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Bbinim Oepy Oarmapnamacel KeJeci

KY’KaTTap Herizinge
asipiaenren/Oopa3zoBaTebHasi
nporpamMma pa3padorana Ha

OCHOBAHMH CJICAYIOHIMX NOKYMEHTOB
/The  educational program is
developed on the basis of the
following documents

1. KP FoeutbiM xoHe xofapel OimiM mMuHUCTpmiridiH 2022 xeutrbl 20 mimgeneri Ne2 OyMpbIFbIMEH OEKITUINEH
JKOFaphl JKOHE JKOFaphl OKY OpHBIHAH KEeHiHTr1 OUTiM Oepy/iH MEeMENeKeTTIK KaJblFa MIHIETTI CTaHAAPTTHI (KaHa
penakmusaga 04.03.25 Ne90) /TocymapcTBEHHBIM 0011€0053aTeIBHBIA CTAHAAPT BBICHIETO M IOCJIEBY30BCKOTO
oOpasoBanus, yrBepxkaeHHbli npukazom MHuBO PK ot 20 utonst 2022 roxa Ne2 (B pemaxmuu ot 04.03.25 Ne90)/
The state mandatory standard of higher and Postgraduate education, approved by the Order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (as amended on 03/04.25
No. 90)

2. Kazakcran PecrmybOnukacel jkorapbl OuniM  OepymiH VIATTBIK OUTIKTiIMIK 1meHOepi/HanmnoHanbHas paMka
kBanudukanuii Beiciiero obpazoBanus PecmyOnmku Kaszaxcran/National Qualifications Framework for Higher
Education of the Republic of Kazakhstan

Binim 6epy 0arnapiaamMachbIiHbIH 0aFbITHI 00MBIHIIA KICION cTaHIapTTAPABIH Ti3iMi / Ciucok npodeccuoHaAIbLHBIX ¥BK/CbLI IMaiinanany
CTaH/IAPTOB MO HANPaBJIeHNIO 06pa3oBaTe/ibHOI nporpammel / List of professional standards in the area of the educational aeHreiinepi / KaskeTTiiri /
program YpoBHHU Heo0xoaumocTn
. . . e HPK/OPK/ HCIOob30BaHusA/
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk NFQ/BFQ Need for use
levels
Kaciou crangapt: Jueproaynurt / Ilpodeccuonaibublii cranaapt: «dueproaynum» / Professional standard: Energy audit 6-8 Wo/IalYes
"KazaHablK TypOMHAJBIK KAOABIKTHI maiigaiany xone skonaey" Koacioum cranmmaprel/ IIpodeccHuoHanbHbIii cTaHgapT 6-8 Wo/MlalYes
«IKCIIyaTalus U PeMOHT KOTJOTypOuHHOro odopymoanusi» / Professional standard '"Operation and repair of boiler
turbine equipment*
Kaciou cranmapt "OtbiH Oepyai maiinanany skoHe xonaey" / IpodeccuoHAJbHBINH CTAHAAPT «IKCIJIyaTANHSI M PEMOHT 6-8 Wo/[TalYes
ToruinBonoaaum» / Professional standard "Operation and repair of fuel supply"
Ka3akcTaHHBIH ’kaHa MAMAHIBIKTAPbI MeH KY3bIpeTTepiHiH aTiackiHAaFbl MaMaHABIKTAap / [Ipodeccun B ATiiace HOBBIX



https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

npodeccuii m komnerennmii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan
JocTypili SHEPreTUKANBIK KaOABIKTH >KaHFBIPTY HHKeHepi / MmkeHep mo MoaepHHM3aUuu 00OpYIOBaHHA TPaAULHMOHHON XKox/Her/No
snepreruku / Traditional energy equipment modernization engineer
Perenepanus sxoHe KaliTa eHjey nmxeHepi / Mkenep mo perenepanuu u yrunusanuu / Regeneration and recycling engineer XKox/Her/No
DHepreTUKaNbIK MeHekep / DHepromenemkep / Energy manager JKox/Hetr/No
OHepreTHKAIIBIK HbICAHAAPABI MYJIbTU(PHUIUKAIBIK MOJIeIbAeyre Herizaenren AXCOK azipieyini umxenep / Unxenep no paspadoTke JKox/Her/No
CAITIP na 6a3e MyJbpTH(HHU3UUECKOTO MoaenupoBanus o0bekToB sHepretuku / CAD development engineer based on multiphysics
modeling of energy facilities
DNeKTp JKOHE JKbUIYy SHEPIUsACHIH CakKTay KYpBUIFBUIAPBIH 3ipiieylni >KoHe >kolanmaymbl / Pa3paboTYHMK-IPOEKTUPOBIIUK XKox/Het/No
HakomuTenen snekTpo-u ternosneprun / Developer and designer of electrical and thermal energy storage devices

IMaB/iogap 00/IBICHIHBIH KaHA KICINTEP MeH KY3bIpeTTep aTiacbinaarsl MaMaHAbIKTAap / [Ipodeccnu B ATiiace HOBBIX

npodeccuii nu komnerennuii [laBnoxapckoii odnactu / Professions in the Atlas of new professions and competencies of the
Pavlodar region

Cenimainik Menemkepi / Menemxkep o HagexxHoctu / Reliability Manager XKox/Her/No

Bisim 0epy 6araapaamaceinbig nacnoptel/Ilacnopt o6pa3zoBarteabHoit mporpammbl/Passport of the educational program

Tipkey nomipi/Perucrparionnsiii Homep/Registration number

6B07100170

Binim Oepy canachIHBIH KOJBI ’KOHE aTaybl/
Kon u HaumeHoBaHue 00acTu oOpa3oBaHus/
Code and name of education field

6B07 UmxeHepIik, oHACY KoHE KYPBUIBIC callaiaphl
6B07 UnxenepHsle, 00padaThIBAIONINE H CTPOUTEIBHBIE OTPACIIH
6B07 Engineering, manufacturing and constrction industries

Haiteinnay OarbITBIHBIH KOJIBI JKOHE aTayLII
KOZI 1 HAUMCHOBAHUEC HAIIPaBJICHUSA HOJIFOTOBKPI/
Code and name of training direction

6B071 UnxeHnepus xoHe WHXESHEPITIK ic
6B071 Nmxenepust 1 HHXKEHEPHOE JEIIO
6B071 Engineering and Enginering affairs

Binim Gepy OarnapnaManapbl TOOBIHBIH KOJIBI )KOHE aTaybl/
Kox n HaumeHoBaHUe TpyIIBI 00pa30BaTENbHBIX IPOTpamMm/
Code and name of educational programs group

B162 DnekTpoTexHHUKa )KoHE IHEPTEeTHKA
B162 TemosHepreTrka
B162 Electrical Engineering and Energy

binim Oepy OaraapiaMachIHBIH KOJIbI J)KOHE aTaybl/
Kon n HanmeHOBaHmE 00pa30BaTEILHOM MPOTPaMMEL/
Code and name of the educational program

6B07105 XKrbutysnepreruka
6B07105 TemnosHepreTrka
6B07105 Heat Power Engineering

Binim Gepy OarnapiaMachlHBIH MaKkcaTbl/
Lens oOpazoBarensHON MPOrpaMMbl/
Purpose of the educational program

BakanaBpuat OarnapiaaMacsl OiTipyIIiHiH SHEPreTUKa CajachblHBIH €peKLIeNIriH
€CKepe OTBIPHIIN, JKbUTYy dHEPreTHKa CallaChIHAAFbl KY3BIPETTUTIKTEpai, OimiMi
YKOHE 1CKEepIIIKTI amybIHa OarpiTTanFas. JKorapsl ipreni NalbIHIBIK OakanaBpuaT
TYJEKTEpiHIH »HepreThKa CalachlHAarbl Ke3 KenreH Oeilin  OoifbHIIa
Marucrparypazia OKYbIH JKalFacThIpyFa MYMKiHAIK Oepeni / mporpamma
OakanaBpriaTa OpUCHTHPOBaHA Ha MPUOOPETCHUE BHITYCKHUKOM KOMIIETEHIIHH,




3HAaHWK M YMEHHH B 0OJACTH TEIUIOSHEPIeTUKH C YYETOM CIEeHU(PHKH
3HepF€TI/I‘IGCKOﬁ OTpaciiu. IToBeIIEHHAS Q)yHHaMeHTaJ'IBHaH IIOATrOTOBKA
MO3BOJIUT BBIMMYCKHUKAM OakajaBpuara MpoJ0JDKUTh 00yUeHHE B MarucTparype
mo moboMy mpodumo B obmactu dHepreTuku / The bachelor's program is
focused on the acquisition of graduate competencies, knowledge and skills in the
field of heat power, taking into account the specifics of the energy industry.
Increased fundamental training will allow undergraduate graduates to continue
their master's degree in any profile in the field of energy.

Binim 6epy O6armapiaMachIHBIH TYPi/ Konnmansicrarst
Bug o6paszoBaTenbHO porpamMMbl/ [eiicTByromas
Type of educational program Acting
¥BII Goiipiamia genreii/Yposerb no HPK/Level according to the NQF 6

CBIII 6otipiama nenrei/ Yposens mo OPK/Level according to the SQF 6

Binim 6epy OarmapiaMachIHBIH €peKIIeTiKTepi/ Kox
OTiu4uTe bHBIE 0COOCHHOCTH 00pa30BaTeNbHOMN MPOrpaMmabl/ Her
Distinctive features of educational program No

OxpiTy Tini/SI3pik 00y4enus/Language of education

Ka3ak, opbic/ka3axcKuil, pycckuii /
kazakh, russian

Kpeautrep kenemi/O6bem kpenuros/Volume of the credits

240

Bepinerin nopexe/Ilpucyxnaemas crenens/Awarded degree

bakanaBp/bakanasp/Bachelor

Oky mep3imi/Cpox obyqenusi/Period of study

3 xbu1/3 Toma/3 years

Hasprnay OarpIThIHA apHAFaH JTUICH3MSHBIH JKOHE OFaH KOCBIMIIIAHBIH HOMIpi/
Homep nuiieH3uu Ha HarpaBjieHUE TTOATOTOBKY M MPHIIOKEHHS K Heit/
Number of the license for training direction and its annex

Ne 035, 04.04.2019

AKKpeIUTTey areHTTITiHIH aTayhl )KoHe aKKPEeIUTTEY iH KOJJaHbBLTY Mep3iMi/
HaumeHnoBanue AKKPCAUTALITMOHHOTO areHCTBAa U CPOK ,I[eflCTBI/ISI aKerI[I/ITaLII/II/I/
The name of the accreditation agency and the period of accreditation validity

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

TynexTin 6iaikTinik cumarramacel /KBaaudukanumonnas xapakrepucruka Beimycknuka/ Qualification characteristics of a graduate

Bepinerin nopexe/
[Mpucyxnaemas creneHb/
Degree awarded

«6B07105 — XKeimysnepreruka» bbb OoifprHIna KbpUTY HEpTETHKA OaKaIaBPHI
Bakanarp terosnepreruku o OIT «6B07105 — TemnosnepreTukar
Bachelor of Heat Power Engineering in the EP "6B07105 — Heat Power Engineering "

Kacibu kpi3mert cananapsi/
Cdepsl mpodeccHoHATBHOMN e TebHOCTH/
Areas of professional activity

)KBIJ'IyBHepFeTI/IKaJILIK GH,Z[ipiCI'IeH OallIaHBICTHI FHEUIBIM MEH TEXHHKA canackl/O0acTh HAayYKHU U TCXHHKH, CBA3aHHAA
¢ rerumosnepreruueckum npoussoacteom/ The field of science and technology related to heat and power production

Kociou xkp3MeT 00BexTinepi/
OOBbeKTHI MPOPECCHOHANBHOI JeaTenbHOCTH/
Obijects of professional activity

SHEPre€TUKa cCajlaCbIHAArbl KaApJiapAbl Aaspliaydbl >KOHE KaﬁTa Aasgpiayabl JKY3€re acbIpaTbIH KbUIYOHEPI€TUKaA
KOCIMOpPBIHAApHl, Ke3 KeNreH YArigeri FbUIBIMH-3epTTey  YHBIMAAphl, OpTa KocinTik  Oimim  Oepy
MCKCMCJ'Iepi/BHepFeTI/I‘ICCKI/Ie NpeaAnpusATrs, HaydYHO-UCCICAO0BATCIbCKUEC OpPraHU3alnun JIF000T0 TUIIA, YYPCKACHUS
cpenHero npodeccHoHaNbHOTO 00pa30BaHus, OCYIIECTBISIONIME OJIOTOBKY W MEPENOoArOTOBKY KaJpoB B 001acTH
TeIUIodHepreTuku/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 xpi3mer Mommepi/
ITpeametsl npodeccHoHaNbHON aesiTenbHoCTH/
Subjects of professional activity

KBUTYIHEPTCTUKAIBIK OHEPKAOCIOIHIH TEXHOJIOTHSUIBIK TIPOIECTEpPi MEH >KaONMBIKTaphl, WHHOBAIMSIIBIK KOHE
PpalMOHATM3aTOPIIBIK KBI3MET, TYIIKI OHIMHIH camachklH Oakpuiay JKyieci, KocimophIHAAFbI cana MEHEeKMEHTI KyHeci,
KOCIIOPBIHIAFbl €HOEKTI KOpFay JKOHE OHEPKACINTIK KayilCi3OIKTI KaMTaMachl3 €Ty IKYiHeci/TeXHOJIOTnuecKue
npoIecchl M 00OpyAOBaHHE TEMJIOHEPTeTHYECKONH NPOMBIIUIEHHOCTH, MHHOBAIMOHHAs M PalMOHAIM3aTOPCKas

safety and industrial safety system at the enterprise

ACATCIIBHOCTh, CUCTEMbI KOHTPOJIA KadeCTBa KOHEYHOH OpoAyKIWH, CUCTEMAa MCHC/PKMCHTA KadeCTBa Ha
NpeArpuiaATUu, cucremMma oOecreyeHust OXpaHblL Tpyaa u HpOMLIIJ.U'IGHHOfI 0e30macHOCTH Ha
npennpustun/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

Kocibu kpi3MeT Typiiepi/Buipl mpodeccoHanbHON | OHIIPICTIK-TEXHOJMOTHSUIIBIK,  YHBIMIACTBIpY-0ackapy,  ecenrtey-ko0ajay/Ipon3BOACTBEHHO-TEXHOIOTHYECKas,
nesrensHocTr/ Types of professional activity OpraHM3allMOHHO-YIIpaBieHYeCKas, pacuetHo-mpoekTHast/ production and technological,organizational and

managerial, settlement and design

Oky HoTukesepi/PesyabTaTsl 00yuenusi/Educational outcomes

JKOC xone OK-ma oThIH JIaiiblHAAY JKYHECIHIH HETI3r OHE KOCAJIKbI KaOJBIKTApbIH, Ka3aH/BIK KOHE TYPOMHANBIK HEXTAPJbIH HETi3Ti jKOHE KOCAJIKBI
»aOIBIKTAPBIHBIH HETI3Ti )KYMBIC PEeXXHMIEPiH TaHIAy TEXHOJOTHICHIH a3ipieini.Ke3 kenreH KOHCTpyKIusapabH, JKoFapsl TeMIIepaTypaibl arperarThiH
JKaHy KYPBUIFBLIAPBIHBIH €CenTeysepiH yprizemi. JXYMBIC CXeMaChIHBIH JKYMBIC ICTEYl YIINIH KOMEKII >Ka0JbIKTBIH TEXHOJOTHSACHI MEH TaHIAybIH
93ipJIeH i KOHE OPTYPIIi KYMBIC PEeKUMACPIHIC >KaOMBIKTHIH THIMILTITIH Ooipkaiasl. KommaHeICTarbl JKaOABIKTHI JKaHAPTAMBI JKOHE KETUIMIpemi, OHBIH
OHIMIUTITIH, CEHIMIUTITIH, KYpyiH apTThipaabl./ Pa3pabaThiBaeT TEXHOJOTHIO W IMOA0OP OCHOBHOTO M BCIIOMOTATEIBHOTO OOOPYIOBAHUS CHCTEMBI
IIOATOTOBKH TOIJIMBA Ha TOC u HH, OCHOBHBIX PCKHUMOB pa6OTI>I OCHOBHOI'O M BCIIOMOTI'aTCJIbHOI'O O60py,[[0BaHI/IH KOTCJIBbHBIX H Typ6I/IHHLIX IEXOB.
[Ipou3BomUT pacyéTsl COXKHUraTEIBHBIX YCTPOMCTB JIIOOBIX KOHCTPYKIHH, BBICOKOTEMIIEPAaTYpHOTO arperara. Pa3zpa0arbiBaeT TEXHOJIOTHIO M TMOJ00D
BCIIOMOTATEIhHOTO 000pyHOBaHUS I (YHKIIMOHHUPOBAHHS CXEMBI pPabOTHl M MPOTHO3UpYeT 3(h(PeKTHBHOCTh paboThl 00OpPYHOBAaHUS B Pa3TUIHBIX
pexuMax paboThl. MoIEpHU3UPYET M COBEPIICHCTBYET CYLISCTBYOIEe 000PYIOBaHKE, MMOBBIIIACT €ro MPOU3BOAUTEIBHOCTD, HAJIGKHOCTh, XOAUMOCTS./
Develops technology and selection of the main and auxiliary equipment of the fuel preparation system at thermal power plants and thermal power plants,
the main operating modes of the main and auxiliary equipment of boiler houses and turbine shops. Performs calculations of incinerators of any design, high-
temperature unit. Develops technology and selection of auxiliary equipment for the operation of the work scheme and predicts the efficiency of the
equipment in various operating modes. Modernizes and improves existing equipment, increases its performance, reliability, and walking ability.

OH/PO/ON 1

Kazanaplk TypOWHaNbIK LEXTHIH HEri3ri yKoHe KOCAJIKbI jKaOIBIKTApbIH, OTHIH Oepyi JKeHHAEY >KYMBICTApBIH XKYPri3yaAl >Kocmapianabl, YHBIMAACTHIPaIbI
JKOHE JKYMBIC OPBIHIAPBIH TEXHHUKAIBIK JKapaKTaHABIPYIbI, OHIIPIC TEXHOJOTHACHIHA, TEXHUKAJBIK >KOHE JKOJOTHSIBIK KayilCi3iK >KOHE OHIIPICTIK
CaHUTapusa HOpMaAJIapblHa COMKeC TEXHOJIOT UAJIBIK )Ka6,I[I>IKTapI[I:I OpHaJIaCThIpYAbI, COH}.‘[aI\/'I - aK GH,I[ipiCTCFi 9KOKOpFay KOHC JSHCPTHA KIHC pECypcC
YHeMIEy ic-ImapanapblH >Ky3ere aceipambl. JKBUTy OSJIEKTp CTaHIMACHIHIA >KYMBICTApABIH Kayilci3 eHmipiciH KamTamacers eremi./ Ilmanmpyer,
OpTaHU30BBIBACT TIPOBCACHUC PCMOHTHBIX pa60T OCHOBHOI'O H BCIOMOI'aTCJIbHOI'O o60py;[013aH1/1$[ KOTJ'IOTyp6I/IHHOFO nexa, TOINIMBOIIOAAYU U
OCYIIECTBIACT TEXHUYCCKOEC OCHAIICHUC pa601mx MECT, pa3MECIICHUEC TEXHOJIOTHYCCKOI0O 06opy;[03aH1/15{ B COOTBETCTBHH C TEXHOJOTHEH IIPON3BOACTBA,
HOpMaMu1 TEXHUYECKOH M DKOJIOTMYECKOM 0€30IacHOCTH U HpOHBBOZ[CTBeHHOP'I CaHUTAapHH, a TAKKC DKO3AIUTHBIC U SHCPro- U pecypcoc6eperaloume
MEPOTIPHUATHS Ha mpou3BoacTBe. ObeceunBaer Ge30MacHOE MPOM3BOACTBO paboT Ha TemrodnekTpocranmuu./ Plans, organizes repairs of the main and
auxiliary equipment of the boiler and turbine shop, fuel supply and carries out technical equipment of workplaces, placement of technological equipment in
accordance with production technology, standards of technical and environmental safety and industrial sanitation, as well as environmental protection and
energy and resource-saving measures in production. Ensures the safe production of work at a thermal power plant.

OH/PO/ON 2

Op TYpJi aNeyMeTTiK ’karfainapaa Oapabap OarnmapianHraH, KOMaHIaga KYMBIC icTel ajaibl, ©3 KO3KapachlH OYPBIC KOPFail anajbl, kKaHa HIeHIiMaep
¥CBIHaJIBI / A)IeKBaTHO OpI/IeHTI/IpyeTCH B pa3n1/1qH51x COIMAJIBHBIX chyaume, CHOCO6CH pa60TaTB B KOMaHJC, KOppeKTHO OTCTanBaTh CBOKO TO'—IKy 3peHI/ISI,
npesyaraet HoBble pemenus / He is adequately oriented in various social situations, is able to work in a team, correctly defend his point of view, and offers

OH/PO/ON 3




new solutions

Ken oti-epici MeH oinay Mo/ieHHEeTI 0ap MKOoFaphl OUTIMII TYJIFaHbl KAIBIITACTRIPYFa BIKIAT €TETiH TEXHUKAIBIK FRUIBIMIAP CATACBIHIAFBI HETI3Ti OlmimMmi
KGpCGTGI{i / HpOfIBJ’IHeT 0a30BbIE 3HAHUS B 00JIACTH TEXHUYECKUX HayK, CHOCO6CTBy10].LII/I€ (l)OpMI/II)OBaHI/HO BBICOKOO6paBOBaHHOfI JIMYHOCTHU C HIUPOKUM
Kpyro3opom u KynbTypoii MeitiieHus / Demonstrates basic knowledge in the field of technical sciences, contributing to the formation of a highly educated
personality with a broad outlook and a culture of thinking

OH/PO/ON 4

Bacranker eHpipicTik OemiMINeNepaiH KeAeN KYMBIC JKOCTIapiapblH 93ipIieiii, mepcoHaa MeH eHOEKaKbl TeJiey KOPIAphIHBIH KYMBICHIH KOCTapIaiiibl,
OHJIIPICTIK MEPCOHANIBI OKBITY MEH TPEHHHITEp[i yibiMmacTeipanbl / Pa3pabareiBacT OlepaTHBHbIC IUIaHbI PaOOTHI MEPBUYHBIX POWU3BOJICTBEHHBIX
NOJIpa3/ieNieHnii, TUIaHUpyeT padoTy MepcoHana W (OHAOB OIUIATHI TPYyHa, OPraHM30BBIBACT OOYyYEHHWE M TPEHUHIH IMPOHM3BOACTBEHHOrO IepcoHana /
Develops operational work plans for primary production units, plans the work of personnel and payroll funds, organizes training and trainings for
production personnel

OH/PO/ON 5

Kocibn Kpi3MeTTe OHmaynblH MaTeMaTHUKalIbIK TOCUIIEpiH KOJJaHa OTBIPBIN KYHAENIKTI JKaFgaiiaapAa eHAIPICTIK ecenTepAl WIenly YIIiH KaKeTTi
MaTeMaTHKaJbIK Oitayapl kepcereni / JIeMOHCTpHpyeT MaTeMaTH4ecKOe MbIILUICHHEe HEOOXOIUMOE JUIS PEIICHUS IPOM3BOJICTBEHHBIX 3a]ad B
MIOBCETHEBHBIX CUTYallUsIX ¢ MPUMEHEHHEM MaTeMaTHYECKHX CIIOCOOOB MBIIUIEHHS B TpodeccuoHaibHol aestenpHocTr / Demonstrates the mathematical
thinking necessary to solve production problems in everyday situations using mathematical ways of thinking in professional activities

OH/PO/ON 6

JKyMBICTBI YHBIMIACTBIPY JKOHE CTAHAAPTTHI KOCIOM MIHISTTEp/i IICIIy YIIH aKHapaTThIK-KOMMYHHKAIMSIIBIK TEXHOJOTHSIApIsl Kojanaasl / Bruageer
I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaI_II/IOHHLIMPI TCXHOJOTMAMU 1JI1 OpraHU3alvn pa60TBI U pPCHICHUA CTAHAAPTHBIX HpO(l)GCCI/IOHaJ'IBHBIX 3a1a4 / Owns
information and communication technologies for organizing work and solving standard professional tasks

OH/PO/ON 7

A3aMatTBIK OHE MATPHOTH3M HAEsIIaphbl, KOFAMJIBIK CaHAHBI KaHFBIPTY-Pyxanu JKaHFpIpYy, YHHBEPCHUTETTIK, OHIPIIK, pecrnyOIuKalbIK JeHrenaeri ic-
mapanapapl  YHBIMIACTHIPY JKOHE OFaH KaThicy KesiHme KasakcTaHHbIH YIHIN JKaHFBIPYBl HETi3iHAE KOIIOAacHIbIIBIK KacHETTEepPiH KepceTei /
JleMOHCTpUpYyeT TuaepcKkre KayecTBa Ha OCHOBE MAEH IpaKAaHCTBEHHOCTH U MaTpHUOTH3Ma, MOJCPHHU3AIMH 00IeCTBEHHOTO co3HaHus -Pyxanu XaHrbipy,
TpeTbeil MoaepHu3anuu Kaszaxcrana mpu OpraHu3allid U y4acTHH B MEPONPHATHAX YHHBEPCUTETCKOTO, PErMOHAIBHOTO, PECIyOIMKaHCKOrO ypoBHS /
Demonstrates leadership qualities based on the ideas of citizenship and patriotism, modernization of public consciousness -Rukhani Zhangyru, the third
modernization of Kazakhstan in organizing and participating in events at the university, regional, and republican levels.

OH/PO/ON 8

Kazakcran PecnyGHHKaCLIHLIH KOJIJAHbICTAFbI H0pMaTI/IBTiK-K¥KLIKTI>IK aKTiJIepiH €CKEpPE OTBIPHIIN, OHBIH IIiHAE AKOJIOTHS XOHE TaOurar naiganany
caJlachlHIAFbl CTapTar-xKo0anap/pl 93ipieiai oHe oylapibl SKOHOMUKAHBIH TYpJi cajajapblHAa icke aceipaibl /| Pa3pabarhiBaeT CTapTam-mpoeKThl C
y4ueTOM ﬂCﬁCTBymHlHX HOPMAaTHUBHO-IIPABOBBIX AKTOB PCCHy6J’II/IKI/I KaSaXCTaH, B TOM 4YHCIE€ B OOJIACTH DKOJIOTUH H NpUupoaAONOJIb30BaAHUA, U
peanM30BhIBaTh MX B pasaMyHBIX oTpacisax skonomuku/ Develops startup projects taking into account the current regulatory legal acts of the Republic of
Kazakhstan, including in the field of ecology and environmental management, and implement them in various sectors of the economy

OH/PO/ON 9

MewmuekeTTik, opbIc koHe mieT Tinaepinae (A2, B1l, B2 nedreiii), oHbIH imriHme KociOuW camaga KOMMYHHKAIMSHBIH HET13T1 AaFAbpUIaApbIH MEHT epreHiH
kepceteni / [Toka3bIBaeT BiajieHHE OCHOBHBIMU HaBbIKaMH KOMMYHHKAIIMH HAa TOCY/IapCTBEHHOM, PYCCKOM M HHOCTPAaHHOM si3bike (ypoBeHb A2, B1, B2), B
TOM uucie B npodeccuonanbroit chepe / Shows proficiency in basic communication skills in the state, Russian and a foreign language (level A2, B1, B2),
including in the professional field

OH/PO/ON 10

Kopmaran opraHbl KOpray, SHEPrHs >KOHE pecypc YHEMJIEy, TEeXHHKA JKOHE 3KOHOMHUKA TYPFBICHIHAH OHTAMJIBI JKaFJaiiapasl KaMTamachl3 €TeTiH
aOIBIKTHI TaHOAWIEl. bamamarnsl sHEprus Ke3lepiHe IIONTy JKacaiIbl KoHE KaKETTi SHEPTUSHBI ecenTeiii, 0amama any KOHABIPFBUIAPBIHBIH KelleHiH
Ta"gaiapl. OOBEKTIHIH SHEPTUS TYTHIHYBl MEH DHEPTHsI IIBIFBIHBIH 3€PTTCHAl KoHE HEPTHsl NIBIFBIHBIHBIH Ko31epl MeH ceOenTepiH aHbIKTanabl. bimimuai
XKBUTy JKOHE OJICKTP JHEPTUsCHIH aJy[blH JKOHE TYPJCHAIPYIIH WHHOBALMSUIBIK OJICTEpiHZAE, OSJIEKTp CTaHIMsUIapbiHAa KosjaHaael / BeiOupaer
o0opynoBaHHe, OOeCleunBarollee ONTUMAIIBHBIE YCIOBHS C TO3WLUH OXPaHbl OKPYXKAIOIIEH cpelbl, SHEPro- M pecypcocOepekeHusl, TEXHUKH H
9KOHOMHKH. [Ipon3BoUT 0030p MCTOUYHHKOB AIBTEPHATHBHON YHEPIeTHKH M pacdeT HeOOXOIUMOW SHEPTUH, BEIOMpPAET KOMIUIEKC YCTAHOBOK IO JTy4CHHUS
anpTepHaTUBHOU. Mccnenyer sHepronoTpedieHue U SHEPTONOTEpH OOBEKTa U ONpeeNsieT HCTOYHUKU U IPUYUHBI SHepromnorepb. [IpumeHser 3HaHus B
MHHOBALMOHHBIX CIIOCO0aX MOJIydeHHsl U MpeoOpa3oBaHMs TEIUIOBOM M DJICKTPUUECKOW SHEpruu, Ha dnekTpudeckux craHumsx / Selects equipment that

OH/PO/ON 11




provides optimal conditions from the standpoint of environmental protection, energy and resource conservation, technology and economics. Performs an
overview of alternative energy sources and calculations of the required energy, selects a set of installations for obtaining alternative energy. Examines the
energy consumption and energy losses of the facility and determines the sources and causes of energy loss. Applies knowledge in innovative ways of
obtaining and converting thermal and electrical energy at power plants

Baiikay ka0Oinerine, TyciHmipyTe, Tangayra, KOPBITBIHIBI IIBIFapyFa, Oara Oepy KaOineTiHe We, CHIHU Oijlay NaFIblUIapblHa, IIBFapMalIbUIBIKKA, ©31H-631
IaMbITy Kabinerine we / Brageer HabiroqaTebHOCTBIO, CITOCOOHOCTRIO K MHTEPIPETAIlNH, aHAIM3Y, BBIBEACHHIO 3aKTIOYCHHH, CIIOCOOHOCTBIO IaBaTh
OLICHKH, BJIJIC€T HaBBIKAMH KPUTHUYECKOTO MBIIUICHUS, KPEaTUBHOCTBIO, CIIOCOOHOCTBIO K camopasBuThio / Possesses observation, the ability to interpret,
analyze, draw conclusions, the ability to give assessments, possesses critical thinking skills, creativity, the ability to self-development

OH/PO/ON 12

KazaHapIKTapIbIH CY-XUMUSUTBIK PEKAMICPIHIH KYMBIC 1CTEYIHIH YTHIMIBI CXeMaJlapblH, KbUTY TEXHHUKABIK *XKaOIBIKTHIH JKBUTY TPOIECTEpiH OaKbuIay
CXCMaJIapbIH, KOPPO3UAAaH KOprayAblH 3aMaHAYU TCXHOJIOTUAJIAPBIH JKOHC )I(a6,I[I>IKTLI KOHCEpBaluAjiayabl >x<06anay CXEMaJlapblH TaHHaﬁ,HBI / BBIGI/IpaeT
palroOHaIbHBIC CXCMBbI (bYHKIJ;I/IOHI/IpOBaHI/ISI BOAHO-XUMHYCCKHUX PCKHUMOB KOTJIOB, CXEMbl KOHTPOJIA TCIUIOBBIX IIPOLCCCOB TCIUIOTCXHUYECKOT'O
000py10BaHKsA, COBPEMEHHBIE TEXHOJIOTHIA 3alIMTHl OT KOPPO3UH M CXEMBI MPOCKTUPOBaHUs KOHCepBaliu obopynosanus. / Selects rational schemes for
the functioning of water-chemical modes of boilers, schemes for the control of thermal processes of thermal engineering equipment, modern corrosion
protection technologies and schemes for the design of equipment conservation.

OH/PO/ON 13

Bisim 0epy 6araapiamaceIiHbiH Ma3mMyHbl/Coepskanne oopasoBareanHoii mporpammbl/Content of the educational program

Monyns ataybl/ bakpuiay HbICaHBI/ Oxy Homnxeci/
Cemectp/ ITon xombl/ [TonniH aTaybl/ [{nK skoHE KOMITOHEHT/ Pesynbrar
Ne Hasparne Kz Cemectp/ | Ko nucuunnunsl/ HaszBanue aucumrimael/ ukn 1 KOMIIOHEHT/ Popma kouTpoLA/ oOyueHus/
MOy st/ ECTS SO S Form of control .
Module name Semester | Discipline code Name of discipline Cycle and Component Educational
outcome
1. KBII uukai MK=51 kpeaut, TK=5 kpeauToB)=56 kpeaut
Huka OO (OK=51 kpeant, KB=5 kpeaut)=56 kpenuron
Cycle GEP (GC=51 credits, 5 credits)=56 credits
Mingerti kommonenT (51 kpeant)/ O6s3arenpubiii komnonenT (51 kpeaur) / Mandatory component (51 credits)
11 5 1 IK 1101 Kazakcran Tapuxsl / Ucropust JKBII/MK Emt1/OK3/Exam OH1, OH4/ PO1,
KT 1101 Kazaxcrana / History of Kazakhstan OOJI/OK PO4/ LOI1,LO4
HK 1101 GEP/GC
1.2 5 1 Fil 1102 Durnocopus/ Punocodus/ JKBII/MK Emt1/OK3/Exam OH1, OH4/ PO1,
Fil 1102 Philosophy 0OO0/1/OK PO4/LO1, LO4
Phi 1102 GEP/GC
1.3 8 2 Soc 1103 Mooyns  coyuanrbHo-nOIUMUYECKUX JKBIT/MK Emt/OK3/Exam OH1, OH4/ PO1,
Pol 1104 SHAHU (OneyMeTTany 0O0/1/OK PO4/ LO1, LO4
Kul 1105 /Conmonorust/ Sociology; GEP/GC
Psi 1106 Cascarrany/ [Tonmronorus/ Political
science; Monenuertany
Mooyns Nel /Kyneryponorus/ Cultural studies;
«lymanumapnot Icuxonorus/ Icuxonorus/
K 6inim scone Psychology)
14 soft-skills» / 10 1,2 IYa 1107 ler timi (Arbutiusin/ Hemic Tisi) / KBIT/MK Emt/OKk3/Exam OH1, OH3/ POl,




Mooynw Nel WHOCTpaHHBIH A3bIK (QHTITHHACKUH/ 0OO0JlI/OK PO3/LO1, LO3
«lymanumapnot HeMmenkuii si3pik) / Foreign language GEP/GC
e 3Hanus u soft- (English/German)
1.5 skillsy/ 10 1,2 KYa 1108 Kazak (opsic) Tinmi/Kazaxckuit JKBIT/MK Emt1/2OKk3/Exam OH1, POI1, LO1
Module Nel KYa 1108 (pycckuit) s3p1k /Kazakh (Russian) OOLl/OK
«Humanitarian language GEP/GC
1.6 knowledge and 5 1 ICT 1109 AKXMapaTThIK-KOMMYHHKAIHSIIBIK, KBIT/MK Em1/DK3/Exam OH1, OH2, OH4
soft-skills» AKT 1109 TEXHOJIOTHsLIap 0O0/1/OK /PO1, PO2, PO4/
ICT 1109 (arpummn./MapOpManoHHo- GEP/GC LOI1, LO2, LO4
KOMMYHHKAITHOHHBIE TEXHOJIOTHH
(ua anrnuiickom s3bike)/ Information
and Communication Technologies
(english)
1.7 8 1 FK 1110 Jlene TopOueci dusnueckast JKBIT/MK 3auer OH1, OH3/ POI1,
FK 1110 kynbeTypa/ Physical education O0//OK PO3/LO1, LO3
PE 1110 GEP/GC
ZKBII nuxai (TK 5 kpeaur) / Huka OO/ KB 5 kpenutos / Cycle GEP (EC cycle Scredits)
1.8 5 1 BZhOT 2101 Owmip kayimncisairi skoHe eHOeKTI KBIT/TK Emt/OK3/Exam OH3, OH5/ PO3,
Kopray /be3onmacHoCTh OOJI/KB PO5/ LO3, LO5
KHU3HEICSTEIbHOCTH H OXpaHa GEP/EC
tpynal Life safety and labor
protection
19 5 3 OPAK 2101 KykbIK xoHe chibaiinac XKBIT/TK Emt1/2OKx3/Exam OH3/PO3/LO3
YKEMKOPJIBIKKA KapChl MOJICHUET OOJI/KB
Heri3aepi /OcHOBBI TIpaBa 1 GEP/EC
AQHTHKOPPYIIHOHHOH KyJIbTyphI/
Fundamentals of law and anti-
corruption culture
1.10 5 3 OEB 2101 DKOHOMHMKA KoHe OM3HEeC Herizaepi JKBIT/TK Em1/OK3/Exam OH11/
/OCHOBBI YKOHOMUKH U Ou3Heca/ OO/I/KB PO11/LO11
Fundamentals of Economics and GEP/EC
Business
1.11 5 3 OE 2101 Okonorus Herizaepi /OCHOBBI KBIT/TK Emt/OK3/Exam OHS5, OH7 /POS5,
sxomorun/ Fundamentals of ecology OOJI/KB PO7/ LO5, LO7

GEP/EC




1.12 5 3 ONI 2101 FrueimMu 3eprTey Herizaepi / XKBIT/TK Emt1/2OKk3/Exam OH2, OH3/ PO2,
OCHOBBI HayYHBIX HCCIIEIOBaHUIH / OOJI/KB PO3/LO2, LO3
Basics of Scientific Researches GEP/EC
1.13 5 3 OFG 2101 KapXbUIbIK cayaTTBUIBIK HETi3aepi / JKBIT/TK Emt/9OK3/Exam OH3, OH4/ PO3,
OCHOBBI (PUHAHCOBOW TPAMOTHOCTH / OO/I/KB PO4/LO3, LO4
Basics of financial literacy GEP/EC
1.14 5 3 Oll 2101 JKacaumbl nHTEIEKT Herizaepi / JKBIT/TK Em1/OKx3/Exam OH1, OH2/ POI1,
OCHOBBI HCKYCCTBEHHOT'O OOZ/KB P02/ LO1, LO2
unteswiekta / The basics of artificial GEP/EC
intelligence
1.15 5) 3 BIS 2101 Kayinci3aik jxoHe HHKITIO3UBTI XBII/TK Em1/913/Exam OH3, OH5/
opta / Be3onacHocTh 1 OOJ/I/KB PO3, PO5/ LO3,
uHKITI03uBHas cpena / Safety and GEP/EC LOS
inclusive environment
2. BII mukai OKK/TK) = 112 kpegut /Ilnka BJI (BK/KB) = 112 kpexutos/ BD cycle (KV/EC) = 112 credits
Ne 2 Mooynw: " Mukpoxeanuguxayus 6azoapramanapel yscone Minor-eazoapnamanap (manoay ooiivinwa)""
(Muxpoxsanugurkayus baz0apramanapol Mer Kiui 6a20apramarapoblly CURAMMAMAcsl Kocvimuaoa Keamipinzen) |
Mooyns Ne2: «IIpozpammol muxkpokeanugurayuii u Minor-npozpammot (no év160py)»
(Onucanue Ipozepamm muxpoxeanupuxayuit u Minor-npozpamm npusedenst 6 npunosiceruu) |
Module No. 2: "*Microqualification programs and Minor programs (optional)**
(Description of microqualification programs and Minor programs are given in the appendix)
2.1 4 3 Jucuummmaa Nel BIT/TK
2.2 3 3 Jucuummaa No2 BJI/KB
2.3 3 3 Jucnuraa Ne3 BD/EC
24 5 4 Hucrmmummaa N4
25 | Kaci6u Keutysnepretukamarsl  KociOm  ic- BIT/2KOOK Em1/9K3/Exam
meGepuix ZhKEN 1201 OpEKeTTiH Her13z[vep1 |/ OcHOBBI BIUBK OH/PO/ON 7
HeTi3/epinin 4 2 OPDT 1201 npohecCHOHAIBHOM JISATEILHOCTH B
Moy / BPAHPE 1201 TETIOIHEPTETHKE _/BaSICS of BD/UC
MoZy/b  OCHOB professional activity in heat power
npodeccroHab engineering
2.6 | goro BITI2KOOK Crin/3au/Pass
MacTepcTBa Oky ToXipuOeci [YueOHas
/Module of 2 2 npakrtuka/ Educational practice b//BK
fundamentals of BD/UC
2.7 | professional OHpipicTiK Taxipudeci 1 MI1/2KOOK Crin/3au/Pass
excellence 2 2 /TIpon3BOACTBeHHAsT mpakthka 1/ ITJI/BK




