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MHHoBaumAnblK  6inim  6epy Gargapnamacbl Kesfieci  KpKatTap
HerisiHae a3ipneHreH/VIHHOBaLMOHHaA o6pa3oBaTe/ibHasdA nporpaMmva
paspaboTaHa Ha OCHOBaHWUW Creayowmnx JoKymMeHToB /The Innoyaiiye
ecivcaiionai pro”raw 18 Jleyelopecl on lhe ba$l8 ofF ihe lollolying
ciocuTeni»

«>XKblNy 3HepreTnKa» KajeapacblHbIH OTbIpbICbIHAA KapacTapbingbl/
PaccmoTpeHa Ha 3acefjaHnn Kageapbl «TeHM03HepreTHKa» /
Con8l(lerecl sii ihe Tee(in8 ol'ihe Mepariteni «Heai ponyer
engineering»

1 MeMnekeTTiK >KOfapbl X3HE JKOfapbl OKY OpHbIHaH KeWiHri  6inim
craHgapTtel (KP BFM 20.02.23 Ne 66 pepakuusacbl) / TOC Bbicliero wu
nocneBy30BCcKoro obpasosaHus (B pegakuun MHuBO PK ot 20.02.23 Ne66) /
8LlLe 3ianciarci oF Hi8her arci PoSiSra<ivial,e Eéucaiion (a3 alenéeé by ihe
ME3KK ciaieci 02.20.23 NO. 66)
2. KasakcTaH Pecny6numkacbl >Xofapbl 6inimM  6epygil, YATTbIK GiNiKTiNiK
WeHbepi/HayMoHanbHas pamkKa KBaMUKauuiA - BbiCLero 06pa3oBaHus
Pecny6nukn KasaxcTtad/blaiionai  Owalillcaiions fratework [or Hi8her
Eéucaiion of Ihe Kepublic of Karakhsian
3. Kacibu craHgapT/MpodeccrmoHanbHbIiA cTaHaapT/ProFessional 3ianéarci:
- MNC «3kcnnyatayns M PeMOHT KOTNOTYPOUHHOro o6opyaoBaHus» YY
Axkagemuns «TypaH Mpodm».
- Xumunyeckas sogonoarotoska kotnos. TOO «BPOEXxperi3»
- MNC «3kcnnyarauns 1 peMoHT 060pyf0BaHNA U TPyOONPOBOAOB TEM/IOBbIX
cetei» TOO «BPBEXperi3»
- MNC «OpraHunsaumsa 1 3akKcnayarauus 3HeproTexHNYeckoro o6opynoBaHus
TennoBov anekTpocTaHuumn» TOO «BPBEXper|3»
- MC «Peann3aums n cobIT TennoBoit aHepruen» TOO «BPOEXxpell3»
- MNpodheccnoHanbHbIi CTaHAAPT «IKCMyaTauus CUCTEM TENIOCHAOXKEHNS.
MpunoxxeHune K npukasy Ne 262 ot 26 nekabpsa 2019 roaa MNpepcenatens
MpaBneHns HaunoHaibHOM NanaTbl NpeAnpuHUMaTenein Pecny6nmkm
KasaxcTtaH «ATaMeKeH».
- TpodeccmoHanbHblin - cTaHaapT «OnepaTtuBHOE YNpaBfieHWe Tena0BbIMU
cetaMu». [punoxeHne K npukasy Ne 255 ot 18 pekabps 2019 ropa
Mpeacenatens [MpaBneHns HauuoHanbHOW Nanatbl  MNpeanpuUHUMAaTEnei
Pecny6nunkun KasaxctaH «ATaMeKeH».
4. «KasakCTaHHbIH »aHa MaMaHAbIKTap MeH Ky3blpeTTep atnacbl (2020 xbin) /
«ATnac HoBbIX npoeccuii n komneTeHuuii KasaxcraHa (2020 rog) / «Aiia3 o~
neyy prol-essions ang coTpeiencie3 oF Karakhslan (2020)

XarTama/lNpoTokon/ProLLcol Ne «06» Of 20£<i

KaegpameHrepywici/3asegytowninkagenpoii/Heaciof ciepariteni
(bimmvossipaive)



Kenicinai/CornacoaHo/AS8reeri ¥liblM opraHusauum/Heaci ol” or8anl2aiion
CeHepanbHbINAUATN | A<NaBNOAPCKME TEMIOBbLIE CETU»

WmaHae"HLLIM. 09 » 6/ 207

M.O./M.IN./P.P.
PaKynbTeTTIH OKY - aficTeMeNiK KeHeciMeH Kenicingi/ XatTama/MpoTo*M*r6i6col Ne £ « »  0Of 201y
CornacoBaHo y4e6HO - METOANYECKMM COBETOM (haKynbTeTa/ ®akynbTeTTiH OOK Teparackl/lNMpeacenatens YMC takynbteta/Chairwwan ol
AS8reeln by ihe ecincaiionai anc] welhoc'olo8ical comncii oClhe Cacuiiy Ihe Facnlly's EMC <=*— O.Tanunos / O.Talipoy

(konbl)

YHNBEPCUTETTIH, OKY - 8AicTeMeNiK KeHeciMeH Kenicingi/ Xattama/lMpotokon/Proiocoi Ne £« » Ol 20*7
CornacoBaHo y4ebHO - MeTO4MYECKNUM COBETOM YHUBepcuTera/ YHusepcuteTTiH O9Kaeparacol/Ipegcesarens YMC

A8ree(1 by ihe erincaiionai ani Teihoiioio”icai councii oCihe nniyersiily yHusepcuTeta/Chainhan ol Ihe LUiyer3iiy EMC
/"11. BbikoB / P. Bykoy

(konbl N'—

AKafeMnsnblK KoMuTeT/AKagemmyeckuii komuteT/AcaileTic coTTiiiee

A.Teri/ N.damunnsa/]Y. 8urnarte Nayasbi><bi/[omkHocTb/lob Llie Konbl/Moanuck/8iinalure
O.Tanunos /0. Tanmnos / O.Talipoy PbI3, hakynbTeT fekaHbl/ Phb, fekaH takynbteTta/ Phb, Facuiiy Bean
A.KapmaHos / A.KapmaHos / A.Karwiarnoy PHE>, Katheapa meHrepywici / Phb, 3aBegytowwmin kadegpoii / Phb, Heacl oF
Oepaviteni

XK. Tynebaesa / XX. Tyneb6aesa / 2h.Tnlebaeya XKblnyaHepreTvka maructpi, ara OKbITyLLbl/ MarnucTp Tenn03HepreTuku,

cTapLumii npenogasaTens / Masier ol TherTtai Po\yer En8ineering, 3enior

EecLUrer

H. >Karanapos / H. XXaranapos / N. 2ha8aparoy «KasakcTaH anoMuHuini» AK XX3O0-HbIH TypOuHanbIK LeXblHbIH 6acTbIrbl /

HauanbHuK Typ6uHHoro uexa TAOL, AO «AntomuHuin KasaxcTtaHa» / Heaci
of Ihe Lrbine 3hop of The Iherwai powuer piani ol «AUTINUT oF
Karakhsian» 18C

A. AwaHunH / A. AwaHnH / A. Ashanin T3-302 cTyfieHTi / cTyaeHT rp. T3-302 / siucieni 8r. T3-302



SKCMNEPTHbIN KOMUTET

A.Teri/ll.®damnnunsaA.8urnare Nayasbimbl/JomkHocTb/1lob Lilie Konsbi/Mognuce/8ienalure
M. Beikos / IN. Bbikos / P. Bykoy AKagemuanblk macenenep 6oibiHLa backapma MyLueci - npopekTop /
UneH npasneHuns no AB -npopektop / MeTber oi-lhe Boarci ior AcacieTic I/I r
AiTairs - ¥ice-Keclor -
A. KaceHoB / A.KaceHos/ A. Kasenoy AKKIEMUANBIK KbI3MET AenapTaMeHTiHIH agnpekTopsl /AnpekTop JAL/ / n I
birecior of Ihe Oepariteni of Acagetic Aciwiies /
C. XaceHoBa / C. XaceHoBa / 8. Khasenoya AKagemusanblk kongay 6ackapMacblHblH 6acTbIrbl/ HavyanbHUK ynpaBneHus
akafiemuueckoi nogaepxku/ Heaci of ihe Acacietic 3uppori Oepariteni: ¢~ A
O.Npuropees/O. puropbes/ O.0rigoryey «[MaBnogapaHepro» AK XX30-3 xumus LexbiHbIH 6acTbirbl / HavanbHUK

xunm.uexa TIL-3 AO «[MasnogapaHepro» / Heaci o£ Cherticai bepariteni
oF ThPP-3 oi" «Payioéarener§o» I3CP

A.BeprysnHos / A.bepry3snHos / A. Ber8urinoy npodeccop / npoteccop/ proiessor
B. OgHopBopen/ B. OgHoasopel, / V. Ocinociyorei3 T3-302 ctypeHTi / ctyaeHT rp. T3-302 / 3ingeni 8r. T3-302 Ng



Biaim 0epy 6arnapaamacsinbinnacnoptsl/Ilacnopr o6pa3oBaTteanHoii mporpammsl/Passport of the educational program

Tipkey Hemipi/Peructpanmonnsiii Homep/Registration number

Binim Gepy canachbIHBIH KOJBI )KOHE aTaybl/
Koxa u HaumeHoBaHue o6macti oOpa3oBaHus/
Code and name of education field

6B07 Unxenepiik, oHACY )KOHE KYPBUIBIC caajapbl
6B07 Unxenepusle, 00padaThIBAIOIINE U CTPOUTEIBHBIC OTPACIIU
6B07 Engineering, manufacturing and civil engineering

JlaiibiHgay OaFbITBIHBIH KOJIBI KOHE aTaybl/
Kox 1 HauMeHoBaHue HANPaBICHUs TOATOTOBKH/
Code and name of training direction

6B071 MuxeHepus sxoHe HHKESHEPITIK ic
6B071 MuxeHepus 1 HHXEHEPHOE JEII0
6B071 Engineering and Engineering

binim 6epy GargapiaManapbITOOBIHBIH KOIBI KoHEaTaybl/
Kon n HauMeHoBaHue rpynibl 00pa3oBaTeIbHBIX TPOTrpaMm/
Code and name of educational programs group

B062 DnexTpoTrexHuKa KOHE SHEPreTHKA
B062 DnexTpoTexHMKa U SHEPreTuKa
B062 Electrical Engineering and Energy

binim Gepy GarmapiamMachbIHBIH KOIBI KOHE aTaybl/
Kox n HaumeHnoBanue 00pa3zoBaTeIbHOM POrpaMmbl/
Code and name of the educational program

6B07112 Xputy sHEpreTHKA )KOHE TYPAKTHI 1AMy
6B07112 TemosHepreTuKa U yCTOWIHUBOE Pa3BUTHE
6B07112 Heat power engineering and sustainable development

binim 6epy 6arnapnaMachblHBIHMAKCaThl/
Ilens 06pa3oBaTebHON IPOTrpaMMBbl/
Purpose of the educational program

TypakTel naMyfa, CEHIMIUIIKTI apTThIpyFa XoHE >KaOABIKTHI IMaliJaaHy]IbIH
TEXHUKAJIBIK TOYEKEJAepiH TOMEHAETyre OaillaHBICTBI MIHAETTEP/l ICKe achlpy
YIIIH KY3BIPETTUIIKTEpl Oap >KbLIy AHEPreTHKAchl CalachblHIArbl MaMaHAap/bl

Aasapliay / IlogroroBka cCHEIMUAIHMCTOB B o0yacTu TCIIJIOOHCPTCTUKH,
O6J'I21)13IOIIII/IX KOMIICTCHIOMUAMU I peajindalvu  3a7a4d, CBA3AHHBIX C
yCTOfI‘lHBBIM pPa3BUTHUEM, IOBBIIICHUECM HaACKHOCTH )51 CHHXXCHHEM

TEXHHUYECKHX PUCKOB paboThl obopymoBanus / Training of specialists in the field
of heat power engineering with the competencies to implement tasks related to
increasing reliability and reducing technical risks of equipment operation

binim 6epy GargapiaMachIHBIHTYP1/ NHHOBanUsITBIK
Bun obpazoBarenbHOil mporpamMmbl/ WNuHoBanmoHHas
Type of educational program Innovative
¥BIII 6oiipiamna genreit/Yposens mo HPK/Level according to the NQF 6

CBIII 6otisamia genreit/Yposens mo OPK/Level according to the SQF 6

binim 6epy GargapiaMachIHBIHEPEKIIEIKTEeP1/
OtnuyntensHbIe 0COOEHHOCTH 00Pa30BaTENBHOM MPOrPAMMBI/
[Distinctive features of educational program

NunoBanusibik O6utiM O6epy Oarmapnamackl «llaBrnomapanepro» AK cepikrec

KocimopelHAapel, «Eypasusiblk  SHEpPreTHKaNblK  Kopnopauusacedy  AK,
«Kazxpom» THK Axkcy deppokopsitiia 3aybiTel ¢unuansl, «Kazakcran
amoMuuuiiiy  AK  Oipmece  OTBIpbII  93IpJIeHAl  KOHE  CTYACHTTEpi

KOCIMOpBIHAAp/Ia 1ICKEe achIPhUIATHIH HAKThl OM3HEC-TIPOIeCTepre TapTa OTHIPHII,
YHHUBEPCHUTET MOHE CEpiKTeC KOcImopbiHAap ©Oa3achlHOa ICKE acChIPbUIATHIH
0oJ1aabl.

WMuHoBanusielk  OlniMm - Oepy  OarjapiaMachlHbIH — epekmieniri  —  <«OKvury
SHEPTeTHKA >KOHE TYPaKThl JaMy» Herisri (0actel) Oarnmapiamachkl OOWBIHIIIA




JKOHE MHKpOKBanudukanusagan tannay oombiama («KazaHIbIK ka0abIKTapabiH
onepatopel», «TypOMHAIBIK >KAaOABIKTBIH OIEPATOPBI») OKY HOTHXKEIEPiH
KaJIBIITACTBIPY, TOHACPAIH Ma3MYHBI «0KaHa MaMaHABIKTAp aTiachlHAY colikec /

WuHoBanyoHHast oOpa3oBaTelibHAs MOpOrpaMM pa3paboTaHa COBMECTHO C
npennpuatusiMu-naptaépamu - AO  «IlaBnogapanepro», AO «EBpa3uiickas
PHepreTudeckas Kopropanus», AKcyckuil 3aBoj (eppocmiaBoB ¢pmman «THK
«Kazxpom», AO «Amomunnii Kazaxcrana» u OyneT peanu3oBbIBaThcs Ha 0ase
YHUBEpPCUTETA W NPEANPUSITUH-NAPTHEPOB C IPUBICUYEHUEM CTYIEHTOB K
peaabHbIM TEXHOJIOTMYECKUM IPOLECCaM, PEAIM3yEeMbIM Ha NPEANPUATHSIX.
OCOOEHHOCTPIO HMHHOBALIMOHHOW 00pa30BaTENbHON IMPOrpaMMBbl  SIBISIETCS
dbopMupoBaHHEe pe3yabTaTOB OOydYeHHs I10 OCHOBHOW (Major) mporpamme
«TemnosHepreTuka W yCTOMYMBOE  pa3BUTHE» W IO  BbIOOpPY U3
MUKpoKBaIudukanuil («MaluHUCT KOTEIBHOI0 000pya0BaHUA», «MalIMHUCT
TYpOMHHOTO O00OpYJOBaHMS»), COJAEp)KaHUE MAUCLMILUIMH B COOTBETCTBUU C
«ATnacom HOBBIX mpodeccuiin/

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

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

OxkpiTy Tini/SI31k 00y4enus/Language of education

Ka3ak, opbIc / Ka3aXxCKHid, pycckuii /
kazakh, russian

Kpenurrep xenemi/O6wem kpeauros/Volume of the credits

240

Bepinerin nopexe/llpucyxaaemas crenens/Awarded degree

bakanasp/bakanasp/Bachelor

Oky mep3imi/Cpoxk o6yuenus/Period of study

4 xxpu1/4 Tona/4 years

Hasapnay OarbIThIHA apHaJIFaH JULEH3USHBIH )KOHE OFaH KOCHIMIIIAHBIH
HOMIpi1/

Homep nuiieH3nn Ha HanpaBJiIeHUE TOATOTOBKY U MPUIIOKESHUS K HEH/
Number of the license for training direction and its annex

Ne 035 ot 04.04.2019 1.




AKKpeIUTTey areHTTITiHIH aTaybl )KoHE aKKPEAUTTEY iH KOJITaHbLTY
Mep3iMi/ HaumeHoBaHHME aKKPEIUTAIMOHHOTO areHCTBA M CPOK JICUCTBUS

aKKpeIuTaIm/

The name of the accreditation agency and the period of accreditation

validity

Tysekrin 6inikTijik cunarramacel / KBanungukannonnas xapakrepucruka Boimycknuka / Qualification characteristics of a graduate

bepinerin mopexe/
[Mpucyxnaemas creneHs/
Degree awarded

«6B07112 — XXpiny sHEpreTHKa *)oHe TYpakThl Aamy» bbb OolibiHIIa XKbpUTy?HEpreTHKa OaKaIaBphl
bakanasp Temmosnepreruku o OIl «6B07112 — TennosHepreTuka U ycTOMYUBOE Pa3BUTHEY»
Bachelor of Heat Power Engineering in the EP «6B07112 — Heat power engineering and sustainable
development »

Kacibu kp13meT cananapsl/
Cdepsl mpodeccnoHaIbHON AeATETLHOCTH/
Areas of professional activity

ey HepreTukaiblK OHipicrieH OaiIaHbICTHl FHUIBIM MEH TEXHHMKA canacbl/O0nacTh HAYKH U TEXHUKH,
cBs3aHHas ¢ TemodHeprerudeckum mpousBoacToM/ The field of science and technology related to heat
and power production

Kacibu kp13met 00bexTinepi/
O0bexThl MpodeCCUOHATHEHON AesITeIbHOCTH/
Obijects of professional activity

OHECPICTHUKA CallaChIHAArbl KaApJapAabl JadpjaayJbl KOHC KaflTa Jadgpiiayabl  KY3€re acCbIpaThbIH
KBUTY?HEPreTHKa KOCIMOPhIHJAPhI, K€3 KeNTeH YATiAeT! FhUIBIMU-3epTTey YHbIMIApPhl, OPTa KOCINTIK Oi1iM
Oepy MekeMerepi/sHepreTHUeCKue MPEANPHUITHS, HayYHO-HCCIIeI0BATEIbCKHE OPraHU3allii JTIF000T0 THIIA,
YUPEXIEHUS  CpPEelHero MnpodeccHoHaNbHOrO  O0pa30BaHUs, OCYLIECTBISIONIME TOATOTOBKY U
NIEPEnoArOTOBKY KaJapoB B 00JIaCTH TEIUIO3HEpreTUku/energy enterprises, research organizations of any
type, institutions of secondary vocational education that train and retrain personnel in the field of thermal
power engineering

Kacibu kp13met MoHIEpi/
[TpeameTs! mpodeccHOHABHON 1eATeNbHOCTH/
Subjects of professional activity

KBLTyIHEPreTUKAJIBIK OHEPKCIOIHIH TEXHOJIOTHSUIBIK MPOIeCTepl MEH Ka0IbIKTaphl, THHOBALIUSJIBIK KOHE
paIoHaIN3aTOPNIBIK KBI3MET, TYNKI OHIMHIH camacklH OakpUlay Kyheci, KOCIMOpBIHIAFbI —cama
MEHEDKMEHTI KYHeci, KOCIMOPhIHAAFbl €HOEKTI KOpPFay JKOHE OHEPKACIMNTIK KAyINCi3IKTI KaMTaMachl3 €Ty
KYHECI/TeXHOJIOTMYECKUE TMPOIECCHl W O00OpYAOBaHHE TEIUIO3HEPreTHUECKOW MPOMBIIIICHHOCTH,
MHHOBAIIMOHHAS U PpalMOHAIN3AaTOpCKas JAeATeIbHOCTh, CHUCTEMbl KOHTpPOJII KadyecTBa KOHEYHOMH
NPOAYKIIMH, CHCTEMa MEHEKMEHTA KadecTBa Ha MPEANPHUITHH, CUCTEMa OOECIeUCHHsI OXPaHbl TpyAa U
NPOMBIIIIICHHOM Oe3omacHocTr Ha mpeanpustuun/technological processes and equipment of the heat and
power industry, innovation and rationalization activities, quality control systems for final products, quality
management system at the enterprise, occupational safety and industrial safety system at the enterprise

Kacibu kp13mert Typepi/Buabt
npodeccroHanbHOM nestenbHocTH/ Types of
professional activity

OH/IIPICTIK-TEXHOJIOT SITBIK; yileIMaacTeIpy-6ackapy, ecenrey-xobanay/mpon3BoICTBEHHO-
TEXHOJIOTUYECKasi,  OpPraHW3allMOHHO-YIPaBJICHYECKasi,  pacyeTHo-mpoekTHas/  production  and
technological,organizational and managerial, settlement and design




Oky nmoTuzkenepi/Pesyabrarsl 00y4yenusi/Educational outcomes

Kanbinmrackan maiibIMaaynap/abl aybi3iia jKoHe kaz0alia TypJe YChIHA OTBIPBIIN, KONTUIII OpTaja e3apa ic-KMMBLI )acayra KaOuterTTi /
CnocoGeH B3aHMO/IeiiCTBOBATh B MOJIMSI3LIYHOI cpele, YCTHO M MUCHMEHHO NMpeacTaBjss BbipadoTanHble cy:xaenus / Able to
interact in a multilingual environment, orally and in writing presenting developed judgments

OH1/PO1/ LO1

CaHpIK TEXHOJIOTHSIIAPABI KOJJIaHA OTBHIPHII, CTATUCTHKAIBIK JKOHE OJIIeYy OMICTEpiH, KYHENIK Taljgay SIICTepiH, (PU3HUKAJIBIK JKOHE
MaTEeMaTHKAIBIK MOJENbAEPAl, KOHCTPYKTOPJBIK Ky)KaTTaMaHbl KOJIJaHA OTBHIPHIN, MOHApAJbIK 3epTTeyiep OapbIChIHAA AalbIHFaH
aepektepai TyciHmipyre ka0izerti / CnocoGeH HHTEPNPEeTHPOBATH JAaHHBIE, MOJYYeHHbIe B XojJe MEKIUCIUNIHHAPHBIX
Hccje0BaHMii, MCIOab3ys UH(pPOBble TEXHOJIOIMH, INPHUMEHAS CTATUCTHYECKHE W H3MepUTebHbIe MeTOIbl, MeTOAbl
CHCTEMHOr0 aHa/IN3a, Gu3nvyecKue U MaTeMaTH4YeCKHe MOJIeJIH, KOHCTPYKTOPCKYI0 nokymenTanuto / 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

Komanma KypambIHaa ChIHFaCBIHAAPIIBI JKayarn Oepe OTBHIPHIN, TaiM-MEHEKMEHTTI KOPCETE OTBHIPHIN, KICIOM caagarbl HOPMATUBTIK-
KYKBIKTBIK aKTiJIEp MEH HOPMATHBTIK Ky>KaTTap/bl MTaii1ajgana OThIPHIIL, Ko0alapabl a3ipiieyre )oHe icke acblpyra KaoineTti / Criocoden
B COCTaBe KOMaH/bl pa3padaTbiBaTh M PeaJIN30BbIBATH NPOEKThl, KOHCTPYKTHBHO pearupysi Ha KPpUTUKY, AeMOHCTPUPYS TaiiM-
MEeHEKMEHT, HCNO0JIb3ysl HOPMATHBHO-TIPABOBBIE aKThI H HOPMATHBHBIE JOKYMEHTHI B nmpodeccuonaabHoi 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

ChIHN oiinay narabUTapbIH MaiianaHa OTHIPHII, aKNapaTThl TYCIHAIPY jKoHe Oaranay apKbUIbI KOCIOM jKOHE dJI€YMETTIK cajlaia OHTAMIIbI
HiemiMaep HyCKalapblH KanbITacTeipaabl / ['eHepupyeT BapuaHThl ONTUMAJIbHBIX pellleHHii B Mpo(ecCHOHATLHONH U COIUAIBLHOM
cdepe, HHTEPNPETHPYSI M OLlEHMBasi MH(POPMALIMIO, HCIOJIb3Ys HABBIKM KpUTHYeCKoro Mbliienus / Generates optimal solutions
in the professional and social sphere, interpreting and evaluating in formation, using critical thinking skills

OH4/PO4/ LO4

TepMoarHAMUKANBIK IHUKJIIAPABI, JKBUTYy anMacy TMpoLecTepiH, ONapAblH MapaMeTplepiH, CYMBIKTap MEH Ta3JapAblH KO3FalbIC
MPOLECTEPIH Tajlay apKbUIbl KbUIY-DHEPreTHUKAJIBIK MPOLECTEPAIH MOAENbAEPIH Kypyra Kabuierti / CnocobeH co3gaBaTh MoOJeJH
TeMJIOHEPreTUYEeCKUX INPOLECCOB, AHAJM3UPYHA TEPMOAUHAMHUYECKHE HHMKJbI, TEIJIOOOMEHHbIE NMPOUECChl, UX NMapaMeTpbl,
npoueccol ABMKeHHUs1 kuaKkocreii u razos / Capable of creating models of heat and power processes by analyzing thermodynamic
cycles, heat exchange processes, their parameters, processes of movement of liquids and gases

OH5/PO5/ LO5

YHemi KeTUIIipy oicTepiHe cyieHe OTBIPBIN, >KYMBIC KEHICTITiH YTHIMJIIBI YHBIMIACTBIpA >KQHE pecypcTapibl THIMII Taijnanana
OTBIPBIN, YHEMJII OHIIPIC TYXKBIpbIMAAMachiH icKe achklpyra KaOuterti / CnocodeH peaju30BbIBATH KOHIENMIUIO Oepe:KIHBOro
NMPOM3BOJACTBA, ONUPASACH METOAbI OepeKIUBBIX YJIYUYIIeHUil, PAMOHATBHO OPraHu3ys padouyee NPOCTPAHCTBO U 3G (PeKTUBHO
ucnoab3ys pecypebl / Able to implement the concept of lean production, relying on lean improvement methods, rationally organizing
the workspace and efficiently using resources

OH6/PO6/ LO6

HopmatuBTik KyXaTTapJAblH TalaNTapblH €CKEPE OTBIPHIN, MYIbTH(QHU3UKAIBIK MOJEIbICY, OHTAWIAHIBIPY XOHE aBTOMATTaHIBIPY
OMICTEPIH KOJJaHA OTBIPHIN, KbLUTY-TEXHOJIOTHSIIBIK KaOJBIK KEIIECHIH KoOalayFa jKOHE DHEPTHUSHbI YHEMJCHTIH KaOIbIKThI, COHBIH
IIiHAe aBTOHOMJBI SHEpPrus KeslepiH TaHmayra KaOutetri / CnocofeH NpPOoeKTHPOBATh KOMILIEKC TENJI0TEXHOJIOTHYeCKOro
OﬁopyIIOBaHI/Iﬂ, HCIIOJIB3YyHd METOAbI MyJIbTI/Iq)I/BI(I‘leCKOFO MOAC/IMPOBAHUA, OINTHMHU3AIIMM H ABTOMATHU3alUU, YUYMUTbHIBasd
TpeOOBaHNSI HOPMATHBHBIX JOKYMEHTOB U OCYHLIECTBJIsIsI BbIOOP dHeprod¢g(peKTHBHOro 000py10BaHusl, BKJIOYAsi ABTOHOMHbIE
ucrounuku 3ueprun / 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

OH7/PO7 ILO7




autonomous energy Sources

3UAHIBI JKOHE KayinTi (akTOpiapIblH dcepiH OOJIbIpMaii, KOJOTHAIBIK HOpMalapbl CaKTail OTBHIPBIN, OHIIpIC KbI3METKepyepi MeH
XaNbIK YIIH KaylnTepiH IEHrediH TOMEHAETYy VIIiH Imapainap KoyijgaHyra KabOumerti / Cnoco0eH mpeanpuHUMAaTh Mepbl JJsi
CHHMKEHUS] YPOBHSI ONMACHOCTEH /1JIs pA0OTHUKOB MPOM3BOACTBA U HACEJIEHUsl, IPeJ0TBPallas Bo3/eiicTBHE BPeIHBIX U OMACHBIX
(dakTopos u cod.nonas 3xoornueckne 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

OH8/PO8/ LO8

Kbuty TEXHOJOTHUSIIBIK KAOJBIKTHIH CEHIMJII JKOHE aKayChl3 JKYMBICHIH KaMTaMachl3 €Til, MYMKIH OOJIaThIH TEXHUKAIBIK KayimTep/Ii
Oaranay OHE alJblH aixy OOMBIHIIA MIapanap KeIIeHiH jXy3ere acbipyra KaOuterTi / Crioco0eH OueHMBATh M Npeaynpe:kaaTh
BO3MOKHbIe TeXHHYECKHEe PHCKH, peajn3ysi KOMILUIEKC Mep, o0eclneydMBAIMX HAAEKHYI0 U Oe3aBapuiiHyio padory
TemIoTexXHoJornueckoro opopynoanusi / 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

Herisri xpuTly SHEpPreTHKANbIK >KaOIbIKTHI IMaialiaHyFa, KOJJIAHBICTAFBl KAOJBIKTHI JKaHAPTYFa JKOHE KaHa >KaOJbIKTHI (KaHa
TEXHOJIOTHSFA), COHBIH IIIiHJIE >XAHAPTBUIATHIH JHEPrHs KO3JepiHIe XyMbIC icTedTiHaepai Oeitimaeyre kabinerri / Cmocoden
OCYHIECTBJISATH IKCIIYATAIMI0 OCHOBHOI'O TENJI0IHEPreTHYeCKOro 060pyA0BaHusi, MOJEPHU3UPYS CYLIECTBYIONIee U aTaNTHPYH
K padoTe HOBOe 000opya0BaHNe (HOBYIO TEXHOJIOTHIO), B TOM 4YHCJe padoTaoinee Ha BO30OHOBIIsieMbIX YHepropecypcax / Able to
operate and maintain basic thermal power equipment, upgrading existing equipment and adapting new equipment (new technology) to
work, including those operating on renewable energy resources

OH10/PO10/
LO10

3aMaHayu TEXHMKAJBIK KETICTIKTEp/l MaiianaHa OTHIPBIN, OHBIH KOFApbl SHEPTHs THIMILIITIH KaMTaMachl3 €TETiH KOCAJIKbI KBLTY-
SHEPreTUKAIBIK KaOIBIKTHl MailajaHy >koHe >keHaeyre KaOinetrri / Crnoco0eH ocylIecTBASATH JIKCILUIYATAIMI0 M 00CIYy:KMBAaHHE
BCIIOMOIaT€JbHOI0 TENJTOIHEPIreTUIECCKOro 060pyz[013aﬂml C HCIHOJbB30BAHHUEM COBPEMECHHLIX TEXHUHYCCKUX L[OCTH)!(eHHﬁ,
o0ecreynBasi ero BbICOKYIO 3HepreTuueckyo d¢pdexruBHocts / Able to operate and maintain auxiliary heat and power equipment
using modern technical advances, ensuring its high energy efficiency

OH11/PO11/
LO11

3aMaHayu eImiey JKOHE AJIEKTP KaOABIKTAphIH TaianaHa OTHIPHIN JKOHE HOPMATHUBTIK KY)KaTTaMaHbBIH TaJANTAPBIH €CKEePE OTHIPHIII,
KBUTYy TEXHOJOTHSUIBIK KOHIBIPFBUIAP/IBIH YHEPreTHKAIBIK ayIHUTiH Xyprizyre kaounerti / CnocofeH oCymecTBIAATH IHEProayauT
TCIVIOTEXHOJIOI'HYE€CKUX YCTAHOBOK, HCIOJIbB3yf COBPEMCHHOC M3MEPUTCIBLHOEC H JIJIECKTPOTCXHUYECCKOC oﬁopyuonanne u
YUYdTHIBasi TpeOoBaHusi HopMaTuBHOI nokymeHTamum / 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

JKbuty eHmipymIi jKoHE JKbUTYAbl TMalJalaHaThIH KaOABIKTBIH SHEPTUs TUIMIUIITIH apTThIPY, OHBI KAHFBIPTY, OHBIH INIIHJE KOJIAAHBICTAFbI
KOHE aHa XKaOJbIKTBl OeHimiey OOWBIHINA INIapayiapiblH TEXHUKAIBIK-DKOHOMHUKAIBIK Heri3gaeMeciH a3ipieyre kabinerri / CnocobeH
pa3padaTpIBATh TEXHHKO-IJKOHOMHUYECKHE O00OCHOBAHHE MEPONPUATHII MO NOBBLINIEHHI0 DJHeEPreTHyeckoii 3IPPeKTUBHOCTH
TEIJIOreHEPUPYIOIIEro U TeIUIonucnoJb3yomero obopynosanus / 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 i31H HOJIIK MHHOBAIMSIIBIK TEXHOJIOTHSIIAP/IBI, KATIBIKTAPAbl IMUCCHUSCHI3 KOJIETe KapaTy KOHE KOpIIaraH OpTara SMHUCCHSIApIbI
TOKTATY/bIH 3aMaHayH TEXHOJIOTHSJIAPBIH SHT13Y apKbUIbl 3USHIBI 3aTTap IbIH MIBFAPBIHIBUIAPHIH a3aiTyra KabuieTTi / CnocodeH cokpamarb
IMHUCCHUH BPEAHBLIX BEIIECTB, BHCAPAH HHHOBAIIMOHHBIC TCXHOJIOIT'UU HYJIEBOT0 YIJIEKHUCJIOTHOIO CJj€/1a, 0e39MHCCHOHHOH Yrwim3anuu
0TXO0/I0B, COBPEMEHHBIX TEXHOJIOTHi TOJaBJieHHsI BbIOPOcOB B okpy:kawmyio cpexy / Capable of reducing emissions of harmful
substances by introducing innovative technologies for zero carbon footprint, emission-free waste disposal, and modern technologies for
suppressing emissions into the environment

OH14/P0O14/
LO14




Binim 6epy 6arnapiaamMacbeiHbIH Ma3MyHbl/Cosiep:kanue o0pa3oBaTtejbHol nporpamMmmbl/Content of the educational program

OKy HoTIKECT/

Monyns araysl/ Cemectp/ Tor komst/ [TonniH aTaysl/ Lk sxone Bakemay 1AL/ Pesynprar
Kz/ Kon KOMITOHEHT/ ®dopma KOHTPOJIs/
Ne | Ha3panue momyJsi/ Cemectp/ Ha3panue aucuummHbl/ oOyueHus/
ECTS JIUCLIUIUINHBL/ T LMK ¥ KOMIIOHEHT/ Form of control .
Module name Semester T Name of discipline Educational
Discipline code Cycle and Component outcome
Huka OO0/ (OK=51 kp, BK/KB=5 kp) = 56 kpenutoB
Miungerti komnoHeHT (51 kpenut) / O0si3aTenbHblil KoMnoHeHT (51 kpeaut) / Required component (51 credits)
Kazakcran TapUXBI [Uctopwust
1 5 2 IK1101 Kasaxcrana / History of Kazakhstan 00/l /OK EmT/OK3/Exam OH/PO/LO 1,3
2 5 7 Fil4102 Ounocopms /- dunocopua -/ 00/]1 /OK Emt/Ox3/Exam | OH/PO/LO 1,3
Philosophy
OneyMeTTik-casicu  OimiM  Momymi  /
Nel Moaynb  COIUATBHO-TIOIUTHYCCKIX
&1 MOZyJIb suannii / Module of socio-political
«"'ymMaHUTapIBIK knowledge:
OLTiM JKoHE Soc 4103 5 ' IC ISociol
Pol 4104 neymerrany/Coumonorus/Sociology,
3 TY/IFAHDIH TYPaKTE! 8 7 Cascarrany/ITomuronorus/Political 00/] /0K Em1/OKx3/Exam OH/PO/LO 1, 3
namysD / Moynb Kul 4105 science
Nel Psi 4106 ’
Monenuerrany/Kynapryposnorus/Cultu
«I"'ymanuTapHsie rology
3Hafmﬂ 1 [Icuxonorus / [Icuxomnorus
YCTOWYHBOE /Psychology
Pa3BHTHE ler timi /MHOCTpaHHBIH SI3bIK/
4 JHYHOCTI [ 10 1,2 IYa 1107 . OO0/l /OK EmT/OK3/Exam OH/PO/LO 1
Foreign language
Module Ne 1 T >
«Humanitarian Kasak (opsic) Tini /Kazaxckuii
5 knowledge and 10 4,5 KYa 2108 (pycckmit) s3e1k /Kazakh (Russian) 00/l /OK EmT/3K3/Exam OH/PO/LO 1
sustainable personal IAanguage
development KIapaTThIK-KOMMYHHUKAISUTBIK
TexuoJorusap /MupopmannonHo-
6 5 1 Ict 1109 KOMMYHHKAITHOHHBIE TEXHOJIOTUH/ 00/] /OK Emt1/OK3/Exam OH/PO/LO 2
Information and Communication
Technologies
7 8 1-4 | FK 1110 Jlene mBIHEIKTRIPY /- Dusideckas 00/]1 /OK Cwin/3au/Pass | OH/PO/LO 1, 3
kyneTypa / Physical Culture
KK/TK mukai =5 kpeaut /IHukia BK/KB =5 kpenuto/ KV/EC cycle =5 credits
8.1 5 3 BZhOT 2101 | OMIP Kaylncisairi xane enbexrl 001 /KB Em1/9K3/Exam OH/PO/LO 8
Kopray /be3omacHoCTS




JKU3HEJICSTEIILHOCTH U OXpaHa Tpyaa/
Life safety and labor protection
KykbIk Herizepi jxoHe chibaiiiac
JKEMKOPJIBIKKA KApChl MOJICHHET
8.2 OPAK 2101 [Ocnosyt npasau 0OJ1 /KB Emt/DK3/Exam OH/PO/LO 3
AQHTHKOPPYIIHOHHOM KyIbTypbl/
Fundamentals of law and anti-
corruption culture
DKOHOMUKA JKoHe OM3HEC HeTi3/epi
8.3 OEB 2101 fOcHoBEI SKOROMHKH 1 Ou3HECA/ 00/ /KB Emt/Ox3/Exam | OH/PO/LO 3,13
Fundamentals of Economics and
Business
8.4 OE 2101 xoiorus Heriznepi /OCHoBL! 0OJT /KB Emt/dx3/Exam | OH/POILO 14
skomorun/ Fundamentals of ecology
Fruteimu 3eprreynepmin Herizaepi
8.5 ONI 2101 /OCHOBBI HAYYHBIX WCCITEAOBAHMIA/ OO/ /KB Em1/DOx3/Exam OH/PO/LO 1,3,4
Fundamentals of scientific research
KapKpUTBIK cayaTTBUIBIK HeTi3lepi
8.6 OFG 2101 /OcHoBBI (hrHAHCOBO# rpamMoTHOCTH/ OO/ /KB Em1/DOx3/Exam OH/PO/LO 1,3,13
Basics of financial literacy
BII muxai GKK/TK = 127 kpenut /Huka B/1 (BK/KB) = 127 kpeauton/ BD cycle (KV/EC) =127 credits BK
No2 moynb ] .
9 «Ipremi 5 1 Him 1201 Xumus / Xumus / Chemistry BJ /BK Em1/9K3/Exam OH/PO/LO 2
TCXHUKAJIBIK
10 | AAHBIEALIO / 5 1 | Matl 1202 Maremarika 1/ / Mathematics 1 BJ1/BK Ewr/Oxs/Exam | OH/POMLO2
Monyinp Ne2
«DyHaaMeHTaNbHA
MartemaTuka 2/ Maremartuka 2/ OH/PO/LO 2
11 s TEXHUYECKast 5 2 Mat2 1203 Mathematics 2 BJ1 /BK Em1/9K3/Exam
MOATOTOBKAY /
Module Ne 2
12 «Fundamer_]t‘?‘l 5 2 Fiz 1204 ®usuka / Ousnka/ Physics BJI /BK Emt/Ox3/Exam OH/PO/LO 2
technical training
moduley
Ne3 Moy TeXHUKAIBIK TEPMOIMHAMHUKA
13 5 3 TT 2205 /TexHuueckas ~ TepMOAMHAMHKA  / B/l /BK Em1/9OK3/Exam OH/PO/LO 5
«OKbuysHEpreTrKa Technical th q g
HBIH TEOPHSIIBIK }KGC nical thermodynamics ;
HeriIepiy / BLTYMaHbBI3AIMACY
14 Mo ;[yIJLIE No3 5 3 TM 2206 Temmomaccooomen / Heat and mass B /BK Em1/2OK3/Exam OH/PO/LO 5
«Teopetuueckue transfer
15 OCHOBBI 5 2 MZHG 1207 CyiibIKk  JKoHE Ta3 MeXaHHKachl [ BJ1/BK Em1/9K3/Exam OH/PO/LO 5




TEIIOIHEPTETUKI» Mexanuka >xunkoctd u raza/ Fluid
/ Module Ne3 and gas mechanics
fo ;:;if:teigaestgcfa:] eat DJEKTPOTEXHUKA KOHE 3JICKTPOHHKA
16 u power EE 2208 /DIEKTPOTEXHUKA K  DJIEKTPOHUKA/ Bl /BK Em1/3K3/Exam OH/PO/LO 12
. Electrical Engineering and Electronics
engineering»
Ned monynb XKeimy SHepreTHKachHBIH —HeTi3Aepi
«Kacibun medepaix JKOHE OJKOJIOTHSUIBIK TpoOieManap /
Herizaepi» / OCHOBEI TEIUIOAHEPT € TUKU u
17 Monyis Ne4 OTEP 1209 9KOJIOTMYECKHE po0GIeMbl/ B/l /BK Em1/3K3/Exam OH/PO/LO 4,14
«OCHOBBI Fundamentals of  heat  power
poQeCcCHOHATBHO engineering and environmental
r0 MacTepcTBa» problems
/Module Ne4
«Fundamentals of Oxy toxipubeci /YueOHasa npaxtukal
18 professional Edgcationgl practice ’ b/ /BK Com/3au/Pass OH/POALO 34
excellence»
Kbuty  syekTp  cTaHIUSIAPBIHBIH
TEOPHSITBIK Herizaepi /
19 TOTES 2211 TeopeTnyeckue OCHOBBI  TEILUIOBBIX BJ1 /BK Em1/DOx3/Exam OH/PO/LO 4,5,6
anektpudeckux craniuii / Theoretical
foundations of thermal power plants
Ne5 Monynb Cynst JanbIHAAY ABIH ¢usuka-
«Dueprus XUMUSUTBIK, ~ omicTepi  /  Dwusuko-
20 | eHmipyxdiH omicTepi» FHMPV 3212 | xumudeckne MeETOABI  TOATOTOBKH BJ1 /BK EmT/OK3/Exam OH/PO/LO 11
/ Monyib Ne5 Boasl / Physico-chemical methods of
«Meronbt water preparation
reHepaluu DHeprusHbl OHAIPY KOIHE TApaTy
sHeprum» / Module xKyi#tenepi / Cucrembl IPOU3BOJICTBA U
21 | No. 5 «Methods of SPRE 3213 pacnpeneneHus SHeproHocurenei / Bl /BK Emt/Ox3/Exam | OH/PO/LO 11,13
energy generation» Energy production and distribution
systems
OpTaNbIKTaHABIPBIIFAH KBUIBITY JKOHE
22 TTS 3214 | XeumiTy eiinep / Temnopuxauus u BJI/BK Emr/9x3/Exam | OH/PO/LO 6,7,11

terwioBsle cetH / District heating and
heating networks




Nel-mmi KOCINTiK MIPAaKTHKA

23 /TlpodeccnonansHass mpakThka Nel/ BJ1 /BK Crin/3au/Pass  |OH/PO/LO 9,10,11
Professional practice Nol
OTBIH AaliBIHAAY TEXHOJOTHSACH /[
24 TPT 2216 TexXHOJIOrMs TOATOTOBKU ToIuivBa/ BJ1/BK Em1/OK3/Exam OH/PO/LO 11
Fuel preparation technology
CoprsLiap, KEJJIETKIITED,
2 Neb mopyus Koﬁnpecé)opnap / Hacocrﬁ, BJ1 /BK
5 |« KsurysHeprerukan NVK 3217 Emt/OK3/Exam OH/PO/LO 11
BEHTUJIATOPHI, KOMIpeccopsl / Pumps,
PIK TIPOTIECTEP MCH fans, compressors
Kﬁ%fi:ﬁ%/ OHIPICTIK KBUTY JKOHE Macca aaMacy
«HpO?_[eCCL; " npouectepi MeH KOHABIPFbUIApHI /[
26 ——— PTPU 3218 | LIPOMPILLICHHbIC BT /BK Emr/Jx3/Exam | OH/PO/LO 67,11
TeTLIOOHEPreTHKIY / TeHHOMacco6MeHHm_e IpoLecChl |
Module No. 6 ycranosku/ Industrial . heat and mass
«Thermal power transfer processes and installations
engineering JXKorapbl TemrieparypajblK MPOLECTep
processes and KOHE HKOFapBbI TEMIIePaTypalibl
devicesy KOHABIPFBLUIAPABIH JKYMBICBI
27 VPEVU 3219 | /BricoxoTemmepatypisie npoueccet n B /BK Emt/Ox3/Exam | OH/PO/LO 10,13
IKCILTyaTalus
BBICOKOTEMIIEPATYPHBIX YCTAaHOBOK /
High temperature processes and
operation of high temperature plants
Ne7 monymp Kty JKany TeopusicbIHBIH HeTi3aepi
28 HCPTCTHKAHBIH OTG 2220 /OcHoBsI Teopun ropenus / Basics of BJ{/BK Em1/9Ox3/Exam | OH/PO/LO 5,8,14
IKOIOTHATIBIK combustion theory
acriexTiaepi» /
Momyib Ne7 JKbLTysHEpre TUKANBIK
«DKOJIOTUYECKHE KOHIBIPFBUIAP/IbI MaliIaany Ke3iHaerl
ACIICKTBI KOpIaran opTansl Kopray/OxpaHa
29 [ Nodveng OOSETO 3221 | OXPYX@IONEH CpeEt DM BAL/BK Ewr/3x3/Exam | OH/PO/LO 14

«Environmental
aspects of heat
power engineering

OKCINTyaTaliuy TEINIOOHCPT€TUYCCKOI'O
obopynosanwus/ Environmental
protection during operation of thermal
power equipment




Ne8 Monyne «Kbuty
JHEPreTHKACHIH/IaF

JKblTy SHEpreTHKANBIK
JKAOIBIKTAPABIH CEHIMILIITT
TEOPHACHIHBIH HeTi3aepi /OCHOBBI

30 | Bt CCHIMALIICOKOKE OTNTO 3222 | FeOPHI HAAGHKHOCTH b /BK Emr/9xs/Exam | OH/PO/LO 9,10,11
Tayekeaep» / TEIIODHEPIETUIECKOTO T
Monysb Ne 8 obopynosanus/ Fundamentals of the

«HapnexHocts theory of reliability of thermal power
PHUCKH B equipment
TEIUIOSHEPreTHKE) / JKeuryMeH xxa0abpIKTay Kylenepid
Mol(.j u]::('el'No. 8 d naﬁaZnaHy Ke3iHjeri }TleyZKenngp
31 «.R eliability an REST 4223 /PUCKH TIpH DKCIUTyaTallui CHCTEM BJ1/BK Ewmt/9x3/Exam |OH/PO/LO 9,10,11
risks in thermal B :
L teriocHadxkenust/ Risks during
power enginecring? operation of heat supply systems
MukpoxBanuduxanuu (15 xpeauTon)
32 | «MukpokBanudpuka
JKbITyTeXHUKANBIK ~ ONIey  KOHE
ous — Kazaaapik
JKaO/IBIKTAPBIHBIH TIK 2201 Gapinay/ TennoTex irteckue B/l /KB Em1/OK3/Exam OH/PO/LO 12
ortepatopbi» Ne9 M3MEpEHHs U koHTposib/ Thermal
. engineering measurements and control
Moy /Moayib
33.1 Ne9 KaszanapIK a0 IpIKTapIbIH KYMBIC
«Mukpoksannpuka PEKUMIIEPIH peTTey *koHe Oakpuiay /
uwst - MarmHuceT 990p | HATAIKa H KOHTPOIL PEKMMOB BJ1 /KB OH/PO/LO
KOTEJILHOT'O NKRRKO 220 paboThI KOTETBHOTO 000pyIOBaHUS / Enr/3xs/Exam 91011
obopyaoBanus / Adjustment and control of operating
Module Ne9 modes of boiler equipment
34.1 | «Microqualification KazaHpIK %a0abIKTap Ikl XKOH/ICY
- Boiler equipment JKOHE TEXHHUKAIIBIK KBI3MET KOpceTy /
operator» ROKO 2203 PeMOHT 1 00CTy’)KUBaHHE KOTEILHOTO b1 /KB Emt/9k3/Exam | OH/PO/LO 10,11
ob6opynosanus / Repair and
maintenance of boiler equipment
35.1 KazaHIbIK »xa01bIFBIHBIH
JKYMBICHIHIAF bl aBAPHSITBIK KOHE
KaJIBITITaH THIC XKaFaainap / OH/PO/LO
ANSRKO 2204 | ABapwuiiHble U HEIITATHBIC CUTYaIlUH b1 /KB EmT/OK3/Exam 9,10,11
paboThl KOTETBHOTO 000pyIOBaHUS /
Emergency and abnormal situations of
boiler equipment operation
32 | «MukpokBanudpuka KeImyTeXHUKANBIK ~ eNIIey  JKoHe
1ust — TypOuHabIK TIK 2201 Oakputay/TennoTexHUYecKHe B /KB Em1/OK3/Exam OH/PO/LO 12
JKaO IBIKTHIH u3Mepenuss M koHTpojb/ Thermal




onepaTopbl» Ne9

engineering measurements and control

Moy /Moyib
33.2 NEIO(;MHKPOKBE‘HH KazauapIK a0abIKTapIbIH )KYMbIC
VKAl - PEXHMJIEPiH peTTey jKoHe OaKpuIay /
MaLHHHCT OH/PO/LO
TypOHHHOTO 3 | NKRRTO 2202 Eaagjfﬁ ;p‘%l‘f}fgf;’fg;?ﬁgiwm ) 5]l /KB Emt/dk3/Exam 9,10,11
o0opyoBaHms» / Adjustment and control of operating
Module modes of boiler equipment
34.2 Ngl()_«Mlcroqu.ahﬁc KazaHabIK ska0abIKTap bl JKOHIEY
ation B} Turbine ’KOHE TEXHUKAIBIK KbI3MET KopceTy /
equipment 3 ROTO 2203 PemonT 1 00CITy:)kMBaHUE TYPOUHHOTO B/l /KB EmT/OK3/Exam OH/PO/LO 10,11
operator» o6opynosanus / Repair and
maintenance of boiler equipment
35.2 KazaHapIK a0 qbIFBIHBIH
YKYMBICBIH/IAFbI aBAPHSIIBIK, JKOHE
KaJIBINITAH ThIC Karmainap / OH/PO/LO
4 ANSRTO 2204 | ABapwuiiHblie U HEIITATHBIE CUTYAINH BJ1 /KB Em1/OK3/Exam 9,10,11
paboTs! TypOUHHOTO 000pyHOBaHUS /
Emergency and abnormal situations of
boiler equipment operation
KIT unkai (KK/TK = 55 kpegur /Iukia I (BK/KB = 55 kpegurta/ PD cycle (KV/EC) = 55 credits
Nel0 monyns
« Kbty KazauabiK KOHABIPFBUTAPHI /
36 OHCPTCTHKAITBIK 5 KU 3301 Kotensusie ycranosku/ Boiler I/ BK Em1/3K3/Exam OH/PO/LO 5,7
KOHJIBIPFBLIApY / installations
Momyms Ne 10
«Temnosneprernuec
KHE YCTaHOBKI» /
37 Module No. 10 5 TD 3302 KpLty KO3FANTKBINTADEL / Ternoshle T1JT/ BK Em1/9K3/Exam OH/PO/LO 7
«Thermal power neurarenu / Heat engines
unitsy»
Nel1 Moyt Koy SHEPrETHKAIBIK Kyhenepi
Kpiny ’KOHE SHEPTHSHBI NalIanany /
38 SHEpTETHKACHIH/IAF 5 TSE 3303 TeriosHepreTuIecKkue CUCTEMBI U I /BK Em1/2OK3/Exam OH/PO/LO 6,7
bI TEXHOJOTUSIBIK sHeproucoap3oBanue/ Thermal
nporectepi power systems and energy use
YUBIMIACTHIPY JKOHE OHIIPICTIK KAYITICI3IIK )KOHE EHOCKTI
39 THIMALTIrD / 1 PBOT 1304 Kopray /[[pombliicHHas I1J1/ BK Emr/9Kk3/Exam OH/PO/LO 8

Mopyns Ne 11
«Opranuzanus u

0€30MacHOCTh U OXpaHa Tpyna /
Industrial safety and labor protection




3¢ (heKTUBHOCTH Kazaagsik jxoHe TypOUHAIBIK
TEXHOJIOTHUYECKHUX *abaBIKTHI Maiinanany /
40 fporeccos B EKTO 3305 OKCILTyaTaius KOTEILHOTO M T1J1/ BK Emt/9k3/Exam OH/PO/LO 10
TEIIOIHEPTETHKEY / TypOMHHOTO 000pyHOBanust /
Module No. 11 Operation of boiler and turbine
«Organization and equipment
efficiency of KeimysHepreTuka canacblHIAFbI
technological SHEPTUsI AyIUTI )KOHE SHEPTHSHbI
processes in Heat yHeMmey / DHeproayanT, U OIICHKa
41 | power engineering» EOET 3307 SHEProo(PpeKTHBHOCTH B 11/ BK Emt/Ox3/Exam | OH/PO/LO 12,13
ternosnepreruke / Energy audit and
energy efficiency assessment in the
thermal power industry
Ne2-m1i kocinTiK MpakTHKa
42 /MpodeccrnonanbHas mpakTrka No2/ I/ BK Cei/3au/Pass  |OH/PO/LO 9,10,11
Professional practice No2
Kbty sHEpreTUKanbK 00beKTiIepIi
obanay Herizaepi / OCHOBBI
43 EO 4308 MIPOEKTUPOBAHUS 0OHEKTOB 1171/ BK EmT1/9%3/Exam OH/PO/LO 7,13
Nel2 momyns ternosnepreruku/ Basics of designing
«KbL1y- heat power facilities
SHEPreTUKAIBIK BipikTipiireH 3HEPTOTEXHOIOTHSITBIK,
nporecTepai KoHabIpFeiIap / KomOuHupoBaHHbIE
44.1 Ko0anay KoHe KEA 4301 9HEPTrOTEXHOJIOTHUECKHE arperarsl / 1/ KB Em1/9K3/Exam OH/PO/LO 10
3KOJIOT USIIBIK Combined energy technology
TYPaKTHUIBIKY / agregates
Mopynb Nel2 JKbuty el makianaHaThiH Ka0IbIKTHIH
«IIpoexTupoBanue aFbIMJIAFbI XKaFIaibIH ChIHAY, PETTCY
Y 3KOJIOTHYECKast JKoHe Oaranay / McneiTanue, Halaka
44,2 | YCTOMIMBOCTH INOTSTO 4301 | OMCHKA TEKYIIETO COCTOAIA T1J1/ KB Emt/Ox3/Exam | OH/PO/LO 9,11
TEIIO3HEPT e THYECK TEIUIOMCHOJB3YIOLIEr0 000PyI0BaHUS
UX TPOIIECCOBY / [Testing, adjustment and assessment of
Module No. 12 the current state of heat-using
«Design and equipment
environmental OHEPKICINTIK KOHE KOMMYHAIIBIK
sustainability of KazauabIkTap/ [Ipon3BOACTBEHHBIE U
44.3 heat and power PKK 4301 KOMMYHATBHBIE KOTETbHbE / I1J1/ KB Emt/Ox3/Exam | OH/PO/LO 6,7,10
processes» Industrial and municipal boiler houses
Jactypiii emec jxaHe KaHaPThUIATHIH
44.4 NVT 4301 KBUTY SHEPTHUSICBIH OHAIPY / 1/ KB Ewmt/Ox3/Exam | OH/PO/LO 10,14

