2o 000pyoosanus, ux npeoynpedxcoenus u auxeuoayuu. Coodepowcanue OUCYUNTUHDBL:
NOUCK HEUCHPABHOCMeEl U YCMPAHeHUus. HenoladoK 6 pabome OCHOBHO20 U GCHOMO2AMENbHO2O0
MypOUHHO20 000pPYO08AHUs, NPABUIA MEXHUKU OE30NACHOCMU U NOJICAPHOU Oe30nacHOCmu npu
obcyacusanuu 000py008ans MypoOUHHO20 Yexd, HAOEHCHOCHb U De3a8aputinocms npu pabome
mypOuH,  AGAPUIIHBILL  OCMAHO8  MYPOUMBL.  NPUYUHBL U MEXHOLO02Usl,  NOO20MOBKA
IKCHIYAMAYUOHHO2O nepcoHana, npOMuUBOAsaAPULHbIE MPEeHUPOBKU, 0bs3anHOCMU
IKCHIYAMAYUOHHO20 NEPCOHANA CyHae 603HUKHOBEHUS ABAPUL, CEA3AHHLIX C O0OCHYICUBAHUEM
mypoun, NOpsao0oK paccied08aHust Asapuii NPOUCUeOWUx Npu OKCHIyamayuu mypour, mepol
npogurakmuxky U JOKAIU3AYUY asapuil, Oelicmeue NepcoHald 6 dA8APUUHBIX CUMYAYUsX,
ABAPUIIHBILL  OCMAHO8 — BCHOMO2AMENbHO20 — 000py006anus  mypounuvlx  ycmanoeox. Ha
NPAKMUYECKUX 3AHAMUAX ~CMYOEHMbl  0CB0AM  MemoObl HPOGeOeHUsl ABapuliHbLIX  pabom
mypounHo20 060pyO008aAHUSL. Oyenuganue npotidem 8 Gude IK3AMEHA, AHANOSUYHO20
KEANUDUKAYUOHHOMY 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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B~onpaHy /MpunoxeHne /Application

Buiim Gepy 6argapnamacblH Kenky «6B07177 - XXblny aHepreTnka XaHe TepaKkTbl gamy»
CornacoBaHune obpasoBaTeNlbHOM NporpamMmmbl «6B07177 - TennoaHepreTnka n ycToiiunBoe pasBuTue»
Coordination of'the educational program «6B07177 - Heat power engineering and sustainable development»