Industrial Practice 1 MD/UC
2.8 BIT/2KOOK Em1/9K3/Exam OH/PO/ON 4, 6
Him1202 Xumust/ Chemistry bJI/BK
Ipremni BD/UC
2.9 | TEeXHUKAIBIK BIT/2KOOK Emt/9%3/Exam
TAUBIHJIBIK, ]
Moy / Matl 1203 Maremaruka 1/ Mathematics 1 bJI/BK
Moy, BD/UC
210 | bynnavenTansn BIT/’KOOK Em1/x3/Exam
OU TCXHUYCCKOU
noxroToBku  / Mat2 1204 Martemaruka 2/ Mathematics 2 BJI/BK
Fundamental
technical BD/UC
2.11 | training module BII/2KOOK Em1/9K3/Exam
E:wzyllzzo(?S ®duznkal Physics BJI/BK
BD/UC
2.12 ZhTN 1206 >KBI'J'IyT6).(HI/IKaHLIH TEOPHSITBIK B/l /BK Em1/9Kx3/Exam
TOT 1206 Herizuepi /Teopernyeckue OCHOBEI OH/PO/ON 4
TEHE 1206 TEIUIOTEXHUKH/ Theoretical
foundations of heat engineering
2.13 | XKsurysHepretu BIT/2KOOK EmT/OK3/Exam
KaHbIH MZhG 1207 Mexanuka xunkoctu u razal/ Fluid BJUBK
TCOPHAIBIK FGM 1207 and gas mechanics
Herisiepi BD/UC
2.14 ﬁooﬂynjib ! OHepreTUKaNblK KOHIBIPFbUIAPIAFHI BIT/2KOOK Em1/2OKx3/Exam
oy KBUTYMaHBI3aIMAacy /
TEOPETUIECKHUE TemnomaccooOMeH B bI/BK
2§§§§§LepreTHK JHEepreTHYecKnX ycraHoBkax/ Heat BD/UC
u | Module of TEU 1208 and mass transfer in power plants /
theoretical >KBI'JIy §epy JKOHE Macca anaMacy
foundations  of uerizaepi / OCHOBBI TeIUIONEpPEIaun
heat power u Maccoobmena / Fundamentals of
engineering heat transfer and mass transfer
2.15 DIeKTPOTEXHUKA KOHE IEKTPOHUKA BIIKOOK Em1/9k3/Exam
[DneKTpoTEXHHUKAa ¥ DJIEKTPOHHKA/
EE 2209 Electrical Engineering and bIVBK
Electronics BD/UC




2.16 |XKbutysHepreTrka XKoba 1. XKeurysHEpreTuKagarsl KXK/KII/course OH/PO/ON 4, 11
JIaFbl KOHCTPYKIMSUIBIK MaTepHaiap. project
KOHCTPYKIIHSITBIK KoHcTpyKIusiblK MaTepuangapIast
Mmarepuaniap / TaHzay/
Koncrpykimonu IIpoext 1. KoHCTpyKITMOHHEIE
ble MaTepHaJbI B MaTepHallbl B TEIUIO3HEPTETHKE.
TEIUIO3HEPTETUKE Br160p KOHCTPYKIIHOHHBIX
/ Module of marepuaios/ Project 1. Structural BIT/TIT
structural Pro1201 materials in heat power engineering. BJI/KB
materials in heat Choice of construction materials/ BD/DC
power Kbty sHEpreTUKaNbIK KababpIKTapFa
engineering apHaJIFaH MaTepUanaapabl Tanaay /
Br16op marepuanos s
TEIUIO3HEPTETHIECKOTO
obopynosaunus/ The choice of
materials for thermal power
equipment
2.17 KeumysnepreTukanars Kazipri Em1/2OK3/Exam
3aMaHFBl OHEPKSCINTIK KIUMATTHIK
Kyhenep /CoBpemeHHBIC
IIPOMBIIIUICHHBIE KJIMMaTUYECKHUE BII/TII
SPKST 1301 CHUCTEMBI B TEIUIODHEPIETUKE BJI/KB
/Modern Industrial Climate Systems BD/ DC
for Thermal Power Engineering/
Marepuanrany/ MarepuanoBenenue/
Materials Science
2.18 | XKsuryaHepretu JKpuTyTeXHMKANBIK ~ ©JIIIey  JKOHE BII/TII Emt/Ox3/Exam | OH/PO/ON 6, 11,
KaJarbl OaxpLiay/TemioTexHuuecK1ue BJI/KB 13
KOMIIBIOTEPIIIK u3MepeHus M KoHTpoib/ Thermal BD/ DC
TEXHOJIOTHsLIap/ TIK 1202 engineering  measurements  and
KomrbroTepHbie control/
TEXHOJOTUH B JlmarnocTtuka JKOHE OakpLIay
SDK 1202
TEIUIO3HEPTETUK Kypannapsl/ CpeicTBa THarHOCTUKH
el Computer u koutpoisi/ Diagnostic and control
technologies in tools
thermal  power
2.19 | engineering WHKeHepiniK KOHEe KOMIIBIOTEPIIK BIT/TIT Emt/Ok3/Exam
IKG 1203 rpaguxa/ WmxenepHast u BJI/KB
KOMITBIOTEpHAS rpaduka BD/ DC
NG 1203 /Engineering and computer graphics/

Cri130a TEOMETPHSCHI /




2.20

2.21

Haueprarensnas reoMeTpus
/Descriptive geometry

KTTTR 2204

MMMTR
2204

}KBIJ'IyT CXHOJIOTUAJIBIK KOHC
KBUTYIHEPTeTUKAIBIK ~ €CenTepAeri
KOMITBIOTEPITIK TeXHOJOTHsIap/
KomMmmbloTepHble  TEXHOJIOTMH B
TCIIOTCXHOJIOTHYCCKUX n
TEMIOAHEPTETHYECKUX pacuerax/
Computer technologies in heat
engineering and heat  power
calculations/
KelmysHepreTuKansIK
ecenTeyepaeri MaTEMAaTHUKAaJIbIK
Mojenpney omicrepi /  Meroabl
MaTr€MaTH4€CKOTro MOACINPOBAHNA B
TCIUIOOHCPICTUYCCKUX pacquaX/
Methods of mathematical modeling
in heat and power calculations

BIV/TII
BJUKB
BD/DC

Em1/DOK3/EXxam

OTTP
2205

SDURTER
2205

Kputy ik nporuecTepai
TEXHOJIOTUSIJIBIK OaKpLIaYABIH
Heriznepi/

OCHOBBI TEXHOJIOTUYECKOT O
KOHTPOJIAA TCIJIOBBIX HpOLICCCOB/
Fundamentals of technological
control of thermal processes/
OTBIH-2HEPT €TUKAIIBIK
pecypcTap/IbiH ece0i MEH
IIBIFBICTAPBIH TUATOCTHKA KYyHeepi
/ CucreMsl AWXaroCTUKu yuderta U
pacxogoB TOIIJIMBHO-
OHEPreTUYECKUX pecypcoB /
Diagnostic systems for accounting
and consumption of fuel and energy
resources

BIV/TII
BJUKB
BD/DC

Em1/OK3/Exam

2.22

Koty
SHEPreTHKAHBIH
SKOJIOTHUSTIBIK
acrrexrinepi /
DKOJIOTHYECKHE
aCIIEKTEI
TETIOIHEPTETHKH

TTG 1206

SST 1206

OTBIH XoHE JKaHy TeOPHICH/
TommuBo u Teopust ropenus/ Fuel
and combustion theory /

OTBIHOBI JKaryJblH apHaibl
cypaktapbl / CIeIBOMPCHl CHKUTAHSI
rommBa [/ Special issues of fuel
combustion

BIU/TII
BJUKB
BD/DC

Em1/DOk3/Exam

OH/PO/ON 1, 11




2.23

2.24

2.25

2.26

/ Environmental
aspects of heat
power
engineering

SU 2207

SSST 2207

Kary KypbUIFbLIapHl/
CoxurarenbHble ycrpoiicTBa/
Burning devices

OTbIHIBI JKaFyIbIH 3aMaHayH
tacinaepi / CoBpeMEHHBIE CITOCOOBI
okuranus  TorutuBa  / Modern
methods of fuel combustion

BIU/TII
BJUKB
BD/ DC

EM1/DOx3/Exam

0O0S 2208

IE 2208

KeumysHepreTukanbIk
KOHIBIPFBLIAP b naiganany
Ke3lHer] KOpIIIaraH OpTaHbI
Kopray/OxpaHa OKpYKaIOIIei CpejIbl
pH SKCIUTyaTalui
TECIIOOHEPTETUIECCKOTO
obopynosanus/ Environmental
protection during the operation of
thermal power equipment /
Wmxenepitik JKOJIOTHSA
[NmxenepHas 9KOIOTH
/Engineering ecology

BIU/TII
BJUKB
BD/DC

Em1/DOx3/Exam

EA 3209

EETU 3209

OHeprusi cakTay IKoHE DHEpPTHUs
ayaur/

OHeprocOepexeHne u IHeproayant/
Energy saving and energy audit/
Koy reHepauusiay
KOHABIPFBIIAP B naganany
Ke3iHIeri JSHeprus  yHemuaey [/
OHeprocOepexeHue npu
SKCIUIyaTallui TEIUIOTCHEPUPYIOIINX
ycraHoBok [/Energy saving in the
operation of heat generating
installations

BIV/TII
BJUKB
BD/DC

Emt1/Ox3/Exam

SPRE 3210

SPTE 3210

DHEPrUsTaChIFBIIITAPIBI OHJIIPY
KOHE Tapary xyiienepi/

Cucremsr POU3BOJICTBA u
pacnpenesieHusi  SHEPrOHOCUTEEH/
Energy production and distribution
systems /

DHeprusi  TAaCBIFBIMTAPIBl  OHIIPY
KOHE TacsIMaIay Kyhenepi
/CucTteMsr MIPOM3BOJICTBA 3§
TPaHCHOPT DHEPrOHOCHTEICH

BIV/TII
BJUKB
BD/DC

Em1/OK3/Exam




Production systems and transport of
energy carriers

2.27

2.28

2.29

Keuty sanextp
CTaHIMSIIApBI
MEH OHEPKICINTIK
KaCIMOpBIHIapAaF
Bl (pU3MKa-
XHMUSITBIK
npouecrep /
Du3nkKo-
XMMUYECKHUE
MPOLIECCHI Ha
TETUIOBBIX
AIIEKTPOCTAHLIHUAX
u
MPOMBIIIICHHBIX
TpEANPUATHSX /
Module of
Physical and
chemical
processes at
thermal power
plants and
industrial
enterprises

FHMPV 2211

VTESPP
2211

Koty anexTp craHIUsIapel MEH
OHEPKACINTIK KOCIMOPBIHAAPA CY/IBI
JabIHAY IbIH (hM3UKA-XVUIMHSITBIK
anicrepi/ DU3UKO-XUMUUYECKHUE
METOAbI IIOAIOTOBKH BOJbI Ha
TCIIJIOBBIX QJICKTPOCTAaHIUAX u
IIPOMBITIIICHHBIX Hpe,Z[HpI/ISITI/ISIX/
Physical and chemical methods of
water treatment at thermal power
plants and industrial enterprises/

XKOC xome OK cy maiisiamay/
Bogomoaroroska ma TOC wu IIIT/
Water treatment at thermal power
plants and industrial enterprises

BIV/TII
BJUKB
BD/DC

Em1/OK3/Exam

KKEO 3212

MZOK 3212

OHEpreTUKaNbIK  Ka0JABIKTapPBIHBIH
KOPPO3HUACH MEH KOHCEPBAIHACHT/
Koppozus u KOHCEepBaIus
3HEPTETUYECKOTO obopynoBanus/
Corrosion and conservation of power
equipment

KaOapIKTBl  KOppO3WsiIaH KOpFray
omicrepi /  MeToaBl  3aIIUTHI
o0opynoBaHusi OT Koppo3uu [/
Methods for protecting equipment
from corrosion

BIU/TII
BJUKB
BD/ DC

Em1/Ox3/Exam

VHRTESK 3213

SVHR 3213

Keuty onexTp craHOUsIIapel MEH
Ka3aHIBIKTapIbIH CY-XUMUSIIBIK
pe)i(I/IMI[epi/ BoagHo-xumuyeckue
PEXUMBI TCIJIOBBIX BHGKTpOCTaH]_II/Iﬁ
u  xoremsHeix/  Water-chemical
regimes of thermal power plants and
boiler installations

Cynbanap  KOHE  CY-XHUMUSUIBIK
pexumaep / CxeMbl ® BOIHO-
xummuyeckue pexxumbl/ Schemes and
water-chemistry regimes

BIV/TII
BJUKB
BD/DC

Em1/OK3/Exam

OH/PO/ON 13

3. KII mukai GKK/TK) = 60 kpeaut /Iuka 11 (BK/KB) = 60 kpeautos/ PD cycle (KV/EC) = 60 credits




3.1

3.2

3.3

3.4

35

bazanbik
WH)KEHEPITIK
IAUBIHABIK /

bazoBas
WH)XEHEpHAast
MOAroTOBKA /

Module of basic

engineering

training

XKreurysHepreruka xxyiienepi MeH Em1/9K3/Exam
SHEPTHUHEI KOJAaHy (Kalpar HIVTK
TSE 1302 Kosmany)/ TermosHepreTHUECKUe IUKB
CHCTEMBI M SHEPTOMCIIONb30BaHkeE /
Thermal power systems and energy MD/SC
use
CBIFBIMIAFBINTAD MEH  KBUIYJIBIK HIT/TK EI\)E/IBKS// Exam
KOK/KII/course
NTD 2303 KosranTkeimrap / Harderarenn wu TJI/KB et
TETUIOBBIE JIBUTATEINA / proj
Superchargers and heat engines MD/SC
KazaHnplK KOHIBIPFBUIAD JKoHE OY IIIT/TK Em1/OKx3/Exam
reHeparopiiapbl/ KorenbHbie
YCTAaHOBKM W TaporeHeparopsi/ IJUKB
Boiler installations and steam MD/SC
generators /
KUPG 2304 KaSaHI[I)II.( arperarTapbIHbIH KYMBIC
MIPUHLAII, KYPBUIBIMIAPHl  JKOHE
xbuty ecebi / Ilpunumn paboTsl,
KOHCTPYKIIMII M TEIUIOBOM pacyeT
KOTebHBIX arperatos/ The principle
of operation, structures and thermal
calculation of boiler units
KOC  Teopusuibik  Herizmepi  / MI/TK EmT/OK3/Exam
Teoperndyeckie OCHOBBI TEIUIOBBIX
TOTES 2305 3JIEKTPUIECKHUX CTaHLIUHI / IIJ/KB
Theoretical foundations of thermal MD/SC
power plants
M[II/TK Em1/9OK3/Exam
EO 3307 Cana 3KOHOMHKAchl / DKOHOMHKA IJI/KB
otpaciu / Industry economics MD/SC

OH/PO/ON 1, 5

«KbL1y 3J1eKTP CTAHIHUAJIAPHD OKBITY TPAEKTOPHSACHIHBIH M

onyJanbaepi / MoayJin TpaeKToOpuu 00y
learning trajectory "Thermal power plants

yeHus «TemnoBble djiekTpuyeckune cranuuii» / Modules of the

3.6

XKOC nerisri
MOHE KOCAITKBI
a0 IBIKTaPBIH

naipanany /
OKcrmyaTarus

EKOTES 2302

RRKUTES
2302

KOC KazaHOBIK KOHABIPFBUIAPHIH
Kosmany/

OKcrutyaTanus KOTEJIBLHOI'O
obopynosaumss TOC/ Operation of
boiler installations at thermal power

TII/TK
IJUKB
MD/SC

Em1/Ox3/Exam

OH/PO/ON 1, 2,
11




3.7

3.8

3.9

3.10

OCHOBHOT'O U
BCIIOMOTIaT€JIbHOT
0 000pyI0BaHUs
TECTIJIOBBIX
3JIEKTPUYECKUX
craimii /
Operation of the
main and
auxiliary
equipment of
thermal power
plants

plants/

KOC kazaHabIK KOHIBIPFBLIAPBIHBIH
KyMmbic  pexumaepi [/ Pexumbr
paboThl KOTENBHBIX ycTaHOBOK TOC
/Operating modes of TPP boiler
installations

TPT 3303

THTESPP
3303

OTBIH HalbIHAY TEXHOJIOTUSACHI/
TexHOoJIOrusd IOATOTOBKU TOILIMBA/
Fuel preparation technology/

KB2C JKOHE OK OTBHIH
1apyalIbUTBIFbI / TomnuBHOE
xo3siicteo TOC u III1/ Fuel facilities
at TPP and industrial enterprises

TII/TK
TJUKB
MD/SC

Em1/Ox3/Exam

ETO 3304

RRTOTES
3304

KOC MIBIFBIPABIK KOHIBIPFBIIAPHIH
KoJiany/ DKCIUTyaTaims
TypOHMHHOTO

obopynosanus TOC/ Operation of
turbine units at TPP/

KOC TypOHMHAIIBIK
KOH/IBIPFBITAPBIHBIH KYMBIC
pexumaepi  /  Pexumbl  paboTh
TypOuHHOTO OOOpymoBanus TOC /
Operating modes of TPP turbine
units

TIII/TK
TJUKB
MD/SC

Em1/Ox3/Exam

TTS 3305

OT 3305

Keutypukanus  MEH  KBUTYJBIK
TopJap/

Ternodukanus W TEmIOBbIe ceTH/
Heat supply and heat networks /
Keutymen sxabasikray Herizmepi /
OcHoBsl TertocHa0xenus/ Basics of
heat supply

IJTK
I1JI/KB
MD/SC

Em1/OK3/Exam

Pro 3306

’Koba 2. KburysHepreTukaaarsl
JKBITYOTKI3TIIITIK TPOLIECTEP.
JKorapeiTemneparypaisl arperar
ece0i./

IIpoext 2. [Ipouecchr
TEIJIONPOBOIHOCTH B
TEIJIOPHEPTEeTHKE. Pacuer
BBICOKOTEMIIEPATYpHOTO  arperara/
Project 2. Processes of heat

TI/TK
TJUKB
MD/SC

KOK/KI1/ course
project




conduction in  thermal  power
engineering. Calculation of a high-
temperature unit/

KeutysHepreTukanarsl JKBIITY
anMacy Imporectepi. ©OHepKacinTik
nemrepai  ecenrey [/ Ipomecchr
TermIooOMeHa B TCIUIOOHEPTCTUKE.
Pacyer mNpPOMBINUICHHBIX Ieuei /
Heat transfer processes in thermal
power engineering. Calculation of
industrial furnaces

«OHepPKICINTIK KbLIYIHEPTeTHKA» OKBITY TPAEKTOPUSICHIHBIH MOy IbAepi / Moay/u TpaekTopuu
the educational trajectory "'Industrial heat power engineering"*

o0y4enust «IIpombinie

HHasi TemiodHeprerukay»/ Modules of

3.6

3.7

3.8

OK Herisri *)oHE
KOCAJIKBI
YKaOIBIKTapBIH
nainanany /
OKCIuTyaTarus
OCHOBHOTO H
BCIIOMOTATEIBHOT
0 00opynoBaHus
IIPOMBIIIIICHHBIX
npennpusTHii /
Operation of the
main and
auxiliary
equipment of
industrial
enterprises

EKOTES 2302

RRKUPP
2302

OK  KazaHabIK
Kousmany/

/ DKcIutyaTauus KOTEJIBHOI'O
obopynosanuss IITI/ Operation of
boiler installations of industrial
enterprises/

OK Ka3aHIbIK KOHABIPFBIIAPBIHBIH
KYMBbIC pexxumepi / Pexxumer
paboThI KOTENbHBIX ycTaHOBOK ITIT /
Operating modes of boiler
installations of industrial enterprises

KOHIBIPFBIIAPHIH

TIII/TK
TJUKB
MD/SC

Em1/Ox3/Exam

VPEVU 3302

PPUPP
3302

KorapsiTemneparypaisl IpouecTep
MEH JKOFaphITEMIIEpaTypaibl
KOHIBIPFBUIAP 1B KoJany/
BricokoTeMmeparypHsle POLECCHl U
OKCIUTyaTalus

BBICOKOTEMITCPATYPHBIX YCTaHOBOK/
High Temperature Processes and
Operation of High Temperature
Units/ OHepkocinTik TmemTep XKOHE
OHEPKACINTIK KACIMOPBIHIAP IbIH
KypburrbuIapsl [/ [IpOMBIIIIEHHBIE
ey u yCTpOﬁCTBa IIPOMBITIIJICHHBIX
mpenupustuii [ Industrial furnaces
and devices of industrial enterprises

TII/TK
IJ/KB
MD/SC

Em1/OK3/Exam

ETO 3304

OK MIBIFBIPABIK  KOHABIPFBUIAPHIH
KoJiany/

MIT/TK

Em1/DOx3/Exam

OH/PO/ON 1, 2,
11




3.9

3.10

RRTOPP
3304

OKCIuTyaTanus TypOMHHOTO
obopymoBanust IIT / Operation of
turbine equipment of industrial
enterprises

OK TypOUHAIIBIK
KOHJIBIPFBLIAPBIHBIH JKYMBIC
pexumaepi  /  Pexumbl  paboTh
TypOuHHOTO  OGOpymoBanus  I1I1/
Operating modes of turbine units

/KB
MD/SC

TTS 3305

OT 3305

Keutypukamus  MEH — KBUIYJBIK
Topnap/

Temmodukanmss w TEIJIOBBIE CETH/
Heat supply and heat networks/
KeumymeHn sxabppikTay Herizmepi /
OcHoBrl TerocHabxenus: / Basics

of heat supply

TII/TK
TJUKB
MD/SC

Em1/DOx3/Exam

Pro 3306

’Koba 2. XXeurysHEpreTHKa arbl
JKBUTYOTKI3TIIITIK IPOLIECTEP.
JKorapeiTemmeparypaibl arperar
ece0i./

IIpoext 2. ITpoueccel
TCIUIOMMPOBOJHOCTHU B
TEIUVIO3HEPTETUKE. Pacuer
BBICOKOTEMIICPATYPHOTO arper ara/
Project 2. Processes of heat
conduction in  thermal  power
engineering. Calculation of a high-
temperature unit/
JKeumysHepreTukanarst JKBLTY
anMacy Tmporectepi. OHepKacinTik
nemrepai  ecenrey [/ Ilporecchr
TeriooOMeHa B TCIIJIOOHCPT CTUKE.
Pacyer mpoMbIIUICHHBIX — Tieueit/
Heat transfer processes in thermal
power engineering. Calculation of
industrial furnaces

TII/TK
TJUKB
MD/SC

KOK/KI1/ course
project

4 KocbiMia oKbITy TYpJaepi / Jlonoanureasnbie BUALI 00yuenusi / Additional types of training = 18 kpeanton

4.1

IIpousBoacTBEHHA
sl IPAKTHUKA 2

8

6

IIpousBoacreeHHast NIpaKTUKA
Production practice

OHpipicTik npaxkTuka/

/

Crin/3au/Pass

OH/PO/LO 1,4,13




pOH3BOICTECHHA OHnnipicrik npakTuKa/
4.2 p 8 6 [IponsBoacTBeHHas npaktuka  / Crn/3au/Pass OH/PO/LO 1,4,13
s IpaKTUKa 3 . .
Production practice
e UmIoMbas OHnnuipicrik npakTuKa/
4.3 e 6 [IponsBoacTBeHHas npaktuka  / Crn/3au/Pass OH/PO/LO 1,4,13
MpaKkTHKa . i
Production practice
5 KopwiThiHabl aTTecTaTTay / MToroas arrecramus / Final examination =8 kpeantos
JumnmoMabIK )KyYMBICTHI (>KOOAHBI)
JKaszy J)KoHE KOpFay Hemece KelleH i
KopbIThIH/BI EMTHXaH JIalibIHIaY KOHE TarChIpy /
arrecrartay / Hamucanue u 3amuTa JUIITOMHOM
Y . OH/PO/LO
51 Urorosas 6 paboThI (IPOEKTA) WU MOATOTOBKA U JUK/ATT/GP 1491113
arrecrauus / Final c/1aya KOMIUIEKCHOTO YK3amMeHa/ e
examination Writing and defending a thesis
(project) or preparing and passing a
comprehensive exam
ITangep Typananl MmagiMertep/Ceenenust o mucuummaax/Disciplines Information
Kpenurre .
. pe P OxkyHoTH:keci/
IIonnin aTaybl/ . caHbl/
ITonHiH KbICKAIIIA CHIIATTAMACKHI/ PesyabTar
HaunmeHoBanue KosmuecTBo
Ne s KpaTkoe onncanne 1ucuuiMHb1/ o0ydenusi/
aucuumnHbl/Discipline L S KpeauToB/ .
Short description of the discipline Educationalo
name Number of
. utcome
credits
1. Huxa OO (OK=51 kp, BK/KB=5 kp)=56 kpenuToB
Minzgerti kommoHeHT (51 kpeaut)/ O6si3aTesbHbI KoMnoneHT (51 kpeant) / Mandatory
component (51 credits)

1.1 Kazakcran Tapuxsr / [ToHHiH MakcaThl - Ka3aK XaJdKbIHBIH JITHOTCHE3IHIH HETi3T1 Ke3eHAepiH, ¥JIBI Naja ayMarblHIaFbl 5 OH1,
Hcropus Kazaxcrana / MEMJICKETTUTIK TIeH OpPKEHHET HBICAaHJApBIHBIH HBOJIOIMACHIH TYTac >KOHE OOBEKTHBTI >Kapuslayra OH4/PO1,
History of Kazakhstan HerizgenreH KazakcraH Tapuxbl TYKbIpbIMamMachiH urepy. [ToHHIH Ma3MyHBI TUNTIK OargapiaMaMeH PO4/LO1,

anbIkTananel. CTyneHTTep ipreni JepeKTaHy JKOoHE TapuXHaMalblK Marepuaniapisl, KazakcTaHHBIH LO4

Ka3ipri 3aMaHFbl TapUX FBUIBIMBIHBIH JKETICTIKTEpPIH 3epTTEli, OFaH CYHeHe OTBIPHIN, CTYACHTTEP
TapuXu OKHUFaNapFa 3 Ke3KapacTapblH Oinmipim, monenaeiini. [IpakTukansik cabakTapaa CUTYaIlUsIIBIK
gAicTepal KOJIIaHa OTBIPBIN, CTYICHTTEP Kasipri JaMy KE3CHIHIH ©3eKTiI MacelesepiH, KoFaM eMipiH/e
00BN XKaTKaH TapuXu MpPOLECTep MEH KyObUIbICTapAbl TajJalbl, TApUXH OTKEHHIH Ma3MyHbl MEH
epeKUIeTIKTepiH TYCIHAIpeIi, OHbl TApUXH JEPEKKO3[epAi ChIHU Talgay apKbUIbl KAIIBIHA KENTipei.
Crynentrep ©3 OeTiHIIE >XYMBIC OapbICBIHIA OPTYPJIi pecypcTapiabl (SIEKTPOHIBIK KiTamxaHaiap,
OHJIAWH MypararTap, OHJIAH Mypa)xaiiap, JIeMIIK KiTalnxaHajap, MyparaTTap) NaijaiaHa OTBIPHII,
aknapar i3aeini. Kype O6apbicbiHna Tapuxu AepeKKe3aepai aHbIKTay, OKUFAJIapIbl )KUHAY JKOHE CUIIaTTay
oAiicTepi MeH oAicTepiH KoJiAaHa OTHIPBIN ko0anapasl d3ipiey KapacTelpbuirad. [Ton 6oiibiHma Coursera




JKarai allblK OHJIAWH KypCTapbIHbIH IUIaT(opMaapblHaH YKcac KypcTapbl Kaiita ecenteyre 00Japl,
OpenU.kz, OpenU.tou.edu.kz some Gackanap.

Lenv Oucyunaumsl — oceoenue xoHyenyuu ucmopuu Kasaxcmana, ocnosanmou Ha yenocmmom u
00bEKMUBHOM OCBEUJeHULU OCHOBHBIX IMAN08 IMHO2EHe3d KA3aXCKO20 Hapood, 9260moyuu Gopm
2ocyoapcmeeHHocmuy U yuguauzayuy Ha meppumopuu Benuxoii cmenu. Coldepoicanue Oucyuniumbl
onpedeneno munosoi npocpammoul. Cmyoenmosl uzyyam QyHOAMeHMAIbHble UCTMOYHUKOBeOUeCKUe U
ucmopuozpapuueckue Mamepuasl, OOCMUNCCHUAMU COBPEMEHHOU ucmopuieckol Hayku Kazaxcmana,
ONuUPAsCh HA KOMOpvle, CMYOEHMbl GLICKANCYM U aAPSYyMEHMmUpyiom CcoOCMEeHHbIL 83271510 HA
ucmopuueckue cobwimus. Ha npaxmuueckux 3anAmusx ¢ NOMOWDBIO CUMYAYUOHHLIX MEMOO08
cmyOenmol HPOAHATUSUPYIOM AKMYalbHble NPOOIeMbl COBPEMEHHO20 IMANA PA3GUMUS, UCOPUYECKUe
npoyecchl U AGNEHUS, HPOUCX0O0sUuUe 8 JHCUSHU 00wecmea, uHmepnpemupyem cooepicanue u
0COOEHHOCMU UCTNOPUYECKO20 NPOULIOS0, PEKOHCMPYUPYS €20 NOCPeOCMBOM KPUMUHEeCKO20 aHaIu3d
ucmopuyeckux ucmounuxos. Cmyodenmsl 8 Xo0e CaAMOCMOSIMENIbHOU PAbOMbl OCYUWECmEsam NOUCK
UHGOpMAYUY, UCTIOAL3YSL PA3TUYHbIE PecypChbl (INeKMPOHHble OUOIUOMEKU, OMIAUH aAPXUEbl, OHAAUH
Myseu, muposvie Oubauomexu, apxusvl). B xode kypca mnpedycmompeno paspabomra npoekmos c
UCNOTB308AHUEM MEMOO08 U NPUEMOB GLIAGLEHUS UCHOPUYECKUX UCOYHUKO8, cOOpa U ORUCAHUSL
cobvimuii. ITlo Oucyuniune 603MOJICEH nepe3auem aHALIOSUYHBIX KYPCO8 C HAAM@POPM MACCOBbIX
omxpwimbix onaain kypcos 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 content of the discipline is
determined by the standard program. 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.

1.2

Odutocodus/
®unocodus/ Philosophy

KypcteiH makcatsl - Taburat dumocoduscel, FrulbIME TaHBIM, KOFaM >KOHE MOICHHET MOcelIeIepiH
TEOPUSUIBIK JKOHE MPAKTUKANBIK TYPFBIIaH TYCIHYTe€ HETi3JIelreH oiiay ®oHe JYHHUETaHbIM MOJCHUETIH
KamemTacTeipy. IloHHIH Ma3MyHBl THOTIK OarmapiamMamMeH aHbBIKTamanel. [[oH CBHIHE  oOiyIaywl,
(rocoGUAIBIK FRUIBIMHA CaHACHI )KOHE aJJaMIePIILTIK YCTAHBIMBI Oap TYJIFaHbBl JaMbITyFa OaFbITTAJIFaH.

OHI1, OH4/
PO1, PO4/
LO1, LO4




Kypctel oKy OappichlHia KOpIIaFaH INBIHABIK I€H ajJaM  OMIpiHiH  aHTPOIOJOTHSIIBIK,
SMHUCTEMOJIOTHSUIBIK, aKCHOJIOTHSJIBIK MOCEINeNIepiH TallKpuiay YIOiH OeJCeHAl OKBITYy oicTepi
KOJIIaHbLIaIbl: MPOOJIEMANbIK TACIJA, HAKThl Karmaimapiael Tangay (case-stady), Mura 1maOybui,
JTUAJTIOTTHIK JIOpICTep, ICKEepNiK OWbIHAap, MiKipTanactap, COHjal-ak 3amaHayu IT KypanmapbiH
KOJIJAHATBIH MHTEPakTHBTI oxictep: OpenU mmaTdopmanapsbl, MyJIbTHCEHCOPIBIK OiniM Oepy (Oeiine-
nmopicrep), YouTube OeitHe MasMyHBI >koHe T.0., Oyi OuTiM amymibUIapra aHATUTHKANBIK KYMBIC
JaFAbpUIAPBIH JKETUAIpyre MYMKIHAIK Oepeni. baramay omicrepi perinzae: aybi3ma cyx0ar, jkaz0aria
JKayanrap, npe3eHTausap JalblHaay jKOHE dcce ka3y Komaanbiiansl. [Ton 6olibiHima Coursera sxamnman
alllbIK OHJIAWH KYpCTapbIHBIH IUIaTQOpMalapblHaAH YyKcac Kypcrapisl KaldTa ecenTeyre OoJajisl,
OpenU.kz, OpenU.tou.edu.kz xonHe Gackanap.

Lenv usyuenus kypca - popmuposanue KyIbmypbl MbIULIEHUS. U MUPOBO33PEHUS, OCHOBAHHOE HA
meopemuyeckoe U NpaKkmuyeckoe ocmbicienue npooaem guiocoguu npupoosl, HAYYHO2O0 NOZHAHUS,
obwecmea u xynomypul. Codepaicanue OUCYUNTUHBL ONPEOeNeHO MUNOBoL Npocpammol. Jlucyuniuna
HANpasiena Ha pazgumue TUYHOCMU, 001adaroueli Kpumuyeckum mMoliuienuem, uiocopcekum HayuHvim
CO3HAHUEM U HPABCMEEHHOU No3uyuell. B nmpoyecce wusyuenus xypca 0ns  o6cyscoenus
AHMPONOI0SUHECKUX, 2HOCEON0UUECKUX, AKCUOTOSUHECKUX npoobiem oKpyacaiowel
0eticmeumenbHOCMU U HCUSHEOESIMENbHOCTHU Ye08eKd UCNOTIb3VIOMC MeMOoObl AKMUBHO20 00YYeHUs.:
npobieMHblil n00X00, AHANU3 KOHKpemHbulX cumyayuti (case-stady), mozeoeoti wmypm, ouanozosevie
JIeKyUul, 0enosble Uepbl, OUCKYCCUU, A MAKI’CE UHMEPAKMUBHble MeMOoObl ¢ NPUMEHEHUEM COBPEMEHHO20
IT uncmpymenmapus: niamgopmer OPENU, mynemucencopunas obpazoeamenvHas cpeda (6udeo-
nexyuu), eudeokonmenm YouTube, u m.0. , umo nO360aUM 0OYYAIOWUMCS COBEPUIEHCTNEOBANb HABLIKU
ananumuyeckou pabomwl. B xauecmee memooos oyenusanus UCnoab3yIOmcs. ycmHuoe cobecedosanue,
nUCbMEHHble OmGembl, N0020MO8Ka npezeHmayuli u Hanucaumue scce. Ilo Oucyuniune 603MOdiCeH
nepesauem AHANOSUYHBIX KYPCO8 C HAAMPOPM MACCO8bIX OMKPbIMbIX OHAAliH Kypcog 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 content of the discipline is determined by the standard program. 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 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.

1.3.1

Mooy COYUATbHO-
NOAUMUYECKUX 3HAHULL
OJieyMeTTaHy
/Conmonorusi/ Sociology

[ToH KOFaMHBIH XKY#e peTiHIe JaMybl MEH )KYMBIC iCTey 3aHIbUIBIKTaphl, OHBI 3€PTTEY TAPHUXBI, 3ePTTEY
omicTepl, KYpBUIBIMABIK JJIEMEHTTEpi, Ka3ipri MpoLecTep MEH ©3repicTep, COHAal-aK aJaMHbIH
KOFaMJIaFbl OPHBI Typajbl TYTac MIESHBI KAIBINTACTRIpyFa OarbITTanrad. CTyIeHTTep JIeyMETTaHyJIbIK
TEOPHSHBIH HETI3[CPiH, IeyMETTaHYyJbIK 3€pTTEy OAiCTepiH, KOFAMHBIH QJIEYMETTIK KYPBUIBIMBI MEH

OH1, OH4/
PO1, PO4/
LO1, LO4




CTpaTU(UKAIUICHIH, JKeKe OachlH KOHE SJICYMETTCHYIH, COHJal-aK OTOAcChl, aybITKY, JiH, MOJCHHUET,
3THOC, OiniM, BAK, skoHOMUKA, eHCAYITBIK, XaJbIK, SJIEYMETTIK ©3repicTep CHAKTHI dJIEYMETTIK TONTap
MeH cananapsl 3eprreiini. [Tonai oKy 6apbichiHAa OUTIM aTyIIbUIap TYPJli 9IEyMETTIK HHCTUTYTTapIbIH,
TONTAP/bIH, cajlaiap MEH MPOIECTEePIiH JaMy epeKIIeTiKTepiH MU malOyblibl, iICKepIIiK OWBIHIAp, case-
study cUSIKTBI OeJICeHTi oiCTepl KOJaHy JKoHe OeiiHe KOHTeHTTI Maiianany apKbeuibl MeHrepeai. bimim
aymIblIap Ka3aKCTaHIBIK KOFAMHBIH KYHIBUIBIKTAP JKYHeci, KOFaMJIbIK, iICKEpIIiK, MO/ICHH, KYKBIKTBIK
JKOHE JTUKAIBIK HOpMalapbl TYPFBICBIHAH KOMMYHUKAIMSHBIH OPTYPJi cajlallapblH CBIHU TYPFBIIaH
Oaranaiinel. baramay TonThIK OasHIaManapsl KOpray, CTyJCHTTIH €3 KbI3METI MEH YaKbITThI OacKapy
HOTWOKEJIepl YIIiH jKayanKepIIiliriH Ke3IeHTiH 3epTTey dccelepiH a3y Typinne erteni. [lon OGolibiHIIa
Coursera armai almslK OHJIaiH KypcTapbIHBIH IUTaTGopMaapblHaH YKcac KypcTapIbl KaifTa ecenTeyre
oomnaner, OpenU.kz, OpenU.tou.edu.kz xone Gackanap.