HerpamunronHas 1 BO300HOBIIsIEMAs




44.5

terutorenepanust/ Non-traditional and
renewable heat generation

44.6

GPU 4301

I"a3 TypOuHAIEI J)KoHE Oy Ta3/IbI
KOHABIPFEUIApEI / ['a30TypOuHHEIE
napora3oBblie ycTaHoBku/ Gas turbine
and combined cycle gas plants

TJ1/ KB

Em1/Ox3/Exam

OH/PO/LO 10

447

ITHPIT 4301

Koty ke3nepin xobanaymarsr [T
TEXHOJIOTHSJIAp JK9HE JKaCaH bl
unTtemexT / I'T- rexHomoruu u
WCKYCCTBEHHBIH HHTEIUIEKT pU
MPOEKTUPOBAHUH UCTOUYHHUKOB TeIlIa/
IT technologies and artificial
intelligence in the design of heat
sources

TJ1/ KB

Em1/OK3/Exam

OH/PO/LO 2,7

44.8

DRIT 4301

XKpury sneprerukacsinnarsl Digital-
MIETTiMIep KOHE KacaHIbl HHTEIUIEKT/
Digital-perienus 1 nCKyCCTBEHHBIN
WHTEJUICKT B TEIIOdHEPTreTHKe/
Digital solutions and artificial
intelligence in thermal power
engineering

IJ1/KB

EmM1/DOk3/Exam

OH/PO/LO 2,4,6

44.9

ZhKEAZh 4301

H(I:IJ'IyMeH KaMTaMachl3 €Ty
aBTOHOM/IBI JKyHesepi / ABTOHOMHBIS
CUCTEMBI TeHJ’IOCHa6)KeHI/I$I/
Autonomous heating systems

1)1/ KB

Em1/DOx3/Exam

OH/PO/LO 6

44.10

PAST 4301

ABTOHOM/IBI JKBUTYMEH a0 IbIKTAY
Ky#enepin sxobanay /
[TpoekTupoBaHHE aBTOHOMHBIX
cucreM TerutocHabxenus / Design of
autonomous heat supply systems

IJ1/ KB

Em1/DOx3/Exam

OH/PO/LO 7

VERII 4301

ExiHImi sHeprusi pecypcrapsl JKoHe
onapisl aiinanany / Bropuansie
9HEpPreTHYEeCKHe PecCypChl U UX
ucnojp3oBanue / Secondary energy
resources and their use

IJ1/KB

EM1/DOk3/Exam

OH/PO/LO 6

45.1

45.2

EO 4302

OHEpKaCINTIH YKOHOMHUKACHI /
OxoHoMuKa otpaciu / Economics of
the industry

T/ KB

Em1/Ox3/Exam

OH/PO/LO 13

OEPO 4302

OHepKaCINTIK KACINOphIHAapAa
9HEPrOMEHEKMEHT YHBIMIACTHIPY /
Opranuzanys SHeproMeHeDKMEHTa Ha

TJ1/ KB

EM1/9K3/Exam

OH/PO/LO 6,12




453

npennpuaTusx orpaciu / Organization
of energy management at industry
enterprises

45.4

SKMSISOT
4302

JKeimy sHEpreTuKachIHAAFHI cana
JKyHenepi )koHe xanblkapaiblk [SO
craggaptrapsl / CHCTEMBI KadecTBa U
MeXTyHapoiHble cTanaaptel [SO B
terutosHepretuke / Quality systems
and international 1SO standards in
thermal power engineering

1)1/ KB

Em1/DOx3/Exam

OH/PO/LO 4

45.5

NMOTO 4302

Kblnmy-sHepreTuka canachlHIaFbl
HOPMATHBTIK JKOHE 9J1iICTEMEITIK
KamTamachi3 ety / Hopmarusao-
METOAHUYECKOEC o0eclieueHue B
TEIIOHEPTETHYECKOM oTpaciu /
Regulatory and methodological
support in the heat and power industry

1)1/ KB

EmM1/DOx3/Exam

OH/PO/LO 3,6,7

45.6

KT 4302

Kbl1y sHEpreTukachiHa
TYTBHIHYIIBUIAPIbIH, Ha3aphl /
KnreHToOpHEeHTHPOBAHHOCTD B
terutoaHepreruke/ Customer focus in
thermal power engineering

TJ1/KB

EM1/9K3/Exam

OH/PO/LO 4,6

45.7

OERUO 4302

DOKOJOTHSUIBIK, ~ TOyeKenjepai  Oaranay
XKOHE KalAbIKTapabl Oackapy / Ouenka
OKOJIOTHYECKUX PHUCKOB ¥ YIpaBICHUC
OTXOJIaMH / Environmental risk
assessment and waste management

T/ KB

Em1/Ox3/Exam

OH/PO/LO 14

45.8

VTME 4302

YKahaHIbIK SHEPreTHKATAFbl KUBIHIBIKTAP
MeH TeHJIeHIHsIap / BbI30BbI U TPEHBI
MupoBoii saepreTikH / Challenges and
trends in global energy

IJ1/KB

EM1/OK3/Exam

OH/PO/LO 4

45.9

BE 4302

JKanapThInaTeiH SHEPTUSHBIH OoJallars! /
Bynymiee BO300HOBISIEMON YHEPTETHKH /
The future of renewable energy

IJ1/KB

EmM1/DOx3/Exam

OH/PO/LO 10

45.10

GEKP 4302

JKahaHIbIK SHEPreTHKA KOHE KITMMATTHIK
casicat / I'1o0asIpHAast PHEPreTHKA U
Kinmarndeckas nonutuka / Global Energy
and Climate Policy

IJ1/KB

EM1/DOk3/Exam

OH/PO/LO 10

VEPOZS 4302

YKaHapThIIaThIH SHEPTETHKA XKOHE KaChLT
KYPBUIBIC CallaCHIHAAFBI KOCITKEPITiK /
Bo3o6HoBIIsIeMast 3HepreTHKa u
NpeINPHHIMATENBCTBO B 00JIaCTH
3€JICHOTO CTpOuTeNhcTBa / Renewable
Energy and Green Building

1)1/ KB

Em1/Ox3/Exam

OH/PO/LO 10,14




45.11

46

Entrepreneurship

JKbL1y 3HEpreTUKANBbIK,
00BeKTiIep/IeT] MAPHUKTIK Ta31ap
HIBIFapBIHABIIAPBIH OacKapy/

7 UVPGOT 4302 | YnpasieHue BEIOpOcaMu ITAPHUKOBBIX I /KB
ra3oB Ha 00BEKTaX TEMJIOIHEPTEeTHKHU /
Managing greenhouse gas emissions at
thermal power facilities

Em1/Ox3/Exam

OH/PO/LO 14

4

Juriom anel Toxipude /
8 [MpenaumioMHas npakTuka / I1]]/ BK
Undergraduate practice

Cria/3au/Pass

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

KoceimMina okbITy TYpJepi / Jonoanureanubie BuabI 00y4uenust / Additional types of training = 18

KpeInToB

47

IIpousBoncTBeHHAst
CTaXXHPOBKa

18

OHpipicTik TarelIBIMIaMa /
8 [TpousBoacTBEeHHAs CTaXHPOBKA /
Industrial internship

Crra/3au/Pass

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

Kopsoiteinan! atrectarray / Mroroas arrecramus / Final examination =8 kpeauron

48

KopbIThIHIBI
arrecrarray /
Hrorosas 8
arrecrauus / Final
examination

JIMTIITOMIBIK AKYMBICTHI (KOOAHBI) Ka3y
JKOHE KOpFay HeMece KelIeH i eMTHXaH
IaibIHaay KoHe Tancelpy / Hanucanue u
8 3aIlIyTa JUIUIOMHON paboThl (ITpoeKTa)
WM TIO/ITOTOBKA U cljaYa KOMITJIEKCHOTO
sx3ameHa/ Writing and defending a thesis
(project) or preparing and passing a
comprehensive exam

JUK/AIT/GP

OH/PO/LO
146,7,
8,13,14

ITonaep Typaasl MmaJjiMmertep/CBenenusn o qucuuniauHax/Disciplines Information

IlonniH aTaysl/
HaunmenoBanue
aucuunnuel/Discipli
ne name

ITonHIH KBICKAIIIA CHIIATTAMACKI/
KpaTtkoe onucanue TuCIUNIHHBI/
Short description of the discipline

Kpenunrrep
caHbl/
KoaunuecTBO
KPeIuToOB/
Number of
credits

OkyHaTH:keci/
PesyabTar
o0yuenust/

Educationaloutcome

Kazakcran Tapuxsi /
Hcropus Kazaxcrana /
History of Kazakhstan

[lonHiH MakcaThl - Ka3aK XaJKbIHBIH O3THOTEHE3iHIH Heri3ri Ke3eHIepiH, ¥YJbl gana
ayMarbIHAaFbl MEMIICKCTTUIIK TEeH OPKCHUET HBICAHIAPBIHBIH ABOJIIOLHUSACHIH TYTAC IKOHE
0OBEKTHUBTI Jkapusiiayra HerizaenreH KasakcTan Tapuxbl TYXKbIpeIMIaMmachiH urepy. [loHHIA
Ma3MyHbl THNTIK OaFjgapiaMaMeH aHbIKTanaabl. CTyIneHTTEep Ipreii JEepPeKTaHy IKOHE
TapuXHAMaJbIK Marepuaimap/pl, Ka3akcTaHHBIH Ka3ipri 3aMaHFbl TapuX FhUIBIMBIHBIH
JKETICTIKTEpiH 3epTTeiili, OFaH CyiHeHe OTBIPBIN, CTYACHTTED TapuXW OKHWFajapra o3
Ke3KapacTapblH Outmipin, momenmeimi. [IpakTukanblk cabakTapma CHTYAIUSIIBIK OHiCTEep/Ii
KOJIJIaHa OTBIPBIN, CTYJCHTTEP Ka3ipri AaMy Ke3eHIHIH ©3¢KTI MAceliesiepiH, KOFaM eMipiHe
0OJBIN KATKAH TapHXHW MpOIeCTep MEH KYOBUIBICTApAbl Tanjaijpl, Tapuxu OTKECHHIH

OH/PO/LO 1,3




Ma3MyHbl MEH EpEeKLICTIKTEepiH TYCiHIipeAi, OHBI TapuXW JEPEKKO3ACpIi ChIHU Tajuay
apKpUIBl KaumbeiHa Kenripeni. CryneHTtTep o3 OeTiHme J>XKYMBIC OapbhICBIHAA opTYpdi
pecypcTapiasl  (3NIEKTPOHIBIK KiTalxaHajlap, OHJAHH MyparaTTap, OHJAaH Mypaxaiiap,
QNIeMJIIK KiTalxaHanap, MypararTap) naijanana oTbIpbII, aknapat i3neini. Kypce 6apsiceinaa
TapuXy IEPeKKe3IepaAl aHbIKTay, OKUFaIapAbl )KUHAY XKOHE CHUIATTay 9JICTEepi MEH 9IiCTEpiH
KOJIJaHA OTBIPBIN Ko0anapael d3ipiey Kapactelpeuirad. [lon OoitbiHma Coursera skarmai
allBIK OHJIAHH KYpCTapblHbIH IUIaTGopMalapblHAaH YKcac KypcTapAbl Kaiita ecenreyre
oonanel, OpenU.kz, OpenU.tou.edu.kz sxone Oackanap.

Lenv oucyunaunsl — oceoenue konyenyuu ucmopuu Kazaxcmana, 0cHo8anHOU HA Yer0CMHOM
U 00beKMUBHOM OCBeUjeHUU OCHOBHBIX MAN08 SMHO2EHEe3a KA3aXCKO20 HApood, 3600Yul
@opm eocyoapcmeennocmu u yusurusayuu Ha meppumopuu Benuxoii cmenu. Codeporcanue
OUCYUNTUHBL ONpedeleno munosol npozpammou. Cmyoenmvl usyyam @QyHOAMEHMATbHbIE
UCMOYHUKOBeOUecKue U ucmopuospapuyeckue Mamepuansl, OOCMUNCEHUAMU COBPEMEHHOU
ucmopuueckoti Hayku Kazaxcmana, onupasce na Komopvle, CmMyOeHmbl GbICKANICYM U
apaymeHmupyom coOCmeeHHblll 6321510 Ha ucmopuveckue coovimus. Ha npaxmuyeckux
3AHAMUAX C NOMOUWBIO CUMYAYUOHHBIX MEMOO08 CHYOEHMbl NPOAHANUSUPYION AKMYATbHbIE
npodaeMbl  COBPEMEHHO020 dMAna paseumus, UCMOPUYecKue npoyeccvl U  A6IeHUs,
npoucxooawue 6 JHCU3HU 0bwecmedq, UHmMepnpemupyem cooepicanue U 0CcoDEeHHOCmU
UCMOpUYeCcKo20 NPOULTIO20, PEKOHCMPYUPYS €20 NOCPeOCm8OM KPUMUYECKO20 aHalu3a
ucmopuyeckux ucmoynuxos. CmyoeHmuvl 6 X00e camoCmosmensHolu pabomul OCYWecmesm
NOUCK UHpOpMaAYUY, UCNONB3YS PA3IUYHBIE PecypCbl (INeKMpOonHble OUOIUOMEKU, OHIAUH
apxuevl, OHIAUH My3eu, Mupoegvle Oubauomexu, apxuevl). B xode xypca npedycmompero
paspabomka nNpoeKmos ¢ UCHOIb308AHUEM MEMOO08 U NPUEMO8 BbIAGNEHUS UCHOPULECKUX
ucmouHuxos, coopa u onucanus codovimuil. Ilo Oucyuniume B803MOdCEH nepesauem
AHANO2UYHBIX KYPCOG C NAAM@POPM MACCO8bIX OMKpbimulx oHaaun Kypcoe Coursera,
OpenU.kz, OpenU.tou.edu.kz u Opyeux.

The purpose of the discipline is to master the concept of the history of Kazakhstan, based on a
holistic and objective coverage of the main stages of the ethnogenesis of the Kazakh people,
the evolution of forms of statehood and civilization on the territory of the Great Steppe. The
standard program determines the content of the discipline. Students will study fundamental
source studies and historiographical materials, the achievements of modern historical science
of Kazakhstan, based on which, students will express and argue their own view of historical
events. In practical classes, using situational methods, students will analyze the current
problems of the current stage of development, historical processes and phenomena occurring
in the life of society, interpret the content and features of the historical past, reconstructing it
through a critical analysis of historical sources. Students in the course of independent work
will search for information using various resources (electronic libraries, 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.




dunocodus /
Oduocodus /
Philosophy

KypcreiH Makcatel - Taburart (GUIOCO(QUICH, FBUIBIMH TaHBIM, KOFaM JKOHE MOJICHHET
MocenesepiH TEOPHSUTBIK KOHE MPAKTHKAIBIK TYPFBIIAH TYCIHYI'e HETI3JIENITeH OWiay >KoHe
OYHUETAHBIM MOJCHHUETIH KanbinracTelpy. [lonHiH Masmynsl Tuntik OarmapiamMaMeH
anpIKTananel. [IoH ChIHM OMWaybl, (QUIOCOQUAIBIK FBUIBIMA CaHACHl JKOHE aJaMTepIIiIiK
yCTaHbIMBI Oap TYJIFaHbl JaMbITyFa OarbITTairaH. KypcTel OKy OapbIChIHAA KOpIIaraH
WIBIHABIK TICH aJaM ©MIpiHIH aHTPOTOJIOTHSIIBIK, JIUCTEMOJIOTHSIIBIK, aKCHOJOTHSIIBIK
MoceleNepiH TalKpUIay YIIiH OeNICeHII OKBITY SficTepi KONIaHBUIaIbl: MPOOIeMaIbIK TC,
HaKTHl JKarfainapael Tannay (case-stady), Mura ImaOybul, JHAJOTTHIK JAdpicTep, iCKEpIiK
oWBIHZAp, MiKipTamacrap, coOHAal-ak 3amanayu IT KypaigapblH KOJZaHATBIH MHTEPAKTUBTI
anicrep: OpenU miardopmanapsl, MyJIbTHCEHCOPIIBIK Oi1iM Oepy copceHOi (OeiiHe-aapicTep),
YouTube OeitHe Ma3MyHBI jkoHE T.0., Oyl OimiM anymbulapra aHAJTUTHKAIBIK JKYMBIC
JaFabUIapbIH JKETiNAipyre MYMKIiHOIK Oepexmi. baramay omictepi periHe: aybi3ma cyxoar,
’Kaz0amma okayanTap, Tpe3eHTAIsIap AaiblHaay JKOHE 3cce JKa3dy KONaHbUIaabl. [loH
Ootibiama Coursera >kanmail amiblK OHJAHH KypCTapbIHBIH IUIaTGOopMaapblHAH YKcac
Kypcrapsl Kaiita ecenrreyre 6omanpl, OpenU.kz, OpenU.tou.edu.kz xone Oackanap.

Lenv uzyuenus Kkypca - ghopmuposanue Kyibmypsbl MolULIEHUS U MUPOBO3ZPEHUSL, OCHOBAHHOE
HA mMeopemuieckoe U NPaKkmuieckoe OCMblCaeHue npodiem Guiocouu npupoosvl, HAYHHO20
nosnanus, obwecmea u Kyabmypul. Coodepoicanue OUCYUNIUHBL ONPedeseHO MUNoGou
npozpafwwoﬁ. ﬂucuunﬂuﬂa HanpaejieHa Ha pazeumue JU4HOCmu, 06]26106”0114812 Kpumu4eckum
MbluLieHueM, QuiocopCKUM HAYUHbIM COZHAHUEM U HPABCMEeHHOU nosuyuell. B npoyecce
usydenHusl Kypca ons 06cy9i006Hu}1 AHMpPONnoaocuUdeCcKux, cHoOCe0I0cUHECKUX, AKCUOI0cUHEeCKUX
npobnem oKpydcarowell  OelicmeUmMenbHOCIMU U JHCUSHEOEesAMeNbHOCMU — 4ello8eKd
UCnoav3yromcs Memoobl aKmueHo20 05y1l€HM}Z.' np05ﬂeMHbllZ I’ZOOXO(), AHAIU3 KOHKPDEMHbIX
cumyayuii (case-stady), mM0320601 wmypm, ouano2o8vle ieKyul, 0enosvle uepvl, OUCKYCCUU, d
maxKoice UHmepaxkmueHovle Memoowl ¢ npumMeHeHuem CcoepemMerHoco IT UHCmpymenmapus.
naamgpopmer  OPENU, mynemucencopuas obpaszosamenvhas cpedd (8udeo-nexyuit),
B8UOCOKOHMEHM YouTube, u m.o. , Wmo noseoJjium 06yqai0u;wwc;1 coeepuileHcmeosamsb HABbIKU
anaIumu4ecKkou p(150Mbl. B kauecmee memooos OYEHUBAHUA UCNONb3YIOMCA. YCMHOE
CO6€C€606&HZ/I€, NUCbMEHHbIE Omeemal, 1n0020MoeKa npe3eHmal4m7 u Hanucauue scce. Ilo
OMCI/;LH’UZMHG B03MOIHCEH nepe3avem aHadlocUdHblX KYypCco8 C nﬂamgbop/w Maccoevlx OMKpblNnblX
onnauin xypcog Coursera, 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

OH/PO/LO 1,3




Mooyno coyuanbHo-
NOAUMUYECKUX 3HAHULL
OJeyMeTTany
/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.

[Ton KOFaMHBIH JXYHe peTiHAe IamMybl MEH >KYMBIC icTey 3aHIbUIBIKTApbl, OHBI 3EpTTEY
TapuXBbl, 3epPTTEY 9ICTepi, KYPBUIBIMIBIK 3JIEMEHTTEpi, Ka3ipri MpolecTep MEH e3repicTep,
COHZal-aK aJaMHBIH KOFaMJaFbl OPHBI TypaJibl TYTAcC HIESHbI KalbINTACThIpyFa OarbITTAIIFaH.
CTyneHTTep oleyMeTTaHyJIbIK TCOPHUSHBIH HETI3ICPiH, OJICYMETTAaHYIbIK 3€PTTEY OIiCTEpiH,
KOFaMHBIH ~ 9J€YMETTIK KYpBUIBIMBI MEH CTpaTHU(UKAIMACHIH, JKEeKe OacblH >KoHe
QJIeyMEeTTeHY1H, COH/Tai-aK 0T0ackl, aybITKY, MiH, MOJIEHUET, 3THOC, OiniM, BAK, skxoHOMUKA,
JeHcaynbIK, XanblK, OJIEYMETTIK ©3repicTep CHSAKTHI 9JEyMETTiK TONTap MEH cajaap.bl
seprreriai. Ilonai oxy OappichiHAa OiiM amymipuiap TYPJi SIEYMETTIK HMHCTUTYTTap.bIH,
TONTAapAblH, cajajap MEH MNpPOLECTepAiH AaMy epeKIUeNiKTepiH MU IIa0ybLIbl, 1CKEpJIiK
oitprHIap, case-study CHUSKTBI OCJICCH Il 9ICTePIi KOJJIaHy KoHe OeliHe KOHTCHTTI Maiaaiany
apKpUIBl MEHrepemi. bimiM amympuiap Ka3akCTaHIBIK KOFAaMHBIH KYHABUIBIKTap JKyieci,
KOFaMJIbIK, 1CKEpJIK, MOJEHHM, KYKBIKTBIK JKOHE OJTHKAJIBIK HOpMallapbl TYPFBICHIHAH
KOMMYHUKAIIUSTHBIH OPTYPJIi callaliapblH CBHIHM TYpPFbINaH Oaramaiinel. baramay ToONTHIK
OastHmamMasiap/ibl KOpray, CTYJICHTTIH ©3 KbI3METI MEH YaKbITThl 0acKapy HOTHXKEJepl YIIiH
JKayarKepIIUTiriH Ke3IeHTiH 3epTTey dccerepin xa3y Typinae eteni. [lon Ootisiama Coursera
JKarmai alblK OHJIaHH KypCTapbIHBIH TUIaTGopManapblHaH YKcac KypcTap/bl Kaiita ecenrteyre
6omanpl, OpenU.kz, OpenU.tou.edu.kz sxone Gackamnap.

Hucyunnuna nayenena Ha (popmuposanue yeroCmHo2o npeoCcmagieHus 0 3aKOHOMEPHOCHIAX
pazeumus U QYHKYUOHUPOBAHUA 00wWecmea Kak cucmemvl, 00 ucmopuu ee U3yyeHus,
Memo008 UCCIed08anuUst, CMPYKMYPHBIX IEMEHMAX, COBPEMEHHbIX NPOYECCcax U USMEHEHUsIX,
a makdice mecme uenogexa 6 coyuyme. Cmyoenmol uzyuam oCHOBbl COYUON0UYECKOL Meopull,
Memoobl  COYUONO2UHECKUX — UCCIeO008AHUL,  COYUANbHYIO  CMPYKmMYpy obujecmeéa u
cmpamugurayuio, IUYHOCMb U COYUATUIAYUIO, A MAKHCE COYUANbHbIE SPYNNbL U chepbl KaK
cembs, Oeguayus, penueus, Kyavmypa, 3mHoc, obpazosanue, CMHU, sxoHomuka, 300posve,
HaceneHue, coyuanvHvle usmenenus. B npoyecce usyuenus oucyuniunvl obyuaiowuecs
0C805IM 0COOEHHOCU PA3BUMUS PA3TUYHBIX COYUATbHBIX UHCMUMYMOS, SPYNN, OMpaciell u
npoyeccog uepes npuMeHeHue aKMUGHbIX Memoo08 KAK MO032080U WMYPM, 0enoebie Uzpul,
Case-study,u ucnonwvsys eudeoxonmenm. Qbyuarowuecs Kpumudecku OyeHsm pasiuyHbie
cgepvl  KOMMYHUKAyuu ¢ NOZUYULl CUCMeEM YeHHOCmel, O00WeCmBeHHLIMY, Oell08bIMU,
KYIbMYPHbIMU,  NPABOBLIMU U IMUYECKUMU — HOPMAMU  KA3AXCMAHCKO20 — 00wecmaa.
Oyenusanue  npoticem 6 Gopme  3awumel  cPYNNoGelx  OOKIAO008,  HANUCAHUS
UCCIe008AMENLCKUX dCCe, KOMOopble NpedyCMampugaiom OmeemcmeeHHOCHb CMyoeHma 3d
pe3yibmamel ceoell 0esmenvHOCmu U maum-meneodcmenma. Ilo oucyuniuxe 603MOdlCEH
nepesauem aHANOSUYHBIX KYPCO8 C NIAMMPOPM MACCOBLIX OMKPLIMbIX OHAAUH KVPCO8
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
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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 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.

Mooyno coyuanbHo-
NOAUMUYECKUX 3HAHUL
Cascarrany/
ITomuronorus/ Political
science

[Ton OiiM amyIbUIAP Bl SIIH Casich eMipiHe OeJICeH Il KaThICyFa JaibIHIayFa )KoHE OCICeH I
a3aMaTThIK YCTaHBIMJIBI KaJbIITACTHIPYFa OarbITTanraH. [[oH cascaTTaHyIblH HETIi3ri
YFBIMIAPBIH, MIHICTTEPIH, QYHKIUSIIAPBIH, HETi3T1 FRUIBIMU TYXKBIPBIMIaMaTapbiH KaMTHIbIL.
O cascaTTBIH HETi3Ti KaTeTOPUSCHIH - OWIIKTI, COHAal-aK Ka3ipri MEMIJIEKETTIH KaJbIIITaCy
MacCeJIeNepiH, OHbIH KYPBUIBIMBI MEH KBI3METIH 3epTTeyre OarbITTalIFaH, MEMJICKETTE OOJIBII
JKaTKaH HETI3Ti CasCH TEXHOJIOTHSIIAp MEH MpoIecTepli Urepyre MYMKiHIiK Oepemi. bimim
TyIIBUIAP HETI3T Casich MPOLECTepAi, KyObUIBICTAPIbl, PEXUMICPAl, KAKTBIFBICTAP/IBI KOHE
T.0. aHBIKTAHABl JKOHE CANBICTHIPA/BI, ONAPABIH 3aHIBUIBIFBl MEH THIMIUIICIH Oaranmaiiibl.
EniMizie 00MbIN JKaTKaH QJICYMETTIK-CasiCU OKMFalapFa Talifiay JKyprisiim, ojlapra ChIHH Oara
Oeperin 6omansl. [IpakTukanbik cabakrap OapbIChIHAA OLTIM aTyIIbl HETI3T1 CasiCl Macelnesep
OolibIHIIIA ©3 Ke3KapacTapbl MEH MalbIMJayJapblH YChIHAIbI, Ka3akCTaHHBIH cascu
KBI3METIHIH HeETi3ri OarbITTaphlH Taldaiapl JkoHe ojapra Oara Oepexmi. Tamceipmanap
MOHAPANBIK 3EPTTEY JaFIbUIAPbIH JaMBITYAbI, MUPPILIK TEXHOJIOTUSIIAP MEH KYUETIK Taaay
ONICTEpiH KOJNIAHYIbI, COHIaii-ak chIHFa Oapabap kayanm Oepymi ke3zaeimi. baramay
MPAKTHKAIBIK TarChlpMaliap/bl OPBIHAAYABI, 3€PTTEY 3CCENepiH MaibIHAayAbl, TeCTiIeyi
JKOHE aybI3IIa cayaTHaMaHbl KAMTHTHIH KOPBITBIHIRI TOPTHOINO TYpiHae xyprizinemi. [Tommi
3epaeney IUICHOepiHAEe OHip OaclIbUIBIFBIMEH, Ka3ipri JemyTaTTapMeH JKoHe KOoraM
KalipaTkepiepiMeH alblK cadakrap eTkizyre 6osansl. [Ton OoiibiHmia Coursera skamnmai amibiK
OHJIAH KYpCTapbIHBIH IUIaTGOpMaNapblHAH YKCAC KypcTapibl KaiTa ecenteyre Ooialbl,
OpenU.kz, OpenU.tou.edu.kz xone Gackamap.

Jucyuniuna Hayenena Ha NOO20MOSBKY O00YYAIOWUXCS K AKMUGHOMY YYACMUIO 8
NOAUMUYECKOU  JICUSHU CMPAHbl U  DOPpMUPOBAHUe AKMUBHOU SPANCOAHCKOU NO3UYUL.
Jucyuniuna codepoicum OCHO8Hble NOHAMUS, 3a0aul, QYHKYUU, OCHOGHLIE HAYUHbLE
KoHyenyuu noaumonozuu. Hanpaenena na uzyuenue enagnotl kamezopuu noaumuxy - 61acmu,
a maxaice 8ONPOCO8 CMAHOGIEHUSL COBPEMEHHO20 20CYOAPCmed, e20 CIMpPYKmMypy u QyHKyuu,
N0360151€M OCB0UMb OCHOBHbBIE NOIUTNUYECKUE MEXHOIO2UU U HPOYeccyl, NPouUcxooauue 6
eocyoapcmee. Obyuarowuecss Oyoym 6viA61amb U CPABHUBAMb OCHOBHbIE NOJUMUYECKUE
npoyeccol, SGNCHUS, PENCUMbL, KOHQIUKMbL U M.N., OYEHUSAmb UX JeUMUMHOCMb U




aghpexmuernocmo. Bydym npogooumsv aHanu3 NPOUCXOOAUWUX COYUATLHO-NOIUMUYECKUX
cobvimuil 8 cmpane u 0asamv UM Kpumuyeckue oyenku. B xode npaxmuueckux sanamuil
obyyalowuiicss npedcmasum — COOCMEEHHbIE 632715106l U CYICOeHUs N0  OCHOBHBIM
NOIUMUYECKUM — 80NPOCAM, NPOAHAIUZUPYEM  OCHOGHble HANPAGIeHUs.  NOIUMUYECKOU
oesmenvrocmu Kasaxcmana u dacm um oyenky. 3a0anus npeoycmampuearom pazsumue
HABLIKOG MENCOUCYUNTUHAPHBIX UCCTe008AHUL, UCNONIb308AHUE YUPDPOBLIX MEXHON02Ull U
Memo008 CUCIEeMHO20 AHANU3A, a MAKdKHCe aA0eK8AMHOe peasupo8anue Ha KPUMUKY.
Oyenusanue 6yoem npousgooumcs 6 gopme umo208020 NOpMPoaUo, Komopoe 6KOYaem 8
cebsi  BbINONIHEHUEe NPAKMUYECKUX 30a0anuil, NOO20MOBKA UCCIE008AMENbCKO20  ICCe,
mecmupoanus u ycmHo2o onpoca. B pamkax usyuenus Oucyuniunsl 03MOHCHO NpoGeoeHuUe
OMKPLIMBIX ~ 3AHAMUU €  PYKOBOOCMBOM DE2UOHA, OeliCMEYIOWUMU  Oenymamamu U
obwecmeennviMu oesmensamu. Ilo oucyuniune 603modicen nepesauem aAHAIOSUYHBIX KYPCO8 C
naamgopm maccosvix omrpvimulx oHaaiin 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 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  coyuanvho-
NOAUMUYECKUX 3HAHU
Maonenuerrany
/Kynbryponorus/
Cultural studies

[lonHiH wMakcaTbl-e3 OeTiHIIE KociOM KbhI3METTEe Ka3aK XaJKbIHBIH MOACHH MYPAChIH
JMIMHAMHKAIIBIK ©3TepMeNl KOMMOJICHHUETTI QJIEMJC KOHE KOFaMja CaKTay CTPaTerusChIH
Kyprize Oiny, OakamaBpuar CTYACHTTEPiHAE OTAHIBIK MOICHHET IIeH OPKEHHETTIH IamMy
EPEKILCMIKTePiH, Ka3aK XaJKbIHBIH MOJCHM KOJBIH CaKTay KaXKCTTUINH TYCIHYII
KaJBINTAcTEIpy. bimiM amymisimap oneyMeTTiK, MOIEHH WHCTHUTYTTApABIH EpeKIICeTIKTepiH
Ka3aKCTaHJBIK KOFaMJIbl JKaHFBIPTYJAFbl PeJli TYPFBICBIHAH CHIHU Taljiay YIIH MOJCHUET
calachIHAAFBl TOHMIK OumiMmi (YFRIMAap, HWASsUIap, TeopusIIap) TYCIHOIPETiH Oomambl.
Crynenrrep (akrinep MEH OepeKKe3[epAi Talaail OTHIPHIN, ChIHU NalbIMAayiapra Oapabap
Jkayarn Oepe OTBIPHII, 63 OSTIHIIE d3IpJICHIeH MalbIMIayIap sl aybi3iia jKoHe JKa30alra Typae
ychIHA/IBI. Baranay TONThIK jk00anappl KOpFay, TOHAPAIBIK 3€PTTEY JaFIblIapbIH TaMBITY/IbI,




IU(PIBIK TEXHOJOTHSIAP MEH XKYHENiK Tanmay OMICTepiH KOJNAaHYIbl KO3ICHTIH 3epTTey
accenepin xa3y Typiuae ereni. [lon 6otibamTa Coursera sKarmaii amblK OHIAWH KypCTapbIHBIH
mwiatpopManapelHaH  YKcac  Kypcrapabl — Kalita  ecenteyre  Oomanmbl,  OpenU.kz,
OpenU.tou.edu.kz xoHe Gackayap.

Llenv Oucyunaumvt - ymemv 6 CAMOCMOAMENbHOU NPOPECCUOHATLHOU OesmeNbHOCU
npoBOOUMb  CMpPAMe2uio  COXPAHEHUst KVAbMYPHO20 HACLEOUs. KA3AXCKO20 Hapood 8
OUHAMUYHO UBMEHSIOWEMCSL MYJAbMUKYIbIMYPHOM Mupe u coyuyme, c@opmuposams
CmyOeHmos 6axKaiaspuama NOHUMAHUE CReYUuDUKU PAa3eumus Ome4eCmeeHHOU Kyabmypsl u
yusuiusayuu, Heobxooumocmu Coxpanerus KyJabmypHo2co K00a KaA3axcKo20 Hapoda.
Obyuarowuecs Oy0ym uHmMepnpemuposams nPeoMemHble 3HaAHU (NOHAMUsL, udeu, meopuu) 6
obnacmu Kyibmypol 051 KPUMUYECKO20 AHAIU3A OCODEHHOCMEl COYUANbHBIX, KYIbMYPHbIX
UHCmMmumymoe 6 KOHmeKcme ux pojiu 6 MOOBpHuS’aL;MM KasaxcmaHCKo20o o6mecm6a.
Cmydenmol 6y0ym YCmMHO U RUCOMEHHO NPeOCMABIsimMb CAMOCMOIMENbHO 8bIpAOOMAtHblE
CYICOCHUsL, AHATU3UPYSL (DAKMbL U UCHOYHUKY, AOEK8AMHO peasupysi HA KpumudecKue
cyorcoenust. Oyenueanue npoudém 6 Gopme 3auumsl SpYNNOSbIX NPOEKINO8, HANUCAHUS
UCC1e008amenbCK020 acce, Komopwle npedycMampuseardm  pazeumue  HABbIKOG
MENCOUCYUNTIUHAPHBIX UCCTIe008AHUL, UCNONL308AHUE YUDPOBLIX MEXHONIO2UT U MemO008
cucmemnozo awnanusa. Ilo ()ucuunﬂuHe 603MOJICEH nepe3adem aAHAIOCUYHbLX KYpCcoe C
naamgopm maccogvlx omkpwvimulx ounaun kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u
Opy2ux.

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 CoOUUAIbHO-
NOAUMUYECKUX SHAHULL
IIcuxomnorus/
ITcuxomorus/
Psychology

Kypc "Bonamakka O0araap: pyxaHu KaHFBIPY' MEMIICKETTIK OarmapiiaMachlHa alKbIHIAIFaH
KOFaMJBIK CaHaHBI JKAHFBIPTY MIHIETTEPiH IIENly KOHTEKCTiHAE OUTIM aTyIiblIap by
TICUXOJIOTUSIIBIK, dJICYMETTIK-TYMaHUTAPIIBIK JYHUCTAHBIMBIH KAJIBIITACTBIPYFa OaFbITTAIFaH.
KypcThiH Ma3MyHBI: 3MOIIMOHANIBI, €PIKTI MCUXUKAJIBIK MPOIECTEP, JKEKE TYJIFAaHBIH JKEeKe-
TUTIONIOTUSUTBIK, ~ PEeKIeNliKTepi; IiCKepiK KapbhIM-KaThIHAC HETi3[epi; KeIOacIIbUTBIKKA
BIHTANAHABIPY. bimiM  amymbiiap  YKBIMHBIH — THIHBIC-TIPIIUITIH — YHBIMIACTHIPYIHI,
JKaHKaIIapabl [Nyl 3epAeieili; THIMJi KapbIM-KaThIHAC, KaphIM-KATHIHACTBIH OpTYpJIi
TEXHOJIOTHSJIApbl MEH SJICTEpIH KOJIJaHa OTBIPBII, ChiHFa Oapabap jxayam Oepyai yhHpeHeml.
biniM anymislIapMeH MpakTHKAIbIK cabakTapiia OKbITYIIbUIAP JHATHOCTHKAIBIK KYpasaapbl




(cayanHamanap, TecTTep, NPOEKTHUBTI dicTeMeNep, HHTEIEKT-KapTa), OUTiM alylbuIapIblH
©3iH-631 TaHybIHa, OMIpPIIK TaOBICTBUIBIKTHI KaBINITACTBIPYFa, >KEKEe ©cy MeH ©31H-o3i
JaMbITyFa OaFbITTaJIFaH TPEHHUHT AJIEMEHTTEpiH Maiinananansl. baramay TONTBIK jk00amapabl,
KeWC-CTaau/li, TECT TAalChIpMAIaphIH KOPFay, 3CCe jKa3y TypiHae eteni. KOphIThIHAB OaKbLIay
[loprdommonsl kopray Typinae eteni. llon OolibiHma Coursera jkarmail amiblK OHJIAWH
KypCTapblHBIH IUIaTdopMaapblHaH YKcac Kypcrapsl Kaita ecenreyre 6oiansi, OpenU.kz,
OpenU.tou.edu.kz xone Oackaap.

Kypc wmanpaeren mna ¢hopmuposanue NCUXOI02UHECKO20,  COYUANLHO-2YMAHUMAPHO2O
MUPOBO33PEHUSL 0OYHAIOWUXCSL 8 KOHMEKCME peulenust 3a0ay MOOepHU3ayuu 00uecmgenHo20
CO3HAHUSL, ONPEOeNeHHbIX 20CYO0aPCMEEHHOU Npocpammol «Bsennd 6 byoywee: mooepHuzayusi
obwecmeennozco cosnanusny. Cooepoicanue Kypcd: >MOYUOHATbHbIE, 60Ne8ble NCUXuiecKue
npoyeccwl, UHOUSUOYATLHO-MUNOA0UYECKUE O0COOEHHOCMU JIUYHOCTU, OCHOBbL O0eN08020
obwenus;,  momueayus kK Jaudepcmsy.  Obyuyaiowuecs — uzywam — OpeAHU3AYUIO
JHCUHEDeAMeNbHOCMU KOJIeKmMUea,  paspeulenue  KOHQIUKMOS, apppexmusHbie
KOMMYHUKAYUU, HAYYAMCSA AOEKEAMHO Peasupo8amy HA KPUMUKY, UCIOAb3YSL PA3HOOOpasHvle
mexuHonocuu U npuemvl obwenusi. Ha npaxmuveckux 3auamusx ¢ 00yHUAIOWUMUCS
npenooasamenu UCHOIL3YIOM OUACHOCIMUYECKULl UHCIMPYMEeHMAapuil (ONpOCHUKU, MeCHbl,
NPOEKMUGHble MemOOUKY, UHMENLIeKM-KAPMa), IeMeHmbl MpeHuHed, HANpaeieHHble Ha
NO3HAHUE 00YHAIOWUMUCS Ce05, NOCPOEHIUE JHCUSHEHHOU YCReWHOCMU, TUYHOCMHBII POCT U
camopaszsumue. QOyenuganue npoxooum 6 @opme 3aujumvl SPYnNOGbIX NPOEKMO8, Kelic-
cmaou, mecmogulx 3a0anuti, Hanucanus scce. moeoswlii KOHMPOb NPotioem 6 8uoe 3aujumsl
nopmghonuo. Ilo Oucyuniume 603MOdJICEH nepesauem aHANOSUYHBIX KYPCO8 C NAampopm
Maccosvix omxpvimuix ounaun kypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u opyaux.

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.

Iler Timi
/MHOCTpaHHBIH A3BIK/
Foreign language

Ier Tini (AFBUIIIBIH KOHE HEMIC TiJTi)

Kypcra mier TuliHIH KOMMYHHKAITUS JaFIBUIAPBIH JaMBITyFa, IMIET TUNHAE TOJIENISyTe,
OKBITBUIATBIH T €NJepi MOACHMETIHIH TUAIK epeKIIeNiKTepiH TYCIHyre jkoHe KaObuimayra
OarbITTa]IFaH HETI3T1 JIGKCUKANBIK XKOHE TPaMMaTHKANBIK MaTepraibl 0ap. CTyleHTTiH Cco3/iK
KOpBl KYHJIENIKTi JKoHE KociOM TakpIpbinTap OoiibiHIma 1500-meH actam cesmik OipiikTepiH
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Kypaiinel. KociOm camaga omaH opi KoimaHy YIIH TUIDIK JKOHE KOMMYHHUKATHUBTIK
KY3BIPETTUTIKTEep/Il KaJIBIMTACTRIPY MakcaTbiHna ChlH TYPFBICBIHAH Oijiay, Tanfay >XoHe
OecifiMIeNIMEreH MOTIHAEPAl CHHTE3JeY NarJblUIapblH JaMbITyFa €peKile KoHIT OeiHen.
IIpakTHKaNIBIK TancelpMagapabl OPbIHAAW OTBIPHIN, CTYAEHTTEP ©3 OWJapblH aybI3IIa YKOHE
’kazbamia TypAe IIeT TUTiHAE ceiliey HopMallapblHa COWKeC JKeTKi3e anajbl, CypakTap Kos
anajpl KoHE OJIapFa Kayar Oepe anajpl, HIeT TUTHIE coinecy i Oenrini Oip KapbIM-KaTblHAC
CaJIaCBIHBIH 3€pPTTENTeH TaKbIPHINTAphl KeeMiHae Konnai ananpl. CTYyIeHTTEp 31K HKYMBIC
asChIHIA OUTIM almyIlIbLIapblH [IbIFAPMAIIbUIBIK 9JICYETIH allly MakcaThlHIa xabapiamainap,
OastHmamalnap, mpe3eHTalusuap, Oykierrep, OSHHEpPOIUKTEp, TIOCCApUiliep MalbIHIANIbI.
CrynentTep peijik OWBIHAApFa, MiKipTalacrapra, MiKipTamacTap MeH MiKipTanacTapra
KaThICajbl, Jaylibl Te3UCTep MeH Ooipkammap JKacaipl. ApaiblK apalblK Oakbuiay
nreHOepiHae CTYACHTTEPMEH cuiuiadycTa Ke3JeNreH OTKEH TaKpIphINTap OOHBbIHINIA aybI3Iia
SHriMe XKypri3ieTin 0omanael. [ToH TeKCHKANBIK-TpaMMaTHKAIBIK TECT TYPIHIETT eMTHXaHMEH
asKTajmaabl, OFAaH COHBIMEH Karap 3epTTelreH MaTepHalblH HWrepillyiH Oaranay YIIiH
(yHKIIMOHAIABI OKYIBl TEKCepyre apHairaH TanceipMmanap Kipemi. 1lon Goiiprama Coursera
JKarIai anblK OHJIAHH KypCTaphIHBIH IIaT(GopMaliapblHaH YKCac KypcTapbl KalTa ecenreyre
oomazasr, OpenU.kz, OpenU.tou.edu.kz xone 6ackamap.

Hnocmpannolii a3vik (Anenutickuil 31K U HeMeyKuil A3blK)

Kypc codepoicum ocnoenoli nexcuueckutl U 2pamMmamuyeckuti Mamepuanl UHOCMPAHHO20
A3bIKA, HANPAGNEHHLIL HA  paA3eumue HABbIKO8 KOMMYHUKAYUU, apeyMeHmayuu Ha
UHOCMPAHHOM A3bIKe, NOHUMAHUE U NPUHUMAHUSL SI36IKOGLIX 0CODEHHOCMEN KYAbMYpPbl CIPAH
usyyaemozo a3vika. Cnosapuulii 3anac cmyoenma 6yoem cocmasisime doaee 1500 crosaphwix
eouHuY no NnoceoHesHol u npogeccuonanrvon memamuxe. Ocoboe GHUMAHUE YOersemcs
PA36UMUIO HABLIKOE KPUMUYECKO20 MbIUACHUs, AHAIU3A U CUHMe3d Headanmupo8aHHbLIX
MEKCMO8 ¢ Yeavio OPMUPOBAHUST AZLIKOBIX U KOMMYHUKAMUBHBIX KOMHemeHyull O ux
oanvHelueeo NPUMeHeHUs. 8 NPopeccuoHarbHoll cepe. Buinoansas npakmudeckue 3a0aHus.,
cmyoenmul CMO2ym cooOWams C8OU MbICAU YCTMHO U NUCbMEHHO HA UHOCMPAHHOM S3bIKe
COOMBEMCMBEHHO PedesbiM HOPMAM S3bIKA, CMO2YH 3A0A6amb 60NPOCHL U OMEEYAMb HA HUX,
noooepoicusas becedy Ha UHOCMPAHHOM s3bIKe 8 00beMe U3YUEHHOU MeMAMUKY MOU UU UHOU
chepvr  obwenus. CmydeHmovl 6 paMKAX CAMOCMOSIMENLHOU pPAbOmMbl  NOO2OMOBIM
coobwenust, 00KAA0bL, Npe3eHmayul, OyKiemol, 6UOCOPOJUKU, 2T0CCAPUL C YETbIO PACKDPBIMUS
meopueckozo nomenyuara ooyuaiowuxcs. Cmyoenmuvl npumMym yuacmue 8 poiegbix uepax,
OUCKYCCUAX, 00CYICOSHUSIX U 0edamax, 6blosucdas CNOpHule ME3UCbL U NPeononodiceHus. B
PAMKAX NPOMENCYMOUHO20 PYOEINCHO20 KOHMPOJISL CO CIYOeHmamu Oy0em nposedeHa YCmHas.
beceda no nNpolideHHbIM memam, nPedyCMOmpeHHbiM cuinabycom. Jucyuniuna 3asepuumcs
IK3AMEHOM 8 (hOpME TIeKCUKO-SPAMMAMUYECKO20 MeCmd, SKTIOYAIOWUM MAKI’Cce 3a0anus Ha
npPoGepKy YYHKYUOHANbHO20 umenusi ONisl OYEeHKU YCE0eHUsl usyyennozo mamepuana. Ilo
OUCYUNTIUHE 803MOJICEH NEPe3auem AHAI0SUHBIX KYPCO8 ¢ NIAMBOPM MACCOBHIX OMKPHIMbIX
onaatin kypcos 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 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

Kaszaxk timi/ Kasaxckuit
s3b1k/ Kazakh language

IMon asceiHma cryneHtrep Bl xoHe B2 neHreiiepiHe coliKec KENETIH JIGKCHKAIBIK,
rpaMMaTHKAIBIK, (OHETUKANBIK TUMIK OIpJiKTepAi OKWABI, OJNApIbIH Ka3aK TLUTiHIH
opdorpadusiblk  koHE  Op(OIMUSIIBIK ~ HOPMAaJapblH  CaKTail  OTBIPBIN,  HAKTHI
KOMMYHUKATUBTIK JKaFdaiinapaa KOJJaHBUTYbIH Kepceredi. CTYyHEHTTIH ©3iHIIK >KYMBICHI
Ka3aK TUIIHJE 3 MIKipiH JaibiHAayFa (aybI3iia jKoHe ka30alna) OarbITTaIFaH, OHBIH IIIIHIC
OacTanKkel Ke3MIepAeH 1ie, KociOn Ma3MyHIarsl OCHIMIENTCH MOTIHAECPACH ¢ THIHIAIFaH KOHE
OKBUIFaH MOTiHZAEp Heri3inae a3ipnenreH. CTyaeHTTep o3 OeTiHIIe a3ipyieHreH OasHaamanap
MEH Ipe3eHTanusIapAbpl YChIHA OTHIPHIN, TINAI €pKiH MEHrepy, COHIAl-aK CHIHH Oiay
JIaFIbLUIAPBIH, KOMaHIAIBIK K0Oalapabl KOMIIUIIK alfblHAa KOPFayJbl JKOHE MPAKTHKAIBIK
MocenenepAl TalKpUIayFa, MiKipTamacTapra, IOHTEICK YCTelnmepre KaThICYIbl KOpCETeli.
Kypc askrarraHHaH KeHiH CTYJEHTTEp MUAIOT KYPBUIBIMBIH CAKTall OTHIPHIT, SHIIMEIeCcyre
epKiH Kipe alajpl; oHTIMENIEeCYIIiHIH He alTKAHBIH JKOHE OHBIH KOMMYHHKATHBTIK MIiHICTIH
TYCIHE OTBIPHII, OHBIH peIUIHKaIapbiHa Oapabap jkayar Oepe OTBHIPBII, CEMAHTUKAJBIK JKOHE
OMOITMOHAJIBI aKMaparThl ce3iHe amanel. [loH OOMBIHINIA KOPHITHIHALI Oarajay Ka3TeCTKE
ykcac tuicTi jaeHreije eotkizineni. I[lon Oofibiaima Coursera kammail amiblK —OHJIANHH
KypCTapbIHBIH IDIaTGopMalapblHaH YKcac Kypcrapabl Kaira ecenteyre Oomambl, OpenU.kz,
OpenU.tou.edu.kz >xoHe Oackamnap.

B pamxax oucyunaunvr cmyoenmul uzyuam aeKcuyeckue, spammamudeckue, GoHemudeckue
A3bIKOGblE  eOUHUYBL, Ccoomeemcmeyouux yposuam Bl u B2, npooemoncmpupyiom ux
ynompeoOneHue 8  KOHKDEMHbIX  KOMMYHUKAMUBHBIX — CUMYAYUAX C  COXPAHEHUEeM
opghoepagpuueckux u opgosnuueckux HOpm Kazaxckoeo azvika. CamocmosmenvHas paboma
cmyoenma OpueHmuposana Ha n0O20MoGKY (YCMHO U NUCbMEHHO) COOCTNEEHHO20 MHEHUsL HA
KA3aXCKOM 5A3bIKe, 8blpaDOMAHHO20, 8 MOM YUCTe, HA OCHO8E NPOCIYULAHHBIX U NPOYUMAHHBIX
MEeKCMO8 KaK U3 NepeoUCmOYHUKO8, MAK U a0anmupo8aHHblX MeKCMo8 NPOQpecCUOHATIbBHOZO
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cooeposcanus. Cmyoenmuvl NpoOEeMOHCIMPUPYIOM HABbIKU CB0O00HO20 61a0CHUS S3bIKOM, a
makoice KpUMu4ecko2o MblleHUsl, NPoxoos NYOIUUHYIO 3auumy KOMAHOHLIX NPOEKmos8 u
NPUHUMASL Y4acmue 8 00CYHCOCHUAX NPAKMUYECKUX NpoOaeM, 8 OUCKYCCUAX, KPY2IbIX CIOAAX,
npeocmasiisis camocmoamensHo paspabomanusie 00KIaA0bl u npezenmayuu. K 3asepuienuio
Kypca cmyoenmvl cMo2ym c80O00HO ecmynams 8 Oecedy, COXpausis CMpPYKmypy ouanozd;
NOHUMAZA, YMO 2080pUM CODECeOHUK U €20 KOMMYHUKAMUBHYIO 3a0ayy, U a0eK8amHo
peazupys Ha e20 pPenauKu, OCO3HABAS CMbICIOBVIO U IMOYUOHAILHYIO UHDOPMAYUTO.
Hmoeosoe oyenusanue no oucyuniune npoxooum 6 Gopme ananroeuunou KazTecmy
coomsemcmsyowezo yposHs. 1lo oucyuniune 603MotceH nepesaiem AHALOSUYHBIX KYPCO8 C
naamgopm maccogvlx omkpwvimulx ounaun kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u
Opy2ux.

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 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
s3I/ Russian language

Kypc ceiiney opekeTiHiH alyaH TYpJEpiH, COHBIH ilIiHAE KOMMYHHUKAaIHUs MEH pediexcus
Ke3iHZe COTTI MEHrepyre apHajfaH JIEKCUKAIBIK JKOHE TPAMMATHKAJIBIK TaKbIPBIITAP/IbI
KamTHIbl. Kypc KapbIM-KaThIHACTBIH KOMMYHHKATHBTIK MakcaTbl MEH KociOum canacblHa
colikec aybI3lla KOHE jKa3zdalna Til eHAIPICIH Ke3AeH OTBIPHIN, TYPMBICTHIK, 9JI€yMETTIK-
MOJICHH, KOCIOM KapbhIM-KAaTBIHACTBIH SPTYPJI JKarAaiapelHIQ TiJI MEHrepy IaFAblIapbIH
KaJbIITACTBIpyFa KOHE OKeTuImipyre OarpiTTanraH. KOMMYHMKATHBTI — KaFmaiimapbl
MOJIEBACHTIH TPaKTHKAJIBIK-OaFbITTAIFAaH TalChpMaiap Xabapiama, OasHmama, pedepar,
Npe3eHTalus], CUeHapHid, OykieT, OeHHEepONHK, FAIBIMHBIH KOCiOW MOPTPETiH, KYTTHIKTAY
XaThlH JaiiblHay, HMHTEIUIeKT-KapTa, ICKepJiK Kara3jap, IJIoccapuil jkacay, CypeT IieH
OpPBIHABI CHUIMATTay apKbUIBI CTYACHTTEPHAIH 3HUATKEpJiK KbI3METKE KaThICYBbIH KO3Iehsi.
CryzmeHTTep HaKTHI JKaFJaiiap/pl [IeHIe OTHIPBIN, MOTIHII CHIHM Tallay jKoHE KaiTa Kypy
JKYMBICTapbIH Kyprizeai. Kypc coHbIHOa CTyIeHTTEp AHAajor KYPBUIBIMBIH CaKTai OTBHIPHII,
OHTiMere epKiH Kipe ajmaapl; oHTIMEJNECYIIiHIH He aWTKAaHBIH YXOHE OHBIH KOMMYHHKATHBTI
MIHIETIH TYCiHy, OHBIH ecKepTyiepine Oapabap sxayanm Oepy, CEMaHTHKaJbIK >KOHE
OMOITMOHAIBI aKMmapaTTel TyciHy. IIoH OoifbIHINA KOPBITHIHABI Oarajgay THICTiI MEHTeHmeri
OpBIC TUIIH Oidyre apHanfaH pecMU CEpTH(QHKATTHIK TECTKE yKcac HeicaHna etexdi. I[lom
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Ootipiama Coursera jkanmail amiblK OHJIAHH KypCTapbIHBIH IUIaTGOpMaNapblHAH YKcac
KypcTapasl Kaiita ecenrreyre 6omans, OpenU.kz, OpenU.tou.edu.kz xone 6ackamap.