Lucyunauna nayenena na popmuposanue yerocmuno2o npedCmasieHus 0 3aKOHOMEPHOCAX PA3GUMUSL U
@yuKkyuonuposanus obujecmea Kax cucmemsvi, 00 UCMOPUU e€e U3YYEeHUs, Memodo8 UCCIe008aHUs,
CMPYKMYPHLIX 9AEMEHMAX, COBPEMEHHbIX NPOYeccax U USMEHEeHUsX, a MaKdce Mecme uelogeKkda 8
coyuyme. Cmydenmvl u3y4am OCHOBbL COYUOJIO2UYECKOU Meopuu, Memoobl COYUOIOSUHECKUX
UCCe008anUll, COYUANbHYIO CIMPYKmMypy oouecmsa i cmpamugurayuro, IW4HOCMy U COYUATUZAYUIO,
MAKice CoYUanbHble SPYRnbl U cepbl KaKk cembsi, 0equayusi, peiucus, Kyabmypd, 3mHoc, 00pasosanue,
CMU, sxonomuka, 300pogve, HaceneHue, coyuanvbhvle usmenenus. B npoyecce uzyuenus oucyuniunu
obyuaiowuecs 0c8osIm 0COOEHHOCMU PA3BUMUSL PA3TUYHBIX COYUATLHBIX UHCIMUIYMOS, 2PYRN, Ompaciell
U nPoYeccos wepesz NPUMEHeHUe aKMUBGHbIX Memo008 KaK MO320601 wmypm, oerosvie uepol, Case-study
u ucnonwv3ys guoeoxornmenm. ObyuarOwuecs KpUMuiecku OYeHsm pasiuunvle c@hepbl KOMMYHUKAYULU C
no3uyull cucmem yeHHocmell, 0OWeCmeeHHbIMU, 0E08bIMU, KYIbMYPHbIMU, NPABOSHIMU U IMULECKUMU
HOpMamu Kazaxcmanckoeo obwecmea. Oyenusanue npotioem 6 hopme 3auumsl Spynnosslx 00KIA008,
HANUCAHUSL UCCTIe008AMENLCKUX ICCe, KOMOPble NPEOyCMaAmpueaiom OmeemcmeeHHOCb CIYOeHma 3a
pe3yromamul coell 0essmenbHOCmu U maum-menedxncmenma. Ilo oucyuniune 803modicen nepezayem
AHANOZUYHBIX KYPCO8 C MIAM@OPM MACCO8bIX OMKpblmblX OHAaUH Kypcos Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

The discipline is aimed at forming a holistic view of the patterns of development and functioning of
society as a system, the history of its study, research methods, structural elements, modern processes and
changes, as well as the place of a person in society. Students will study the foundations of sociological
theory, methods of sociological research, the social structure of society and stratification, personality and
socialization, as well as social groups and spheres such as family, deviation, religion, culture, ethnicity,
education, media, economics, health, population, social change. In the process of studying the discipline,
students will master the features of the development of various social institutions, groups, industries and
processes through the use of active methods such as brainstorming, business games, case-study, and
using video content. Students will critically evaluate various areas of communication from the standpoint
of value systems, social, business, cultural, legal and ethical norms of Kazakhstani society. The
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.

1.3.2

Mooynw

COUUAJIbHO-

NOIUMUYECKUX 3HAHUL

Cascarrany/
ITonuronorus/
science

Political

[Ton OinmiM anympIIapabl CITIH casch eMipiHe OeJICeHII KaThICyFa IalbIHIayFa >KOHE OCJICEeHIl
a3aMaTTBIK YCTaHBIMJBI KaJIBIITACTHIpYFa OarbiTTasFaH. [IoH cascaTTaHyAblH HETI3Ti YFBIMIApBIH,
MiHIETTEpiH, (YHKIUSIIAPBIH, HETi3ri FHUIBIMU TY KBIpBIMIAManapblH KaMTuIbl. OJ casicaTThlH HETi3ri
KaTeropusiChIH - OWMIIIKTi, COHAAH-aK Ka3ipri MEMIIEKETTIH KaJbIIITACy MACEeIelepiH, OHBIH KYPBUILIMBI
MEH KbI3METIH 3epTTeyre OarbITTajfaH, MEMJICKETTE OOJIBIN YKATKAH HETI3rl CasCh TEXHOJIOTUsUIap MEH
NpOIEeCTEPAl Urepyre MYMKIHAIK Oepeni. binim anymsiiap Herisri cascu npouecTepai, KyObuIbIcTapabl,
PEKUMICPI, KAKTBIFBICTAPAbI KOHE T.0. aHBIKTANIBI JKOHE CAJBICTBIPAIbI, OJIApPIbIH 3aHIABUIBIFEI MEH
THIMALUTITIH Oaranadapl. Emimizge OoOJbIN jkaTKaH oNEYyMETTIK-CasiC OKWFajlapfa Taijay >Kyprisim,
onapra celHH Oara OepeTiH Oonazapl. [IpakTHKanbIK cabakTap OapbiChIHAA OLTIM amymibl HEri3ri cascH
Mocenenep OOWBIHINIA ©3 KO3KapacTapbl MeEH NaWbIMIayiapblH YChIHAABI, Ka3akCTaHHBIH CascH
KBI3METIHIH HEri3ri OaFbITTapbIH TAJIAl bl )KOHE oJlapFa Oara Oepeai. Tanceipmanap nmoHapajblK 3epTTey
JIaFBUIAPBIH JaMBITY b1, UG PIBIK TEXHOJIOTHSIIAP MEH KYHEIIK Taliay d9icTepiH KOJIIaHYIbl, COHIaM -
aK celHFa Oapabap skayanm Oepyni ke3aeiini. baramay mnpakTHKajibIK TarchlpManapibsl OpBIHAAYIb,
3epTTey dCCeNepiH AalbIHIAyIbl, TECTIICYMI >KOHE aybI3lia CayalHAMAaHbl KAMTHTBIH KOPBITBIHIIBI
noprdomuo Typige xyprisineni. IloHnmi 3epneney meHOepiHAe 6oHip OacCIIBUIBIFBIMEH, Ka3ipri
JIEMyTaTTapMeH JKoHE KOFaM KaipaTkepiepiMeH ammblK cabakTap eTkizyre Oomampl. [loH OoibrHIIA
Coursera xariai aniblK OHJIaWH KypCTapbIHBIH IUIAT(GOopMaIapblHAH YKCAC KypCcTap bl KaliTa ecenreyre
6omazasr, OpenU.kz, OpenU.tou.edu.kz sxone Gackanap.

Hucyunnuna nayenena Ha noo2omosKy 00y4arowuxcsi K akmueHOMY Y4ACMUI0 68 NOAUMUYECKOU HCUSHU
cmpansl U QPopmuposanue aKmuGHOU 2paANCOAHCKOU NO3UYuu. JUCYUniuHa cooepilcum OCHOBHbLE
NOHAMUSA, 3a0a4u, QYHKYUU, OCHOBHble HAYYHble KOHYenyuu noaumono2uu. Hanpaenena ma usyuenue
2IABHOU  Kame2opuu NOAUMUKU - GIACMU, A MAKNHCe BONPOCOS CMAHOBLEHUSI COBPEMEHHO20
eocyoapcmea, e2o CmMpyKmypy u QyHKyuu, no360as1em 0C80Ums OCHOBHblE NOIUMUYECKUEe MEXHOL0SUU U
npoyeccwl, npoucxoosauue 6 ocyoapcmee. Obyyaiowuecs 6yoym 6vla6iamMb U CPAGHUBANL OCHOBHbIE
nonumuyecKue Npoyeccyl, AGNEHUs, PEeHCUMbl, KOHGIUKMbL U M.N., OYEHUBAMb UX JNe2UMUMHOCMb U
aghpexmuernocmo. Byoym npogooumsv ananusz RPoUCXoosauux COYUATbHO-NOIUMUYECKUX COObImUll 8
cmparne u 0agamv UM Kpumuueckue oyeHku. B xode npaxmuueckux 3amamuil obOyuaowuics
npeocmasum coOCmeeHHvle 6327150bl U CYHCOCHUs. NO  OCHOBHbIM — NOJUMUYECKUM  BONPOCAM,
npoananusupyem OCHO8Hble HANPAGIeHus noaumuyeckou oOeamenvhocmu Kazaxcmana u oacm um
oyenky. 3adanusi npeoycMampuearom pazeumue HAbIKO8 MEeNCOUCYUNTUHAPHBIX —UCCIeO008ANUL,
UCnonv308anue YUQpPosvix MeXHONO2Ul U MemoO08 CUCMEMHO20 AHAIU3d, 4 MAaKdHce a0eK8amHoe
peacuposanue Ha Kpumuxy. Oyenusanue Oyoem HpPoOU3BOOUMCA & QOpMe UMO208020 HOPMEPOAUO,
Komopoe ekuouaem 6 cebs GblNoHeHUe NPAKMUYecKUX 3a0anull, n0020mo6Ka UcCied08amenbcko2o
acce, MecCmMupoBanus U YCmHO20 Onpoca. B pamkax usyuenus oucyuniuHol 803MONCHO NpOGeOeHUe
OMKPLIMBIX 3AHAMULU C PYKOBOOCHIBOM PeSUOHA, OeucmeyIouuMy O0enymamamu u 00uecmeeHHbIMU
oesmenamu. Ilo oucyuniune 603ModiceH nepe3auem AHAIOSUYHLIX KYPCO8 ¢ NIAM@POPM MACCO8bIX
omkpwvimouix oHaaun kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The discipline is aimed at preparing students for active participation in the political life of the country
and the formation of an active citizenship. The discipline contains the basic concepts, tasks, functions,
basic scientific concepts of political science. It is aimed at studying the main category of politics - power,




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

1.3.3

Mooynv coyuanbHo-
ROIUMUYEeCKUX 3HAHUL
Moaopenuerrany
/Kymeryponorus/ Cultural
studies

[TonHiH MakcaTbl-63 OeTiHIIE KOCiOM KBI3METTE Ka3aK XaJKbIHBIH MOJCHU MYPAChIH JIUHAMMKAIIBIK
e3repMeNi KOTIMOISHHUETTI oJeM/e XoHe KOFaMAa CaKTay CTPaTerwschIH Kyprize Oimy, OakamaBpuaT
CTYJCHTTEPIH/IC OTAHJIBIK MOJICHHET TICH OPKCHUETTIH JaMy epEKIICNiKTEePiH, Ka3aK XaIKbIHBIH MOJCHU
KOJBIH CaKTay KaKETTUNTIH TYCIHYAI KaJbIITACTRIPy. bimiM amymsuiap oleyMETTIK, MOICHHU
WHCTHUTYTTap/bIH EPEKIICIIKTePiH Ka3aKCTaHIBIK KOFaMJbl KAHFBIPTYAAFbl POJIi TYPFBICHIHAH ChIHH
Tajuaay VIOiH MOIACHHUET calachlHAAFBl MOHIIK OUTIMII (YFBIMIAp, WAesUap, Teopusiaap) TYCIHIIPETiH
Oomagpl. CtyneHtTep (axTiiep MEH AEPeKKe3AepHi Tajnail OTHIPHIN, CHIHM HaibMaaynapra Oapadap
ayan O6epe OTBIPHII, 63 OETIHIIE A3ipJICHTeH MaibIMIayJIap sl aybI3ina KoHe jkaz0alna Typ/ae YChIHA b,
Baramay TomnThIK koOamapibl KOpFay, IOHAPANBIK 3€pTTEY JaFAbUIapblH JaMBITYbI, UQPILIK
TEXHOJIOTHSIIAP MEH KYHEIK Tanmay 9aicTepiH KOMIaHyIbl KO3IEHTIH 3epTTey dCCENIepiH Ka3y TypiHae
oteni. Ilon OofipiHma Coursera jxammail amblK OHJIAWH KypPCTaphIHBIH IaT(opManapbliHAH YKcac
Kypcrapibl Kaiita ecenteyre 6osaabl, OpenU.kz, OpenU.tou.edu.kz sxone Gackanap.

Llenv Oucyuniumnvt - ymemv 6 CAMOCMOAMENbHOU NPOPECCUOHATLHOU O0essmeibHOCIU NPO8oOUNb
cmpamecuto COXpaHeHus. KYJIbMYPHO2O HACTeOUs KA3AXCKO20 HApoOd 8 OUHAMUYHO U3MEHAIOUeMCs
MYTLMUKYIbIMYPHOM Mupe U coyuyme, c@opmuposams y CmyoeHmos 0Oaxaiaspuama nOHUMAHUE
cneyughuky  pazeumusi OMmMeYecmeeHHoOU Kyibmypbl U YUGUAU3AYUY, HEOOXOOUMOCMU COXPAHEHUs
KYIbMypHO2O K0Oa Kasaxckozo Hapooa. Obyuaiowuecs 6yOym unmepnpemuposamv npeomemusie
3HaHUsA (noHaAmus, udeu, meopuu) 6 obaacmu Kyabmypsl 05l KPUMUYECKO20 AHAAU3A 0COOeHHOCmel
COYUANBbHBIX, KYIbMYPHLIX UHCMUMYMOE 6 KOHMEeKCme UX poau 6 MOOepHU3AYUU Ka3axcmaHcKo2o
obwecmea. Cmyoenmul 6y0ym YCMHO U NUCLMEHHO NPEOCmAasiamb CAMOCMOAMENbHO 6bIpAOOMAHHBLE
CYJHCOeHUs, aHATU3UPYS PaKmol U UCMOYHUKY, AOEKEAMHO peazupysi HA KPUMUYecKue CYHCOeHUs.
Oyenusanue npotioém 6 Qpopme 3auumsi SpynnosviX NPOEKMos, HANUCAHUS UCCTe008AMENbCKO20 Icce,
KOmMopble npedycmMampueaom pa3eumue Hagblkos MedCOUCYUNTUHAPHBIX UCCIe008aAHUL, UCNONb308AHUE
YUpposvIX mexHono2ull U Memooos cucmemHo2o ananusda. Ilo Oucyuniune 603mModiceH nepesadem
AHANOSUYHBIX KYPCO8 ¢ Naamgopm maccosvlx omkpvimeix ounain xypcoe Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to be able to carry out a strategy for preserving the cultural heritage of
the Kazakh people in a dynamically changing multicultural world and society in an independent




professional activity, to form an understanding among undergraduate students of the specifics of the
development of national culture and civilization, the need to preserve the cultural code of the Kazakh
people. Students will interpret subject knowledge (concepts, ideas, 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.

1.34

Mooyno COYUaIbHO-
NOAUMUYECKUX 3HAHULL
[cuxomorus/
[cuxonorus/ Psychology

Kypc «bonammakka 6araap: pyXaHH XKaHFBIPY» MEMIIEKETTIK OaraapiaMachbliHa alKbIHIAIFaH KOFaMIbIK
CaHaHbl JKAHFBIPTY MIHACTTEPIH WISy KOHTEKCTIHAE OUTIM  alymiblIapjblH — IICHXOJOTHSUIBIK,
QJIEYMETTIK-TYMaHUTApIbIK AYHUETAaHbIMBIH KaJBIITACTBIpYFa OarblTTanraH. KypcTelH Ma3MyHBI
OMOLMOHAJIBL, EPIKTI MCUXUKAIBIK MPOLECTEPTe, )KeKe TYJIFaHbIH JKEKe-TUIOJIOTHSIIBIK €PEeKILeTiKTepi,
ICKepIIiKk KapbIM-KaThlHAC HeTi3/lepi, KOmOAaCHIbUIBIKKA BIHTANAHABIPY Oombim  TaObutansl. bimim
TYIIBUTIAP Y>KBIMHBIH THIHBIC-TIPIIiIITiH YHBIMIACTHIPYABL, KaHKaaIapasl eyl 3epAeneiai; THiMal
KapbIM-KaTbhIHAaC, KAPbIM-KAaThIHACTBIH OPTYPJIi TEXHOJIOTUSIAphl MEH OICTEPIH KOJIaHa OTBIPHIIL, ChIHFA
Oapabap >xayan Oepyni yipeHeni. binmim anmymbsiiapMeH NpakTHKalIbIK cabakTapia OKBITYIIBLIAp
MAATHOCTUKANBIK KYpalgapasl (cayarHamaliap, TeCTTep, MPOEKTHBTI oficTeMeliep, WHTEIUIEKT-KapTa),
0i7TiM anmymbUIapAbIH ©31H-031 TaHyBbIHA, ©MIPIIiK TaOBICTRUIBIKTH KaJBINTACTRIPYFa, XKEKe 6Cy MEH ©3iH-
031 TaMBITyFa OaFbITTaIFAaH TPEHUHT JIEMEHTTEPIiH maiimanananpl. baramay TONTHIK >koOamapisl, Keic-
CTaJu[i, TECT TalChIpMallapblH KOpFay, 3cce jka3y Typinae eteni. Kopriteinabl 6akeuay [lopTdonmnonst
Kopray Typinae eotemi. Ilon OofieiHma Coursera >kammail —amblK — OHJIAHH — KypCTapbIHBIH
wiaTgopManapblHaH yKcac KypcrapAsl Kaiita ecenteyre Oonanpel, OpenU.kz, OpenU.tou.edu.kz xoHe
backamap.

Kypc nanpasnen ma ¢hopmuposanue ncuxoiocuuecko2o, COYUANLHO-2YMAHUMAPHO2O MUPOBO33PEHUS.
00YYaIOWUXCSL 8 KOHMEKCMeE PEUeHUst 3a0ay MOOEPHU3AYUL 0OUeCMBEHHO20 COZHAHUS, ONPEOECTIeHHbIX
20cyoapcmeentol npocpammoll «Bzenso 6 6yoywee: moldepHuzayus 00OWeECmMBeHHO020 CO3ZHAHUAN.
Cooeporcanue  Kypca:  dMOYUOHATbHbIE,  B0NEBbIE  NCUXUUECKUE  NPOYEecchl,  UHOUBUOYATbHO-
MUNoa0cU4ecKue 0COOEHHOCMU JUYHOCU, OCHOB8bl 0106020 O0UWeHUs;, MOMUBAyUs K JIUOePCME).
Obyuarowuecs: uzyuam OpeaHu3ayuio HCU3HeOesTMerIbHOCMU KOJIeKMUSd, pazpeuleue KOHQPIUKMOs,
ahpexmueHvle KOMMYHUKAYUU, HAYYAMCS  AOEKGAMHO Peasupoéamv HA  KPUMUKY, UCHOAb3YSL
PasHooOpasHvle mexHonio2uu u npuemvl obwenus. Ha npaxmuueckux 3aHamusx ¢ 00yYAIOWUMUCS
npenooasament UCNOIb3YIOM OUACHOCUYECKUT UHCIMPYMEHMAapuUil (ONPOCHUKY, MeCmbl, NPOEeKmUsHbvLe
MEMOOUKY, UHMEIEKM-KAPMA), dJeMEeHmbl MPEHUH2a, HANPAGIEHHble HA NO3HAHUE 00YYaAIWUMUC
cebsi, nocmpoenue JHCUSHEHHOU YCHeWHOCmU, TUYHOCMHBIL pocm U camopasgumue. Oyenuganue
npoxooum 6 ghopme 3augumul 2pYNnoGbIX NPOEKMo8, Kelc-cmaou, mecmosvlx 3a0AHUl, HANUCAHUS ICCe.
Hmoeoswiti konmpons npoiidem @ guode sawumuvl nopmeoauo. Ilo oucyuniune 603modicen nepesaiem
AHANO2UYHBIX KYPCO8 ¢ niaamgopm maccosvlx omkpeimeix ouaain xypcog Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

The course is aimed at forming the psychological, social and humanitarian worldview of students in the




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

1.4

et Tini/ WMHocTpaHHbIH
s361k/ Foreign language

et Tini (aFBUTLIBIH KOHE HEMIC TiJIi)

Kypcra mrer TiniHiH KOMMYHUKAIVS JaFIbUIAPBIH JaMBITYFa, MET TITIHAC ToJIeNIeyTe, OKBITBUIATBIH TiJT
enjepi MOAEHHUETIHIH TUINIK epeKIIeNiKTepiH TyCiHyre »XoHe KaObUimayra OarbITTalfaH Heri3Ti
JIEKCUKANBIK JKOHE TPaMMAaTHKAJIBIK MaTepuansl 0ap. CTyIeHTTiH CO3/iK KOPBI KYHICTIKTI KoHe KociOou
TakeIpsinTap Ooitbiama 1500-1eH acram ce3nik OipiikTepin Kypaiasl. KociOu canaga onaH opi Kongany
VIIiH TUTTIK )KOHE KOMMYHUKATHUBTIK KY3BIPETTUTIKTEPAl KAIBIITACTHIPY MaKCAThIH/IA CHIH TYPFHICHIHAH
oifnay, Tanjay xoHe OeHiMIenMereH MOTIHIEpIl CHUHTE3[CY AaF[bUIapblH JaMbBITYFa €peKlle KOHLT
Oemineni. IlpakTuKanbIK TamchlpManapibl OpPbIHIAM OTBHIPBIN, CTYJEHTTEP ©3 OMJIAPhIH aybl3Ila >KOHE
»az0ara Typae LIeT TUTIHIE ceilyiey HopManapblHa COMKec JKETKi3e alafbl, CypakTap KOs alajbl KoHE
oyapra xayar Oepe ananupl, IeT TUTIHAE coutecy i 0enrim O0ip KapbIM-KaThIHAC CAIACKIHBIH 3€PTTEITCH
TaKBIPBINTAPBl KeJeMiHae Kongaid anmanasl. CTyneHTTep ©3IiK JKYMbIC aschlHAa OLTIM amylIbuIapIIbIH
NIBIFApPMAIIBIIBIK — QJIEYyeTiH amry MakcarTblHjga xabapiamanap, OasHmamanap, Npe3eHTaIusap,
OyknerTep, OeiHEpONHUKTEp, TIOCCApHUiiep NalbIHAANIBL. CryneHTTep peOIAIK OWBIHIAPFa,
miKipranacTapra, MiKipTajactap MEH MiKipTalacrapra KaTbICajbl, Jayibl Te3UCTEp MeH OoinkaMzaap
Kacaiapl. Apanblk apaiblk Oakpliay LIeHOEpiHAE CTyISHTTEpMEH cuiadycra Ke3[elNreH OTKEH
TaKpIpHINTap OOMBIHINA aybI3IIa SHIiMe Kyprizinerin Oonanbl. [1oH JIEKCHKAIBIK-TPAMMATHKANBIK TECT
TYPIiHIEri eMTUXaHMEH asiKTaja/bl, OFaH COHBIMEH KaTap 3epTTEIreH MaTepHaliblH UrepiiyiH Oaranay
yIIiH (QyHKOIHOHANABl OKYAbl TEKCepyre apHaiFaH Tarceipmanap kipeai. Ilon Ooitpiama Coursera
JKammai amblK OHJIAaWH KypCTapbIHBIH IUaT(opManapblHaH yKcac KypcTapasl Kaiita ecenreyre 0oiazsl,
OpenU.kz, OpenU.tou.edu.kz sxoHe Gackanap.

Hnocmpannoiil 131k (Aneauiickutl A3ulk U HemMeyKuil 3ulK)

Kypc coodeporcum ocnoenoul aexcuueckuil U SpAMMAMUYECKuil. Mamepuanl UHOCMPAHHO20 SI3bIKA,
HANPABIEHHbIL HA PA3GUMUE HABLIKOG KOMMYHUKAYUU, aPSYMEHMAayuu HA UHOCMPAHHOM s3blKe,
NOHUMAHUE U NPUHUMAHUSL S3bIKOBbIX 0CODEHHOCMeEl KYIbmypbl CIMpPaH uzyuaemoco asvika. Cnosaphwiil
sanac cmyoenma 0Oydem cocmasiime 6Oonee 1500 cnosapHuix eOunuy nO NOBCEOHEGHOU U
npogeccuonanvroti memamuxe. Ocoboe eHUMAHUE YOeNLeMCA PAGUMUIO HABLIKOG KPUMUYECKO20
MBIUACHUS, AHATU3A U CUHME3Ad Heaoanmupo8aHHbIX MeKCMOo8 C Yelbl0 (opMUPOBAHUsL A3bIKOBbIX U
KOMMYHUKAMUGHBIX KOMNEMeHyull Ons UX OalbHelue20 NpuMeHeHus 6 npogheccuonanvholl cgepe.
Buvinonnsas npaxmuueckue 3a0anus, cmyoeHmsvl CMO2Ym cOOOWAMb C80U MBICU YCIMHO U NUCLMEHHO Ha
UHOCIPAHHOM S13bIKE€ COOMBENCMBEHHO PEYe8biM HOPMAM SI3bIKA, CMO2YM 30046amb G0RPOCHl U
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omeeuamsv Ha HUX, N0OOepcusas becedy Ha UHOCMPAHHOM A3bIKe 8 00beMme U3YUeHHOU MmeMamuKy mou
unu uHou cghepwi oowerus. CmyoeHmsl 8 pamkax camoCmosimenbHol pabomsl HOO20MOBAM COOOUeHUS,
00KNIaobl, npesenmayuu, OYKIemvl, BUOECOPONUKU, 2N0CCAPUU C YeNbl0 PACKPLIMUSL MEOPUECKO20
nomenyuaia ooyuarowuxcsa. CmyoeHmuvl NPUMYm YYacmue 8 poaeblx Uuspax, OUCKYCCUsX, 00CYHCOeHUAX
u debamax, 6bl08U2Asl CNOPHLIE ME3UCLL U NPeOnonodcenus. B pamkax npomesxcymounozo pybexcnozo
KOHmpoasi co cmydenmamu Oydem npogedenHa ycmHas 6Oeceda NO NHPOUOEHHbIM — MeMaM,
npedyCMOmMpeHHbIM — CUNNA0YCOM.  JQUCYuUnIuHa 3a6epuumcs dK3aMeHOM 8 @opme  JIeKCUKO-
ePaAMMaAMUYecKo20 mecma, SKIOYAUUM MAKICe 3A0AHUS. HA NPOBEPKY (DYHKYUOHATbHO2O YmeHus O/
OYenKu yceoenus uzyuenno2o mamepuana. I1o oucyuniune 803modicen nepe3avem aHaio0cUyHblX Kypcos
¢ nram@opm maccosvix omkpuimulx oxnaiin 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.
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Kazak tim/ Kazaxckuit
s3b1k/ Kazakh language

Ilon asceiHga crymentTep Bl xone B2 nmeHreinepiHe coiikec KeJETiH JIEKCUKAJIBIK, TPAMMATHUKAJIBIK,
(OHETHKAJIBIK TUIIIK OIpIiKTEp/i OKUIBI, OJAapIbIH Ka3ak TiTiHIH opdorpadusuiblK KoHe 0p(OMHUSIIBIK
HOpMAaJapblH CaKTail OTBIPBIN, HAKTHl KOMMYHHKATHBTIK >KaFmaiiapia KOJIaHBUTYBIH KepCeTell.
CTyneHTTiH ©31HJIK >KYMBICHI Ka3ak TUTiHIE o3 MiKipiH JalblHaayra (aybl3lna »KoHE jka3z0alna), OHbIH
immiHge 0acTankbl TEepeKKe3IepeH, KociOn Ma3MYHIAarkl OCHIMICITeH MOTIHIAEP/CH, ThIHAAIFaH JKOHE
OKBUIFaH MOTIHIIEP HETi3iH/e a3ipieyre OarpiTTasiFad. CTyICHTTEp 63 OCTiHIIE d3ipJeHIeH OasiHIamaap
MeH Tpe3eHTaNusAIapAbl YChIHA OTHIPHIN, Tl €pKiH MEHrepy, COHIaii-aKk CBhIHU Oillay NaFIblUIapblH,
KOMaHJAJIBIK KOoOalap/bl KOIIIUIK ajIblHIa KOpFay JKOHE NPAKTUKAJBIK MOCENIeNepAl TalKbuiay,
MmiKipTamacTapra, AeHIeJeK YCTelfepre KaTbicy NarnbUiapblH yipeHenmi. Kypc asxramraHHaH KeiliH
CTYJCHTTEP IUAIOT KYPHUIBIMBIH CaKTall OTBIPBII, SQHIIMENIECYTe €pKiH Kipe ajajbl, QHTIMEIeCyIiHIH He
alTKAaHBIH JXOHE OHBIH KOMMYHHKATHBTIK MIHAETIH TYCIHE OTBIPBIN, OHBIH peIUIMKaJapbiHa Oapadap
JKayar Oepe OTBIPHIIN, CEMAHTHKAJIBIK JKOHE 3MOIMOHANBI aKNmapaTThl ce3iHe ananbl. [loH OoiibIHIIA
KOPBITBIHABI Oarajiay KasTecTKe YKcac THICTi aeHreime oTkizineni. Ilor Oofiprama Coursera sxammait
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allblK OHJIAWH KYpCTapbIHBIH IUIaTQopMaiapblHaH YKcac KypcTapisl KalTa ecenteyre OoJajbl,
OpenU .kz, OpenU.tou.edu.kz >xoHe Gackamnap.

B pamkax oucyunnunvl cmyoenmul uzyuam neKcuiecKkue, pammamuieckue, onemuueckue a3ulikosvie
eouHuysl, coomeemcmayiowux ypoeuam Bl u B2, npodemoncmpupyrom ux ynompebnenue 6 KOHKpEemHblx
KOMMYHUKAMUBHBIX CUMYAYUSAX C COXPAHeHUeM opdozpaghuieckux u opghosnuueckux Hopm Kazaxckoeo
asvika. Camocmosmenvhas paboma cmyoenma OpuUeHmupo8ana Ha NOO20MosKy (YCMHO U NUCbMEHHO)
COOCMBEHHO20 MHEHUs HA KA3AXCKOM 53biKe, 8blpAOOMAHHO20, 8 MOM YUCTe, HA OCHO8E NPOCIYULAHHbIX
U NPOYUMAHHBLIX MEKCMO8 KAK U3 NePEOUCHOYHUKOS, MAK U  AO0ANMUPOBAHHBIX MEKCHO8
npogeccuonanvHozo codepxcanus. CmyoeHmsvl NPoOeMOHCMPUPYIOM HABLIKU CB0OOOHO20 61A0eHUs
SAZLIKOM, 4 MAKHCe KPUMUYECKO20 MbIULCHUS, NPOX00s NYOIUYHYIO 3auuUmy KOMAHOHBIX NPOEKMO8 U
APUHUMAs  ydacmue 6 O0OCYHCOeHUAX NPAKMUYeCKUx npoonem, 6 OUCKYCCUAX, KPYenblX Cmo.ax,
npeocmasiiis camocmosmenvHo paspabomannvlie 00KIa0bl u npezenmayuu. K 3asepwenuto kypca
CMYyOeHmbvl cMO2ym C80000HO BCmynamv 6 Oecedy, COXPAHASL CMPYKMYpy Oudanozd, NOHUMAS, YMO
2080pum coOeceOHUK U e20 KOMMYHUKAMUBHYIO 3a0auy, U a0eK8AmHO peazupys Had e20 pPenauxu,
0CO3HABASL CMBICTIOBYIO U IMOYUOHANbHYIO uH@opmayuto. Hmoeosoe oyenusanue no OuCYuniuHe
npoxodum 6 gopme ananoeuunou KazTecmy coomeemcmayiowezo ypogus. Ilo oucyuniune 603modcen
nepesavem aHANOSUYHBIX KYPCO8 C NIAMEPOPM MACCOBbIX OMKpbImMbIX OHAAUH Kypcog Coursera,
OpenU.kz, OpenU.tou.edu.kz u opyeusx.

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.
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Opsic  T1imi  /Pycckwuii
s3p1k/ Russian language

Kypc celiney opekeTiHiH amyaH TypJiepiH, COHBIH ilIiHJe KOMMYHHUKAIUS MEH pedIiekcusi Ke3iH/e COTTi
MEHIepyre apHaFaH JICKCHKAIBIK JKOHE TPAMMATHKANBIK TAKBIPBINITApAbl KaMTHIbL. Kypc KapbiM-
KaThIHACTBIH KOMMYHHKATHBTIK MaKCaThl MEH KoCiOM cajlachlHa COHKeC aybI3lla JKoHE ka30arna Tin
OHIIIPICIH KO3[eW OTBIPHIN, TYPMBICTHIK, OJIEYMETTIK-MOJEHH, KociOM KaphIM-KaTBIHACTBIH SPTYPIIi
JKaFainapelHaa TULAI MEHTepy JaFAbUIapblH  KaJBINTACTBIPYFa KOHE IJKETUIIIpyre OaFbITTalFaH.
KoMMyHHKAaTHBTI XKargainapasl MOJENbISHTIH MPaKTHUKAIBIK-0aFbITTAIFAH TalchpManap xabapiama,
basiHnama, pedepar, mpeseHTarus, CICHapHil, Oykier, OeHHEpOJIMK, FaJbIMHBIH KOCiOM MOPTpETiH,
KYTTBIKTay XaThlH JaWbIHJAy, WHTEUICKT-KApTa, ICKepIiK Kara3jap, TJOCcapHuil jkacay, Cyper IeH
OPBIHJIBI CUTIATTAy aPKbUIbI CTYJISHTTEPMIH 3MITKEPIIK KbI3METKE KaThICYbIH ke3jaehai. CTyaeHTTep
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HaKTHI KaFaainap/ bl Ielle OThIPHIN, MOTIH/I CHIHH Talay jKoHEe KalTa KYypy KYMBICTapbIH KYpPTi3ei.
Kypc coHpIHA@ CTyAEHTTEp OHaloOr KYpPBUIBIMBIH CaKTali OTBIPHIN, OSHrIMEre epKiH Kipe anajsl;
OHTiMeNeCYIiHiH He aTKaHBIH JKOHE OHBIH KOMMYHWKATHBTI MIHIETIH TYCiHY, OHBIH €CKEpTYJIEpiHE
Oapabap skayan Oepy, CEMaHTHKaJIbIK KOHE IMOIMOHAIBI aKMapaTThl TYCIHY HaFAbLIapblH YHpPEHE.
Ilon OolibIHIIA KOPBITBIHIABI Oarajgay THICTI JEHIeWJeri Opbic TUIIH Ollyre apHaaFaH pecMHU
CepTHPUKATTHIK TECTKE yKcac HbIcaHma eoTemi. Ilom OoiteiHma Coursera >kammaid ammmblK OHJIAWH
KypCTapblHbIH —IardopManapblHaH = YKcac KypcTapabl Kaiita ecenrteyre Oonansi, OpenU.kz,
OpenU.tou.edu.kz xone Gackanap.

Kypc cooepacum nexcuueckue u epammamuqeckue memvl Oisk YCREUWHO20 081AOCHUs PAZHOOOPAZHLIMU
BUOAMU PEYesoll OesIMEeNbHOCIU, 8 MOM YUCie Npu KoMMyHukayuu u pegrexcuu. Kypc nanpasnen na
Gopmuposanue u co8EPUIEHCMBOBAHIE HABBIKOS 6LAOCHUSL SI3bIKOM 8 PA3IUHHBIX CUMYAYUSIX ObIM0B020,
COYUATLHO-KYIIMYPHO20, NPODECCUOHATLHO2O 00WeHUs, NPedyCMAmpusds npooyyuposanue YCmHou u
NUCLMEHHOU peyu 8 COOMEEMCMEUU ¢ KOMMYHUKAMUBHOU Yelbl0 U Npo@heccuoHaivHol cpepoil
obwenus. [Ipakmuko-opuenmuposanuvle 3a0anusl, MOOeIUpylouue KOMMYHUKAMUGHbIE CUMYayul,
nPeononazaiom yuacmue cmyoeHmos 6 UHMeNIeKNMYaibHOlU 0essmeibHOCMU, NOCPEOCMEOM NOO2OMOBKU
coobwenusi,  Ookaada,  peepama,  npeseHmayuu,  cyewapus,  OyKiema, — BUOEOPOIUKA,
NPOPhEeCCUOHAIbHO20 NOPMPEMA  YYeH020, NO30PAGUMENTbHO20 RUCbMA, NOCPEOCMEOM COCMABIEHUS
UHmMeNIeKm-Kapmul, — 0el08blx  bymae,  2noccapusi, — NOCPeOCM8OM — ONUCAHUS — KAPMUHbL U
mecmononocerus. Cmyoenmovl npoeedym KpumudeckKuil aHaiu3 U peKoOHCMPYKYUuro meKcmad, peuidst
xoukpemuule Keticol. K 3asepwenuio kypca cmyoenmol cmo2ym c60600H0 6cmynameo 8 6ecedy, COXpausisy
CMPYKmMypy OUano2a, NOHUMAs, 4mo 2060pum coHeceOHUK U €20 KOMMYHUKAMUBHYIO 3A0ayy, A0eKE8aAmHO
peazupys Ha e20 PenauKu, OCO3HABAS CMbICIO8VIO U IMOYUOHALbHYIO uH@opmayuio. Hmozosoe
OYeHusaHue no OUCYUNIUHe NPoxXooum 6 Gopme, aHAIOSUYHOU OPUUYUATLHOMY CEPMUDUKAYUOHHOMY
mecmy Ha 61a0eHue PYCCKUM S3bIKOM coomeemcemeyiouje2o ypoehs. Ilo oucyuniune 603MOdiCeH
nepezauem aHANOCUYHBIX KYPCO8 ¢ NIAM@pOpM MACCO8bIX OMKpbImMbIX OHAAUH Kypcog 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.

1.6

AKmapaTThIK-
KOMMYHUKAIIUSITBIK
TEeXHOJOTrHsIap (aFbUIIiL/
WndopmarmonHo-
KOMMYHHUKAIIMOHHBIC
TEXHOJIOTHH (Ha
AHTITUHACKOM SI3bIKE)/
Information and

Communication
Technologies (english)

[Ton emipjie jkoHE KOCiOM KBI3METTE KOJAHBUIATHIH, TaiiTalaHyIIBUTBEIK OaFIapiiaMalblK KaMTaMachi3
eTyJl, ONepaIVsUIBbIK JKYHeNnep/i, IepeKKOpIapAbl, IepeKTepli TalaayAbl KAMTUTHIH ITUPPIBIK
TEXHOJOTHSJIAPABl JKyHeni wurepyre OarbiTTanraH. buniM anymeiiap agaM  emipiHaeri TUQpPIbIK
TEXHOJIOTHSJIAPIBIH PO MEH MYMKIHIIKTEPiH, AIEKTPOHIBIK YKIMETTI, COHIali-aK el MEH MHTEPHET
TEXHOJIOTHSJIAPBIH, KHOEpKayinci3mikTi, OyiaTThl TexHonorusnapabl, SMART TtexHomorusmapasi, e-
technologies, MynpTuUMeausHbl 3eprreiini. Cabak OapbIChHIHAA CTYICHTTEP MNiMeTTep Oa3achiMEH
JKYMBIC ICTEH[, CYpaHBICTap JKacaillbl JKOHE CaHJBIK, CTAaTHCTUKAJBIK, CamajblK aKIapaTThl
AHAIMTUKANBIK OHJIEHAl, TYCIHIipeni *oHe Oaranaiinel, nHporpadukansl >xacaiapl. COHBIMEH Kartap,
oJiap KeHce OaraapiaMaiapbIiHbIH KeTUIIIpUIreH QyHKIusuapbiH urepeai. CTyneHTTep OarmapiaMalibik
JKacaKTaMaHbl aHAJTUTUKANBIK CANBICTBIPYAbI OHTAMIBI TaHIAy apKbUIbl kyprideni. Cabak OapbIChIHAA
CTYJCHTTEp OaFJapiaMaiblK KacakTaMa MEH almnapaTThIK KYPBUIFbLIAP/IBI UTEPEe/li, JuarpaMmmainap MeH
nHporpaduka TypiHae Koiaa 6ap AepeKTepre Tauaay xKacaiapl, JepeKTep Al Tanaay Heri3iHae HHTEepHeT-
pecypcrapiibl  KOJIJaHa OTBIPBIN MPE3CHTAIMsUIAp JKacalibl, TpapUKaNbIK KYpalJAapMeH KYMBIC
JKacalapl, TUTAKATTap, BHU3HMTKANap JoHe T. 0. oinam Tabambl. CTyNEeHTTEp MOTIH MEH ayJUOHBI
KOJIJIaHBITT BUJCO Kacarl, BeO-CaWTThl KypacThipaabl. [lopTdonaroHbl KOpFay TYpIHAETI KOPBITHIHIBI
Oakputay, BeO-OerTepni, mH(MOTpaduKaHBI XOHE IEPEKTEPAi Talgaymbl Kypy OOHBIHINA >KacajFaH
JKYMBICTapAbIH MPE3CHTAIUSACHIH KOPCETYy apKbUIbl JKy3ere aceipbuiafbl. [lon OoiibiHma Coursera
JKaIlmai amblK OHJIaliH KypCTapbIHBIH IUIaTGopMaliapblHAH YKCAC KypcTap/bl KaiTa ecenreyre 0oajibl,
OpenU.kz, OpenU.tou.edu.kz >xoHe Oackanap.