Kypc coodepoicum nexcuveckue u epammamuveckue memvl 015 YCHEUWHO20 081AOEHUs.
PA3HOOOPA3HLIMU GUOAMU Dedesoli OesIMeIbHOCHU, 6 MOM YUCIe NPU KOMMYHUKAUUU U
pegrexcuu. Kypc nanpaenen na gopmuposanue u co8epuleHCmeosanue Hagblk08 GIA0eHUs.
SAZBIKOM 6 PA3TUYHBIX CUMYAyusix OblM0o8020, COYUATLHO-KYIbIMYPHO20, NPOPDECCUOHATLHO20
00uenust, npedycmMampueads npoOyYUposanue YCmHou U NUCbMEHHOU pedl 8 COOMBENCMEUL C
KOMMYHUKAMUBHOU — yeavblo U npogeccuonanrvHou  cepoii  obwenus.  Ilpakmuxo-
OpUEHMUPOBAHHbIE 3A0AHUs, MOOETUPYIOWUe KOMMYHUKAMUGHbIE CUMYAYUU, NPEeOnoaazarom
yuacmue CcmyoOeHmos 6 UHMELIeKMYaibHOU OesimenbHOCMY, NOCPEOCmEOM HOO20MOBKU
coobwenus, Ookiaoa, peghepama, npezewmayuy, CcyeHapus, OyKiemd, 6UOCOPONUKA,
npogheccuonanbHo2o nopmpema  Y4eHo2o, N030pAGUMENTbHO20 RUCbMA, NOCPeOCEOM
cocmasnenus UHMeIeKm-Kapmyl, 0e108blX 0yMae, 2n0ccapus, HOCPeOCmeoM ONUCAHUS
Kapmunvl U mecmonoaodcenus.. CmyoeHmvl  npoGeOym — KpUMUYECKUl  auaiuz u
PEKOHCMPYKYUIO MeKCmd, peuias KoHKpemuvle keticol. K 3aeepuienuto Kypca cmyoenmbl
cmozym c80000HO 8cmynamov 8 becedy, COXPAaHss CMPYKMypy ouanoeda; HOHUMASA, YMO
2080pum coOeceOHUK U e20 KOMMYHUKAMUBHYIO 3A0ayy, A0eK8AMHO peazupys Ha e20 penuKu,
0CO3HABASL CMDBICIOBVIO U IMOYUOHATLHYIO unpopmayuto.  Hmozosoe oyenusanue no
OuCyuniuHe npoxooum 6 opme, AHAI0UYHOU OPUYUATLHOMY CEPMUPUKAYUOHHOMY MECTTY
Ha 61a0eHue PyccKum Si3blKOM COOmMeemcmeyiowezo yposus. Ilo oucyuniune 603modiceH
nepe3ayem AaHAIO0SUYHBIX KYPCO8 C NAAM@OPM MACCOBbIX OMKDBIMbIX OHIAAUH KYPCO8
Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The course contains lexical and grammatical topics for successful mastery of various types of
speech activity, including communication and reflection. The course is aimed at the formation
and improvement of language skills in various situations of everyday, socio-cultural,
professional communication, providing for the production of oral and written speech in
accordance with the communicative purpose and professional sphere of communication.
Practice-oriented tasks modeling communicative situations involve students' participation in
intellectual activity, through the preparation of a message, report, abstract, presentation, script,
booklet, video, professional portrait of a scientist, congratulatory letter, through the
compilation of an intelligence map, business papers, glossary, through the description of the
picture and location. Students will conduct a critical analysis and reconstruction of the text,
solving specific cases. By the end of the course, students will be able to freely engage in
conversation while maintaining the structure of the dialogue; understanding what the
interlocutor is saying and his communicative task, responding adequately to his remarks,
being aware of semantic and emotional information. The final assessment of the discipline
takes place in a form similar to the official certification test for Russian language proficiency
at the appropriate level. By discipline, it is possible to transfer similar courses from the
platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.




AKNapaTThIK-
KOMMYHUKAIUSITBIK
TEXHOJIOTHSIIap
/MHpopManmoHHo-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH/
Information and
Communication
Technologies

Ilon emipae >koHe KociOM KbI3METTE KOJNJAHBUIATHIH, MaiJalaHyIIbUIBIK OaFaapiamMaiiblK
KaMTaMachl3 eTyJi, OINEpalMsUIbIK >KYyHelepai, IepeKKOpIapiabl, IEPEKTepPAl Tajuayabl
KaMTHUTBIH OUQPIIBIK TEXHOJIOTHSIIAPABI XKYHeni urepyre OarbiTTanFad. binim anymsuiap agam
eMipiHeri TUQPIBIK TEXHOIOTHUSIIAPIBIH POJli MEH MYMKIHIIIKTEpiH, DJIEKTPOHIIBIK YKIMETTI,
COHJaif-ak el MEH WHTEPHET TEXHOJOTHSUIAPBIH, KHOEpKAyillCi3MiKTi, OYJITTHI
texHonorusapasl, SMART texHonorusnapasl, e-technologies, MyIbTUMEIUSIHBI 3€PTTEHI.
Cabax OapbIcbIHIA CTYICHTTEp MoIiMeTTep 0a3achIMeH JKYMBIC ICTEHIi, cypaHBICTap
JKacalIbl JKOHE CaHJBIK, CTATUCTUKANBIK JKOHE CalaliblK aKapaTThl aHAIUTHKAIBIK OHJICHII,
TYCiHIipeni >xoHe Oaranaiisl, mHGOrpadukansl xacaiiapl. COHBIMEH Karap, OJiap KeHCe
OarmapiaManapbiHbIH SKeTinAipinren QyHkuusaiaapeiH urepeni. CryneHtrep OaraapiamMalibik
YKacaKTaMaHbl aHAIMTHKAIBIK CABICTRIPYIBI OHTAMIIBI TaHmay apKbLIBl kyprizemi. Cabak
OapbICBIHIA CTYICHTTEp OardapiiaMaliblK jKacaKkTamMa MeEH amNlaparThlK KYPBUIFbIIap/Ibl
urepeni, marpaMMainap MeH uHdorpaduka TYpiHIae Kojima 6ap AepeKTepre Tajamay yKacansl,
JEpEeKTepAl Tajjay HeETi3iHAe WHTEPHET-pecypCTapibl KOJNJaHa OTBIPBI IPe3eHTaLusIIap
xKacaiinel, rpadUKaIbIK KypaJaapMeH JKYMbIC JKacaiibl, IUIaKkaTTap, IUIaKkaTTap, BU3UTKaIap
xoHe T. 0. CTyneHTTep BeO-CalTThl KypacTHIPYLIbIIA Kacailbl, MOTiH MEH ayAMOHBI KOJIaHa
OTBIPBINT OciHeNmepai opHaTaasl dyeMeHTTepi. [lopTdommoHsl KopFay TYpiHIET1 KOPBITHIHIBI
Oakpimay, BeO-OerTepni, WHOrpaduKaHbl KOHE AEPEKTEpHi Talgayldsl Kypy OOWbIHIIA
JKacaraH KYMBICTapIbIH Tpe3eHTanuscel. [1on Oolibramma Coursera jKammail amslK OHJIaWH
KypCTapbIHBIH IUIaTdopManapblHaH yKcac Kypcraplsl Kaiita ecenreyre Oomnansl, OpenU.kz,
OpenU.tou.edu.kz xone Gackamap.

Jucyunnuna nanpagnena Ha cucmemHoe 0C8OeEHUe YUPDPOGLIX MEXHOL02UL, NPUMEHSEeMbIX 8
HCUBHU U NPOPDECCUOHANTLHOU OesMeNbHOCTY, BKIUAIOWUX 8 ceDsl NOJb308AMeNbCKoe
npocpamMMHOe obecneueHue, ONEPaAyUOHHble CUcmeMbl, 0a3bl OAHHBIX, AHATU3 OAHHBIX.
Obyuarowuecs uzyuam poib U 603MONCHOCMU YUDPOBLIX MEXHONOSUN 8 JICUSHU YeN08eKd,
NEKMPOHHOEe — NPABUMENbCMEO,  d  MmaKdce  cemb U UHIMEPHem  MexXHOIO02Ul,
Kubepbezonachocms, obaaunvie mexunonoauu, SMART mexuonocuu, e-technologies,
myabmumeoua. B xooe sansmuii cmyoenmol 6y0ym pabomams ¢ 6azamu OAHHbIX, C030A8as
3anpocel U AHATUMUYECKU 0OpAdamvleéds, UHMEPRPemupyss U OYEHUBAsE KOAUUEeCMEEHHYIO,
CMAMUCMUYecKylo U KauyecmseeHHyo ungopmayuio, cozoasas ungoepaguxy. Kpome smoeo,
0c60sm npoosunymole QyHkyuu opuchvix npoepamm. Cmyoenmvl nPosedyn aHAIUMUIecKoe
CpagHenue NPoSPaMMHO20 obecneyenus, uloupas onmumaibHoe. B xode sausmuii cmyoenmobi
0C60AM  NPOSPAMMHOE oObecnedeHue U annapamuvle YCMpoOUCcmed, nposedym aHaIu3
UMEIOWUXCSE OAHHLIX C OAIbHEUUUM 8bIBOOOM 6 GUOE QUASPAMM U UHPOSPAPUK, cO30a0ym
npeseHmayul ¢ npUMeHeHueM UHMepPHem pecypco8 HA OCHO8e aHAIU3A OaHHbIX, pabomas ¢
epagpuyeckumMu UHCIMpyMeHmamu co30adym niaKamel, nocmepbul, gusumku u m.n. Cmyoenmsi
c030adym caiim Ha KOHCMPYKMOope, CMOHMUPYIOM 8UO€0 C UCNOIb306AHUEM MEKCMA U ayOuo
onemenmos. Hmoeogulii Kommpoav 6 @ude 3awumsl HOpmM@PoOAUO, ¢ npezeHmayueu
NPOOENanHbIX pabom no co30anuio eeb-cmpanuy, ungoepaguxu u anarumuxu oaunvix. I1o
OUCYUNTUHE 803MOJICEH Nepe3adem AHAI0SULHBIX KYPCO8 € NAAMPOPM MACCOBbIX OMKPHIMbIX
onnatin kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.
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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
guantitative, statistical and qualitative information, creating infographics. In addition, they
will master the advanced functions of office programs. Students will conduct an analytical
comparison of software, choosing the optimal one. During the classes, students will master
software and hardware devices, analyze the available data with further output in the form of
diagrams and infographics, create presentations using Internet resources based on data
analysis, work with graphic tools, create posters, posters, business cards, etc. Students will
create a website on the constructor; mount a video using text and audio elements. Final control
in the form of portfolio protection, with a presentation of the work done on the creation of web
pages, infographics and data analytics. By discipline, it is possible to transfer similar courses
from the platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz
and others.

JleHe MIBIHBIKTBIPY /
dusnueckas KyabTypa /
Physical Culture

[ToH »KaH-)KaKTBI MOTOpMKA MEH JaFibUIapbl WIepyre, JeHe UIBIHBIKTBIPY JCHreHiH
apTTBIPYFa JKOHE CTYICHTTEpAiH [CHCAyJNbIFBIH HbIFaiiTyra OarpiTTanraH. OKy MoHI eKi
Oemimai KypyIbl Ke3/eiIi: Herisri xkoHe apHaibl. Herisri OemiMaeri cabakTapAplH Ma3MYHBI
CTYACHTTEP/IIH KeKe KbI3BIFYIIBUIBIKTAPEl MEH KOKETTITIKTEPIH €CKepe OTBIPHIII, CETi3 CIOpPT
TypiHiH OipiH (6ackerOon, Bonen00md, (hyTOOI, KEHIT aTIIETUKA, YITTHIK TYpJep, CIOPTTHIK
TMMHACTHUKA, KEKIe-)KeK) TaHaayabl KaMTuabel. CropT Typi OolibIHINIA OKY cabaKTapbiHA JCHE
IIBIHBIKTBIPY, TEXHHUKAIBIK - TAKTHKAIBIK TAHBIHABIK JKOHE TOPEUIUTK JaF[bUIapblH HIrepy
kipeni. CabakTap CriopT TYpPiHiH €peKIIEiriH eCKepe OTHIPHII, MaMaHIaHABIPBUIFaH 3a1apaa
oeTeni. ApHaibl OemMINeHIH KypaMbIiHa JopirepaiK-KOHCYIbTanusuiblK komuccusiHbH (JJKK)
cabakTapslHaH OOCATBUIFAH CTYACHTTEp alKbIHAATAIbl, OJIapFa TOPT MOAYJBAIK TEOPHSUIBIK
KypC YCHIHBUTAMbI. Herisri 0emiM CTymeHTTepiHIH KEeTiCTIKTepiH O6aranay MOTOPJIBIK TeCTUIEY
(Ipe3uCHTTIK TeCTTEP, CIOPT TYpi OOMBIHIIA TECTTEP) HETI31HIE KYPri3iiei.

Hucyunauna nanpagnena Ha npuodpemeHue pasHOCMOPOHHUX OBUSAMENbHLIX VMEHUU U
HABbIKOG, NOBIULEHUE YPOBHS (Pusuieckoli no020MOGKU U YKPEnieHus 300p06bs CIYOeHINos.
Yuebnas oucyuniuna npeononazaem @opmuposanue 08yxX OMOENCHUL: OCHOBHO20 U
cneyuanvrozo. Cooepoicanue 3auAMULl 8 OCHOBHOM OMOeleHUU npeononazaem bloop 00HO20
u3 60coMu 61006 cnopma (backemoon, gonelbon, Gymoon, réekas amiemura, HayuOHAIbHbIE
8UObL, AMIeMUYECKas SUMHACUKA, eOUHOOOPCME) ¢ Y4EMOM UHOUBUOYATIbHBIX UHMEPECO8 U
nompebrHocmeil cmyoeHmos. B yuebuvie 3ansamus no eudy cnopma 6KIOUEeHbl Qu3uiecKas,
MEXHUKO- MAKMUYEeCKdas HOO020MOSKa U npuobpemenue HABLIKOG CyOelucmed. 3auamus
npoxX00sMm 8 CHeyudIUsUPOBAHHBIX 3A1AX C YYémom cneyuguxu euda cnopma. B cocmas
CHEeYuanbHo20 OmoeneHUss ONpeoesliomcs CmyoOeHmbl, 0C8000JICOEHHbIe OMm  3aHAMULL
6P a1ebHO-KOHCYIbMAYUOHHOU Komuccuetl (BKK), KOMOopvIM npeonazaemcsi
UemblPEXMOOYIbHBII meopemuyeckutl Kypc. Oyenka O00CMudiceHuti CmyOeHmo8 OCHOBHO2O0
omoeneHusi nPo8OOUMCs. HA OCHOBAHUU OBUSAMENbHO20 MECUPOSAHUsL (NPe3UOeHMCKUX
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mMecmos, mecmog no 8udy CHopma,.

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

Tipmrimik xayincizmairi /
be3omacHocTh
JKU3HENEATEILHOCTH U
oxpana Tpyna/ Life
safety

[ToHHIH MaKcaThI-YHBIMIAPIBIH TaJlaliTapblHa COWKEC KAYINCI3AiK TEXHUKACHIH KaMTaMachi3
€Ty, €HOEKTI Kopray HopManapbIH cakray. [IoH anam MeH TIpIIUIIK €Ty OPTachlH, TEXHUKAJIBIK
JKYHENepiH ~ KayinTuNriH, JKYMBIC aWMarblHBIH ayachlH, >KapbIKTaHABIPYIbI, Iipij-
aKyCTHKANBIK ~(hakTOpimapel, 3JIEKTPOMArHUTTIK COYyIENeHyNdi, TOTEHIIE JKaFaainapnia
TIPIIUTIK 9pEeKeTiHIH Kayilci3airin 6ackapyibl, eHipicTeri eHOEKTi KOpFay MEH OHEPKACIITIK
KayINCI3MIKTIH HeTi3NepiH joHe OacKapyabl, opT KAyiNCi3AiriH YHBIMAACTBIPYIBI, KYMBIC
OpHBIH YTBIMABI YHBIMAACTHIPYFa KOWBLIATHIH TalanTapisl 3eprreiiai. CTyAeHT 3UsHIBI
OHIIIPICTIK (PaKTOPIAPABIH €CeNTeyIepiH KYPri3edi, aFalkbl MeTUIIMHAIBIK KOMEK KOPCETY
olicTeMeCiH MEHrepei, KOCINOPBIHAAPIbIH HAKThl OHIIPICTIK OeJiMIleaepiHiH eHOeKTI
KOpFay JKOHIHJETi HYCKAyJBIKTapbhlH 3epzeneii. OKy OapbiCbIHIA €HOEKTI KOopray KoHe
KayillCi3[IK TEXHWKAachl OOWBIHIIA OHJIAWH KYypCTHIH MaTepHajiapbl MNaiilanaHbUIaThIH
Oomampel. OHpipicTeri eHOEKTI KOpFay jKoHE OHEpPKACINTIK KayilCi3[ik Macenenepi OONBIHIIA
kaz0ailia JKoHE aybI3la cayajlHaMa MOHJI Oarajay HbICaHbI OOJBIN TaObLIAaIbl. EMTHXaHIIbI
CepiKTeC KACIMOPBIHAAPIBIH eHOEKTI KOpFay jKeHiHaeri MmamManaapsl oTkizeni. [Ion OoiibiHmIa
Coursera >kanmaii amslK OHJIaiH KypCTapbIHBIH MIaT(opMalapblHAH YKCac KypcTapsl KaiTa
ecenrreyre 6omanpl, OpenU.kz, OpenU.tou.edu.kz sxone Oackamnap.

Lenw Oucyunaunvl — obecnewenue mMexHUKU OE30NACHOCMU 6 COOMBEEMCMmeUe C
mpedosanHuAMU Op2anu3ayull, coOI0OeHUe HOpM OXpausvl mpyod. [ucyuniuna uzydaem
yenogeka u cpedy obUMAaHus, ONACHOCMU MEXHUYECKUX CUCeM, 8030VX pabouell 30Hbl,
oceewerue, GuUOpoaxKycmudeckue (Gaxkmopul, 31eKMPOMASHUMHbIE U3LYYeHUs, YApasieHue
6E30NACHOCMbIO JHCUSHEOESIMENbHOCTIU 6 YPE3BbIYAIHBIX CUMYAYUSX, OCHO8bL U YApAGLeHue
oxpanou mpyoa u NPOMbIULIEHHOU Oe30NACHOCMbIO HA NPOU3BOOCMEe, OpPaAHU3AYUSL
nooicapHotl Hezonachocmu, mpebosanusi K pAyuUOHATbHOU Opeanuzayuu paboyezo mecma.
Cmyoenm 6ydem npoooums paciemuvl PEOHbIX NPOU3BOOCMEEHHBIX (PAKMOPOS, 0CEAUBAMb
MEMOOUKY OKA3AHUS NEPEOU MeOUYUHCKOU ROMOWU, U3YUATb UHCIMPYKYUU NO OXPAHEe mMpyod
KOHKDEMHbIX HPOU3800CMBEHHbIX OmOeieHull npeonpusmui. B xode usyyenus 6yoym
UCNONB306AHBI MAMEPUATbl OHAAUH KYPCA NO OXPAHe mpyoa u mexHuxe 6e30nacHOCH.
Dopmoil oyeHusanus OUCYUNTUHBL AGIAEMCS NUCLMEHHbIU U YCMHBIL ONpoC N0 80NPOCAM
oxXpanvl mpyoa U NPOMbIUAEHHOU 0e30NACHOCU HA Npou3godcmee. IKzamen 0Oyoem
nPOBOOUMBCS CREYUATUCTNIAMU 110 0XpaHe mpyda npeonpusmutl napmuepos. 1lo oucyuniune
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B03MOJICEH Nepe3auen AHAL0SUHbIX KYPCO8 C NIAM@pOpM MACCO8bIX OMKPIMbIX OHLAUH
kypcoe 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 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

KykbIk Herizzmepi xoHe
cbrbaiinac
KEMKOPJIBIKKa  KapChl

MOJIEHUET /OcHOBBI
npasa u
AHTUKOPPYILMOHHON
KyJIbTypbi/
Fundamentals of law
and anti-corruption
culture

[lon cTyneHTTEpiH ©31H-031 TaHYBIH XoHE KaOBUIIAHFAH MICHIIMIEP YIUiH KayamnKepIUiTiKTi,
KYKBIKTBIK ~HOpMajap MIEHOEpIiHIEeri ic-opekeTTepre OCHIMAUNIIH  KaJbIITacTHIpyFa
OarpiTTanFaH. IloH MemJeKeT TeH KYKBIK HETi3/epiH, KOHCTUTYILMSUIBIK KYKBIKTHI,
MEMJIEKETTIK 0acKkapy MeH KYKbIK KOpFay KbI3METIiH, OKIMIIIJIK, chlbaiiac >KeMKOPIIBIKKA
Kapchbl, a3aMaTThIK, OTOACBUIBIK, €HOEK, SKOJOTHSIBIK, KBUIMBICTBIK, iC KYPTi3y KYKBIFBIH,
cei0aiiylac  JKeMKOPJBIKKA KapChl MOJEHHET Herizaepin 3epaenelimi. CTymeHTTep Keke
HOPMATHBTIK aKTiJIep/iH HETi3ri Oanrapbl MEeH epekerepiH eMIpIliK jkarmaiiap MeH Kociou
KBI3MET TYPFhIChIHAH TyciHmipeni. Chi0aiinac »KeMKOPJIBIKKA KapChl iC-KUMBLT JKOHE ChlOaiiiac
YKEMKOPJIBIK KOepiHicTepi OOMBIHINA KeicTep i MIenTyre epeKile Ha3ap ayAapbllaThiH OOIabl.
baranay HeicaHbI aybI3Ia XKoHE jkaz0ala cayaHaMa TYpiHAeri OipiKTipiireH eMTHUXaH OOJIbII
tabbutanel. [loH  OoitpiHma  Coursera  Jkammaid — amiblK — OHJIAWH — KYPCTapbIHBIH
wiatgopManapelHaH ~ yKcac — KypcrapApl — Kaiita  ecenreyre — Oomagei,  OpenU.kz,
OpenU.tou.edu.kz xone backamap.

Hucyunnuna  Hanpasnena Ha — opmuposanue Yy CMYOEHMO8  CAMOCO3HAHUA U
OMBEMCMEEHHOCIU 34 NPUHAMbIE DPeUeHUs, NPUBEPIHCEHHOCMU K OeliCmUAM 8 pPAMKAX
npasosuix Hopm. Hucyuniuna usyuaem OCHO8bl 20CY0apcmea U npasd, KOHCMUMYYUOHHOe
npaso,  eocyoapcmeenHoe — ynpasienue U NPABGOOXPAHUMENbHYIO  OesamelbHOCb,
AOMUHUCMPAMUBHOE, — AHMUKOPPYRYUOHHOE,  ZPAXNCOAHCKOoe,  ceMeliHoe,  mpyoosoe,
9KOI02UYECKOE, Y20N08HOe, NPOYECCYalbHOe NPABO, OCHOBbI AHMUKOPPYNYUOHHOU KYIbMYpbL.
Cmydenmovl 6yOym uHmMepnpemuposams OCHOGHbIE CHAMbU U HOAOICEHUS OMOETbHbIX
HOPMAMUBHBIX AKMO8 C MOYKU 3PEHUS ICUSHEHHBIX Cumyayuii u npogheccuonarbhou
Odeamenvuocmu.  Ocoboe  6HumManue  Oydem  YOeleHO  peuleHuro  Kelcog  Nno
AHMUKOPPYRYUOHHBIM OeliCBUAM U KOPPYNYUOHHBIM Nnposgienuam. Popmoil oyenusanus
A61AeMcsi  KOMOUHUPOBAHHBIL IK3AMEH 6 6ude YCMHO20 U nucbMeHnoz2o onpoca. Ilo
OUCYUNTUHE B03MOJICEH Nepe3ayem AHal02UYHbIX KYPCO8 C NAAM@POPM MACCOBLIX OMKPLIMbIX
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onnatin xypcos 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.

8.3

DKOHOMHKA JKOHE
Ou3HeC Herizmepi
/OCHOBBEI KOHOMUKHU U
ousneca/ Fundamentals
of  Economics and
Business

[Morn OiniM anmymbuiaplia KOCIIKEpIIK HETi3AepiH KalblNTacThipyra OarbITTanrad. [loH
SKOHOMHKA KoHE OWM3HECTI YHUBIMIACTBIPY HETI3IEpiH, KOCIIKEPIIKTI JKoHE OHBIH TYPJIEPiH,
OM3HECTIH Kap>KbUIBIK HEri3/IepiH, OW3HECTi NaMBITY CTPATErdsChIH d3ipieyadi, KoCimKepiik
KBI3METTI MEMJIEKETTIK peTTeyai 3epaeneiini. [IpakTukansik cabakTap 6apbICHIHIA CTYIEHTTED
KOCIMKepIiK KBI3METTIH OpTYpPJi JKaFgalnapblH KapacThIpaabl, >KarJaiaapAbl MICHIyAiH
OPTYPAlL TOCUTMEPiH YCHIHAIBI, TOYEKEIACPIl TaITAWIbI XKoHE IKOHOMHKAIBIK THIMIUTIKTI
ecenrerigi. CryaeHTTep OW3HECKE apHAIFaH WACSIApIbl YCBIHAABI JKOHE JaMBITA[IbI,
o31lepiHiH OmM3Hec-Kob0amapslH o3ipieimi. baramay HpIcaHbl OW3HEC-)KOCHAp TYpPIiHAETI 03
’k00achIH KOMIIUTIK aJbIHa KOpray 0ok Ta0butaabl. [ToHe Ka3ipri KocinkepaepaiH KOHAK
nmopictepi Kapacteipbpuirad. [lon Oofibama Coursera jkammai amiblK OHJIAWH KYpPCTapBIHBIH
wiatgopManapelHaH ~ yKcac — KypcTapApl — Kaiita  ecenreyre — Oomagel,  OpenU.kz,
OpenU.tou.edu.kz >xone Gackamap.

Jucyuniuna Hayenena Ha (opmuposanue OCHO8 NPEONPUHUMAMENLCMEA Y 00YYAIOUIUXCSL.
Jucyunauna uzyuaem ocHo8bl IKOHOMUKU U Op2aHU3AYUY OU3Heca, NPeOnpPUHUMAMENbCMEO U
e20 8udbl, (QUHAHCOBblEe OCHOBbI OU3Heca, pa3pabomKy cmpame2uu pazeumus OusHeca,
20Cy0apcmeentoe  pe2yiuposéanue  NpeonpuHUMamenbckou  desmenvHocmu. B xooe
NPAKMUYECKUX 3aHAMUL CMYyOeHmbl PACCMOMPSM PA3TUYHbLE KelCbl NPEONPUHUMAMENbCKOU
O0esamenbHOCmU, NPedaoAHcam pasHvle Cnocodbl peulenus Keticos, NPOaHATUUPYIOm PUCKU U
paccuumarom IKOHOMUYECKVIO  d¢hgheKmusHocmo. Cmyodenmol 6yOym npednazamov u
passusamv udeu 0 OusHeca, paspabameieams coOCmeeHHuIL OusHec-npoekm. Dopmoii
OYEHUBAHUSL AGTAECS NYOIUYHASL 3auuma coOCMBEHHO20 npoekma 6 gude busHec-niana. B
oucyuniure npedycMompeHsl 20cmesbvie JeKyuu oelcmsyiouux ousnecmenos. Ilo oucyuniune
B03MOJICEH nepe3ayen AHATOSUYHBIX KYPCO8 € NAAM@POPM MACCOBbIX OMKPLIMbIX OHAAUH
kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeusx.

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
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8.4

Dkojorus Herizaepi
/OcHOBBI K0s0rUN/
Fundamentals of
ecology

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.

[ToH »SKONMOTHSUIIBIK CaHaHBl, TAa0WFU pecypcTapFa YKBINTH KapayAbl KalbIITaCTBIPYFa
OarpITTasFaH. [1oH SKOJOTHSHBIH TCOPHAIIBIK HETI3AepiH, KOpIIaraH opTa MEH OPTaHU3MACP/Ii,
onocdepaHbl, OpraHM3MAEPAiH JAaMybl MEH TapalyblHbIH Kbl 3aHABUIBIKTAPbIH,
TaOWFaTTarbl, aJaM MEH TIPIIUTIK €Ty OpTachIHAAFBl JHEPTHUS aFbIHAAphl MEH 3aTTapAblH
allHaNbIMBIH,  JKOJIOTHSIHBIH  PECYpCTHIK-OKOHOMHUKANBIK ~ aCleKTilepiH,  TaOHFaTThI
naigaTanyabIH SKOJOTHSITBIK-DKOHOMHKAIBIK TETIKTEPiH, YHEMII OHIIPICTIH HETi3i peTiHme,
OKOJIOTHSAJIBIK ~ HOpManay, CaHUTApIBIK-THTHEHAIBIK HOPMAaTUBTED MEH SKOJIOTHSIIBIK
cepTudUKaTTayAbl 3epPTTEHl, SKOJOTHUSIBIK KAyiINCI3MiK JKOHE TYPakThl namy, JKahaHmbik
9KOJIOTHAJIBIK Macenenep. CTylneHTTep TaOMFaTThl KOpray KbI3METIiHIH HETi3ri acmeKTilepiH
MpaKTUKaa KOJIAaHAIBI, OHIIpIC MmapaMeTpiiepi MEH KOpIIaraH OpPTaHBIH 3aTTapAbIH IIEKTi
pYKcaT eTUIreH KOHLEHTPAUMSCHIHBIH  KOJJAHBICTAFbl  CTaHAAPTTapblHA  COUKECTIriH
Oaramaiinpl, sccene JKahaHABIK SKOJNOTHSUIBIK MOCENeNep/l MICHIyAiH O31HAIK HIesuIapbIH
cunartaiiipl. baranay HbICaHBI aypI3la XOHE jKa3zdamia cayalHama TYpIiHZAETi OipiKTipinreH
eMTHXaH O0onbin Tabbanel. [1oH OofibiHma Coursera >kanmail aliblK OHJIAHH KypCTapbIHBIH
wiatgopManapblHaH ~ yKcac — KypcTapAsl — Kaiita  ecenteyre  Oonansl, OpenU.kz,
OpenU.tou.edu.kz xoHe Gackainap.

Jucyuniuna manpaenena Ha GopMUposaHue IKOIOSUHECKO2O0 CO3HAHUS, OepedciIuso2o
OmMHOUWleHUsT K HPUPOOHLIM pecypcam. Jucyuniuna uzyuaem meopemuyeckue OCHOBb
9IKONIO2UU, OKPYHCATOWYIO Cpedy U Opeanu3mul, buocgepy, oouue 3aKOHOMEPHOCMU PA3GUMUSL
U pacnpocmpaHeHusi Op2aHuzMo8, HOMOKU IHepeUuu U KpYy208OpOm eeujecms 6 npupooe,
yenogeka u cpedy O0OUMAHUS, PECYPCHO-IKOHOMUYECKUe ACHeKmbl IKON02UU, IKOJ020-
IKOHOMUYECKUE MEXAHUZMbBL NPUPOOONONLI0BAHUS, KAK OCHOBY DepencIue020 npou3eo0cmsd,
9KOI02UYECKOe HOPMUPOBAHUE, CAHUMAPHO-CUSUEHUYECKUe HOPMAMUEbl U IKOIOSUYECKVIO
cepmughurayuio, KOIOSUYECKYIO 0Ee30NACHOCHb U YCMOUYUgoe passumue, 21006aibHbie
aKonozuyeckue npodnemvi. CmyoeHmvl HAPUMEHAM HA NPAKMUKE OCHOBHble ACHeKmbl
IPUPOOOOXPAHHOU OESIMENbHOCHU, OYEHIM COOMBEEMCMeue napamempsl npou3800Ccmed u
OKpydcarowelt cpedvl 0elUCmeyoWUM HOPMAMUBAM NPEOeNbHO-O0NYCMUMbBIX KOHYSHMPAYUll
seuecms, ORUULYm 8 acce coOCmeEeHHble udeu peulenust 2100ANbHbIX IKOJIOSUYECKUX NPOOIEM.
Dopmoil oyeHuBaHUsL AGIAEMCA KOMOUHUPOBAHHDBILL IK3AMEH 6 GUOe YCMHO20 U NUCLMEHHO20
onpoca. Ilo ducyuniune 803mModNceH nepe3asem aHAIOSULHbIX KYPCO8 C NIAM@POPM MACCOBbIX
omxpuimulx onnaun kypcog 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
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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

Freumeivu
3epTTEYJIEPIiH
Herizaepi /OcHOBEI
HAYYHBIX
nccaenoBaHuii/
Fundamentals of
scientific research
Fouibivu
3epTTeyIePaAiH
Heri3epi /OCHOBBI
HaYLIHBIX
HucciienoBaHui/
Fundamentals of
scientific research

[ToHHIH MakcaThl CTYACHTTEPAl FBUIBIMU XYMBICKA AaibiHAay. KypCTHIH/TIOHHIH Ma3MyHBI:
FBUIBIMH 3€pTTEYJIepAi JKocmapiay >KOHE OHBIH KYPBUIBIMBI, SKCIIEPUMEHTTEp JKYPri3y >KoHe
TOXKIPUOETIK MOTIMETTepIli OHILY, JKBUIY-DHEPreTHKa CallaChIHAAFbl  MPOOJIeMAaITBIK
Moceneepal KO 9JicTeMeci jKoHE FRUIBIMU-3EPTTEY KYMBICTAPBIHBIH HOTHIKENEPiH TipKey.
Toxipubenik cabakrapja CTYACHTTEpP FBUIBIMU MPOOJIEMaHBI KOOJBI, 3ePTTEY CaTaChIHIaFbI
FBUIBIMH JKETICTIKTEpAl Tajaayabl, SKCIEPUMEHTTIK 3€pTTEYNep KYPri3yli, IKCIEPUMEHTTIK
MANIMETTEPAl OHJEY OMICTepiH MEHIrepyndi YHpEHEeHdl, 3€pTTey >KYMBICBIHBIH HOTH)KENepiH
YCBIHY JarapuiapblH anajasl. KopbIThIHIBI Oara mopT¢OIHO KOpray HOTWXKeJepi OOHbIHIIA
KOMBIIAIbI.

Henpr0 OUCUHUIUIMHBL SIBISIETCS MOATOTOBKA CTYIEHTOB K HAy4YHOH JESTENbHOCTH.
Conepkanue Kypca: IUTaHUPOBaHHE HAYYHBIX HCCIENOBAHHUN U MX CTPYKTYypa, MPOBEICHUE
OKCIICPUMEHTOB U o6pa60T1<a OKCIIEPUMEHTAJIBHBIX JAaHHBIX, MCETOHOJIOTHUA ITOCTaHOBKH
HpO6J’ICMHBIX BOIIPOCOB B obact TCIJIOOHCPICTUKU U 0(1)OpMJ'ICHI/Ie PE3yJabTaTOB HAYYHO-
HCCIIEMOBATEIbCKON paboThl. Ha mpakTWYecKnX 3aHATHSAX CTYACHTHI HaydaTcs CTaBUTH
HAYYHYIO MPOOJIeMy, MPOBEAYT aHAIW3 HAYYHBIX JOCTIDKCHHI B OOJIACTH WCCIICIOBAHMUSA,
MPOBEAYT  OKCICPUMCHTAIBHBIC  HWCCICNOBAHHUS, OBIAACIOT  crmocobamm  00paboTKH
IKCIICPUMCHTAJIbHBIX [JAHHBIX, IIOJYyYaT HABBIKH B O(i)OpMJ'ICHI/II/I PE3yJIbTATOB HAYYHO-
HCCIIeOBATEIbCKOM paboTel. MTOrOBass oOIGHKAa BBIBOAWUTCS 110 PE3YJIbTaTaM 3alllUThI
nopTdonuno.

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

Kapxpuibik

cayaTThUIBIK HETi3epi
/OcHOBEI (hUHAHCOBOIA
rpamotHocTu/ Basics of

financial literacy

IToHHIH MaKcaThl CTYACHTTEP/IC JKEKe KApIKbIFa KATBICTHI MICIHIIM KaObUIIay Ke3iHAE YThIMIBI
Kap KbUIBIK MIHE3-KYJIBIKThI, COHBIMEH KaTap IU(PIIBbIK TEXHOJOTHSIIAPIbI KOJIIaHY apKbLIbI
KApXKbUIBIK KbI3METTEP/i TYTHIHYIIBUIAP PETIHIAC ONApIbIH KYKBIKTAphl MEH MYJIENepiH
KOpFayFra 0alJIaHbICThI TIPOIIECTEP/Ii ChIHU TYPFBIJAH Oaranay jkoHe Tayijay KaOUIeTiH JaMbITy
TeXHONOTHsIap Oonbim TaObutafpl. KapKBUTBIK cayaTTBUIBIK ACHTEHIH apTTBIpy OiimiM
alylIbUIapFa YTBIMIBI KapXKbUIBIK IICNIIMIEp KaObLIjayFa, TYbIHIAHUTBIH KapXKbUIBIK
MoceNenepal Menryre )KOHe KapKbUIBIK allasKTBIKTapIbl YaKThUIBI TAaHYFa MYMKIHIIK Oeperi.
«KapKbUIBIK cayaTTBUIBIK HETi3lIepi» KypChl JKeKe Kap KbIHbI OacKapy caiacblHaa OifliM MeH
JarapUTapasl anmyFa OareiTTanrad. Kypce mreHOepinae OuTiM ayImbiiap Kap Kbl CalaChIHIAFbI
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6apJ'II>IK KypajgapAsl MpakTUKaaa KOJJaHyIbl, >XMHAKTApAbl CaKTaydbl JXOHE Ke6eﬁTyﬂi,
OIO/KETTI cayaTThl JKOCTIapJiayIbl YUPEHE I, CATBIKTapabl €CENTey JKOHE TOJCY MKOHE CaJIbIK
€CeNTUIIrH AYphIC TOJNTHIPY OOWBIHIIA MPAKTUKAIBIK Jardbulapra He OoJiaapl, Kap>KbUIBIK
aKmaparThl TaNAayAbl JXoHe Oapabap WHBECTHUIMSJIBIK CTPATETHSHBI TaHJAy YIIH KapiKbl
eHiIMIIepiHe Oarmapiay/Isl YHpeHei.

Lenv oucyuniunvt siensemcs Gopmuposanue y 00yHauuUxcs payuoHAIbHO20 QUHAHCOBO2O
noeeoenust npu npuHamuu peweﬁuﬁ, Kacarnwmuxcs Ju4Hsvlx gbuHchoe, a makoce cnocobHocmu
Kpumu4ecKku oyeHueams U aHaiusupoeamsv npoyeccsl, CeA3AdHHble C 3au4um011 ux npae u
unmepecoe 6 Kadecmee nompe6umeﬂeﬁ ¢uHaH606blx ycnye I’lOCpe()CWlGOM UCNOJIb306AHUA 6
mom uucie yu@posvix mexuonoeuu. Ilosviwenue yposHs HUHAHCOBOU 2pAMOMHOCMU
noseoJisiim 06yqar0u;wvzc;z npuHumaniv payuoHdajlbHble d)uHaHCOGble peuernus, peuiamos
6O3HUKaruiue d)uHaHCOSble I’lp06jle]l/tbl U CB0E€6PEMEHHO pacno3Haedaniob ¢)uHaHC06bl€
MOWEHHUYecmaeda. Kypc «OcHogvl d)uHchoeoﬁ cpamomHocmu)y HanpaeieH Ha NnojaydenHue
SHAHUUL U HABBIKO8 6 001acmu YHPAGIeHUs JUYHbIMU @uHancamu. B pawmxax kypca
06yua}0u4uec;z Hayyamcs ucnolb3oeambvb HA NPAKMUKE 6CE603MOINCHbLE UHCMPYMEHMbL 6
obnacmu QQUHAHCOB, COXPAHAMb U NPUYMHONCAMb HAKONIEHUS, 2PAMOMHO NIAHUPOBAMNb
6}009fcem, nojayiyams npakmu4ecKkue HAeblKU Nno UCHUCTIEHUIO U yniame Halocoe U
NPABUILHOMY 3ANOTHEHUIO HANO2080U OMYEMHOCU, HAYYAMC AHATUSUPOBAMb (DUHAHCOBYIO
UHGDOPMAYUIO U OPUEHMUPOBAMbCL 68 (DUHAHCOBLIX NPOOYKMAX Ol 6blO0pa a0eK8amHou
uHeecmuL;MOHHod cmpamezuu.

The goal of the discipline is to develop in students rational financial behavior when making
decisions regarding personal finance, as well as the ability to critically evaluate and analyze
processes related to the protection of their rights and interests as consumers of financial
services through the use of digital technologies. ncrease the level of financial literacy will
allow learners to make rational financial decisions, solve emerging financial problems and
timely identify financial fraud. The course “Fundamentals of financial literacy” is aimed at
gaining knowledge and skills in the field of personal finance management. within the course
learners will train to use all kinds of tools in financial sphere in practice, to save and to
increase savings, plan a budget competently, to gain practical skills in calculating and paying
taxes and correctly filling out tax reports, to will learn to analyze financial information and to
navigate in financial products for choosing of adequate investment strategy.

Xumug /Xumust/
Chemistry

[ToHHIH MaKCaThI-HET13Tr1 XUMUSIIBIK epeKeNepi, 3aHaap MEH MOIIIMETTEP/I 3epeney, Kacioun
KBI3MET caJlachIH/a KapanaibM 3epTXaHaJbIK XUMUSUIBIK 3€pTTEyIepi OPBIHAY JaFAbIIapbIH
gambity. [IoH aToM-MoJeKymaibIK UTIMHIH HETi3ri 3aHIbUIBIKTApbIH, aTOM KYPBUIBIMBI MEH
XUMISUIBIK OaiilaHbIC, SIIEMEHTTEP MEH KOCBUIBICTap/AbIH KacHeTTepi KOHE KacHeTTepHiH
NEPUOATHIK JKYHeae 3IEMEHTTIH TaObUTYbIHA TOYEIALTIr Typasbl Ka3ipri 3aMaHFbl HaesIapabl,
OcliopraHUKaNBIK 3aTTap/bIH HETI3r1 KIAacTapblH JKOHE OJIAPJbIH XHMUSUIBIK KacHETTEpiH,
XUMUSIIBIK  PEAKIMsUIapIblH KbUIIAM/BIFBIH JKOHE PEaKIMs JKbUIIAMBIFBIHA Cep eTETiH
dakTopnapapl, XWMHSUIBIK PEaKIMSUIAPIBIH — JHEPTEeTHKANBIK JCEpJIEPiH  3epTTehal -
TEepMOJIMHAMUKA 3aHJ1apbl, EPITIHALIEp TEOPHACH! KOHE EPITIHAIEPAETi Tene-TeHIIK, TOThIFY-
TOTBHIKCHI3ZIaHy TPOIIECTEPi, DIIEKTPOJIN3 TIPOILECi, TaJbBAHUKANBIK D3JEMEHTTIH JKYMBIC
NPUHINII, XUMHSJIBIK TOK K©3Jlepi, MeTaul KOPPO3HWsCHl JKOHE MeTalfapibl KOPpO3HUsIaH
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Kopray omictepi. CTyneHTTEp 3epTXaHaJbIK >KOHE IPAKTHUKAIBIK >XYMBICTAPAbl OpBIHIAM
OTBIPHIT, KOCIOM KBI3METTE XHMESIHBIH HETI3Ti 3aHJIapbiH, CTaTUCTHUKAJBIK, DKCIIEPUMEHTTIK
omicTepAi  KOJJaHy YIIIH TEOpWsUIBIK OumiMai  Oekitenmi.baramay 3epTXaHallbIK —IKOHE
MPAKTHKAJIBIK CabaKTapjblH HOTHXKEIEPIH KOPFay *OHE TCOPHSJIBIK CYpaKTapra jkayanTap
MEH ecenTep/Ii eyl KAMTUTBIH KOPBITHIHIBI eMTUXaH TYPIHAE OTeI.

Lenv Oucyuniunvl — u3zydeHue OCHOBHLIX XUMUUECKUX MNOJONCEHUU, 3AKOHO8 U C8eOeHUl,
PA36UMUST HABLIKOG BbINOJHEHUS IAEMEHMAPHLIX 1AOOPAMOPHBIX XUMUUECKUX UCCIe008AHULL 6
obnacmu npogeccuonanrbHol  OesimenvHOCmuU. Jucyuniuna usyyaem OCHOBHble 3AKOHbL
AMOMHO-MONEKYJSIPHO20 YUEHUsl, COBPEeMeHHble NPeoCMmAasieHuss 0 CMPOoeHuu amoma u
XUMUYECKOU C653U, CBOUCMBAX DNEMEHMO8 U COCOUHEHUU U 3A6UCUMOCTMIU CEOUCME Om
Haxoocoenus snremenma 6 Ilepuoouueckotll cucmeme, OCHOBHbIE KAACCHLI HEOPSAHUYECKUX
6eWecmes U Ux XUMUYECKUX C8OUCME, CKOPOCHb XUMUYECKUX peakyull u hakxmopwl, eiusouue
HA CKOpoCmb peakyutl, sHepeemuyeckue I@P@exmvl XUMUYECKUX peaKyuti - 3aKOHbl
MePMOOUHAMUKU, MeoPUl pPAcmeopo8 U pPABHOBeCUsl 6 pacmeopax, OKUCIUMETbHO-
B80CCMAHOBUMENIbHBIC NPOYECCHl, NPOYECC INEKMPOIU3d, NPUHYUN PAOOMblL 2AIb8AHUYECKO20
NeMEeHmMA, XUuMuyeckue  UCMOYHUKU MOKA, KOPPO3UU MEMAllo8 U CHocoObl 3auyumol
memannoe om xkopposuu. Cmyoenmsi, 6blNOIHAS 1AOOPAMOPHLIE U NPAKMuU4ecKue pabomel,
3aKpensisiiom meopemuieckue 3HAHUA OJil UCHOAb308AHUS OCHOBHLIX 3AKOHO8 XUMUL,
CMAMUCMUYECKUX, IKCNEPUMEHMAILHBIX Memo008 6 NPOMEeCcCUOHANbHOU OessmelbHOCTU.
Oyenusanue npotidem 8 6uoe 3auwumsl pe3yIbmMaAmos iaO0paAmoOpPHbIX U NPAKMUYECKUX
BAHAMULL U UMO208020 IK3AMEHA, GKIOYAIOuec0 omeemsl HA Mmeopemuieckue onpoc Uu
peuterue 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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Mathematics 1

[TonHiH MakcaThl - MaTEMaTHKAIBIK CayaTTBUIBIKTBI KAJIBIITACTHIPY, OOJalaK Kociou
KbI3METTE KaKETTI ipreii 3aHIapipl, KIACCHKAJBIK JKOHE Kas3ipri 3amMaHfbl MaTeMaTHKa
TeopusIapelH urepy. MaremaTtnka 1 KypchIHBIH OarnapiiaMachlHBIH Ma3MYHBI MBIHAJIAP/Ib
KaMTHIBI: KHUBIHTHIK TEOPWSACHIHBIH 3neMeHTTepi. Kypnemi campmap. OmnapaslH ycTiHzaeri
opekerTep; MaTpullajiap >KOHE OJIapMEH opekerTep. MaTpunanslk TeHaeynep. Tomrap.
CakuHanap. Opicrep. AHBIKTayBIIITAP. JerepMUHaHTTapIBIH KacHeTTepi.

OH/PO/LO 2




Herepmunantrapapl ecentey. Bekropnap. MaTpuiaHblH MEHIUIKTI MOHIAEPI MEH MEHIIIKTI
BEKTOpJapbl. BekTopnapablH CKaISPIBIK, BEKTOPJBIK XOHE apaiac KeOCHTIHIUIEpl MKoHE
onapzbIH Kacuertepi. ChI3BIKTHIK alareOpaiblk TeHaeynep xyieci. Kpamep amici, MaTpUIaIbIK
omic, Taycc omici; ka3bIKThIKTa Ty3y. KeHictikreri Ty3y. EkiHmi perti KucbikTap. Exinmi
peTTi OeTTep; HyKTeAeri )oHe meKci3aikTeri pyHKiusHbIH 1reri. [llekci3 marsH GyHKIMsIIap
JKOHE oNapAblH Kacuertepi. Hykreneri QyHKIMSHBIH Y3miKCi3airi. Y3illic HYKTenepi >koHe
ONIApIIBIH KiKTeNmyi; (QYHKIUSHBIH TYbBIHABICEL. @DyHKIusSHBIH auddepernnansl. Kypapeni
GyHKUMSIHBIH  TybIHABICEL. JlomuTans Epexeci. OyHKIMSHBIH MOHOTOHIBUIBIK HIAPTTApHL.
OxcrpemyM (ynkuusuiapsl. Miny Hyktenepi. OYHKUUSHBI 3epTTey MEH TPApUKTIH KAIIIbI
cxemachl, OipHemie aiHpIManbuiapAblH (yHKkOusuiapel. [lek »xoHe y3aikcizamik. ImriHapa
TybIHABUTAp. barbiT OoWbIHINA TybIHABL. ['pagment. bipHemie aifHbIMabl (YHKIUSHBIH
oKkcTpeMyMbl.  CTyOeHTTep NpaKTUKANbIK  MocelleliepAi  Iemie[i, COHBIH  ilIHJe
OarmapiiaMaiblK JKacaKTaMaHBl KOJJaHa OTHIPBII, ©3 Ke3KapacTapbl MEH IIelIiMIepiH
KOpFayael yipeHeni. baramay mpakTHKalnblK ecenrtepliH JepOec IMICHIMICPIH IKOHE
TEOPHSIIBIK CYpaKTapFa >Kayanrap MEH eCenTepi Menry i KAMTUTBIH KOPBIThIH/bI €eMTHUXaH/Ibl
Kopray Typinae ertexi. Ilon GarmapnamackiHbIH Ma3MyHBbI cepiktec KOO OargapnamacbIMeH
YHIeCTIpiTeH.

Lenv  Oucyunaumsl — opmupogaHue MaAMeMamuieckol epaMOmMHOCHU,  OCBOEHUs.
dyHOAMEnMATLHBIX  3AKOHO8, MeOpull  KAACCUYECKOl U COBPEMEHHOU MamemMamuxu,
HeoOxooumblx 6 Oyoyueti npogheccuonarvrou Oesmenvhocmu. Cooepoicanue npocpammbl
kypca Mamemamuka 1 exniouaem: Onemenmsl meopuu mHodxHcecms. Komniexcuvie uucia.
Heticmeusa Hao numu;, Mampuyer u Oelicmeusa ¢ numu. Mampuunvle ypasnenus. I pynnol.
Konvya. Tons. Onpedenumenu. Ceoiicmea onpedenumeneil. Buvluucnenue onpedenumenceil.
Bexmopuvl. Cobcmeennvie 3nauenus u cobcmeennvie eekmopvl mampuyvl. CranspHoe,
BEKMOPHOE U CMeUaHHoe NpoussedeHus 6eKkmopos u ux ceoticmea. Cucmemvl TUHEUHBIX
aneebpauueckux ypasnenui. Memoo Kpamepa, mampuunsiti memoo, memoo I aycca; llpsmvas
Ha naockocmu. Ilpsmas 6 npocmpancmee. Kpugvie smopozo nopsaoxa. Ilogepxnocmu 6mopoco
nopsioka, Ilpeden gynkyuu 6 mouke u na beckoneunocmu. beckoneuno manvie yHxkyuu u ux
ceoticmea. Henpepvignocmv ¢hynkyuu 6 mouke. Touku paspwviea u ux Kiaccuguxayus,
Ilpoussoonas ¢ynxyuu. Hughghepenyuan ynxyuu. Ilpouzeoonas crodxicHou @Gynxyuu.
IIpasuno Jlonumans. Ycnosus moumomonnocmu @yukyuu. Ixcmpemym @yuxyuu. Touku
nepecuba. Obwas cxema uccie008anust (QyHKyuu u nocmpoenus pagura, DPynxyuu
HecKobKuUxX nepemennvix. Ilpeden u nenpepvignocms. Yacmmuvie npouzsoonvie. Ilpoussoonas
no wanpaenenuro. I paouenm. Dxcmpemym @ynkyuu Heckonvkux nepementwvix. Cmyoenmol
peutarom npaKkmudeckue 3a0a4i 8 mom ducie npumMeHss npocpammHoe obecnedenue, yuamcs
omcmaueams C6010 MOuKy 3peHusi u peutenus. OyeHusanue npotioem 6 6ude 3aujumol
CAMOCMOSMENbHBIX PeUleHUll NPAKMUYEeCKUX 3a0ay U Umoz208020 IK3AMEHA, GKIHUAIOUe20
omeemvl Ha meopemuueckue 8onpocvl u peutenue 3aday. Coodepoicanue npocpPaMMbL
npeomema 2apMOHUUPOBAHO C NPOSPAMMON 8Y3d NAPMHepA.

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 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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Mathematics 2

IToHHIH MaKcaThl - MHTErpaNAbl €CENTey AaFAbUIapbIH KAIbINTACTHIPY, Ipresi MaTeMaTHKaJIbIK
YFBIMIApABI JKyHeney, ipreni 3aHAapAbl, KIACCHKANBIK JKOHE Ka3ipri 3aMaHfbl MaTeMaTHKa
TEOpHsIIapbIH OoJammak Kociou KeizMeTTe Kongany.llon Maremarnka | KypCHIHBIH >KaJIFachl
00J1BIT TaOBLIA bl )KOHE MBIHANTAPIBI KAMTH/IBI: AJIFFaIIKel QYHKIUS. AHBIKTAIMaraH HHTETpal
JKOHE OHBIH KacueTrTepi. MHTerpamusHeIH HeTi3ri oficTepi MeH dopMynanapsl. MHTErpamnms
omictepi: OemikTep OolibiHIIA, anMacThIpy. Kelbip TpPUrOHOMETPHSIIBIK KoHE HPPALlHOHAIIbI
byakmmanapael  Oipiktipy. benrimi Oip wmHTerpan, OHBIH Kacuwerrepi. HpioToH-JIeHOHUMIY
®opmynacel. benrini 6ip MHTErpanablH T€OMETPHUSIIBIK JKOHE MEXaHUKAJIBIK KOCBIMIIAIAPHI.
Jypeic  emec wHTerpanmap. MHTerpammapislH — ecelmikTepi. J{eKapTTHIK, MOJIIPIIBIK
KoopauHaTalbIK xyhenepaeri Koc narerpanasl ecentey. Koc uaTerpannsl koceimmanap. [-mi
oHe II-1mi THITeri KMCHIK CBHI3BIKTHI MHTETpaiiap, KaCUeTTepi xKaoHe ecentey. [-mm sxone [I-mi
OeTTiK MHTerpangap, KacHeTTepi ®oHe ecenTey. l-mIi peTTi KapamaibiM nuddepeHIrnanabK
TeHneysnep. besiHeriH aiiHbIManbuIapel Oap TEHICYNEp, CHI3BIKTBIK TEHIACYJIEP JKOHE
Bepuymn tenneynepi. JKorapbsl peTTi CBI3BIKTBIK OipTekTi skoHe rereporenni AY. Typakrel
ko3 duimentTepi O6ap Ch3BIKTHIK OipTekTi JY. Canumpik KaTapiap. Karapnapabig
KOHBEPTCHIMACBIHBIH KaXeTTi maptbl. OH KaTapiapAblH KOHBEPTEHIMSCBIHBIH JKETKITIKTI
Oenrinepi. AybpICcTIanbl kKoHE aybIcrianbl KaTtapiap. Kyar karapmapsl. A6ems Teopemacsr.
®ypbe TPUTOHOMETPUSUIBIK KaTapiapbl. OYHKIMSIIAPIAB! JKYBIKTAY KOHE MHTEPHOJALUAIAY.
Cannpik unterpanus. Canablk auddepenipanus. CTyIeHTTEp NPaKTHKAIBIK Mceenep i
LIemIesi, COHbIH iIminae OaraapiiaMalblK jKacaKTaMaHbl KOJJaHa OTBHIPHII, ©3 Ke3KapacTaphl
MEH IIennMjepiH Koprayabl yiipeneni. baramay mnpaktukanelk —ecentepaiH —nepbec
HICMIIMAEPiH JKOHE TEOPHSUIBIK CypaKTapra jkayanTap MEH ecenTepli LIeUIyAi KaMTHUTHIH
KODBITBIHIBI EMTHXaHABI KOpFray TypiHae eTeni. [IoH OaraapiiaMachblHBIH Ma3MYHBI CEpiKTeC
KOO GarmapnaMacsIMeH YHJIECTIpiITeH.

OH/PO/LO 2




Lenv oucyunaunsl — hopmuposanue HABbLIKO8 UHMESPATLHO20 UCHUCAEHUS, CUCEMATNU3AYUSL
dyHOaAMEHMaNbHbIX MameMamudyeckux NOHAMuUL, NpUMeHeHUus DYHOAMEeHMANbHbIX 3aKOHO8,
meopuil KIACCUHECKOU U COBPEMEHHOU mamemamuku 6 0yoywel npogheccuoHanbHou
deamenvHocmu. J{ucyuniuna agnaemcs npoooaxcenuem Kypca Mamemamuxu 1 u exniouaem:
Ilepsoobpasuas. Heonpedenennviti unmeepan u e2o ceoticmea. OCHOBHble npuemvl U
Gopmyner  unmezpupoganus. Memoovl uHmezpUPOBAHUL: NO HACTHAM, NOOCHAHOBKOIL.
Hnumeepuposanue HeKOmMoOpvIX MPUSOHOMEMPUHECKUX U  UPPAYUOHANLHBIX — (DYHKYULL.
Onpedenennviil unmezpar, e2o ceoticmsa. Popmyna Heiomouna-Jleibnuya. I'eomempuuecxue u
MexaHuueckue NpULONCeHUuss onpedeireHHo2o unmezpana. Hecobcmeennvie unmezpaibi.
Kpamuvie unmezcpanei. Boiuucnenue 080UHO20 unmespala 6 0eKapmoeou, HNOAAPHOU
cucmemax xoopounam. Ilpunosicenus 0gotino2o unmeepana. Kpusonuretinvie unmezpansl 1-20
u 1l-eo pooa, ceoiicmea u eviuucnenue. llosepxnocmuvle unmezpanvt 1-co u Ill-e0 pooa,
ceoticmea u evruucnenue. ObOviKHOBeHHbIE OuP@epenyuanvhvlie ypasHenus 1-eo nopsoxa.
Ypasnenus c pazoensiowumucs nepemennviMu, TuHelHble YpaeHenus u ypasrerus Bepuynu.
Jluneiinvie 00HOpPOOHbIE U HeoOHOPOOHbLe [V blcuiux nopsaoxos. Jluneiiivie 00HOpoOHbie /Y
¢ nocmosHHbIMU Ko3duyuenmamu. Hucnogvie psaovl. Heobxooumoe ycrnosue cxooumocmu
pados.  [locmamouHvle  NPUBHAKU  CXOOUMOCHMU  3HAKONOIONCUMNENbHbIX — PAOOS.
3uaxouepeoyiowuecss u 3naxonepemenuvie psaovl. Cmenenuvie paovi. Teopema Abens.
Tpueonomempuueckue padsvi @Pypve. Annpoxcumayus u unmepnonayus @yuxyuu. Yucnennoe
unmeepuposanue. Yucnennoe ougpgepenyuposanue. Cmyoenmsl pewiarom npaKmuyecKue
3a0ayu 8 MoM 4Hucie NPUMEHAs HPOSpAMMHOe obecneueHue, y4amcs OMCHMAU8ams CE0H
mouKy 3penus u peuwienus. OyeHuganue npotioem 6 6ude 3auumvl CAMOCHOSIMENbHbIX
peulenutl Npakmuyeckux 3a0ai U Umo208020 IK3AMEHd, BKIIYAIOuje20 omeemosl Ha
meopemuyeckue 6onpocvl U peuterue 3aday. Colepoicanue npocpamMmsl npeomema
2apPMOHUZUPOBAHO C NPOSPAMMOU 8Y3d NapmHepa.

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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®dusuka /dusuka
/Physics

[TonHIH MaKcaThl: CTyIeHTTepAe (PU3NKaHBIH iprelli 3epTTeyIepaAeri, TEXHOIOTUAAAFbI, ©3€KTi
FBUIBIMH-TEXHUKAJBIK MOceNeepli WIeHIyAeri pejii >koHe (U3UKa SKETICTIKTEpiH o3
MaMaHJIBIFBI OOMBIHIIIA FRIIBIMU-TICATOTUKAIBIK KBI3METTE THIM/II MaiIaIaHy MYMKIHIIKTEpi
TypaJibl TYCIHIK KaJBIITACTHIPY.

[Tonnin mMa3myHbl: Kunemartuka. JIlmaamuka. Cratwka. JKYMBIC KoHE JHEPTHs. AYBIPJIBIK.
CyHBIKTBIK MeXaHHKachl. MOJICKYIaNbIK-KHHETHKAIBIK Teopus. TepMoauHamuka. HakTer
razgap. Onekrpocratuka. DC MarHuTTiKk epic. ONEeKTPOMAarHUTTIK HMHAYKIHA. 3aTThIH
MarHuTTIK KacWeTTepi. MakcBeT Teopuschl. MeXaHWKANIBIK JKOHE 3JIEKTPOMArHUTTIK
tepOemic. Ceprimai TonkbiHaap. I'eomerpusuibik ontuka. Kenepri. dudpakius. JKapbIKTbiH
nonsipu3anusckl. CoymneleHyliH KBaHTTHIK TaOWFaThl. BOpPIBIH aTOM Typajbl TEOPHUSCHI.
KBaHTTBIK MEXaHMKAHBIH JICMEHTTEPi. ATOM Sapockl. TaxipuOenik cabakrapja CTYACHTTED
(M3MKAaHBIH OPTYPJI callaiapblHAH MOHHIH THNTIK €CeNTepiH IIBIFapy NaFabUIapbl MeEH
JIAFIbIIAPBIH aj1aJibl JKOHE KOciOM ecemnTepi HICIIYIiH HEri3i peTiHae KbUIYNBIK eCenTepi
memyae (GU3UKaHBIH MPUHIMOTEPI MEH 3aHAapbIH KOJIaHYBIH MPAKTHKAIBIK JaFblIapblH
anajpl. JHEPreTUKANBIK Macenenep. KopbIThIHABI 0Oara ka3z0amia eMTHXaH Ke3iHIe
aHBIKTAJAIb.

Lenvio Oucyuniunvl sgasiemca opmuposanue y CmyoOeHmo8 HOHUMAHUSL POaU PUIUKU 8
yHOaMeHmanbHbIX UCCIe008AHUAX, MEXHUKE, 8 PeUeHUU AKMYANIbHbIX HAYYHO-MEXHUYeCKUX
npooiem, 03MOANCHOCHU IPPEKMUBHO20 UCNOTLIOBANUS OOCTNUIICEHUL PUIUKU 8 HAYUHOU U
nedazocuueckou OeamenvHocmu no ceoei cneyuairbHocmu. Cooepoicanue OUCYUNIUHBL:
Kunemamuxa. /lunamuxa. Cmamuxa. Paboma u snepeus. Tacomenue. Mexanuka scuokocmu.
Monekynapno-kunemuyeckaa meopus. Tepmoounamuxa. Peanvuvie eazvl. nekmpocmamuxa.
Hocmosannwviii mox. Maenumuoe noae. Dnekmpomacuumuas uHOykyus. Maenumusle ceoticmea
sewecmaa. Teopua Maxceenna. Mexanuueckue u snekmpomazHummusle Koiebanus. Ynpyeue
6onnbl. I eomempuueckas onmuxa. Humepgpepenyus. uppaxyus. Ilonapusayus ceema.
Keaumosas npupooa usnyuenus. Teopus amoma no bopy. Onemenmol K8aHMOBOU MEXAHUKU.
Amomnoe s0po. Ha npakxmuueckux 3aHAmMusx cmyoenmol NOIYYam YMeHUs U HA8bIKU PeueHUs]
MUNOBbIX 3a0ay OUCYUNIUHBL U3 PASTUYHBIX 0Oacmell QuU3UKY KAK OCHOBbl YMEHUs peuams
npogeccuonaibhbie 3a0auu, NOIYHAm NPAKMUYECKUe HABbIKU UCHOLb308AHUS NPUHYUNOS U
3aKOHO6 u3uxku 0151 peuwleHus npobiem menjosHepeemuxu. HMmoeosas oyenka 6ydem
chopmMuposana 8 xooe 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.
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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
TEPMOIUHAMUKA
/Texunueckast
TEpMOJIMHAMUKA /
Technical
thermodynamics

[TonHiH MakcaThl — TEPMOJUHAMHUKAHBIH HETI3r1 3aHJapblH KOJJIaHY TEXHOJIOTHUSICHIH,
Ka3aHAbIK KOHIBIPFBUIApBI MEH TypOWHANApBIHAAFBl JKBUTY SHEPTHACHIH TYPJICHIIPY
omicTepiH, ra3 J>KOHE JKYMBIC OpPTAachIHIAFbl IPOLECTEPAl, BJIEKTP CTaHIMSIIAPBIHAAFHI
TEPMOTMHAMHUKAIIBIK, TPOLIECTEP/Ii €CeNTey 9MICTEPiH JKOHE TIKIPHOEIiK 3epTTeyepiH OKbII
yiiperny. CryIaeHTTep OKWUTBIH Oonaapl: Oy aiyJaplH  TEXHOJOTHSUIBIK CXEMAaChIH;
TEPMOIMHAMHUKAIIBIK, KYHe KYHiHIH mapaMeTpiepi; Herisri TepMOIUHAMHUKAIBIK IMPOLECTEp;
cyT0anapAslH epeKIIeNikKTepiH KoHe Cy MeH OyIbIH HETi3ri mapaMmeTrpiepin; p-, 7-s xxoHe h-s
JuarpammaiapblHiarsl ¢y OybIHBIH HeTi3rl mpolecTepiH; cy OybIHBIH TEPMOIMHAMHKAJIBIK
mpolecTepi; rasjgap MeH Oyjiapibl JpOCCENbACY; KOoMIpeccopiap, Oy TypOWHANBIK
KOHJIBIPFbUIApABIH LMKIIAEPi; 1IITEH XKaHaThIH KO3FAITKBIIITAP.IBIH IUKIACP1; ra3TypOHHAIBIK
KOHIIBIPFBUIAD MEH PEaKTUBTI KO3FANTKBIITAPIBbIH LUKIJIEPi; CaJKbIHAATY IHKIEPi.
[IpakTukanelk cabakrapia CTyAEHTTEp Hrepeli: Herisri TepMOAMHAMHUKAIBIK MpoLecTepi
ecenTeyai; cy Oybl MEH BUFalbl aya TMpOLecTepiH ecenTey; TepMOAMHAMUKAIBIK
LUKJIAAPAAFHl JKbITy MEH KYMBICTBI €CEIITey, LIBIFY, ChIFy NMPOLECTEPiH, UHUKIIAPABIH JKbLTY
TUIMIUTITIH ecenTey daictepi; h-s auarpaMManapbiH, cy MeH Cy OYBIHBIH TEPMO(HU3UKAIBIK
KAaCHETTEpiHIH KecTelepiH MaijanaHplll ecenTep IIbIFapy. 3epTXaHalblK, cabaKrapaa
CTYACHTTEp ayaHbIH, MEHIUIKTI TIa3 TYPAKTBICHIH SKCIHEPUMEHTTIK >KOJIMEH aHBIKTay bl
yiipeHeni, TepMOAMHAMUKAHBIH, OipiHIII 0acTaMachH BIABICTAFbI T'a3/bl U300apIbIK, KbI3IBIPY
MPOLIECiHIE TIKIpUOeae KOJIJaHy 9IICIH 3epTTeH i, Ta3ibl W300apJbIK KbI3JbIPY MPOILECIHIC
TePMOJMHAMUKAHBIH, TPAKTUKAJNBIK KONZAaHy oOMICiH YipeHenmi, ayaHbIH MEHIIIKTI Tra3
TYPAKTbICBIH TIXipuOe >KY3iHOE aHbBIKTay 9JiCiMEH TaHbICaIbl. aFbIH KaJOpHUMETpiHIeri
ayaHbIH opTalla M300apJblK, )KbUTYy CBHIHBIMIBUIBIFBIH, COHBIMEH KaTap BUIFaNIbl KaHBIKKAH
OyIbIH, KYPFaKTHIK JIPEKECIH TIKIPUOEIIK KOJIMEH aHBIKTAy 9JICIH 3epTTey. KOPHITHIHIBI
Oara aybI3mia OeJIMHEH >KOHE €CeNTep IUbIFapylaH TypaTblH apajlac eMTHXaH Ke3iHae
KOHBUIAJIELI.

Lenvio Oucyuniunvt s61emMCsi U3yYeHue MeXHOA0SUU HNPUMEHEHUST OCHOBHBIX 3AKOHOG
MEPMOOUHAMUKY, METNO008 NPeodPA308anUsL MENI0BON IHEPSUL 8 KOMETbHBIX YCMAHOBKAX U
mypouHax, npoyeccog 6 2a3060U U pabouel cpedax, MemoOux paciemos u
IKCHEPUMEHMATLHO2O UCCAEO08ANHUS MEPMOOUHAMULECKUX NPOYECCO8 6 IHEPLemudecKux
yemanogkax.  Cmyoenmvl  uzyuam: MeXHONOSUYECKYI0 — CXeMy Hpouzsoocmeda  napa;
napamempuvl COCMOSAHUSL MEPMOOUHAMUYECKOU CUCMEMbl, OCHOGHblE MEPMOOUHAMUYECKUEe
npoyeccol; 0CODEHHOCMU OUacpamm U OCHOBHble NApAMempbl 600bl U NApd, OCHOBHbIE
npoyeccvl 60051020 napa 6 p-, T-s u h-s ouacpammax, mepmoOUHAMUYECKUE HPOYECChl
6005IH020 NApa, OPOCCETUPOBAHUE 2A308 U NAPOS, KOMAPECCOPLI, YUKIbL HAPOMYPOUHHBIX
VCMAHOBOK, YUKIbL O8U2aAmeNel 6HYMPEHHEe20 C2OPAHUSL, YUKIIbL 2a30MYPOUHHBIX YCMAHOBOK U
PeaKmueHvix Oguzcamenetl;, YUKIvl X0I00UIbHbIX ycmanosok. Ha npaxmuuecxkux zansmusx
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CMYOEHmbL 0CE80AM. PACHem OCHOBHLIX MEePMOOUHAMUYECKUX NPOYECCO8, PAcien npoyeccos
600020 NApa U B1ANHCHO20 B030YXA, pacuem menia u pabomvl 6 MepmMoOUHAMULECKUX
Yukaax, memoovl paciema npoyeccos ucmeuenus, cocamus, mepmudeckux KIIJ yuxnos,
peuterue 3a0ay ¢ ucnoabsosanuem h-s ouaspammvl, mabauybl MenIoPU3UYECcKUX cEolCms
6006l U B00AHO20 mnapa. Ha nabopamopnvix  3amamusx — cmyoewmvl  HAYYAMCA
IKCNEPUMEHMATLHLIM NYMeM Onpeoeisimy YOebHyI0 2a308Y10 NOCMOAHHYIO 8030YXa, U3yUam
MemoOUKy NpaKmuyecko20 NpUMEHEHUs Nepeoc0 3AKOHA MePMOOUHAMUKU K Npoyeccy
u3obapnoeo nazpesa 2asa 6 cocyoe, O3HAKOMAMCA C MemMOOUKOU IKCNePUMEHMANbHOSO
onpeoenenus. cpeonell U300apHOU MeNnI0eMKOCMU 8030yXd 8 NPOMOYHOM Kaiopumempe, da
makoice U3yuam MemoouKy dKCHepUMEeHMANbHO20 OnpeodeneHus CImenenu CyXoCmu 81aniCHO20
HacvlyenHo2o napa. Mmozosas oyenka Oydem copmuposana 6 xooe KOMOUHUPOBAHHOZO
9K3AMEHA, COCMosAwell U3 YCMHOU Yacmu U peuenus 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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Keutymansizanmacy /
TemromaccooboMmeH /
Heat and mass transfer

[ToHAI OKBITYIBIH MakKcaTbl - CTYAEHTTEPAl JKBUIYJBIK IPOIECTep MEH KOHIBIpFhUIapIa
JKY3€ere achlpblIaThIH XKBUIy anMacy MpoLecTepiH TangayFa aaibiaaay. CTyaeHTTep: Herisri
TEOPUSIIBIK EepEeKeNepIi, YHEPreTHKAIBIK KOHABIPFhUIAPJIAFEl KBUTYy anMacy MpolecTepiHiH
TEHJICYJIePiH MISTTY IiH o7 XKOHE )KYBIKTAJIFaH 9MICTEPiH, JKbUTy anMacy MpOLEeCTepiH Tajaay
MEH €cenTeyliH ipremi 3aHgapbl MEH OAiCTepiH, KbUTy aiMmacy MpOIeCTepiHiH Heri3ri
TYpJIEpiH >KOHE OKbUITy arperarTapblHIarbl Macca aiMmacy IpOIeCTepiH, JKbUIy ajMacy
caJlaChIHJaFbl MHHOBALMSUIBIK O3ipJeMeneplli, OpTypii KaObIprallap MEH ammapaTTapibiH
KBUTy anMacy ecenrteyliepiH 3eprreimi. [IpakThkana CTYISHTTEp >KbUTyIHEPTETHKAIBIK,
KYpBUIFBUIAp MEH anmaparTaplIblH — JKbUIy JK9HE Macca aiMmacy IpOILECTEpiHiH
CUMaTTaMalapblH aHBIKTaW/bl, JKbUTY OKLIAyJaFbIlll MaTepualgapAbl TaHIAWIbl, JpTypdi
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MINHAETT KaObIpFanap apKbUTl OTETiH JKBUIY AaFBIHBIHBIH, KOJIEMiH ecenTeii, XKBUTYy
AIMaCTBIPFBIII  KYPBUIFBUIAPIBIH, SKBUIYJIBIK, €CEeNTeyJepiH KYprizedi, oapTypii mimiHaeri
OeTTep YIUiH KBUTYABI TackManay Ko3(QQHUIUESHTTEPAl aHBIKTaNbl. 3epTXaHAIBIK, )KYMBICTBI
OopBIHAAaY OapBICHIHAA CTYACHTTEP MIIHHIPIIK JKoHe cepanblK KaObIpFamap apKbLUIbI 6TETIH
JKBITY OTKI3TIMTIK KO3()QUIMEHTTEpiH, IIeKCi3 KeleMmaeri epKiH KOHBEKIUS JXK9HE epiKci3
KOHBEKIIMS YIIIH XbUTY 0epy KO3 PHULIUCHTIH aHBIKTANIbI )KIHE dJEKTPIIiK MOJAETb OOHBIHIIIA
TEMIIepaTypaHblH, TapalyblH 3epTreimi.baramay 3epTxaHalblk JkoHE  NPAKTHKAIBIK
ca0aKTapAbIH HOTIKEJIEpiH KOpFay >KOHE TeOPHSJIBIK CYpaKTapfa jKayanrtap MEH ecenTephi
HICHTY/Il KAMTUTBIH KOPBITHIHJBI EMTHXaH TYPIHJIE OTEII.

Ilenv  usyyenus Oucyuniunbl — TOJTOTOBKA CTYACHTOB K IIPOBEJACHHUIO aHAIU3a
TEMI000MEHHBIX TPOIIECCHI, peaU3yeMbIX B TEIUIOTEXHOJIOTHUECKUX MPOIIeccax U arperarax.
CmyOdenmul usyyam: OCHOGHblIE MEOPEMUYECKUe NOIONCEHUS, MOUHBIX U NPUOTUICEHHBIX
MEMo008 peulenuss  YPAGHEHUll Npoyecco8 MenIoMaccoobmMena 6 IHeP2eMUYecKux
VCMAHOBKAX, (YHOAMEeHMATbHbIE 3AKOHbL U Memoobl AHAAU3A U pAciema Npoyeccos
MENAOMACCOOOMEHA, OCHOBHbIE UL  THENI00OMEHA U NPOYEcco8 MACCONEPeHocd 8
MENI0BbIX Acpecamax, UHHOBAYUOHHLIE pA3PAdOMKU 6 001aACmU MEeNnioMaccoobmend,
pacuemvl mMeniooOMeHa pAa3TuUdHLIX CMEHOK u annapamos. Ha npaxmuxe cmyoenmol
onpedensm XapaKkmepucmuky mMenioMacCOOOMEHHbIX NPOYeCco8 Meni0IHEPLemuecKux
VCMPOUCMe U annapamos, npogedym ulOop MenyoU30IIYUOHHBIX MAMEPUANO8, SbIYUCTSM
00vbeM Mensingo2o0 NOMOKA uepe3 CMeHKU PAa3IuyHol opmbl, npoeedym Mmeniosol pacyem
Meni000MEeHHbIX annapamos, onpeoeisim Ko3hguyuenmsl menioomoayu 0isk HO8ePXHOCMeEl
pasauunou popmul. B xooe nabopamopuvix pabom cmyoenmvl onpedensim Kodp@uyuenmol
MENAONPEBOOHOCU  Yepe3  YUIUHOPUYECKYIO U WAposylo  CMeHKU,  Kodpguyuenm
Meni10omoauy npu c800600HOU KOHBEKYUU 8 HeOSPAHUUEHHOM 0ObeMe U NpU GbIHYIHCOEHHO
KOHBEKYUU, U3yYam pdacnpeoeiienue memnepamyp Ha dnexmpudeckoi moodenu. Oyenusanue
npotidem 6 6ude 3auumvl pe3yibmamos 1a00pAMmoOpPHLIX U NPAKMUYECKUX 3aAHAMUL U
UMO0206020 IKIAMEHA, BKIIOUAIOUIe20 OMEembl HA MeopemuiecKue ONPocC U peueHue 3a0ay.

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




answers to the theoretical issue and solving problems.
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CyHBIK KoHE Ta3
MeXaHUKaCHI /
MexaHuKa )XUJIKOCTH U
raza/ Fluid and gas
mechanics

[Morai OKyIOBIH MakcaThl - CTYISHTTEpIIH apHalapJarbl CYHBIKTHIK TIEH Ta3 aFbIHBIHIAFbI
TUIPABIMKAJIBIK KeAepriiepli, oapTypii ¢opmanarsl apHagapAarbl KbICBIMHBIH JKOFalybIH
AHBIKTAyAbIH IPAaKTUKANBIK JarabliapblH  urepy. CTyIeHTTep: CHIFBUIMAWTBIH  KOHE
CBHIFBUIATHIH ~ CYWMBIKTBIKTBIH ~ KO3FAlbICBI MEH TENe-TeHIIK 3aHIbUIBIKTApBIH, JKBLTY
OHEPTeTHKAJBIK >KAaOJBIKTHIH THIPABIMKAIBIK JKOHE a’pOJMHAMHKAIBIK €CENTey SJICTEepiH,
CYHBIKTBIK TUHAMHUKACHIHBIH TEHIEYJIEepiH 3epTTeimi. Taxipubeme CTyIASHTTEp KapamaibiM
JK9HE Kypaedi KyOwIpiapaaFbl CYWBIKTHIKTapABIH aFybl Ke3iHAeri KeprilikTi KexepriHi,
yHKemic IIBIFBIHIAPBIH JK9HE KBICHIM JKOFANTYNApbIH ecenTeyldi YHpeHenmi. 3epTXaHalbIK,
JKYMBIC Ke3iHJIe CTYACHTTEp THUAPOCTATUKAJIBIK KBICHIMIBI OJIIey dJICTepiH 3epTTe/i,
bepHymiu TeHaeynepiH CYHWBIKTBIK, AaFBIHBIH TalJgayFa KOJJaHAIbl, CYHBIK aFbIHBIHBIH
JAMHWHAPITEI XK9HE TYpPOYJIEHTTIK peXHUMIIEPiH 3epTTEili, aFbIHHBIH, KCHETTeH KEHErl MeH
KBICKApPYBIHA XKEPTUTIKTI Keaepri KodpPuiueHTTepiH anbIKTaliabl. KopeIThIHABI OaFa aybI3iia
OeJIIMHEH JKOHE ecelTep IMbIFapyIaH TYPATHIH apajac eMTHXaH Ke3iH/1e KOMBLIA b,

Lenvio uzyuenus OUCYUNIUHBL ABIAEMCA OC80CHUE CHMYOCHMAMU KIACCUYECKUX Mooenell
0BUIICEHUSL IHCUOKOCMU U 2a3d U NPpUOOpemeHUue NPpaKmuyeckux HAGbIKO8 UX UCHONb30BAHUS
nPUMEeHUMeNbmHO K menjodnepeemuieckoi ompaciu. Cmyoenmosl uzyuam: 3aKOHOMEPHOCHU
08UdICEHUs. U PABHOBECUA  HECHCUMAEMOU U CHCUMAEMOU  IHCUOKOCMU,  Memoobl
2UOPABIUHECKO20 U AIPOOUHAMUYECKO20 PACYENO8 MEeNI0IHEPLEMUUECcKo20 000pyO08ans,
VpasHeHuti ouHamuxu cuokocmu. Ha npaxmuxe cmydemmuvl Hayuamcs paccuumviéams
2UOPAGIUYecKUe CORPOMUGIEHUS NPU MEYEHUU JHCUOKOCMU U 2a3d 6 KAHALAX DPA3IU4HOU
Gopmovl. B x00e @vinonneHusi 1aO0paAmopHuIX pabom CmyOoeHmvl UCCLeoylom CHRocoObl
usMepenus 2UOpPOCmamu4ecko20 O0asleHus, npuMeHsm ypaenenuss bepuwyinu x  ananuzy
NOMOKA  JHCUOKOCMU, UCCe0VIOm  NAMUHAPHBIL U TYPOYIEHMHbIUL  PeHCUMbl  THeUeHUs.
AHCUOKOCIU, ONpederesiam KoIDOuyUenmol MeCmHbIX CONPOMUGTEHULl NPU  BHE3ANHOM
pacuiuperuu U cydceHuu nomoka. Hmoecosas oyenxa 0Oyoem cgopmuposana 6 xooe
KOMOUHUPOBAHHO20 IK3AMEHA, COCOsUell U3 YCMHOU YacCmu U peuienus 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
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solving
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ONEKTPOTEXHUKA KOHE
ANIEKTPOHUKA
/DIEKTPOTEXHUKA U
AIEKTPOHHKA/
Electrical Engineering
and Electronics

[lonHiH MakcaThl - DJHEpreTHKa OHJIPICIHIe KOJJAAHBUIATBIH JJICKTPOTCXHUKA IKIHE
AJIEKTPOHMKA HETI3/IEPiH, ANEKTP MalIHHAIAPHl MEH JJIEKTP eJIey KypaiaapsiH 3eprrey. [Ion
JNEKTP JKAOIBIKTaphIMEH JK9HE TEXHOJOTHSUIBIK TIPOIeCTep/li aBTOMATTAHIBIPY IKOHE
Oakpulay amnmapaTypachiMEH, TYPaKThl XOHE CHHYCOWAANbl TOKTAPABIH JKEIUIK D3JEKTp
Ti30eKTEpiMEH, YII (ha3aisl JIEKTP Ti30CKTEPIMEH, MAarHUTTIK Ti30EKTEPMEH, DJICKTP OJIIIey
KypaJiapeIMeH, TpaHc(hOpMaTopiapMeH, TYPAKThl KOHE AalHBIMAlIbI TOKTBIH 3JCKTP
MalmMHAJIApBIMEH,  JJICKTPOHMKA  HETI3mepiMeH  OaiJIaHBICTBI  DJICKTPOTEXHHKAIBIK
JAUBIHIBIKTHI 3epTTeH 1. 3epTXaHaJbIK CTEHATEPET] CTyIEHT HIEMEHTTEPAIH CEPHSUIBIK XKOHE
MapaijieNb KOCBUIBICTAPEI 0ap TYPAKTHI KOHE aifHBIMAJIBI TOK JIEKTP Ti30CKTEpiH, YIII ha3aibl
Ti30eKTep i, OHAIpicTe KOJIJaHbUIATBIH KOHTPOJUIEPIICPAIH TYypiepiH 3eprreiini. KopbITeiHab!
Oaranay aymI3IIIa yKoHE jka30alla xayanrap TYpiHAe apairac HbICaHIa XKYPri3iieTin 60Iambl.

Lenv Oucyunnumnvl — u3zyueHue OCHO8 INEKMPOMEXHUKU U INEKMPOHUKU, INeMPUecKux
MAwun U INEKMPOUSMEPUNETbHBIX — NPUOOPOS,  UCNOTb3YEMbIX 8  IHEP2emuyecKom
npousgoocmee. Jucyuniuna usyyaem 31eKMPOMEXHUUECKYI0 NOO20MOGKY, CEA3AHHYIO C
NEKMPO0OOPYO0aAHUeM U ANNAPAMYPOL ASMOMAMUAYUL U KOHMPOIS MEXHOI0SUYeCKUX
npoyeccos, JuHeliHble DIeKMpUudeckue yenu HOCMOSAHHO20 U CUHYCOUOANbHO20 MOKOE,
mpexgasHvle d1eKmpudecKue yenu, MAacHumHvle Yyenu, dNeKmpousmepumenvHvie npudopbl,
MPAHCHOPMAMOPYL, INEKMPUUECKUE MAUWUHBL NOCHOSAHHO20 U NEePeMEHHO20 MOKA, OCHO8bl
anexmporuky. CmyoeHm Ha 1aOOPAMOPHLIX CMEHOAX UCCiedyem dIeKmpuieckue yenu
HOCMOSIHHO20 U NEPEMEHHO20 MOKA € NOCIe008AMENbHLIM U NAPALIETbHBIM COeOUHEHUeM
9/1eMeHmos, mpexghasuvie yenu, Munvl KOHMPOIIEPOS, NPUMEHAEMBIX HA NPOU3BOOCMEeE.
HUmoeosoe oyenusanue 6yoem npogooumsbcs 8 KOMOUHUPOBAHHOU (opme 8 sude YCmMHO20 U
RUCLMEHHO20 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.

OH/PO/LO12
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Koty
SHEPIeTUKACHIHBIH
Heri3aepi JKOHE

IToH CTYAEHTTEpIiH JKbIIy O3HEPreTUKACHIHBIH CPEKINENIriH KOHE 3USHIBI 3aTTapIIbIH
IIBIFAPBIHBUIAPBIH a3alTy KOHE KOpILIaFaH OpTaFa IIbIFApPbIHABUIAPALI OacyblH 3aMaHayd
TEXHOJIOTHSAJIADBIH €HTi3y OOWBIHINIA OHTAMIBl MIemiMIepJi TaHIayMeH OailllaHBICTHI
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9KOJIOTHSIIBIK
npobnemainap / OCHOBBI
TEIIOPHEPT € THKH "
9KOJIOTHUYECKHE
pooIeMbl/

Fundamentals of heat
power engineering and
environmental
problems

npobieManap CHEKTpiH 3eprreyre OarbiTTaynFaH. [loHHIH Ma3MyHBI Keneci Herisri
KypamJacTapabl KaMTHIbl: MaMaHIBIKIICH TaHBICTBIPY, JKbUIY JKOHE JJIEKTP JHEPTUSACHIH
OHIIIPYIH HETi3ri 9JiCTepi, KOpIIaraH OpTaFa 3WSHIbI 3aTTapiblH IIBIFAPBIHABLUIAPBIHBIH
TYpJepi, DHEprus OHIIPYAiH THIMAUINIH Tajmayqarel KociOW jgarneliap, ecemnrTeynieri
MPaKTUKAIBIK JaFabliap. OTBHIH CHUIATTaMajapbl, KoCiOM JaMy — JOCTYpJi eMeC J>KOHE
JKaHAPTHUIATBIH pecypcTapiblH Kenemierin Oaranmay. CoHpaii-ak CTyACHTTEp >kahaHIbIK
OKOJIOTHSJIBIK MACeNenepre, ONapiblH bUTy SHEPTUSACHIMEH OaillaHBICHIHA KOHE TYPAKThI
JlaMy MakKcaTTapblHa Hazap ayjnapajbpl. TokipuOene CTYIACHTTEP IKbUIydHEPTEeTHUKAIBIK
JKaOJIBIKTBIH, DHEPTusl THIMIUITIH apTTBIPY OHE OHBI TaijanaHy Ke3iHIe JacTaHyIbl
a3alTyJIplH MYMKIH OOJiaThIH IICHIiMAEpiH, OoaliaKk MaMaHJbIFbIHA  OaiJIaHBICTHI
JKaFIalIapIbl JKOHE MPAKTHKAIBIK Mocenenep/i mmemeai. baranay mpakTHKaNbIK Ko0aiapra
KaThICY/IbI, KOCIOW JKarjaimapiabl Tajnaynbl JkoHEe OaranayablH Oacka TYpJIepiH KaMTybl
MYMKiH.

Lucyunauna umeem yenvio usyuenue cmyOeHmamy cneyupuKu meniodHepeemuKy u cnekmpa
npobaem, ces3aHHOU C bLOOPOM ONMUMATLHBIX PEUEHUL N0 COKPAUWEHUIO IMUCCUU BDEOHBIX
sewecms U 6HeOPEeHUr) COBPEMEHHbIX MEeXHOA02Ull NOOABIeHUs 8blOPOCO8 8 OKPYICAIOULYIO
cpedy. Colepocanue OUCYUNIUHBL  BKIIOUAem  Clledyioujue OCHOBHble KOMNOHEHMbL:
O3HAKOMIeHUe ¢ npogheccueli, ¢ OCHOBHLIMU CHOCODAMU 2eHepayuu Menio6ou U
NEKMPUUECKOU IHepeUull, BUOAMU BbIOPOCO8 BPEOHBIX BEUECTNE 8 OKPYICAIOWYIO cpedy,
npogeccuonanbubie HAGbIKU AHATU3A IPHEKMUSHOCIU 2eHepayul IHepeUuu, NPaKmuiecKue
HABLIKU pPACYEMA XApAKMEPUCMUK MONIUBA, NPOPECCUOHATbHOe pa3gumue — OYeHKd
NEePCneKmus HempaouyuoOHHbIX U 60300H06IseMblx pecypcos. Cmydenmuvl maxoice yoeusim
BHUMAHUE 2N00ATLHBIM IKOA0UYECKUM NPOOTIeMAM, UX 83AUMOCEA3U C MENIOIHEPLEMUKOU U
yensim 6 obaacmu ycmouuusoco pazeumusi. Ha npaxmuxe, cmyOoeHmvl npogoOsm aHamu3
B03MOJICHBIX pewenutl NOGblIUeHUs 9Hepeemuyeckoll aghpexmuernocmu
MENI0IHEP2EMUYECK020 000PYOOBAHUSL U CHUIICEHUs. 3a2PSA3HEeHULl npu e2o pabome, Kelico8 u
pewaiom npakmuieckue 3a0avu, ceéazanHvie ¢ 0ydyweil npogeccuen. Oyenka modcem
skmowamsy 8 cebs yuacmue 6 NPAKMUYeCKUX MNpOeKmax, aHaiu3 npopeccuoHarbHblx
cumyayuii 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 Toxipudeci
/YueOHas pakTuKa/
Educational practice

Oky ToxipubeciHiH, MaKcaTbl — JKbUIyDHEPreTUKA CallaChIHAAFbl JKYMBIC AaFIbUIapbIH
MeHrepy. OKy ToxipubeciHe MBIHANIAp Kipe[i: MaMaHAapasl Jaspiiay CalachIHIaFbl
KOCINOPBIHAAPMEH XoHE YHBIMAapMEH TaHBICTHIPY (PKCKypcwsiap, mebepiik cabakTapsl);
caja/iaFbl K9CIMOPBIHAAP TaKbIPHIITaphl OOWBIHIIA MPAKTUKANIBIK, TallChIpManapIsl OpbIHAaH
OTBIPBIIL, KBUTY-D)HEPTeTHKA KICIHOPBIHIAPBIHBIH, KYPhUIBIMBIMEH TaHBICTHIPY; OasHIaMa MeH
NpEe3eHTALUsIHbl  JalblHAAY, IUIarMaTThlH, Oap-KOFBIH TEKCepy, KOMHCCUS —alJblHAA
OassHmamanbl Kopfay. llpakTmkama CTyIOeHTTEp Kayilci3miK epexenepiH, TEeXHHUKAIBIK
naiijanany epexKesepiH, Kby KOHIBIPFBUIAPBIH, HETI3r K9HE KOCAIKhl KaOABIKTapbl
Kobanay epexesiepiH; KICIMOPBIHHBIH, OHAIPICTIK KYpbUILIMBIMEH TaHbICy. KOpBITHIHIBI
Oarayray OastHIaMaHbBI KOIITUTIK alIbIHAa KOpFay Ke3iHae KaIbInTacaibl.

Llenv yueOuolU npaxkmuxu — npuobpemenue HABbLIKOG pabouux npogeccuii 8 obdracmu
MmeniosHepeemuKy. Yuebnas npaxmuka exmouaem 6 cebs: O03HAKOMIeHue (IKCKYpCcuu,
MAcmep-Kiaccovl) ¢ NpeOnpusmusiMu U OPeaHU3AYUAMU NO HANPAGTIEHUIO TNOO020MOBKU;
O3HAKOMIEHUe CO  CMPYKMYPOU  MEeNI0IHEPemUdeckux npeonpusmutl,  6bINOIHEeHUe
NPAKMUYEcK020 3a0anus o memMamuxe APeonpusimuii Ompaciu;, HOO020MOsKd omuema u
npeseHmayuu, NpoeepKa HA NIdSUam, 3awuma omuyema nepeo xomuccuei. Ha npaxmuxe
CMyOeHmpl U3yuam NpPasuid MmexHuKy Oe30nACHOCMU, NPAsUId MEXHUYECKOl IKCNIyamayuu,
npasuia yCmpoucmea MmeniomexHu4eckux YCmaHoB8OK, OCHOBHO20 U BCHOMO2AMENbHO20
000pY006aHUsL; O3HAKOMSIMCS ¢ NPOU3BOOCMBEHHOU CIMPYKMYpou npeonpusmus. HUmozoeast
oyenxa byoem cghopmuposana 8 xooe nyoIUUHOU 3auumsl OMyemad.

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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Keimy 3JIEKTP
CTaHIUAIAPBIHBIH
TEOPUSIIBIK Heriznepi /
Teoperuueckue
OCHOBEI TEILIOBEBIX
3IEKTPUUECCKHUX
craunuii / Theoretical
foundations of thermal
power plants

[ToHHIH MaKcaThl — CTYJICHTTEPAl YHEMII OHIPiC TYPFBIChIHAH JKBLTY JICKTP CTaHIUSIAPbIH
kobanayFa, maimalaHyFa j>KoHE >KaHFBIPTyFa maubiamay. IIoHHIH Ma3MYHBI MBIHAJIAPIBI
KaMTHIBL: - JKbUIy mporectepinid, Herizaepi (PKOC XKYMBICHIHBIH HETi3iHAE KaTKaH
(U3MKANBIK JKOHE TEPMOIMHAMUKAJIBIK MPUHIMITEPII 3€pTTCy), - CTaHIUSIIAPIbIH,
TEXHUKAJIBIK Ka0IbIKTATYhI (CTAaHIAPTTHI )KA0IBIKTAp, OaCKapy jK9HE aBTOMATHKA KYHemnepi),
- xbuTy TIAKIAEpi (PenkuH, bpasToH mukiIAepi *kaHe T.0. ), - THIMIIIIK )KOHE OHTaHIaHIBIPY
(’KBUTY BJIEKTp CTaHUMSJIAPBIHBIH, )KYMBIC THIMAUIITIH apTThIPY 9AicTepi, OHBIH, iIiHAE KLY
MPOLECTEePIH KAKCAPTY KOHE SHEPrUsl NIBIFBIHIAPBIH a3aiTy), - 3KOJOTHUSUIBIK, aceKTiIep
(KBLTY 2JIEKTP CTAHIFSUIAPBIHBIH, KOPIIaFaH OpTaFa 9CcepiH Taljay KoHE dIIICTepAl 93ipiey).
KopImaFaH opTaFa aceplli a3alTy), - KBUTy JJICKTP CTAHIMSJIAPBIH JalalbIK jkoOamay >KoHe
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naianany cajachlHIAFbl CTaHIApTTap MEH epexerep. [IpakTukana CTyACHTTEp KbUTY dIEKTP
CTaHIUAJIapbIHbIH KOJJaHBICTAFbI cyn6anapLIHa Tajggay Kac aI\/'IILI)I, OJIapAblH
cUrarTaMaapblH €CeNTeH Il )KOHE OChI cajla/ia KOJIaHbIJIaThIH 3aMaHayd TEXHOJOTHSIIAPD MEH
amictepmi 3eprredini. CoHBIMEH KaTap, HAKTBI JKYMBIC ICTEHTIH CTaHOWSIAp MEH
KaOJBIKTapMeH TiKeNlell TaHbICy VIIIH OJHEPreTHKAIBIK, HbICAHAApFa SKCKypCHsIIap
JKocmapiianFad. KOpBITBIHABI OaFanay koOajapibl KOpPFaydbl JOHE OSHEPreTHKAJBIK
KOMITAaHUAJIAPAbIH, CapalllblJIapbIHbIH, KATBICYBIMCH aybI3Ila CMTHXaHbl KaMTHIBI.

ey Oucyuniunbl — NOO2OMOBKA CMYOEHMO8 K NPOEKMUPOBAHUIO, IKCHIyamayuu u
MOOEpHU3AYUY MENI06bIX INeKMPUYECKUX CMAHYUNL C MOYKU 3PeHUsi 0Oepedciusozo
npoussoocmea. Codepoicanue OUCYUNTUHBL GKIIOYAEM 8 CeDsl: - OCHOBbI MENTIOBLIX NPOYECCO8
(usyuenue QuU3UYECKUX U MEPMOOUHAMUYECKUX NPUHYUNOSG, NeHCAWUX 6 OCHO8e pabomvl
MenioBvlX INeKMpUHecKUx CMmanyutl), - mexuuyeckoe o000pyoosanue cmaHyuil (munogoe
0b6opydosanue, cucmemvl YNPAGIEHUs U ABMOMAMU3IAYUL), - MENI08ble YUKIbL (YUKIb
Penxuna, bpasmona u opyeue), - agpgpexmugnocms u onmumuzayus (Memoovl NOGbIULEHUS.
ahpexmuernocmu  pabomvl  MEnio6vblX INEKMPUUECKUX CMAHYUL, GKII0YAs VIyYUeHUe
MENIONPOYECCO8 U CHUJCEHUE NOMEPb IHEpeUl), - IKONOSUYECKUE ACHeKmbl (AHATU3
6030€licmeuss MeniogblX CMAHYUL HA OKpYdcaowyio cpedy u pa3pabomka memooos Ois
CHUDICEHUSI  IKOJI02UYECKO20 B8030€UCmBUs), - CMAHOapmsl U HOPMAmuebl & 00aacmu
NPOEKMUPOBAnUsT U IKCHIYAmMayuy meniogulx sjlekmpudeckux cmanyutl. Ha npaxmuxe,
cmyOenmuvl NPoGeOym AHANU3 CYUeCMBYIOWUX CXeM MEN08bIX INEeKMPUYECKUX CMAaHyull,
paccuumaiom — uUx — XapaKkmepucmuku, — Uyuam — COGPEMEHHble  IHEP20IPPexmusHvle
mexuoaocuu. JJonoaHumenvto, niaHupyromes dJKCKYpCUU Ha dHepeemudeckue oOveKkmvl Os
HEeNnoCpeOCmEeHHO20  O3HAKOMIEHUSL C  PEealbHbIMU  PAbOMAIOWUMU — CIAHYUIMU U
obopydosanuem, memooamu 0Oepel’cIu8020 NpPouU3800CmMed Meniosol U NeKMpPUecKou
anepeutl. Umoeosas oyenka exmouyaem 8 ceOs 3aujumy NPOeKmos U NpogedeHue YCmHo2o
9K3AMEHA C YH4ACTUeM HKCNEPMO8 U3 IHEePemuyecKux KOMNanuil.

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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Cynsbl naitblHaay IbIH
(hM3UKa-XIMHSITBIK
onictepi / Puznko-
XUMHYECKUE METO/IbI
MTOATOTOBKY BOJBI /
Physico-chemical
methods of water
preparation

[laHHIH MaKcaThl cTyAeHTTepAl Oenriii O6ip KoCIMOPBIH YIIIiH Cy Ta3apTy KOHIBIPFHUTAPEI MEH
XMMUSUIBIK, CYZIbl Ta3apTy JKYHeNnepiH TaHjaayFa naibiHnay. [IoHHIH Ma3MyHBI: (H3HKaJIbIK-
XUMHSJIBIK TIPOIECTEPAiH, HETi3lepi, CyIbl AalbIHAAY 9icTepi, TaOUFU JKOHE KOHTYPJIBIK,
CynapaslH, Kacuerrepi, Kypambl. CTyneHTTep: alfblH aia Taszajay Ke3eHJIepi, HOH aiMacy
dMiCIMEH Cyabl Ta3apTy, CyIaH rasiapAbl KO, CAJKbIHIATKBIII JKOHE aifHAIMalbl CyIIbl
Ta3apTy, CyAbl TEPMUSUIBIK, TYLIBUIAHABIPY, CYABI Ta3apTyIbIH, MEMOpaHANbIK, 91iCTEPi, IMEKTP
CTaHIVMSJIAPBIHBIH, aFBIHIBl CYJapbl JK9HE oJapAbl OeirapanTaHIbIpy TEXHOJOTHSIIAPHL.
ToxipuOenik cabakrapa CTYAEHTTEp CyABl Ta3apTy CXeMalapblH TaHAayla, Cy MeH
KOHJICHCATThl JaiblHAAy CXeMajapblH TaHJAayna jKoHE Cy Ta3apTy KOHABIPFHICHIH €CENTey
dJicTepiHe HEeri3ri KepceTKITep i aHbIKTalaAbl. baranay TeopHsUIbIK, cypaKTapFa jkayarnrap
MEH ecenTep/i ey i KAMTUTBIH MPAKTUKAJIBIK, )KaTTBIFyJIap MEH KOPBITBIH/IBI EMTHXaHHBIH
HOTHKEIEpiH KOpFay TypiHJe 00JaIbl.

Lenvio Oucyunauusl 16138emcs NOO20MOBKA CMYOEHMO8 K 8blOOPY 8000N0020MOBUMETbHBIX
VYCMAHOBOK, CUCHEMbL XUMBOOOOUUCMKU Oas1 KoHKpemHuoco npeonpusamus. Coldepocanue
OUCYUNTIUHBL,  OCHOBbL  (PUBUKO-XUMUUECKUX NPOYECcos, Memoobl NOO20MOGKU  B00bL,
ceolicmea, Ccocmag NPUpoOHbIX U  KOHmMYpHbIX 600. Cmyoenmsl usyuam: 5mansvl
npeodsapumenbHol OUUCKU, 00PabOmMKY 800bl MEMOOOM UOHHO20 OOMEHA, YOaIeHUE 24308 U3
600bl, 0Opabomka oxaaxcoarowell U YUpKYJIAYUOHHOU 800bl, mepmuyeckoe obeccorusanue
600bl, MeMOpaHHble MemoObl OYUCMKU 600bl, CMOKU NeKMPOCMAHYUL U MEXHOL02UU UX
O6€36p€9¥€u6aH1/l}Z. Ha npakmu4ecKkux 3aHAmusx cmydeHmbz onpedeﬂﬂm OCHOGB6Hble
nokasamenu npu 6vlbope cxem 600000pabomiu, 6vl00pa cxem Oas NOO2OMOBKU 600bl U
KOHOeHcama, Memoouka paciema 6000n0020mogumenvholi ycmanosku. QOyenusanue
npoﬁdem 8 suoe 3awumsl pes3ylomamoe npaxkmudecKux 3aHAMUL U UMO208020 9K3ameHda,
BKIIOYAruieco omeemsvl Ha meopemudecKkue 60npoc u peuteHue 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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OHEPTUsHBI OHIIPY
JKOHE TapaTy Kyuenepi
/ Cuctembl
MIPOU3BOJICTBA U
pacrpeaeacHus
SHEpPrOHOCHTENCH /

[ToHHIH, MaKcaThl KBUIYIHEPTeTUKANBIK JKYHelnepali KaHFBIPTY JKoHE jkobamay KesiHje
KBUTyT€XHOJIOTHSJIBIK, JKaOJBIKTBI OHTAIIBl TaHAay HYCKaJapblH Kypy OOJIBII TaObUIAbL.
CryneHTTep MbIHaJIapAbl OKWABL: SHEPrus OHIIpY >K9HE Tapary >KYHeNepiHiH, >KaIbl
NPUHIMINTEP], KYPBHUIBIMBI JK9HE )KYMBIC iCTeYi: jKacaHIbl TOHA3BITKBIIITAPAB OHIIPY JKoHE
Tapaty Xyienepi, KoCIOphIHAAPILI aya 06y eHIMIACPIMEH KaMTaMmachl3 €Ty XKyienepi MeH
KOHABIPFBIIAPHI, CHIFBUIFAH ayaHbl OHIIPY JKOHE Tapary >KyHelepi, eHepKacinTiK cyMeH
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Energy production and
distribution systems

KaOIBIKTAy JKyienepi, Ta30eH jkaOAbIKTay >XYyHernepi. @HEepKICINTIK KICIMOpPhIHIAp YIIiH.
Taxipubenik cabakrapaa CTYIOEHTTEp JKyHelepHIiH SHEPreTHKablK >K9HE DKCEPTHSUIBIK
OanaHCTapbhlH KypacThIPabl, *KacaHIbl TOHA3BITKBIII OHIIPIC JKYHEIepiHiH, dHEPreTHKAIBIK,
CHIIaTTaMaNapbIiH, CYHBIITY HUKIACPIH aHBIKTAHIbI, KOMIIPECCOPIIBIK, CTAHIIMSIIAP IbIH, HETI3T1
JKaOMBPIKTAphlH TaHJAMIbl, Ta3 KyObIpiapblHBIH, eceOiH MeHrepeni. baramay TeopuHsIIBbIK
Cypakrapfa jKayanTap MEH ecenTepli LIeImy/Ji KaMTUTBIH NpaKTHKaJbIK KaTTHIFyJap MeH
KOPBITHIH]IbI EMTUXAHHBIH, HOTHXKEJIEPIH KOPFay TypiHJe 00Jaibl.

Ueflblo 0uCL;ul’l]Zqul Aejisaemcst cenepayus eapuanmoe OnmumaibHO20 6bl60pa
menjaiomexrnoiocuiecKkoco 060py60661Hl/l}l npu Modepﬂusauuu u npoekmuposarnuu
mennosuepeemuyeckux cucmem. Cmydenmovl usyuam: obujue NPUHYUNBL, CMPYKMYPY U
@yHKYUOHUPOBAHUE CUCTEM HPOU3BOOCMEA U PACNPeOeieHUs. IHEP2OHOCUMENE. CUCHEMbl
npous*eodcmea u pacnpe()eﬂeHuﬂ UCKYCCMBEHHO20 XOJIOOCZ, cucmemvlt U YCMAHOBKU
obecneuenus npeonpusmMuUll NPOOYKMAMU pazoeleHus 8030yXd, CUCHeMbl NPouU3so0cmea u
pacnpeodenenuss  cocamozo  6030yXd, CUCeMbl  NPOU3BOOCMBEHHO20  B8000CHADIICEHUS,
cucmemvl  2a30CHAOINCEHUS NPOMbBIULIIEHHBIX npednpuﬂmuﬁ. Ha npakmu4ecKux 3aHAmusix
cmyOeHmbz cocmaesam 3Hepzemuqe(:1<u12 u 31<cep2€muuecz<uﬁ banarcel cucmem, onpedeﬂﬂm
JHepeemuvyecKkue xapakmepucmuku cucmem npous’eodcmea UCK)YCCMBEHH020 )CO]ZO()G, UUKI106
OJICUDICEHUSL, NPOU3BOOSIM  8bIOOP OCHOBHO20 000PYO0BAHUS KOMIPECCOPHLIX CMAHYULL,
ocgoam pacuem 2a3onpoeodos. Oyenusanue npoudem 6 Guoe 3aujumvl pe3yIbmamos
npakmu4ecKkux 3AHAMUNL U UMO208020 IK3amera, sK1iovarnueco omeemsl Ha meopemudecKue
80NPOC U peulerue 3a0au.