Jucyunauna nanpasnena Ha cucmemHoe 0c8oeHue YuPpPOBblX MeXHON0Ul, NPUMEHAEMBIX @ JHCUSHU U
npoheccuoHanvHol  0essmeIbHOCY, — GKTIOHAIOWUX 6 cebsl  NOJb308aAMeENbCKoe  NPOSPAMMHOe
obecneuenue, onepayuonHsle cucmemvl, 6asvl OAHHBIX, aHAIU3 OanHblx. Obyuarowuecs usywam poisb u
B03MOJICHOCU YUPDPOBLIX MEXHOLO2UI 8 JCUZHU UYEN0BEKd, INEKMPOHHOe NPAGUMETbCEO0, d MAKICce
cemv U UHMepHem mexnoao2uu, Kubepbezonacnocmn, obnaunvie mexvonrocuu, SMART mexunonozuu, e-
technologies, mynbmumeoua. B xode 3awamuti cmydenmor 6yoym pabomams ¢ 0a3amu OAHHbBIX,
€030a6as. 3anpocbl U AHATUMUYECKU 00pAOAmMbléas, UHMEPNPEemupys U OYeHUusds: KOIU4eCmeeHHYIo,
CMAMUCMUYecKylo U KAuyeCmeeHHylo unpopmayuio, cozoasas ungoepaguxy. Kpome smoeo, ocgosm
npoogunymole @yuxyuu ogucnvix npoepamm.  Cmyoenmuvl npoeedym aHATUMUYECKOe CPAsHeHue
npoSpPAMMHO20 obecneueHus, GulOUpas onmumanbHoe. B xo00e zamamui cmyoewmovl 0cgosm
nNPOSPAMMHOE ODecneueHue u annapammuvle YCMpoucmeda, nposedym aHAIU3 UMEIOWUXcsi OAHHBIX C
OanbHenuum bl8000M 8 8ude ouazpamm u uHgpozpa@ux, co30a0ym npeseHmayuu ¢ npumeHeHuem
UHMEpPHem pecypco8 HA OCHO8e AHANU3A OAHHLIX, pPAOOMAs ¢ 2papuyuecKumMu UHCIMPYMEHMAMU
co30adym niaxkamuvl, nocmepul, eusumky u m.n.  Cmydenmwvl co30adym catm HA KOHCMPYKMOope,
CMOHMUPYIOM 6UOE0 C UCNOTb308AHUEM MEKCMA U ayouo dnemeHmos. Hmozoewili konmpoav 6 euode
sawumol NOpm@oauo, ¢ npezenmayueli NPoOeIAHHbIX pabom no co30aHuI0 8eb-cmpanuy, uHpocpapuru
u aumanumuky Oaunvix. Ilo Oucyuniume 803MOdICEH Nepe3auem AHAIOSUYHBIX KYPCO8 ¢ NIam@opm
Maccosbix omkpuimuix onaiin kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

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

1.7

[ene TopOueci
Odusndeckas  KyiabTypa/
Physical education

[ToH >kaH-XKaKTBl MOTOPHKa MEH JaFAbUlapbl UTEepyre, JeHE IIBIHBIKTHIPY ACHICHiH apTThIpyFa jKoHE
CTYICHTTEPIiH ICHCAYJIBIFBIH HEIFaWTyFa OarbiTTanrad. OKy moHi eki 0eiMIi KYpyIbl Ke3aehi: Herisri
JKoHe apHaiibl. Herisri OexiMzeri cabakTapAblH Ma3MYHBI CTYJACHTTEPAIH KEKE KbI3bIFYIIBUIBIKTaphl MEH
KOKETTUTIKTEPiH eCKepe OTHIPHIN, CETi3 CIopT TypiHiH OipiH (OackerOoi, Bojeibon, ¢yrdom, >KeHUT
aTIeTHKa, YITTHIK TYpJiep, CIOPTTHIK I'MMHACTUKA, JKEKIe-)KeK) TaHmaiasl. CrnopT Typi OOHBIHIIA OKY
cabakTapblHa JICHE [IBIHBIKTHIPY, TEXHUKANBIK - TAKTHKAIBIK JAWBIHJBIK KOHE TOPEIIUTIK JaFabUIapbiH
urepy kipeai. Cabakrap cnopT TYPiHIH €peKLIeNiriH ecKepe OTHIPHIN, MaMaHIaHIBIPBUIFAH 3ajaapia
eTel. ApHaiibl OediMIIEHIH KypaMblHa I9pirepiik-KOHCYIbTanusaiablK KomuccusnelH  (JIKK)
cabakTapelHaH OOCaTbUIFaH CTYICHTTEDP AaMKBIHAANAABI, OJIapFa TOPT MOIYJIbIIK TEOPUSUIBIK KypC
ychIHbUIaABL. Herisri 0eiM CTYACHTTEpiHIH KETICTIKTepiH Oaranay MOTOPJIBIK TecTiiey (Mpe3nAeHTTIK
TECTTep, CHOPT TYpi OOMbIHIIA TECTTEP) HETi3iHAE XKYpri3ineai.

Jucyunnuna nanpaenena na npuobpemenue PAZHOCHOPOHHUX OBUSAMENIbHBIX YMEHUL U HABLIKOS,
NOBbLUEHUE YPOBHSL (DUUYECKOU NOO2OMOBKU U YKPENIeHUs. 300P06bsl CYOCeHMO8. YueOnas Oucyuniuna
npeononazaem GopmMuposanue 08yx omoeneHuil: 0CHO8H020 U cneyuanbrozo. Codepacanue 3aHamuil 6
OCHOBHOM OmMOeNeHUU Npeonoiazaem 8blOop 00HO20 U3 B0CLMU U008 cnopma (backembon, 8oaeibo,
dymbon, néexkas amiemuxd, HAYUOHANbHbIE BUObI, AMJIEMUYECKAs SUMHACMUKA, eOuHobopcms) ¢
VUEMOM UHOUBUOYATLHBIX UHMEPeco8 u nompebnocmeli cmyodenmos. B yuebuvie 3ansamusi no 6uody
CNoOpma 6KIIOYeHbl (PUUUECKAs, MEeXHUKO- MAKMUYECKdas NOO20MOSKA U NpuodpemeHue HAGbIKOG
cyoeticmaa. 3anamust npoxoosm 6 CReyUaIU3UPOSAHHBIX 3a1AX ¢ y4émom cneyuguxu euda cnopma. B
COCAs CReYUuaIbHO20 OMOeIEeHUs. ONPedeIIOMC CIYOeHmbl, 0C80D0NCOEHHbIe OM 3aHAMUL 8paieOHO-
KOHcyabmayuoHuou komuccuei (BKK), komopvim npeonacaemcs uemulpéxmooyivHblll meopemuieckul
Kypc. QOyenka Oocmudicenutl CmMyOeHmo8 OCHOBHO20 OMOeNeHUs HPOBOOUMCS HA OCHOBAHUU
08ULAMENLHOZ0 MECMUPOBAHUsL (NPE3UOESHMCKUX MeCmOo8, MeCmos No 6Udy CHOpmMa,).

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
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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. The composition of the special department is
determined by students released from classes by the Medical Consultative Commission (MCC), who are
offered a four-module theoretical course. Assessment of the achievements of students of the main
department is carried out on the basis of motor testing (presidential tests, tests by sport).

KK/TK uurii =5 kpenur /Iuxa BK/KB =5 kpenutos/ KV/EC cycle = 5 credits

1.8

Omip kayinci3giri sxoHe
€HOEKTI Kopray
/Be3omnacHoCTh
KU3HEICIATEIIbHOCTH |
oxpana tpyna/ Life safety
and labor protection

[ToHHIH MaKcaThI-YHBIMIAPIBIH TaJlalTapblHA COHKEC KaYiICi3aiK TEXHUKAChIH KaMTaMachl3 €Ty, €HOCKTI
KOpFay HOpManapblH cakray. [IoH amaM MeH TIpUIUIiK €Ty OpTachlH, TEXHHUKAIBIK >XyHelnepiH
KayilTUIITiH, JKYMBIC alMaFbIHBIH ayachlH, XapbIKTAHIBIPYABI, IpiI-aKyCTUKAIBIK (aKTOpIapIbl,
AIIEKTPOMATHUTTIK COYJIeNeHY/ i, TOTEHIIe XKaFaaiiapaa TipIIilik SpeKeTiHiH Kayirnci3airia 6ackapyasl,
eHJIipicTeri eHOGKTI KOpFay MEH OHEPKACINTIK KayINCI3AIKTIH Heri3epin 0acKapyabl, 6pT Kayilci3airia
YUBIMIACTHIPYIBI, JKYMBIC OpPHBIH YTBHIMIBl YHBIMAACTHIPYFa KOWBUIATBIH TalanTapibl 3epTTeii.
CTymeHT 3UsiHIIbI OHIIPICTIK (DaKTOPJIAPIbIH €CenTeyepiH KYPri3el, aFalKkbl MEIUIMHAIBIK KOMEK
KOPCETy o/liCTEMECIH MeHrepeIi, KOCITOPhIHIAP IbIH HAKTHl OHIIPICTIK OeiMIIenepiHiH eHOeKTI KopFay
JKOHIHJIET] HYCKayBIKTaphIH 3epaeneiini. OKy 0apbIChIHIa €HOSKTI KOpFay KoHe Kayilci3liK TeXHUKACHI
OOMBIHITIA OHJIAMH KYpPCTBIH MaTepHANIaphl MalalaHbUIaTEIH OoJambl. OHmipicTeri eHOEKTI Kopray
JKOHE OHEPKICINTIK Kayilcizaik Macenesepi OoiibIHIIa jka30ala XoHe aybl3la cayanHama MoH/i Oaranay
HBICAaHBI OOJBINM TaOBUTAABI. EMTHXaHABI CepikTec KOCIMOPBIHAAPABIH EHOEKTI KOopray >KeHIHAeri
MamaHaapel  oTkizeai. Ilon OoipiHma Coursera Jkammaii  aliblK  OHJAWH — KypCTapbIHBIH
miatrgopManapbiHaH yKcac Kypcrapiabl Kaira ecenreyre Oomaasl, OpenU.kz, OpenU.tou.edu.kz xome
Oackainap.

Lenv Oucyuniunvl — obecneuenue MexHUKU OE30NACHOCMU 6 COOMEemcmeue ¢ mpedoBaAHUAMU
opeanusayull, coomooerue Hopm oxpanvl mpyoa. [ucyuniuna uzyuaem uyenogexa u cpedy ooumaHus,
ONACHOCMU MEXHUYECKUX CUCmeM, 8030yx pabouell 30Hbl, ocgeujenue, sUbpoaxKycmudeckue gakxmopul,
9NIEKMPOMACHUMHbIE U3TYHEHUs, YNpagieHue 6e30NaACHOCIbIO HCUSHeOesMeNbHOCIU 6 YPe38bIYAlHbIX
cumyayusx, OCHO8bl U YNPAGIEHUe OXPAHOU Mpyod U NPOMBIULIEHHOU 0Oe30NACHOCMbIO  HA
npouzeoocmee, OpeaHU3aAYUs NONCAPHOU OezonacHocmu, mpebo8aHus K payuoHAIbHOU Op2aHU3ayUU
pabouezo mecma. Cmyoenm 6yoem HPOBOOUMb PACHEMbl 8PEOHbIX NPOU3BOOCMBEHHBIX (PAKMOPOS,
0C6aUBaMb MEMOOUKY OKA3AHUSL NEPEOU MEOUYUHCKOU ROMOWL, U3YHAMb UHCMPYKYUU O OXPAaHe mpyod
KOHKPEMHbIX NPOU3800CMBEHHbIX OmoeneHull npeonpusmui. B xode uzyuenus 6y0ym ucnonb3o6amvl
mamepuanvl OHIAUH KYypca no oxpawe mpyoa u mexnuke Oesonacnocmu. DPopmoll oyeHusanus
OUCYUNTUHDL ABTACTNCA NUCOMEHHBIN U YCMHbIN ONPOC O 80NPOCAM OXPAHbL MPYOd U NPOMBIULIEHHOU
bezonachocmu Ha npouzsoocmee. Ixkzamern Oyoem NPo8OOUMBC CHeYUAIUCMAMU No oxpane mpyoa
npeonpusamuti napmuepos. 1o oucyuniune 803MOdCeH nepe3ayem aHAI02UYHLIX KYPCo8 ¢ niaameopm
Maccosbix omkpuimulx onnaiin kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to ensure safety in accordance with the requirements of organizations,
compliance with labor protection standards. The discipline studies a person and the environment, the
dangers of technical systems, the air of the working area, lighting, vibroacoustic factors, electromagnetic
radiation, life safety management in emergency situations, the basics and management of labor
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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.

1.9

Kykpik Herizmepi sxoHe
chIbaiac JKeMKOPIBIKKA
KapcChl MOICHUET
/OcHOBBI npasa u
AHTUKOPPYIIIUOHHOHN
kynpTypbl/  Fundamentals
of law and anti-corruption
culture

IloH cTymeHTTEpIiH ©31H-631 TAHYBIH XKoHE KaObUIIaHFaH MICSHIIMASP YIIiH KayanKepIIUTKT, KYKbIKTBIK
HOpMaJiap mieHOepiHaeri ic-opekeTTepre OCHIMILIITIH KalblNTacThIpyFa OarbiTTasiFad. [loH MemiekeT
MeH KYKBIK HET13/IepiH, KOHCTUTYIUSUIBIK KYKBIKTHI, MEMJICKETTIK 0acKapy MEH KYKbIK KOPFay KbI3METiH,
OKIMIITUTIK, ChIOAMIac IKEMKOPJIBIKKA KapcChl, a3aMaTThIK, OTOACBUIBIK, CHOEK, HSKOJOTHUSIIBIK,
KBIIMBICTBIK, iC JKYPTi3y KYKBIFBIH, ChIOalIac )KEMKOPIBIKKA KapChl MOJICHUET HETI3NEpiH 3epIeieu .
CryneHTTep jkeKe HOPMATHBTIK aKTiLIEpIIiH HeTi3ri Oamrapbl MEH epeKesIepiH eMIpIliK *Karaainap MeH
KociOM KBI3MET TYPFBICHIHAH TyciHmipeni. Crpr0aiimac >KeMKOPJBIKKA KapChl iC-KUMBII JKOHE ChIOaimac
JKEMKOPJIBIK, KepiHicTepi OoibIHIIa KeicTepAl Ienyre epekiie Ha3ap aynapbuiaTelH Oojnansl. baramay
HBICaHBI aybI3IIIa JKOHE jka30ala cayallHaMa TYpiHAeTi OipiKTIpUIreH eMTuxaH OoJybin Tabwimanbl. [1oH
Ootipiama Coursera ariraii aiiblK OHJIaHH KYypPCTapBIHBIH TUIaTGopManiapblHaH YKCac KypcTapbl KaiTa
ecenrreyre 6omanel, OpenU.kz, OpenU.tou.edu.kz sxone Gackanap.

Hucyunnuna nanpaenena ma opmuposanue y cmyoeHmos camoCO3HAHUA U OMEEMCHEEHHOCU 3a
NpUHAMble peuenus, NPUBEPIHCEHHOCMU K 0eliCMBUAM 8 PAMKAX NPABo8bIX HOPM. JJucyuniuna usyvaem
OCHOBbI 20cy0apcmed U Npagd, KOHCMUMYYUOHHOE Npaso, 20CY0apcmeeHnoe ynpaeienue u
NPABOOXPAHUMENbHYIO  OeSIMENbHOCHb,  AOMUHUCIPAMUBHOE, AHMUKOPPYAYUOHHOE, 2PANCOAHCKOE,
cemeliHoe, mpyoogoe, HK0JI02U4ecKoe, Y20106HOe, NPOYeccyaibHoe Npaso, 0CHOBbL AHMUKOPPYNYUOHHOU
kynomypul. Cmyoenmol 6yOym UHMEPRPemupo8ams OCHOGHbIE CMAMbU U NOJIONCEHUS OMOENbHbIX
HOPMAMUBHBIX AKMOS C MOYKU 3PEHUs HCUSHEHHBIX CUMYAyull u npo@eccuoHarbHoll 0esmenbHOCMU.
Ocoboe enumanue Oyoem YOeNeHO peuweHuio Kelicog No AHMUKOPPYRYUOHHBIM Oelcmeusim U
KOPPYNYUOHHBIM Nposigienuam. Popmou oyeHueanus AGAAemcsi KOMOUHUPOBAHHII IK3AMEH 8 Buoe
VCMHO20 U nucbMeHHo2o onpoca. Ilo Ooucyuniume 803MOJCEH nepe3auem AHANLOSUYHBIX KYPCO8 C
naamgopm maccosvix omxpwimsix onaaiin kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The discipline is aimed at forming students' self-awareness and responsibility for the decisions made,
commitment to actions within the framework of legal norms. The discipline studies the foundations of
state and law, constitutional law, public administration and law enforcement, administrative, anti-
corruption, civil, family, labor, environmental, criminal, procedural law, the foundations of an anti-
corruption culture. Students will interpret the main articles and provisions of individual regulations in
terms of life situations and professional activities. Particular attention will be paid to solving cases on
anti-corruption actions and manifestations of corruption. The form of assessment is a combined
examination in the form of an oral and written survey. By discipline, it is possible to transfer similar
courses from the platforms of massive open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and
others.
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1.10

DKOHOMHKA KOHE OH3HEC

ITonH GiniM anymipuIapAa KSCIMKEPIIiK HEeri3fepiH KalbINTacThIpyFa OarbiTTanrad. [[oH S5KOHOMEKA XKoHe
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Herizaepi /OCHOBBI
SKOHOMHMKM U OwusHeca/
Fundamentals of

Economics and Business

OWM3HECTI YHWBIMIACTBIPY HETI3JepiH, KOCIMKEPNIKTI JKOHE OHBIH TYpJIepiH, OW3HECTIH KapiKbUIBIK
HETi3/IepiH, OM3HECTI JaMBITy CTPATETHACHIH 93ipJey/i, KOCIMKEPIiK KBI3METTI MEMIICKETTIK peTTeyai
sepueneiini. Ilpaktukanblk cabakrap OapbICBIHIA CTYICHTTED KOCIMKEPIK KBI3METTIH opTypdi
JKAFIANIapblH KapacThIpabl, JKaFrmaimappl MEmyAiH OpTYpJi TOCUIAEPIH YCBIHAMABI, TOyeKeIaepIi
TalJalIbl KOHE SKOHOMHUKAJBIK THIMAUIIKTI ecenreiimi. CTyleHTTep OM3HECKE apHaJFaH HIesiiapibl
YCBIHA/IBI KOHE TaMBITaIIbl, ©3/epiHiH OM3Hec-ko0anapslH a3ipieiai. baramay HeicaHbl OM3HEC-)KOCTIAp
TYPIHICTI ©3 >K00aChIH KOIIILIIK aljblHAa KOpFay OoJibill TaObuiaabl. [loHAe Kazipri KocCIIKepepIiH
Jopictepi  KapacteipbuiraH. [loH OoipiHma Coursera Jkanmail —amiblK OHIAWH  KypPCTapbIHBIH
iatopMaiapelHaH YKcac Kypcerap/el Kaita ecenreyre Oomnansl, OpenU.kz, OpenU.tou.edu.kz xoHe
Oackamap.

Jucyunnuna nayenena na opmuposanue 0CHO8 NPpeOnpuHUMamenIbcmea y obyuaiowuxcs. Jucyuniuna
usyuaem OCHOBbl IKOHOMUKU U Op2aHu3ayuu ousHeca, npeonpuHUMamenbCmeo U e2o 6Uobl, PUHAHCOBbLe
OCHO8bI OusHeca, pazpabomky cmpameeuu pazeumusi OusHeca, 20CYOAPCMBEHHOe De2yIUupOo8aHue
NPeONpUHUMATENbCKOU  dessmenbHocmuy. B xode npaxmuueckux 3ausamuil cmyOeHmvl paccmMompsm
PaznuuHble Kelicbl NPeOnPUHUMAMENbCKOU OesimelbHOCMU, NPedNodcam pasHvle CRocoObl peuienus
Kelco8, NPOAHATUZUPYIOM PUCKU U PACCYUMAIOM IKOHOMUUECKYIO dhdhexmusnocms. Cmyoenmul 6y0ym
npeoiazams U pazeusams uoeu 0jisl busneca, pazpabamoidams coocmeennulii buznec-npoexm. Dopmoii
OYEHUBAHUS ABISAECA NYOIUYHASL 3aWUMA cOOCMBEHH020 npoeKkma 8 ude busHec-niana. B oucyuniune
npedyCcMOmpeHbvl 2ocmesble JeKyuu 0eticmeyliouux ousnecmenos. Ilo oucyuniune 603modicen nepezavem
AHANO2UYHBIX KYPCO8 C MIAM@POPM MACCO8bIX OMKpubImbIX ouaaun Kypcoeé Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyeux.

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

PO11/LO11

1.11

OKoJorus Heri3aepi
/OcHOBBI sKostoruu/
Fundamentals of ecology

IToH 3KOJIOTHSUIBIK CaHAHBI, TAOUFU PECYpCTaPFa YKBINTHI Kapay/ bl KAJIBIITACTHIPYFa OarbiTTanrad. [lon
OKOJIOTHSIHBIH ~ TCOPHSJIBIK  HETi3/IepiH, KOpIIaFaH oOpTa MEH OpraHusMmiaepi, Ouochepansl,
OpraHM3MJICP/IiH JaMybl MEH TapajaybIHBIH JKaJIbl 3aHIbLUIBIKTAPBIH, TAOUFATTaFbl, aJaM MEH TIPIIiTiK
€Ty OpTAaChIHIAFbl DHEPTHS AaFblHAApPbl MEH 3aTTapblH alHAIBIMBIH, DKOJOTHSHBIH PECYypPCThIK-
SKOHOMUKAJIBIK AaCHEKTUIePiH, TaOWFATThl MakIalaHyablH 3KOJOTHSUIBIK-O9KOHOMHUKAIBIK TETIKTEPiH
YHeMIIi OHIIPICTIH Heri3i peTiHAe SKOJOTHSUIBIK KayillCi3[iK KOHE TYpakThl mamy, KahaHIbIK
SKOJIOTUSIIBIK MAceNesep, SKOJIOTUSIIBIK HOpMajay, CaHHUTapJbIK-TUTHCHAJIBIK HOPMATUBTED MEH
SKOJIOTHSUIBIK  cepTUUKATTayAbl 3eprreiini. CTymeHTTep TaOWFATTBl KOpFay KBI3METIHIH HEri3ri
aCIIeKTIIePiH MPaKTUKaAa KOJIaHabl, OHJIpIC TapaMeTpiiepi MEH KOpIaFaH OPTaHbIH 3aTTap.IbIH HIEKTI
pyKcaT eTUINeH KOHICHTPAMSICHIHBIH KOJIIAHBICTAFBl CTAaHAApTTAaphIHA COWKECTITiH Oarajall, 3ccele
JKahaHIbpIK 3KOJIOTHSUIBIK MOceNenepi MIeyiH O3iHIIK WCsUIapblH cUNarTaiibl. barajay HbICaHbBI
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aybI3IIa JKoHE jKa30allia cayajiHama TypiHaeri OipiKTIpiareH eMTuxaH Ooubin TaObutasl. [ToH OolibIHIIA
Coursera »armaii anblK OHJIAH KypcTapbIHbIH aThopMalapblHAH YKCAC KypCTapabl KaiiTa ecenreyre
oomnanel, OpenU.kz, OpenU.tou.edu.kz sxone Gackanap.

Jucyuniuna Hanpasiena Ha GopmMuposaHue KON02UYECKO20 COZHAHUSL, OEpedCiu6020 OMHOUEHUS K
npupoonviM pecypcam. [ucyuniuna uzyvaem meopemuyeckue 0CHO8bL IKON02ULU, OKDYHCAIOUYVIO CPedy
u opeanusmvl, buocghepy, obuue 3aKOHOMEPHOCIU PA3EUMUSL U PACHPOCMPAHEHUS. OP2AHUIMOS, NOMOKU
SHeEpauu U KpYy2060pOm 6euwecme 6 npupooe, 4eno6eKka u cpedy 0OUmaHus, pecypcHo-3KOHOMUYECKUEe
ACNeKmbl  IKON02UU,  IKONO20-IKOHOMUHECKUE —MEXAHUIMbL  NPUPOOONONb306AHUS,  KAK — OCHOBY
Oepedcuso20 npousso0Cmed, HKOI0SULECKOe HOPMUPOBAHUE, CAHUMAPHO-2ULUCHUYECKUEC HOPMAIMUEHL U
IKONLO2UUECKYIO CePMUPUKAYUIO, IKOTO2UYECKYIO OE30NACHOCIb U YCMOUYUBOe pa3eumue, 2100anbHble
okonozuueckue npoonemovl. CmyoeHmol RPUMEHAM HA NPAKMUKE OCHOBHbLE ACNEKNbl NPUPOOOOXPAHHOL
OesiIMeNlbHOCMY,  OYeHsIm — COOMEEeMCmeue Napamempsvl  Npouseo0Cmed U  OKpyucaiowen cpeovl
0eUCmBYIOWUM HOPMAMUBAM NPEOCNbHO-00NYCMUMbBIX KOHYCHMPAYULl 6eujecms, ORUWYM 6 3cce
cobcmeennvle udeu peuwienus: 2100ANbHbIX IKOI02UYeCcKUx npoonem. Dopmol OYeHUBaHUs s6IAemcsl
KOMOUHUPOBAHHBIIL DK3AMEH 6 6ude YCMHO20 U NucbMenno2o onpoca. o oucyuniune 603modiceH
nepesauem aHANOSUYHBIX KYPCO8 C NIAAM@OPM MACCO8bIX OMKpuImMbIX OHAAUH Kypcog CoOursera,
OpenU.kz, OpenU.tou.edu.kz u opyeux.

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

1.12

FpuibiMu 3epTTey
Heri3aepi / OCHOBEI
HAY4YHBIX HCCICIOBAHUM /
Basics of  Scientific
Researches

[ToHHIH MaKcaThI-FBUIBIMHU 3epTTey dmicTepiH urepy. Kypc aschlHIa CTYICHT CaHIBIK KOHE Caralibk
3epTTey OMICTEpiH, COHBIH imiHAe (popcalT-3epTTeyNepi, IKCIEPUMEHTTIK 3epTTeyIepAl JKOCmapiay,
KYPTi3y JKOHE eHJIey HeTi3JepiH, IKCIEePHMEHTTIK JEpeKTeplli jKocmapiay >KoHe eHJAeyre apHajFraH
OarapiaMaiblK KaMTamachl3 etyai MeHrepeni. [[oH e3iHIH 3epTTey TaKbIphIOBI OOWBIHIIA CEMECTPIIK
JKOOaHBI allbIK KOPFayMEH asKTalalbl. Y HUBEPCHTETTIH KETEKIl FaIbIMAAphl MEH FhUIBIMH-3EpPTTCY
VHBIMIAPBIHBIH MIEOEPITiK CHIHBIITAPEI KapacThIphlIFaH. [1oH OoibrHIa Coursera >karmai anrblK OHJIalH
KypCTapblHBbIH ~TardopManapblHaH —YKcac KypcTapAbl Kaiita ecenteyre Oonans, OpenU.kz,
OpenU.tou.edu.kz >xoHe Gackamap.

Lenv Qucyuniunvl — 0c8oeHUe MEMOO08 HAVUHLIX UCCIE08aHUll. B pamkax xypca cmyoenm oceoum
MeEMOObl KOAUYECMBEHHBIX U KAYECTNBEHHbIX UCCAeO08AHUL, 8 MOM HUCLe Gopcaum-ucciedosanui,
OCHOBbI NIIAHUPOBAHUsl, NPOGedeHUs. U 00PAbOMKU IKCHEPUMEHMATIbHBIX UCCIE008AHUL, NPOSPAMMHOE
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obecneuenue 051 NIAHUPOBAHUS U 0OPAOOMKU IKCNEPUMEHMATbHBIX OaHHbIX. [ucyuniuna 3aeepuumcs
OMKPLIMOU  3aWUMOl  CEMeCmpo8o20 NPOEKMA No  memMamuke COOCMEEHHO20 —UCCIe008AHU.
TIpeoycmompenvl macmep-Kiaccol om 8eOYUUX V4EHbIX VHUBEPCUMEMA U HAYYHO-UCCAEO08AMENbCKUX
opeanuzayuil. Ilo Oucyuniune 603Modicen nepesauem AHAIOSUYHBIX KYPCO8 C NIAAMPOPM MACCOBbIX
omxpbimbix oHAaun Kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to master the methods of scientific research. During the course, the
student will master the methods of quantitative and qualitative research, including foresight research, the
basics of planning, conducting and processing experimental research, software for planning and
processing experimental data. The discipline will end with an open defense of a semester project on the
subject of their own research. Master classes from leading scientists of the university and research
organizations are provided. According to the discipline, it is possible to transfer similar courses from the
platforms of mass open online courses Coursera, OpenU.kz, OpenU.tou.edu.kz and others.

1.13

Kap)KLIJIBIK CayaTThIIbIK
Herizmepi /  OCHOBBHI
(uHAHCOBOM
rpamotHOCTH / Basics of
financial literacy

[TonHiH MakcaTbl — CTYACHTTEPAl akKIia arblHAapbhIH OOJDKay, KapiKbl HAPBIFBIH Talnay >KOHE
SKOHOMUKAJIBIK KOHE KapXKbUIBIK €CeNTepAiH oAicTepi MEH KypajJapblH KOJJaHy HETi3iHAe KeKe
KapKbUIBIK JKOCTap KypyFa naibiHAay. KypcThlH Ma3MyHBI — KapXbUIBIK CayaTTBUIBIKTBIH TYCIiHIri,
MakcaThl, MIiHAETTEPI, aKIa KoHE TeJEeMJIep, )KeKe KapiKbl, CAIBIK YXKOHE CaJbIK caly, OaHKTIK KbI3MET
KOPCETy, CaKTaHIbIPY, KapP>Kbl HAPBIFBI, )KEKE KACIIKEPIIiK, OAHKPOTTHIK, KEKE KapXKbLIBIK KAMTaMachl3
ery. CrymeHTTep KipicTep MEH IIBIFBICTAPALI TaNAay HETI3iHAE JKEeKe KacCallbIK OIOKETTI
KaJIBIITACTRIPAJbl, 3aH HOPMAaJaphlH KOJIaHA OTBIPBIN, CalBIKTApAbl, 3CHHETAaKbl JKapHAIaphIH,
CaKTaHIBIPYy KapHAIAPBIH ecemnTeiini. baramay HpICaHBI aybI3la >KoHe ka3balna cayaaHama TYpiHAeri
OipikTipireH emrtuxaH Oouibil  TaObutanbl. [loH OodibiHmia Coursera kammaid —amniblK — OHJIAHH
KypCTapbIHBIH IuTaTGopManapblHaH YKcac KypcTrapiel Kaita ecenteyre Oomamel, OpenU.kz,
OpenU.tou.edu.kz xone Oackaap.

Lenvto oucyuniuHbl A6715€mMcsi NOO2OMOBKA CMYOEHMO8 K COCMABIEHUIO TUYHO2O (PUHAHCOB020 NIAHA
HA OCHOB8e NPOCHO3A OCHEeNHCHBIX NOMOKO08, AHANUSUPYS PUHAHCOBbIE DLIHKU U UCNONb3YA Memoobl U
UHCMPYMEHMbl IKOHOMUYECKUX U (hunancosbix pacuemos. Coodepoicanue Kypca — nowsamue, yenu, 3a0a4u
QuHnancosoll  epamomHocmuy, OeHbeU pacemvl U NAAMENHCU, JUYHble (DUHAHCHI, HaAno2U U
HAI02000110JiCeHUe,  OAHKOBCKUe —YCayel, CMpAaxosanue, QUHAHCOBblE PbIHKU, UHOUBUOYATbHOE
NpeonpUHUMAMENbCMB0,  OAHKMPOMCME0,  auyHas  Qunancosas  besonacrocms.  Cmyodenmuol
chopmupyrom JUYHBIL OCHENCHbIX OHONCEm HA OCHO8E AHANU3A 00X0008 U PACX0008, PACHUMAIOM
HANIO2U, NEeHCUOHHblEe B3HOCHL, CMPAX08ble NpeMull, UCNONb3YSA HOPMbL 3aKoHooamenvcmed. DPopmot
OYEeHUBAHUA ABNAEMCS KOMOUHUPOBAHHBIL IK3AMEH 8 6Uude YCMHO20 U NUcbMeHHo2o onpoca. Ilo
oucyuniIune 803MOdiCeH nepesauem AHAIOSUYHBIX KYPCO8 € NAAM@POPM MACCOBbIX OMKPLIMbIX OHAAUH
kypcog Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to prepare students to draw up a personal financial plan based on cash
flow forecasts, analyzing financial markets and using methods and tools of economic and financial
calculations. Course content - concept, goals, tasks of financial literacy, money and payments, personal
finance, taxes and taxation, banking services, insurance, financial markets, individual entrepreneurship,
bankruptcy, personal financial security.Students will form a personal cash budget based on an analysis of
income and expenses, calculate taxes, pension contributions, insurance premiums, using legal norms.
The form of assessment is a combined examination in the form of an oral and written survey. By
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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.

1.14

YKacannpl WHTEIIEKT
Herizgepi /  OCHOBBI
HCKYCCTBEHHOTO

unremiekra / The basics
of artificial intelligence

[TonniH MakcaTel OaFmapiaManblk KypajimapAsl »oHe kacaHabl wuHTremnekr (OKW) omicrepin
NPaKTUKAIBIK ~ KOJNJaHy OOWBIHIIA KY3BIPETTUTIKTEPAlI  KaNBIITACTHIPY, OPTYPJi  MaKcaTTarbl
MHTEJUICKTYaJIAbl KYHeslepli Kypy TEOpHsIChl MEH IPAaKTUKACBHIHBIH Ka3ipri araalbl Typanbl TYTac
TYCIHIK KaibInTacTelpy Oonbin TaObutanpl. [loHHIH MasmyHel: JKUM-Te Kipicrie, TEXHHKaIbIK eMec
mamanpapra apHanrad JKM-te momy; XKU-HiH opTypai Kypangapsl MeH miardopMaiapblH 3epTIey;
YJIKeH TUIIIK MOJENbICpre Kipiciie; MOTiHaep MeH jkamnbuiay yira LLM-ni KoimaHy; KoJaTaJiMaraH
wiaTgopManapsl KojaiaHa OTBIPHII, KOATAJIMAaraH >KacaHAbl MHTEUIEKT MOJCIBACPIH KYPY; *KacaHb
MHTEJUIEKT KYpaIAapblH KOJIAaHA OTBHIPBIN I'CHEPATUBTI OHEP MEH MYy3bIKa KYpPY; *KacaHAbl MHTEIJUICKT
KYpaJlIapblH KOJIIaHy OOBEKTiJep/i aHBIKTay JKOHE JKIKTEY VIIIH KECKiHJI TaHy; TaOWFu TUIAI eHaey
Herizgepi; NLP KkypanmapeIMeH MOTIHIIK JepekTep MeH KeHiN-kyhai Ttanmay; KW Herizingeri
KypangapAsl aiiianaHa OThIPBII HHTEPAKTUBTI BU3yanu3anusuiap xacay; KU apKpUIbl TYTHIHyIIBUIApFa
KBI3MET KOPCETY CalachlH YKaKcapTy YIUiH MapKeTHHI IEeH >KapHamazaa, Kap KbUIbIK Kei3mertepre KU
KoJmany; oimiM 6epyneri XKW naHOBanmsiapsr;, sTukanbik Macenenep KW; XKW -HiH koramra acepi; KU-
Teri jkaHa TeHAeHuusap. [IpakTuKaiblK Kype MbIHATapAbl KAMTHIBL: "KacaHIbl MHTEJJICKT KOHE afaM
MUBI" TaKBIPBIOBIHAAFHI MKIPTAJIac; JKacaHAhl MHTEIJICKTIICH KYMBIC ICTCY YIIIH OpTYpIIi Kypaimap MEeH
wiaTgopManapisl NpaKTHKAIBIK Nalganany; MOTiHAepAl reHepauusiay yuin LLM kongaHy; KOACH3
miatgopManapael MMalianana OTBHIPHIN, OarmapiiaManaychl3 JKacaHIbl WHTEIUICKTTIH YIT1 YATLIEpiH
KYpy; KECKiHIEp MEH My3bIKaHbl jkacay YIIIH OpTYpJli T'eHEpaTHBTI ©HEp KypalaapbIMEH MYMKiH
IKCIIEPUMEHTTEP JKYPTidy; KeCKIHIEPAETI MOACIBIAEP i OKBITY KOHE HBICAaHIApAbl TaHy YIIiH KECKiHI1
TaHy KypalgapblH TaijanaHy; MOTIHAIK JepeKTepAl Talnay; WHTEPaKTHBTI BH3yalu3alus
MYMKIHIIKTEpiH KOJIaHy; IEpPEeKTepAl Taljay >KOHE MAapKETHUHITIK HAYKaHIApAbl Kypy; KapiKbl
cajlaChIHOAFbl ToyeKeaepal Ooipkay KoHE Tanaay; 4aTOOTTap MEH BHPTYyaIIbl KOMEKIILIEpIi KYpy;
JKacaH/Abl WHTEUIEKTTI KOJAAHYIBIH STUKANBIK TUJIeMMalapblH TalKbUIay; KacaHIbl WHTEJUIEKTTIH
KOFaMfa >KoHE KOFaMFa acepi Typaiisl TONTHIK Hikipranacrap JKM-reri Gonamak tpeHarep. KopbITbHIbI
Oakpimay '"JKeKeNeHAIpUIreH OKBITY ToXipuOeci: JKacaHABl HHTEIJIEKT KYpalaapbl —apKbLIbI
JKeKeNeHipireH OimiM Oepy MarepHalfapblH kacay MYMKIHIIKTEPIH XOHE OKBITY TKIpHOECiH
3epTTey'KO0AChIH OpBIHIAY XOHE KOpFay TypiHne YWeiMaacTeipbuiaabl. [lon OolipiHma Coursera
JKammai amblK OHJIAaWH KypCTapbIHBIH IUaT(opManapblHaH yKcac KypcTapasl Kaiita ecenreyre 0oiazsl,
OpenU.kz, OpenU.tou.edu.kz sxoHe Gackanap.

Lenvio Oucyunnunvl seisiemcs Gopmupoganue KOMHEMeHYuti no HAPAKMUYeCKOMY NpPUMEHEHUIO
NPOCPAMMHO20 UHCIMPYMEHMAPUsL U Memooo8 uckyccmeennozo unmennexma (MH), gopmuposanue
YenocmHo2o npeoCmasieHus 0 COBPEMEHHOM COCMOAHUU Meopul U NpaKmuky NnoCmpoeHus
UHMENLIEKMYAIbHBIX cucmem pasiuino2o Hasnavenus.. Coolepoicanue oucyuniunvi: Beedenue ¢ UM,
0030p HUU 0ns cneyuanucmos HEMexHuuecko2o npoQuis; usyyenue pAaziuyHblX UHCMPYMEHMO8 U
naamegpopm UU; esedenue 6 bonvutue a3vikosvle mooenu, ucnoavszosanue LLM onsa cenepayuu mexcmos
U 0000wWeHUs, nocmpoerue mMooeiell UCKYCCMBEHH020 UHMENLeKMa 6e3 KOOUPOBAHUsL C UCHONb308AHUEM
niamgopm 6e3  Koda, co30aHue 2eHepamu8HO20 UCKYCCMEA U MY3bIKU C  UCHOIb308AHUEM
UHCIMPYMEHO8  UCKYCCIMBEHHO20 UHMELIeKMA, UCNOIb308aAHUe UHCMPYMEHMO8 pPACHO3HABAHUS
uz00pasicenull 01 0OHApydcenus u Kiaccupurayuu 00veKmos, 0CHOB8bL 00PAOOMKU eCmecm8eHH020
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SA3bIKA; AHAIU3 MEKCMOBLIX OAHHLIX U HacmpoeHuil ¢ nomowwto uncmpymenmos NLP; cozdanue
UHMEPAKMUBHBIX GU3YATUIAYULL C UCHOAb308AHUEM UHCMPYMEHMO8, 0CHO8aHHbIX Ha U npumenenue
HU 6 mapremunee u pexaame, (QUHAHCOBLIX YCayeax, Ol NOBbIUEHUS KAYecmed OOCIYICUBAHUs
Kauenmog ¢ nomougvio MU; unnosayuu MU 6 obpaszosanuu, smuueckue npodoremvl MU, erusnue WU na
obwecmeo; Hoevlie menoenyuu ¢ UU. [Ipaxmuueckuti Kypc Oyoem 6KmoHamb. OUCKYCCUIO HA MeMy
«HcKkyccmeenHblil  UHMeNeKm U Yelo8eyecKull Mo32», NpaKkmuieckoe UCHOIb308aAHUe pPAa3TUYHbIX
UHCIMPYMEHMO8 U Naampopm 015 pabomuvl ¢ UCKYCCMBEHHbIM UHMeELIeKmoM, npumenenue LLM oas
2eHepayuu  MeKCcmos;, NOCMPOeHUe NPUMEPHLIX MoOOenell  UCKYCCMBEHHO20 UHmeliekma 0e3
NPOSPAMMUPOBAHUS C UCNOTL30BAHUEM NAAMPOPM 63 KOOA; NPOGeOeHUE BO3MONCHBIX IKCHEPUMEHINOB
C DA3TUYHBIMU UHCIMPYMEHMAMU 2eHEPAMUBHO20 UCKYCCMBA O0isl CO30aHUA U300PAaMNCeHULl U MY3bIKU,
UCNOTB308AHUE UHCTPYMEHTNO8 PACHO3HABAHUSL U300padiceHuti 0151 00YUeHUs Mooenell U pacno3HA8AHUs.
00beKmo8 Ha  U30OPANCEHUAX; AHANU3 MEKCMOBbIX OAHHBIX, HPUMEHEHUEe  B03MONCHOCMEl
UHMEPAKMUGHBIX — BU3VATU3AYUL,  AHAAU3 OAHHBIX U CO30AHUe MAPKEMUH2O08bIX — KAMNAHUU,
NPOCHO3UPOBAHUE U AHAIU3 PUCKO8 8 (PUHAHCO80I chepe, co30aHue yam-O60mos U GUPMYALbHBIX
NOMOWHUKOG; 00CYICOeHUe IMULECKUX OULeMM UCNnOab306anus MU, epynnogvle ouckyccuu 0 GIusHuuU
UU na obwecmso u 6yoywux mpenoos ¢ MH. Hmozoswviii konmponb 6yOem opeanu3oeamn 6 suoe
BLINOIHEHUSL U 3auumsl npoekma «llepconHanu3upoeanuvlll onvim 0OYYEHUs: UYYEHUE 803MOICHOCTIEN
C030aHUsT NEPCOHANUBUPOBAHHBIX 0OPA30BAMENHBIX MAMEPUATO8 U ONbIMA 00VYeHUsI ¢ NOMOWbIO
UHCMPYMEHMO8 UCKYCCMEeHH020 unmeniekmay. Ilo oucyuniune 803modiceH nepe3ayem aHAlI02UUHbIX
KYpcoe ¢ niam@popm maccosvix omkpuimulx onaaiin kypcos Coursera, OpenU.kz, OpenU.fou.edu.kz u
Opy2ux.

The purpose of the discipline is the formation of competencies in the practical application of software
tools and methods of artificial intelligence (Al), the formation of a holistic view of the current state of
the theory and practice of building intelligent systems for various purposes. Discipline content:
Introduction to Al, review of Al for non-technical specialists; study of various Al tools and platforms;
introduction to large language models; use of LLM for text generation and generalization; construction
of artificial intelligence models without coding using platforms without code; creation of generative art
and music using artificial intelligence tools; use of tools image recognition for object detection and
classification; fundamentals of natural language processing; analysis of text data and moods using NLP
tools; creation of interactive visualizations using Al-based tools; application of Al in marketing and
advertising, financial services, to improve the quality of customer service using Al; Al innovations in
education; ethical issues Al; the impact of Al on society; new trends in Al. The practical course will
include: a discussion on the topic "Artificial intelligence and the human brain"; practical use of various
tools and platforms for working with artificial intelligence; application of LLM for text generation;
building approximate models of artificial intelligence without programming using platforms without
code; conducting possible experiments with various generative art tools for creating images and music;
using image recognition tools to train models and recognize objects in images; analyzing text data; using
interactive visualization capabilities; analyzing data and creating marketing campaigns; forecasting and
analyzing risks in the financial sector; creating chatbots and virtual assistants; discussing ethical
dilemmas of using Al; group discussions about the impact of Al on society and future trends in Al. The
final control will be organized in the form of the implementation and protection of the project




"Personalized learning experience: exploring the possibilities of creating personalized educational
materials and learning experiences using artificial intelligence tools." 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.

1.15

Kayincizaik sxone
WHKITIO3UBTI opTa /
be3omacHocTh 1
WHKITIO3UBHAS cpefa /
Safety and inclusive
environment

MYMKIHAIT TIeKTeyNi KaHJapJblH JKOHE XalBIKTHIH 0acka Ja oINeyMEeTTIK Oocal TONTapbIHBIH
KaXXETTUTIKTEPiH €CKePETiH Kayilci3, KOJDKETIMI1 XKoHEe HHKIIIO3UBTI 0pTa KYpy OOMBIHIIA CTYICHTTEPAIH
0imiMi MEH MPaKTUKAJIBIK AafAbUIApbIH KaJblNTacThIpy. UHKII03UsS Gunocoduscel, TeH KOIDKETIMIUTIK
KaFuJaiapbl, XaJbIKapaiblK KOJDKETIMIUIIK CTaHAapTTaphl Oap OiiM alymibIHBIH TYCiHIr. MyMKIHIIT
IIEKTEYJ aJaMIapAblH KaKETTUIIKTEPIH eCKepe OTBIPHIN, FUMapaTrTap/a, KeJiKTe, dBaKyalus Ke3iHjae
skoHe TXK-nma Kayinci3mik Heri3zepi MEH KayilcCi3IiKTi KaMTaMachl3 €Ty JaFIbUIapblH KaJIbIITACTHIPY.
3aHap MEH CTaHIAPTTap CHAKTHI HOPMATHBTIK-KYKBIKTBIK 0a3aHbl Oiny. TOIepaHTTBUIBIK STHKAChl MEH
03apa 1c-KUMBUIBIH, STUKAIBIK MiHE3-KYJIBIKTHI, €peKIle KaKEeTTUTIKTepl Oap agaMaapra KeMEeK KepceTy
ATHUKACHIH KaJBINTACTHIPY.

Ilon neHcayNbIFBIHIA MYMKIHJIITT MICKTEYJ JKOHE MYTEAeKTiri Oap amaMaapisl Koca aliFaH[a,
azaMaTTapAbIH OapIlbIK CaHATTaphl YIIiH KAyirci3 KoHe KOJDKETIMII opTa KYpPYy Typaibl CTYAEHTTEpIiH
TYCIHIKTEpiH KaJblTacThIpyFa OarbiTTanraH. Kayinci3mik MIeoJorwschl, Kayilci3 oinay MeH MiHe3-
KYJIBIKTBI KaIBITAacThIpy. Kayimnci3 jkoHe 3WSHCBHI3 eMip CYpy JKarnaiimapblH jkacay. VIHKITIO3USHBIH
HOPMAaTHUBTIK-KYKBIKTBIK HeTi3aepi, Ou1iM Oepy, OHAIPICTIK KoHE KOFaMIBIK KEHICTIKTepAe (DH3UKAIBIK,
aKIapaTTHIK, TICHXOJIOTHSUTBIK JKOHE QJISYMETTIK KayIICi3AiKTI KaMTaMachl3 €Ty 3epTrenedi. MHKITo3uBTI
MOJICHHETTI KAJBINTACTHIPY JKOHE KEMCITYIIUTIKTIH algblH aly TEXHOJOTHSUIAphl MEH Tociaepi
KapacThIPhLIJIBL.

dopMHUpOBaHUE Y CTYICHTOB 3HAHUN 1 IPAKTUICCKUX HABBIKOB IO CO3JAHHIO O€30MMaCHOMN, JOCTYITHON 1
WHKJIIO3MBHOM Cpelbl, YUYWTHIBAIOIIEH NOTPEOHOCTH JIOAEH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3mopoBbs (OB3) m apyrux ysa3BEUMBIX Tpynn HaceneHws. [loHarne oOywaromerocs ¢ ¢uiaocoduei
WHKJIIO3UM, MPHUHLUUIAMH pPaBHOTO JOCTYyNa, MEXAYHApOJHBIX CTaHAAPTOB AOCTYMHOCTH. (OCHOBBI
0e30MacHOCTH ¥ YMEHHs oOecrieueHHs1 O€30MacCHOCTH B 3[[aHUSX, TpaHCIopTe, npu 3Bakyanuu U B YC ¢
yueroM notrpebHoctedl nun ¢ OB3. 3HaHne HOpPMAaTHBHO-TIPABOBOM 0a3bl TaKMX Kak 3aKOHBI H
ctaaaapTel. GOpMHUpPOBaHNE STHUKM W B3aUMOJEHCTBHS TOJEPAHTHOCTH, DTUYHOTO TOBEACHUS, ITHKHU
OKa3aHusl IIOMOIIH JIIOJSIM C OCOOBIMH MTOTPEOHOCTSMHU.

Jucuunnuaa HampaBiieHa Ha (OPMUPOBAaHHE Y CTYAEHTOB IPEICTABICHUA O CO3JaHMM OE30MacHO M
JIOCTYTIHOM cpelbl UIsl BCeX KaTeTOpUH TrpakiaH, BKIOYas JHOAEH ¢ OrpaHUYEHHBIMHA BO3MOKHOCTAMHU
3nopoBbsi  (OB3) wu wuHBammaHocThlo. Mpeonorms Oe3omacHocTH, (OpMHUpPOBaHUS OE30MACHOTO
MbIIIeHHsT U moBeneHua. Co3maHue Oe30MacHbIX M O€3BPEOHBIX YCIOBUH IKU3HEACSATEIHHOCTH.
H3yuaroTcss HOpMAaTUBHO-TIPABOBBIE OCHOBBI MHKIIIO3HMH, oOecnieueHrne pu3ndeckoid, HHYOPMaIMOHHON,
NICUXOJIOTMYECKOM W COIMaJbHOM Oe30macHOCTH B  00pa3oBaTENbHBIX, IPOU3BOACTBEHHBIX U
OOIIECTBEHHBIX TPOCTPAHCTBaX. PaccMaTpUBarOTCs TEXHONOTMH M TMOAXOABI K  (OPMHPOBAHHIO
WHKJIIO3UBHOM KyJITYpPbI U IPO(PUIAKTHKE TUCKPUMUHALINHY.
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Formation of students' knowledge and practical skills to create a safe, accessible and inclusive
environment that takes into account the needs of people with disabilities (disabilities) and other
vulnerable groups. Understanding of the learner with the philosophy of inclusion, principles of equal
access, international standards of accessibility. Fundamentals of safety and skills to ensure safety in
buildings, transportation, during evacuation and in emergencies, taking into account the needs of people
with disabilities. Knowledge of the regulatory framework such as laws and standards. Formation of
ethics and interaction of tolerance, ethical behavior, ethics of helping people with special needs.

The discipline is aimed at forming students' ideas about creating a safe and accessible environment for
all categories of citizens, including people with disabilities and disabilities. Ideology of safety, formation
of safe thinking and behavior. Creation of safe and harmless living conditions. The normative-legal bases
of inclusion, ensuring physical, informational, psychological and social safety in educational, industrial
and public spaces are studied. Technologies and approaches to the formation of inclusive culture and
prevention of discrimination are considered.

2. Herizri monaep mukai /Iuxa 6a3osbix jucuuniun/ Cycle of basic disciplines

Ne 2 Mooynw: " Mukpoxsanupuxayus 6azoapramanapet scone Minor-éazoapnamanap (manoay
boiivinwa)" |
Mooyns Ne2: «lIpozpammol muxkpokeanugurkayuii u Minor-npozpammut (no evioopy)» /
Module No. 2: ""Microqualification programs and Minor programs (optional)"

2.1 Juctmmaa Nel Muxpoxsanupurayus bazoapramanapsl MeH Kiuti 6a20apramaiapobly CURAMmMamacsl KoCbLMuaod 4
2.2 Jucuurninna Ne2 keamipineen | Onucanue Ipoepamm muxpoxearuguxayuii u Minor-npozpamm npuseoenot 6 3
2.3 Jucuumanaa Ne3 npunoscenuu | Description of microqualification programs and Minor programs are given in the 3
2.4 Jucuuminaa Ned appendix 5
Kacion medepJiik koHe FHUIBIME 3epTTeyJiep Heri3nepinin Moaysi /Moay.ib ocHoB npodeccuonaasnoro macrepersa/ Module of fundamentals of professional
excellence
Kazakcranmarsl KbUTy SHEPTETHKACHIHBIH TapuXbl MEH AaMybl. Ka3akCTaHHBIH JKBUTY DHEPTETHKAIBIK
KOCIMmopbIHaapeiHa 1oy. JKbUly KOHE SJCKTp SHEPTHsACHIH any Herizjaepi. TaHmanraH MaMaHJIbIK
Typaisl, €1 OKOHOMHMKACHIHIAFBl OJHEPTETHKAHBIH MAaHBI3ABUIBIFEI, OHBIH MpoOJeManapsl MeH
MepPCIeKTUBANAPI Typaiibl, JKbUTy 3J€KTp CTAHIUSIIAPBIHBIH TYPJEpPi, KbUTY JKOHE DIICKTP SHEPTUACHIH
amy keszmepi Typambl TyciHik Oepemi, KO0, XKOC, I'POC,I'DC xoHe T.0. AKageMHUSIIBIK aIajibIK.
[Tnaruat. Onedu mony. Teopusibik 3epTTeyiep. KasakcTaHaarsl xKbITy SHEPTETHKACHIHBIH TAPUXbI MEH
OCHOBBI maMybl. Ka3akCTaHHBIH OKBITY OHEPreTHKAIBIK KOCIMOPBIHAApPEIHA Ioay. JKBITy JKOHE 3JIEKTp
25 npodeccuoHanbHOM SHEPTUACHIH any Herizjepi. TaHAanFaH MaMaHBIK Typaibl, €l SKOHOMHUKACHIHJIAFhl JHEPTETHKAHBIH 4 OH/PO/ON 7
' JIESITETbHOCTH MaHBI3ABUTBIFEI, OHBIH MPOOIeMaTapsl MEH TePCIEKTHBANAPHI TYPasbl, JKbUTy 3JIEKTP CTAHIUAIAPBIHBIH
TEIIODHEPTETHKE TYpIIepi, KbUTY KOHE AJIEKTP SHEPTHSCHH airy Ke3/epi Typansl TyciHik 6epemni, K30, XKXOC, 'POC,I'2C

JKoHe T.0. AkageMusUTbIK anaipik,. [Inaruar. Oneou moiy. TeopusuibiK 3epTTeyIaep.

Hcropust u pasButue TemiodHepreTukn B Kazaxcrane. O030p TEIIOSHEPTeTHUECKUX MNPEATIPHATHIA
Kazaxcrana. OCHOBBI MOJIy4eHHsS] TEIUIOBOM M 3JIEKTpHUYECKOM 5Hepruu. JlaeT mnpencraBieHue o
BBIOPaHHON CHENMANBHOCTH, O BaYKHOCTH JHEPreTHKHM B HKOHOMHKE CTpaHbl, O ee mpobjeMax u
MEPCIEeKTUBAX, O BHUAAX TEIUIOBBIX JJIEKTPUYECKHUX CTAHIMH, MCTOYHUKOB IIONydEHHUS TEIUIOBOH U
anexkTpuueckoit suepruit, nouarue TOL[, TOC, 'POCI3C u t.0. Akagemuueckas yecTHOCTh. [lnaruar.




Jluteparypuslit 0630p. TeopeTudeckue uccaea0BaHMsL.

History and development of thermal power engineering in Kazakhstan. Overview of thermal power
enterprises in Kazakhstan. Fundamentals of obtaining thermal and electrical energy. Gives an idea of the
chosen specialty, the importance of energy in the country's economy, its problems and prospects, the
types of thermal power plants, sources of heat and electricity, the concept of thermal power plant,
thermal power plant, state district power station, hydroelectric power station, etc. academic honesty.
Plagiarism. Literature review. Theoretical research.

2.6

VYyeOHast mpakTHKa

JlalBIHIBIK OaFBITEI OOMBIHIIIA KOCITOPHIHAAPMEH JKOHE YHBIMIApMEH TaHBICY (PKCKypCHsIap, MacTep-
kiacrap). "Cana KociHOpBIHIApBIHBIH TakKbIpeIObl OoiibiHIIa Scopus, Clarivate Analytics mepexTep
0a3achlH KOJNIaHYMEH ofeOu Moy TaKbIPBIObI OOMBIHINIA MPAKTHKAIBIK TallCRIpMaHBI OphIHAAY. Ecem
TMIeH MPE3CHTAIMSHBI JaibIHIaY, UIATHATThl TEKCEPY, KOMUCCHS albIHAa €CeNTi KOpray. AKaJeMUSITBIK
amangblk. [lnaruar. ©Onedbu mony. Teopusiblk 3eprreynep. Moaenbaey. DKCIIEpUMEHTTIK 3epTTeyJep.
DOKCIEPUMEHTTIK 3epPTTEYICPIiH HOTIKEIEPiH OHILY KOHE PICiMIEy.

O3zHakoMJIeHHE (IKCKYPCHH, MAcTep-KJIacchl) C MPEANPUATHAMH M OPraHU3alMsIMUA 1O HAIpPaBJICHHUIO
NOJTrOTOBKU. BhINOIHEHNE MPakTU4ecKOro 3afaHus Mo TeMe «JlnteparypHelii 0030p ¢ IMpUMEHEHUEM
6a3 nanubix Scopus, Clarivate AnalyticS mo Temaruke mpeanpusTuii otpacim». [1oaroroBka ordyera u
Npe3eHTalUN, MPOBepKa Ha IJIaruar, 3alluTa OTdeTa Mepel KOMHCCHEeH. AKaJeMHUuYecKas YeCTHOCTb.
[Inaruar. JluteparypHslii 0030p. Teopernueckue HCCIEIOBAHUS. MogenupoBaHue.
OKkcrnepuMeHTallbHble uccaenoBanus. OOpaboTka W oQopMIIEHHE pe3yIbTaTOB SKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUI.

Familiarization (excursions, master classes) with enterprises and organizations in the direction of
training. Implementation of a practical task on the topic "Literature review using the Scopus, Clarivate
Analytics databases on the topics of industry enterprises.” Preparing a report and presentation, checking
for plagiarism, defending the report before the commission. academic honesty. Plagiarism. Literature
review. Theoretical research. Modeling. Experimental studies. Processing and registration of the results
of experimental studies.

OH/PO/ON 7

2.7

[IpousBoacTBeHHas
npakTuka 1

XKeiy  sHepreTMKadblK — KOCIHOPBIHIAPABIH  KYPBUIBIMBIMEH,  JHEPreTUKANbIK  IeXTapJbIH
KaOJBIKTAPBIMEH  JKOHE TEXHOJOTHSICHIMEH, OHMIpICTI  YHBIMIACTBIpYMEH JKOHE OacKapyMeH,
KOCIMOPBIHIApABl aBTOMATTAHIBIPBUIFAH OacKapy *YHeciMeH, HEri3ri TEeXHOJOTHSJIBIK MPOIECTePMEH
JKOHE OJIapJibl aBTOMATTAHJBIPY JKYWECIMEH, IIBIFBIC MATePUANIAPBIMECH, OHIM HOMEHKJIATYypachIMEH,
OHIIIPIC KAIJBIKTAPhIMEH JKOHE OJIAPJBIH PEIMKIUHTIMEH TaHbICYy. OJe0U Moy, AKageMUSIIBIK
amanapiK. [lmarmar. Onebu momy. Teopusnpik 3eprreynep. Mopaenbaey. DKCIEPUMEHTTIK 3epTTEyIep.
OKCIIEpUMEHTTIK 3epTTeyJIepIiH HOTWKETIEpiH OHJIeY JKOHE PaciMaey.

O3HaKOMJICHHE CO CTPYKTYPOH TEIUIOPHEPTETUUYECKUX MPEANPUITHH, 000pYyTOBAHUEM M TEXHOJOTHEH
SHEPreTUYECKUX  ILIEXOB, opraHu3alded U yIpaBICHUEM MIPOU3BOACTBOM, CUCTEMOM
ABTOMATU3UPOBAHHOI'O YINpaBJICHUA NPCANPUATUAMHU, OCHOBHBIMU TCXHOJIOTHYCCKHMMHU IIPOLECCAMU U
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CUCTEMOM HX aBTOMATU3ALM{, PACXOJHBIMM MaTepHalaMH, HOMEHKJIATypOH MNPOAYKLIHH, OTXOJaMU
MPOW3BOJACTBA M WX PEHUKIMHTOM. JlurepaTypHserii 0030p. Akagemudeckas dYecTHOCTh. llmarmar.
Jluteparypupiii  0030p. Teopermdeckue wucciaeaoBanus. MoaenupoBaHue. OJKCIEPUMEHTAIbHBIC
uccienoBanusi. O0paboTka 1 oopMIIEHHE Pe3yTbTATOB IKCIEPUMEHTAIHHBIX UCCIICIOBAHUH.

Familiarization with the structure of heat and power enterprises, equipment and technology of power
plants, organization and management of production, automated enterprise management system, basic
technological processes and their automation system, consumables, product range, production waste and
their recycling. Literature review. academic honesty. Plagiarism. Literature review. Theoretical research.
Modeling. Experimental studies. Processing and registration of the results of experimental studies.

Ipreai TexHuKaNbIK AaiibIHABIK MoayJai / Moayas dpyHaaMeHTaIbHOM TexHHueckoii moarorosku / Fundamental technical training module

2.8

Xumust

KypcTbl 3epTTey MaTepuss MEH O KaOBUITAWTHIH (opmaiap, XUMHUSIBIK KOCBUIBICTapABIH ©3Tepy
MEXaHW3Mi, 3aMaHayd OcHOPTraHUKAIBIK MaTepHaliapblH KACHETTEPi KOHE XHUMUSIIBIK MPOIECTEPIi
3aMaHayHW TEXHOIOTHsIapAa KOJIaHy Typallbl 3aMaHayH FhUIBIMHU TYCiHIK Oepenmi. XWMHSIHBIH HETi3ri
3aHgapbl. AToM Kypbuibichkl. J[.M. MeHnueneeBTiH MEePUOATHIK 3aHbl. XUMHSUIBIK OaiJlaHBIC JKOHE
MOJIEKYJIaJapAblH KYpPbUIBIMBL. 3aTTbIH KOHICHCAUMsJIaHFaH KyHi. XUMISUIBIK TEpMOAWHAMUKA
Herizgepi. XUMMSUIIBIK KHHeTHKa Herizaepi. Epiriaainep. TOTBIFY-TOTHIKCHI3AaHy —peaKUUsUIaphI.
DIIEeKTpOXUMHS HeTi3epi. XUMUSHBIH apHaibl OeiMaepi.

N3yuenne Kypca gaeT COBpEMEHHOE Hay4YHOE MPEACTaBJICHHE O MAaTePUH U IPUHUMAEMBIX €10 popmax, o
MEXaHU3ME MPEBPAILECHUAS XUMUYECKUX COEIUHEHUMN, O CBOWCTBAX COBPEMEHHBIX HEOPraHMYECKHUX
MaTepUAIOB U MPUMEHEHNH XMMHUYECKUX MPOIIECCOB B COBPEMEHHBIX TEXHOJIOTHSAX. OCHOBHBIE 3aKOHBI
xumun. Ctpoenne atoma. [lepmommueckuit 3akon [[.J. MenneneeBa. Xumuueckasi CB3b U CTPOEHHE
Mmonekyn. KonneHcupoBaHHOe cocTosiHME BemiecTB. OCHOBBI XMMHYECKOM TepMOAMHAMHUKH. OCHOBBI
XUMHMYECKOW  KHHETHKH. PacTtBopbl.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakiuu. (OCHOBEI
tekTpoxumud. CrenuaabHble pa3ienbl XMMUH.

Studying the course gives a modern scientific understanding of matter and the forms it takes, the
mechanism of transformation of chemical compounds, the properties of modern inorganic materials and
the application of chemical processes in modern technologies. Basic laws of chemistry. The structure of
the atom. Periodic law D.I. Mendeleev. Chemical bond and structure of molecules. Condensed state of
matter. Fundamentals of chemical thermodynamics. Fundamentals of chemical kinetics. Solutions.
Redox reactions. Fundamentals of electrochemistry. Special sections of chemistry.

OH/PO/ON 4,
6

2.9

Maremartuka 1

CryneHTTepAl TEOPHUSIIBIK KOHE MPaKTHKAJIBIK €CeNTepAl MenTyre KaKeTTi MaTeMaTUKANBIK anfnapaTThlH
HETi3/1epiMEH TaHBICTHIPY; JIOTHKAIBIK OMJIayIbl JaMBITY, KOJIAHOATBI Macelenepai MaTeMaTHKaJIbIK
3epTTey MAaFAbUIaphIH KanbIMTacThIpy. CBI3BIKTHIK JKOHE BEKTOPJBIK aireOpaHblH, aHaTHTHUKAIIBIK
TEOMETPUSHBIH, Olp aiHbIManel  QyHKOWUIAPABIH — Iud@QepeHInamaplK  KOHE  HWHTETPAJIBIK
ecenTeyNepiHiH Heri3AepiH 3epTTey.

[ToHHIH Ma3MYHBI: CBHI3BIKTHIK ainreOpa. BekTopiblk anreOpa. AHATUTHUKAIBIK TeoMeTpusa. Tanmayra
kipicie. bip aiiHpiManel ¢yHkumsHbelH auddepennmanapik ecebi. bip alfHpIManel (YHKUIUSHBIH
UHTETrpaIZIBIK ecei.

O3HaKOMJICHHE CTYACHTOB C OCHOBAMU MAaTE€MaTHYECKOro ammapara HEoOXOIUMOIO Ul PEIICHUS
TEOPETUYECKUX W NPAKTHUECKHX 33/1ad; pPa3BUTHE JIOTMYECKOTO MBILIICHHUS, BBIPaOOTKA HABBIKOB
MaTeMaTU4YECKOTO MCCIEAOBAHMS NMPUKIAAHBIX BONPOCOB. M3ydeHHE OCHOB JIMHEMHONW M BEKTOPHOMU
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anreOphl, aHATUTHYECKOW reoMeTpur, Au((EepeHIHaTbHOTO W WHTETPAILHOTO MCUYHCICHUS (YHKIUMA
OJHOU NEPEMEHHOM.

Conepxanve AUCHUILIMHBL: JluHelHas anreOpa. BekropHas anreOpa. AHaTUTHYECKash TI'E€OMETpUS.
BBenenue B ananus. JuddepenunansHoe ucuucieHne GyHKUUM OAHOW nepeMeHHOW. MHTerpaibHOE
ucuucieHne QyHKIMH O0JTHON MepeMEeHHO.

Familiarization of students with the basics of the mathematical apparatus necessary for solving
theoretical and practical problems; development of logical thinking, development of skills in
mathematical research of applied issues. Learning the basics of linear and vector algebra, analytic
geometry, differential and integral calculus of functions of one variable.

Content of discipline: Linear algebra. Vector algebra. Analytic geometry. Introduction to analysis.
Differential calculus of a function of one variable. Integral calculus of a function of one variable.

Maremaruka 2

CTyaeHTTepl TEOPUSIIBIK KOHE MPAKTHKAIIBIK ECeNTeP Il MENIyre KaKeTTI MATeMaTHKANBIK annapaTThiH
HETi3JIepIMEH TaHBICTHIPY; JIOTUKAIBIK OWIayNbl AMBITY, KOJIaHOATBl Mocelelep/i MaTeMaTHKAIIBIK
3epTTey AaFIblIapblH KAJBINTACTHIPY.

[TonHiH Ma3MyHbI: OipHelle aifHbIMaJIbUIAPABIH (YHKIMIapeiH AuddepeHnuanasl ecenrtey. bipHeme
aitHpIMaNbl (GYHKIUSUTApAbIH UHTEerpalablK ecedi. Koc xoHe ymrik mHTerpanmap. Jduddepenmmanabik
terneysnep. CaHapIK oHe QYHKIMOHAIABIK KaTapiap. bIKTHManabIKTap TeOpusIChl MEH MaTeMaTHKaJbIK
CTaTUCTHKA DJIEMEHTTEPI.

O3HakOMJIEHHE CTYIEHTOB C OCHOBAaMH MaTEMaTHYECKOTO armapara HeoOXOIWMOTO [UIS PelleHHs
TCOPCTUYCCKUX UM MNPAKTUYCCKUX 3aJad; Pa3BUTUC JIOTMYCCKOI'0 MBIIICHUS, BLIpa6OTKa HaBbIKOB
MaTeMaTU4YECKOTO UCCIIEAOBAHUS IPUKIIaJHBIX BOIIPOCOB.

Copepxkanve nucumiuineel: Juddepennuansioe ucuncneHrne (QYyHKIUA HECKOJIBKHAX TEPEMEHHBIX.
WnTerpanpHoe ucumcineHne (yHKIHHA HECKOJIBKUX TEepeMEeHHOH. JBOWHBIE W TPOWHBIE HHTETPAIIBI.
Hubdepenimansapie  ypaBHeHUs. UwuciaoBble W (DYHKIUMOHAIBHBIE PSABL.  OJEMEHTHl TEOPHUHU
BEPOATHOCTEW U MATEMATUYECKON CTaTUCTUKHU.

Familiarization of students with the basics of the mathematical apparatus necessary for solving
theoretical and practical problems; development of logical thinking, development of skills in
mathematical research of applied issues.

Course content: Differential calculus of a function of several variables. Integral calculus of functions of
several variables. Double and triple integrals. Differential equations. Numerical and functional series.
Elements of probability theory and mathematical statistics.

OH/PO/ON 4,
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dusnka

Kunemaruka. Hunamuka. Cratuka. Kywmpic xoHe »Heprusi. Tsarotenue. CyHBIKTBIK MEXaHHMKACHI.
MonekynaaplK-KHHETHKAIBIK Teopus. Tepmoaumaamuka. HakTel razmap. DnekTpocTaTuka. TypaKThl TOK.
Maraut epici. DIEKTPOMArHUTTIK MHAYKIHS. 3aTThIH MarHUTTIK KacuerTepi. Makcemn Teopuschl.
MexaHUKaIbIK JKOHE DJICKTPOMArHUTTIK TepOemictep. Cepmimai TOJNKBIHAAp. | €OMETPHSIIBIK OITHKA.
Wnrepdepennmns. Audpaknus. XKapweiktei momsipuzanusacel. CoylieneHyIiH KBaHTTHIK Taburatbl. bop
OoMibIHIIA aTOM TeOpHUsiChl. KBaHTTHIK MEXaHUKa dJIEMEHTTEPI. ATOM SIIPOCHL.

Kunemarmka. [Iumamwmka. Cratuka. Pabora wu omeprus. Tsarorenume. MexaHWKa KUIKOCTH.
MonekynsipHO-KMHETUYECKasd Teopust. TepmonuHamuka. PeanbHble razel. Onekrpocratuka. [locTossHHBIN
TOK. MarautHoe moJsie. DJIEKTPOMArHWUTHAs MHIYKIMsA. MarHuTHBIE CBOWCTBA BeIIeCTBa. leopus
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MakcBemia. MexaHUUYECKHE W DJIGKTPOMArHUTHBIC KoJjicOaHus. Ympyrue BOJIHBL ['eoMeTpudeckast
ontuka. Matepdepenuns. Judpaxmus. [lonspuzanus cBera. KBantoBas npupoga usnydenus. Teopus
atoma 1o bopy. DnemMeHThl KBaHTOBOU MEXaHUKU. ATOMHOE SIpO.

Kinematics. Dynamics. Statics. Work and energy. gravity. Fluid mechanics. Molecular-kinetic theory.
Thermodynamics. Real gases. Electrostatics. Constant current. Magnetic field. Electromagnetic
induction. Magnetic properties of matter. Maxwell's theory. Mechanical and electromagnetic vibrations.
Elastic waves. Geometric optics. Interference. Diffraction. polarization of light. Quantum nature of
radiation. Bohr's theory of the atom. Elements of quantum mechanics. Atomic nucleus.

Module of theoretical foundations of heat power engineering / ’Kpl1y?HepreTHKaHbIH TeOPUSIBIK Herizaepi Mmoxyaai /Moayns

TCIMJIOOHEPI€TUKHU

TECOPETHIECCKHUE O

CHOBBI

2.12

TeopeTnueckne OCHOBBI
TCINIOTEXHUKHN

Wnean rasmapIblH 3aHIBUIBIKTApPBIH, Ta3 KOCMATapbIH, TEPMOIMHAMUKAHBIH OIpiHIN »XOoHE eKiHIIi
OacraynapbiH, ra3fapiblH TEPMOIUHAMHKAJIBIK TPOIECTEPiH, Oy TYpOMHAIBIK KOHIBIPFBLIAPIABIH
MUKJIZCPIH, KOMIIPECCOPIIBIK MalllHAIAPBIH MPOIECTEPiH, IMIKI KaHy KO3FAITKBIINTAPBIHBIH JKOHE Ta3
TypOMHAJBIK KOHIBIPFBUIAPIBIH TEPMOJAUHAMUKANBIK TUKIIEpiH, CYUBIKTBIKTAp MEH OYIBIH >KaJIlbl
KacHeTTepiH, cy OylapblHBIH KecTelepi MEH IuarpaMMaliapblH, Ta3iap MeH OyAblH WIBIFYBIH, Oy
KOHIBIPFBUIAPBIHBIH TEPMOJIMHAMUKAIBIK IHKJIICPiH, TOHA3BITKBII KOHIBIPFBUIAPJBIH [UKIJICPIH,
JKBLTY COPFBICHI MEH OHBI JKbUTYMEH JKa0IbIKTaY JKYHEIepiHae KoJaHy MPUHIMIITEPIH, bIIFAJIIbI aya

W3ydaeT 3aKOHBI HACANBHBIX Ta30B, Ta30BbIE CMECH, MEPBOE M BTOPOE HAYAIO TEPMOJIWHAMHUKH,
TEpPMOJIMHAMUYECKHIE TPOLIECCH I'a30B, HUKJIbI MAPOTYPOMHHBIX YCTAaHOBOK, MPOIECCH KOMIPECCOPHBIX
MallliH, TEePMOJUHAMUYECKHE LIUKIIbI ABUraTeleld BHyTPEHHETO CrOPaHus M ra30TypOMHHBIX YCTaHOBOK,
oOmiye cBOMCTBa KHIKOCTEH W MapoB, TaOIMIBI M JWArpaMMBbl BOASHBIX NApOB, MCTCUCHHE Ta30B M
[apoB, TEPMOJAMHAMHUYECKHE LHMKIBI IAPOCHUIOBBIX YCTAaHOBOK, LHMKIIBI XOJOAWIBHBIX YCTaHOBOK,
TEIJIOBOM HACOC M MPUHIMUIIBI €T0 UCIIOJIb30BAHMS B CHCTEMaX TEINIOCHA0XKEHUS], BIKHBIHA BO3YX

Studies the laws of ideal gases, gas mixtures, the first and second law of thermodynamics,
thermodynamic processes of gases, cycles of steam turbine plants, processes of compressor machines,
thermodynamic cycles of internal combustion engines and gas turbine plants, general properties of
liquids and vapors, tables and diagrams of water vapor, outflow of gases and steam, thermodynamic
cycles of steam power plants, cycles of refrigeration plants, heat pump and principles of its use in heat
supply systems, humid air.

OH/PO/ON 4

2.13

MexaHuka KHAKOCTH H
rasa

JKbuTy SHEpPreTHKANBIK JKOHE JKBUTY MEXaHUKAIBIK >KAOIBIKTBIH CEHIMII JKOHE THIMII >KYMBICHIH
KaMTaMachl3 €Ty MAaKCaThIHA JKbUIy JHEPIeTUKAJIBIK JKOHE KBUIY TEXHOJOTHSUIBIK MPOIECTEp MEH
KOHJIBIPFBUIAPIBIH CUTIATTAMAJIAPBIH €CENTIK JKOHE AKCTICPUMEHTTIK 3epTTEY VIIiH TCOPUUIBIK 0a3a aiy;
CBIFBIJIMANTHIH KOHE CBHIFBUIMAWTBIH CYWBIKTBIKTBIH KO3FalbIChl MEH TEMe-TeHMIK 3aHJbUILIKTaphIH,
JKBLITy SHEPreTHKANbIK >Ka0IbIKThIH THAPABIMKAIBIK JKOHE adpOAMHAMUKAJBIK €CENTey dicTeMesepiH,
CYUBIKTHIK JMHAMHUKACBIHBIH TCHJCYJIEPiH, KYObIpIap MEH JICHENep/iH aFbIChIH Kapay YIIiH YKCACTBIK
JKOHE MOJICJIbJICY TCOPHUSACHIH 3€PTTEY.

Ilomyuenne Teopernyeckoi 6a3bpl [JIsI PacueTHOTO M AKCIHEPUMEHTAIBHOTO  HMCCIIeIOBAHUS
XapaKTEPUCTUK TEIUIOIHEPIETUYECKUX U TEIUIOTEXHOJOTHYECKUX MPOLIECCOB M YCTAHOBOK, C LIEJIbIO
obecrieueHusT HameKHOW W A(DPEKTUBHON pPabOTHl TEIUIOPHEPTETHICCKOTO W TEILNIOMEXAHHYECKOTO
000pyIoBaHNsI, W3YYCHHE 3aKOHOMEPHOCTEH IBMIKCHHS M PABHOBECHUS HEC)KHMMAEMOW W CXKHUMaeMOU
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JKUJKOCTH, METOJMK THAPABIMYECKOTO U aA3POJMHAMUYECKOTO PACUYETOB TEILUIO3HEPreTUUECKOTO
00OpyIOBaHMs, YpaBHECHHH [IWHAMUKM JKUAKOCTH, TEOPHUM NOAOOMS M MOJEIMPOBAHUS IS
paccMOTpeHHsl TeueHH B TpyOax v 00TeKaHUs TEl.

Obtaining a theoretical basis for the calculation and experimental study of the characteristics of heat
power and heat technological processes and installations, in order to ensure reliable and efficient
operation of heat power and heat mechanical equipment; study of the laws of motion and equilibrium of
incompressible and compressible fluids, methods of hydraulic and aerodynamic calculations of heat
power equipment, equations of fluid dynamics, similarity theory and modeling for considering flows in
pipes and flow around bodies.

2.14

TenmomaccooOMeH B
DHEPreTUYECKUX
YCTaHOBKax

DHepreTUKANIBIK KOHIBIPFhLIAPAAFhl KbUTy-Macca alMacy MPOIEeCTEPiHiH TeHICYIEPiH eIy IiH Heri3r
TEOPHUSIIBIK €PEKEIICPIH, M )KOHE JKYBIK 9MIICTEPIH 3ePTTEY XKbLIy-Macca ajiMacy HpOIECTEPiH, KbLTY
IMaCy/IbIH HETI3T1 TYpJepiH JKOHE JKbUIy arperaTTapblHarbl Macca ajaMacy MpOIECTEPiH Tangay MeH
eCeNTeyAiH Ipreii 3amaapbl MEH OdicTepi Typaibl TEOPHUSIBIK HEri3 aiy, JKbUly-Macca aiaMmacy
canachbIHaFbl HHHOBAIIMSUIBIK d3ipieMeniep, opTypJii KaObIpFaap MEH anmaparTapblH JKbLUTy aliMacyblH
ecenTey, JKbUTy OKIIAyJIaFbllll MaTepuaamapasl TaHIay, >KbUTy-dHEPreTHKAIbIK KYPBUIFBUIAD MEH
amnmaparTapblH XKbUTy-Macca aMacy MpoIecTepiHiH cHIaTTaMaIapblH aHBIKTAY.