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

[ToHHIH MakcaThl - CTYIEHTTEPIiH XbUTYMEH >KaOIBIKTayIblH SPTYPJl CXeMallapblH TaHJay
JKOHE TaJjiay YIIiH KaXKeTTi marapuiapabl urepyi. [1oH KypaMbiama: xelry O0epy jKoHE OHBIH
9HEPreTHKAJIBIK THIMIUIIr Typaibl TYCiHIK, yakKbIT OOMBIHIIA KBUTY )KYKTEMENEPiHiH TYpJepi,
KBUTy JKYKTEMEJIEPIH €CElTey >XOHE J>XYKTeMENep KECTECIH KYpYy, JKbUIyMEH »XaOAbIKTay
JKYHeNepiH KIiKTey, TYTHIHYIIbIIAPAbI KbITY YHEPTUSCHIMEH KaMTaMachl3 €Ty cXeManapbl MeH
TEXHOJIOTHAJIAPHI, TYPFBIH XKOHE OHAIPICTIK YH-KalIap bl )KbUIBITY, BICTBIK CyMEH JKa0IbIKTay
JKOHE JKENAETY KAKETTUIKTepi, OpTaJbIKTaHIBIPBUIFaH >KbUIYMEH >KaOIBbIKTayIbl peTTey
smictepi MeH pexXuMJIepi, KYpbUIBIMIAp KbUTy KYOBIpJapel, JKbUIy IKENiJIepiHIH
THIPABIMKAJIBIK OHE KbUIy ecenTey Heriznepi. llpakTukanblk cabakrapaa CTyIeHTTEp
KOHCTPYKTOPJIBIK KY)KaTTaMaHbl »OHE HOPMATHBTIK KYXKaTTapJpl TaijanaHa OTBIPHIIL,
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KBUIYMEH aOAbIKTay KO31HEH JKbUIy ©HIIpyre MIapTThl OTBHIH LIBIFBIHBIH aHBIKTANIBI,
MapTThl OTBIHHBIH ~a0COJIOTTI JKBUIABIK KOHE MCHIIIKTI YHEMIETyiH aHBIKTaHbI,
FUMapaTTapAbIH CHIPTKBl KOpIIayJapbl apKbLIbl JKbUTY IIBIFBIHBIH €CENTeHal, OHEpKICINTIK
KOCIMOPBIHHBIH JKBUTY TYTBIHYBI, JKbUTY J>KYKTEMECIHIH Y3aKTHIFBIHBIH KECTECIH KYPYIbI
yipeHeni, CyAblH TeMIlepaTypachlH ecenTewi >koHe Tpaduk >Kacalapl JKOHE KBLIY
JKYKTEMENepiH canaiibl jKOHE CamajbIK-CaHJIbIK PEeTTey KE3IHIETi JKbLTy TachIMalJarbIlIThIH
MIBIFBICTApBL. KOPBITHIHABI OaFanay icTi mienty OaphIChIH/IA KAJBITACAIbI

Lenv oucyuniunvl - npuobpemernue cmyoOeHmamu HeobXo0UMbIX HABBIKOS 8blOOPA U AHAIU3A
PAaA3NTUUHBbIX CXEM MenioCcHAOINCEHUS. ﬂucuunﬂuﬁa codepofcum: nowHAmue o menfloqbukab;uu u
e€ sHepeemu4ecKoll 3¢ekmusHoCmu, 8UObl MENNIOBbIX HASPY30K HO XAPaKmepy npomeKaHus
60 GpPeMeHU, pacuem Menio8biX HASPY30K U HOCMPOEHUe 2pagukos HASPY30K,
maccu(])umuu;o cucmem meI’IJZOCHa60iC€Hu}Z, cxembul u mexHoaocuu obecneuenust
nompebumenell Menjioeoll 3Hepeuell Ha HYyH#cObl OMONICHUS, 20PAUec0 6000CHAOICEHUS U
BEHMUIIAYUU HCUIBIX U npOu?GOdCWlGeHHblx nOMeu;eHuﬁ, Memoowl u pesrcumbl pecyiupoeanus
yermpaiu306aHHOCO menszCHa69fceHuﬂ, KOHCMpYKyuu menﬂonpoeodoe, OCHOB6bl
eudpagﬂuqecxoeo u menioeozco pacdema menioevlx cemeil. Ha npakmu4ecKux 3aHAmusix
CMyOeHmul, UCHOAb3YSL KOHCMPYKMOPCKYIO OOKYMEHMAyuio U HOPMAMuUEHule OOKYMEHMb,
onpedeﬂﬂm pacxoa YCl106H0O20 moniuea Ha eblpa60ml<y meniomvl HA UCMOYHUKE
MEeNIOCHAOMNCEHUs, Onpedersim abCOTOMHYI0 20008VI0 U YOEIbHYIO SKOHOMUK YCI0BHOZO
monaued, 6dblNOJIHAM pacdentbl mMenjloevblx nomepsv 4epes HAaApPYIHCHble oepa:)fcdenuﬂ 3()(1]—!1,{1/7,
Menineo20 nompedeHuss NPOMBIUIEHHO20 NPEeOnPUIMuUs, HAYYAMCcs Cmpoums 2papux
NPOOOIAHCUMENbHOCIU MENT0B0U HAZPY3KU, BLINOIHAM paciem U HOCmpoenue 2papuros
memnepamyp 800bl U pacxodoe menjiornocumensd npu KadeCmee€HHOM U Kad4eCmeeHrHO-
KOJNIUYeCmMEEHHOM  pecyiupoearHuu menJjioesvlx HAacpy30K. Hmocosas OYeHKa 6y()em
chopmuposana 6 xooe peuieHus Kelca.

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-mi kacinTik
IIPaKTHKA

ToxipuOeHiH MakcaThl — HETi3ri OHJIIPICTIK NepcoHal OPBIHAAWTBHIH JHEPTETUKAIBIK
00BEKTUIep e )KYMBIC iCTEY/TiH NPAKTUKAJIBIK JaFAbIIAPbIH JaMbITY. [IpaKTHKaHBIH Ma3MYHBI:
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/MpodeccnonanpHast
mpakTrka Nel/
Professional practice
Nol

OHJIIPICTIK IeXTap/IbIH KaO0IBIKTaPhl MEH TEXHOJIOTHACHIMEH, OHIIPICTI YHBIMIACTHIPY JKOHE
0ackapyMeH, KOCIMOPBIHABI OacKapyIblH aBTOMATTaHABIPBUIFAH JKYHECIMEH, HETi3ri
TEXHOJIOTHSJIBIK TIPOIIECTEPMEH JKOHE OJapJbl aBTOMATTaHJABIPY KYHECIMEH TaHBICTHIPY,
OHJIPICTIK-TEXHUKAIBIK KYMBICIIBUIAPABIH OPBIHIANTHIH KYMBICTAPBIHA KATBICY. OHIIPICTIK
MIEPCOHANT OPBIHAANUTBIH KYMBIC. Toxipube HOTHKENepiH CepikTec KoCIMOPBIHAAPIbIH
WH)KEHEPJIIK-TEXHUKAJIBIK KbI3METKepJIepl Oarasaii bl

Lenv npaxmuku — pazeumue npaKmuyeckux Hagblk08 pabomvl Ha IHEPSEMUYECKUX 00beKmax,
BBINONHAECMBIX  OCHOGHBIM  HPOU3BOOCMEEeHHbIM  nepconanom. Codepoicanue NPAKMUKU:
O3HAKOMIEeHUe ¢ 000PYOOBAHUEM U MEXHONI02Uel NPOU3BOOCMBEHHBIX YeX08, Op2anu3ayuell u
VApaeneHuemM  Npou3Bo0CmeEoM, cucmemou  aBMOMAMU3UPOBAHHO2O  VNPAGIEHUs
NPeOnpuUsmMuUsMY, — OCHOGHbLIMU — MEXHOLOSUYECKUMU — Npoyeccamu U — CUCMEeMOU  ux
asmomamuzayuy, yyacmue 6 pabomax, GbINOJHAEMbIX HPOU3BO0OCMEEHHO-MEXHULeCKUMU
pabomuuxamu  ObOyuaiowutics — npumem  ywacmue 6  pabomax,  GbINOJHIEMbIX
NPOU3BOOCTNBEHHbIM — NEPCOHANOM.  Pe3yibmamsl  npoxodicoeHuss  npakmuxu — Oyoem
OYEHUBAMBCSL UHIICEHEPHO-MEXHUYECKUMU PADOMHUKAMU NPEeONpUSIMULL NapmHepos.

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

24

OThIH JalibIHaAY
TEXHOJIOTHACHI /
Texuomorus
MIOATOTOBKH TOILIMBA/
Fuel preparation
technology

IloHmi OKyHABIH MakKcaThl CTYIEHTTEpAl OTHIHABI AAWbIHIAY CXeMallapblH IYPHIC TaHAayFa
JKOHE JKYPri3yre AalblHAay, OTHIH JadbIHAAY MPOLECiH YHBIMAACTHIPY JaFAbUIApbIH MEHIEPY
Oompim TabbuTanel. Ctynertrep okunbl: JKOC oThIH 0anmaHCHI, OTHIH JalbIHIAY CXEMalaphl.
OTBIH/BI OCpPYIiH TEXHOJOTHSUIBIK CYJIOAchl, Taclajibl KOHBEHepsiep, OTBIHIBI YCaKTay,
OTBIH/IBI YHTAKTAy TocLIaepi, Oanraipl YCATKBIITAP, KOHCTPYKITUACH MEH JKYMBIC TIPUHITHITI,
IIaH JaibIHAAYABIH HETI3Ti CXeMalaphl, OTBIH/BI KENTIPY, TYHBIK XKOHE alIbIK KOHTYD, IIaHIbI
JMabBIHIAy CcXeMajapbl, MMaHabl 0acy omicTepi, Ma3yT OOBEKTIICPIHIH TEXHOJOTHSIBIK
CXeMachl, ra3 apyallbUIbIFBIHBIH TEXHOJOTHUIBIK cxemanapsl. [IpakTukanga cryaeHtrep Oy
Ka3aHABIKTaphl YIIiH AHipMEHAEPIiH CaHBl MEH CTAaHAAPTTHI OJIIIEMICPIH TaHIANIBI, ITaH bl
Oip eneyilITeH eKiHINICIHE eJiey HOTWXKeJepiH KalTa ecenTelfi, OuipMeHIEepIiH KenTipy
OHIMIUNITIH  ecenTeimi, Ma3yT 3epTXaHalblK cabakTapaa CTYIEHTTEp  CYChIMaJbl
MaTepUANIBIH KOJEMIIIK THIFBI3JBIFBIH, MYHall OHIMJEPIHIEri CYIbIH MeJIIepiH, MYHal
OHIMICPIHIET1 MEXaHUKAIBIK KOCITAJIapIBbIH MOJIIEPiH, CYCHIMAIIBI ICHETEPIiH TAOUFH KHACAI0
OYPBIIBIH, CaHbLIAYJAH CYCHIMAIBI MAaTEPHAIIBIH aFy KbUIIaMIIBIFbIH, JKOHE OPTaHUKAIBIK
MaccaHbl OpPHUKETTeYMEH alHalbICalibl JKOHE 3epTTeimi. KopwvimuinOvl 6aza keiicmi wieuty
0OapviCbIHOA KALINMACAObL.

Lenvio uzyuenus OUCYunIuMsl A6715emcsi NOO2OMOBKA CMYOEHMO8 K NPABUIbHOMY 6b100pY U
00CIYACUBAHUIO CXEM NOO2OMOBKU MONIUBA, NPUOOPEMEHUE HABBIKOE OP2AHUZAYUL NPOYeCCa
noocomosku monauea. Cmyoenmol uzyuam: monausnoitl oaranc TOC, cxembl no02omosKu
MONAUBA. MEXHONIOSUYECKYIO CXeMy MONAUBON00adl, JeHMouHble KOoHEeuepvl, Ccnocoowvl
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usMenbueHus Monaued, OpoOUIKU (KOHCMPYKYUs U NPUHYUn Oeticmeus), OCHOGHble CXeMbl
NbLIENPULOMOBTIEHUS, MEXHOIOSUIO CYWKU MONAUBA, 3AMKHYMYIO U DASOMKHYMYIO CXeMY,
Cnocobbl  NbLIEN00asieHus,  MeXHONOUHECKYI0 — CXeMy — MA3YmHOo20 — XO3AUcmed,
MEXHOIOSUUECKYIO CXeMY 2a308020 XO3SUCMEA, OCHOBHbIE BONPOCHL NO OOCIYHCUBAHUIO CXeM
nooeomosku monauea. Ha npaxmuxe cmyoenmsl npoeedym 6uloop 4ucia u munopasmepos
MenbHUY K NapogulM KOMIAM, nepecuem pe3yIbmamos pacceBoK Nulii ¢ OOHUX CUM Ha
opyeue, pacyem  CYWUTLHOU — NPOU3BOOUMENbHOCIU — MEIbHUY,  Meniosol  pacyem
nooocpesamenei Masyma, pacuem emkocmu masymoxpanunuwa. Ha aabopamopmuix
3aHAMUAX CMYOeHmbl ONPeoesisam HACLINHYIO NIOMHOCHb CLINYYe20 Mamepuald, Co0epiucanue
800bl 6 He(hmenpoOYKmax, coOepi’canue Mexanuieckux npumecel 8 HeghmenpooyKmax, yeoi
eCmecmeeHH020 CKOCA CublNyuux mes, CKOPOCMb UCMEYeHUs Cbinyue20 MAamepuand u3
omeepcmus, 6y0ym uUcciedo8ams U 3aHUMAMbCSA OPUKEMUPOBAHUEM OP2AHUYECKOU MACCHL.
Hmoeosas oyenxa 6yoem cghopmuposana 6 xooe peuteHus Kelica.

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

[ToHHIH MakcaThl CTYIEHTTEPIi KOMEKINi Kypan-KaOabIKTap/pl (COpFbUIap, KOMIIpeccopiap
KOHE JKEJICTKIIITEp) AyphIC TaHAayFa AailbIHIAy, KOJJAHBICTAFbl KOCAIKbI JKaOIbIKTApIbIH
KYMBICBIH Talliay JKOHE OHBI OHTAWIAHABIPY OMICTEpiH YChIHY. I[IOHHIH Ma3MyHBbI:
CHIFBIMIAFBIITAP KIACCU(PUKAMACHL. OPTAIBIKTaH TETIKIIl, MOPIICHB/II KOHE OCBTIK KOFaphI
3apsIITaFBIITAPABIH KOHCTPYKUMSUIAPHI, JKYMBIC icTE€y NPUHLUUITEP], NapaMeTpiepi MeH
cunarramanapbl. Toxipubenik cabakrapja CTYAEHTTED COPFBUIAP/ABIH, KOMIIPECCOpPIapabiH
JKOHE KEJJICTKIIITEPAiH TMapaMeTpiepiH JKOHE OJapIblH KYMBIC PEKUMIEPIH CTaHAAPTTHI
o/licTep HETI3IHJE ecemTel, COPFBUIAPIBIH, KOMIIPECCOPIJIAPBIH KOHE IKEIICTKIIITEpIiH
JKYMBIC THIMIIUTITIH aHBIKTaWIbl. 3epTXaHAIBIK cabaKTapa CTYACHTTEP OPTAJBIKTaH TETKIlll
MaIllMHATIAPAbIH KOHCTPYKIMSIIAPBIMEH TaHBICA/bI )KoHE Oipre >KyMbIC iCTEHTIH Oip Hemece
€Ki OpTaJbIKTaH TEMKIll COPFBUIAPIBI/ KEeNAeTKIIITepAi cunarrayasl yihperneai. baramay
3epPTXAHANBIK KOHE MPAKTHUKAJBIK Ca0aKTapIblH HOTIDKENEPiH KOpFay JKOHE KOPBITHIHIBI
eMTHUXaH, OHBIH INIiHAE TEOPHSUIBIK CypaKTapra jkayanTap MEH ecenTepli LIenry TYpiHjae
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oTe.

Lenvio Oucyunaunvl  A61sLEMCA  NOO2OMOBKA — CMYOEHMO8 K  NPAGUILHOMY  blOOpY
BCNOMO2AMENbHO20 000pPYO08aHUSL (HACOCO8, KOMAPECCOPO8 U BCHMUNSMOPOS), K AHAIU3Y
aghghexmusnocmu  pabomsl  cywecmsyroueco  8CNOMO2AMeENbHO20  000py0osaHus U
npeonodceruss Memooos no ezo onmumusayuu. Cooepicanue OUCYUNTUHBL: KIACCUDUKAYUL
HacHemamenel. KOHCMPYKYUY, NPUHYUN pabomvl, naApamempvl U XAPAKMEPUCTHUKU
YEHMPOOEIICHbIX, NOPUIHEBLIX U O0cesblXx HacHemamenel. Ha npaxmuueckux 3auamusix
cmyOenmul pacuumarom napamempuvl HACOCO8, KOMNPECCOPO8 U BEHMUIANOPOS, U PEICUMO8
ux pabomsi HA OCHO8E CHAHOAPMHLIX Memo008, Onpoersm 3@oexmusHocms pabomol
HACOCO8, KOMUpeccopos u eeHmuaamopos. Ha nabopamopuvlx 3aHamusx cmyoenmol
O3HAKOMSMCL ¢ KOHCMPYKYUSAMU — YEHMPOOEXCHLIX MAWUH U  HAYYAMCS  CHUMAMb
Xapakmepucmuky — 00HO20 U O08YX  COBMECMHO  pabOmMarowux  YeHmpoOesHCHbIX
Hacocos/eenmuaamopos.  Oyenusanue npoudem 6  6ude  3aAWUMbL  Pe3YIbIMAmMo8
1a0O0PAMOPHBIX U NPAKMUYECKUX 3AHAMULL U UMO208020 IK3AMEHA, BKIIOUAIOUe20 OMEembl Ha
meopemuyeckue 60npocC U peuteHue 3a0au.

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

[loHHIH, MaKcaThl: CTyIEHTTEPAiH, OHAIPICTIK XbUIy JK9HE Macca ajaMmacy HpoLecTepi MeH
anmaparTapblH €cenTey AaFbUIapblH KaJlbIITACTHIPY; TEXHUKANBIK, ChI30anaplisl OKY >KoHe
KOHCTPYKTOPJIBIK, Ky>KaTTaMaHbl TYCIHIIPY HaFibIChIH MeHrepy. [IoH KypambIHIA: KBLTY
anMacy TIpOIleCTepi MEH ammapaTTapblHBIH IKIKTeNyi, pereHepaTWBTi, peTreHepaTHBTI,
OalimaHbIC KBLUTY/ Macca aJMacCTBIPFBIITAPABIH KOHCTPYKIMSUIAPHI KOHE OJapJbl ecenTey
Heriznepi, OymaHy TpolecTepiHiH (U3MKANBIK Heriznepi, Oylnay KOHABIPFBIIAPHIHBIH
cxemalapbl, COpOLMSUIBIK TpOLECTEp, KENTipy, aiaay >KoHe peKTHQHKauusuiay mpouecTepi
Typaibl Kaimbel MomiMertep. IIpakTukanmblk cabakrapaa CTYAEHTTEp SHEprusl YHeMIEHTiH
pPETTENEeTiH JKOHE OHEPreTHKAJbIK OHTAWBl JKBUTy Oepyli KaMmTamachl3 eTy YIIiH
KOCIMOPBIHAAPABIH JHEPTHA IIapyallblIBIFl MEH JKBUTy TEXHUKAIBIK OOBEKTiNepiHe
OpHATBUIATHIH KOHE MalJaNaHbUIATBIH JKbUTYy aJMAaCTBIPFBILTAPABIH, XBUIY TEXHHKAJIBIK
ammaparTap/blH, IPOLIECTep MEH CXEMaJapiAblH JKbUIy, KOHCTPYKTHBTI JKOHE TEKcepy
ecenTeyNepiH Kyprizyni yiipeHeni. baranay Teopusuislk, cypaKrapFa skayanTtap MEH ecenTepai
HISNIy/li KAMTUTBIH NMPAKTUKAJBIK, XKATTBIFYJIap MEH KOPBITHIHABI EMTHXaHHBIH HOTHXKEJIEPiH
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KOpfFay TypiHae Oomabl.

Lenvio oucyunnunvl sensiemcs pazgumue y CmyoOeHmo8 HAGLIKOS paciema NpOMbIULIECHHIX
MENIOMACCOODMEHHBIX RPOYECCO8 U ANNAPAmos, 08IA0CHUEe YMEeHUeM Yumams mexHuiecKue
yepmedicu U UHMEPHPEMUPOBAMb  KOHCMPYKMOPCKYIO — OOKyMenmayuro.  Jlucyuniuna
cooepocum: KIAcCupuKayuo meniooOMeHHbIX Npoyeccos U annapamos, KOHCMPYKYUuu
PEKYNEPAMUBHBIX, PEe2eHePAMUBHBIX, KOHMAKMHBIX Men10/ MACCOOOMEHHUKO8 U OCHOBbL UX
pacuema, @uzuyeckue OCHO8bL NPOYECCO8 BLINAPUBAHUSL, CXEMbl GbINAPHLIX YCMAHOBOK,
obwue ceedenuss O COPOYUOHHLIX NPOYeccax, O NPOYECcax CYWKU, HNePecOHKU U
pexmugukayuy. Ha npaxkmuueckux 3aHamusx —cmyoeHmvl NPOu3e00sam  Meniosol,
KOHCMPYKMUBHBILL U NOGEPOUHbIE — pAcdemvl  Menio0OMEHHUKOS8,  MEeNnI0MeXHULeCKUx
annapamos, PoYeccos8 u cxem, YCMaHa8IUBAeMbIX U IKCNILYAMUPYEMbIX 8 IHEP2OX03ANUCEE U
MEenIOMEeXHUYeCKUx 00vekmax npeonpusmuil  O0isi  obecheuenus 3Hepeochbepezaiouyell
PecaMeHmupyemMotl. U 9HepP2eMmuyYeckKy ONMUMAIbHOU nepedasu Mmeniomovl 6 O00beKmax
menaosnepeemuxu. Oyenuganue npoudem 6 Gude 3AWUMbL PE3YTbIMAMO8 NPAKMUYECKUX
3aHAMUL U UMO208020 IK3AMEHA, BKIIOUAIOWe20 OMEembl HA MEOPemuyecKue GOnpoc u
peuterue 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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Korapsr
TeMIIepaTypabIK
MIPOLIECTEp >KIHE
KOFaphbI
TeMIIepaTypaibl
KOH/IBIPFBUIAPIbIH,
AKYMBICBI /
BricokoTeMmneparypHbl
€ MPOLIECCH U
9KCIUTyaTalus
BBICOKOTEMIIEpATYPHBI
x yctanoBok / High

Ilonniy Mmakcamuvl cmyoeHmmepOi JHCOFApbl MeMNepamypaibl HColly KOHOBIPFLIIAPLIH
a3ipneyze,  nAUOANAHYFA  JiCAHE  JICAHFuIpmyFa  OauviHoay.  Ilomuiy — MasmyHbi:
KOHOBIPFBIIAPObIH, MYpJiepi, 0JapObly, CURAMMAMANapul, HCYMbIC icmey npuHyuni, nauoaiany
epeKuienikmepi JHcane KoNOAaHy dsCbl, JHCOFApbl MeMNepamypaivlk JHCblly MeXHOI0UCH
JHCIHE IHEP2EMUKANbIK MEXHONIO02US, JICOFApPbl MEeMNepamypanvlk JCblly MeXHOI02UACH]
KOHOBIPFBIIAPBIHLIY,  KIACCUDUKAYUACHL,  Kbl30bIpY  JicaHe  KYUoipy npoyecmepi MeH
KOHOBIDFBLIAPbL, NpoYecmep JHCOHE OMbIHObI  MEPMOXUMUSILIK — OHOeyee  ApHAIFaH
KOHOBIDFbIIAD, MAMEPUANObl, HCHLLY-IHEPLEMUKANBIK OaNaHcmapobl, CbIPMKbL JHCbITY MeH
macca aamacyovl JICOFAPbL  MEMNEPamypanvl — HCblIY-MEeXHON02UANLIK — KOHObIPFUIHbIH
peaxmopwvinoa. Taxcipubenix cabakmapoa cmyoeHmmep UAXmanvlK 9K HeUiHiH JHCHLIYIbIK
ecebin JIcypeizedi JicaHe OHbIH 3Hepeust MUIMOLNIZIH apmmblpy WAPALAPLIHLI MEXHUKAbIK-
IKOHOMUKANBIK He2i30eMecCiH d3ipaeidi. 3epmxananvlk cabakmapoa cmyoeHmmep Kamepaiblk

OH/PO/LO 10,13




temperature processes
and operation of high
temperature plants

newmiy oLy 6anaHcels, yiaeinepdi Kui3ovipy kesinoeei kamepanvik newmiy [10K-in, KTK
AHCYMBIC KAMEPACHIHLIY cayile wwbiFapy oOapedcecin, KTK-oarvl 6HIMOI Kbi30blpy oicaHe
CANKLIHOAMY JHCOLIOAMOBIFbIH, Y3AKMbIFbIH HCIHE KAMEPANbIK neuimepoe 6HiMoepoi Kvl30bipy
canacwl. Kopbimuinovl baranay scodamnsvt KopFay Kezinoe Kaibinmacaobl.

Lenvio Oucyunaunvl sA61emcsi NO020MOBKA CMYOEHMO8 K OCBOCHUN, SKCNIYamayuu u
MOOpHU3AYUY  BbICOKOTNEMNEPAMYPHLIX — meniomexnudeckux ycmanosok. Coodepowcanue
OUCYUNTIUHBL, MUNBL YCIMAHOBOK, UX XAPAKMEPUCMUKU, NPUHYUN Oelicmeusi, 0cobeHHOCmuU
aKCnyamayuu U 00aacmv NpUMeHeHUs, 6blCOKOMEMNEPAmypHas MenI0mexHoa02us U
9HepeemuKa Men0MmexHoI02UL, Kraccuguxayus 8bICOKOMEMNEPAMYPHBIX
MeNnI0MeXHOI02UYECKUX YCIMAHOB0K, HazpesamebHble U 002CU208ble NPoYeccyl U YCMAaHOBKU,
npoyeccol U YCMAHOBKU MEPMOXUMUYECKOL NepepadomKu  MOnaus, MamepuaibHble,
Mmeniogvie U dHEpeemuuecKue OANaHCyl, GHEUWHUU MENIoMACCO0OMEH 8 peaxmope
8bICOKOMEMNEPAMYPHOU MENIOMEXHONI02UYeCKol yemanoseku. Ha npaxmuueckux 3anamusx
cmyoenmuvl Npogeoym Mena060t pacuem WAxXmHol U38ecmKo80—002icueamenvHol neu,
paspabomaiom MmMexXHUKO-IKOHOMUYecKue 000CHOBAHUE MepOonpusmull no MNOBbIUEHUIO ee
oHepeemuyeckou Igpgpexmusnocmu. Ha 1a00pamopHuix 3auAmusax cmyoenmyl paccuumarom
mennogou oananc kameprou neuu, KII/] kamepuoii neuu npu Hazpese obpasyos, cmeneib
yepHomuvl paboueti kamepvt BTY, memn nacpesa u oxnaxcoenusi uzoeiuti 6 BTY,
ONUMENbHOCMb U KA4ecCmeo Hazpesa uzlenull 6 KamepHolx neuax. Mmoeosas oyenka 06yoem
chopmuposana é xo0e 3auumsl NPOEKMA.

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

[Ten »xaHy mpoOIlECTEPiH, OJIAPABIH, TCOPYSUIBIK, HETI3MEpiH, KBUIy alMacy epeKIIeTiKTepiH
JKOHE OpPraHMKaJbIK, OTBIHABI JKaFyda NPaKTHKAJIbIK KOJIAHYyAbl 3€pTTeyre OaFbITTaJFaH.
[ToHHIH, Ma3MyHBI KeJeci TaKpIpBINTapAbl KAMTUABL: KaHyFa Kipicie, jKaHyIblH XUMUSIIBIK,
aCIIeKTiIepi, XKaHy TePMOJINHAMUKACHI, )KaHy KMHETUKACHI, BICTHIK, Ta3JapAaFbl KbUTY amMacy,
JKaHyIbIH, KOJIMAHBLTYBI, TEXHOJOTHSIBIK, IIPOIECTIH, KAYIICI3Miri >kKoHE DSKOJOTHUSIBIK,
acriektinepi. [IpakTukaga cTyqeHTTep OpraHUKAIBIK, OTHIHHBIH, JIEMEHTTIK KYpaMbIH, OHBIH,
cUMaTTaMalapblH, aya KeJeMiH ecenTeii, )KaHy MpoLecTepid MoenbAehal, OTBIHHBIH, XKaHy
MIPOIIECIHIE KYPETIH 3USHABI 3aTTapbIH, MIBIFAPBIH/IBIIAPEIH aHBIKTAHIBI (KaHy eHIMIEpIiHIH
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KeJeMi, Kypambl JK9HE CHIIATTaMaliapbl), OTBHIHJBI XaFyJAbIH, 3aMaHayH TEXHOJIOTHSIIAPBIH
TaNgaiibl. KOpIlaFaH OpTaFa €H a3 9cepMeH. 3epTXaHAIbIK cabaKTapja CTyICHTTEp JKaHy
MPOILIECIHIH, HEri3ri cumarramajapbl MeH HapamMeTpiepi OOWbIHINIA 3epTTeyJiep KYpriseni:
KATThl OTBIHHBIH, BUIFAJIBUIBIFBIH 3€PTTEY, KATThl OTHIHHBIH, KYJIUITH aHBIKTAy, CYWBIK
OTBIHHBIH, TYTaHy TEMIIEPATypachlH aHBIKTAY, OPTraHUKAIBIK, MaCCaHbl OPUKETTEy, OpUKETTEY
YIIiH KOJIJAaHBLUIAThIH OailyIaHBICTRIPFBIII 3aTTAPAbIH KacueTTepi. baranay 3epTxaHaibIK KoHE
MPAKTHKAIBIK, Ca0aKTapIblH, HOTHKEICPIH KOPFay JKOHE TCOPHUSJIBIK CypaKTapFa jKayarrtap
MEH ecenTep/Ii MeNryai KAMTUTBIH KOPBITHIH/IBI EMTHXAaH TYPIHJE OTe/i.

Jlucyuniuna HayeneHa Ha U3YYEHUE NPOYECCO8 20PEHUs, UX Meopemuyeckux OCHOS,
ocobeHHocmell menioooMenHa U NPAKMUYeCcK020 NPUMEHEHUs. NPU CIOICUSAHUU OP2AHULECKO20
monauea. Codepocanue OUCYUNIUHBL GKIIOYAem Cledyioujue membvl: 8gedeHue 8 20peHue,
XuMuyeckue  acneKkmol  20peHUs, MEPMOOUHAMUKA  20pEHUs,  KUHEMUKA  20peHus,
Mmenionepeoaya 6 20pAYUX 2a3ax, NpUMeHeHue 2opeHus, 0e30nacHOCMb npoyecca U
aKosocuueckue acnekmol. Ha npaxmuke cmyoenmvl paccuumaiom 31eMeHmHblll COCMA8
Op2aHU4ecK020 MONIUBd, €20 XAPAKMEPUCMUKU, 00beM 6030yXd, MOOeIUpPyrom npoyeccol
20peHUsl, ONpeoesim IMUCCUU BPEOHBIX BeUjecms, CONPOBOHCOAIOWUX NPOYECC 2opeHus
moniuea (00veM, cocmae U Xapakmepucmuku HnpoOYKMO8 C20paHUs), aHATUSUPYIOM
COBPEMEHHbIE  MEXHONO2UU  CHCUSAHUA  MONAUBA C  MUHUMALbHBIM — 9KOIOSUHECKUM
6o30eticmeuem. Ha nabopamopnuix 3auamusax cmyoenmsl npoeedym Uccied08aHus OCHOBHbIX
Xapaxmepucmux U napamempos npoyecca 2OpeHusi: UCCIeOYIOm COOepicaHue 8iazu 6
meepoomM Monuge, ONpeoeisim 301bHOCHb MEePO020 MONIUBA, ONPEOesm MemMnepamypy
BCHBIUKU HCUOKO20 MONAUBA, NPOBEOYI OPUKEMUPOBAHUE OP2AHULECKOU MACCHL, UCCLe0YIOm
CBOUICMBA CEA3VIOUUX BeUieCm8, UCNONb3YeMblX 015 bpuxkemuposanus. OyeHusanue npotdem
6 6uUde 3awumvl pe3yIbmamos 1aO0PAMoOpPHbIX U NPAKMUYECKUX 3AHAMUL U UMO208020
9K3aMeHa, 8KII0UAIOWe20 OMEemyl Ha MeopemuyecKue 60npoc U peuleHue 3a0au.

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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XKelmysHEpreTHKAIBIK
KOHJBIPFbLIAP 1B

[ToHHIH MaKcaThl CTYICHTTEP Il KOMIpPTET 131HIH HOJIAIK 131 TEXHOJIOTHSIIAPBIH, KAIBIKTAPIbI
UIBIFAPBIHBICHI3 K9JIEre JKapaTy JKOHE >KBUTYDHEPreTHKANBIK KaOAbIKTapbl Maijanany
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naiianany Ke3iHjeri
KOpIIaFaH OPTaHBbI
kKopray/Oxpana
OKpYKarollen Cpebl
TPH SKCIUTyaTaluu
TEIIOPHEPTETHUECKOTO
ob0opynoBaHust/
Environmental
protection during
operation of thermal
power equipment

Ke3iHJie KOpIIaFaH opTaFa SMUCCHUsIIApAbl TOKTATYIbIH, 3aMaHayH TEXHOJIOTHSIIApbIH SHTi3yTe
JaibiHaay 6oiein Tabbiaasl. [IoHHIH Ma3MYHBI: Ta3apTy KYPBUIBICTAPBIHBIH, TYpJIepi, TaOUFH
pecypcTapibl YTBIMABI Nalianany, dpTypili OTBIHAAPABI KaFy Ke3iHAe 3USHABI KOCTalap/IbIH
TY3UIy IpomecTepi, KbUTy 3JEKTP CTAHIMUIAphl MEH JJICKTP CTaHIMSIAPBIHAAFBl 3USHIBI
3aTTap/blH, IIBIFapBIHIBUIAPEIH TA3apTYABIH, 3aMaHayn anicrepi. CTyneHTTep: dHeprus MeH
KOpILIaFaH OpTaHbIH, ©3apa opeKeTTeCy NPUHLUMOTEPIH, KOpIIaFaH OpTaHbl PETTEYAlH,
HETi3IepiH, XKaHy eHIMAEPIHJeri 3UAHABI 3aTTap/IblH, TY31UTy 3aHIBUILIKTAPBIH KIHE OJap.IbI
Ta3apTyIbl, JKBUTY DJEKTP CTAaHLVMSIAPBIHAA KOJJAHBUIATHIH HETi3ri KYJ >KHHAFBIITAp/IbIH
TYpJIepi MEH KOHCTPYKUMSUIAPBIH (KypFaK MHEPLUs, BUIFAIIbI, SJIEKTP CY3Tiiepi, Mata), cy
KoliManapelH Kopfay, Kaszakcran PecmyOiuMKachlHBIH, TaOWFaTTBl KOpFay CaJIaChIHIAFBI
3aHHaMalblK, 0a3achl, TAOWFATTHl KOpFay 3aHHAMAachlH Oy3FaHbl VINIH KayamnKepIiTiK.
[IpakTHKanblK, cabaKrapga CTYJISHTTEpP OTBHIH HIBIFBIHBIH AHBIKTAyIbl, KATTBhl 3aTTapblH
JKaNMbl IIBIFApBIHABLUIAPBIH  €CEeNTeyldi, aTMocdepara ra3 Topi3Ai IIBIFapBIHABLIIAPABI
ecenTeyal YHpeHesl; MypxKajapjabl ecenrtey, OCTTIK KOHIECHTpalUsuIapblH JUCIEPCHSICHIH
ecemnTey, Cy OOBEKTIIEPiHIH TEPMILUIBIK JIAaCTAaHYBIH ecenTey. baramay TeopHsUIBIK
CypaKTapfa jkayanrap MEH ecenTep.i NIyl KaMTHTBHIH NPAKTHUKAJbIK JKaTTHIFyJIap MeEH
KOPBITBIH/IBI EMTHXAaHHBIH, HOTHXKEJIEPiH KOpFay TypiHzae 0oJabl.

Lenvio oucyuniuHol A61AeMca NOO20MOBKA CIMYOEHMO08 K GHEOPEHUIO MEXHON02Ul HYIe8020
VeAEKUCIOMHO20 C1e0d, Oe3d9MUCCUOHHOU YIMUIUZAYUU OMX0008, COBPEMEHHbIX MEeXHOL02ULL
NOOABNEHUsT BLIOPOCOB 8 OKPYHCAIOWYIO Ccpedy Npu IKCHIyamayuu MmeniodHepeemuyecKo2o
obopydosanus. Codepocanue OUCYUUNIUHBL: GUObL OYUCHIHBIX COOPYICEHUL, PAYUOHALLHOE
UCNOTB306aHUe NPUPOOHLIX Pecypcos, Npoyeccbl 00pA306aHUs BPEOHbIX npumecel npu
COCUSAHUU PA3TUYHBIX MONJUS, COBPEMEHHBLE CHOCODbL OUUCHIKU 8bIOPOCO6 BPEOHBIX BEUeCE
na TOC u IIll. Cmyodenmot uzyuam: RpUHYUnbl 83aUMOOCLUCTNEUS IHEPSEMUKU U OKPYIHCAIouell
cpedbl, OCHOBbL IKOAOSUYECKO20 HOPMUPOBAHUSL, 3AKOHOMEPHOCMU 00pA306aAHUSL 6PEOHbIX
gewjecmae @ NPOOYKMAX C2OpAHUs U OYUCHKA OM HUX, 6UObl U KOHCMPYKYUU OCHOBHBIX
son0yn06umeneti,  npumensiowuxcs Ha  TOC  (cyxue  uHepyuoHmvle,  MOKpbIe,
INEKMPOPUILIMPDI, MKAHEsble), 0XPAHA 6000eM08, 3aKOHoOamenvHas Oaza Pecnybnuxu
Kazaxcman 6 obracmu  oxpanvl  npupoobl,  OMEEMCMEEHHOCMb 3  HApYUleHUe
NPUPOOOOXPAHH020 3aKOHOOamenvemea. Ha npaxmuueckux 3aHamusax cmyoeHmol Hay4yamcs
onpedensmsb pacxo0 MONIUBA, PACHem BANOBbIX 6bIOPOCO8 MBEPObIX Beujecms, pacyem
2a3000pasnplx 661OPOCO8 6 ammocepy; paciem ObIMOGOU MPYObl, pacyem pacceusanus
NPU3EMHBIX KOHYEHmMpAayuti, pacuem menioso2o 3aspsazuenus 600oemos. Oyenxa 0Oyoem
npoxXoOUms 8 Qopme 3auwiumyl pe3yrbmamos NPAKmudecKux 3aHamull U umo208020 K3aMeHd,
BKIOYASL OMBEMbl HA Meopemuyeckie 60npochl U peulenue 3a0ad.

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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Kbty SHEpreTHKAIBIK
a0 IBIKTapIbIH
CEHIMIIIT1
TEOPHSICHIHBIH
Herizaepi /OCHOBBI
TEOPUH HAJISKHOCTU
TEIIOPHEPTETHUECKOTO
ob0opynoBaHwust/
Fundamentals of the
theory of reliability of
thermal power
equipment

[ToHHIH MaKcaThl CTYACHTTEPJI HETi3ri *9HE KOCAIKbI JKbUIY >KaOIbIKTAPBIHBIH, CEHIMI
KYMBICBIH KaMTaMachl3 €Ty JKOHE TEXHHKANBIK KAayilTep/iH TYBIHIAYbIHbIH, alJIbIH aly
urapajapelH JKy3ere acelpyfa naibiagay. CTYICHTTEp KbUTY-TEXHHKAIBIK JKaOIBIKTapAbIH
CEHIMJII KOHE KayilcCi3 >KYMBICBIH KaMTaMachl3 €Ty KaFuJaTTapblH, TEXHOJIOTUSIIBIK
HYCKAyJIBIKTAp/bIH ~TaJlanTapblH CaKTayAbl YHBIMIACTBIPY MEH OaKbUIay/bl, JKbLTY-
TEXHUKAJIBIK ka0 BIKTapAbIH PECYPChIH apTThIPy CaJIaChIHIA WHHOBALMSJIBIK d3ipJieMeNepi
eHrizyni 3epneneiini. CTyneHTTep JKaONBIKTBIH CEHIMAUIITI, KalABIK PECcypchl IKoHE
JKaOJIBIKTBIH TO3Y KBLIAM/IBIFBI KOPCETKIIITEPiH ecenTeii. KophIThIHIABI OaFranay cepikTec
KOCIMOPBIHIAAPABIH, MHKEHEPITK-TEXHUKAIBIK ~ KBI3METKEpIIepiMeH  Oipiiecim  Kypri3iireH
[MopTdonuonsl Kopray 6apbIChIHAA KAIBINTACTHIPHIIATHIH 00 IBL.

Lenv oucyunaunvl — n0O2OMOBKA CMYOEHMO8 K pediu3ayuu mep no 06ecneyeHuro HadexdcHou
IKCHIYAMAYUU OCHOBHO20 U  BCHOMO2AMENbHOZO MENIOMEXHULECK020 000pY008aHUs,
NPeOynpesicOeHust B03HUKHOBEHUS MEXHUYeCKUx puckog. CmyOoeHmvl uzyuam npunHyunsl
obecneuenus HAOENCHOU U 6E30NACHOU pabomvl MENIOMexHu4ecKko2o 000py008aHus,
opeanuzayuio U KOHMPOTb obecneueHuss CcoOMO0eHUs mpeDOBAHUNl MeXHOIOSUYeCKUX
UHCMPYKYULl, GHEOpeHUue UHHOBAYUOHHBIX pA3pabomox 6 004acmu NOSblUeHUs. Pecypca
meniomexuuieckoeo  obopyodosanus. Cmydenmuvl nposedym pacuemvl noxazamenel
HAOENCHOCMU MENIOMEXHUYECK020 000py008anus, 0CMAMOYH020 pPecypca U CKOpOCmu
usHoca obopyoosanus. Hmozosas oyenka 0Oyoem cgopmuposana 6 Xxooe 3aujumol
ROPMEOAUO, NPOBEOEHHO20 COBMECMHO C  UHICEHEPHO-MEXHUUEeCKUMU —PAOOMHUKAMU
npeonpusmui-napmHepos.

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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XKputymeH xabapIKTay
XKyHenepiH naiganany
Ke3iHJIeri ToyeKeuep
/Pucku nipu
9KCIUTyaTally CUCTEM
TerIocHa0xeHus/
Risks during operation
of heat supply systems

[lonHiH MakcaThl — JKBUIyMEH JKaOIbIKTay >KYHENEpiHIH KYMBICHIHAAFBI TOyeKeIaep/i,
OHEPKACINTIK KOCIHOPBIHAAP MEH OIOJDKETTIK CEKTOPJBIH KBUTYMEH XaOIbIKTay JKyHenepin
naiijanany THIMIUIITIH apTTRIPY JKougapbiH 3eptrey. [IoH MbIHamapapl KaMTHIBL: KbUTyMEH
KaOABIKTay S>KYHENEpiHiH CEeHIMIUITIH apTThIPY; JKbUIYMEH KaOAbIKTay IKyHemnepinueri
3aKbIMIAHYJIap bl AaHBIKTAY JKOHE KO0 9/IiCTePi; KAIANbIK JKbIIIYMEH XKa0AbIKTaY XKYienepiHin
HeTi3ri mpobieMarnapbl >KoHEe OJapAbl OJaH 9pi JAMBITY IEePCIEKTHBANAphl; >KbUTyMEH
KaOIBIKTAY JKYHeNepiH maigananyneiH (KaiTa KYpYIbIH) HICTENIIK TOXKIpUOeci; KbLUIyMeH
KabAbIKTay KYyHelepiH maiinananyasl yibiMaactelpy. Toxipubenik cabakTapaa CTyISHTTED
KaJiaap1arel OOTIHTeH KBUTY KOHE AJIEKTPMEH JKaOIbIKTaY JKYHelepiHiH THIMI1 )KYMBICHIHBIH
HETI3r KOpCETKIITEpiH TaHJayAbl JKOHE ecenTey[i, KOJIK JKOHEe JKBbUIy Tapary xyieci
AJIEMEHTTEPiHIH HAKTHl BICHIpPANTapbl MEH THIMJIUITIH Oaramayqpl, opTYpai KoOallap.bH
TUIMIUTIriH Oaranaynsl YHpeHeni; KbUly JKOHE SJIEKTpPMEH XaOAbIKTay 3IIEMEHTTEpPi MeH
KYHWENIepiHiH dHEPTHs THIMAUIITIH apTTHIPYy; XBUTYMEH XKaOIbIKTAy KYHENepiHiH eCemnTik
JKOHE HAKThI )KYMBIC PeXHUMIEP]i apachlHAarbl KAIBINTACKaH OaiilaHbICTapFa Talaay *Kyprizy.
KopeITeiHap! 6aFa icTi menry 6aphIChIHAa KATBITITaca bl

Lemvio  OQucyuniumvl  AGIAEMCS  U3YYEHUE  PUCKOS NPU  IKCHIYamayuu  CUCHeM
MENAOCHAONCEHUs,  CROCOD08  NOBbIUEHUSL  IPHEKMUSHOCU — IKCHAYAMAYUY — CUCTHEM
MENAOCHAOICEHUS] NPOMBIULEHHBIX NPEeONPUAMULL U KOMMYHATbHO20 cekmopa. Jucyuniuna
CO0epIHCUT: NOBbIUUEHIUE HAOCHCHOCU CUCTIEM MENTOCHAOICEHUS, MEMOObl OOHAPYICEHUSL U
JUKBUOAYUU NOBPENCOCHUTl 8 CUCHEMAX MENA0CHADIICEHUS, OCHOGHbIE NPOOIEMbL 20POOCKUX
cucmem mMenioCHAONCeHUs: U NEPCEeKMUBbl UX OANbHele20 pa3eumus,; 3apyoercHvlll onvim
IKCHIAYyamayuy (PeKOHCMPYKYUU) cucmem menioCHAOICEHUs, Op2AHU3aYUs IKCRIYAMAyUU
cucmem meniocHabxcenus. Ha npakxmuueckux 3aHAMuUsAX CMyOeHmuvl HAy4amcs npousgooums
8bl00p U pacuem 0a308bIX noxazameneli PGeKMuUHOU IKCNIYAMAayuu pPacnpeoeireHHbIX
cucmem Meni0IHeP2OCHADICEHUSL 20P0008, NPOU3BOOUMb OYEHKY (DAKMU4ecKux nomepv u
ahpexmueHocmu  neMEeHmMO8 CcucmemMvbl MPAHCNOPMA U pACHpedeneHuUss Menid, OYeHKY
ahpexmueHocmu  paTUUHbLIX NPOEKMO8 NOSbIUEHUS IHEPeemuieckol dpghexmusnocmu
9MEMEHMO08 U CUCeM MEeNI0IHEPLOCHAOICEHUs, NPOBOOUMb AHAAU3  CYUIeCHBYIOUWUX
COOMHOWIEHUL ~ PACYEMHbIX U (DAKMUYECKUX — PEXNCUMO8  DKCHIyamayuu  cucmem
menaocHabxcenus. imoeogas oyenxa 6yoem cpopmuposana 6 xode peuienus Kelca.

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
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operating modes of heat supply systems. The final assessment will be formed during the
solution of the case.

MuxkpoxkBaaupurauus

32

KbUTyTEeXHUKAIIBIK
OJIIIICY JKOHE
Oakputay/TenmoTexHuy
€CKHe U3MEepeHUs U
koHTpoJss/ Thermal
engineering
measurements and
control

[ToHHIH MaKcaThl CTYACHTTEP JKBUTYJIBIK KoHe 0acka [IaManap/sl eJiey xoHe OakbpuiayMeH
OaifmaHbICTHI ic-opeKeTKe naibiHay. [[oHHIH Ma3MyHBI: eJIIey KypalaapblHBIH TypJepi MeH
KJIaCCU(HUKALIUSICH, aCTIANITAPIBIH KYMBIC iCTeYy MPUHLMIITEP], JHEPTETUKAIBIK ayJUT Ke3iHIe
emmey omicrepi, KarenepAi Oaramay omictepi. [ToHHIH Ma3MyHBI: eIy KypaaapbIHBIH
TYpiepi MeH Kiaccu(UKanusIChl, acmanTapIblH >KYMBIC icTey NpPUHIMITEPi, KaTemiKTepai
Oaramay omicrepi. CTyneHTTep MBIHAJIAPABI OKHUIBL: OJIIICY KATeIIKTepi, 0OJIapAbIH Makaa 60y
ce0enrepi, 6JIIey dAICTEPI MEH KYpalAaphl, TEMIIEpaTypaHbl eJIIey 9icTepi MEH acHanTaphbl,
KBICBIMJIBI, KBICBIM aibIPMAIBUIBIFBIH JKOHE JICHTEHIH eJIey oiicTepi MEH achanTaphbl,
CYWBIKTBIKTApbIH, ra3faplblH KoHE OyIbIH LIBIFBIHBIH enuiey. lIpakTukanslk cabakrapaa
CTY/ICHTTEp OJIIICy KATeNiriH TalJaipl kKoHe Oarayaiifipl, TEXHUKAIBIK MaHOMETpJEp MEH
TEPMOAJIEKTPIIIK ~ TEPMOMETPJIEPMI  TEKCepeMdi, CaJKbIHIATKBIIITHIH  I[IBIFBIHBI ~ MEH
JKBUIIAMIBIFBIH OJIIICY Ke31H/Ie KaTCHIH Tapally 3aHbIH aHBIKTaM bl 3epTXaHAJbIK cabaKTap/aa
CTYICHTTEp (DM3HMKAIBIK IIaMallaplbl OIIIIeY OMICTepPiH, SKCIIEPUMEHT HOTWKEIEPiH OHILY
oAicTepiH, eJIIey KaTelikTepiH Oaranay 9JicTepiH, COHBIMEH KaTap >KbUTYy KYpPBUIFbUIAPBIHBIH
JKYMBIC IPUHIUAIIIH 3epTTeiiai. KopsITeIHAB! Oara mopThOIHOHBI Kapay Ke3iHAe aHBIKTaJIaIbl.

Lenvio Oucyuniunvl A61AemMcs NOOOMOBKA CMYOEHMO8 K OesMeNbHOCMU, C8A3AHHOU C
usMepenuemM U KOHmpoem meniomexuuseckux u opyaux geauyut. Cooepcanue OUCYUNIUHbL:
BUObL U KAACCUDUKAYU USMEPUTNETbHBIX NPUOOPOS, NPUHYUN Oelicmeusi npubopos, Memoovl
usMepeHull npu 3Hepeoayoume, Memoouku oyenku nocpewHocmu. Cmyoenmsl usyuam.
ROSPEUWHOCIU UBMEPEHUS], NPUUUHBL UX BO3HUKHOBEHUS, MEmoObl U CPeocmed usmepenutl,
Memoobl U npubopsbl O UBMEPEHUsT MEeMNEePamypol, Memoovl U npubopvl Oisl USMEPEHUS
0aesnenus, pasHOCmu OAGIEHUI U YPOSHSL, U3MepeHUue pacxooa xcuokocmetl, 2azos u napa. Ha
NPAKMUYECKUX 3AHAMUSAX CIYOeHMbl NPOGEOYI AHANU3 U OYEHKY NOSPEUHOCIU USMEDPEHIS,
NOBEPKY MEXHUYECKUX MAHOMEMPO8 U MEPMOINEKMPULECKUX MEPMOMEMPO8, ONpedeieHue
3aKOHA pacnpeoenenus NOSPEewHOCMY NPYU USMEPEHUU PACX00d U CKOPOCTU MENJOHOCUMEIS.
Ha nabopamopuvix 3auamusx cmyOoeHmsbl UCCAEOYIOM Memoobl USMePeHUsi (DU3ULeCKUX
6enUYUH, Memoobl 00pabOMKU IKCNEPUMEHMATbHBIX —Pe3VIbmamos, Memoobl OYeHKU
NOSPEWHOCIU UBMEPEHULl, A MAKdCe NPUHYUN OelCmEUsi MenIomexHUdecKux yCmpoucms.
Umoeosas oyenxa 6yoem cghopmuposana é 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
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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.
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Kazanabik
KabABIKTaPIbIH KYMBIC
PEeXKUMICPIH PETTEY
XKoHE OakpLIay /
Hananka v KOHTpOJIb
PEKUMOB PabOTHI
KOTEIHLHOTO
obopynoBaHus /
Adjustment and control
of operating modes of
boiler equipment

[ToHHIH MaKcaThl Ka3aHHBIK KaOABIKTapbIHBIH CEHIMII JKOHE aKayChi3 J>KYMBICHI MEH
pexxuMaepin Oanray >koHe OaKpUiay JaFAbUIapblH MeHrepy Oousbim  TaObuianmel. [loH
MBIHAJIApAbl KAMTHIBL: iCKE KOCY >KYMBICTapbIHBIH, MaKcaTTapbl MEH MiHIETTEP], )KaOIbIKThI
iCKE KOCy, TOINIBIK JK9HE TOJBIK €MeC TEXHUKAIBIK capanrama, >XaOABIKTBIH >KYMBIC
pexxuMaepl, Ka3aHIbIK, *KaOIpIKTapbIH ChIHAY X9HE Oarray, maH JaiblHAay KyHenepi MeH
onapAblH, KaOABIKTapblH ChIHAY >K9HE OamnTay, KYpbUIFBUIAPABIH, CHIIaTTaMalapbl MEH
NPOLECTEPIH 3epPTTEy. JKaHy KYpPBUIFBUIAPHI, OTTHIK, KYPBUIFBUIAPBIH PETTEY, JKaHY PEKUMIH
perrey, Oy Ka3aHIapbIHBIH, KpBI3JBIPY OCTTepiHIH CBHIPTKBI JIACTaHYBIH 3epTTey, Oy
Ka3aHIapbIHBIH, KBI3ABIPY OCTTEpiHIH, JPO3USIBIK JKOHE KOPPO3HUSIBIK TO3YBIH 3EpTICY,
Kas3aHIbIK, KOHIBIPFHICHIHBIH, Cy PeXXUMIH peTTey koHe OaKpliay, 3epTTey Oy Ka3aHAapbIHbIH,
OapabaHgapbIHAAaFbl TEMIIEpaTypaHblH, OIpKENKi eMecTiri MeH KepHeyiH, TiKeleH arblHIbl Oy
Ka3aHIapblHBIH TaOWFU alHAIBIMBI MEH J>KaHy Ti30€KTepiHiH OSKpaHJapbhlH CHIHAY >XKIHE
perrey, Oy Ka3aHABIKTApBIHBIH, aca  KbI3[BIPFBILTAPBIH  CHIHAY JK9HE  pETTey,
SKOHOMaN3epiiepAl ChIHAY KIHE PETTey, TapTHa KOHIABIPFbUIAPHIH MaijanaHy ChIHAFbI, CHIHAY
JKOHE IaH JalblHAay >Kylenepi MeH OJapiblH, JKaOIbIKTapelH perTey. [IpakTHKaNbIK,
cabaKrapya CTYICHTTEp Ka3aHIBIK, JKaOJBIKTApPBIHBIH, COHBIH, IMIHAE THICTI KOCAIKBI
JKaOMBIKTApIbIH, 9PTYPJi JKYMBIC pPeXHMIEpiH Oamnray, ChlHAYy JKoHEe OaKpLiay oiicTepiH
MeHrepeni. baranay kelcTi menry Typinae 0onaapl.