H3yueHne OCHOBHBIX TEOPETUYECKUX IOJIOKECHUMN, TOYHBIX W TPUOJMKCHHBIX METOJIOB pEIICHUS
YpaBHEHUH MPOILIECCOB TEINIOMAacCOOOMEHa B IHEPreTHYECKUX YCTAHOBKAaX MOIyYCHHE TEOPETUYECKOU
0a3pl 0 (yHOAMEHTAIBHBIX 3aKOHAaX M METOJIaX aHaIM3a M pacyeTa IMPOIECCOB TerioMaccooOMeHa,
OCHOBHBIX BHJIOB TEIUIOOOMEHA M MPOIECCOB MACCOMEPEHOCA B TEILIOBBIX arperarax, MHHOBAIIMOHHBIX
pa3paboTok B 00OJACTH TEIIOMaccoOOMEHa, pacuera TeIIoOOMEHa pa3jMYHBIX CTCHOK W aIliapaTosB,
BBIOOpa TEIJIOM3OJSIHUOHHBIX MAaTepUalioB, OINpeIesieHHe XapaKTEPUCTHK TErIOMacCOOOMEHHBIX
MPOIIECCOB TEIIIOPHEPTETHIECKUX YCTPOICTB U aliaparos.

The study of the main theoretical provisions, exact and approximate methods for solving the equations of
heat and mass transfer processes in power plants, obtaining a theoretical base on the 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, calculating the heat transfer of various walls and devices, selection of heat-insulating
materials, determination of the characteristics of heat and mass transfer processes of heat power devices
and devices.

OH/PO/ON 4

2.15

OcHOBHI  TemIonepeaaYn
1 MaccooOMeHa

Herisri TeopusuibIK epekenep, JKbUTy aiMacy TypJiepi, JKbUTy anMacy 3aHiapbl, JHEPreTHKAIBIK
KOHJIBIPFBUIApAAFbl JKbUTy ajMacy NpPOLECTEPiHIH TEeHAEYJepiH IIEeIIyaiH HAKThl JKOHE JKYBIK oIicTepi
XKBITy-Macca ajaMacy MpoIecTepi, JKbUTY alIMAcyABIH HETI3T TYPJEPIH KOHE KBUTY arperarTapbIHIarbl
Macca aJMacy MpOILECTEepiH Tajjay MEH ecenTeyAiH ipreii 3aHgapbl MEH 9iCTepi Typaibl TEOPHUSIIBIK
HETI3 ally, *BUTy-Macca ajaMacy CallaChIHIaFrbl HHHOBAIMSIIBIK d3ipiieMesiep, apTypili KaOsIpraiap MeH
anmaparTapAbIH KbUTY AIMACYBIH €CENTEY

OCHOBHEBIE TCOPCTUYCCKUC TIOJIOKCHUA, BHUABI TeHHOO6MCHa, 3aKOHbI TCHHOO6MCH3, TOYHBIC U
HpI/I6JII/I)KeHHLIe MCTO/JIbl PCIICHUA ypaBHeHI/II\/'I IIpoueccoB TEmIoo0MeHa B OHEPreTUYCCKUX YCTaHOBKax
MOJIy4CHUC TCOpeTH'{CCKOﬁ 0a3bl ) q)YHI[aMeHTaIIBHBIX 3aKOHax MW MCTOJAAaX aHajlu3a U pacycTa
IIpouecCoB TeHHOMaCCOO6MeHa, OCHOBHBIX BHIO0B Termioo0MeHa U HOpoHECCOB MacCcCoIlepeHoca B
TCIUIOBBIX arperartax, HWHHOBAIWMOHHBIX pa3pa60TOK B oOmactu TCHJ’IOMaCCOO6M€Ha, pacycTa

OH/PO/ON 4




TEImI000MeHa Pa3JIMYHBIX CTCHOK U alIiapaTtoB

Basic theoretical provisions, types of heat transfer, heat transfer laws, exact and approximate methods for
solving the equations of heat transfer processes in power plants obtaining a theoretical base on the
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 , calculation of heat transfer of various walls and apparatuses.

CrannusuiapablH 3JIEKTP JKaOABIKTAPBIHBIH JJIEKTP XOHE MAarHHUT Ti30€KTepiHAeTri KaIBITITACKAH JKOHE
OTIeNl TPOIECTEeP/Ii, TYPAKTHl OHE alHBIMAIIBI TOKTHIH AJICKTP MAIIMHAJIAPBIHBIH, Ka3ipri 3aMaHFbI
OHEPKACINTIK JJIEKTPOHHKA MEH MUKPOIIECKTPOHUKAHBIH acmanTapbl MEH KYPBUIFBUIAPBIHBIH HETI3Ti
cUMaTTaMaiapbl MCH OpPEKeT MPUHIUITEPIH 3ePTTCY

N3yuenne ycCTaHOBUBIIMXCS M TEPEXOJHBIX TMPOIECCOB B JJIEKTPUYECKUX W MATCHUTHBIX LEMAX
ANEKTPUYECKOTO OOOpPYIOBaHW CTAHIWN, NPHHIUIOB JEHCTBHS W OCHOBHBIX XapaKTEPHUCTHK
ANIEKTPUYECKUX MAIIMH TMOCTOSHHOTO M IEPEMEHHOTO TOKa, MPUOOPOB M YCTPOWCTB COBPEMEHHOM
MIPOMBIIIUICHHON 3JIEKTPOHUKH ¥ MUKPOJJIEKTPOHUKHI

DJIEKTPOTEXHUKA u
3JIEKTPOHHUKA

2.16

4 OH/PO/ON 4

Study of steady-state and transient processes in electric and magnetic circuits of electric equipment of
stations, principles of operation and main characteristics of electric machines of direct and alternating
current, instruments and devices of modern industrial electronics and microelectronics.

KbL1y?HepreTuKaaarbl KOHCTPYKIMSUIBIK MaTepuaaap MoayJii / Moaysib KOHCTPYKIHMOHHbIE MaTepHaJibl B TeruiodHepreruke/ Modu
power engineering

le of structural materials in heat

Binim 6epy Oarapnamacs! OarbIThl OOMBIHIIA FEUILIMH-3EPTTEY KYMBICTAPHI. BYpBIHFBI WIBIFapManapra
onebm mony, Tangay. 3epTrey omicreMeci. 3epTTey OenmiMi. 3epTTey HOTHXKEICPiH TalKbLIay. 3epTTey

JKoba 1. HOTHKeJIepi MEH KOPBITBIHABUIAPE! OOMBIHIIA YCHIHBICTAp 93ipiey. 3epTTey HOTHKenepi OoMbIHIIa ecer

KbirysHepreTurazars! JaibIHIay J)KoHe Kopray. JKpUTy SHepreTUKachiHIa KOJIaHBUTATHIH KYPBUIBIMIIBIK MaTepHaliapabl Oy

KOHCTPYKITILIBIK JKOHE KOJAaHy, >KbUTySHEpreTHKalblK >KaOIBIKTapIbl €CEeNTey MAaFAbUIapblH MEHrepy KoHE

EaTep Hajap. KBUTYIHEPTeTHKAIIBIK XKa0ABIKTap bl H KYPBUIBIMJIBIK MaTEpHAJIAPbIH TaHIay.

M;)f:;‘g;/;;;)ﬂ;{i:l;almay / Hay4Ho-uccnenoBarensckas pabota MO HaIpaBICHHIO 00pa3oBaTENbHON MpPOrpaMMBL. JlurepaTypHbIi

Tpoexr 1. 0030p M aHanuM3 MOPeIIIeCTBYIOUMX  paboT. 1“\/IeTo;[0ﬂorH;1 HCCIIe/0BAHMUH. UccnenoBarenbckas

KOHCTpYKIIHOHHbIE 9acTb. O6Cy>Ii,I[eHI/Ie pe3yNbTaTOB  HCCIENOBaHUHA. BrIpaboTka pekoMeHTamuii 1o pesyJibTara OH/PO/ON 4,

2.17 MaTepHATB! B uccieoBaHU W BBIBOABL [lonroToBka m 3amuTa oT4deTa MO pe3yibTaTaM HCCIENOBaHMH. 3HATh U 2 11

MPUMEHATh KOHCTPYKITMOHHBIC MAaTEpHANIBl, HCIIOIB3YEMBIE B TEIUIODHEPIETHKE, IPHOOPECTCHHE
HABBIKOB pacyeTa TEeIUIO3HEPreTUIECKOro 000pYAOBaHUS M BHIOOpAa KOHCTPYKIIMOHHBIX MaTepUaIOB
TEIUIOHEPTETHIECKOTO 000PYIOBAHUS

TerosHepreTike. Beibop
KOHCTPYKLOHHBIX

marepuanos/ Project 1.
Structural materials in
heat power engineering.
Choice of construction
materials

Research work in the direction of the educational program. Literature review and analysis of previous
works. Research methodology. Research part. Discussion of research results. Development of
recommendations based on research results and conclusions. Preparation and defense of a report on the
results of research. Know and apply structural materials used in thermal power engineering, acquire
skills in calculating thermal power equipment and choosing structural materials for thermal power
equipment.




JKbu1y 3HEpreTUKaNbIK
’KaOJbIKTapFa apHalFaH
MarepHuaagapabl TaHaay /
Bri6op marepuanos amns

JKeimy 25eKTp cTaHOMSIIAPBl MEH JKBULY SJIEKTP OPTANBIKTApBIH, JKBUTY JKENiIepiH >kabIapIKTay YIIiH
JKBUTY HEpreTHKAChIH/Aa KOJIAHBIIATBIH MaTepuaIgapAbl TaHIay, Oijay MOJCHHETI MEH KeH Oi-epici
Oap, >Korapbl OUTIMIII TYJIFaHBI KaJbIITACTBHIPYFa BIKIAN €TETiH HEeri3ri OUTiMIi urepy, Kaszipri 3aMaHFbI
TEeXHUKAaMEH JKYMBIC iCT€y Mar[buIapbl, KOCIOM KBI3MET CallaChlHAA aKIapaTThIK TEXHOJOTHsIIapIbl
KoygaHa Oimy, aepekrep 0a3acbIMEH JKYMBIC iCTE€y JAaF[bUIapblH HWrepy, HOPMATHUBTIK OaKpuiay
TaJlaNTapbIMEH TaHbICY.

Bri6op maTepuanoB, IpUMEHSIEMBIX B TEIDIOSHEPTETHKE IS 000pYIOBaHMS TEIJIOBBIX JEKTPUYECKHUX
CTAaHIIMHA W  TEIUIODJCKTPOIICHTpAJICH, TEIUIOBBIX CETeH, OBIaJcHUE 0a30BBIMU  3HAHUSIMH,

2.18 TETIIOYHEPrEeTHIECKOMO CITOCOOCTBYIOIUMH (POPMHPOBAHUIO BBICOKOOOPA30BAHHOW JIMYHOCTH C IITHPOKHM KPYTro30poM H
oGopytosars/ The KyJIbTypOH MBIIUICHUS,, HAaBBIKAMH OOpaIIeHUs C COBPEMEHHOH TEXHHKOH, YMETb HCHONb30BATh
choice of materials for WHPOPMAITMOHHBIE TEXHOJOTHH B cdepe MpodecCHOHaIbHOU AEITeNbHOCTH, MPHOOpETEeHNEe HABBIKOB
thermal power equipment paboTHI ¢ 0azamu JIAHHBIX, 03HAKOMJICHHE C Tpe60Ba.HI/I$IMI/I HOPMOKOHTPOJIsL

The choice of materials used in the thermal power industry for the equipment of thermal power plants
and thermal power plants, heating networks, mastering basic knowledge that contributes to the formation
of a highly educated personality with a broad outlook and culture of thinking, skills in handling modern
technology, be able to use information technology in the field of professional activity, acquiring work
skills with databases, familiarization with the requirements of normative control.
YJKeH anaHjarbl yi-Kalnapla jKaiiapl MAUKPOKIMMAT KYpyFa apHaliFaH aya OanTayablH, *KeJIeTyAiH
JKOHE KBUIBITY/IBIH KyaTThl XYHeIepiHiH KelIeHi, OHEPKICINTIK KACIMOPBIHIAPIBIH WHXKEHEPIIIK Kyieci
3epaenenyne. JKydenepmiH Herizmepi - ayaHbl JKEIJAETY MEH OanTayablH THTHEHAIBIK JKOHE
TEXHOJOTHSJIBIK ~HETi3[iepi, OHMIPICTIK YH-KaWmapAblH JKbUIy J>KOHE BUIFAJIBUIBIK PEXUMAEPI,
OHEPKACINTIK JKENJETy, Kalbl alMacy >KEeIIeTKIlI, KepPTUTIKTI KeNJeTy XyHenepi, ayaHbl MIaHHAH
JKBLTySHEPreTHKAAFbI TazapTy, aya eTKI3TIITep i a3poAMHAMHUKANBIK €CEITey, ayaHbl OanTay, KbUTY XKOHE BIIFAl aIMacy
Kazipri 3aMaHFbI [~y
. 3y4aercs KOMIUIEKC MOIIHBIX CHCTEM KOHJUIIMOHMPOBAHMSA, BEHTWIALMM U  OTOIUJICHUS,
OHEPKICINTIK KJIMMAaTTHIK .
syiienep | CoBpeMenHbie MpeaHa3sHAuYEeHHBIX U CO3MaHHsT KOMGOPTHOTO MHKpOI\('J'II/IMaTa B TIOMEUICHUAX OOJBIION IUIOMIAIH,
POMBIIILICHHBIE WH)KEHEpHasg CHCTeMa IPOMBIIIICHHbIX NpeAnpusThii. OCHOBBI CHUCTEM - TUTHEHHYECKHE U

219 | ximmaTHueckue cuctempr | TCXHOTOTHYECKUE OCHOBBI BEHTH/IALMU M KOHIMLMOHHPOBAHUS BO3JyXa, TCIUIOBOW M BI&KHOCTHBII OH/PO/ON 4,
B TeruosHepretuke/ | PEKUMBI TIPOH3BOJICTBEHHBIX MTOMEIIEHUH, MPOMBITIIICHHAs BEHTWIAIMS, 00meoOMeHHasi BeHTHIIALINS, 11
Modern Industrial | CMCTEMBI MECTHOI BEHTWJIALINK, OYHUCTKA BO3/yXa OT MBUIH, a3POAMHAMUYECKUN pacueT BO3/1yXOBOJIOB,
Climate  Systems for | KOHAMIMOHUPOBAHHUE BO3/1yXa, TEILIO- M BJIArOOOMEH MEXy BO3LyXOM H BOJIOM.

Thermal Power - " o - -
Engineering A complex of powerful air conditioning, ventilation and heating systems designed to create a

comfortable microclimate in large areas, an engineering system of industrial enterprises is being studied.
The basics of the systems are hygienic and technological foundations of ventilation and air conditioning,
thermal and humidity modes of industrial premises, industrial ventilation, general exchange ventilation,
local ventilation systems, air cleaning from dust, aerodynamic calculation of air ducts, air conditioning,
heat and moisture exchange between air and water.




Typni xxaraiinapaa MeTangap MeH KOPhITIAIAPIbIH KYpPaMbl, KYPbUIBIMBI )KOHE KACHETTEP1 apachIHAaFbl
e3apa OalaHBICTl, TEXHUKANA KOJJAHBUIATBIH METAUT JKOHE METAUl eMeC MaTephaiap Typasibl
MOIMETTEPJII MEHIEepYyi, OJIapJbIH KACHUCETTCPIHIH XUMHSIBIK KYypaMbIHA, KYPbUIBIMBIHA, OHICY
ToCUIJiepiHe, Tailanany >KarjaljapblHa TOYEJAUITiH, KYpacThIpy Ke3iHIe MaTepHaiapAbl IYPBIC
TaHmay OUTrH, MaTepualiaplblH CanachlH AaHbIKTAaylbl, KYPBUIBIMIBIK MaTepHaliapibl OHJACY
TEXHOJIOTHACHIH TaHAay OOWBIHINIA MOCelNeNep/Al IMIeNIyie TEOPHUSUIBIK JKOHE NPaKTHUKAIBIK Oimimi
KOJIJIAaHY/ bl 3epAeieh/Ii

H3yuaer B3aUMOCBSI3b MEXKIY COCTABOM, CTPOSHHEM M CBOWCTBAMH METAJJIOB M CIUIABOB B Pa3lIMUHBIX

Martepuanrany/ YCIIOBHUSIX, YCBOCHHE CBEICHUH O METAUIMYCCKHX M HEMETAUTMYCCKHX MAaTepHUalioB, IPHUMEHSICMbIX B
2.20 | MarepuanoseneHue/ TEXHUKE, 3aBUCUMOCTH HMX CBOHCTB OT XHMMHYECKOTO COCTaBa, CTPYKTYpHI, CIIOCOOOB 00paboTKH,
Materials Science YCIOBUIl OKCIUTyaTallid, YMEHHE MPAaBUIBHO BBIOMpATh MarepHaibl IMPU KOHCTPYHPOBAHHH,

OMMPEACIICHNUEC KaUueCTBA MAaTCpUAIOB, IPUMCHCHUC TCOPCTUIYCCKUX U MPAKTUYCCKUX 3HAaHUU B pemeHumn
BOITPOCOB TT0 BEIOOPY TEXHOJIOTHH 00pa0OTKH KOHCTPYKIIMOHHBIX MaTepHajIoB

Studies the relationship between the composition, structure and properties of metals and alloys under
various conditions, the assimilation of information about metallic and non-metallic materials used in
technology, the dependence of their properties on the chemical composition, structure, processing
methods, operating conditions, the ability to choose the right materials for design, definition the quality
of materials, the application of theoretical and practical knowledge in solving issues of choosing a
technology for processing structural materials.

KbLtyHepreTnkagarbl KOMIBIOTEPJIIK TexHoJorusiaap moayai / Moayas KomnbiotepHasie Texnosoruii B tensiodnepreruxe/ Module of Computer technologies in heat
power engineering

KTy TeXHHKaNBIK eNmieyJepAiH TEeOpHSUIBIK HeTi3epi, Ka3ipri jKarjgaiia jkaHa TEeXHOJIOTHUIap.IbI
a3ipneyzaeri MaHbI3bl; eniey OOBEKTiiepl MEH KypaniapblHa OalnaHBICTBlI HETi3ri YFBIMIAp; eJiey
HOTIDKECIHIH KaNbINTacy 3aHABUIBIKTapbl, KaTeJTiK YFhIMIAphl, KaTeliKk Ke3Jaepi; emmeMm OipiiriH
KaMTaMachl3 eTy/iH KYKBIKTHIK HeTi3zepi; enmey anaicrepi, TemneparypaHbl, KbICBIMABI, CYHBIKTHIKTHIH,
KBUTYIBIH, Ta3IbIH KYpamblH, Ta3mapiblH JKOHE KATTBl JCHENEPIiH BUIFAIABUIBIFEIH  OJIIIeyIl
YHBIMIACTHIPY; 6JIIIeYy KypalaapblH TEKCEPY KoHE OJIIIey KaTeliriH Oaranay.
TeopeTI/I‘{eCKI/Ie OCHOBBI TCINNIOTECXHUYCCKUX I/I3MepeHI/II>'I, 3HAYCHHUC B pa3pa60TKe HOBBIX TEXHOJOTHI B
COBPEMCHHBIX YCJIOBUAX; OCHOBHBLIC IIOHATHA, CBA3AHHBIC C 00BEKTAaMH H cpe€acrBamu HSMepeHHﬁ;
TeroTeX HIYeckHe BaKOHOMepHO(iTI/I q)OpMI/II)OBaHI/I}I pe3yjibTaTta U3MCPCHUSA, TIOHATHUA H(?‘FpeI_LIHOCTI/I, HUCTOYHUKHU OH/PO /ON
2.21 MOTPENTHOCTEH; TIPaBOBBIE OCHOBBHI OOECIICUCHUS EAMHCTBA HM3MEPEHHUH; METOMIbl H3MEPCHHUSI, 5

M3MEPEHHUS U KOHTPOIb 6,11,13
OopraHu3anus U3MCpPCHUA TCMIICPATYPhI, JABJICHUA, pacXoJda U KOJIUYCCTBA KUIKOCTH, TCIJIa, COCTaBa
rasa, BJIAXXHOCTHU Ta30B MW TBEPABIX TCJI; IMOBEPKY CPEACTB HM3MEPCHHA M OICHKa IIOrpCIIHOCTHU
U3MEPEHUMN.
Theoretical foundations of thermotechnical measurements, importance in the development of new
technologies in modern conditions; basic concepts related to objects and measuring instruments; patterns
of formation of the measurement result, the concept of error, sources of errors; legal basis for ensuring
the uniformity of measurements; methods of measurement, organization of measurement of temperature,
pressure, flow and quantity of liquid, heat, gas composition, humidity of gases and solids; verification of
measuring instruments and assessment of measurement error.




2.22

JlmaraocTuka KOHE
Oakputay Kypammapel [
CpencrBa TUAarHOCTUKH U
kontpoist/ Diagnostic and
control tools

JluarHoctuka jxoHe OakbuIay 9MicTepi, KYpaljapbl MEH CXeMajapbl Typajibl HEri3ri YFeIMIAp, KbUTY
TexHUKAIBIK ONIeMICPAIH ChIHBIITAMACH], OaKbUIAy JKOHE OJIley KYPAIAapPbIHBIH KYPBUIBIMIBIK
cxemanapel, Oakpiiay MeH OacKapyAblH aBTOMATTaHABIPBUIFAaH OKyHenepi, eJey HOTHKECIHIH
KaJIBINITACy 3aHIBUIBIKTAPHI, KATEeNK YFBIMAApHhl, KaTelliK Ke3/1epi; emeM OipiiriH KaMmTaMachl3 eTyIiq
KYKBIKTBIK HeTi3/iepi; eiiey amicrepi, TemnepaTypaHbl, KbICBIMABI, CYHBIKTBIKTBIH, KBUTYIbIH, Ta3]bIH
KYPaMBIHBIH, T'a3/1ap MEH KaTThl JICHENEP IiH bUFaJIBUIBIFBIH OJIIICY I YHBIMIACTRIPY

OCHOBHBIE TOHATHS O METOJAaX, CPEICTBAX M CXEMax AWAarHOCTUKH M KOHTPOJS, KJIACCH()UKAIHIIO
TEIUIOTEXHUYECKUX  U3MEPEHUM, CTPYKTYpHBIE CXEMbl CPEACTB KOHTOPOJIS U HM3MEPEHUl,
ABTOMAaTHU3MPOBAHHBIE CUCTEMbI KOHTPOJIS M YNPaBJICHHS, 3aKOHOMEPHOCTH (JOPMHUPOBAHUS PE3yibTaTa
M3MEpEHHUs, TOHATHS MOTPELIHOCTH, HCTOYHHMKH MOTPEIIHOCTEH; IpaBOBbIE OCHOBBI 00OECTIeYEHHS
€AMHCTBA U3MEPEHUIL; METOJBI U3MEPEHUS, OPraHU3alMs U3MEPEHN TEMIIEPATYPhI, JaBJICHUs, pacxoaa
Y KOJIMYECTBA KHUAKOCTH, TEIUIA, COCTABA 'a3a, BJIAYKHOCTHU I'a30B U TBEPIBIX TEI

Basic concepts of methods, tools and schemes for diagnostics and control, classification of thermal
measurements, block diagrams of control and measurement tools, automated control and management
systems, regularities in the formation of the measurement result, the concept of error, sources of error;
legal basis for ensuring the uniformity of measurements; methods of measurement, organization of
measurement of temperature, pressure, flow and quantity of liquid, heat, gas composition, humidity of
gases and solids.

2.23

Hmxenepiik KOHE
KOMITBIOTEpJIIK  Trpaduxa/
NumxenepHas u
KOMIIbIOTEpHasi Tpaduka/
Engineering and computer
graphics

JKa3pIKTBIKTaFBl KEHICTIKTIK (UTypajdapIbplH KECKiHIH KYpy KOHE KeCKiHIepiH KYPYABIH opTypdi
TOCUIIEPIH JKOHE ChI30aaFrbl KEHICTIKTIK €CenTepiAi INeNIyai, COHJIai-aK >KbUTy JHEPreTHKAChl JKOHE
JKBUTY TEXHOJIOTHSUIBIK JKa0IBIKTap MEH CXeMaJlapAblH ChI30anapblH jko0anay MEeH YCBIHYABIH opTYpIli
KOMITBIOTEPIIIK OarmapiamManapbeid 3epTreiini. KypacTeipy KOHABIPFBIIAPBIHBIH ChI30anapsiH oKy, ESKD
CTaHAAPTTAPbIHBIH TAJANTAPBIH €CKepe OTBIPHIN, OCHI Chi30anmapipl opbiHIay, AutoCAD kemeriMeH
TEXHHUKAJIBIK ChI30asiap MEH 3JIEKTP Ti30EKTEpiH OPHIH/IAY.

N3yuaer pasmudHble  CHOCOOBI  IOCTPOCHHSI HM300pPOKEHHWS W TIOCTPOCHHUA  M300paskeHWH
MPOCTPAHCTBEHHBIX (PUTYp HA TUIOCKOCTH U PEIICHUS MPOCTPAHCTBEHHBIX 3a/1a4 HAa YEPTEKE, a TaKKe
pasiauyHBlE  KOMIBIOTEPHBIE  MPOTPAMMBI  MPOEKTHPOBAHWS W TPEJCTABJICHUS  YepTexen
TEIUIOPHEPTETUIECKOTO M TEIUIOTEXHOJIOTHIECKOTO O0OpyZOBaHMS M CcXeM. UTeHwme depTeKei
COOpPOYHBIX EMHUII, BBIIOJHEHHE OTHUX YEPTeKEH, yuuThiBas TpeOoBaHust cranmaptoB ECK]I,
BBITIOJTHEHHE TEXHUUECKHUX YEPTEKEH U AIEKTPUIECKIX cXeM ¢ ucronb3oBanueM CAIIP AutoCAD

Studies various methods of constructing an image and constructing images of spatial figures on a plane
and solving spatial problems on a drawing, as well as various computer programs for designing and
presenting drawings of heat power and heat technological equipment and circuits. Reading drawings of
assembly units, execution of these drawings, taking into account the requirements of Unified system of
design documentation standards, execution of technical drawings and electrical diagrams using
AutoCAD CAD.

2.24

Chi30a reomerpusicel  /

KewnicrikTtik ¢urypanapapiy OeiiHenIepiH jKa3bIKTBIKTa KYPY JKOHE ChI30aia KeHICTIKTIK ecenTepi ey

OH/PO/ON 6,
11,13




Haueprarenbnas
reometpust/  Descriptive
geometry

KeCKIHIH KYpYJABIH TYpJi Tocinaepin 3eprreiini. Criz0anarbl KEHICTIKTIK ecenTepl MIenTy i, COHAan-aK
JKBUTY DHEPTeTHKACHI )KOHE KBLTY TEXHOJIOTHSUIIBIK JKaOAbIKTap MEH CXeMaJlapAblH ChI30aIapbiH )Ko0anay
MEH YCBIHYJIBIH SPTYPJIi KOMIBIOTEPIIK OaFmapiamanapblH 3epTreiini. KypacTelpy KOHIBIPFBUIAPBIHBIH
cei30anapeiH oKy, ESKD cranmapTTapbIHBIH TaJanTapblH €CKepe OTBHIPHIIN, OCBI ChI30alapabl OPBIHAAY,
AutoCAD keMeriMeH TeXHUKAJIBIK ChI30aap MeH 3JICKTP TI30CKTepiH OphIHIAY.

Wzyuaer  pasnuuHbie  crocoObl  TIOCTPOCHUST  M300paKEHWs  TOCTPOCHHS  W300paKeHUi
NPOCTPAHCTBEHHBIX (UTYp Ha IUIOCKOCTH M PEIICHHs MNPOCTPAHCTBEHHBIX 3aJady Ha YepTeKe.
[Moctpoenns: H300pakeHHUsT MPOCTPAHCTBEHHBIX (HUTI'Yp Ha IJIOCKOCTH WU PELICHUS MPOCTPAHCTBEHHBIX
3aJay Ha YEpTEXe, IPEICTaBICHUS YEPTEkKEeH TEIUIOPHEPIeTHYECKOT0 U TEIUIOTEXHOJOTHYECKOTro
obopynoBanus u cxeM. UTeHHne yepTekeid COOPOYHBIX €MHUIL, BBHITIOJHEHHE dTHX YEPTEKEH, YIUTHIBAs
TpeboBanusa crannaptoB ECK]I, BbIONHEHHE TEXHUYECKUX UYEPTEKEH U DICKTPUUECKUX CXEM C
ucnoib3oBanueM CAIIP AutoCAD

Studies various ways of constructing an image, constructing images of spatial figures on a plane and
solving spatial problems in a drawing. Building an image of spatial figures on a plane and solving spatial
problems in a drawing, presenting drawings of heat power and heat technology equipment and circuits.
Reading drawings of assembly units, execution of these drawings, taking into account the requirements
of Unified system of design documentation standards, execution of technical drawings and electrical
diagrams using AutoCAD CAD.

2.25

>KLIJ'IYT€XHOJ'IOFI/I$IJ'II:IK
KOHE
JKbLTYOHCPICTUKAJIBIK
ecenreperi
KOMIIBIOTEPIIIK
TEXHOJIOTHSIIAp /
KomnbsroTepusie
TEXHOJIOTUI B
TCINIOTCXHOJOTHYCCKUX U
TCIUIOOHEPTCTUICCKUX
pacuerax/ Computer
technologies in  heat
engineering and  heat
power calculations

JKelmy-3HEpreTUKanblK KaOABIKTApAbIH O6JIIEeKTepi MEH TOpaNTapblHBIH J>KOHE TEXHOJIOTHSIBIK
cxemanapAblH OeiHeCiH KYpYABIH SpTYPHdi TOCULAEPIH 3epheney, KbUIy-TEXHOJIOTHUIBIK KOHE JKbLIY-
SHEPTEeTUKAIBIK MIHICTTEP/l IIENTyae KOMITBIOTEPIIIK TEXHOJIOTHUIAPABI KOJJIaHy, )KaHa KOMITBIOTEPIIiK
TEXHOJIOTHSJTIApAbl MaiiajdaHa OTBIPHIN, >KbLIY-DHEPTeTUKAIBIK >KaOOBIKTapIblH €CcelTepiH OpbIHIAY,
JKBULy ~ JJIEKTP  CTAHLWSUIAPBIHBIH  OKbUIYy-DHEPTETHKAJbIK  KOHIABIPFBUIAPBIHBIH ~ TEXHUKAJIBIK-
HSKOHOMHMKAJIBIK KOPCETKILITEPiH )KaKcapTy MYMKIHAIKTEPiH 3epleney

Kocibn KpBMETTE MaTeMaTHKaIBIK Oijlay TOCUIIEPiH KOJIaHAa OTBIPBIN, KYHIETIKTI »Xarmaimapia
OHJIPICTIK ecenTepi Memy YIIiH KaKeTTI MaTeMaTHKAIIBIK Oilayibl KepceTei

W3ydeHne pasmuuHBIX CHOCOOOB MOCTPOCHUS M300paXKCHHS JETaliell W Y3JI0B TEIUIO3HEPIeTUYECKOTO
000pyIOBaHUST M TEXHOJOTHYECKHX CXEM, MPHUMEHEHHE KOMITBIOTEPHBIX TEXHOJOTHH TPH PelIeHHH
TEIUIOTEXHOJIOTUYECKUX U TEIIOOHEPTETUYECKUX 3a]1a4, BHIIIOJHEHUE PACUETOB TEILIOIHEPreTHUECKOTO
000pyIOBaHMsI, HCIOJb3ys HOBEHIINE KOMIIBIOTEPHBIC TEXHOJOTHH, W3yYeHHE BO3MOXHOCTEH
YIy4IIEHUS TEXHUKO-DKOHOMUYECKUX IMOKa3aTeaed TEeII0-dHEPIeTUYECKUX YCTAHOBOK TEIUIOBBIX
3JIEKTPOCTAHIIU I

JleMOHCTpUpYyeT MaTeMaTHYeCKOE MBIIUICHHE HEOOXOAUMOE IS PEIICHHs TPOU3BOJICTBCHHBIX 33734 B
IIOBCECIHECBHBIX CUTyaluAax C IMIPUMECHCHHUEM MaTeMaTUYCCKUX CII0co00B MBIIIJICHUSA B
po(hecCHOHANBHON esITeTbHOCTH

The study of various ways of constructing images of parts and assemblies of thermal power equipment
and technological schemes, the use of computer technologies in solving thermal engineering and thermal
power problems, performing calculations of thermal power equipment using the latest computer
technologies, studying the possibilities of improving the technical and economic indicators of thermal
power plants of thermal power plants.

Demonstrates the mathematical thinking necessary to solve production problems in everyday situations
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using mathematical methods of thinking in professional activities.

2.26

Kbury3HEpreTUKanbIK
ecenTeynepaeri
MaTEMaTHKAJIbIK
MOJIETIbICY omicrepi
MeTtoabl
MaTeMaTHIeCKOTO
MOJICIIUPOBAHUS B
TETUIOAHEPTETUIECKUX
pacuerax/ Methods of
mathematical modeling in
heat and power
calculations

DHEPreTHKaNbIK KOCITOPBHIHAAPABIH MaTeMAaTHKAIBIK MOJENbACPiH, aTalm aHTKaHga OHEPKICINTIK
KOCIMOPBIHAApABl  DHEPrUsMeH >KaOIBIKTay Ke3lepiH KYpy o;icTeMeci 3epTTenylde., JKbUIy-
TEXHOJIOTHSUIBIK JKOHE JKBUTY-DHEPTeTHKAJIBIK MIHACTTEpAl MICHIyJe KOMIBIOTEPIK TEeXHOIOTHSIIAP.IbI
KOJNJaHy, €H >KaHa KOMIIBIOTEPNIK TEXHOJIOTHSUIApABl KOJIJaHA OTBIPBIN, JKBUIY-3HEPreTHKAIbBIK
a0 IBIKTapABIH ecenTeyiepin opbiHAay. KociOn KpI3MeTTe MaTeMaTHKAIBIK OWJIay TOCUIAEPiH KOJTaHa
OTBIPBII, KYHACTIKTI XKaFAainapaa eHAIpiCTIK ecenTep/i ey yIliH KaKeTTi MaTeMaTHKaJIbIK, Oiay bl
KepceTei

Nzywaercss MeTonnka ITOCTPOCHUS MAaTeMaTHYeCKHX MOJENell DJHEepreTHYecKuX MPEeANpHUsITHHA, B
YaCTHOCTH  WCTOYHHMKOB  DHEPrOCHAOXKCHHS  MPOMBINUICHHBIX  MPEANPHUITHNA., NPUMECHEHUE
KOMITBIOTEPHBIX TEXHOJIOTHI TMPH PEIIeHHH TEIUIOTEXHOJOTHYECKUX M TEIUIOIHEPTreTHUECKUX 3a/ad,
BBIMOJTHEHUE PACYETOB TEIUIOPHEPTeTHYECKOr0 000pyIOBaHUs, MCIOJb3Yysl HOBEUIINE KOMIIBIOTEPHBIE
TEXHONOTHHA.  JIeMOHCTpHUpYeT  MaTreMaTH4ecKoe MBIIUIEHHEe HeoOXOauMoe  Uid  pelIeHus
MPOU3BOJICTBEHHBIX 3aJla4 B TMOBCEIHEBHBIX CHUTYallUAX C NMPUMEHEHHUEM MAaTEeMaTUYECKUX CIIOCOOOB
MBIIUICHHUS B MPO(ECCHOHATBHOM JeATEILHOCTH

Studies the method of constructing mathematical models of energy enterprises, in particular the sources
of energy supply for industrial enterprises, the use of computer technologies in solving heat engineering
and heat power problems, performing calculations of heat and power equipment using the latest
computer technologies. Demonstrates the mathematical thinking necessary to solve production problems
in everyday situations using mathematical methods of thinking in professional activities.

2.27

JKbutynmelk — mporiecTep/ii
TEXHOJOTUSJIBIK
OakputayabH Herizmepi /
OCHOBBI
TEXHOJIOINYECKOT O
KOHTPOJIA TCINNIOBBIX
nporieccos/ Fundamentals
of technological control
of thermal processes

Jepextep MeH KypBUIFBIIAp/BI )KUHAYAB! OaKbuiay MeH OacKapyIblH aBTOMAaTTaHIBIPBUIFaH XYHeepiH,
JKBUTY-TEXHUKAJIBIK JKOHE Oacka Ja JKbUIy-TeXHOJOTHSJIBIK IIaManapAsl eJIey >KoHe Oakpliay
KYpalJapbIHBIH JKYMBIC iCTEy NPUHIHMIII MEH KOJIIaHy dIICTEMECIH 3epJeley, peTTey 3aHIaphl, perTey
JKYHeNnepiHiH MaTeMaTHKajblK CUIAaTTaMachl, JKbUIY-DHEPIeTUKANBIK MOHE IKbUIY-TEXHOJIOTHSUIBIK
MpoIecTep MEH KOHIBIPFBUIAPABI aBTOMATTHI OacKapy KyHeslepiH Tanfay *KoHe CHHTE3Jey HEri3fepiH,
TEXHOJIOTHSJIBIK IIPOLECC Typajbl NEepeKTepAl >KMHAYy MEH eHAeyldi Oakpuiay MeH OacKapyablH
aBTOMATTaHIBIPBUIFaH KYHeJIepiHiH KypbUTBIMABIK anmnapaTThiK KYPaMbIH 3epeiey.

W3ydyenne aBTOMATH3MPOBAHHBIX CHCTEM KOHTPOJISI WM YNpPaBICHHUS COOPOM [aHHBIX M YCTPOMCTB,
MIPUHIUIA JEHCTBUS W METOAHMKH MPHMEHEHUS CPENCTB U3MEPEHUS M KOHTPOJIS TEIMJIOTEXHUYECKUX H
JIPYTHX TEIJIOTEXHOJIOTHYECKUX BEJIMYHUH, 3aKOHBI PETyJIMPOBaHUs, MaTeMaTUYECKOE OMMCAHNE CHCTEM
pEryInpoBaHus, M3y4YEeHHE OCHOB AaHalM3a W CHHTE3a CHCTEM aBTOMATHYECKOTO YIIPABIICHUS
TEIUIOOHEPTETUUECKUMH M TETJIOTEXHOJIOTMYECKUMH TIPOIlecCaMid M YCTaHOBKAMH, CTPYKTYPHOTO U
annaparypHOTro cOcTaBa aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJIS U yNpaBieHHs cOOpoM u 00paboTKOI
JIAHHBIX O TEXHOJIOTMYECKOM ITPOLIECCE.

The study of automated control and management systems for data collection and devices, the principle of
operation and methods of using means of measuring and controlling heat engineering and other heat
engineering quantities, control laws, a mathematical description of control systems, the study of the
fundamentals of analysis and synthesis of automatic control systems for heat power and heat engineering
processes and installations, structural and hardware composition of automated control and management
systems for the collection and processing of data on the technological process.
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OTBIH-3HEPreTHKAIIBIK
pecypcTapabiH ecedi MeH
LIBIFBICTAPBIH TUArOCTHKA

OTBIH-PHEPTeTHKAJIBIK pecypcTapAbl eJIIey oMIiCTepi MEH Kypangapbl Typaibl HETi3ri YFBIMIAP KbUTY
TEeXHUKAIBIK OJIIIeYy KYPAIAapblH JKIKTEY; ©JIiey KyYpalJapblHBIH KYPBUIBIMIBIK —CXEMajapebl,
TEXHOJIOTHSJIBIK TIPOIeCC Typajbl JEepeKTepAl JKWHAy MEH eHaeylai Oakpiiay MeH OacKapyIblH
ABTOMATTaHBIPBUIFaH XKYHeIepiHiH KYPbUIBIM/IBIK )KOHE alNapaTThIK KYPaMbl, )KbUTY TEXHUKAIIBIK )KIHE
Oacka Ja >KbUTy TEXHOJOTHSJIBIK MHIaMaliapJibl OJIIey JKoHe Oakpiiay KYpalIapbIHBIH JKYMBIC iCTey
MIPHUHITUTI; K9CiOM KBI3METTe TUHAMHKAIIBIK JKYHeNepi 3epTTey oficTepiH naijanany.

OCHOBHBIC ITOHSTHUS 0 MCTOAaX UM CpPCACTBAX MU3MCECPCHHS TOIUIMBHO-3HCPICTHUUICCKHUX PECYpPCOB

Kyienepi /Cucrembt o .
JTMATOCTHKH yuera u KJIaCCI/I(l)I/IKaHI/ISI TCIUIOTCXHUYCCKUX CPCACTB U3MCPCHUM, CTPYKTYPHBIC CXEMbI CpPEACTB U3MCPCHUU,
228 < B TOILTHBHO- CTPYKTYPHOTO H alIllapaTypHOro COCTaBa aBTOMATHU3UPOBAHHBIX CHCTEM KOHTPOJIS W YIHIPABJIICHUA
pacxoao OILI (0) o o
SHEPTETHUCCKHX cOopoM 1 00pabOTKOI JaHHBIX O TEXHOJIOTHYECKOM Tpoliecce, IPUHIUIA ACHCTBUS CPEICTB H3MEPECHUS
peCprOB/ Diagnostic " KOHTPOJIAA TCINIOTCXHUYCCKUX WU APYIUX TCIVIOTCXHOJOTMYCCKUX BCIMYHH; HUCIIOJIB30BAHHUEC MCETOHAOB
. HUCcCJICA0BaHUA JTUHAMHUYCCKUX CUCTEM B HpO(i)GCCI/IOHaJ'ILHOI\/II JACATCIIbHOCTH.
systems for accounting : - - ———
and consumption of fuel Bas_lc concepts of r_neth_ods and means of measuring fuel and_ene_rgy resources; classification of heat
engineering measuring instruments; block diagrams of measuring instruments, structural and hardware
and energy resources i ) .
composition of automated control and management systems for the collection and processing of data on
the technological process, the principle of operation of measuring and control instruments for heat
engineering and other heat engineering quantities; use of methods for studying dynamic systems in
professional activities.
7KbL1y 2HepreTHKAHBIH KOJOTHSIBIK aclmeKTiaepi /IKoornueckue acnekTol TemiodHepreruku/ Environmental aspects of heat power engineering
}KaHy TCOPHUACHl OPIraHUKAJIBIK OTBIHAAP KOHC OHBI IMPAKTUKAJIBIK KOJIAaHY KGSiHI[G JKany npoueCTepiH
YHBIMIACTHIPY, OTBHIH-YHEPTETHKAJBIK KEIIeH, OTBIHAAPIBIH TYpiepi, YHBIMAACTBIpY NpOIECi *KaHy,
JKaHy CYHBIK, Ta3 TOpi3/i KOHE KaTThl OTHIHHBIH, ayaHbBIH apThIK KOdPQHUIMEHTTepl kaHEe T. 0. epTey
OKBITBUTAABI. Bapiblk TYpii OpraHMKajiblK OTHIHABI Oy TeHepaTOpJiapblH MeITeplie Kary Herizuepi,
KYPCTHIH TaOBICTHI Hrepy KoOiHece OakajgaBpiap KbUTY SJHEPTeTHKACHI. OJ]aH 9pi OKybIHA OalIaHBICTHI
N3yuaeTcs Teopusi TOpeHUsl OPraHMYECKUX TOIUIMB U €€ MPAKTUYECKOE NPUMEHEHUE NPHU OPraHU3aluu
OTBIH JKOHE JKaHy TOMNOYHBIX IPOIECCOB, TOHJII/IBHO-SHCPFGTI/I‘ICCKI/IP'I KOMILJICKC Ka3aXCTaHa, BUIbI TOIUIMB, OpTaHU3alysa
TeopHACH / Tommso # Ipouecca rop€Hus, rope€Huec XUAKOro, F33006p33HOFO " TBEPAOIro TOILIMBA, K03(1)(1)I/ILII/ICHTLI n30BITKA
2.29 Teopus FOpCHI/ISI/ Fuel and BO34yXxa U T.A. OCHOBBI C)KHT'aHHS BCEX BUJOB OPTaHUYCCKOI'0 TOIUIMBA B TOIIKAX MapOr¢HEpaTopoB, OT
. YCHENTHOTO OCBOCHHWS AaHHOTO Kypca BO MHOTOM 3aBHUCHUT JallbHeHIee oOydeHHe OakaTaBpoOB
combustion theory
TEIUIO3HEPTETHKHU. 5 OH/PO/ON 1,
Studies the theory of combustion of organic fuels and its practical application in the organization of 11
combustion processes, the fuel and energy complex of Kazakhstan, types of fuels, the organization of the
combustion process, the combustion of liquid, gaseous and solid fuels, excess air coefficients, etc.
Fundamentals of combustion of all types of fossil fuels in the furnaces of steam generators, the further
education of bachelors of thermal power engineering largely depends on the successful development of
this course.
OTBIHIBI JKaryIelH | 3epAelicHEe ] HEeTi3ri TypJiepi SHEPreTHKAIBIK OTBIH JKOHE OHBIH KYPaMbl, )KaHy TCOPHACHIHBIH HET13epi,
apHaiibl ~ cypakTapel / | MEXaHM3Mi >KaHy OTBIHHBIH OapijbIK TYPiHIH OTTBIFBIHAA, Oy T'e€HEpaTOpJApbIH EpeKUICTIKTepi Kary
2.40 | CnenBompoChkl CKHTaHHUS | HUI3KOPEAKITMOHHBIX JKOHE BBHICOKO3O0JIBHBIX OTHIH TYpPJICPi, OTHIH, KaHy MPOIECiH YHBIMIACTHIPY, JKaHy

tomuBa/ Special issues of
fuel combustion

CYHBIK, Ta3 TOpi3/i KoHE KaTThl OTHIHHBIH, ayaHbIH apTHIK Kodh¢unueHTrepi xoHe T. 6. XKary Herizaepi

OapJIBIK TYpJIepi OpraHUKAIBIK OTHIH/BI MemTepie Oy reHepaTopiapbiH




I/I3yanOTC$I OCHOBHBIC BHUABI DOHEPreTUYCCKUX TOIUIMB MW €Tr0 COCTaBa, OCHOBBI TCOPHU TOPCHUS,
MCXaHU3M TOpPCEHHA BCEX BUIAOB TOIUVIMBA B TOIIKAX IMAapOreHEPaTOpPOB, OCOOEHHOCTH CKUTaHUS
HU3KOPCAKIIMOHHBIX W BBICOKO30JIbHBIX TOIUIMB, BHUJAbI TOIUIMB, OpraHU3alyAa IIponccca TOpCHUA,
rOpCeHUC XUAKOrO, Fa3006p33HOF0 U TBEPAOr'0 TOILJIUBA, KOE)(I)(I)I/II_II/IGHTBI HM30BITKA BO34yXa MU T.AO.
OCHOBBI CXKMI'aHHS BCEX BUIOB OPraHNM4YCCKOI'0 TOIJIMBA B TOIIKAX IMapoOrcHEparoponB

The main types of energy fuels and their composition, the basics of the theory of combustion, the
mechanism of combustion of all types of fuel in the furnaces of steam generators, the features of
combustion of low-reactivity and high-ash fuels, types of fuels, the organization of the combustion
process, the combustion of liquid, gaseous and solid fuels, excess air coefficients, etc. Fundamentals of
combustion of all types of fossil fuels in the furnaces of steam generators.
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XKary xypburrbLiaper [

By reneparopiapbIHbIH OTTHIKTAPBIHIAFbl OPTaHUKAIIBIK OTHIHHBIH OapJIbIK TYpJIEPIiH XKaFy/IbIH Heri3aepi
MEH Typiiepi JKOHE  OHEPKACINTIK  KOCIMOPBIHAAPIBIH  JHEPreTUKAIBIK  Ka3aHIbIKTaPBIHBIH
OTTBHIKTAPBIHJAFbl OTBHIH TYpiHE OalNIaHBICTBI JKaFyIbIH epeKIIeNiKTepi MeH oJicTepi, Ta3 Topisfi
OTBIH/BI, CYHBIK OTBHIHABI JKOHE KATThl OTBIHIBI JKaFyAblH 3aMaHayd OMIiCTepIMEH TaHBICY MKOHE
TOXipHOere eHri3y, >KarblIaThIH OTBIHHBIH TYpi MEH cHUIarTamaiapblHa OalaHBICTBI KbI3ABIPFBIII
KYPBUIFBUIAPABI TAHAAY JKOHE ecenTey

OcCHOBBI H BUIBI CXHUI'aHUSA BCEX BHUHAOB OPraHU4YCCKOIO TOINUIMB B TOIIKax IIapoOr€¢HEpaTropos,
OCOOEHHOCTH M MCTOJbI CXKUT'aHUA B 3aBUCHMMOCTH OT BHJA TOIUIMBA B TOIKAX 3HCPIrE€TUYCCKHUX KOTJIOB
IIPOMBIIIIICHHBIX HpCHHpHHTHﬁ, 3HAKOMCTBO U BHCIAPCHUEC B IIPAKTHKY COBpPEMEHHBIX METOI0B
C)KHUI'aHUsL ra3006pasHor0 TOIUIMBA, JKHUJAKOro TOIUIMBA W TBCPAOro TOIUIMBA, BI:.I60p n pacuceT
TOPEIIOYHBIX yCTpOﬁCTB B 3aBUCHUMOCTH OT BUJIa U XapaKTCPUCTUKH COKUTAaCMOI'0 TOIJIMBA

Fundamentals and types of combustion of all types of fossil fuels in the furnaces of steam generators,
features and methods of combustion depending on the type of fuel in the furnaces of power boilers of
industrial enterprises, acquaintance and implementation in practice of modern methods of combustion of
gaseous fuels, liquid fuels and solid fuels, selection and calculation of burners depending on the type and
characteristics of the fuel burned.

2.42

CoxurareibHble
ycrpoiictBa/ Burning
devices

OTBIHABI KaryIbIH

3aMaHaym  Tocumepi /
CoBpeMeHHBIE  CITOCOOBI
cKuraHmsg — Tomimsa [/
Modern methods of fuel
combustion

XKputy  SIeKTp  CTAaHIMSUIAPBIHBIH  JKOHE  OHEPKACINTIK  KOCIMOPBIHAAPIBIH — AHEPreTHUKAJIBIK
Ka3aH/ABIKTAPBIHBIH OTTHIKTAPBIHAA OPraHWKAaJbIK OTBIHHBIH SPTYPJl TYPJEPiH KaFryAblH 3aMaHayH
SmiCTEepi KOHE OHEPKICINTIK KOCIMOPBHIHAAPABIH JHEPTeTHKAIBIK Ka3aHIBIKTAPBIHBIH OTTHIKTapBIHIAA
OTBIHJBI KaFyAbIH CXeMalapbl MEH epeKIIeNiKTepi, 9AicTepi, ra3 Topi3ai, CYHBIK JKOHE KATThl OTHIHIBI
’KaryJIblH 3aMaHayH dicTepiMEH TaHbBICY, KaHATHIH OTHIHHBIH TYpPi MEH CHIIaTTaMasapblHa OaillaHBICTHI
KbI3ABIPFBIIL KYPBUIFBUIAP/IBI TAHAAY XKOHE €CENTey 3epTTENyAe

Nzyuarotcss cOBpeMEHHbIE CIOCOOBI CKUTaHMS PA3IMYHBIX BUIOB OPraHMYECKOTO TOIUIMBA B TOIKAX
sHepreTrdecknx KOTIoB TOC © MPOMBINUIEHHBIX TMPEANPHUSATHA, CXEMBI W OCOOEHHOCTH, METOJbI
C)KMTaHMsI TOIUIMBA B TOMKAX JHEPTETHYECKUX KOTJIOB MPOMBINUICHHBIX MPEANPHUITHN, 3HAKOMCTBO C
COBPEMEHHBIMH METOJaMH C)KWTAaHHS Ta3000pa3HOTO, XKHUJIKOTO W TBEPAOTO TOIUIMBA C HAMOOINbIIEH
3¢ (HEeKTUBHOCTBIO, BEIOOP M pacueT rOPEIOYHBIX YCTPOWCTB B 3aBHCUMOCTU OT BHJIA U XapaKTEPUCTHK
CKUTAeMOT'0 TOTUIHMBA.

Modern methods of burning various types of fossil fuels in the furnaces of power boilers of thermal
power plants and industrial enterprises, schemes and features, methods of burning fuel in the furnaces of
power boilers of industrial enterprises, acquaintance with modern methods of burning gaseous, liquid
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and solid fuels with the highest efficiency, selection and calculation of burner devices depending on the
type and characteristics of the fuel being burned.

2.43

KbutysHepreTuKanbK
KOHABIPFBIIApABI
manganany Ke3iHIer1
KOpIlIaraH OpTaHbl KOpray
/ OxpaHa OKpY’KafoIIeH
Cpeabl IpH 3KCILTyaTanuil
TCIUIOOHEPTETUYECKOT'O
obopynoBanust/
Environmental protection
during the operation of
thermal power equipment

ety sHepreTHMkanblK KaOABIKTapAbl xKoOajay, MOHTaXIAy JXOHE NalJanaHy Ke3iHIe TaOWFaTThI
KOpFay casicaThlH iCKe achIpy 9iCTepi, OpTYpPJi OTBIHABI XKaFy Ke3iHAe 3WSHIBI KOCTANapAbIH TY31Ty
npouecTepi, KOpIIaraH OpTara 3HSHIBI 3aTTApIblH INBIFAPBIHIBUIAPBIH TOMEHJAETY JKOHiHAeri ic-
mrapanap, KOC-ta 3usSHIBI 3aTTapAblH IIBIFAPBIHABUIAPHIH Ta3apTyIblH Ka3ipri 3aMaHfbl TocULIepi
3epaeneHeni. KopiaraH opTaHbl KOpray >KOHE TaOWFH pecypcTapAbl YTHIMABI MaiinanaHy, KOpLIaraH
OopTa MEH YHEPreTHKAaHBIH KaCHETTEPi MEH 03apa OPEKETTECTIrl TypaJibl OUTIM KaJbIITaCaIbI.

Nzyvarorcs MeToapl peann3alud MPUPOJOOXPAHHOW MOJUTUKH TPH TPOSKTHPOBAHWH, MOHTAXKE H
9KCIUTyaTallly TEIJI0HEPreTHIECKOTo 000pYAOBaHMs, IPOLECCH 00Pa30BaHUs BPEIHBIX IPUMECEH MPH
CKUTaHUHM Pa3IUYHBIX TOIUIMB, MEPOMNPHUATHS 10 CHW)KEHUIO BBIOPOCOB BPEOHBIX BEIIECTB B
OKPYKAaIOIyI0 CpeAy, COBPEMEHHbIE CHOCOOBI OYHCTKM BBIOPOCOB BpedHbIX BemecTB Ha TOC.
DopMHUPYIOTCS 3HaHHWA B 00JACTH OXpaHbl OKPYXKAIOLIEH cpelbl M palMoOHAIBHOTO HCIIOJIB30BaHUS
TIPUPOJIHBIX PECYPCOB, O CBOICTBAX M B3aMMOJACHCTBUH OKPYKAIOIIEH Cpebl M SHEPTETHKH.

Methods for implementing environmental policy in the design, installation and operation of thermal
power equipment, the processes of formation of harmful impurities during the combustion of various
fuels, measures to reduce emissions of harmful substances into the environment, modern methods for
cleaning emissions of harmful substances at thermal power plants are being studied. Knowledge is being
formed in the field of environmental protection and rational use of natural resources, about the properties
and interaction of the environment and energy.

2.44

WNmxenepnik  sKojorust/
WmxenepHass  sxonorust/
Engineering ecology

DKosorust xoHe TaOWFHM pecypcTapAbl YThIMIbI MaialaHy acleKTUIepiH, )KbUTY 3JIEKTp CTaHIUSIIAphI
MEH OHEPKICINTIK KOCIMOPBIHAAP/IBIH KbUTY YHEPTETHKAIBIK JKOHE KBUTY TEXHOJOTHSIIBIK JKa0[bIKTaphl
JKYMBICBIHBIH KOpILIAFaH OpTara 9CEPiH, TEXHUKAJIBIK KOHE SKOHOMUKAIBIK Tacuiaepmer KOC kopiaran
oprara Tepic aocepiH TemeHAery omicrepiH, KXIC xoHe OHEpKACINTIK KOCIMOPBIHAAPABIH JKBLTY
SHEPIeTUKAJIBIK Ka0IBIKTAPhIH kK00aiay, MOHTaX Ay KOHE MaljailaHy Ke3iHJe YHEPTHs YHEMICY JKOHE
TaOUFATTHl KOPFay TEXHUKAJIBIK CasCAThIH iCKE achIpy MOCEIIeIepiH 3epaeiieh .

N3ydaeT acmieKThI 3KOJOTHH U PAIIMOHAIFHOTO UCIIOB30BaHUS MPUPOIHBIX PECYPCOB, BIUSHUS PaOOTHI
TEIUIO3HEPTETUYECKOTO U TEIIOTEXHOJIOTHYECKOTO 000PYA0BaHUS TEIIOBBIX 3JCKTPUICCKUX CTAHIIUN U
MPOMBIIIUICHHBIX TPEANPHUSATHA Ha OKPYKAIOMIYI0 Cpeoy, METOABl CHIDKEHUS OTPHUIATEIbHOTO
BozzericTBUuA TOC Ha OKPYKAIOIIYIO MPUPOIHYIO CPeNy TEXHUUECKUMHU U SKOHOMUYECKUMU MPUEMaMU,
BOIIPOCHI pealm3aliiil  JHeprocOeperaronieil W MPUPOJOOXPAHHON TEXHUYECKOW TOJHUTHKH TIPH
MPOEKTUPOBAHUM, MOHTAXE M OIKCIUIyaTalldd TEIUIOdHEpPreTuueckoro obopymoBanus TOC w
MTPOMBIIIUICHHBIX MPEANPHUITHH.

Studies aspects of ecology and rational use of natural resources, the impact of the operation of thermal
power and heat technological equipment of thermal power plants and industrial enterprises on the
environment, methods for reducing the negative impact of thermal power plants on the environment by
technical and economic methods, issues of implementing energy-saving and environmental protection
technical policies in the design, installation and operation of thermal power equipment of thermal power
plants and industrial enterprises.

OH/PO/ON 1,
11

2.45

DHeprus Ccakray JKOHE
SHEpTHUs ayJuT /

OHeprusi YHEMJEY KOHE DHEprusl ayIuTi YFBIMAAPBIH Oepeli, SHeprusiHbIH OanaMaiel Ke3[epiH jKoHe
OJIapJIbIH KOJIJIAaHBUIYBIH €CKepe OTBIPBIN, PHEPTHsl YHEMJIEY KaruaaTTapbl MEH OMiCTepiH Kapaijibl,

OH/PO/ON 1,
11




OHeprocoOepexeHmne u
SHeproayuT/ Energy
saving and energy audit

Kazakcran PecriyOnukachbIHBIH MEMIIEKETTIK cascaThiHa COMKec dHEPTHsl YHEMJIEY JKOHE SHEPTHs ayIHTi,
Ka3ipri Ke3eHJe JKOHE IepCIeKTHBaZa JOCTYpJIi eMeC JHEprus Ke3IepiH eHri3y cayiaChlHIaFbl
Macelenepal 3epaeneii.

XKbuty sHepreTHKachlHIa SHEPTUs YHEMAEY TEXHOJIOTHSUIAPBIH, OHEPKACINTIK KACIIOpPBIHAApa JKOHE
JKBUTY DHEPTeTHKACHIH/IA YHEPTHsl ayAUTIH KYPTi3y HETi3/IepiH 3epaeneiii.

Haer nonsTHs JHEProcOEPEeKEHUsT W DHEProayauTa, pPacCMaTPUBACT MPHUHIMUIBI M  METOJIbI
9HEProcOEpPeKEeHNUs, YUUTHIBAs aIbTEPHATUBHBIC UCTOYHUKH SHEPTUH U UX IPUMEHEHUE, B COOTBETCTBHE
¢ rocyaapcTBeHHOW mosuTukoiW PecnyOmukm KaszaxcraH u3ydaeT BOHpOChl B 00JacTh
DHEProcOepeKeHUsT W DJHEProayAwWTa, BHEAPEHHS HETPATUIMOHHBIX HWCTOYHHKOB DSHEPTrUM Ha
COBPEMEHHOM 3Tarl€ U B IEPCIIEKTHUBE.

Nzyuaer sneprocOeperaionye TEXHOJIOTUN B TEILIOIHEPTETHKE, OCHOBBI MPOBEACHUS DHEProayauTa Ha
MIPOMBIIUICHHBIX NPEANPUATHSAX U B TENJIOIHEPTETHKE.

Gives the concepts of energy saving and energy audit, considers the principles and methods of energy
saving, taking into account alternative energy sources and their application, in accordance with the state
policy of the Republic of Kazakhstan, studies issues in the field of energy saving and energy audit, the
introduction of non-traditional energy sources at the present stage and in the future.

He studies energy-saving technologies in the thermal power industry, the basics of energy auditing at
industrial enterprises and in the thermal power industry.

Koy TeHepanusiay

OTBIH-DHEpTETHKA KEIUIeHIHJEe, OHEPKACIN canalapblHIa, KOIIKTe, Kby OHMIPTIll KOHABIPFHLUIAPIBI
naiijanany Ke3iHAe OJHeprus yHemzaey OoiblHIIA OUTIMAII, ICKEpNiKTEp MeEH JaFIblIapabl
KaJIBINITACTHIPabl, JHEPTHS YHEM/IEY OOWBIHINA MTPAKTUKAIBIK [Tapaiapabl urepyre biknan ereni. Kazipri
YaKbITTa JKOHE IEPCIeKTHBaza deMieri xoHe KaszakcraHmarbl SHEPTUsl YHEMJICY/Il NaMbITY/IbIH *XKaii-
KYHiH, ipobiemManapsl MEH OarbITTapblH 3epielnieiiii. DHeprus )KoHe PecypCThl YHEMIEYy TYPFBICBIHAH

KOHIBIPFBLIAP b . . . 7 L
HaﬁnanaHy Ke3iHIleFi Hp06HeMaJ'II>IK Y4acKeJICpAl auKbIHAAY; SHCPTUA YHCMACYIIH YThIMAbI TICUIIH TaHAAY OLIIri" JaMbITaJabl.
SHEDIHS Hemaev/ dopMupyeT 3HaHHUS, yYMEHHs M HaBBIKH 10 DJHEProcOCPEKEHHI0 B TOILIMBHO-YHEPI€THUECKOM
p YHEMACY KOMILIEKCE, OTPAacisAX IMPOMBILUIEHHOCTH, HA TPAHCIIOPTE, IPU IKCIUIyaTaluy TEIIOTEHEPUPYIOIUX
DHeprocOepexKeHne Mpu
2.46 SKCILTYATALHH YCTaHOBOK, CIIOCOOCTBYET OCBOCHHMIO MPAKTUYCCKUX Mep IO 3HeprocOepekeHuro. Mzydaer cocrosHue,
TGHHOZGHG B —— mpoOJIeMBI M HATIPaBJICHHs Pa3BUTHA dHeprocoepexeHus B Mupe n Kazaxcrane B HacTosIIee BpeMs U B
CTB.HOBOKI/) Elil}(,ar HlsaVin MEPCIICKTUBE. PaszBuBaer YMCHHUE OIPCACIICHUA HpOGJ’IGMHLIX Y4aCTKOB C TMO3UIMU BHEPro- u
Y 1ergy g pecypcocOepereHusi; BBIOOpa palMOHAILHOTO CII0C00a SHEProcOepeKeHNUs.
in the operation of heat = —— - -
L : Forms knowledge, skills and abilities for energy saving in the fuel and energy complex, industries,
generating installations . . L . . .
transport, in the operation of heat generating installations, contributes to the development of practical
energy saving measures. It studies the state, problems and directions of development of energy saving in
the world and Kazakhstan at the present time and in the future. Develops the ability to identify problem
areas from the standpoint of energy and resource saving; choosing a rational way of energy saving.
DHEPTUATACHIFBIIIITAP B Kacauapl CYBIKTBI OHIIPY JKoHE Tapary Xyiemepid, TOHA3BITKBIT KOHABIPFBUIAPIABIH TYpPJIEpi MEH
OHIIpY  KOHE  Tapary | KOHCTPYKUMsUIApBIH, KOCIOPBIHAApIABl ayaHbl Oeily eHIMIepiMeH KaMTaMachl3 €Ty JKykenepi MeH
247 Kyitenepi/ CucteMbl | KOHIBIPFBUIAPBIH, CHIFBUIFAH ayaHbl OHIIPY JKOHE Tapary »KyHellepiH, OHAIpPICTIK CyMeH >KaOJbIKTay OH/PO/ON 1,
' MIPOU3BOJCTBA U | )KYHenepiH, ©HEPKOCINTIK KOCIMOpbIHAApAbl OTHIHMEH KaOAbIKTay JKYHelepiH 3epAcieiil XKoHe 11
pacrpeeneHus Kapaiael. CTymeHTTepae DHEeprus TachIMaIayIIbIIapAbIH HETI3rl TYpJIepiH OHIIpY JKOHE Tapary

sHepronocureneit/ Energy

JKYHeNepiHiH XKaJllbl KaFuAaTTaphl, KYPbUIBIMBI MEH KYMBIC icTeyi Typanibl OiliMAl KalbIITaCThIPaabl.




production and
distribution systems

N3yuaeT u paccMaTpuBaeT CUCTEMBI IPOU3BOACTBA U PACIPEACICHUS UCKYCCTBEHHOTO XOJIOAA, BUABI U
KOHCTPYKIMHA XOJIONWJIBHBIX YCTAHOBOK, CHCTEMbl M YCTaHOBKM oOOecleueHHs MpeanpHusITuil
IPOAYKTaMHU pAa3[ClICHUs] BO31yXa, CHCTEMBI IIPOM3BOACTBA U pACIpENEIEHUs CXKATOro BO3IyXa,
CHCTEMBl IPOM3BOACTBEHHOTO BOJOCHAOKEHUS, CHCTEMBl TOIUIMBOCHAOXKEHUSI MPOMBIIUICHHBIX
npeanpuatuii. opMupyer y CTyACHTOB 3HAHUS OOLIMX MPHUHIMIIOB, CTPYKTYPHI U (DYHKIIMOHUPOBAHUS
CUCTEM IIPOM3BOJACTBA U PACIPEACICHNsI OCHOBHBIX BUIOB YHEPrOHOCHUTEIEH.

Studies and examines systems for the production and distribution of artificial cold, types and designs of
refrigeration plants, systems and installations for providing enterprises with air separation products,
systems for the production and distribution of compressed air, industrial water supply systems, and fuel
supply systems for industrial enterprises. Forms students' knowledge of the general principles, structure
and functioning of systems for the production and distribution of the main types of energy carriers.

2.48

OHeprusi TaChIFBIIITAPIBI
OHJIIPY JKOHE TachIMajiay

Kyienepi/ Cucremsl
MPOU3BOJICTBA u
TPaHCTIOPT
9HEeproHocurenei/

Production systems and
transport ~ of  energy
carriers

DHeprus TachIMAIAYIIbUIAPALI OHAIPY KOHE TachIMangay IKYHeNepiHiH JKajmbl KaruaarTaphl,
KYPBUTBIMBI 9HE JKYMBIC iCTEY1, SJHEPTHS TaChIMAIIayIIbUIAP/IbIH HETI3T1 TYpJepiH OHIIPY KoHE Tapary
CXEMaJapbIHBIH KYPBUIBICHL, OPEKeT eTy KaFuAaTrTapbl MeH KOHCTPYKIUSIApbl Typajbl OimiMai
KaipInracteipaabl. OKyIIbUTApFa CHIFBUIFAH ayaHbl, CYBIKTBI, ayaHbl, OTBIHIBI, CyAbl 0oy eHiMIepiH
OHIIIpY KOHE TapaTy >KYHelepiHiH YTBIMABI CXEeMalapbhlH TaHJay, OCHI JKYHeNepIiH HeTi3ri jkoHe
KOCAJIKBI )Ka0IBIKTapbIH K00asay, ecernTey, TaHIay )KoHe NMaianaHy JarIblIapblH YHpeTei.

®dopmupyeT 3HaHHS OOIMX NPUHIHUIOB, CTPYKTYpHl U (HYHKIMOHHUPOBAHHUSI CHCTEM IMPOMU3BOACTBA M
TpaHCIIOpTa OJHEProHOCHUTENel, 00 yCTpOHCTBE, MNPHUHLMIIAX JACHCTBUA M KOHCTPYKLMAX CXEM
NPOM3BOJCTBAa M paclpelesieHHs OCHOBHBIX BHIOB JHeproHocureneil. IlpuBuBaer y oOyuarommxcs
HaBBIKM B BHIOOpE DPALMOHAJIBHBIX CXEM CHUCTEM IPOM3BOJCTBA U PACHPEACICHUS CKATOTO BO3IYXa,
X0JI0/1a, IPOAYKTOB pa3elieHns] BO3yXa, TOIUTUBA, BOJIbI, IPOCKTUPOBATh, PACCUUTHIBATH, BHIOUPATh U
9KCIUTYyaTHPOBaTh OCHOBHOE U BCIIOMOI'aTeJIbHOE 000PYAOBAaHHE 3TUX CHCTEM.

Forms knowledge of the general principles, structure and functioning of systems for the production and
transport of energy carriers, about the structure, principles of operation and designs of production and
distribution schemes for the main types of energy carriers. It instills in students skills in choosing
rational schemes for the production and distribution systems of compressed air, cold, air separation
products, fuel, water, design, calculate, select and operate the main and auxiliary equipment of these
systems.

7KbLTy 2JIEKTP CTAaHIHUSJIAPbI MEH OHEPKICINTIK KIcimopsIHaapAaFbl PU3HKA-XUMHSIBIK npouectep / Moaynas ®@U3HKO-XMMUYECKHE MPOLECCHI HA TEMJIOBbIX

3J1eKTPOCTAHIMAX U mpoMbiiieHHbIX mpeanpuaTusax/ Module of Physical and chemical processes at thermal power plants and industrial enterprises

2.49

Koy 3IIEKTP
CTaHIHSIIAPHI MeH
OHEPKACINTIK

KOCIOPBIHIAPIaFbI
(U3UKA-XMUSITBIK
nporiectep [/ Dusmko-
XUMHYECKUE METOBI
NOATOTOBKM  BOABI  Ha
TEIUIOBBIX
AIIEKTPOCTAHIHUX u

Kbty snexTp craHIUsUIapel MEH OHEPKASCINTIK KocimophIHAapaa TaOWFu Cynapibl JailbIHAayAbIH
TEXHOJIOTHSJIBIK HETI3NIEPiH 3epTTey, TaOUFU CYyJapiAbl XKIKTEY JKOHE CyIbl JalbIHIAyIbIH (U3MKa-
XUMUSIIBIK, OICTEpi, KOcCTajgapIbl >KIKTEY, OHEPKICINTIK KOCITOPHIHAApAa CyAbl alIbIH-ala Ta3apTy
omicTepi, cCynOsl JaiiblHOAy OKYHeENepiHiH >KaOObIKTapbl TaOWUFW >KOHE KOHTYpPJBl  CyJapAblH
KacHeTTepiMeH, KYpPaMbIMEH, JKaONBIKTBHIH KOPPO3WSACHIH TYNBIPATHIH HETI3TI  (HHU3MKA-XUMUSIIBIK
MPOILIECTEPMEH TaHBICY, KaK IIeH IeriHAIepAiH naiaa 60mysl, nuiaM, OyAbIH JacTaHybl.

N3ydyeHne TEXHOJOTMYECKMX OCHOB IIOJATOTOBKM MPHUPOJHBIX BOJ Ha TEMJIOBBIX 3JIEKTPUYECKUX
CTAaHIUAX W MPOMBIIUICHHBIX TPEANPHUITHX, KIacCU(PUKAIUS MPUPOAHBIX BOA M (DPU3UKO-XUMHUYECKHE
METO/BbI MOATOTOBKM BOABI, KilaccH(pUKaus mpuMeceld, METOAbl MPEABAPUTEILHON OYMCTKHA BOABI HA
MIPOMBINUICHHBIX TPEANPUATHAX, O00OpYIOBaHHE CHCTEM TOATOTOBKH BOJBI O3HAKOMJIEHHE CO

OH/PO/ON 1,
1




IMPOMBIIIICHHBIX
npennpusitusix/  Physical
and chemical methods of
water treatment at thermal
power plants and
industrial enterprises

CBOWCTBAMH, COCTaBOM IPHPOAHBIX M KOHTYPHBIX BOJ, C OCHOBHBIMH (PU3IUKO-XUMHUECKHUMH
NpOoIecCaMy, BBI3BIBAIOIIMMHU KOPPO3HI0 000pYHOBaHUs, 00pa30BaHMs HAKUIHM U OTJIOXKCHUH, IIIaMma,
3arpsi3HEHMs 1apa.

The study of the technological foundations of the preparation of natural waters at thermal power plants
and industrial enterprises, the classification of natural waters and physical and chemical methods of
water preparation, the classification of impurities, the methods of preliminary water treatment at
industrial enterprises, the equipment of water treatment systems, familiarization with the properties,
composition of natural and contour waters, with the main physical and chemical processes that cause
equipment corrosion, the formation of scale and deposits, sludge, steam pollution.

KOC xome OK cy
naiiHaay/
Bonmonoaroroska na TOC

JKOC sxoHe eHepKocin OpbIHAA MaijanaHy VIIH CyAbl JalbIHIAYIBIH TEXHOJOTHSIBIK HETi3NEpiH,
TabuFu cynapipl ChiHBINTayAbl koHe XKOC mMeH eHepKacil OpbIHIA Maijanany YIIiH CyIbl JalbIHAAY
omicTepiH, OHEPKACINTIK KOCIMOphIHAApAa CyAbl aJJbIH alla Ta3apTy oIICTepiH, CYABl NailblHAay
JKYHeJIepiHiH KaObIKTapbIH, XaOJBIKTBIH KOPPO3USACHIH TYABIPATBIH HETI3r (DU3MKAIBIK-X UMHSIIBIK
MPOIECTePMEH, KaK TeH MOTiHAUIEP/IiH, MUIAMHBIH, Oy/IbIH JacTaHyBIHBIH MTalia OOMyBIMEH TaHBICYIBI
3epAeneIi

N3yyaeT TEXHONOTMYECKHE OCHOBBI TMOATOTOBKM BOA 1 ucnois3oBanuss Ha TOC wu I,
KJIacCU(UKAKMA TPUPOTHBIX BOJI M METOIBI MOATOTOBKHM BOABI IIA Hcmoyib3oBanus Ha TOC wu IIII,
METOJIbI TPEABAPUTEIHLHON OYUCTKH BOJbI Ha MPOMBINUICHHBIX MPEINPHUATUAX, 000PYIOBAaHUE CHCTEM

2.50 o
u T/ Water treatment at | mOATOTOBKH BOJbI O3HAKOMJIEHHE CO CBOMCTBAMH, COCTaBOM MPHUPOAHBIX M KOHTYPHBIX BOJ, C
thermal power plants and | ocHOBHBIMH ~ (PH3MKO-XMMUYECKUMH  MPOLIECCAMH,  BBI3BIBAIOIIUMU  KOPPO3HIO  000pYHOBaHMS,
industrial enterprises 00pa3oBaHMs HAKMITH M OTJIOKEHHIH, IIIaMa, 3arpA3HEHMS Tapa
Studies the technological foundations of water treatment for use at thermal power plants and industrial
enterprises, classification of natural waters and methods for preparing water for use at thermal power
plants and industrial enterprises, methods for pre-treatment of water at industrial enterprises, equipment
for water treatment systems, familiarization with the properties, composition of natural and contour
waters, with the main physical and chemical processes that cause corrosion of equipment, the formation
of scale and deposits, sludge, steam pollution.
JKbuTy SHEpreTHKaNbIK KaOABIKTHIH CEHIMJII JKOHE THUIMJI JKYMBICHIH KaMTaMachl3 €Ty MaKCaThIHJa
METaJIJIbI KOppO3UsaH KOpray TEXHOJIOTUSICBIH 3epheney, 3IIEKTPOXUMUSIIBIK JKOHE
OHepreTHKabIK AIIEKTPOMEXAHUKAIBIK KOPPO3Us TYCIHIr, KOpPpO3MWsJaH KOpFay oHiCTepi, KOHCepBalMsjay TYCIHIri,
a0 IbIKTapBIHBIH KBUTy SHEPTeTUKAJIBIK JKa0IbIKTHl KOHCEpBAaNMsIAYy SmicTepl MeH TapTiOi, ®aOapIKThl KOHCEepBAIUsIay
KOpPPpO3UAChL MECH YH.IIH KOJAaHbUIATbIH XUMUAJIBIK PCArCHTTCP, JKOFaphl JKOHC TOMCH TCMIICpAaTypajlap/a Ka3aHAbIKTapAbl
KOHCEpBaIUACHI/ KOHCEepBaIlMsUIay CXeMajapel MEH pexumaepi, TypOuHamap MeH KOCalKbl  KaOJbIKTapabl OH/PO/ON
2.51 | Kopposus u koHCcepBalusi | KOHCEpBalLUsuIay 13
OHEPreTU4YECKOro I/IBy‘leHI/IC TCXHOJIOTUMU 3alllUTbl MCTAalJIa OT KOPpPO3UHU, C MLCIbIO obecrieyeHust Haz[excﬂoﬁ u

obopymoBanus/ Corrosion
and  conservation  of
power equipment

3 pexTuBHON pPabOTHI TEIIOIHEPTETUUECKOTO OOOpPYMOBAHUSA, TOHATHE OJJICKTPOXUMUICCKON |
ANEKTPOMEXAHUYECKOW KOPPO3UH, METOJABI 3alllUThl OT KOPPO3HH, IMOHATHE KOHCEPBAIlUU, METOIBI U
MOPAAOK KOHCEpBAIUN TCIIJIOOHECPTCTUUCCKOTO O6OPYI[OB3HI/I$I, XUMUYCCKUE PCArCHThI, IMPUMCHACMBIC
JUTS KOHCEpBAIlMK O0OpYIOBaHMS, CXEMbl M PEXHMBl KOHCEPBAIMM KOTJIOB INPH BHICOKONH W HU3KOU
TeMnepaTypax, KOHCepBalwsi TypOMH U BCHOMOTaTeIbHOTO 000PY/I0BaHUS




Studying the technology of protecting metal from corrosion in order to ensure reliable and efficient
operation of heat power equipment, the concept of electrochemical and electromechanical corrosion,
methods of corrosion protection, the concept of conservation, methods and procedures for the
conservation of heat power equipment, chemical reagents used for conservation of equipment, schemes
and modes of conservation boilers at high and low temperatures, conservation of turbines and auxiliary
equipment.