Lenv Oucyuniunvl — npuodpemeHue HAGVIKOE HALAOKU U KOHMPONS HAOENHCHOU U
bezasapuiinoll pabomul U percuMo8 KomenbHo2o 0bopyoosanus. Cooepoicanue OUCYUNIUHBL:
yenu u 3a0aqu NYCKO-HAIAOOUHLIX pabom, nyck 000pYO08aHUs. 8 IKCHIYamayuro, NoIHoe u
HenojiHoe  MEeXHU4ecKkoe OCeUOemelbCmeosane, pedcumbl  pabomvl  000PYO0BaHLUs,
ucnvimanue U HAIA0Ka KOMENbHO20 000pYy008aHUs, UCHbIMAHUEe U HAAAOKA CUCHeM
NbLIENPUSOMOGACHUS. U UX 000pY006aHUs, UCCLe008AHUe XAPAKMEPUCIUK U NPOYEccos
MONOYHBIX YCMPOUCME, HANAOKA 20PENOYHbIX YCMPOUCMS, HANAOKA MONOYHO20 Pedicumd,
uccnedoBanue  HAPYICHLIX — 3A2PA3HEHUNl  NOBEPXHOCMEN HAzpesd  Napogulx  KOMJO08,
uccnedosanue 3pPO3UOHHO20 U KOPPOUOHHO2O0 USHOCA NOGEPXHOCMEl HAzpesa Napo6blx
KOMI08, HANAOKA U KOHMPOIb 600HO20 PelNCUMA KOMEIbHO20 azpe2amd, UCCIed08aHue
MeMNepamypHbiX HEPaAGHOMEPHOCMEl U HanpsadceHull 6 0apabanax napogvix KOmJos,
ucnwimanue U HAIAOKA KOHMYPOG eCMECMEEHHOU YUPKYIAYuU U MONOYHBIX IKPAHOS
NPAMOMOYHBIX NAPOBbIX KOMI08, UCHbIMAHUue U HANIA0Ka naponepezpesameneli Napoeblx
KOMI08, UCNbIMAHUAL U HAKAOKA 9KOHOMAU3ePO8,  IKCNAYAMAYUOHHLIE — UCTILIMAHUS
MA200YyMbesbiX YCMAHOBOK, UCNbIMAHUE U HALAOKA CUCMEM NbLIENPUSOMOGIEHUS U UX
obopyoosanus. Ha npakxmuyeckux 3aHAMUsIX CmMyoOeHmsl 0C80SM Memoobl HANAOKU,
UCTLIMANUS U KOHMPOJISL PASIUYHBIX PENCUMOS PahOmbl KOMENbHO20 060PYO08AHUS, GKIIOUAS
coomeemcmeyowee cnomozamenvhoe obopyoosanue. Oyenueanue npoudem 6 Guoe
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peuieHus Ketica.

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

Kazanapik
KaOIBIKTapIbI JKOHEY
KOHE TEXHUKAIBIK
KBI3MET KOpCeTy /
PeMoHnT 1
00CcITyKUBaHUE
KOTEIIEHOTO
obopynoBanus / Repair
and maintenance of
boiler equipment

IToHHIH, MaKcaThl — Ka3aH/IbIK, )Ka0IbIKTapBIHAA KOH/IEY dKYMBICTAPBIH KYPri3y AaFIbUIapbIH
MeHrepy. IloHre wblHaNap Kipelmi: Ka3aHIbIK IIEXbIHBIH, KaOJBIKTApbIH JKOHACYI
YUBIMIACTBIPY, KOHIEY JKYMBICTAPBIH JKOCHapiay, Ka3aHJbIK arperaThIHbIH, HETI3r JKOHE
KOCAIIKbI Ka0JIbIKTAPBIH KOHJACY TEXHOJIOTHUSACHI, KOHACYICH KaOJIbIKThI KaObUIIAYy >KOHE
OHBIH camacelH OaFaiay, >KaOIBIKTBI PEKOHCTPYKLMSUIAY JKOHE IKaHapTy Herizaepi,
HOPMATHBTIK-KYKBIKTBIK, aKTUIEpli Nainanany. aaeOueTTep, KaOIbIKThI JKOHACY OOWBIHIIA
Ky)KaTTaMaHbl pecimMiey, Ka3aHAblK KOHIBIPFBUIAPBIH JKOHACYAl YHBIMIACTBIPY JKIHE
TYpIepi, KbUIBITY OETTEepiH KoHE Ka3aHIbIK OapabaHmapbiH KOHIIEY, OTTHIK KYPBUFBLIAPHIH,
apMarypanapiabl, KYOBIpJbl aya JKBUIBITKBIIITAPBIH JKOHACY, TOCEY JK9HE OKIlaylay
KyMbIcTaphl. [IpakTHKaNbIK cabaKTapja CTYICHTTEDP JKOHCY YKYMBICTAPBIH XKYPri3y JKoHE
Ka3aHIBIK, )KaOAbIKTaphIHAa KBI3MET KOpCeTy 9aicTepiH MeHrepenai. baramay enmipic eXisiHiH,
KaTBICYbIMEH JEMOHCTPAIUIIBIK, eMTUXaH TYPIHAE OTeIi.

Lenv oucyuniunvl — npuodbpemenue HABLIKOG NPOBEOEHUs. PEMOHMHBIX padOm KOMenIbHO20
obopyoosanus. Colepoicanue  OUCYURTUHBL,  OP2AHU3AYUSL —~ PeMOHmMA  000pPYy008aHUs
KOMENbHbIX — Yexos, NIAHUPOBAHUe PEeMOHMd, MEeXHONO02Us PEeMOHmMAd OCHOBHO20 U
8CNOMO2AMENbHO20  000PYO0BAHUS KOMENbHO20 —dazpe2ama, npuemka 000py0o8aHus U3
PEeMOHmMA U OYeHKa e20 Ka4ecmed, OCHO8bL PEKOHCMPYKYUU U MOOepHU3AYyUU 060pyO006aHus,
UCNONb308ANHUE HOPMAMUSHOU JUMEPAMYPbl, COCMABNeHUe OOKYMEHMAayuu Ha pPeMoHMm
000pydosanus, opeaHuzayusi U  GUObLI PEeMOHMA KOMENbHLIX YCMAHOBOK, PEMOHM
nogepxnocmeii nazpesa u bapabaros KOmMios, peMOHm 20PelOYHbIX YCMPOUCMS, apHUMYPY,
mpybuameix 8030yxonoodozpegameneti, 0OMYPOBOYHble U U30AYUOHHble pabomsi. Ha
NPAKMUYeCcKUX 3aHAMUAX CMYOEHMbl OCE0AM MemoObl NPOGeOeHUs PEeMOHMHbIX pabom u
obcmyscueanusi  KomenbHo2o — obopyoosanus.  OyeHusanue — nponidem 8  guoe
0eMOHCMPAYUOHHO20 IK3AMEHA C yHacmuem npeocmasumes npou3600Cmaa.
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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.
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Kazanapik
JKaOIbIFBIHBIH
JKYMBICBIHIaF b
ABapUSIIBIK HKOHE
KaJIBIIITaH ThHIC
XKaranap /
ABapuiiHblie U
HEIITaTHBIC CUTYAIHH
paboThI KOTEITHLHOTO
obopynoBaHus /
Emergency and
abnormal situations of
boiler equipment
operation

[loHHIH MaKcaTbhl — Ka3aHIbIK JKaOJbIKTapbIHBIH JKYMBICBIHIAFBl MYMKIH 0OJaThIH
aBapUSUIBIK YKIHE KAJBITITAH THIC JKaFAaiiapisl OKBIN YHPEHY, CTYICHTTEP/l OJIap IbIH, AJIBIH
alyFa KoHe OIWFa naiibianay. [loHre MblHanmap Kipedi: Ka3aHAbBIK >KaOJbIKTapbIHBIH
JKYMBICBIHAFBI aKayJIbIKTap bl KO KOHE KO0, Ka3aHbIK ka0 bIKTapblHa KBI3MET KOPCETY
Ke3iHZerl KayilcCi3lik jKoHe epT Kayilci3liri epexenepi, Ka3aHAbIK, KOHIBIPFBIIAPBIHBIH
CEHIMILTITT JX9HE aKaychl3 JKYMBICHI, Ka3aHIBIKTHI amaTThl CeHAIpYy: cedenrTepi MeH
TEXHOJIOTHSCHI, TalaTaHy MepPCOHATBIH OKBITY, amaTThIK JKaFaail. OKbITY, Ka3aHIbIKTapFa
TEXHUKAJIBIK KbI3MET KepceTyre OalaHbICTBI — aBapusyiap Ke3iHIe TaiiiaaaHyIibl
MEPCOHAJIBIH, MIHICTTEP1, Ka3aHIbIKTAP Il MaligalaHy Ke3iHae O0IFaH aBapusuiapibl Tepreim-
TeKcepy TOPTiOi, aBapUsIapIbIH, AJ/IBIH ATy JKIHE OKIIAayJay Iapanapbl, TOTCHIIE KaFaannap
Ke3iHZeT1 MepCOHAIBIH, iC-9peKeTTepi, aBapHUsJIbIK, COHAIPY Ka3aHAbIK, KOHIBIPFBUIAPBIHBIH,
KOCAIKBl  JKaONBIKTApbIHBIH.  Toxipubemik  cabakrapaa  CTYACHTTEp  Ka3aHIBIK
JKaOJBIKTAphIHAa aBapIsUIBIK, JKYMBICTApABI OPBIHAAY OJICTepiH MeHrepeni. baramay
OUTIKTUTIK eMTHXaHbIHA YKCAC eMTHXaH TYPiH/E OTexi.

Lenv Jucyuniunbl — uzyueHue 803MOINCHBIX ABAPUNHBIX U HEWMAMHbLIX CUMYayuti pabomol
KOMenbHo20 000py008atusl, N0O20MOBKA CMYOEHMO8 K UX NPedynpeicOeHuio U TUKEUOAyUn.
Cooepoicanue OUCYUNIUHBI: NOUCK HEUCIPABHOCMEl U YCMPAHeHUs Henoaiadok 8 pabome
KOMenbH020 000py006anus, npasulad MexXHuKu 6e30NACHOCIU U NOAICAPHOU 6e30NacHOCmu
npu 00CAYHCUBAHUU 000PYO0BAHUS KOMIOAZpe2amd, HAOEHCHOCMb U 0e3a8apuiiHocms npu
pabome KOMENbHLIX Azpeeamos, AGAPULIHBILL OCMAHO8 KOMJAA: HPUYUHBL U MEXHOA02US,
nOO020MOBKA — IKCNIYAMAYUOHHO20 — NEPCOHANd,  NPOMUBOABAPUILIHbIE — MPEHUPOBKU,
00513aHHOCIU IKCHTYAMAYUOHHO20 NEPCOHANA CyYae GO3HUKHOBEHUS. ABAPUL, CBA3AHHBIX C
00CIyIHCUBAHUEM KOO8, NOPAOOK PACCAE008AHUS ABAPULL NPOUCUEOWUX NPU IKCHIYAMAYUU
KOMI08, Mepbl NPOQUAAKMUKY U JOKATU3AYUU a8apull, Oelicmeue NepcoHala 8 a8aputiHbix
CUMYayusx, A8aAPULIHBILL OCMAHO8 8CHOMO2AMENbHO20 000PYO0BAHUSL KOMETbHbIX YCMAHOBOK.
Ha npaxmuueckux 3auamusax cmyoenmuvl 0c80sm Memoobl Npogedenus A8aputinblx pabom
KomenbHo2o o0bopyoosanus. QOyenueanue npotidem 6 6UOE IK3AMEHd, AHALOSUYHO20
KEANUPUKAYUOHHOMY IK3AMEHY.

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
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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.

33.2

TypOuHaIBIK
XKaOABIKTHIH KYMBIC
peXUMIEPIH peTTey
XKoHe OakpLIay /
Hananka v KOHTpOJIb
PEKUMOB PabOTHI
TypOUHHOTO
obopynoBaHus /
Adjustment and control
of operating modes of
turbine equipment

[TenHIH MaKcaThl TYpOMHAIBIK, )KaOABIKTHIH, CEHIM/II )KOHE aKayChl3 XKYMBICHIH OanrTay >KoHe
Oakputay MaFIbUIApBIH MEHTepy OoJibin TaObuIambl. [1oH MBIHATApIBl KAMTHIOBL: iCKE KOCY
JKYMBICTapbIHBIH, MaKcaTTapbl MEH MiHAETTepi, TypOoarperarrapipl CblHayFa OpHaTyldaH
KeHiHri JaibiHnay, TypOoarperarTapAblH Mainay jkoHe OacKapy KyienepiH ChIHAy >KoHe
perTey, BaKyyMIBIK JKY#enep MeH pereHepaTuBTI KOHJABIPFBUIAPILI ChIHAY JK9HE pETTey,
Jeadparys MeH JKeMIi ChIHAy JX9HE peTTey. arperarrap, Oy TypOWHAIbIK KOHIBIPFHIHBI
TEPMHUSLIBIK, ChIHAY/IBIH, OHAWIATBUIFaH dJIiCi, TYpOMHAIBIK, Xa0AbIKThI, 0acKapy KyHeNepiHiH,
JKETEK KYpPBUIFBUIAPEI MEH JKETEKTEPiH Oanray, perTey KoHe ChIHAYABIH HEeri3ri aficTepi MeH
aIicTepi, )KETeKTI OacKapyAblH, CTaHAAPTTHI CXeMalaphl, OanTay JKoHE iCKe KOCY >KOHIHIEr1
HOPMATHBTIK Ky)XXaTTaMaHbIH HEri3ri Tamantapel TypOWHA >KaOIbIFBI, TYypOHHAIBIK,
KaOABIKTBIH, CTaHAApTThl OacKapy >k9He perTey cyibanapel TaxipuOenik cabakrapaa
CTYICHTTEp TYpOMHAIBIK >XaOIBIKTBIH, 9PTYPJi KYMBIC PEXUMIEPIH PETTey, ChIHAY JK9HE
Oakputay amicTepin MeHrepeni. baramay aysimia skoHe jkaz0amra cayaTHamMaHbl KaMTHTHIH
apanac eMTHXaH TYpiHIe eTei.

Lenv Oucyuniunvl — npuodpemeHue HAGLIKOE HANAOKU U KOHMPOTSL HAOENHCHOU U
besasapuiinoll pabomul mypounno2o o6opyooeanus. Codepoicanue OUCYUNTUHBL Yeau U
3a0auu NycKO-HANA0OUHLIX pabom, HNOCIEMOHMANCHASL NOO20MO8Ka mypboazpe2amos K
ONpobOBAHUIO, UCNBIMAHUA U HANAOKA CUCMEM CMA3KU U pe2yluposanus mypboazpe2amos,
UCNLIMAanUs U HANAOKA B6AKVYMHBIX CUCTNEM U DEeLeHepamueHbIX YCMAHO80K, UCHLIMAHUSL U
HAanIaoKa Oead’payuoHHbIX U HUMAMENbHbIX YCMAHOBOK, YAPOUJEHHbIN Memoo Menjio8o2o
UCNBIMAHUS  NAPOMYPOUHHOU  YCMAHOBKU, OCHOBHbIE CHOCOObL U MemoOdbl HANAOKU,
PecyIuposKy U UCHLIMAHUS MYPOUHHO20 000pPYO0BAHUs, YCHMPOUCMEA NPU000s U
UCNONIHUMENbHbIX ~ MEXAHUIMO8 CUCIeM pe2yiupo8anus, MUNnosblx cXem YAPAGIeHUs
npuBodaMY, OCHOBHblE MPeDOBAHUS HOPMAMUBHOU OOKYMeHmayuu no Haiaoke u coave 8
IKCNIYAMayuio mypouHHo2o 060py008aHUs, MUNOGblE CXeMbl YIPAGIEHUS U Pe2yIUpPOBAHUs
mypounnoeo obopyodosanusi.Ha npaxmuveckux 3sawsamusx cmyOoenmvl 0C60AmM Memoobl
HANAOKU, UCHLIMAHUSL U KOHMPOJISL PA3IUYHBIX PEHCUMO8 pabombl mypOuHHO20 000pY008aHU.
Oyenusanue npoudem 6 6ude KOMOUHUPOBAHHO20 IK3AMEHA, COOePIHCAUe20 YCHHbLL U
NUCbMEHHBL 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,
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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 )KOHICY
’KOHE TEXHUKAJBIK
KBI3MET KepceTy /
PemoHT 1
00cITyKUBaHUE
TypOUHHOTO
obopynoBanus / Repair
and maintenance of
turbine equipment

[ToHHIH, MaKcaThl TYpOHHAJIBIK, )KaOABIKTapAbl KOHIEY XKYMBICTAPBIH XKYPri3y AaFIbUIapbIH
MeHrepy Oouibin TaObuTazbl. [I9Hre MbIHANAP Kipeldi: TYpOUHAIIBIK, IIEX JKa0IbIFbIH JKOHACYII
YHBIMIACTHIPY, XKOHICY/I JKocmapiay, TypOoarperarThlt, HEeTi3ri KoHe KOCAIKbI Ka0IbIFbIH
JKOHJIEY TEXHOJIOTHUSCHI, JKaOIOBbIKThl KOHACYIEH KaObulgay jKoHE OHBIH, calacklH Oaraiay,
KaOABIKTBl  PEKOHCTPYKLMsUIAY J>K9HE JKAaHapTy Heri3gepi, HOPMAaTUBTIK-KYKBIKTHIK,
HOpMaJIap/ibl Takjganany. 9jeOuerTep, >KaOABIKThI JKOHACY OOHBIHINA KyKAaTTaMaHbI
TMabBIHIAY, TYpOMHATIAPIBI )KOHACYAI YHBIMIACTHIPY KIHE TYpJIepi, TYPOMHAIIBIK, KalaKTapIbl
JK9He OaFbITTayIIbl KalnaKTapAbl )KeHIeY, Tecey KoHe OKLIaylay KyMbICcTapbl. TaxipuOemik
calaKrapzia CTyACHTTEp TYpOMHAIBIK, )KaOIBIKTHI JKOHIIEY KOHE KBI3MET KOpCETy dIICTepiH
MeHrepeni. baranay eHpipic eKiTiHIH KaThICYbIMEH JEMOHCTPAIMSIBIK €MTHUXaH TYpiHJe
eTel.

Lenv oucyuniunvt — npuobpemenue HABLIKOE NPOBEOEHUSI PEMOHMHBIX paOOm MypOUHHO20
obopyoosanus.  Colepoicanue  OUCYUNTUHBL: — OP2AHU3AYUS — PEMOHMA  000pPYO008anus
MYPOUHHBIX — Yexos8, NIAHUPOBAHUE PEMOHMA, MEXHONO2Usl PEMOHMA OCHOBHO20 U
BCNOMO2AMENLHO20 000PY008aAHUS MYPOOYCMAHOBKU, NPUEMKA 000PYO08AHUSI U3 PEMOHMA U
OYyeHKa e20 KAuecmed, OCHOGbL DPEKOHCMPYKYUU U  MOOepHU3ayuu  0060pyoo8amus,
UCTIOTB306AHUE HOPMATHUGHOU UMepamypbl, COCMAGNeHUue OOKYMEHMAayuy Ha PeMOHMm
000py006anUs, Opeanu3ayuss U UObl PEMOHMA MYPOUH, PEMOHM JONAMOK U HANPAGIAIOULe20
annapama mypoun, 00MypogouHvie U U30IAYUOHHbIe pabombl. Ha npakmuueckux 3auamusx
CMYOeHmbl 0C80AM MemOoObl NPOBEOCHU PEMOHMHBIX paOOM U 0OCIYIHCUBAHUS MYPOUHHO20
obopydosanus. Oyenuganue npotioem 6 sude OeMOHCMPAYUOHHO20 IK3AMEHA C yuacmuem
npeocmasumens npouU3B00Cmaed.

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 participation of a production representative.
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35.2

TypOuHaibIK k201K
KYMBICBIHBIH
aBapUsUIBIK KOHE
KaJIBINTHI EMeC

[lonHIH, MaKcaTbl TypOWHAIBIK, >KaOJBIKTBIH KYMBICHIHIaFEI MYMKIH OOJATBIH aBapHsUIBIK,
JK9HE KAJIBINTAH THIC JKaFaaiiap/ibl 0Ky, OJIApJIbIH, aJIJIbIH aly *9HE K010, [1oH MbIHAIAPAbI
KaMTHJIbI, TYpOMHAIBIK JKaOJBIKTBIH JKYMBICHIHAAFbl aKayJbIKTapAbl JKOI JKOHE KOO,
TypOMHAIBIK IeX >KaOOBIKTaphlHA KBI3MET KOpCEeTy Ke3iHAeri KayilCi3mik JkKoHe 6epT
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XKaraainapsl /
ABapwuiiHbIe U
HEIITaTHBIE CUTYaIH
paboThl TypOUHHOTO
obopynoBaHus /
Emergency and
abnormal situations of
turbine equipment
operation

KayiIci3iri epexxenepi, TypOWHaANApAbIH CEHIMAUIITT MEH aKaychl3 XKYMBICH, TypOWHAHBIH
aBapUsUIBIK TOKTATBUIYBL: ceOenTepi MEH TEXHOJOTHSCHI, MaiiianaHy HEepCOHANbIH OKBITY,
amaTThIK JKaFlaifa OKBITY, jKayanThl TypOMHalNapFa TEXHHKAIBIK KBI3MET KepceTyre
OalmaHBICTBl aBapusIap Ke3iHIe maiijamaHymbl [EpCcoHal, TypOMHalIapAbl NaiganaHy
Ke3iHAe OOJFaH aBapusIapIbl TEpremn-Tekcepy TopTiOi, aBapusUIapAblH ajAblH ajly >KoHe
OKIlIayJiay Ilapajapbl, aBapHUsJIbIK, KaFaaiiapaa NepCOHANIbIH, i1C-9peKeTTepi, TypOUHAHbBIH
KOCAJIKBI YKaOABIKTapbIH aBapIUIBIK, cOHAIpY Oipiik. IlpakTukanslk cabaKrapaa CTyAEHTTED
TypOMHANBIK >ka0bIKTa aBapUsUIBIK, )KYMBICTap/Abl OpBIHAAY dIicTepiH MeHrepeni. baramay
aybI3Ia K9HE Ka30alla cayalHaMaHbl KAMTUTBIH apajlac eMTUXaH TYPiHIe eTei.

Lenv oucyuniunbl — uzyyeHue BO3MONCHBIX ABAPULIHBIX U HEWMAMHBIX CUMyayuil pabomol
mypounHo2o 060pyoosanus, ux npedynpedicoenus u auksudayuu. Codepaicanue OUCYUNIUHBL:
NOUCK HEeUCNPAGHOCMEN U YCMPAHeHUus Heno1adokK 8 padbome 0CHOBHO20 U BCNOMO2AMENbHO20
MypOuHHO20 0060pY008AHUS, NPABUIA MEXHUKU Oe30NACHOCMU U NOXCAPHOU be3onacHocmu
npu 00CAYHCUBAHUL 000PYO0BAHUA MYPOUHHO2O Yexd, HAOEeIHCHOCHb U 0e3a8aputinocms npu
pabome mypoOumn, aBapuUliHbIL OCMAHO8 MYPOUHbL: NPUYUHBL U MEXHOIO2US, NOO20MOBKA
OKCNIYAMAYUOHHO20 — NEPCOHANd, — NPOMUBOABAPULHbIE — MPEHUPOSKU,  00A3AHHOCHU
IKCNIYAMAYUOHHORO — NEPCOHANA  CNyYde  BO3HUKHOBEHUS  ABApUU,  CEA3AHHbIX  C
obcnyscusanuem mypouH, NOps0oK paccied08anus asapuil NPOUCUEOUUX NPU IKCRLYAmayuu
mypoun, mepvl nPOGUAAKMUKY U TOKATUIAYUU A8apULl, Oelicmeue NepcoHand 6 a8apuiiHbix
CUMyayuax, asaputinblil OCMano8 6CHOMO2AMeNbHO20 000PY008aHUA MYPOUHHBIX YCIMAHOBOK.
Ha npaxmuueckux 3aHAMusX CmyoeHmsl 0C805mM Memoobl NPoeedeHusi asaputinblx pabom
mypounnozo obopyoosanus.  Oyenusanue npoudem 6 6uoe IK3aMeHd, AHANOSUUHO20
K8ANUPUKAYUOHHOMY 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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Kazanapik
KOHZBIPFBLIAPHI /
KotenbHbie ycTaHoBKH/
Boiler installations

[ToHHIH, MaKcaThl: Ka3aHABIKTapbIH, KbUIBITY OCTTEPIHJET XKbUTy Oepyal ecenTey OOMbIHIIA
NPaKTUKAIBIK, JaFIblIapAbl MEHTepy, Ka3aHAbIK, KOHABIPFBUIIAPEl MEH Oy TeHepaTOpJiapbIH
eHepkacinTe maimanany. [IoHHIH Ma3MYHBI: Ka3aHABIK KOHIBIPFBUIAPDHI MEH Oy
TeHEPaTOPJIAPbIHBIH, KOHCTPYKLMSJIAphl MEH CHIaTTaManapbl, >KYMBICBHIHBIH, (PU3HUKAIBIK,
NPUHIMITEP], Ta3 JXOHE >KYMBIC OPTACBIHAAFBI JKbUIY IPOLECTEepi, KYMBIC OPTACHIHAAFHI
THJIPABIHMKAJIBIK, TPOLECTEP, TYTiH ra3fgapblHbIH a’pOJUHAMHUKACKHI, KA3aHIIBIKTApP/IbIH, JKIHE
OJIAPJIbIH, KBI3NBIPY OETTEepiHiH, JKIKTENMyi, HeTi3ri TeXHOJOTHSIIBIK SHEPTHSHBI TYPIEHAIPY
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cynbanapbl, Ka3aHJbIK arperarTapblHbIH, CXeMachl, Ka3aHIbIK KOHIBIPFBUIAPBIHAAFEI HETI3r1
*Kputy Tnponecrtepi. [lpakTukamga CTYIACHTTED OTBIH IIBIFBIHBIH, Ka3aHIBIKTHIH, KBLIY
OaslaHChIH, Ka3aHIBIKTBIH THIMAUIIH, XaHy KaMEpachIHbIH JK9HE Ka3aHIBIKTBIH, KbI3IbIPY
OeTTepiHiH CUMaTTaMalapblH aHBIKTalAbl. 3epTXaHajiblK cabaKrapia CTYISHTTEp KOMIipIiH
AHANIMTUKANBIK, YJITIiCI YIIiH YIIKBII 3aTTapiblH IIBIFBIMBIH aHBIKTAWbl, KOMIP NIaHBIHBIH
CJICKTCH TaJJIayblH KYPTi3elli, JIeKTP Ka3aHbIHbIH, KyaTblH aHBIKTAbl, CYWUbIK KaOaTThIH
THIPOJNHAMUKACHIH 3epTTeHl, CYHBIK KYHIeri KeMipJiH a’poIuHaMUKACHIH 3epTTEU.
CyChIMAaITbl MaTepual TeceHimli. baranay »o0aHbl KOpFay HOTHXKelepi OOMbIHINA XY pri3iseai

Lenv Oucyunnumnvl: npuobpemenue NPAKMUYECKUX HABBIKOE pacHema Meni000Mena 6
NOBEPXHOCMSAX HAZPeBa KOMI08, NPOMBIULIEHHO20 NPUMEHEHUs KOMENbHbIX YCMAHOBOK U
napoeenepamopos.  Codepoicanue  OUCYUNTUHBL.  KOHCMPYKYUU U XAPAKMEPUCHUKU,
Quszuueckue npuHyUnvl padomvl KOMENbHbIX YCMAHOBOK U NAPO2EHepamopos, menyogule
npoyeccvl 8 2a3060U U pabouell cpedax, euopasiuveckue npoyeccvl 6 pabouell cpeoe,
AIPOOUHAMUKA ObIMOBLIX 20306, KIACCUPDUKAYUSL KOMIO8 U €20 NOBEPXHOCHell Hazpesd,
OCHOBHble MEXHONI02UYeCKUe CXeMbl Npeobpazosanusi dHepeull, KOMNOHOBKU KOMETbHbIX
aspe2amos, OCHOBHble MENIOMmexXHUiecKue npoyeccyl 8 KomenvbHvlx ycmanoskax. Ha
npaKmuke cmyoeHmsl onpedenam pacxo0 moniuéd, meniogou Oananc Komia, Kosgpuyuenm
NOAE3HO20 Oelicmausi KOMId, XapaKmepucmuKky monoyHoll Kamepsl U noGepxXHocmell Hazpesa
komaa. Ha nabopamopmuvix 3anamusx cmyoenmvl onpeoeisim 6blxo0 Nemydux eeujecmes OJis
AHATUMUYECKOU NPOObL KAMEHHO20 Veis, Npogedym CUMOBbIL AHAIU3 V2ONbHOU NblLiU,
onpedensim  MOWHOCMb  JJIeKMPU4ecKkoeo  Komad,  UCCAeOVIom  2UOPOOUHAMUKY
NCEBO00ICUINCEHHO2O COS, UZVUAM AIPOOUHAMUKY KUNAWE20 CIOsL Chinydue20 Mamepuanda.
Oyenusanue 6yoem npoxooums no pe3yaibmamam 3auumsl nNPoOeKma

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, 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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Koy
KO3FaITKBIIITAPhI /
Termtossle gBUrarenu /
Heat engines

[ToHHIH, MaKcaThl CTyJEHTTEPAl KbUTY KO3FAITKBIITAPBIH E€CENTEeYAlH HUIepiireH dIicTepine
HETI3JIeNreH KaOJBIKThl TaHJayfa nadbianay. CTyOeHTTep KbUTy KO3FaJITKIIITAPBIHBIH,
KJTaCCH(PMKAMACHIH OKHIBL;, JKBUTY KO3FalITKBIIITAPBIHBIH, HETi3Ti Typliepi — Oy JXKoHE Ta3
TypOuHanapel, Oy MallMHANAphl, iIITEH XJHE CHIPTKBI KaHy KO3FaITKBILTAPHI, PEAKTHBTI
KO3FITKBIIITAP/IBIH, )KYMBIC iCT€y MPUHIMIITEPI, KOHCTPYKIHSAIAPHI, CUIIaTTaMalapbl )K9HE
OHEPKICINTEe KOoJJIaHy cananapbl. [I[pakTHKaIBIK, cabaKTap/a CTYJACHTTEp XKBUTY )KOHE DIIEKTP
SHEPTHSICBIH OIpIKTIpiN eHAIpyre apHaNFaH TypOWHAJIAPABIH, HETI3Ti KYMBIC MMapaMeTpliepiH
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anplKTaiapl: [19K, KyarTsl skoHe TypOWHAIBIK Oy IIBIFBIHBIH; TYpPOWHAJBIK, KalaKTap.IblH
OepiKTIriH ecenTey; HOPMATUBTIK Ky)KaTTap MEH KOHCTPYKTOPJIBIK, Ky)KaTTaMaHbl NaijanaHa
OTBIPBIN JKa0ILIKTHI TaHAay. baFanay icTi KOpFay TypiHJe 0oJiaibl.

Lenvio Oucyuniunvl s615€MCcsi NOO20MOBKA CMYOeHmMo8 K 6bl0opy 000py0osanus Ha
OCHOBAHUU OCBOCHHLIX MEMOOUK pacuemos meniogvlx osucamenei. Cmyoenmvl uzyuam
Kiaccugurayuio  Meniosvlx  Ogueamenei;  NPUHYUnbL  pabomvl,  KOHCPYKYUU,
Xapakmepucmuku u 0OAACMU NPOMBIUILIEHHO20 NPUMEHEHUS. OCHOBHLIX MUN0E MeNnaioeblx
osueamerell - NAPOBLIX U 2A308bIX MYPOUH, NAPOBLIX MAWIUH, O8ucamesell 8HYMPEeHHe20 U
BHEWIHE20 C2OPAHUs, Peakmuenvlx osucamenei. Ha npaxmuueckux 3aHAMUSX CHYOEHMbl
onpeoensim OCHOGHble napamempuvl pabomevl MmypouH 01 KOMOUHUPOBAHHOU 6blpAOOMKU
MENA0BOU U INEKMPUUECKOU IHepeuu: Kodp@uyuenmvl nOIe3H020 Oelicmaus, MOWHOCHb U
pacxo0d napa mypoumvl, npogeoym pacuem HA HPOYHOCMb pPAadOYux JAONAMOK MypOuH,
npoeedym 8vlHop 060pYO06aAnUs, UCHOIb3YSI HOPMAMUBHBIE OOKYMEHMbL U KOHCIPYKIMOPCKYIO
odoxymenmayuio. Oyenusanue npotioem 6 sude 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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XKbly 3HEpreTHKAIIBIK
KyHenepi koHe
SHEPTUsHbI Naianany
/TennosHepreTHYecKue
CHCTEMBbI U
9HEPTOMCIIOIb30BaHNE/
Thermal power systems
and energy use

[TeHHIH MaKcaThl — KBITYy TEXHOJOTHSICH 6HIIPICIHIC SHEPTHSIHBI YHEMEY MaceelepiH Koo
JK9HE IIEeNTy NaFAbUIApBIH KAIBIITACTHIPY; KBUTYTEXHUKAIBIK, €CENTey NaFIblUIapbIH JaMBITY.
[1oH >kanmbl IPUHUMNOTEPl, OHEPKICINTIK KICINOPBIHAAPABI, COHBIH, iIHAE dPTYpPJi TUITETr
JKBUTY 3JIEKTP CTAHIUSUIAPBIH PECYpCTapMEH KaMTaMachl3 €Ty >KYHelepiHiH, KypbUIBIMBI MEH
KYMBIC ICTEYiH, OJapIbIH, SHEPTETUKAIBIK, KOPCETKIIITEPiH; OHEPKICINTIK JKIHE KBLIY
TEXHOJIOTHSJIBIK OHJIpiCTe 3HEPTHsHBI THiMAI maiinanany. [lenmi oKy kesiHIe ecenrtey-
rpaduKaIbIK, )KYMBICTap/Ibl OPBIHIAY KO3JeNe/l, OHbIH, 0aphIChIHIA CTYJICHTTED MBbIHAIAPIBI
MEHTrepeli: HeTi3ri KbUTy AuarpaMMaiapblH OKY K9HE Taljiay; 3JIEKTP CTAHIUSACHIHBIH, XKBLTY
Oeuirin »kobanay JK9HE €CeNTey Heri3nepi; pecypcTapiasl YHEMII MaimaiaHyIbl ecKepe
OTBIPBII, JXbUTY SHEPIeTHKAIBIK, XKYHEIepiH HEri3ri jka0AbIKTaPhIHbIH, OHTAMIBI KYypaMbIH
TaHaay. baramay TeopusUIBIK, OeJiMHEH X9HE ecenTiK-TpaduKajblK >KYMBICTBl KOpFayldaH
TYpaThIH apajiac eMTHXaH TYPIHIE 6TEi.

Llenv Oucyunaumsl - pazeumue HABBIKOE HOCMAHOBKU U peuileHus 3a0ay 0epextciusozo
9HEP20UCNONL308AHUA 6 MENIOMEXHONI02UYECKOM NPOU3B00CmEe,  pa3eumue HABbIKOG
MenI0MexXHUYecKUx pacuyemos. JUcyuniuna cooepicum oowue NPUHYUNbLL, CIPYKMYpY U
dyHKYUOHUPOBAHUE CUCEM PecyPCOCHADICEHUS. NPOMBIUICHHbIX NPEeOnpusmull, 6 mom
yycne Mennosvlx INeKMPUYECKUX CMAHYULl PAasiudHo20 6udd, UX OdHepeemuyecKue
nokasamenu, apppexmusroe 9HEP20UCHONb308AHUE 8 NpOMbIULTIEHHOM u
MeNnI0MexHoN02UYecKomM npouzgoocmee. Ilpu usyuenuu OucyuniuHvl npedycMOompeHo
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8bINONHEHUE pacuemHo-gpaghuueckoli pabomvl, 6 X00e KOMOPOU CMYOeHmyvl HAYYAMCA:
YUMams U aHAIU3UPOBAMb NPUHYUNUATbHBIE MENN06ble CXeMbl, OCHO8AM NPOEKMUPOBAHU U
paciuema meniogou uaAcmu INEKMPUHECKol CMAHYUl, 6blOUpams ONMUMALbHBIL COCMA8
OCHOBHO20 ~ 060PYO0BANUSL  MENNOIHEPLeMUYECKUX — CUCeM C  YY4emoM IKOHOMHO20
ucnoawv3oeanus pecypcog. QOyenueanue npotioem 6 6ude KOMOUHUPOBAHHO20 IK3AMEHA,
cocmoswe20 U3 meopemu4eckoll Yacmu U 3auumaol paciemHo-zpaguyeckoll 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.

39

OHIPICTIK KayiNCI3IiK
XKOHE eHOEKTI Kopray
/TIpoMBbITIIeHHAS
0e301acHOCTh U OXpaHa
tpyna / Industrial safety
and labor protection

[ToHHIH MakKcaTbl — CTYJSHTTEPHi JXYMBIC OPHBIHIAFbl TEXHOJOTHSUIBIK, (haKToOpJapibiH
aJaMFa 3USHABI 9CEPiH JK9He TEXHUKAJBIK JKYHENep i, KayinTulirin Oaranayfa skoHe ajJlbIH
anyFra paiipiaaay. [Ton MpiHamap el KaMTHABI: OHIIpicTeri eHOEKTI KOpray >KoHEe OHEPKACINTIK
KayircizmikTi 6ackapy, epT KayilcCi3firiH yHBIMIACThIPY; TOTEHINE >KaFmaaiiapaa TipIIiiK
OpeKeTiHIH  Kayimci3mirin ~— Oackapy — Heri3gepi,  KbUIySHEPTETHKAJbIK  OOBEKTiNIep
KbI3METKEpJIEPiHiH KYMBIC aliMaFbIHBIH MapaMeTpliepi OoiibIHIma HopMaTtuBTep. [IpakTHKaIbIK
cabakTapia CTYAEHTTEp 3USHABI OHMAIPICTIK (haKTOpiapIblH eceOiH Kyprizemi, AJFaIIKbl
MEIMIIMHANBIK KOMEK KOPCETY 9IIICTEMECIH MEHIepe/li, PETHOH KICIMOPBIHIAPHIHBIH, HAKThI
OHIIpICTIK OemiMIIeNepiHiH eHOCKTI KOopray JKOHIHAETi HYCKAYJIBIKTapbIH 3€pIeiICh/Ii.
KopsIThIHIBI OaFa cepikTec KOCIHOPBIHAAPABIH WHKEHEPIIK-TEXHUKAJBIK KbI3METKEpIICPIMECH
OipJrecitt OTKI3UITEH TEMOHCTPAMSIIBIK EMTHUXaH O0apBICHIH/Ia KATBIITACTHIPHIIAIEL.

Llenv Oucyuniunbl — NOO20MOBKA CMYOEHMO8 K OYeHKe U NpedomepaujeHuro 8peoH020
6030€licmeusi Ha Yelo8eKa MeXHOL02UYecKux (hakxmopos ma pabouem mecme, OnacHocmet
mexHuyeckux cucmem. JUCYuniuna cooepiucum: OCHOB8bL U YNpAGIeHUe OXPAHOU mpyod u
NPOMbIUUTIEHHOU 6€30NACHOCMbIO HA NPOU3B00CMEe, OP2AHUZAYUSL NOAHCAPHOU DE30NACHOCIU;
OCHOBbl YynpasneHus 6e30NACHOCMbIO HCUSHEOeAMENbHOCIMU 6 4Pe36bIUAliHbIX CUMYAYUSX,
HOpMAmugvl no napamempam pabouetl 30Hbl pAOOMHUKOE MENIOIHEPLeMULECKUX 00BEKMO8.
Ha npakxmuyeckux 3aHamusx cmyOeHmvl npoGeoym paciemvl 6PeOHbIX NPOU3800CMEEHHIX
Ghaxkmopos, 0ceosim MemoouKy OKaA3anHus Nepeoti MeOUYUHCKOU NOMOWU, U3YHAM UHCIMPYKYUU
no oxpawe mpyoa KOHKPEMHbIX NPOU3800CMBEHHbIX OMOeNeHUll NPeOnpusmull pecuoHd.
Umoeosas oyenxa 0Oydem cgopmuposana 6 xo0e OeMOHCMPAYUOHHO20 IK3AMEHA,
NPOBEOEHHO20 COBMECHHO C UHIHCEHEPHO-MEeXHUYeCKUMU PAOOMHUKAMU  NPeonpusmuii-
napmuepos.
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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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KazaHapIk xoHe
TypOMHAIIBIK
KaOJIBIKTHI Taligaany /
OKcruryaTanust
KOTETILHOTO H
TypOUHHOTO
o0opymoBaHus /
Operation of boiler and
turbine equipment

[ToHHIH, MaKcaThl — CTYJACHTTEP/II CEHIMIUIIK, )KOFaphl THIMIUTIK, KAYIlCi3/iK K9HE araTchi3
naijanany TYpFBICBIHAH Ka3aHIBIK K9HE TYpOWHANBIK >KaOJbIKTap/abl MaiijaianyFra
nmaiteraay. [1oHHIH, Ma3MyHBI: Ka3aH[BIK, )KaObpIKTapbl MEH Oy TypOMHANapBIHBIH, KIKTEIyi
JKOHE TaHOalaHybl, 3amaHayu Oy TeHeparopjapbl MeH Oy TypOuHalapbIHBIH
KOHCTPYKIMSJIAPhl MEH JKYMBICHIHBIH, (PM3UKANBIK, MPUHIUMOTEPI, iICKe KOCY KOHE TOKTaTy
TopTiOi; Oy KazaHmapbl MEH TypOWHAJapbIHBIH, KYMBIC PEXHMIIEPi, pEeTTey JXK9HE KOpFay;
Ka3aH/bIK, JKa0/IbIFBIHBIH/TYpOOMAIIUHATIAPABIH, afaTTapbl MEH 3aKbIMIaHy TypJepi >KoHe
OJIapIIbIH, QIJBIH Iy oJICTepl; JKbUIy OJIEKTP CTaHIMUIAPBIHBIH, Ka3aHIapbl MeEH
TypOoarperarTapelH mnaiifanany Herizaepi. ToxkipuOenik cabakrapia CTYAGHTTEpP 9pTypdi
pexxuMIepe Ka3zaHIbIK )kKoHe TypOHHANBIK a0 IbIKTap IbIH, SHEPTH THIMIUTITIH OaFamaibl.
KopbIThiHbI OaFa iCTiH, IIENIMiH KOoca alFaH/a, apajiaC eMTUXaH HETi31H/e KaJIbIITaCaIbl.

Lenvio Oucyunaunvl s615emcs NOO20MOBKA CMYOEHMO8 K IKCHAYAMAyuY KOMeIbHO20 U
mMypOuHHO20 000pY006AHUSI C MOUYKU 3PEHUsi HAOEHCHOCMU, BbICOKOU IKOHOMUYHOCMU,
bezonachocmu u be3asaputinocmu. JUCYUNIUHA COOepICUM: KIACCUPUKAYUIO U MAPKUPOBKY
KOMenbHO20 000py006aHUss U RAPOGLIX MYpOUH, KOHCMPYKYUU U Qusuyeckue NPUHyuUnbl
Pabomvl COBPEMEHHBIX NAPOSEHEPAMOPO8 U NAPOBbIX MYPOUH, NOPAOOK HYCKA U OCMAHO8A,
pedicumbl pabom, peyiuposanue U 3auuma RApoGblX KOMJI08 U mypOuH, 6udbl asapuil u
ROBPENHCOCHUL KOMENbHO20 000pYO008anus /MmypooMauiut 1 Memoovl ux NpeoomepauyeHusl;
OCHOBbI  OKCHIYyamayuu KOmJIo8 u mypboacpecamos mennogvlx oaexkmpocmanyui. Ha
NPAKMUYECKUX 3AHAMUAX CIYOEHMbl OYEHAM IHEPeemudecKylo 3ggexmusnocms pabomsl
KOMEeNbHO20 U MYPOUHHO20 000PY006ANUS HA PA3TUYHBIX pedcumax. Mmozoeas oyenka 6ydem
CchopMupoBana Ha 0CHOBE KOMOUHUPOBAHHO20 23AMEHA, BKIIOUAIOWe20 peuleHue Kelica.

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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KeumysHepreTuka
caJlachbIHJaFbl SHEPTHS
ayJuTi )KoHE
SHEPTHSHBI YHEMIEY /
DHeproayaut U OIlcHKa
sHePro3h (HEKTUBHOCTH
B TEIUIOIHEPTETHKE /
Energy audit and
energy efficiency
assessment in the
thermal power industry

[ToHHIH MaKcaThl CTYICHTTI JKBUIY-dHEPreTHUKAIbIK, JKaOIBIKTapAblH, FHMaparrtap MeH
KYPBUIBICTApBIH, 3HEPTUsl THIMIUIILIH apTTBIpy LIapajapblH 33ipJiei OTBHIPHII, OJIApIbIH,
SHEPTeTHKAJIBIK, 3epTTEyiH (SHEPreTUKAIBIK, ayAHuT) XYprizyre maiibiHnay. [IoH MbIHamapabl
KaMTUABL: DHEpPrus MeEHEeIKMEHTI OOUBIHIA CTpaTerusHbl J3ipJieyAiH HOPMATHUBTIK
KyKaTTapbl MEH MPHUHIMITEPIHIH HETi3ri epexenepi; SHEPTeTHKAIbIK THIMALTIKTI apTThIpY
caJachIHIAFBl 3aHHAMAHBIH HETi3[epi; IKCIpecc-ayauT IIeH JHEPreTUKAIBIK HacHOPTTHIH
Ma3MYHBI; acManThIK YHEPTETUKAJIBIK TEKCEPY POCiMi; SHEPTUsl ayAHTiH JKYpri3yre apHairaH
acmanTapably Tiz0eci. ToxipmOermk cabaKTapia CTYyICHTTEp 3€pPTTENETiH OOBEKTIIEpPIIiH,
KBULY OpiCTepi Typajbl MAJIMETTEepIi KUHAWIbI, JKbUTy SHEPTUSCBIHBIH, HAKThI TYTBIHYBIH
CTaHAApPTTHl MOHIEPMEH CaNbICTHIPYABl YHpEHeNdi, COHAal-aK YCHIHBUIFAH OJHEPTHSIHBI
YHEMJIEY/IIH, TEXHUKAJIBIK-OKOHOMHUKAIBIK, HETi3IeMECiH JKOHE THIMAUINH OaFaiaybl
KaMTUTBIH JHEPTUs ayAuTiHIH eceOiH maieiHmaiasl. mapamap. CTymeHTTep aitMaKTaFbl
K9CINOpBIHAApFa apHAIFaH >ka0IbIK, OOWBIHINIA TaNChIPMaIap/abl IIEIIe OTBHIPHIN, SHEPTUSHEI
yHeMzey OoibIHIIA OipKarap mHIapajapAbl XOHE OJapAblH, eTely Mep3iMiH Koca alfaHja,
OJIapJIbIH, TEXHUKAIBIK-DKOHOMHMKAJIBIK Heri3geMecin jaepOec o3ipieiai. IIpakTukaibik
TarncelpMalap/sl OpPBIHAAY MIEHOEPiHJE CTyIEHTTEeP OOBEKTIHIH SHEprus aynuTi OOWBIHINIA
ecerl )kacaiipl. baranay ecenTepai alblK KOpFay TYPiHAE OTEi.

Lenvio Oucyunaunvl s615€MCsE NOO20MOGKA CMYOEHMA K NPOBEOEHUIO DIHEPLEMUUECKO20
obcredosanust  (IHepeoayouma)  MeENnI0IHEPLeMUYEecKko20  000pyo0osanus,  30auHuti U
COOPYICEHUl ¢ paspabomKoll  Meponpusmuii. N0  HOGLIUEHUID UX IHEPLeMUHecKol
appexmuenocmu.  Jucyuniuna  cooepaicum:  OCHOBHbLE — NOJONCEHUS  HOPMATMUBHBIX
OOKYMEHMO8 U NPUHYUNOG paspabomku cmpamecuu no IHEPLOMEHeONCMEHMY, OCHOBbL
3aKOHOOAMENbCMBA 8 061ACIU NOBBIUEHUS IHEPLeMUUECKOU P HEKMUBHOCMU, COOepIICate
9KCHpecc-ayouma U 9Hepeemuyecko20  NAcCnopma, npoyedypy  UHCMPYMEHMATbHO2O0
9Hepeemuyecko2o 00cnedosanus; nepedens npudbopos 0 nposedenus sHepeoayouma. Ha
NPAKMUYECKUX 3AHAMUAX CIMYOeHmbl coOepym OaHHble N0 MenI08bIM NOJAM UCCIe0VeMblX
00bEKMO08, HAYYAMCSL CONOCMAGIAMb (axmuyeckoe nompebienue menyiogou IHepeuu ¢
HOPMAMUBHBIMU ~ 3HAYEHUAMU, COCMAGIAMb OMYEM N0  IHEP2OayOUuUmy, GKIOHAIOWUL
MEXHUKO-OKOHOMUYECKOe — 000CHO8AHUE U  OYeHKy 9Ipekmuenocmu  npednacaemvix
aHepeocOepecarowux meponpuamui. Cmydenmul, pewias 3a0auus no 00O0PYOOBAHUIO
npeonpusmuil  PecUoHd, CaMOCMOSMENbHO — paspabomaiom psd  dHepeochepearuux
MeEPONpUAMULL U UX MEXHUKO-IKOHOMUHECKoe 000CHO8AHUe, 8 MOM YUCLe CPOK OKYNAEMOCHIU.
B pamkax ewvinoanenus npaxmuueckux 3a0anuil CMYOeHmMbl COCMAGSM OMYEém no
aHepeoayoumy obvexma. Qyenusanue npotioem 8 guoe OMKPbIMOU 3auumvl OM4EMo8.

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
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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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No2 xacinTik nmpakTuka/
[podeccronanbuas
MPaKTHKa Ne2/
Professional  practice
No2

ToxiprOeHiH MaKcaThl — HEPTeTHKANBIK KCIOPhIHIA HeMece Kobanay YHBIMBIHIA KYMBIC
icTenm TypFaH KBI3METKED HEMece pEe3epBTIK (CTakep) Jaya3bIMBbIHIA MPAKTUKAIBIK
JaFrapulapasl  AambITy. lIpakTHKaHbIH Ma3MyHBI: JKbUIY-3HEPI€THKAJIBIK >KaOAbIKTapMEH
JKYMBIC 1CT€y, KOHCTPYKTODJBIK JKOHE TEXHOJOTHSIBIK KyKaTTaMaMeH >KYMEIC icTey,
KOCIMOPBIHHBIH ~ (YHBIMHBIH)  OHIIPICTIK-TEXHUKAIBIK  KBI3METKEpJEpl  OPBIHAAUTHIH
JKYMBICTapFa KaTBICYABIH TNPAaKTUKAJbIK AaFAbUIapblH aiy. [IpakTUKamblK OKY OpBIHAApHIL:
JHEpPreTHKa JKOHE OHEepKOCIm KOCIMOpBIHAAPHI, Kobamay YHBIMIAphl, ©HEPKICINTIK
KOCIMOPBIHAAPABIH 3epTXaHajapbl JKOHE >KOFapbl OKY OpBIHAAphl. Toxipube HoTHXKeNepiH
CEPIKTEC KACIMOPBIHIAPIBIH HHIKECHEPIIIK-TEX HUKAJIBIK KbI3METKEpJICpi Oaramaiipl.

He]lb npakmuku - pas3euniue HAeblKO6 I’lp(leul{€CK012 0esAMenbHOCMU 8 OO0JNHCHOCIU
Oeticmayloweco pabomuuka uau 0yonepa (cmasxicepa) Ha SHEPeemuuecKkom nPeonpusmuu Ui
I’lpoeKl’l’IHOIZ opeanuzayuu. Co@epofcaﬂue npakmuKku. nojayd4erHue npakmuieckKux HABblKO6
pabomsl ¢ menjiodHepeemuieckuM  000pyoosanuem, padboma ¢ KOHCMPYKMOPCKO-
MexXHoN02UYECKOl ()OKymeHmauueﬁ, yuacmue 6 pa6omax, 6blNOJIHAEeMbIX npouseodcmeeHHo—
MexXHuYecKumMy  pabomuukamu  npeonpusmusi  (opeanuszayuu). Mecma  npoeedenus
npouseodcmeelmoﬁ npakmuku.: IHepeemuvecKue u npomvluliieHHble npednpuﬂmuﬂ,
NPOEKMHble — OP2aHU3AyUl,  1AO0PaAmopuy  NPOMBIUIEHHLIX — NPEOnpUsAmull U  6y308.
Pe3yﬂbmambz npoxoofcdeuuﬂ npakmuxku 6y()em oYyeHUueamvCs UHNCEHEPHO-MEXHUYECKUMU
pabomuuxamu npeOnpusmuil NApmMHepos.

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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JKbuty SHEpTeTHKAIBIK,
o0BbeKkTinepi xobanay
Herizaepi / OCHOBEI
MIPOEKTHPOBAHUS
00BEKTOB

TEIIOPHEPT €THKH/
Basics of designing
heat power facilities

[loHHIH, MaKcaThl CTYACHTTEpre JKbUTy OSHEPTeTHKAIBIK, OOBEKTiIepai »xkolamay KoHe
naiianany OOWBIHINA KAXKETTI NaFApUIapAbl MEHrepy Ooibil TaObUIaabl. [IoHHIH, Ma3MYHBIL:
OHIIIPICTIK  Ka3aHABIKTap[bsl Jko0anay; OJOK-MOAYNBIIK Ka3aHIbIKTap (OCKITUITeH,
KipiKTIpLIreH KoHe MIaThIPHI); Oy JK9HE BICTHIK, Cy Ka3aHAbIKTaPhI; XKbUTY yHKTTEP1 (OPTANBIK,
JKBUTY TIYKTTaphl, )KEKe KbUTY MYKTTaphl) )K9HE COPFBI CTAHIMSIIAPHL; KBUIBITY, ayaHbl OanTay
JKoHe oKenmeTy okydenepi. ToxipuOenik cabakTapaa CTyOEHTTEp KOHCTPYKTOPIBIK,
Ky)KaTTaMaHbl JKOHE HOPMATHMBTIK KY)KaTTaplbl IaianaHa OTHIPHIIN, Ka3aHIBIKTBIH, YKbLITY
CYJIOACBIH €CeNTell, TEeXHHKAIBIK-)KOHOMHUKAIBIK HETi3IeMe 93ipJieili >XKoHEe YCHIHBLUIFaH
TEXHUKAJBIK IIeNNMIepIiH, TUIMALTTiH Oafanaiinel. KopweiTeiHIE Oafanay moptdonmo
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KOpFay Ke3iHIe CcepikTec K9CIMOPBIHAAPABIH, HHXEHEPIiK-TEeXHUKAIBIK, KBI3METKEpIEPiH
HIAKBIPY apKbUIbI KaIbIITACAIBL.

Lenv oucyuniunvl - npuodbpemenue cmyOeHmamu HeoOX0OUMbIX HABbIKO8 NPOEKMUPOBAHUS
00beKmo8 mennodIHepeemuKky. JUCYuniuna cooepiucum: npoeKmuposanue npoMbIULIeHHbIX
KOMebHblX, OI0UHO-MOOYIbHBIX KOMENbHbIX (NPUCHPOEHHblE, 8CMPOEHHble U KpbluiHble),
nAaposvixX U 80002peliHbIX KOmaos;, meniogvix nynkmos (LTI, UTII) u Hacocuvix cmanyuil,
cucmem OMONAEHUS, KOHOUYUOHUPOBAHUS U GeHmunayuu. Ha npaxmuueckux 3aHAMUAX
cmyOenmpl, UCHONL3YSL KOHCIMPYKMOPCKYIO OOKYMEHMAYUIo U HOPMAMugHvle 00KYMEHMb,
BbLINONIHAM pacuem Menio8ol cxembl KOMENbHOU, pazpabomarom mexHUKOo-IKOHOMUUeCcKoe
0bocHosaHue u oyeHKy sgghexmusHocmu npedrazaemvix mexnuieckux peutenutl. Mmozogas
oyenka Oydem chopmuposana 6 xode 3auumsbl NOPMEPOIUO C NpuSIaUieHuem UHIHCEHEPHO-
MEXHUYECKUX pabomuuKo8 npeonpusmuLi-napmHuepos.

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.

44.1

Bipikripinren
SHEPTEeTHKAJIBIK
TEXHOJIOTHSTBIK
KOHIBIPFbLIap /
Komb6uanpoBanHsie
9HEPTOTEXHOJIOTHUECKH
¢ arperatel / Combined
energy technology
agregates

IlonHiH MakcaTbl  CTYOGHTTEpHAiI OHEpPKACINTIK  KOCIMOpBIHAApAa  SPTYPJi  DJIEKTP
CTaHIMSJIAPBIH THIM/II TTaljaaHyFa KoHe OipiKTipyTe >koHe onapAbl OipiKTIpyMiH aleKBaTThI
omicTepiH KoJiaHyra AaibiHaay. [IoHHIH Ma3MyHBI: Kypama >KyHelep.IiH >KYMBIC ICTEYiHIH
HETI3Ti TPUHIMNTEPi, KYH, K€M, Cy DHEPIHACHl, Ta3 CHSIKTHI OPTYPHL DHEPTHs Ke3[epiH
nailaaHaTelH  KOHABIPFBUIAPABI TMaiAalaHy epeKuIenikTepi; OipiaikTepaiH THIMAUIITIH
apTTBIPY JKOHE Kojza Oap pecypcrapApl NaiianaHyAbl OHTAMIAHABIPY OHiCTepl MEH
TEXHOJIOTHSAJIAPHI; OIPIKTIPIreH HEPreTUKAIBIK TEXHOJIOTHsUIap OeliMILeNepiHiH KOpIIaFraH
oprara ocepiH Oaranay oficTepi *oHE KOpIIaraH OPTAaHBIH 13iH a3alTy omiCTepiH a3ipiey;
OHEPKACINTIH  OpTYpJli  camamapblHIa  OIpIKTIpUITeH  KOHABIPFBUIAPIBI  MaiijanaHy
EpEeKIIeITiKTePi; KypaMa KOHIBIPFBIIAPIBIH KAYIlci3 )KoHEe CEHIMTI dKYMBICHIH KAMTaMachl3 €Ty
mrapajapsl, JKydeneri OipikTipiireH arperartapAplH OefiMaenyiH *oHE CEHIMAl >KYMBICHIH
KaMTamachel3 eTy mrapanapbl. [IpakTukama ©0oc emec CTYACGHTTEpP THNTIK KOJJIAHBICTAFbI
KOHJIBIPFBUIAPABI OIpiKTiIpy YIIIH ecenTeyiep >Kyprizemi; OipiKTipUIreH KOHABIPFBIIAp YIIiH
KOCBUIy CXeMalapblH KypacTblpaabl. KongaHeicTaFbl x&aOObIKTBI KOCY CXeMaJapblH Tanjay
YIIiH ©HEPKACINTIK KacimopblHAapFa Oapy skochapiaHyda. baramay HoTH)XKeci @HEpPKOCINTIK
KOCIIMOPBIHAD OKUIIEPiHIH KaTBICYBIMEH KOOAHBI KOpFay GopMaThIHIIA

Lenvro oucyuniumsl A615emMcs N0O020MOBKA CHYOEHMO8 K IPPeKmUHOMY UCNONbI0BAHUIO U
KOMOUHUPOBAHUIO PA3TUYHBIX IHEP2OYCMAHOBOK HA NPOMBIULICHHBIX NPEONPUSMUsX, d
MAaKoice NPUMEHEHUIO AOeK8amHbIX cnocobos ux unmezpayuu. Cooepoiicanue OUCYUNTUHBL:
bazoevie  NPUHYUNLL  (DYHKYUOHUPOBAHUS — KOMOUHUPOBAHHBIX — CUCMEM,  Cheyuguxa
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UCNONB306AHUSL A2Pe2amos, UCHONL3YIOWUX DPATUYHbIE UCMOYHUKU DHepeuu, Mmaxue Kax
CONHeUHAs, GempAHAs, UOPOIHEPSEMUKA, 2a3; MemoObl U MeXHOIo2uU O YEeruyenus
aghpexmuernocmu pabomul acpe2amos u ORMUMU3AYUY UCHOTB308AHUS OOCHYNHBIX PECYPCO8;
Memoobl OYEHKU 6030€UCMBUsT KOMOUHUPOBAHHBIX IHEPLONEXHOIOSUHECKUX acpe2amos Ha
OKpYJHCArOWYI0 cpedy U paspabomra memo0o8 O CHUJCEHUS 9KOIOSUYECK020 Caedd,
cneyuguka npumMenenus KOMOUHUPOBAHHBIX Acpe2amos 8 PA3IUYHbIX OMPACIsX, Mepbl No
obecneuenuro adanmayuy U HAOeNCHOU padbomvl KOMOUHUPOBAHHBIX AZPe2amos 6 cucmeme.
Ha npaxmuxe 3awam cmydemmuvl npogedym pacuemvl HO UHMEZPAYUU  MUNOBLIX
CYuecmaeyouux YCmano80K,; HOCMPOsim CXeMbl ROOKTIOUEHUsT KOMOUHUPOBAHHBIX YCMAHOBOK.
3annanuposarno noceweHue NPOMbIUAECHHBIX NPeONpUAMULL OJisl AHAAU3A OeUC8VIOWUX CXeM
nooxmouerue obopydosanuil. Umoz oyenusanue cocmoum 6 popmame 3auumol RPOeKmd, ¢
yuacmuem npeocmasumenell NpOMblULIEHHbIX NPEOnpUusmuil.

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

Koty bt
nanaagaHaTbIH
’Ka0JBIKTHIH arbIMIaFbl
JKarJaiiblH ChIHAY,
peTTey xoHe Oaramnay /
HcnbeiTanue, Hamaaka u
OIIEHKAa TEKYIIETO
COCTOSIHUS
TETUIONCIIONB3YIOIIETO
00opyIoBaHHS
/Testing, adjustment
and assessment of the
current state of heat-
using equipment

[ToHHIH MakcaThl CTYIEHTTEPAl *aOIBIKTBIH JHEPTeTUKAJIBIK THUIMAUIIIT MEH CEHIMALUIITiH
apTTBIPY SKOHIHJEr! ic-mapajapAbl d3ipJicil OTBIPHIN, JKbUTY NaiJalaHaThIH KeMEeKIi
KaONIBIKTHIH aFbIMIIaFbl JKaW-KYHIH ChIHAyFa, OamTayra jxoHe Oaramayra AaiibIHIAy OOJIBIT
TaObuTabl. [[oH MBIHANMAPABI KAMTHIBL: KbUTY MMaliallaHATBIH JKaOJBIKTHIH aFbIMIaFrbl JKai-
KYWiH Oarayjiay JKOHIHIET1 CTPaTeTUSHBI O3IpJCYOiH HOPMATHBTIK KY)KaTTapel MeEH
KaFMJaTTapbIHBIH HETI3T1 epexenepi; dHEepPreTHKalblK THIMAUIIKTI apTThIpy CcanachlHAAFbl
MEMJICKETTIK casicaT IIeH 3aHHAMaHBIH €peXeNnepi; ChlHAY KoHE Oamnray Ke3eHIepiHiH
CUNaTTaMachl, COHJAi-aK JKbUTy MalJalaHaThIH arperarTapiblH arbIMJarbl JKal-KyHiH
Oaranay omicTeMeci JKOHE acIanThIK YHEPTETUKAIBIK TEKCEPY 9MIiCTEMECi; ChIHAY JKOHE OamnTay
JKYpri3yre apHajgfaH acmanTapiblH CHIIaTTaMachl; TEKCepy HOTWXKenepi OolbIHIIA
TEXHUKAIBIK €CENTi peciMleyre apHaJIfaH HOPMATHBTIK Kykarrama. [IpakTHKaIbIK
cabakTap/a CTy/ICHTTEp JKbLUTYy SHEPTUSACHIHBIH HAKThl TYTHIHBLUTYBIH HOPMATHUBTIK MOHJIEPMEH
CaBICTRIPY/IBI, CBIHAKTAP MEH TY3ETYJIEp Typalbl eceml O0epy/i, >KaOabIKThI TEKCEPY/IIH THICTI
HBICAHJAPBIH TONTHIPYABl YipeHeni. KopbuITbIHIBI 0OaFa cepikTec KoCimophIHAAPIbIH
WHKEHEPIIIK-TEXHUKAIBIK ~ KBI3METKepJiepiMeH  OipJiecill  ©TKI3UIreH JIEMOHCTPAIMSIBIK
eMTHXaH 0apbhIChIHAA KAJBINTACTHIPHLIA B
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Lenvio ducyuniunsl A6I5€MCsI NOO2OMOBKA CIMYOEHMO8 K NPOBEOeHUI0 UCIbIMAHUL, HATAOKe
U oyeHKe meKyue2o COCMOSIHUSL BCHOMO2AMENbHO20 MENIOUCHOIb3VIOWe20 000PYO08AHUs C
paspabomrol  Meponpusmuti. 1o  NOGLIUEHUIO IHepeemuieckou 3pgekmusnocmu  u
HaoedcHoCcmu  pabomvl 000pYOO8aHUs. JJUCYUNIUHA COOEPIHCUM: OCHOBHbIE TNOJONCEHUS
HOPMAMUBHBIX OOKYMEHMO8 U NPUHYUNOS DPA3PAOOMKU cmpamesuu no OYeHKe MEKyue2o
COCMOANUSL MENTOUCNOTB3YIOUe20 000PY008anUs; NOLOINCEHUS 20CYOAPCMEEHHOU NOIUMUKU
U 3aKOHOOAMENbCMBA 8 0OAACMU NOBbIUUEHUSL IHEP2eMUYEeCcKOU dpphexmusHocmu, onucanue
9MAN08 NPoeedeHuUss UCNBIMAHULL U HALAOKU, MEMOOUKY OYEHKU MeKYue20 COCMOIHUS
MENTOUCNOTLIYIOWUX — A2Pe2amo8 U MeMOOUKY UHCMPYMEHMAIbHO2O IHEPSeMULecKO20
0bcredosanus;, onucanue npubopos Oas NPOBEOCHUs. UCNLIMAHUL U HALAOKU, HOPMAMUGHYIO
OoKyMeHmayuro 015 OQOPMIEHUS MEXHUUEeCKO20 Omyema no pe3yibmamam 00Cie008aHus.
Ha npaxmuueckux 3auamusx cmyOoewmvl HAYYaAmcs CONOCMABNAMb  paxmuuecKoe
nompeonenue Mmeniogou dHepeUU ¢ HOPMAMUGHBIMU 3HAYEHUSMU, COCMABIAMb OMYém no
UCTIBIMANUAM U HATAOKU, 3ANOJHAMb COOMEEMCmayioujue Gopmvl npogepox 0060pyo08anus.
Umoeosass oyenxka 0Oyoem cghopmuposana 6 Xxooe OeMOHCMPAYUOHHO20 IK3AMEHA,
NPOBEOCHHO20 COBMECMHO C UHICEHEPHO-MEXHUYECKUMU PADOMHUKAMU NPEeOnpUusmuil-
napmuepos.

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

443

OHEPKACIMTIK XKOHE
KOMMYHAJIJIBIK
Ka3aHbIKTap/
IIpousBoACTBEHHBIE U
KOMMYHAJIbHBIC
kotenbHbIe / Industrial
and municipal boiler
houses

[Monniy wmakcatbl: [loHHIH MakcaThl: CTYICHTTEPII OHAIPICTIK MKOHE KOMMYHAIBIK
Ka3aHJBIKTAPABIH HETi3T1 JKBUTY KaOJBIKTAPBIHBIH JKBUTYIIBIK JKYMBICBIHBIH THIMAUTITIH
Oaranayra naidibiHfay. CTyAIeHTTEp Ka3aHIBIK KOHABIPFBLIAPHI MEH Oy TeHepaTOpJIapbIHBIH
JKYMBIC iCTE€y TPUHIMITEPIH, Ta3 OHE JKYMBIC OPTACHIHIAFBI MPOLECTEPIli, SHEPTUSHBI
TYPJACHAIPYAIH HEri3ri TEXHOJOTHSJIBIK CXEMalapblH, Ka3aHABIK KOHABIPFBUIAPBIHBIH
CXEMacChlH, Ka3aHABIK KOHIBIPFBUIAPBIHAAFBl HETI3T1 JKBUTY MPOIECTEPiH, HETi3Ti KBUIY
JKaOIBIKTAPABIH KBUTYJIBIK )KYMBICBIHBIH THIMIUIITIH Oaranay 9[[iCTepiH OKUbI, HETI3T1 KBLTY
JKaOBIKTAPBIHBIH TECPMUSIIBIK JKYMBICBIHBIH THIMIUITIH Oaranay omictepi. CTymeHTTEp
Ka3aH/ABIKTBIH J>KbUTy OajlaHCBIH KYpPAacThIpy apKbUIbl OTHIH LIBIFBIHBI MEH THIMIUIITIH
aHBIKTAlbl, JKaHy KaMepachl MEH Ka3aHABIKTHIH KbI3ABIPY OCTTEpiHIH CHIATTaMaiapbiH
ecenrelini. KopbIThIHIBI Oara jxa30aria eMTHxaH 0apbICHIH/IA KaJIbIITACThIPHLIAIbI.
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Lenv Oucyuniunvl: NOO20MOBKA CMYOEHMO8 K OYeHKe 3phekmugHocmu menniogou pabomuvl
OCHOBHO20 MENnoMexXHU4ecKko2o 000pyO008aHUs NPOU3BOOCMBEHHLIX U  KOMMYHAIbHBIX
komenvHolx. Cmydenmuvl usyuam NpuHyunvl  padomvl  KOMEIbHbIX  YCMAHOBOK U
napozenepamopos, npoyeccvl 6 2a3060l u pabouell cpeodax, OCHOGHbIE MEXHON02UUECKUEe
cxembl  npeobpaz08aHus  Hepeuu, KOMNOHOBKU KOMENbHbIX — dA2pe2amos, OCHOGHble
menyiomexHu4ecKue npoyeccol 8 KOMeabHbIX YCMAHOBKAX, Memoobl OyenKu d¢gdexmuernocmu
Meno8ol pabomvl OCHOBHO20 MeniomexHuyeckoeo obopyoosanusn. CmyodeHmul onpeodeisim
pacxoo monauea, KodIPuyuenm none3Ho2o O0eucmeuss nymem cOCMAGNeHUs Menio8o2o
bananca Komaa, paccyemarm Xapakmepucmukiu MONOYHOU Kamepvl U NOBEPXHOCMEl
Hazpeea komaa. Mimozoseas oyenka byoem c@popmuposana 8 xooe 3auumsl NPOEKma.

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

444

JocTypai emec xoHE
YKAHAPTHUIATHIH KbLTY
SHEPTHCHIH OHAIPY /
Herpanummonnas u
BO300OHOBIsIEMAs
Teruiorenepanus/ Non-
traditional and
renewable heat
generation

IToHHIH MakcaTbl CTYAEHTTEpIE OACTYPJi €MeC JKOHE KAaHAPTBhUIATBIH SHEpPIrus Ke3lepiH
naiijanany apKbUIbl TYTBIHYIIBUIAPABl XBUIYMEH KaMTaMacbl3 €Ty CXeMallapblH d3ipliey
JNAFABUIApbIH  KaJbinTacTeipy. [IoHHIH Ma3MyHBI KeJeci TaKbIPBINTapJbl  KaMTHIIbL:
Kazakcrangarsl JocTypili eMec )KoHe JKaHAPTHUIATHIH SHEPTHsl KO3IepiHiH XKaFaaibl MEH Jamy
Oomamarbl, KYH SHEpPTHACHIH JKbUTy, OMOOTHIH, OMOIHEPTETHKAIBIK KOHIBIPFBUIAP OHIIpYTe
TYPJCHAIPY, MASCTYpJi €eMec >KOHE J>KaHAPTBHUIATHIH OJHEPrusl Ke3AEpiHIH HSKOJIOTHSICHL.
Toxipubenik cabakrapAa CTyIEHTTEp IOCTYpPJIi €MeC JKOHE >KaHAPTBUIATBIH DHEPTHUs
Ke3JlepiHe HeTi3[e/reH HeMece MaiianaHy apKbUIbl KbUIYMEH XaOJABIKTay CXeMajapblH
o3ipieyai YHApEeHemi; AOCTYPil e€MeC KoHE XKaHAPTHUIATHIH DHEPTUS KO3JEpiHE HETi3AeNTeH
JKBITYMEH KaOJpIKTay CXeMalapbhlHBIH KOHCTPYKTHBTI €CeNTeylepiH XYprizy, KeMipTeri
131HIH, HOIIIK TEXHOJIOTHUACHIH EHT13y HOTWKECIHIE SUSHIBI 3aTTapIbIH,
UIBIFApPBIHABIIAPBIHBIH, TOMEHACYIH aHbIKTaiabl. KopHIThIHABI OaFanay mMOpPTQOIHOFa
HeTi3Jeneni.

Lenvto Oucyunaunvl s613emcs opmuposanue y cmyO0eHmos Hagblkos OJid paspadbomku cxem
mennocnabdjcenus — nompebumeneii  nymem — UCHONb306AHUA — HEMPAOUYUOHHBIX U
60300H06IAeMbIX UCMOUHUKO8 dHepauu. Codepacanue OUCYUNTUHBL BKIIOUAEm Cledylouue
membl: COCMOsAHUE U NEPCHeKMUsbl Pa3eumus HempaouyuoHHbIX U B0300HOBIAEMbIX
ucmounuxog suepeuu 6 Kazaxcmawe, npeobpaszoseanue conHeunou sHepeuu O NOJIYYEHUs
menyiomul, OUOMONIUBO, OUOIHepeemuyecKue YCMAHOBKU, IKON02U HeMPAOUYUOHHBIX U
80300HOGNIAEMbIX UCHOYHUKOG dHepeuu. Ha npakmuueckux 3aHAMUAX CMYOeHMbl HAYUAmCcs
paspabameisams cxembl MeNIOCHADICEHU HA OA3e UMY C UCIONbI0BAHUEM HEMPAOUYUOHHBIX
U 80300HOBIAEMBIX UCMOYHUKOB SHEPIUU; NPOU3BOOUMb KOHCMPYKMUGHbIE pACYembl cXem
menniocnabicenus Ha 6aze HempaouyuoOHHbIX U B0300HOBNAEMbIX UCMOYHUKO8 OSHepul,
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onpeoensim COKpawjeHue dSMUCCULl 8PEOHbIX Beuecms Om GHEOPEHUs] MEeXHONI02UU HYILe8020
yenekuciomno2o cieoa. mozosas oyenka 6yoem chopmuposana 3auiumsl ROpmaeouo.

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.

44.5

I"a3 TypOunasl xxoHe
Oy ra3mel
KOHJIBIPFBLIApHI /
l'azorypOunHBIE N
Mapora3oBble
ycranoBku/ Gas turbine
and combined cycle gas
plants

[loHHIH, MaKcaThl Ka3ipri 3aMaHfBl SHEpPreTHKAIBIK ra3 TypOuWHanmbl >X9He Oy Tras3ibl
KOH/IBIPFBIIAPB! YIIIH Ka0ABIKTHI TaHJAAyJa OHTAMIBI HICHIMII kacay OOJBIN TaObLIaMbL.
IToHHIH, Ma3MyHbI: TypOOMAalMHAIapAblH, TEOPUSICHl MEH KOHCTPYKLMSACHI, XKBULY JIIEKTP
CTaHILMSIAPBIHBIH,  DJIEKTP  TEHEpaTOpJaphlHBIH,  JKETeri  peTiHme  Tra3TypOMHaIBIK
KOHBIPFBIIAPABIH, )KYMBIC iCTey MPHUHINII; KYIITIK ra3 TypOUHAaJbI )KaHE apajac UKl ra3
KOH/IBIPFBIIAPBIHBIH, CXeMallapbl MEH IUKIJIEpi, cXeMa >KaOJbIFbIHBIH, KypaMbl, JKYMBICKa
OeifiMaenyi, )KyMBIC CYHBIKTBIFBIHBIH, TTapaMeTpJIepi, JKbUTy CYJIOaapbiHBIH, CHITaTTaMallaphl,
SHEPreTHKAJBIK, KOPCETKIITEp JKoHE Ta3TypOMHAIBIK, JKoHE apajac LUKIAI Ta3
KOH/IBIPFBIIAPBIHBIH, THIMAUTITIH apTThIpy aaictepi. Taxipubenik cabakrapaa cTyIaeHTTep Oy
ras3npl JK9HE Tra3TypOWHANBIK KOHABIPFBUIAPIBIH, HETI3rl JKOHE KOCAJIKBI KaOIBIKTAPBIHBIH,
napaMeTpiepiH JK9HE OJapIblH, JKYMBIC pEKHMIEpPIH CTAaHAAPTTHl JIICTep HeEri3iHze
ecenrelini. KOpeIThIHIBI OaFa icTi menry OapbIChIHIA KAJBITACATbL.

Lenvio Oucyuniunvl AGIAEMC  2eHEPUPOBAHUE ONMUMATLHO2O peuleHuss npu  vlbope
000pY006aAHUsL COBPEMEHHBIX IHEPLEMUYECKUX 2A30MYPOUHHBIX U NAPO2A306bIX YCIMAHOBOK.
Cooeporcanue OucyuniuHbl: meopusi U KOHCMPYKYUs. mypoomMauwiun, NpuHyun padomuol
2a30MYpPOUHHBIX  YCMAHOBOK 6 Kauecmee Npugodd INEeKMPO2eHepamopos meni06bix
INEKMPOCMANYUL, CXeMbl U YUKIb IHEPIeMUYECKUX 2A30MYPOUHHBIX U NAPO2A306bIX
VYCMAHOBOK, COCMA8 000py00sanus cxemvl, adanmayus K pabome, napamempuvl paboue2o
mena, Xapaxkmepucmuxu MenI08blX CXeM, OdHepeemuyecKue mnoKazamenu u cnocoovl
NOBbIULEHUSL IKOHOMUYHOCIU 2A30MYPOUHHBIX U NAPO2A308bIX yemanosok. Ha npaxmuueckux
3aHAMUAX CMYOEHMbl NPOU3BEOYIM PACHem NApPaAMempos OCHOBHO20 U BCNOMO2AMETbHOO
000py006anUs cxeM NApo2a308blX U 2A30MYPOUHHBIX YCIMAHOBOK, DENCUMO8 UX pabomvl Ha
OCHOBe CMAaHOapmMHubIX Memo008. Umoeosas oyenxa 6yoem cpopmuposana 6 xode peuieHus
Kelica.

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
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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.

44.6

Koy ke3nepin
)obamaynafrel IT
TEXHOJIOTHSLIIAp KIHE
’KacaHbl MHTEJUJIEKT /
IT- TexHonoruu u
HUCKYCCTBEHHBIN
WHTEIUICKT MPU
MTPOCKTUPOBAHUU
ncToyHukoB Tera/ [T
technologies and
artificial intelligence in
the design of heat
sources

[ToH1 OKYABIH MaKcaThl — )KbUTY SHEPTUSACHIHBIH, KO3EPiH, KbLTyIHEPI€TUKACKIH )KOHE JKbLITY
TEXHOJIOTHSUIBIK, JKaOMbIKTaphlH koOaidaynaa IT-TeXHOIOrus 3>K9HE JKAacaHAbl HHTCIUICKT
caylachIHIAFbl OLTiMII HaMbITy. [I9HHIH, Ma3MyHBI: aKMapaTThIK, TEXHOJOTHUS TYCIHIri, OHBIH
KaCHETTepi, ’KacaHIbl MHTEIJICKT JKOHE OHBIH, YHEPIeTUKAHBI JTAMBITYIaFbl POJIi, YKOHOMHUKA
MEH KOFaMHBIH, JaMYBIHIIAFbl aKIMapaTTHIK, TEXHOJOTHUSHBIH, POITi; aKIapaTThIK KayilcCi3mikke
KipicIie; JKbITy-OHEPreTHKAJIaFbl aKMapaTThIK, TEXHOJIOTUSIIADP, SHEPTHSHBI U(PIAHABIPY,
SHEPTEeTUKAIBIK HHPPAKYPHUIBIMAAFEI 3aMaHayH YPAICTEP; aBTOMATTAaHIBIPBUIFAH KYHenepe
UG PIAHIBIPY; XKBUTYIHEPreTHKAIaFbl KOMIIBIOTEPIIIK TEXHOJIOTHsIIAp, KbUTyIHEPreTUKAIaFbI
JKacaHIbl WHTEIUIEKT MYMKiHAiKTepi. Taxipubenik cabakrapma crymertrep AutoCad sxome
Compas OaFpmapiaManapblH TaijanaHa OTBHIPHIN, KBTIy SHEPreTHKACHl KJHE IKBLIY
TEXHOJIOTHSJIAPHl KaOABIKTApbIH, JKEKe >Ka0AbIK OJIOKTapbIiH ko0anaiinbl. KOpBITHIHIBI
Oarasnay )x00aHbl KOpFay Ke3iHJIe KaJbITacalbl

Lenvio uzyuenuss oucyuniuHsl a6naemcsa Gopmuposanue sHanuii 6 oonacmu IT- mexnonoeuu u
UCKYCCIBEHHO20 UHMENIeKMAa Npu NpoeKmupo8anuu UCMOYHUKOE MENN06ol SHep2ul,
MenyiodHepeemu4ecko2o U meniomexmonocuyeckoeo  obopyoosanus.  Codepowcanue
OUCYUNIUHBL: NOHAMUE UHPOPMAYUOHHOU MEXHONIOSUU, ee CBOUCMEA, UCKYCCMBEHHbII
UHMENIeKM U e20 POib 8 PA3GUMUU IHEPLeMUKU, PONb UHDOPMAYUOHHLIX MEXHOA02Ull 6
paszsumuu  SKOHOMUKU U obwecmea, 66edenue 6 UHPOPMAYUOHHYIO OE30NACHOCMb,
UHpOpMAYUOHHBIE — MEXHONOSUU 6  MeNnlodHepeemuKe,  Yugposusayus  dHepeemuxi,
cospemeHHble  MpeHObl 8  dHepeemuueckou — uHgpacmpykmype;,  yugposuzayus 6
A8MOMAMUUPOBAHHBIX ~ CUCEMAX, KOMNbIOMEPHble MEeXHON02UU 6 Menj0IHep2emuxKe,
B03MOJICHOCIU UCKYCMBEHHO20 UHMeNLIeKma 6 meniodHepeemuxe. Ha npaxmuueckux
3aHAMUAX CMYOEHMbl NPOEKMUPYIOm  Meni0IHepeemu4eckoe U meniomexHoI02U4ecKoe
o0bopyodosanue, omoenvhvle Y3abl 000pYO0BaHUsi ¢ UChOb308aHuem npozpamm AutoCad,
Compas. Umozoeas oyenrxa 6ydem cpopmuposana 6 xo0e 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
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44.7

Koty
OHEPreTUuKaCbIHAar bl
IUQPIIBIK IEemiMaep
JKOHE >KaCaHIbl
unresuekt/ Digital-
peuexnus u
I/ICKyCCTBeHHLII\/JI
HHTCJIJICKT B
TCHJ'IOSHepl“eTI/IKC/
Digital solutions and
artificial intelligence in
thermal power
engineering

Ilon  cTy#eHTTepre  >KbUTy9HEPT€THKAaHBIH  IMEPCHEKTHBTI  OarbiThl —  OUGPIBIK
KBUTy?HEPTeTUKaHbl urepyre OarbiTTanradH. CTyAeHTTep >KaOABIKTHI TaimanaHy KesiHjae
JKacaJFaH YJIKEH JACPeKTep MAcCHBTEPiH OHJIEY JKOHE TalAay YIUiH »KacaHabl HHTEIUIeKT (Al)
JKOHE MAIUHAIBIK OKBITYIBIH (YHKIHOHAJIIBIFBIH 3€PTTEHII; TEXHOJOTHUSIIBIK aKmapaTThl
JKUHAY, Oepy JKoHE ecenTey Kyheci; poOOTTaHABIPY; 3aTTapAblH HHTEPHETI; YJIKEeH NepeKTep;
JKacaH/Ibl MHTEIUIEKT XKoHE OJIOKUCHH; « AKBUILIBI Yil» SHEpTust YHemuey xyheci. Taxipuoenik
ca0aKkTapa CTyIEHTTEP JKbIIy SHEPreTUKACHIH HU(PIaHAbIPY caJachlHAAFbl MOCENEHIH XKaii-
KYHIH TaJiaiibl, )XbUTy SHEPreTHUKAJBIK O0BEKTUICP I OaKbUiay MEH 0acKapyIblH U(PIIBIK
KypangapelH naiigananansl. [lon Teopusuiblk OeniMal jxkoHE k00aHBI KOpFrayAbl KaMTHUTBIH
apajiac eMTHXaHMEH asKTanajpbl.

Jucyuniuna Hayeirena Ha o0cCB0eHUe CMYOeHmamu NepPCneKmueHo20 HANpAeieHus 8
meniosHepeemuke — yugposoli meniosnepeemuxu. Cmyoenmuvl uzyuam @yHKYUOHAT
uckyccmeennoco unmennexma (MH) u mawunnozo obyuenus ons obopabomxu u awaiusd
Maccusos OONLUIUX OAHHBIX, 2eHepUpyeMblXx 8 npoyecce pabomvl 000pYOOBAHUS, CUCTHEMY
cOopa, nepedauu u pacuiema MeXHOIOSUYECKOU UH@OpMayuu, pobomuzayuio; UHmepHem
sewell, Big Data;, uckyccmeenuviti unmeniekm u OIOKYeUH, cucmema 0epexiciugozo
oHepeonompebnenust « Ymuulii 0omy. Cmyodenmul Ha NPAKMUYECKUX 3AHAMUAX AHATUSUPYIOM
cocmosiHue npobiemsl 8 001aCMU YUPDPOBU3AYUY MENTOIHEPLEMUKU, UCHOTb3YIOM YUPDPOBbLE
cpeocmea KOHMpOAs U YAPAGLeHUus meniodHepeemuyeckumu odvexmamu. Jucyuniuna
3a6epuuUmcs KOMOUHUPOBAHHBIM HK3AMEHOM, GKIIOUAIOWUM 8 CeDsl MeopemuyecKyio 4acms u
3awumy npoexkma.

The discipline is aimed at students mastering a promising direction in thermal power
engineering — digital thermal power engineering. Students will study the functionality of
artificial intelligence (Al) and machine learning for processing and analyzing large data arrays
generated during equipment operation; system for collecting, transmitting and calculating
technological information; robotization; internet of things; Big Data; artificial intelligence and
blockchain; "Smart Home" energy saving system. During practical classes, students analyze
the state of the problem in the field of digitalization of thermal power engineering, use digital
means of monitoring and managing thermal power facilities. The discipline will end with a
combined exam, including a theoretical part and a project defense.

OH/PO/LO 2,4,6

44.8

KbputymeH KkamMmTaMachl3
€Ty aBTOHOM/IbI
xyitenepi /
ABTOHOMHBIE CUCTEMBI
TeruiocHa0xeHus/
Autonomous heating
systems

[ToHHIH MaKcaThl — OHEPKACITITIK KOCITOPHIHAAPIBIH KOHE OOIKETTIK CEKTOPIBIH KBUTyMEH
KaOAbIKTay JKyHenepiHne aBTOHOMIBI DHEPTHs KO3IEepiHiH JKYMBIC iCTey XoHE MNaijanaHy
MPUHIIMNTEPiH OUTeTIH MaMaH#apabl naibiHmay. [IoHHIH Ma3MYHBI: aBTOHOMIBI KOHE
OpPTAJBIKTAaHABIPBUIFAH JHEPrHs Ke3Jepi, aBTOHOMIbI JKbUIYMEH >KaOIBIKTay KYyHelnepiH
kobanay Heriziepi, aBTOHOMIBI JKBUTYMEH JKaOABIKTay JKYHENIepiHiH HETi3Ti >KaOIbIKTaphl,
AaBTOHOMJBI Ka3aHIBIKTap, ra3 IOPLICHBAI KOHIBIPFBUIAp, Ta3TypOWMHAJBIK OHE apajac
OUKJIAI Ta3 KOHIBIPFBUIAPBI, MHUKPOTYypOWHANap, aBTOHOMJBI JKbUTYABIH SKOHOMHKAJIBIK
THIMALUTITL. XKaOJpIKTay KYyHenepi, >KbUIyMEH JKaOIbIKTay JKYHeNlepiHiH HYCKaJlapblH
canpIcThIpy. Toxipubemik cabakTapaa CTYAEHTTEp AaBTOHOMIBI JKBUIYMEH JKaOIbIKTay
KyHenepinae OacTamnkbl HEPTHSHBI MaiianaHy THIMIUICH Oaranaiibl, aBTOHOMABI JKBLTY
JKOHE DHEPTUSIMEH Ka0AbIKTay JKYHeNepiHiH THIMIUIITH Oaranaiibl, aBTOHOMIBI SJHEPTHUSIMEH
JKaOJIBPIKTay KO3JEpiHiH KaOJBIKTAPBIHBIH THIMJUITIH aHBIKTAWIbI, JKBUTy COPFBUIAPBIHIA
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SHEPTUSIHBI TYPIESHAIPYIiH THIMALUIITIH eCenTel . , )XoHe aBTOHOM/IbI Ka3aHIIBIKTHI KayiIci3
naiaganyibl KAMTaMachl3 €Ty IIapaiapbiH a3ipiey. KopeITeiHael Oara mopTdosimo Kopray
KE31H/IC aHBIKTAIa/Ibl.

Lenvio oucyunnunvl 1615emcs NOO20MOBKA CREYUATUCO8, 61A0e0WUX NPUHYUNAMU PAOOmbl
U UCNONB30BAHUSL ABMOHOMHBIX UCHWIOYHUKOG DJHEpeUU 6 CUCHEeMax MenioCHaOI CeHus
NPOMBIULTICHHBIX NPEONpUsmutl. U KOMMYHAIHo20 cekmopa. Codepocanue OUCYUNTUHDL:
ABMOHOMHbIE U  YEHMPATUZ08AHHbIE UCHOYHUKU IHEPSUU, OCHOBbL NPOEKMUPOBAnUs
ABMOHOMHBIX CUCTHEM MENNOCHAOICEHUs, OCHOB8HOe 000pY008aHue ABMOHOMHBIX CUCHEM
MENAOCHAOICEHUS], ABMOHOMHbBLE KOMENbHbIe, 2A30N0PUIHesble azpe2ampl, 2a30mypounnblie u
napozazoevlie  YCMAHOBKU, MUKPOMYPOUHbI, IKOHOMUYeCKds IpdexmusHocmy —cucmem
ABMOHOMHO20 MENIOCHAOICEHUs], CPAGHEHUEe BAPUAHMOE CUCHEM  MENI0CHAONCEHUSL.
Cmydenmsl HQ NPAKMUYECKUX 3AHAMUSIX  OYEHAm  IPPEKmuUsHOCmb  UCHOAb30BAHUS
NEPBUUHOLL DHEP2UU 8 CUCIIEMAX ABMOHOMHO20 MENLIOCHADICEHUs], OYEHM IDPEeKmuUsHOCb
cucmem ABMOHOMHO20 MENI0 U IHeP2OCHADIICEeHUs, onpedensim 3pdekmusHocms pabomul
000pydo6anus OAs ABMOHOMHBIX UCTHOYHUKOS OIHEPEOCHAOICEHUs, Nposedym pacuem
aghpexmuenocmu  npeobpazosanus  dHepeuu 8 MENI0BbIX HACOCAX, pazpabomarom
Meponpusimusi no  0OecneueHulo 0e30nACHOl  IKCHAYAMAyuy aemMOHOMHOU KOMETbHOU.
HUmoeosas oyenxa 6yoem cghopmuposana 6 xooe 3awumsl nopm@onuo.

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

ABTOHOMIBI KBUTyMEH
XKaOAbIKTAY KYyHenepin
)obamay /
[IpoexTrpoBanue
ABTOHOMHBIX CHCTEM
TerocHa0XeHus /
Design of autonomous
heat supply systems

[ToHHIH MaKcaThl CTYIEHTTEpre JKBUTYMEH a0 IbIKTay IbIH aBTOHOMJIBI XKYHeIepiH kobanayaa
KKETTi JaFapuiapIbl MeHrepy OoJibill TaOblnanbl. [IoHHIH Ma3MyHBI: aBTOHOMJIbI YKBUTYMCH
XKaOIBIKTay JKYHesaepiH xobanay Herizaepi. ToxipuOemik cabakTapaa CTyISHTTEep aBTOHOMIBI
Ka3aH/IBIKTBIH JKbUTy CYJIOAChIH €CEeNTel, aBTOHOMbI Ka3aHJBIKTBIH HETI3ri KOHE KOCAIKBI
KaOJBIKTAPBIH €CENTey JXOHE TaHJIay, aBTOHOMJBI Ka3aHJbIK JXYMBICBIHBIH TEXHHKAIBIK-
SKOHOMUKAJIBIK KOPCETKIIITEPiH aHbIKTay. KOpBITBIHIBI Oarajgay aBTOHOMIIBI Ka3aHJBIK
’K00aChIH KOpFray Ke3iHJIe KaJIbINTACaIbI.

Llenvto  Oucyunaunvl  Aeisemcsi npuobpemeHue CMyOeHmMamy HeoOX0OUMbIX HABLIKOS
NPOEKMUPOBAnUsL  AGMOHOMHBIX cucmem meniocHabocenus. Cooeparcanue OUCYUNTUHDL:
OCHOBbl  NPOEKMUPOBAHUSL  AGMOHOMHLIX —cucmem meniocHabocenus. Cmyodenmsl Ha
NPAKMUYECKUX 3AHAMUSAX NPOSEOYM pacyem MeNna080U CXembl AGMOHOMHOU KOMENbHO,
nposedym pacuem u no0OOP OCHOBHOZO U BCHOMO2AMENLHO20 000PYO08AHUS ABMOHOMHOU
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KOmeﬂbHOL?, onpedejz}zm MEXHUKO-3KOHOMUYecKue noxkasameiu pa60m1ﬂ A8MOHOMHOU
komenvHou. Umozosas oyenka 6yoem cghopmuposana 6 xooe 3aujunuvl NPOEeKmMa A8MOHOMHOU
KOMenbHOU.

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

44.10

Kaiitanama sneprus
pecypcTapsl KoHe
oJIap/Ipl Naknanany /
BTopuunsie
SHEPreTUYCCKUEC
pPecypchl U UX
HCIIOIL30BaHueE /
Secondary energy
resources and their use

[TonHiH MakcaTbl — CTYJOEHTTEpJiH KailTagaMa SHEPreTHUKAIBIK pecypcTapibl HaijanaHy
caJlachIHIAFbI OUTIMIEP] MEH JaFIbUIAPhIH TaMbITY )KOHE OJIap/bIH SHEPTETHKAIBIK JJICyeTiH
OHEPKACINTIK KOCIMOPBIHAAPABIH TEXHOJIOTHSIBIK CXeMachlHa THIMI TapTyFra yipety. [IoHHIH
Ma3MyHBI: KaiTalaMa SHEpTeTHKAJBIK pecypcTapibl HaijanaHy Typiepi MeH OarbITTapel,
OHJIpIJIeTIH OHIM KOJEeMiH aHBIKTay JKOHE KalTajaMa DSHEPreTUKAIBIK PecypcTapbl
naiijianay, JKaHFBII KaiiTalaMa SHepPreTHKAIBIK PeCcypCTapabl XKary, THIM/I OTBIH, MaTepHal
aly MakcaThlH/Aa >KaHFBIII KaiTanamMa DHEPreTHKAalbIK PEeCypcTapAbl TEPEH OHILY. KOHE
OHEPTEeTHKAIBIK  TEXHOJOTHS  KOHIBIPFBUIAPBIHBIH ~ JKBUIy  OallaHCTaphl,  JKOFapHI
TEeMIIepaTypaibl eKiHIII PEeTTIK SHEprus pecypcTapblH NalifalnaHy, TOMEH TeMIlepaTypajibl
KBULy OHEpPrusl pPecypCTapblH MaiifanaHy, KoCINOpBIHAApAa JKbULY eKIHII SHeprus
pecypcTapbiH MaiiianaHy, apThIK KbICHIMHBIH EKiHILII JHEPrusl pecypcTapblH Maliaajany.
Toxipubenik cabakTapia CTYACHTTEP OTBIH-3HEPTCTHKAIBIK PECYpCTapisl  YHEMIEY
pe3epBTepi peTiHAE eKiHIII PeTTIK JHEePTeTHKAJbIK pecypcTapibl Tajlaiasl, Herisri
TEXHOJOTHSJIBIK ~ TPOIIeCTep/ie  KalTamamMa DJHEPreTHKAaNbIK pPecypcTapiblH — dJeyeTiH
AHBIKTAWIbl, KOHIBIPFBUIAPABIH TEXHHUKAJIBIK-SKOHOMHUKAIBIK ~OaJlaHCTapblH  Kacalabl.
KopsIThIHIBI OaFa 1CTI 1Iely OapbIChIH/Ia KAJIBINTACAIbI.

Lenvio oucyuniunvl s16151eMcsi HOPMUPOSAHUSL Y CMYOEHMO8 3HAHUL U HABLIKO8 8 001acmu
UCNOTB306AHUSL 8MOPUUHBIX DHEP2OPECYPCO8 U 00YYeHUus IPOEKMUBHOMY B0GIEUEHUIO UX
IHep2emuYecKk020 NOMEeHYUaLad 6 MeXHOIOSUHECKYIO CXeMYy NPOMbIULICHHbIX NPeOnpusmuil.
Cooepoicanue  oucyuniuuvl:  6uUdbl U  HANPABGTEHUS  UCHONBL30BAHUS  GMOPUHHBIX
9HepeemuyecKux pecypcos, onpeoeneHue obvema 6vixooa u ymuauzayuu BOP, coicueanue
eopiouux BOP, enybokas nepepabomia eoprouyux BOP ¢ yenvio noayyenus s¢hgexmughuix
MONAUB, MAMEPUATLHBIE U TEN08ble OANAHCHl  IHEPLOMEXHOIOSUNECKUX YCAHOBOK,
VMUIU3AYUSL BbICOKOTMEMNEPAMYPHbIX meniosvlx BOP, ymunuzayus nuskomemnepamypHuix
mennogvlx BOP, ucnonvzosanue mennosvix BOP na npeonpusmusx, ymuauzayus BIP
u30LimoyHo2o dasnenus. Cmyoenmul Ha NPAKMUYECKUX 3AHAMUAX npogedym anaiuz BOP kak
Pe3epeos  IKOHOMUL — MONTUGHO-IHEPLEMUYECKUX — Pecypcos, — Onpeodensam  NOMeHYUal
BMOPUUHBIX IHEPSEMULECKUX PeCYPCO8 8 OCHOBHBIX MEXHOJ02UYECKUX NPOYEeccax, COCmassim
MEXHUKO-I9KOHOMUYECKUe Oanancvl ycmanogok. Mmoeogasi oyenxa 6ydem cgopmuposana 8
X00e peuteHus Kelica.
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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 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

OHepKacinTiH
YKOHOMHKACHI /
DKOHOMHMKA OTpaciu /
Economics of the
industry

[ToHHIH, MaKcaThl CTYACHTTEP/I JKbUTY OHAIPYIII KIHE KBUTYbI Al aIaHaThIH JKa0IbIKTHIH
DHEPTUsS THUIMAUIIIH apTTRIPY MMapallapblHBIH, TEXHUKAIBIK-DKOHOMHUKAIBIK HETi37eMeCiH
azipneyre naiipiHmay. IIoHHIH Ma3MyHBI: MIAPYamIbUIBIK, JKYPri3ymri CyOBEKT peTiHzae
SHEPreTHKAJIBIK, KOCINOPBIH; KICIMOPBIHHBIH, OHAIPICTIK KyaTbl; KOCIMOPHIH HIBIFBIHAAPEI
JKOHE OJICKTP JKOHE IKBUIYy OJHEPTUSACHIHBIH KYHbBI; OafFa, Mmaija >X9HE PEHTA0CIbILIIK;
KOCINOPBIHAB (KaOIBIKTHI) J>KaHFBIPTyFa HEMece PEKOHCTPYKIWUIayFa SKOHOMHKAIBIK,
WHBECTHUIMATIAPABI ecenTey. [IpakTHKaIbIK cabaKTapia CTYJACHTTep KypJeli calbiMaap MeH
aMOPTH3alMsAHBl E€CENTeHi; HEeri3ri eHIIPICTIK KOpJjapAbl MNaijanaHy KepceTKIiTepiH
€CenTey; JICKTP )KOHE )KbUTY SHEPTHSICHIH OHAIPYTe )KOHE OTKI3yre apHaJFaH IIbIFbIHAAPIBIH
ece0i; KypJelni cambIMIapIblH, SKOHOMUKAJIBIK THIMIUTITIHIH, KOPCETKIIMITEPIH €CenTey, KbLTY
SHEPTeTUKATBIK KaOABIKTapbIH, SHEPTUsl THIMIUIITIH apTThIPY MIapaliapblHa IIBIFBIHIAPIBI
ecentey. CTyaeHTTep alMaKTBIK KICIIOPBIHIAPABLIH, KeHcTepiH HIenie OTHIPHIN, 63 OeTiHie
TEXHUKAIBIK-DKOHOMUKAJIBIK, HET13/IeMe TalbIHIANIbI J)KOHE )KYMBIC iCTEN TYpFaH 6HIIPICTiH,
TYPJTi TEXHOJOTHSIIBIK, HYCKAaphl MEH MOJICPHU3ANUSCHIH CallbICTBIPaabl. baranay jx00aHBIH
93IpJCHICH TEXHUKAIBIK-DKOHOMHKAIIBIK, HETI3JIEMECIH KOpFay HOTWXKelepi OoUbIHIIA
Kyprisineni. baramay ¢opmacel — OusHec-kocmap TYpiHAEri 63 K00aHBI3bl KOMIIIK
AJIBIHIIA KOPFay.

Lenv Oucyunaunvl — nOO20MOSKA CMYOEHMO8 K pA3pabomKe MeXHUKO-3KOHOMUUECKO20
000CHOBAHUSL  MEPONpUAMULL N0  NOGLIUEHUIO  dHepeemu4ecKkol  Ighgexmugnocmu
Menio2eHepupyioweco U menioucnonvb3yiowezo 06opyoosanus. Coodepaicanue OUCYUNTUHDL:
9Hepeemuyeckoe npeonpuamue Kaxk CcyOvbekm — X03AUCMBO8AHUA,  NPOU3BOOCHGEHHAS
MOWHOCMb NPEORPUSMUSL, U0EPICKU NPEeOnpUsImuil. U ceOecmouMoCmsb IAEKMPUecKoll u
MENna0601U IHEP2UU, YeHO0Opa30eanue, NPUOLLIL U PEHMAbETbHOCTD, PACYem IKOHOMUYECKUX
BIOJICEHULl 8 MOOEPHU3AYUIO UTU PEeKOHCMPYKYuto npeonpusimusi (obopyoosanus). Ha
NPAKMUYECKUX —3AHAMUAX ~ CIMYOeHmbl  NPOU3BOOAM  pacuem  KANUMmAnioGL0NCeHUll U
AMOPMU3AYUOHHBIX — OMYUCTEHUL,  pacyem  noxasamenell  UCHOIb306AHUSI  OCHOBHBIX
NPOU3B00CMBEHHBIX (POHO08, pacuem KATbKYIAYUU 3ampam HA NPOU3800CME0 U Pearu3ayuio
NEKMPUYECKOll U MEeNnIo8ol  JHepeuu;,  pacdem  noxkazameneil  IKOHOMUYECKOU
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IhpexmueHocmu KanumanbHblX LONCEHUL, PAciem KaTbKYISYUu 3ampam Ha Meponpusimus
N0 NOBLIUEHUIO dHEP20IPhexmusHocmu meniodsHepeemuieckoeo obopyoosanus. Cmyoenmol,
peutas  Kelicbl NPeONnpusmull  pecuoHd, CAMOCHMOAMENbHO — NO020MOGSIM — MEXHUKO-
9KOHOMUYECKOE O000CHOBAHUe U CPAGHEHUe pA3IUYHLIX  8APUAHMOS  MEXHOAO2UU U
ModepHusayuu  Oelicmayioweco npouzsoocmea. OyeHusanue NpPoOBOOUMCs N0 UMO2aM
3auumosl  paspabomantoc0 MeXHUKO-IKOHOMUYLeCK020 0bocHo8anus npoekma. Dopmotl
OYEHUBAHUSL ABTISLEMCS NYOTUYHAS 3aUUMA COOCMBEHHO20 NPOEKMA 6 8ude DU3HeC-NIand.

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 form of a business plan.

45.2

OHEPKAICITITIK
KacinopbeIHaapAa
SHEPTHUSIHBI OacKapy sl
yiBIMAAcCThIpy /
Opranuzanust
9HEPTOMEHEIKMEHTA
Ha MPEINPHUITHIX
otpacnu / Organization
of energy management
at industry enterprises

IToHHIH MaKcaThl - KQCIMOPBIHHBIH MIAPYaIlbUIbIK KBI3METIH KaMTaMachl3 €Ty YIIiH dHEeprus
pecypCTapbIHBIH KaXKETTI MeJILepiH OHIIpy, TachkManiay >XoHE MaiiianaHy NpoLeCcTepiH
Oomkayra jkoHe OakpUlayFa MYMKIHIIK OepeTiH 3Heprus TYTHIHYAbl OacKapy >KyHeciHiH
JaFabUIapbIH aMBITY; TEHEepaToplaH TYTHIHYIIbIFa JCHIHTI 3HEPrusiHbl OedyaiH OapibIK
Ti30€riH JKyHesdal Tanaayabl KaMTaMachl3 €Ty; KbLIy JHEPreTUKAJIBIK MPOLECTEP/l Ky3ere
acelpy Ke3iHIe SHEeprusi MEH pecypcrapAbl YHEMJIEy MEH KOpIUaFaH OpTaHbl KOpPFayaAbl
KaMTaMmachl3 €Ty Tocimmepi MeH Kypaimaapsl. IIoHHIH Ma3MyHBI: JHEpPrus YHeMIeyai
3aHHAMAJIBIK PETTEY, OTHIH-3HEPT€TUKAIIBIK pecypcTapabl Naligaaany sKkoHe SHEpIrus YHEMAEY,
OTBIH-DHEPIeTUKA CAJIACHIH TYTHIHYIIBUIAPIBIH YHEPTHUS TEHrepiMepi, SHeprusl YHEMAEyY ic-
HIapajapblH 134€ey KOHE iCKe achIpy CXeMachl, KSCIMOPBIHHBIH ONEPALMSIIBIK MEHEPKMEHTIHIH
KeIIeH/1 JKYHeciHIH Kypampac OeJiri peTiHAe SHeprus MEHEIKMEHTI XKyHeci, >KbLTy
SHEPTUSICHIH  OHIIPY Ke3iHAe OJHeprust YHeMIey oMicTepi, JHeprus TeHrepiMJIepiH
KaJIBINTACTBIPY JKOHE HSHEprusi eceOi, mapaMeTpieplli CaHABIK COWKECTeHAIPYIl KoJgaHy-
ecenTey-Talnay o/iCi, eCenTey-CTaTUKAJBIK KOHE TKIPHOeINiK ChIHAKTap, JKbLUTYy YHEPTUSACHIH
TachIMajlay »JKOHE TapaTy  OKYHellepiHAeri OJHEprusiHbl YHeMaey, FuMmaparrtap MeH
KYpBUIBICTap/a SHEPIUsHBl YThIMABI Naipanany. llpakTukanslk cabakTapaa CTYIOEHTTEp
KOCIMOPBIHHBIH JHEPrUsi MEHEIKMEHTIHIH OapiblK acnektiepin yipeneni. CryneHtTep
Kelleci MIHACTTEep Il IIeUTymi YHpeHeIi: 3epTTey OOBEKTICIH 3epTTey; KOCIMOPBIHAA dHEPTHI
MEHEPKMEHTI KYHeciH YHBIMIACTBIPYABl KapacThIpy; SHEPTusi YHEMIEYAl Kocrapiay
MPUHIIUNTEPIH KapacThIpy; DHEPTUS YHEMIEYAIH SKOJIOTHSUIBIK ACHEKTIIEPiH KapacThIpy,
SHeprusi ayawTiHiH, TopTiOi. KopbIThIHABI 6aFa icTiH memwiMiH Koca ajfaHAa, apaJjiac
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eMTHXaH HeTi3iHJe KaJbInTacabl.

ILenv Oucyuniunvl - pazeumue HABLIKOE CUCMEMbl YHPAGLEHUS IHEeP2OROMpedneHUeM,
nO360MAI0WeEl  NPOZHO3UPOBAMb U KOHMPOIUPOBAMb  NpOYecchl  GbipabomKu,
MPAHCNOPMUPOSKU U UCNONb30BAHUSL  HEOOXO00UMO20 KOIUHECMEA OHepP2opecypcos Ois
obecneyenus XO03AUCMEEHHOU OessmeNbHOCMU  NPeOnpusmus;, 00ecnedyeHus CUCMEMHO20
aHanuza 6cell yenu pacnpeoeieHuss IHepeuu: om 2eHepamopa 00 nompedoumeins, CHOCoH08
ucpedcme obecneueHusr IHEP2O- U PecypcocoOepedceruss i 3auumsl OKpydlcaioujell cpedvl npu
ocyuecmeneHuy  menjosHepeemudeckux — npoyeccog.  Codepoicanue  OUCYUNTUHDBL:
3aKOHOOAmeNbHOe — pecyIuposanue  IHepeocOepedtcenus,  UCHOIb308AHUE — MONIUGHO-
9Hep2eMmuUYeCcKUx pecypcos u snepeocoepediceHue, IHepeobaiancel nompedumenei moniueHo -
9HepeemuYecKol Ompaciu, cxema NOUCKA U Pedaru3ayuu Meponpusmull 3uepeocoepesicenus,
cucmema 3IHePOMEHEONCMEHMA KAK KOMNOHEHM KOMIJIEKCHOU CUCMEMbl ONEPayuoHHO20
MeHeOddHCMeHma npeonpusimus, Memoovl IHep2ocOepedceHus: npu npou3eoocmae menaiogou
9Hepeuu, Gopmuposanue HePLOOANAHCO8 U DHEP2OYUen, NPUMEHEHUE KOIUYECEEHHOU
udeHmuurayuu  nApAMempo8  —  PACYEMHO-AHATUMUYECKUN  Memoo,  PAcHemHo-
cmamuyeckutl U ONbIMHble UCHBIMAHUS, IHEPLOCOEPENCEHUE 6 CUCIEMAX MPAHCHOPIMUPOBKU
U pacnpeoenenus Menio6ol dHepeuu, pPAYUOHATbHOE UCHONb30BAHUE dHEP2UU 6 30AHUSIX U
coopyoicenuax. Ha npaxmuueckux 3amamusix —cmyOoeHmvl u3yuaiom 8ce  aACheKmbl
9HepeomeHeddcMenma npeonpusmus. CmyOoeHmbl HAYH4amcs pewams Cieoyiouue 3a0adu.
usyuenue  0bveKma UCCne0osanusi,  pAcCCMOMpeHue  OpP2aHu3ayuu cucmembl
IHEPLOMEHEONCMEHMA  HA  NPEeONnpUsmuu;  PaccMOmMpeHue NPUHYUNOS  NIAHUPOBAHUS
9Hepeochepedcenus,  pACCMOMpPEHUe  IKOIOSUHECKUX — ACNEKMO8  IHEPeOCOEPeltCceHus.,
npoyedypa sHepeoayouma. Hmoecosas oyenxa Oyoem cghopmuposana Ha  OCHOGe
KOMOUHUPOBAHHO20 93AMEHA, BKIIOYAIOWe20 peuleHue 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.

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.

453

Koty
OHEPreTUuKaCbIHAar bl
cara xyienepi xoHe
XanbIKapanbeik [ISO
CTaHAapTTapsbl /
CucremMbl KauecTBa 1
MCKAYHAPOAHLIC
crangaptel [SO B
TCIUIOOHCPICTHUKE /
Quality systems and
international 1SO
standards in thermal
power engineering

[Tonnin makcatel — ISO 9000 cepusCHIHBIH XaJbIKApalbIK CTaHAAPTTaphl OOMBIHIIA cama
Xy#ecinig ynriaepin oky.llorHiH Ma3zmynsr: Cama MEHEKMEHTIHIH 9MiCTEMENiK Heri3aepi,
cama MEHEI)KMEHTIHJErl NPHUHLUUOTEP MEH Tocuiaep, JKbULy JHepreTHKachiHaarsl [SO
XalbIKapaidblK CTaHAapTTaphl. ToxipmOemk cabakrapia CTYACHTTED JKBUIY-dHEpTreTHKa
cajachblHOA cama MEHEIKMEHTI J>KYHeciHe KaThICThl CTaHJapTTap MEH HOPMAaTHUBTIK
KyKaTTamMaHbl  KOJIAHYIOsl  YHpEHemi, cama MEHEDKMEHTI KYWECiHIH  THIMIUTIK
KOPCETKIIUTEePiHiH JKETICTIKTEpiH Tallailipl, KYPhUIBIMBIMEH, Ma3MYHBIMEH >XOHE KOJAaHy
TOpTiOiMeH TaHbIcaabl, coHbIMEeH Katap [SO 9000 cepusCHIHBIH CTaHIAPTTAPBIH KOJIAAHY bl
yiipery. KypcTelH Ma3MmyHbl cepTU(UKATTay KypCTapblHBIH Ma3MyHbIHA KOWBIIATHIH
TanantapMmeH yinecripiared. CTyACHTTEp/IH XalbIKapalblK CepTH(UKAT alyra MYMKIHIIT
Oap. KopwITBIHIIBI OaFa TecTiiey jKoHE aTTecTaTTay eMTHUXaHbIHA YKCAaC iCTi Ienry TypiHAeri
apajac eMTHXaH Ke31HJIe KaJbINTacalbl.

Lenvio OucyunnuHsl A67AemMca usyyeHue mooenell cucmem Kauecmed no MednHCOYHapoOHbIM
cmanoapmam cepuu 1SO 9000. Jlucyuniuna cooepoicum: Memodonozcuyeckue OCHOBbL
VAPABAEHUSL KAYECMBOM, NPUHYUNDL U NOOX0ObL 8 MEHEOHCMEHME KAYecmed, MeHCOYHAPOOHbIe
cmanoapmul 1SO 6 mennosnepeemuke. Ha npaxmuueckux 3anamusx cmyoeHmvl HAY4amcs
HOML306AMbCST CMAHOAPMAMU U HOPMAMUGHOU OOKYMEHmayuel, CEA3aAHHOU ¢ CUCTeMOl
MEHEONHCMEHMA KAUecmed 6 MenjiodHepeemuKe, AHAIUUPO8ams OOCMUMICEHUs NoKazamernetl
ahpexmuHocmu  cucmemvl MeHeOHCMeHma KAuecmed, O3HAKOMAMCS CO  CMpYKmypoll,
cooepoicanuem U NOPsOKOM NPUMEHEHUs, d MAKICe HAYYAMCS UCHOTb308aMb CIAHOAPHIbL
HCO cepuu 9000. Codeporcanue Kypca apMoHUUPOSAHO ¢ MPebOBAHUAMU HO COOEPIHCAHUIO
cepmuuUKayuoHHbIX Kypcos. CmyoeHmbl UMeron 603MONCHOCHb NOJYUUMb MENCOYHAPOOHbLU
cepmuchuxam. Umozcosas oyenxa 6yoem cpopmuposana 8 x00e KOMOUHUPOBAHHO20 I3AMEHA
8 8UOe MeCMUPOBAHUsL U PEUEHUs. KelCAd RO AHATI02UU C CEPMUPUKAYUOHHBIM IK3AMEHOM.

The purpose of the discipline is to study models of quality systems according to international
standards of the ISO 9000 series. The discipline contains: Methodological foundations of
quality management, principles and approaches in quality management, ISO 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 1SO 9000 series standards. The course content is harmonized
with the requirements on the content of certification courses. Students have the opportunity to
receive an international certificate. The final grade will be formed during a combined exam in
the form of testing and solving a case, similar to the certification exam.
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XKeury-3Hepreruka
caJlaChIHAFbl

HQHHiH MaKCaTbI-KbLIIy SHEPIreTUKACbIHAArbl CallaHbl KaMTaMacChbl3 CTYy npo6neManapLIH
Tajlgay OarJbUlapblH JKOHC JKbUIY OHCEPICTHUKAChl CajlaChlHAa OHCPIruA YHGMI[CYI[i
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HOPMATHBTIK JKoHE
o/licTEeMEITIK
KaMTaMmachI3 eTy /
HopmaTusHo-
METOTUIECKOe
oOecrieueHne B
TEIIOAHEPTETUIECKON
orpaciu / Regulatory
and methodological
support in the heat and
power industry

HOPMATHUBTIK-9AICTEMENIIK KaMTaMachl3 €TyAl KOJAAHYIbIH IPAaKTUKAIBIK JaFAblIapblH
nameIty. [IoH SHeprusi YHeMJey callachlHIarbl CTaHAAPTTapbl, HOpMajiap MEH TajanTap.bl
KOJIJIAaHYIBIH OTAHIBIK JKOHE MIETENMIK TKIpHOECiH, PHEepPrus YHEMJAEyAi HOPMAaTHBTIK-
9/iCTeMEIiK KaMTaMachi3 €TY/AIH JaMbIll KeJie JKaTKaH NpOIECTEepiH MaljanaHyra Kyueni
Ke3KapacThl 3epaeseyre OarbiTTainfaH. I[oHHIH Ma3MyHBI: OTBIH-9)HEPIeTUKAJIBIK PECYPCTap b
THIMZI TMaijanaHyra OalaHBICTBI HETI3rT 3aHHAMAJBIK aKTiJiep, HOPMATHUBTIK JKOHE
QMiCTEMEINIK KYXKATTap, XaIbIKAPAIbIK BIHTBIMAKTACTHIKTHIH HOPMATUBTIK-KYKBIKTBIK 0a3achl,
yibIMIapra JHEPreTHKANBIK 3EpTTeYNep JKYpri3y KesiHne KoJNJaHyFa MIHIACTTI Herisri
HOPMATHBTIK KY)KaTTaMaHBIH Ti30€Ci, OTBHIH IIBIFBIHBIH, JKBUIY JKOHE DSJIEKTP SHEPTHACHIH
HOpMaJay, SHEpPrusHBbl TYTHIHYLIbUIApFa Oy »oHEe TackiManjay Ke3iHA€ UIBIFbICTapbl
HOopManay (9Heprusi WBIFBIHBI). ToxipuOemik cabakrapaa CTyAEHTTEp KbLIy-dHEpreTHKa
cajachblHOA SHEpPrus YHEMAEY [CeHI€HiH apTTHIpy YIIIH HOPMAaTHBTIK JXOHE OiCTEeMENIK
Ky)KaTTapapl Talfananynsl yipeneni. KopbIThIHABI Oara MOpTHOIMO KOpFay Ke3iHze
AHBIKTaJIa/IbL.

Lenv Oucyunaunvl - pazeumue HABLIKOE AHANU3A NpoOieM obecneueHus Kaiecmea 6
menyiodnepeemuKe, NPaAKMu4eckux HAGbIKO8 NPUMEHEHUs HOPMAMUBHO-MEMOOUecKo20
obecneuenus sHepeocoepedtceHUs 6 Menio0IHePeeMUYecKoli Ompaciu.

Hucyunnuna nanpasiena Ha uzyyenue omeyecmeeHHo20 U 3apy0excHe20 onvlima NPuMeHeHs.
CmMaHoapmos, HOpm u mpebo8anHull 8 0OAACMU IHEPEOCOEPENCEHUS, CUCEMHO20 HO0X00d K
UCNONb308ANUIO  PA3BUBAIOWUXCS.  NPOYECCO8 HOPMAMUBHO-MEMOOUUECKO20 0becnedeHus
anepeocoepedcenus. Cooepocanue OUCYUNTUHBL: OCHOBONONA2AIOWUE 3AKOHOOAMENbHbLE
aKmel, HOpMamMueHvle U Memoouyeckue OOKYMEeHmbl, CBA3aHHble C IPPeKmusHbIM
UCNONb308AHUEM — MONIUBHO—IHEPLEMUYECKUX — PeCypco8, — HOPMAMUBHO-NpA8osas  6asa
MeANCOYHAPOOHO20 COMPYOHUYECMEd, NepeyeHb OCHOBHOU HOPMAMUBHOU OOKYMeHmMAayuu,
00513amenbHOl K NPUMEHEHUIO NPU NPOBEOCHUU IHEPSEMUYeCKUX 00C1e008aHUL OPeaHU3aYUll,
Hopmuposanue pacxooa monnuéa, meniogou u 31eKmMpuyeckoll dHepeuu, HOPMUpOBAaHuUe
pacxo0oe npu pacnpedeienuu U MpaHCnopmuposke 3Hepeuu 00 nompebumenei (nomepu
oHepeuu). Ha npaxmuueckux 3aHAMUAX CMYOeHMbl HAYYAMCS UCNOAb306AMb HOPMAMUGHO -
Memoouyeckylo  OOKYMeHmayuio 015 NOBbIUMEHUss  YPOBHS  dHepeocOepedcenus 6
menJiosnepeemuieckoi ompaciu. Mmozoeas oyenka 6yoem cghopmuposana 6 xooe 3aujumol
nopmaonuo.

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

XKriny sHEpreTHKachIHA
TYTBIHYIIBITAPIBIH,
Ha3apsl /
KnunentoopuentTupoBan
HOCTb B
TEIUIO3HEPTeTUKE/
Customer focus in
thermal power
engineering

[loHHIH MaKcaTbl — WHHOBAIMSUIAPIBI 1NTepijieTy >KoHE OJHEPIrHus IIBIFBIHBIH a3alTy
MaKcaTblH/la CTYIOCHTTEpIi TYTHIHyIIbUIApMEH (KBUTy TYTHIHYIIBUIAPBIMEH) THIMII
apekerTecyre gAaibpiHaay. [loHHIH Ma3MyHBI: KIMEHTTEpIiH HEri3ri KakXeTTUlikTepi
(moTTapabl KaObuigay >KoHE Teliey, OKY KepceTKilmTepiH Oepy, Kepi OaiiaHbIC »K9HE
KOCHIMIIIA KBI3METTEp), KIHEHTTIH KaKETTUIIKTEpiH KaHaFaTTaHABIpY OOHWBIHIIA IKaHa
KBI3METTED, 3aH bl TYJIFATAPMEH KYMBIC, JHEPTHS PECYPCTApbIH YHEM/IEY OOMBIHINA KEeIISHTi
KbI3MeTTep (OOBEKTUIEpAi JKCIpecc-TeKCepy); JKbUTyMEH KaOJbIKTay JK9HE IKBUTY
DHEPTUSACHIHBIH, CAllaChIHBIH, TEXHUKAIBIK-3KOHOMHUKAIBIK, KOPCETKIMTEPiHIH, MOHUTOPHHTI;
TYTBHIHBUIFAH JKBUTy DJHEPTUSCHIHA aKbhl TeJiey Ke3iHjAerl MIBIFBIHAAPbIH, SKOHOMHUKAIBIK,
OPBIHIIBUTBIFBIH JKJHE OJapibl a3aiTyAblH BIKTUMAal HYCKaIapblH Oafanay; 0aFa caHaTTapblH
TaHJAy/AblH, BIKTHMAll HYCKAJapBIHBIH CcapanTaMaliblK, ecenTeyyiepi KoHe IKOHOMHUKAIBIK,
THIMIUTIKTI O6aFanay ToxipubOenik cabakrapia CTyIEHTTEp TYTHIHYIIEUIAPMEH KYMBIC iCTEY
KBI3METTEPiH MEHTepei, HbICAaHABI JKeAeN TeKCEepYIi JKYprizeli, ®KbUTyMeH KaOIbIKTay IbIH,
TEXHUKAJIBIK-)KOHOMUKAIBIK ~KOPCETKIIITEPIH JKOHE IKbUIy OJHEPTUSCHIHBIH, CalachlH
OaxpuUIai el KOpeITEIHABI OaFanayibl KOpFay Ke3iHje KaaplnTacaibl. opTdomo.

Llenv Oucyunaumvt - nOO20MOSUMb CMYOCHMO8 K IPDEKMUSHOMY 63AUMOOCUCMBUIO C
KAUeHmamu (nompebumensmu meniogoil) ¢ yeibio NPOOSUNCEHUST UHHOBAYUU U COKPAUJCHUS
oHepeemuyeckux nomepsv. Coodepoicanue OUCYUNIUHBL: OA308ble NOMPEOHOCTNU KIUEHINO8
(nonyuenue u onnama cuema, nepeoava ROKA3AHUL, 0OPAMHAs C653b U OONOJHUMENbHbIE
yenyeu), Hogvle Cepeuchl no  YOOBIeMmEOPeHul0 nompedOHocmell Kiuenmos, paboma ¢
IOPUOUMECKUMU  TUYAMY, KOMNJIEKCHblE YCIyeu NO IKOHOMUU IHEp2opecypcod (Ixcnpecc-
obcnedosanue 06veKmos; KOHMPO.Tb MEXHUKO-DKOHOMUYECKUX nokasameretl
MENAOCHAOICEHUS U KAYeCMEa Menio8ol IHEpeUU,; OYeHKa IKOHOMUYECKOU 0O0CHOBAHHOCHU
pacxo0o8 npu oniame nompednsemMol Menio8ol dHepeuu U B03MOJICHbIE BAPUAHMbBL UX
MUHUMUZAYUU, IKCNEPMHbLE PACYEMbl GO3MONICHBIX 8APUAHIMOE 8bLOOPA YEHOBBIX KAMe20pull
U oyeHKa IKOHOMUHecKo2o opexma. Ha npaxmuueckux 3auamusx cmyoeHmuvl 0C80sm
cepaucel 0151 pabomul ¢ KIUeHmMAamu, NPpoBedym dKCnpecc-06ciedosanue 0ovekma, nposeoym
KOHMPOIb MEXHUKO-IKOHOMUYECKUX noKazameineti menioCHAOICeHUs: U Kaiecmeda menaiogou
onepeuu. Umozosas oyenrxa 6yoem cpopmuposana 6 xooe 3aujumot HOPmM@poauo.

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;
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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

OKOIOTUSIIBIK

Toyekeliepai Oaramay
JKOHE KaJIIBIKTap/IbI
backapy / Ouenka
9KOJIOTHYECKUX PHCKOB
u yIpaBJICHUE
OTXOJaMH /
Environmental risk
assessment and waste
management

[ToHHIH MakcaThl — 3KOJIOTHSUIBIK TOyEKeNAep/1i Oaraay )oHe OHJIPICTIK KOCIMOPBIHAAPIbIH
KaJIBIKTapbIH  0acKapy MJaFAbulapblH  KaNbINTAacThIpy. IloH KoCIMOpBIH pecypcTapbiH
sxocnapiay (ERP) xyiienepin 3eprreriai. Ctyaentrep Industry 4.0 xxone ESG karumartapbia
naiiiaana OTBIPHIN, OHIIPICTIK KaIABIKTapAbl OacKkapyfa KaThICTBI IKOJIOTHSUIBIK ayIUTTi
(xanpIKapajblK CTaHAApTTapFa COMKeC) JKYpridy epeKkienikrepin MmeHrepeni. ToxipuOenik
cabakTap/ia, OHBIH IIIiHIE MaMaHJAPIbIH KaTHICYBIMEH JKOHE CEepIKTeC KoCIMOPBIHIAP/IBIH
aymMarblHAa onap OuriM Oepy cTaHAapTTapbIHBIH JKOOANapblH o3ipiie amaabl KoHe
KaJIBIKTap bl IIBIFApy JIUMUTTEPIH €CenTel ajaubl, KAIABIKTap MacCIOPTTapbIH TOJMTHIPAIBL,
TIEPCOHAJIBI OKBITY TajaNTapblH CaKTail ajajbl, TACKIMAJIAy MOCEICIICPiH 3epeiiel anabl,
KaJIBIKTapbl CaKTay »JKOHE €CelKe aily, HOPMATHBTIK KYKBIKTHIK akTiJepAl cakTay
aCIeKTiNepi jkoHe MEMJIEKETTIK OpraHaapibl yakTbuibl xabapmap ery. CTyIeHT eHZIpicTikK
KaJIBIKTapsl OpHAJACTBIPY VIOiH TeJEMaKblHbl €cenTey Ke3iHae TaburaTrTel Kopray
3aHHAMAaChlH KOJIZIAHY JaFJbUIapPbIH JaMbITAJbl, OHJIPICTIK KAJJABIKTAPMEH AYPBIC JKYMBIC
icTeMey MCEH JKHHAKTaJIFaH KOpIIaFaH opTara KeNTIpiIreH 3UsSHHBIH OalIaHBIChIH, KaiTamamMa
pecypcrapra, KOpIIaraH OpTaFa 3allayibl, IIBIFBIHIAPB KapKbUIAHIBIPY XKOHE ecem Oepy
MocenesiepiHie IKOHOMHUKANBIK Oaranmay IKyprizemi. KocimopbiH. baramay KpurymeH
JKaOJIBIKTay K31 JKOOACHIHBIH d31pJICHTeH SKOJIOTHSIBIK HETi3JeMeciH KOpFray HOTHXKenepi
OolipiHINa XYprizijeni. baramay HbICaHBI — YCBIHBUIFAaH KOCIMOPBHIH HEMece IeX MIbIFapraH
KaJ/IBIKTap MEH KaiTalama eHiMIepre >KYpri3iireH ayauT HOTIKENepiH KONIIiIiK ajabiHaa
KOpray.

Lenv Oucyunnunvl — pasgumue HAGLIKOE OYEHKU IKOA0SUHECKUX DUCKO8 U YAPABTIeHUs
OMX00AMU NPOMBIULIEHHbIX RPeOnpusmuil. J{UcCyuniuna uszyuaem cucmemvl YHRPAGIeHUs
pecypcamu npeonpusmusi (enterprise resource planning, ERP). Cmydenmuvl ocgosm
0CODEHHOCMU NPOBEOCHUs IKOJOSUHECKO20 ayOuma (8 COOMBEmMCcmeue ¢ MeHCOYHapoOHbLMU
cmandapmamu) 8 uacmu oOpawjeHus ¢ Omxo0amu Npou3B00Cmed, UCNOIb3YS NPUHYUNIBL
Hnoycmpuu 4.0 u ESG. Ha npakmuuecKux 3aHamusx, 6 mMOM UYUcie C yyacmuem
CReYUuanucmos U Ha Mmeppumopuu Npeonpusimuil Napmuepos, cMO2ym pa3padamviéams
NPOEeKmbl HOPMAMUBOE 0OPAZ08AHUSL U PACCHUMBIBAMb JUMUMbL PA3MEWEHUs. 0MX0008,
3aNOHAMb NACNOPMA OMX0008, COOVdamb Mpebosanus K 0OYYeHUI0 NEPCOHANA, U3YHaAm
60NPOCHL  MPAHCHNOPMUPOSKU, XPAHEHUs. U YYyema OmX0008, ACHeKMmbl GblNOIHEeHUs
Npeonucanuil U C80E8PEMEeHHO20 UHPOPMUPOBAHUL 20CYOapCmBenHblX opaanos. Cmyodenm
sbipabamvléaem HABLIKU NPUMEHEHUS] IKOA0SUYECKO20 3AKOHOOAMENbCmed Npu pacuemax
naamul 3a pasmeuwjerue omxo008 nPouU3800Cmed, Cea3uU MeHCOY HeKOPPEKMHbIM 00palyeHuem
C omxX00amMu HPOU3BOOCMBA U HAKONJIEHHbLIM IKOIOSUYECKUM  yujepbom, npoeooum
9KOHOMUYECKYIO OYEHKY GMOPUYHBIX Pecypco8, IKOI02UYECKUX Yuepoos, U30epiHceK 6
sonpocax Quuancuposanuss u omyemuocmu npeonpusmusi. OyeHusanue NPOBOOUMCS NO
umoaam 3auumol pazpadoOmMaHHo20 IKOAOSUYECK020 0OOCHOBAHUSL NPOEKMA UCTMOYHUKA
menaocHabxcenus. Dopmou oyeHusanus AGIAEMCcs YOIUUHAS 3auuUma pe3yrbmamos ayouma
0MX0008 U BMOPULHBIX NPOOYKINOE NPOU3B0OCNEA NPEONONCEHHO20 NPEONPUSIMUSL UTU YexXd.
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The purpose of the discipline is to develop skills in assessing environmental risks and
managing waste from industrial enterprises. The discipline studies enterprise resource
planning (ERP) systems. Students will master the features of conducting an environmental
audit (in accordance with international standards) regarding the management of production
waste, using the principles of Industry 4.0 and ESG. During practical classes, including with
the participation of specialists and on the territory of partner enterprises, they will be able to
develop draft educational standards and calculate waste disposal limits, fill out waste
passports, comply with requirements for personnel training, study issues of transportation,
storage and accounting of waste, aspects of compliance with regulations and timely informing
government agencies. The student develops skills in applying environmental legislation when
calculating fees for the disposal of industrial waste, the connection between incorrect handling
of industrial waste and accumulated environmental damage, conducts an economic assessment
of secondary resources, environmental damage, costs in matters of financing and reporting of
the enterprise. The assessment is carried out based on the results of the defense of the
developed environmental justification for the heat supply source project. The form of
assessment is the public defense of the results of an audit of waste and secondary products
produced by the proposed enterprise or workshop.

45.7

Kahaunsik
SHEPreTUKAIaFbl
KUBIHIBIKTap MCH
TeHICeHIUsIIap /
BrI30BBI U TpEHBI
MHUPOBOM SHEPTETHKH /
Challenges and trends
in global energy

KypcTbiH MakcaTbl — Kaszipri OKHWFalapJblH CasiCH dCepiH AYpbhIC TYCIHAIpYre MYMKIHJIK
OepeTiH JHEPreTHUKANBIK PECypeTap, TEXHOJNOTHSUIBIK JKOHE SKOHOMHKAIIBIK IIBIHIBIKTAp
Typanbl Teopusutapabl 3epTrey. Kypcra SHEprusiHbl TYTBIHY MEH OHAIPYIiH »KahaHIbIK
TEHJICHIUANAPBI, ATJAFbl OHKBIIIBIKTAPIAFbl OKUFANAPBIH BIKTUMAN JAMYBIHBIH OpPTYpPJi
CIICHApHIlIepl TaJNKbUIAHAAbI; MYHall KOpJApbIHBIH OOJNYbl JKOHE MYHail ©HEPKACiOiHiH
OBOJIIOIMACH, TAOWUFW Ta3 JKOHE MYHAW MeEH Ta3 apachblHIaFbl aWbIPMAaIIbUIBIKTAP;
JKaHAPTHUIATBIH JHEPTUsl KO3Jepi, aTOM JHEPIrHsChl JKOHE XaJbIKApPaJbIK 3HEPTrETHKAIIBIK
casicar. [lpakTukanblK cabakTapia CTYIOCHTTEp JAayiap OaphIChIHIA Kelleci TaKbIPhITap
OolibIHINIA MIKIp aWTaJbl: HEPreTHKA >KOHE KOpIIaFaH oOpTa; ayalaH KeMIPTEKTi aiy;
JKAHAPTHIIATHIH SHEPTUSIHBI QJIEMJTIK TYTBIHY; MYHA OHIIPYJETi SKOJOTHSIIBIK MECHE/PKMEHT;
ra3ipl MaianaHy >KOHE ra3 Kelijepi; aTOM YHEPreTHKAChl SKOHOMHUKACKI, YHEPTETUKAIIBIK
Kayilci3MiK YIIH HApBIKTHIK IIENNMIep; SHEPTHS pecypcTapblHa Oail enmepii daMmbITy.
[Tonnig ma3smyHbiHa Coursera ruaTgopMachiHaa opHanackaH [lapmkneri cascu 3epTreynep
nHCTUTYTHIHBIH «Politics and Economics of International Energy» kypcbl OipikTipinei.
Baranay 3epTTey 3ccenepi MEH TeCT TalChIpMaapbiH KOPFay TYPIHAE OTeIl.

Lenvio Kypca asnsiemes uzyyenue meopuil 00 IHEPLeMUUECKUx pecypcax, mexHoi0eudeckux u
IKOHOMUYECKUX — Peanusix, KOmopble NO360JM UM NPAGUILHO  UHMEPRPEMUPOBAmb
noaumuueckoe eausHue mexywux coovimuil. B kypce obcyscoaromes enobanvHvle meHoeHyuu
6 nompebuenuy u NPouU3B00CMeEe dHEP2UU, PAZTUYHBIE UMEIOWUECS CYEHAPUU B603MOINCHO20
pazeumusi coovimuii 6 oOaudcatiuiue Oecsmuiemusl, HAIuYue 3anacos Heghmu u 60110
He(hMAHOU NPOMBIUACHHOCMU, NPUPOOHLLL 2A3 U PA3IUYUS MelcOy Hepmblo U 2a30M;
60300HO6I5IeMble UCTNIOYHUKU DHEP2UU, A0EPHAs DHEP2USL U MeNCOVHAPOOHAs IHEpeemUYecKas
noaumuka. Ha npaxmuyeckux 3auamusx cmyoenmsl 8 X00e OUCHYMOG ap2yMeHMUPOBAHO
BBICKAJNCYM  MHEHUe NO CIeOVIOWUM meMam: JSHepeemuxa u OKpyjcanwas cpeoa;
Vaaenueanue yenepooa u3 6030yxa, Muposoe nompeOneHue B0300HOGISEMOU IHep2Uul;
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IKOJIO2UMECKUTL MEHEONCMENM NpU 000blYe Hehmu, UCNONb308AHUE 243 U 2A306ble Cemi;
9IKOHOMUKA AMOMHOU IHEPLEMUKU, PLIHOUHbLE peulenus 0isl IHEPLeMUUeCcKol Oe30NaACHOCU,
paseumue Oozcamuix dHepeopecypcamu cmpan. B codepoicanue Oucyuniunvl  6yoem
unmezpuposan  kypc «Politics and Economics of International Energy» uncmumyma
noaumudeckux uccredosanuii 6 Ilapuoice, pacnonoosicennviti Ha niamgopme Coursera.
Oyenusanue npoiidem 6 popme 3auumol UCCICO08AMENLCKO20 ICCE U MECM 0BbIX 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

’KanapTtoinaTeiH
SHEPTHUSIHBIH OOJAIIaFbI
/ Bynyee
BO300HOBIISIEMOM
suepreruku / The
future of renewable
energy

ITonHiH  MakcaThl JKaHAPTHUIATHIH  DHEPTETHKAHBIH  aFbIMJIAFbl  JKal-KYWiH  JKOHe
YKaHAPTBUIATBIH DHEPTHs KO3AepiHe NMepCHeKTUBAJIbl jKaHa TEXHOJIOTHsIap MEH Tocuiaepii
3epmeney Ooieim  TaObutampl. Kypcra kenm TypOMHamapblHa apHajdfaH — KaJIKbIMallbl
wiatopManap, FUMaparrapra OipiKTipinreH (OTORNIEKTPIIK KOHIBIPFBUIAP, AJIEKTP
OHEPTHUSCHIH CaKTay, DJIEKTPOMOOWIbIEP MEH CYTeri, OJapJAblH HEri3ri MYMKIHIIKTEepi MeH
IIEKTEyJepl CHAKTBHI TaKBIPBINTAP KapacThIpblaanbl. [IpakTHKaibIK cabakrapia CTYAEHTTEp
KeJeci TakpIpbIlTap OOMbIHIIA (hOpCaUT-3epTTEy KYpPrizedi: SHePTeTHKAIBIK TpaHchopMarus
JKOHE J1aMy CIIeHapHiiiepi; >KaHapTBUIATHIH JHEPTeTHKa TEXHOJIOTHSIAPBIHBIH OOJIaIIaFsl;
JKaHAPTBHIJIATHIH JHEPTUS KO3JepiHe apHAIFaH TEXHOJIOTHSIIAPABl JaMBITY; >KaHApTBHUIATBIH
SHEPTHs CallaChIHAAFBl JKaHA MocelleNiep MEH TYXKblppiMaamanap. [IoHHIH Ma3MyHbIHA
Coursera mnardopmaceiHna opHaiackaH boynnepaeri Komopamo  yHHBepcuTeTiHiH
«Renewable Energy Futures» kypchl Oipiktipineni. baramay 3eprrey 3ccermepi MEH TeCT
TarichlpMaliapblH KOpFay TYPiHIe eTeqi.

Lenvio oucyununsl s1615emMcs U3yieHue meKyuje2o coCmoanus 60300H08AEMOl IHEPLeMUKU
U NePCREeKMUBHBIX HOBbIX MEXHONLO02ULL U NOOX0008 K 80300HOBISLEMbIM UCHOYHUKAM IHEPSULL.
Ha xypce 6yoym paccmompenvl makue memvl, Kax niagyiue niam@popmvl OJis 8eMpsHbIX
mypouH, UHMESPUPOBAHHblE 6 30aHUs (OMOINEKMputecKue YCMmaHoBKY, XpaHeHue
NEKMPOIHEPSULL, ITNEKMPOMOOUIU U 8000PO0, UX OCHOBHLIE BOZMONCHOCTIU U 0ZPAHUYECHUSL.
Ha npaxmuyeckux sausmusix cmyoeHmsl npogedym Gopcatm-ucciedoganue no memam:
oHepeemuyeckas —mpaumcopmayus U - cyewapuu  paszsumusi,  Oyoyujee  mMexHoI02ull
60300HO6IIEMOU IHEP2EMUKU, PA3GUBAIOWUE MEXHOI02UU OISl 60300HOBISEMbIX UCHOYHUKOG
9Hepeul, HO8ble BONPOCHL U KOHYEenyuu 6 0b1acmu 60300H08IAEMbIX UCIOYHUKOS dHepauu. B
cooeporcanue OUCYUnIunsl Oydem unmezpuposan «kypc «Renewable Energy Futuresy
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Konopaockozo ynueepcumema 6 bBoynoepe, pacnonoscennviii Ha niamgopme Coursera.
Oyenusanue npoidem 6 popme 3auumnsl UCCICO08AMENbCKO20 ICCE U MeCMOBbIX 3A0aHULL.

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

JKahannbprk sHEpreTrKa
JKOHE KIIMMATTHIK
casicat / I'mobanpHas
JHEpPreTHKa U
KIIMMaTH4YeCcKast
nonuTrka / Global
Energy and Climate
Policy

IToHHIH MakcaThl MEMJIEKETTIK, )KEKEe HeMece KOMMEPLMSUIBIK EMeC CEeKTOPJIapAarbl, COHAAN-
aKk okahaHOBIK ayKbIMIarbl OSHEPreTUKAIBIK JKOHE KIMMATTBIK CasCcaTThl Talfay KoHe
TAJIKbUIAY YIIIH KaXXETTI NPaKTUKAJIBIK Aarapliapasl ary. Kypce sHepreruka XoHE KIMMAaTThIH
e3repyi cascaThIHBIH Kajlaid >KacallaTbIHbI, KaJbIITACATBIHBI JKOHE JKY3€re achlpbUIATHIHBI
TYpaJTBI TCOPUSIIBIK KOHE TOKIPUOCTIK TYCIHIKKE Kipicme yehHaabl. Toxipuoerik cadbakrapaa
CTYACHTTEp OpTYPJi eNIepAiH KIMMATTHIK CascaThlHA CAaJbICTBIpMAbl Tajlay >Kacabl;
KOMIpTeri UIBIFapbIHABUIAPEIH [IEKTEHTIH oJeMJeri Ka30a OTBHIHAAPBIHBIH OoJaliarbiH
OoJDKalIpl; SHEpreTHKa >KOHE KIMMATThl OacKapy MacelleNepiH 3epTTel[i; KIMMAaTThIH
e3repyi KoHe SHEPTEeTHUKAIBIK KayIlCi3miK; )KaHAPTHIIATHIH SHEPTUS KO3/IepiH KeHEHTY; aToM
BNIEKTP CTAHUMSUIAPBIH JHEPreTUKAJBIK >KOHE KIMMATTBIK MOCEJICHIH LIeHIiMi peTiHxe
Kapacteipanpl. [lonnHiH wmasmynbiHa Coursera matdopMmackiHAa oOpHainackaH JIOHIOH
YuusepcuteriniH «Global Energy and Climate Policy» xypcsr GipikTipineni. baranay 3eprrey
accenepi MeH TecT TanchlpMaIapblH KOPFay TYPIHIE OTEi.

Lenvio Oucyuniumvl s6718eMCcsi NOLYVUEHUE NPAKMUYECKUX HABLIKO8, HE0OXOOUMbBIX Oisl
amanuza u  0OCYNHCOeHUs. DHEPLeMUYECKOU U KIUMAMUYECKOU HOJUMUKU 6 PAMKAX
20CY0apCmeeHH020, YACMHO20 UMY HEKOMMEPUECKO20 CEeKmopos, a makice 8 2100aIbHOM
macwmabe. Kypc npeonazaem 6sedeHue 8 meopemuyeckoe U NpaKmuieckoe NOHUMAHUE
Mmoo, Kax paspabamvléaemcs, QopmMupyemcs u pearuzyemcs HOIUMUKa 6 oobracmu
oHepeemuKyu U uzMeHeHuss Kaiumama. Ha npaxmuyueckux 3ausamusix CmyoeHmvl npoeedym
CPAGHUMENbHBIL  AHAIU3  KIUMAMUYECKOU NOMUMUKY  DPA3HBIX CMPAH,  CAPOSHOZUPYIOM
Oyoyuee UCKONAEeMO20 MONIUBA 68 MUpe C 02pAHUYEeHUEM 8blOPOCO8 Y2nepood, UCCIEOVIOm
B0NPOCHL YNPAGLEHUSL IHEPSEUKOU U KIUMAMOM; USMEHEHUsT KIUMAMA U IHePeemuyecKoll
be3onacHocmu;, pacuupenuss Macumabo8 UCNOIb306aAHUS B0300HOGISAEMbIX UCHOYHUKOG
9HepeUl; PACCMOMPAM AMOMHbIE INEKMPOCMAHYUY KAK 6APUAHI PeUleHUs] IHePeTnUYecKoll
U KaumMamuweckou npobaemvl. B codepoicanue oucyuniunvt 6yoem unmespuposamn Kypc
«Global Energy and Climate Policy» JlonOouckozo yHusepcumema, pacnonioiceHHvlill Ha
naamegopme Coursera. Oyenusarnue npotioem 8 opme 3auumsl UCCIE008AMENLCKO20 ICCE U
MeCcmoguIxX 3a0aHU.

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

45.10

}KaHapTLIHaTBIH
OHEPreTHUKA KOHEC
JKaChll KYPBUIBIC
caJ1aCbIHO At bl
KQCIIKepIiK /
Bo3zoOHoBsieMast
OHCPreTHKa U
NPENIIPUHUMATEIBCTBO
B 00J1aCTH 3E€JI€EHOTO
CTpOUTENHCTBA /
Renewable Energy and
Green Building
Entrepreneurship

[TonHiH MakcaTbl SHEpreTHKa, jko0amay, HWHXHHADHHI JKOHE OKOJIOTHS CalachlHAa
KOCIMTKEPIIKTIH TMPaKTHKAIBIK IaFIbUIapblH HWrepy, KOpIIaraH OpTara XoHE aJaMIap.IbIH
JeHCAyJIBIFbIHA OH ocep eTy Ooubin TaObimanel. [[oHHIH Ma3sMyHBI KelleCi TaKbIPBIITAp.bI
KaMTHABL: KaChUT KYPBUIBICTHI KOOaNayaarbl MYMKIHAIKTED; KacblUl KYPBUIBICTBIH QIEMIIK
TEHJCHIMSIAPBI; KaHAPTHUIATHIH SHEPTETHKANAFbl KAapKBbUIBIK MYMKIHAIKTEp; cTapTam YIIiH
uAesIapAasl  KamemTacTeipy. Toxipubenmik  cabakrapia CTYACHTTEp  JKaHAPTHUIATHIH
9HEpPreTHKa >KOHE >KachUl KYPBUIBIC CallaChIHAAFbl OM3HECTIH HETi3ri MYMKIHAIKTEpiH,
MoceIeNepiH JKoHE QJIEYeTTl MICHIMICPIH aHBIKTAWIbI; KaHAPTHUIATEIH YHEPTETHKA HEMece
JKaChUT ~ KYPBUIBIC ~ CANachIHAAFbl  TaOBICTHI ~ OW3HECTIH  MBICANAAPBIH  TaJAAHIbI,
WHBECTOpJIADMEH ©3apa iC-KHUMBUT JKOCTapblH >kacaiabl. [IoH cTyneHTTep KaHApPTHUIATHIH
JHEpPreTHKa HEMeCe achUl KYPBUIBIC CaJachlHAAFbl OHIMJEP HEMECE KbI3METTEp apKbUIBI
menryre OoJIaThIH 2-3 MOCENICHI aHBIKTaWTHIH JKOOAHBI JKy3ere achlpyasl KaMTuabl. [loHHIH
mazmyHbiHa Coursera miardopmackiHga opHaiackaH J[prox yHuBepcureTiHiH «Renewable
Energy and Green Building Entrepreneurship» xypcsl Gipikripineni. [Ton sxo0ama a3ipieHreH
MaTepualiap MeH HJesuIapabl JKapus KOPFayMeH asiKTaJapl.

Lenvio OUCYUNTUHDL SA6NISLEMCSL npuobpemenue NPAKMUYECKUX HABbIKOG
NPeOnpUHUMAMENbCMBA 8 chepe IHEPeemuKl, NPOeKMUPOBAHUs, UHICUHUPUHEA U IKOTIOSUL,
CO30aHUSL NONONACUMENLHO20 B030€UCMBUS HA OKPYICAUWYI0 cpedy U 300po8be JHOElL.
Cooepoicanue OucyuniuHbl GKIIOYAEM CREOYIOWUe MEeMbl: BO3MOICHOCU 8 3e1eHOM
CMPOUMENbHOM — NPOEKMUPOBAHUU,  MUPOGble  MEHOeHYUU 3el1eH020  CMPOUMenbCmed;
Gunarcogvie B03MONCHOCIU 8 80300HOBIAEMOU IHEpeemuKe; eeHepayus uoel 0 cmapmand.
Ha npaxmuueckux sansamusx cmyoeHmvl onpedensim OCHOGHbIE 803MONCHOCTU, NPOOIeMbl U
nomeHyuanbHvle peulenus 0N Ousneca 8 cghepe 80300HOBNAEMOU IHEPLEMUKU U 3€TEeHO20
CMpoUmenbCemed; NPOAHAIU3UPYION NPUMepbl YCREeWH020 busHeca 8 cgepe 60300H06Is1eMOtl
OHepeeuKy UAU  3eleHO20 CHMPOUMENbCmed, COCMAGAM NIAH  63AUMOOCNCMEUs ¢
ungecmopamu. Jucyuniuna npeonoiazaem GblNOJIHEHUE NPOeKMd, 8 pPAMKAX KOMOPO2o
cmydenmul onpedensim 2-3 npobaemvl, KOMOPbie MOICHO Peuums ¢ HOMOWbIO NPOOYKIMOE
unu yciye 6 obnacmu 60300HOGNAEMOU DHEPLEMUKU UTU 3e1eH020 cmpoumenbcmed. B
cooepoicanue Oucyuniunsl Oyoem unmezpuposan kypc «Renewable Energy and Green
Building Entrepreneurshipy yuueepcumema [[vioka, pacnonodicenuvitl Ha niameopme
Coursera. [ucyuniuna 3aeéepuumcs NYOIUMHOU 3aWumoll pa3padomaHublX 6 npoexme
Mamepuanos u uoei.
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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

Keimy sHEpreTukasbik
oOBeKTinepaeri
MapHHUKTIK rasgap
LIBIFAPBIHABIIAPBIH
Oackapy/ YmpasieHue
BbIOpOCaMu
[IApHUKOBBIX Ta30B Ha
o0BeKTax
TETIOYHEPTCTHKH /
Managing greenhouse
gas emissions at
thermal power facilities

[ToH cTymeHTTEepAIH, XbUIYIHEPreTHKa OOBEKTUICpI KBI3METIHIH aXKplpamMac cajachlH —
MAPHUKTIK Ta3fap IIBIFapbIHABUIAPEIH OacKapynbl MeHrepyre OafbiTTanFaH. CTyIoeHTTEp
Kazakcran PecrmyOnMKachlHBIH, TAPHUKTIK Ta3NaplblH, IIBIFAPBIHABUIAPEI MEH CiHipimyi
OOHMBIHIIA CaHIBIK, MeJIepjieMe, MOHHUTOPUHT >K9HE €CENTUIIK KyKaTTaMmachlH IaibIHIay
OOMBIHIIA 3aHHAMAJIBIK, JKOHE dJIICTEMENIK CTaHJAPTTAPbIH 3epJelieiIi; KOMIPTEKTI perTey
JK9HE KOMIPTEKTI TYTeHJIey CallaChIHIAaFbl XalbIKapajblK JCHTeHe TaHBUIFaH dJicTeMernep,
CTaHJApTTap MEH Kypaljiap, MapHUKTIK Ta3fap MIBIFAPBIHABUIAPEIH BallMAanusiay JKoHE
Tekcepy anropurmiepi. Toxipubenik cabakrap KesiHAe cTyaeHTTep OapibiK 1, 2 xaHe 3
ayKpIM VIIIH TApHUKTIK Ta3gap IIBIFapBIHABIIAPEIH €CENTEHIl, COHBIH, IMIHIE. KaHFBIII
ra3fgapasl JKaFy Ke3iHZAe; KbUTy JJIEKTp cTaHIusuiapbiHbiH, KOO jkoHe Ka3zaHABIKTapbIH,
Ka3aH/BIKTapbIHAH KEHIHHEH ecell Oepe OTHIPHIN, JXBUTy 3HEPreTUKAChl YIINH MapHUKTIK
ra3fap IIbIFAPBIHIBUIAPBIHGIH, OAPJIBIK, CaHATTaphl OOMBIHINIA KOMIPTEKTI TYTeHIEY KYprizy
JAFIBIIAPBIH KABINITACTRIPY Ke3iHJE; KIMMATTHIK, CTPATEerHsUIap MEH JKOJ KapTalnapblH Kypy,
KIIUMATTHIK, MaKcaTTap sl Oenriiey AaFabuiapblH JaMbITanel. [1oH eHIMIepaiH, KeMipTeri i31iH
ECENTEUTIH JKaFAaiap sl Koca ajiFaH/a, apajac eMTUXaHMEH asKTaabl.

Jucyunnuna  wnayerena Ha o 0c80oeHUe  CMYOCHMAMU — HEOMBHEMIEMO20  HANPAGIEHUs.
OdessmenbHOCmU 00bEKMO6 MenI0IHEPLEMUKYU - YAPAGIEHUsL 8blOPOCAMU NAPHUKOBBIX 24308.
Cmydenmul uzyuam 3axkoHodamenvHvle u memoouueckue Hopmvl PK no xonuuecmeennomy
onpedenenuto, MOHUMOPUHZY U COCMAGLEHUI0 OMYEMHOU OOKYMEHMAayuu o 6vblopocax u
NO2NOUeHUSAX NAPHUKOBBIX 24308, NPUSHAHHbIE HA MEINCOYHAPOOHOM YPOBHE MemOoO0I02uUl,
cmanoapmuvl U UHCMPYMEHmbl 6 001acmu  YeaepoOH020 pPecyiuposanust u YeiepooHOU
UHBEHMAPU3AYULU, — ATCOPUMMbBL  NPOGEOeHUsl  8anudayuu U  eepuguxayuu  8v10pocos
napHukoewvix 2az06. CmyoeHmvl HA NPAKMUYECKUX 3aHAMUSIX NPo8edym pacuémul blOPOCO8
napHuKosewix 2azoe no ecem Oxeamam (Scope 1, 2 u 3), 6 m.u. npu coCUaHUU 2OPIOYUX 24308,
Om KOMA08 MENI0BLIX INeKMPOCTNAHYUL, MENI0INEKMPOYEHMPAnel U KOMEIbHbIX, PA36UBAS
npu 3MOM YMEHUs Mo NPOGedeHUro YeaiepoOHOU UHEEHMAPU3AyUu HO 6CeM KAame2opusim
6bI0POCO8  NAPHUKOBLIX 24308 OA  OMPACAU — MENIOIHEPSEMUKU € NOCAEOVIOUWUM
Gopmuposanuem omyémuocmu,; 6vIPAOOMAIONM  HABLIKU NOCMPOCHUS  KIUMAMUYECKUX
cmpame2uii U OOPOJICHLIX Kapm, NOCMAHOGKU KIuMamuyeckux yereu. Jlucyuniuna
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3a6EPUIUMCST KOMOUHUPOBAHHBIM IK3AMEHOM, GKIIOUAIOWUM KEUCbl C PACHEMOM YelepOOHO20
cneoa npooyKyul.

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 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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Jumiom anapl
TOXKipHroOe /
IIpenaunnomuas
MpaKkTUKa /
Undergraduate practice

Junmom anapl ToXipuOeHIH MakcaThl — CTYIEHTTEpHi dHEPTeTHKAIBIK OOBEKTLIEepAe JKoHe
OHEPKACINTIK KOCINOpBIHIApJa HHXCHED peTiHAe NPaKTHKAIBIK JKYMBICKa JIaiibiHaay,
TATUTOMIIBIK, J)K00a HEMece TUIIIIOMIBIK JKYMBIC TaKBIPHIOBI OOMBIHINA KaXKETTI MaTepHaiaap
MEH Ky)KaTTamallapJibl TaHiay. OTKi3y OpBIHIAphl: YHEPIeTUKA YKOHE JKbUTy IHEPreTHKACHI
KOCIMOPBIHIAAPHI, JKBUTYy JJIEKTp craHmusuiapel, [POC, Xputly sxeminepi, FBUIBIMH-3EPTTEY
yibIMIapel, >ko0anay WHCTUTYTTaphl, OHEPKACINTIK KOCIMOPBIHAAD MEH JKOFaphl OKY
OPBIHIAPBIHBIH 3epTxaHanapsl. Toxipnoe HOTHXKENEPiH WHXEHEPITIK-TEXHUKATBIK
KbI3METKepJiep Oarajaipl. CepiKTec KoCIMOPBIHAAP IBIH.

Lenv npedouniomHou npakxmuxu - NO020MOBKA CMYOeHmOo8 K npakmuueckou pabome 8
O0JIJICHOCMU UHMICEHEPAd HA 0ObEKMAX IHeP2eMUKU U NPOMBIULLIEHHBIX NPEeONnpUsMuUsX, n00bop
HeoOX00UMbIX MAMEPUAN08 U OOKYMEHMAayuy no meme OUnioMHO20 NPOEKMa Uiy OUNIOMHOU
pabombl. Mecma npogedenuss NPAKMUKU: OHEPIeMUYecKue U MeNnI0IHePemuyecKue
npeonpusmus, TIL], I'POC, mennogvle cemu, HAYYHO-UCCIE008AMENbCKUE OP2AHU3AYUL,
NPOEeKmHble UHCTNUMYMbl, 1a00PAmopuy NPOMbILIIEHHbIX npeonpusimuil u Boicuux yuebHbix
3asedenull. Peaynomamuvl  npoxooicoenusi npaxmuku  0y0ym OYEHUBAMbCS  UHICEHEPHO-
MEXHUYEeCKUMU PADOMHUKAMU NPEONPUSIMULL NAPMHEPOs.

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

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

OKBITYABIH KOCbIMIIA TYpJiepi/ JlonoauTeabHble BUAbI 00yuyenusi/ Additional types of training
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OHipicTik
TarbpUIBIMAAMa
[IpousBoacTBEHHAs

OHIIpiCTIK TaFbUIBIMAAMaHBIH MAaKcaTbl — OSHEPreTHUKAIBIK KOCIMOPHIHAA, ©HEPKOCINTIK
KOCIIIOPBIHAa HEMece FBUIBIMH YHBIMIAa JKYMBIC iCTENl TYpPFaH KbI3METKEp Jiaya3bIMbIHIA
TOKIPUOEINIK JaFaplIapibl KAIBINTACTHIPY. OHAIPICTIK TarbUIBIMIAMaZaH ©TYy OpPBIHIAPHL:

18

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




craxupoBka / Industrial
internship

SHEPreTHKa XOHE OHEPKACIN KOCIMOPBIHAAPHI, FBUIBIMH-3€PTTEY YHBIMIApBI, ©HEPKICINTIK
KOCIMOPBIHAAPIABIH ~ 3€pTXaHalapbl  JKOHE  OJKOFapbhl  OKY  OpBIHAAphl.  OHIIPICTIK
TarbUIBIMAaMaZiaH Ty HoTwkenepi keminae 14 anra (40 caraTTBIK KYMBIC anTachlHIA)
JKYMBIC Y3aKTBIFBIH €CKEPE OTBIPHII, dKYMBIC OPHBIHAH PACTANTBHIH KY’KATTAPMEH €CENTeNe/].

L]enb npou3600CcmMEeHHOL CMANCUPOBKU - PA3GUMLUE HABLIKO8 NPAKMUYECKOU 0esimeibHOCU 6
00IIICHOCIU OeliCMEYIOWe20 PAbOMHUKA HA dHEPLEMUYECKOM NPEeOnpusmul, npoMuluLIeHHOM
npeonpusmuuy Ui HAyuHou opeauuzayuu. Mecma npogedeHusi npouzBOOCMEEHHOU
CMANCUPOBKU: 9Hepeemuyeckue u npoMbIUULeHHbIE npeonpusimus, HayuHo-
UCCe0068aMenbCKUe OP2AHU3AYUY, 1aDOPAMOPUU NPOMBIUIEHHIX NPEONPUSMULL U BY308.
Pesynvmamul npoxosicoenuss npouzsgo0CmeenHol Cmaxicuposku 6y0ym 3acuumvléamscs no
nOOMePAHCOAIOUWUM OOKYMEHMAM C MeCma pabombul ¢ Y4emom npoOOINCUMENTbHOCHU padombl
He meHee 14 nedenwv (npu 40-uacosoti paboueii Hedene).

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 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).

KopbiThinabl atrectatray/ UToropas arrecrauusi/ Final attestation
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JmiomMabeIk
JKYMBICTHI (5)KOOAHBI)
&azy j)KoHE Kopray
HeMece KelleHTi
eMTHXaH JaiibiHaay
JKOHE TarchIpy /
Hamcanwue u 3amura
TIATITIOMHOM paboTHI
(mpoekTa) wiun
MOJIrOTOBKA M c/1a4a
KOMIUIEKCHOTO
sk3amena/ Writing and
defending a thesis
(project) or preparing
and passing a
comprehensive exam

JumiomMablk xoOanayablH MakKcaThl — JKbUIy DHEPreTHKachl OOMBIHINA AMIIIOMABIK YKOOAaHBI
(>KYMBICTBI) 93ipJey >KoHE KOIMIUNK algblHaa KOpFay apKbpUIl OKY TIPOIECIHAE KO
KETKI3UIreH OKy HOTmXenepiH kepcery. JKoba MbIHamapasl KaMTHIBL 94eOHETTEpAl IOy
JKOHE OHTAMJIBI TEXHUKAIBIK IICHIIMII HETi31eY; TeXHOJOTHSIIBIK IPOIECTIH MapaMeTpiepiH
€cernTey; TEXHOJIOTHSUIIBIK JKaOIBIKThI jk00aay skoHe KaOAbIKTapAbl )kobanay; Oaraapiamanay
KoHe T.0. JUmmoMIbIK ’K00aHbI YHUBEPCUTET OKBITYIIIBUIAPHI MEH CEPIKTEC KOCIMOPBIHAAPABIH
MHKEHEPIIK-TeXHUKAJIBIK KbI3METKEpJICPiHEH TypaThiH OipiiecKeH aTTeCTalusuIbIK KOMHUCCHUS
Oaramaipl.

Lenv OunonmHozo npoekmuposanusi — OeMOHCMPAaYUsl OOCMUSYHMBIX Pe3VaIbmamos 00yueHus
6 npoyecce obOyueHus nymem paspabomku U NYOIUUHOU 3awumsl OUNIOMHO20 NPOEKMA
(pabomul) no mennosnepeemuxe. llpoexm exnouaem 6 cebs: aumMepamypHwili 0030p u
0boCcHOBaHUE ~ ONMUMANLHO20 ~ MEXHUYeCKO20  peuwleHus;  pacuém  napamempos
MEXHOIO2UYECKO20 npoyecca, NPOeKmuposaHue mexHosI02UIecKol OCHACMKU U KOHCMPYKYUU
0bopyoosanus; npozpammuposanue u m.n. Juniomusii npoekm 6yoem OYeHUBAMbCA
COBMECMHOU  AMmMecmayuoOHHOl KOMUCCUel U3 YUCId Npogeccopos yHugepcumema u
UHDICEHEePHO-MEeXHUYECKUX pabomHUKO8 NPeONpUsmuLl NapmHepos.

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

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