XKaOnpIKTBI KOppO3USIAH
Kopray ajictepi/ Metombl
3a0UTEl  000pYAOBaHUS

Keity sHepreTHKaiblK KaONBIKTBIH CEHIMAI XYMBICBIH KaMTaMachbl3 €Ty MakcaThlHAa MEeTaJlIbl
KopposusiiaH Kopray. KasaHAbIKTapAbl jKOFapbl TeMIeparypaia cakTay cXeMallapbl MEH PexHMIepi.
KazanapikTapbl TOMEH TeMIeparypanap Ke3iHJe pearcHTTepMEH KOHCepBalUsiay cXeMallapbl MeH
pexxuMIepi. ATeHTCI3 cakTay 9icTepi. TypOUHAIAPIbI, XKBUTY KEJIJIEPIH KOHE KOCAIKBI a0 IbIKTap bl
KOHCepBalusiay. ODICKTPOXUMHSIIBIK JKOHE SJICKTPOMEXAHUKAIBIK KOPPO3Usl TYCIHIri, KOPPO3WsaaH
KOpFay 9JlicTepi, KOHCepBalysiiay TYCIHIr, )KbUTYy SHEPTeTHKANBIK Ka0IbIKThl KOHCEpBaIMsiay daicTepi
MEH TOpTiOi, ka0 IBIKTEI KOHCEPBAIUsIay YIIH KOJIAaHBIIATEIH XUMISUTBIK PEarcHTTep

3ammra MeTajiia OT KOPPO3WH, C IIENbI0 OOecreueHHs HaIe:KHOUW pabOThl TEMIO3HEPTeTHYECKOTO

2.52 N
ot xoppo3un/ Methods for | o6opynoBanus. CXxeMbl U pe)KUMbI KOHCEPBALIUK KOTJIOB TIPH BBICOKOMW Temrepatype. CXeMbl U peKUMBI
protecting equipment | KoHcepBalMK KOTJIOB peareHTaMH IPH HU3KHX TeMIepaTypax. be3peareHTHbIE METO/bI KOHCEPBAIMH.
from corrosion KOHCepBalusi TypOWH, TEIJIOBBIX CETe M BCIIOMOTATEILHOTO O0OpYIOBaHHS. KOPPO3UOHHEIC
WCTIBITAHMSL.
Protection of metal against corrosion, in order to ensure reliable operation of thermal power equipment.
Schemes and modes of conservation of boilers at high temperatures. Schemes and modes of conservation
of boilers with reagents at low temperatures. Reagent-free preservation methods. conservation of
turbines, heating networks and auxiliary equipment. corrosion tests.
KOC, MADC xone OK KONmIaHBUIATHIH JKBUTY DJIEKTP CTAHUUSJIAPHl MEH Ka3aHIBIKTAPABIH CY-
XUMIBUTBIK PEXXKUMACPiH, Oy KOHAEHCAThIH OHIIPICTEH Ta3apTy MaceJelNepiH, pTYPIi mapaMeTpiep MeH
Oy OHIMALIII Ka3aHIBIKTaphl YIIIH JKbUTy TacCBIFBII PETiHAE MaiilalaHblIaThIH Cy PEKUMACPIH, CY-
T ek XUMUSIIBIK, PEKAMHIH Haiganany YHeMIUTITiHE KoHe Ka0bIK KYMBICHIHBIH CEHIMIUIITIHE ocepiH, Cy-
cran ym AL ? M:g XUMUSUTBIK PEXKHUM/II JKYPTi3y HETI3JepiH, KCIMOPBIHAAPIBIH JKBUTY SHEPTETHKAIBIK Ka0IbIKTapPBIHBIH
HHAnap KOHTYpJIapblH/Ia TailaiaHy VIIH Cy-)KbUTy TAaCBIFBIIITHI JAWBIHAAY TEXHOJIOTHUSCHIHBIH HETi3/IepiH
Ka3aH/[BIKTapAbIH cy- sepaeney
XUMUSAIIBIK pe)KI/IM,Z[epi / - <
N3yvaeHue BOJHO-XMMUYECKUX PEKUMOB TEIUIOBBIX AJIEKTPOCTAHIIMEI U KOTeNbHBIX, BXP nmpuMensembie
Boano-xumudeckne
UMb — TOC, I'POC wu IIII, BompocoB OYHCTKH KOHAEHCATa Tapa C MPOU3BOJCTBA, PEXKHUMBI BOIBI OH/PO/ON
253 |P . UCTIOJIB3YIOIIEHCS KaKk  TEIUIOHOCHUTEIb JUIS KOTJIOB Pa3IMYHBIX napaMeTpoB u
AIEKTPOCTAHITHIHA u 13

KOTENLHBIX/ Water-
chemical regimes  of
thermal power plants and
boiler installations

[apOINIPOU3BOAUTEIBHOCTH, BIMSIHUE BOJHO-XMMHUUECKOTO PEXHMMa HAa SKOHOMHYHOCTD 3KCIUIyaTallud U
Ha HaJeKHOCTh PabOThl O0OPYHOBaHWS, OCHOBHI BEIEHHS BOJHO-XHMHUYECKOT'O PEXUMa, OCHOBBI
TEXHOJIOTMHX MOJrOTOBKH BOABI-TEIZIOHOCUTES ISl HCIIOIb30BAHUS B KOHTYpPaX TEIUIOIHEPIe€TUUECKOI0
000pyI0BaHMS NPEANPHATHI.

Studying the water chemistry regimes of thermal power plants and boiler houses, water chemistry used at
thermal power plants, state district power plants and industrial enterprises, issues of cleaning steam
condensate from production, water regimes used as a heat carrier for boilers of various parameters and
steam production, the influence of the water chemistry regime on the efficiency of operation and on the
reliability of operation equipment, the basics of maintaining a water-chemical regime, the basics of the




technology for preparing water-coolant for use in the circuits of heat and power equipment of
enterprises.

2.54

Cynbamap  xoHe  cy-
XUMHUSIIBIK pexxumMaep/
CxeMbl u BOJIHO-
XUMHYECKHE  PEXUMBI/
Schemes and  water-
chemistry regimes

KazaHapIKTapAbIH cXxeMallapbl MEH CY-XUMUSUIBIK PEXKUMACP], CYy-XUMUSUIBIK PEXUMAEPIH, KBUTY dJIEKTP
CTaHIUsIapbl MEH Ka3aHIABIKTapAbIH CY-XUMHUSIIBIK pe>K1/IMz[epiH )K06aﬂay JKOHE naljanany Meceﬂenepi,
JKBLTY OJICKTPp CTaHOUAJIApbIHAAQ, MEMJIEKETTIK aydaH[bIK DJJICKTP CTaHIUAIapbl MCH GHepKQCiHTiK
KOCIMOpBIHAApAa KOJJAHBUIATHIH CY-XUMHUSUIBIK pPEXUMIep, Oy KOHIEHCAThIH OHIIPICTeH Ta3apTy
Mocenesnepi, opTypii mapaMeTpiep MeH Oy eHIMIUIrT Ka3aHIBIKTapbl YIIIH JXbULy TachbIMaiJaFrbILl
peTiHjie naliaaNaHbUIaThIH Cy PeXUMIEP] 3epTTenei

I/I3yanOTC$[ OCHOBHBIE CBCACHUA II0 CXEMaM H BOAHO-XMUMUYCCKHM PCEKHUMaM KOTJIOB, BOIPOCHI
MPOCKTHUPOBAHNA W IKCIUTyaTalukd BOAHO-XUMHUYCCKHUX PCKHUMOB, BOIHO-XUMHYCCKHUX PCIKHUMOB
TCIIJIOBBIX SHCKTpOCTaH]_[I/Iﬁ N KOTCJIbHBIX, BOAHO-XUMHWYCCKHUX PCKUMBI IMPUMCHACMBIC HA TCIIJIOBBIX
QJICKTPUICCKUX CTAHIUAX, TOCYAAPCTBCHHBIX paﬁOHHLIX QJICKTPUICCKUX CTAHIHUAX U IMPOMBIINIICHHBIX
MIPEANPUATUH, BOIIPOCOB OYUCTKU KOHAEHCATA Napa ¢ IPOU3BOJCTBA, PEKUMBI BOJBI UCIOJIb3YIOLIEHCS
KaK TCIVIOHOCUTEIIb I KOTJIOB Pa3JIMYHBIX IMMAPaMETPOB U MapOIPOU3BOJUTEIIBHOCTH

Studies the basic information on schemes and water-chemical regimes of boilers, issues of design and
operation of water-chemical regimes, water-chemical regimes of thermal power plants and boiler houses,
water-chemical regimes used at thermal power plants, state district power plants and industrial
enterprises, cleaning issues. steam condensate from production, modes of water used as a heat carrier for
boilers of various parameters and steam output

3.

KIT nuxai (KK/TK) = 60 kpeant /Iuxa II] (BK/KB) = 60 kpeauton/ PD cycle (KV/EC) = 60 credits

ba3aabIk uH

JKeHePJTiK JaibIHABIK Moayi / Moayas 6azoBas un:keHepHas noaroroska/ Module of basic engineeri

ng training

3.1

Koinysnepreruka
JKylenepi MEH >HEPTHHBI
KOJIIaHy /
TeHJ’IOBHepFeTI/I‘leCKI/Ie
CHUCTEMBI u
3HepFOI/ICHOJ'H>30BaHI/IC/
Thermal power systems
and energy use

Op typm XKDOCH, OK XbUly oHEe JIIEKTPMEH >KaOIbIKTay >KYHENepiHiH Kallbl KaFuIaTTapbiH,
KYPBUIBIMBIH JKOHE JKYMBIC ICTEyiH Oy, >KbUTy - TEXHOJOTHSJIBIK OHIIPICTE JHEpPrusl NaijanaHy
MIHIETTEpiH KO0 oHe melry; K30-na 31eKkTp 3Heprusacsl MeH JKbUTy bl apajiac @HIipy Typasibl TYCIHIK
0epy, OHEPKOCINTIK KOCIMOPHIHHBIH TEXHOJOTHSUIBIK KaXKETTUTIKTEPTe, KBUIBITYFa, JKEIICTYTe MKOHE
BICTBIK CYMEH >Ka0JbIKTayFa >KbUIy TYTHIHY CHIIATTaMAachIMEH TaHBICY; op TYPJIi JKbUIY SHEPIeTHKAJIBIK
JKyHenepai ecenteyaiH MPaKTUKAIBIK JIaFIblIapblH HTepY

5

3HaHre OOMIMX MPHUHIUIOB, CTPYKTYPHl M (PYHKIMOHMPOBAHHS TEIUIOBBIX JJICKTPUUECKUX CTAHIHUH
PasIM4HOTO BUAA, CUCTEM TEIUIO- U 3JIEKTPOCHAOKEHHS MPOMBIIUICHHBIX NPEANPUATHH, TOCTAHOBKH U
pelleHus 3a4a4 DHEProMCIIONb30BaHUS B TEIUIOTEXHOJOTHYECKOM IIPOU3BOJICTBE; IIPEACTABICHHE O
KOMOWHHMPOBAaHHOH BBIPaOOTKE 3MEKTpOodHepruM MU Teria Ha TOL[; oO3HAKOMJIEHHME C COCTaBOM M
CTPYKTYpOH  TEIUIOTEXHOJIOTHYECKOI'0  TMPOU3BOJCTBA,  XapakTEPUCTUKAMH  TEIUIONOTPeOIeHUs
MIPOMBIIIUIEHHOTO TPEANPHUATHS Ha TEXHOJOTHMYECKHE HYXABI, OTOIUIEHHWE, BEHTHILILUIO M Topsdee
BOJIOCHAOXEHHUE; MpHOOpEeTeHHE MPAKTHYECKHX HABBIKOB pacueTa Pa3iMyYHBIX TEIIOdHEPTreTHYECKUX
CUCTEM

Knowledge of the general principles, structure and functioning of thermal power plants of various types,
systems of heat and power supply of industrial enterprises, setting and solving problems of energy use in
heat engineering production; understanding of the combined generation of electricity and heat at central
heat and power plants; familiarization with the composition and structure of heat technology production,

the characteristics of heat consumption of an industrial enterprise for technological needs, heating,
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https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/central+heat+and+power+plants
https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/central+heat+and+power+plants

ventilation and hot water supply; acquisition of practical skills in calculating various heat and power
systems

3.2

CI)IFI)IMJIaFBIH_ITap MCH
JKbLTYJIBIK
KO3FanTKeITap/
Harneratenu m TeIwioBbIE
meuratenun/ Superchargers
and heat engines

ChIFBIMIAFBIIITAP MEH JKbUTY KO3FAITKBIIITAPBIHBIH JKIKTEMyi 3epTTenyae. ChIFBIMAAFBIILITAD MEH JKbLTY
KO3FaNTKBIIITAPBIHBIH TEOPHSIIBIK HETI3JEpIMEH JKOHE JKYMBIC icTey MNPHHIUITEPIMEH, OJap.IbIH
KOHCTPYKIHMSACBIMEH, OJapIblH J>KYMBICBIHBIH TOH DPEXKHUMICPIMEH KOHE TEXHUKAJIBIK-9KOHOMUKAIIBIK
KOPCETKIITepIMEH TaHBICTBIpaAbl. ON opTYpil TUNOTEri CBHIFBIMAAFBINTAP, KOMIPECCOPIAP/bIH,
COPFBUIAPABIH, JKENACTKIIITEPIiH, JKbUIy KO3FaITKBIITAPBIHBIH, Oy TypOHHamapbIHbIH, Ta3
TypOMHANIAPBIHBIH )KYMBIC SPEKIIETIKTepl MEH JKYMBIC iCTey epeKIICTIKTEePiH KONJaHy cajachkl Typallbl
JKaUTITBI OitiM Oeperi.

Wzyuaercss kmaccuuKanus HarHeTaTresJied M TEIUIOBBIX JBUraTteneil. 3HaKOMUT o0Oydarommxcs C
TCOPETUYCCKMMU OCHOBAMH M IpUHOUIIAMU I[GI\/'ICTBI/IH Har"HeTareJae M TEMJIOBBIX ;[BnraTeneﬁ, ux
KOHCTPYKLHEH, XapaKTepHBIMH PEKUMAaMU M TEXHUKO-DKOHOMHYECKMMHU IOKa3aTeNsIMH WX paOOThL
Jaér oOmme 3HAaHUS O XapaKTEPUCTHKaX, OONacTH TPUMEHEHHS OCOOCHHOCTSX paboThl M
(YHKIMOHUPOBAHUS Pa3IMYHBIX TUIIOB HArHerarelel, KOMIIPECCOPOB, HACOCOB, BEHTHUIITOPOB,
TCIJIOBBIX HBHF&TCHCﬁ, MMapOBbIX Typ61/IH, F330Typ6I/IHHI)IX YCTAHOBOK.

The classification of superchargers and heat engines is studied. Introduces students to the theoretical
foundations and principles of operation of superchargers and heat engines, their design, characteristic
modes and technical and economic indicators of their work. Provides general knowledge about the
characteristics, scope, features of operation and functioning of various types of superchargers,
compressors, pumps, fans, heat engines, steam turbines, gas turbine plants.

OH/PO/ON 1

3.3

Kaszauaplk KOHIBIPFBLIAP
KoHe Oy reneparopapsl /
KoresnbHble YCTaHOBKH H
naporeneparopel/  Boiler
installations and steam
generators

KazaHIBIK KOHIBIPFBUIAPEI MEH Oy Te€HepaTopJapblHBIH KOHCTPYKUHUJIAPEl MEH CUNaTTaMajlapbliH,
JKYMBICBIHBIH (DM3UKAIBIK TPUHIIUITEPiH, Ta3 XKOHE )KYMBIC OPTaJIapbIHAAFI IPOIECTEPIl 3EPTTEY,
Ka3aHIBIKTapAbl, Ka3aHABIKTapJbl KBI3ABIPY OETTEpiH KIiKTey, Ka3aHIBIKTHIH  KBI3IBIPY
OeTTepiHAeri XBUTY ajdMacy, eCenTey dicTepi, Ka3aHIbIK KOHIBIPFEIIAPEl MEH Oy reHepaTopiapbiH
OHEPKACINTIK KOJNAaHY, OJNEKTPp CTAaHUUAJIApPBIHAAFbl DHEPTHSAHBl TYPICHAIPYIiH HETi3ri
TEXHOJIOTUSIBIK CXeMallapbl, Ka3aHJbIK arperaTTapblH KYpacThlpy, COHJal-ak Ka3aHIbIK
KOHJIBIPFBUIAPBIHAFbl HET13T1 JKbUTY-TEXHUKAJBIK MPOLECTED.

N3ydeHrne KOHCTPYKIHH UM XapaKTePHUCTHK, (HU3UUSCKUX MPHUHIIUIOB pPabOThI KOTEIbHBIX
YCTaHOBOK M NapOTeHepaTopoB, MPOIECCOB B Ta30BOW u paboueil cpepax, kiaaccupukaius KOTJIOB,
MOBEPXHOCTEH HAarpeBa KOTJIOB, TEINIOOOMEH B MOBEPXHOCTSIX HAarpeBa KOTJa, METOIUK PACUYETOB,
MPOMBINUICHHOT'0 ~ NMPUMEHEHHsI KOTEINbHBIX yCTAHOBOK M  IMapOTCHEpPaTOPOB, OCHOBHBIC
TEXHOJIOTHYECKHE CXEMBI MPeoOpa3oBaHMs SHEPTHH Ha 3JICKTPOCTAHIUSAX, KOMIIOHOBKH KOTEIBHBIX
arperaTroB a TAK)Ke OCHOBHbIE TEINIOTEXHUUECKUE NPOIIECChl B KOTENBHBIX YCTAHOBKAX.

Study of structures and characteristics, physical principles of operation of boiler plants and steam
generators, processes in gas and working environments, classification of boilers, boiler heating
surfaces, heat transfer in boiler heating surfaces, calculation methods, industrial application of
boiler plants and steam generators, basic technological schemes for energy conversion at power
plants , layout of boiler units as well as the main heat engineering processes in boiler plants.

OH/PO/ON 1

3.4

Kazannpik
arperaTTapbIHbIH  KYMBIC
MIPHUHIIUTI, KYPBUIBIM/IAPbI

DIIEKTP CTAaHIUAIAPBIHAAFEI YHEPTUSHBI TYPIACHIIPYIIH HETi3Ti TEXHOJOTHSUIBIK ChI30aapbiH, Ka3aH IbIK
arperarTapblHbIH OpPHAIACYBIH, Ka3aHJ/BIK arperarTapblHbIH HEri3ri *oHE KOCAJIKBI Ka0/bIKTapbIHBIH
KYMBIC PEXKUMACPIH, KBUTy DJCKTP CTAaHIMSUIAPBIHBIH Oy Ka3aHIBIKTAPBIHBIH KoHE Oacka Oy
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JKOHE KBLTY ece0i/

[puaIIII paboThI,
KOHCTPYKLMI U TENIOBON
pacuer KOTEJIbHBIX

arperatoB/ The principle
of operation, structures
and thermal calculation of
boiler units

IIBIFAPATHIH KOHIBIPFBUIAPIBIH KOHCTPYKIMSUIAPEI MEH JKYMBIC MPUHIIUNTEPIH, HETI31HEH A€, KOCAIKBI
JKaOJIBIKTa N1a OOJaThIH JKYMBIC TIpoOIecTepiH 3eprrey. KasaHHBIK KOHIBIPFBICHIHBIH KbUTY ecebi,
Ka3aH/IbIKTBIH KbI3JIBIPY OCTTEPIHIH ICOMETPUSIIBIK KOHE Kby CUIIaTTaMaaphl.

M3yueHne OCHOBHBIX TEXHOJOTHUECKMX CXEM MpeoOpa3oBaHMs DJHEPrHid Ha 3JIEKTPOCTAHIUSIX,
KOMIIOHOBKH KOTEJIbHBIX arperaroB, PeKUMOB pabOThl OCHOBHOTO M BCIIOMOTAaTEILHOIO 000PYAOBaHUS
KOTEJIbHBIX arperaTtoB, KOHCTPYKIWH U TPUHLIMUIEI pabOThl MAPOBBIX KOTJIOB TEIUIOBBIX AJIEKTPUIECKUX
CTaHUMH U APYTHX MapOreHEPUPYIOIINX YCTAHOBOK, padovre NpOLEcChl, MPOTEKAIONINE KaK B OCHOBHOM
TaK U BO BCIIOMOTaTEILHOM 000pyAOBaHHUU. TEIUIOBON pacdeT KOTEIBHOTO arperara, reOMeTpHIecKrue U
TEIUIOBBIE XaaKTEPUCTHKH ITOBEPXHOCTEN HAarpeBa KOTJIa.

The study conversion at power plants, the layout of boiler units, the operating modes of the main and
auxiliary equipment of boiler units, the designs and principles of operation of steam boilers of thermal
power plants and other steam generating installations, work processes occurring both in the main and in
auxiliary equipment. Thermal calculation of the boiler unit, geometric and thermal characteristics of the
heating surfaces of the boiler.of the main technological schemes for energy

3.5

KOC TEOPHSUIBIK
Heri3aepi /
TeopeTryeckre  OCHOBEI
TEIUIOBBIX JJCKTPUICCKUX
craHuuii/ Theoretical
foundations of thermal
power plants

JKbumy KoHE OSNEKTp JHEPTHSACHIH OHIIPYIiH JKYMBIC TPOIECTEPiH, OJNEKTP CTaHIMIIAPBIHIAFbI
SHEPTUSIHBI TYPJICHAIPYIIH HEri3ri TEXHOJOTHSUIBIK CXEMAaapblH, KBUIBI JKOHE JJIGKTP SHEPTHUSCHI
ke3JepiHiH Typiaepin, JKOC kKoMmaHKalapblH 3epleNey, SJEeKTP CTAHIHSIIAPBIHBIH JKBITY CXeMalapbiH
€CenTeyAiH NMPaKTHUKAIBIK JaFAbulapbiH any. KoplinaraH opTaHbl KOpFay, SHEPTHs KOHE pecypcTapbl
YHEMIey, DKOHOMHKA TYPFBICBIHAH OHTAMIIBI JKarmaimapabl KaMTamachi3 €TETiH JKaOIbIKTBI TaHJAy.
BimiMai anekTp CTaHUUSAJIApBIHAA KBUIY JKOHE JJIEKTP OSHEPIHsCHIH ally[blH >KOHE TYpPJICHAIPYIiH
WHHOBAILMSUIBIK TOCUIAEpiHAE KOIIaHy.

Nzydenne pabounx TNPOIECCOB MPOU3BOJACTBA TEIUIOBOM W OJIEKTPHUYECKOW OSHEPTHUH, OCHOBHBIX
TEXHOJOINYECKHUX CXEM HpCO6pa3OBaHI/IH OHEPruy Ha JJICKTPOCTAHUUAX, BHAbl HCTOYHUKOB TEIUION U
ANEKTPUYECKOil 3Hepruu, KomnanoBku TOC, TOIydeHHe MPaKTHYECKUX HABBIKOB PacdeTa TETUIOBBIX
CXEM DJICKTPUYUCCKUX CTaHImil. BeIOOp 000pymoBaHus, 00ECIEUMBAIONIETO ONTUMAIbHBIC YCIOBUS C
MO3UIIMK OXPaHBl OKPYKAIOIMIEH Cpemsl, SHEPTO- M pecypcocOepekeHnsi, HKOHOMUKHU. [IpumeneHune
3HaHUN B HMHHOBAIIMOHHBIX CIIOCO0AX TOJYYCHUS W MPEOOPa30BaHUs TEIUIOBOW U 3ICKTPUYCCKOU
SHEPIHH, Ha IINEKTPUIECKHAX CTAHITHUSIX.

The study of the working processes of the production of thermal and electrical energy, the main
technological schemes for converting energy at power plants, the types of sources of thermal and
electrical energy, the layout of thermal power plants, obtaining practical skills in calculating the thermal
schemes of power plants. Selection of equipment that provides optimal conditions from the standpoint of
environmental protection, energy and resource saving, economics. Application of knowledge in
innovative ways of obtaining and converting thermal and electrical energy, at power plants.

OH/PO/ON 1

3.6

Cama skoHOMHKacel [
DKOHOMHKA otpaciu/
Industry economics

KeL1y-sHEpreTUKaNBIK OHAIPICTIH JaMybl MEH THIMIUTIr. OHaipicTik kanurai. [IukizaT >koHe OTBIH —
CaJaHBIH  DHEpPreTHKanblK  0azacel. EHOEK pecypcrapeiH  makmanany  Mocenenepi.  JKeury
SHEpreTHKAChIHAAFbl OHIMHIH ©31HAIK KyHbI. Kby sHeprusicblHaarbl Oara Macenenepi. Talbic, maiiga
xone kipictimik. FTII. Canagarsl morsipiaany x&oHe OipiKTipy, MAMaHIAHBIPY KOHE BIHTHIMAKTACTHIK.
Omnpuipictik mpouecrepai  yibiMaactelpy. EHOekTi yiibIMaacTelpy oHe HopManay. Pupmainriyik
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skocnapiiay. KoacinopsIHAapABIH KapKbLIBIK KOCIAPHI.

PazButne u 3¢ (EeKTUBHOCTH TEIUIOPHEPTETUYECKOTO MPOU3BOACTBA. [IpOM3BOICTBEHHBIN KalHUTal.
CrIpseBas U TOIUTMBO — dHEpreTudeckas 6a3a orpaciu. [Ipo0iaeMpl HCIIOTBE30BaHMS TPYAOBBIX PECYPCOB.
CebecTouMOCTh TMPOAYKIMU B TeIrwiodHepreTuke. [IpoOieMbl 1eHOOOpa3oBaHMS B TEIUIOIHEPTETUKE.
Hoxonel, nmpubbuts U penradenbHocth. HTII. KoHiieHTpalius 1 KOMOMHHUPOBaHUE, CIICHUANN3ANUSI U
KoomnepupoBaHue B oTpaciu. OpraHu3alus MOPOU3BOACTBEHHBIX THpoueccoB. OpraHuzauus u
HOpMHUpOBaHHe TpyAa. BHyTpubupmennoe mrannposanue. PUHAHCOBBIN TJIaH MPEINPUATHH.

Development and efficiency of heat and power production. Production capital. Raw materials and fuel
are the energy base of the industry. Problems of the use of labor resources. The cost of production in the
thermal power industry. Problems of pricing in thermal power engineering. Income, profit and
profitability. Scientific and technological progress. Concentration and combination, specialization and
cooperation in the industry. Organization of production processes. Organization and regulation of labor.
Intracompany planning. Enterprise financial plan.

learning trajectory ""Thermal power plants"

«KpL1y JIeKTP CTAHIHMSJIAPBD OKBITY TPAEKTOPHSICHIHBIH MOy Ibaepi /Moaysiu TpaekTopun ooy4uenus «TemnoBbie dnexkTpudeckue cranumiiny/ Modules of the

Operation of the main and auxiliary equipment of thermal power plants

7KIC Heri3ri soHe KOCANKBI Ka0AbIKTAPBIH Naiigajany / IKCIIyaTalusi 0CHOBHOIO U BCIOMOTaTeIbHOI0 000PY/I0BAHUSA TEMJIOBBIX JJIeKTPUYECKUX CTAHIMIA/

KOC Ka3aHIbIK
KOHIBIPFBLIAPBIHBIH
KoJimaHy/ OKCIUTyaTarus
KOTEJIHLHOTO

KOC men OK kazaHABIK KOHIBIPFBUIAPHIH MaiilalaHy MOCENeNepiH, KbUTy JJIEKTP CTaHIHsJIapbl MeH
OHEPKACINTIK KOCIMOPBIHAAP/IBIH Ka3aH/BIK KOHIBIPFBIIAPHIH TEXHHUKAJBIK IalIalaHy »OHE XOHJeY
KaruJajapblH YHBIMAACTBIPYABIH TOPTiOI MEH HEri3Ti KaFuaaTTapblH, )KYMBIC Ke3iHe iCKe KOCY, TOKTaTy
JKOHE KBI3MET KOpCETy TOpTIOiH, aBapusFa Kapchl epexelepl jKoHe JKYMBIC YHEMIIUTTiHIH OY3bUTyBIH
JKoHE OyJI peTTe ic-KMMBUIAApIbl, KOpIIAFaH OPTaHbIH JacTaHyblH OOJFBI30ay KOJIOapblH, aBapusiap
MEH jKa3aTalibIM OKUFaIap Ke3iHAET] iC-KUMBLIIAP/Ibl, ©PTKE KapChl ic-1apajap

I/I3yqaeT BOIIPOCHI IKCILTyaTalluM KOTCJIbHBIX YCTAHOBOK Ha TCIUIOBBIX JJICKTPUYCCKHUX CTAaHIUAX U
IMPOMBIIUICHHBIX TMPEANPUATUAX, TOPAAOK U OCHOBHBIC IPUHIOHWIIBI OPraHU3alliu IIpaBUJl TEXHUYSCKOH
OKCIITyaTailuki W pPEMOHTAa KOTCJIBHBIX YCTAHOBOK  TCIUIOBBIX  JJICKTPUYCCKHUX  CTaHOUAX U

3.7 06Oy IoBaKHs T/ | TPOMBIIUICHHBIX MPEINpPUATHAH, TOPSIOK ITyCKa, OCTaHOBAa M OOCIY)XKMBaHHS BO BpeMs pabOTHI,
Operation of boiler MPOTUBOABAPUHHEIC ITOJIOKCHUS U Hap}/IfleHI/Iﬂ 3KOHO¥HHHOCTH paboTBl U ACHCTBUS TMPH ITOM, IMyTH OH/PO/ON 1,
installations at thermal HCKIIIOYCHUA 3arpA3HCHHA OKPYXKAIOUIEW CpEabl, ACHUCTBUA NIPU aBapUiaX MW HECYACTHBIX ClIydaix, 1
power plants HpOT-I/IBOHO)IfapHI)Ie MGpOHpI/-ISITI/ISI _ _ _ .
Studies the issues of operation of boiler plants at thermal power plants and industrial enterprises, the
procedure and basic principles for organizing the rules for the technical operation and repair of boiler
plants at thermal power plants and industrial enterprises, the procedure for starting, stopping and
servicing during operation, emergency provisions and violations of the economy of work and actions at
the same time, ways to exclude environmental pollution, actions in case of accidents and accidents, fire
prevention measures.
KBC kazaaaelK | JKOC KazaHABIK KOHABIPFBUIAPBIH TMalJanaHy MeH >KOHAEYAlI YHBIMOACTHIPYABIH TOpTiOlI MEH Heri3ri
3 8 KOHABIPTbIIAPLIHBIH HpI/IHHI/IHTepi. }KI)IJIy QJICKTPp CTaHOUAJIapbIHAArbl Ka3aHABIK KOHABIPFBUIIAPBIHBIH, HOMMWHAJIABI
' KYMBIC  pekuMmuepi [ | mapamerpiiepiHie aybICIalbl PeXXUMIEp MEH MaiiIaaany Macelelepi, ;KyMBIC Ke3iHIe iCKe KOCYy, TOKTaTy
Pexumbl paboThl | oHE KbI3MET KOPCETY TopTidi, aBapusiFa Kapchl epekesep JKOHE JKYMBIC YHEMAUTIriHIH OY3bUTybI XKoHE




KOTECJIbHBIX YCTaHOBOK
THC/ Operating modes of
TPP boiler installations

Oy perre ic-KMMBUIIAp, KOpIIaFaH OPTAaHBIH JaCTaHybIH OOJNAbIpMAy >KOJJAphl, aBapusiiap MeH
JKa3aTaibIM OKHFallap Ke3iHJeri ic-KuMBLUIIap, OpTKE Kapchl ic-Irapanap

Ilopaa0oK M OCHOBHBIE MPUHLMIIBI OPTAaHM3ALNH SKCIUTyaTallid U PEMOHTA KOTEIbHBIX ycTaHOBOK TOC.
Bonpocsl nepeMeHHbIX PEKUMOB U SKCILTyaTalliy HA HOMHUHAJIbHBIX [TapaMeTPax KOTENbHBIX YCTAHOBOK
Ha TEIUIOBBIX AJIEKTPUYECKUX CTAHLUSAX, MOPAIOK IyCKa, OCTAaHOBA M OOCIYXHBaHUS BO BpeMs paboThl,
NPOTHBOABAPUIHBIE TIOJIOKEHHUS W HapyIICHHS dKOHOMHYHOCTH PabOTHl M JAEHCTBUS TPU ITOM, IIyTH
UCKJIFOUYEHHUS 3arps3HEHUS OKpYXKAIoOUeW cpenpl, ACUCTBHUS NPU aBapHAX M HECUACTHBIX CIy4asX,
ITPOTHUBOIIOKAPHBIE MEPONPHUATHS

The procedure and basic principles for organizing the operation and repair of boiler plants at TPPs.
Issues of variable modes and operation at the nominal parameters of boiler plants at thermal power
plants, the procedure for starting, stopping and servicing during operation, emergency provisions and
violations of the efficiency of work and actions in this case, ways to eliminate environmental pollution,
actions in case of accidents and accidents, fire prevention measures.

3.9

OTbIH JanbIHIAY
TEXHOJIOTUSCHI/
TexHOJIOTHS IOATOTOBKH
toruBal Fuel preparation
technology

OTBIHHBIH (PU3UKA-XUMUSIIBIK KacHETTepl, OJIapAbl 3epTTEy OJMICTEpi cajachlHAa OLTIM ally JKOHE
JaFIbLIap/Ibl Urepy, OTHIHABI TAHbIHAAY JKOHE KalTa oHJIeY TEXHOJOTHACHIH TaHJIay, COHIAN - aK THiCTi
KaOABIKTHI TaHAAY KOHE €CeNTey, OTHIH-KOJIK IapyallbUIBIFBIH KOHE OTBIHABI IaH JAaibIHAay HEMece
KaliTa eHIey J>KYHeciH THWiMIi koOajlay >XKoHe THICTI CXeMaHBl TaHJay, OJapAbl Ayphbic Maiinanady,
MeXaHHKaJaHABIPY KOHE aBTOMATTaHbIPY MICeIeNIepiH Kapay AaFAbUIapbiH MEHI€PY

[Tony4yenue 3HaHWK W MpUOOpPETEHHE HABBHIKOB B 00NACTH (U3MKO-XMMHUYECKUX CBOWCTB TOIUIUB,
METO/IOB UX HCCIIeIOBaHUs, MPHOOPETEHNE YMEHUH BBIOMPATh TEXHOJIOTHIO MOATOTOBKH U NEpepaboTKH
TOTUIMBA, & Tak)Ke BHIOMpaTh W PACCUMTHIBATH COOTBETCTByMOmIee obOopymoBanue, IIpmoOpereHme
HaBBIKOB PACCMOTPEHHS BOMPOCOB BBIOOpa 1e71eco00pa3HON CXEMBl H PAlMOHAIBHOTO MPOSKTHPOBAHUS
TOTUTUBHO- TPAHCIIOPTHOTO XO3AKCTBA M CUCTEMBI MBUICIIPUTOTOBJICHUS WA TIepepabOTKH TOTUTMBA, UX
MIPaBUJILHON IKCIUTyaTallii, MEXaHU3aIlMK M aBTOMAaTH3aINN

Obtaining knowledge and acquiring skills in the field of physical and chemical properties of fuels,
methods for their study, acquiring the ability to choose a technology for preparing and processing fuel, as
well as choosing and calculating the appropriate equipment, Acquisition of skills in considering the
selection of an expedient scheme and rational design of the fuel and transport economy and system dust
preparation or fuel processing, their proper operation, mechanization and automation.

3.10

KOC xone OK otTbIH
1Py anIbUIbIFbI/
TomnmmBHOE XO3SIMCTBO
TOC u III1/ Fuel facilities
at TPP and industrial
enterprises

OTtbiHIapabH (pHU3UKa-XUMUSITBIK KacuerTepiH, onapasl XKOC xone OK 3eprrey amictrepin, ap Typdi
OTBIHJAP/BI JalibIHIAy CXeMasapbiH 3epTTeiiai Kby HEepreTHKachl OHTAMIBI cXeMasiap MEH OTBIHJIbI
JKaFyFa JalbIHIAy SJICTEePiH IYPHIC TaHIayFa jKoHE jko0ajmayra MyMKIHAIK OeperiH OutiM. OTBIHHBIH
(U3MKa-XUMUSIIBIK KaCHETTepi, ONapIbl 3epPTTEY OMiCTepi cajachlHIa OUTIM aiy JKoHEe JaFAbLIapiabl
Urepy, OTBIHHBIH OPTYPIIi TYpJCPiH AaibIHAAy KOHE KailiTa eHJIey TEXHOJIOTHSACHIH TaHJIAy, COHJAM-aK
THICTI ’KaOIBIKTHI TAHJIAY JKOHE €CENTey JMaF IBUTAPBIH Hrepy.

N3yyaeT GU3HKO-XUMHUYECKHE CBOWCTBAa TOIUIMB, MeTombl uX wucciemoBanus Ha TOC wm IIII, cxem
MOATrOTOBKHU PA3JIMYHBIX BUAOB TOIUIMB TCIIJIOOHCPICTUKHN 3HAHKMSA, ITO3BOJIAIOIINE T'PAaMOTHO BI:I6I/IpaTI> )41
MIPOEKTUPOBATh ONTHMAJbHBIE CXEMBl M CHOCOOBI IMOATOTOBKM TOIUIMBA K cxwuranuio. llomydenne

OH/PO/ON 1,
2,11




3HaHUH W MPUOOpPETCHHE HABBHIKOB B 0O0JIACTH (DU3MKO-XMMUYECKMX CBOMCTB TOIUIMB, METOJOB HX
WCCIIEIOBaHUS, IPHOOPETEHNE YMEHUI BEIOUPATh TEXHOJIOTHIO TIOJrOTOBKH U MEepepaboTKH pa3IUIHbIX
BHJIOB TOIUTUB, TAaKXe BRIOWPATh M PACCUUTHIBATH COOTBETCTBYIOIIEE 000PYIOBAHHE.

Studies the physical and chemical properties of fuels, methods for their study at thermal power plants
and PP, schemes for preparing various types of fuels in thermal power engineering, knowledge that
allows you to correctly select and design optimal schemes and methods for preparing fuel for
combustion. Obtaining knowledge and acquiring skills in the field of physical and chemical properties of
fuels, methods for their research, acquiring the ability to choose the technology for the preparation and
processing of various types of fuels, as well as to select and calculate the appropriate equipment.

3.11

KOC UIBIFBIPIBIK
KOHJIBIPFBLIAPbIH
Konmany/  DKCIuTyaTarus
TypOUHHOTO
000pymOBaHUs T2C/
Operation of turbine units
at TPP

Keity snekTp CTaHIMSUIAPBIHAA JKOHE OHEPKICINTIK KocinopbIHIApAa TypOWHANBIK >KaOABIKTApbl
naiianany, »obanay, MOHTKAAY JKOHE JKOHJIEY, TYPJi YHEPreTHKAIBIK TYpOHHANAPIBIH KYMBICH MEH
naianaHy CHUIaTTaManapbl, TYpOMHAIBIK KOHIBIPFBUIAPABIH >KYMBICHI MEH MNaijanaHy pexuMIepi,
JKOFaphl JKOHE TOMEH JKYKTEeMeJepJeri JKYMbic, Oy TypOMHANapblH peTTey JKoHE KOpray JKyhenepiH
naiinanany, Oy TypOMHACBIHBIH Mail IIapyallbUIbIFBIH NaiJanaHy, KOHIAEHCALMUIBIK KOHIBIPFbUIApAbI
naiijanany >xoHe TypOMHAaJIBIK HEXThIH KOCAJIKbI )Ka0AbIFbIH Maliianany 3epaeieHei

WzyuaroTcss aKCITyaTanusi, MPOEKTHPOBaHUE, MOHTK M PEMOHT TYypOMHHOTO  00OpyIOBaHUS Ha
TEIJIOBBIX JIEKTPUYECKHUX CTAHIMSAX M INPOMBINUICHHBIX MPEONPHUATHSAX, paboTa U IKCILUTyaTallMOHHBIE
XapaKTePUCTHKH PAa3IMYHBIX SHEPTeTHYECKUX TYpOWH, PEeXHMBI PaOOTBHl M KCIUTyaTalllii TYpOMHHBIX
YCTAHOBOK, pa00Ta Ha MOBBIIIEHHBIX U NOHI)KEHHBIX Harpy3Kax, 3KCIUIyaTalusl CUCTEM PEryJMpOBaHUs
W 3alUTHl MApOBBIX TYpOWH, DKCIUTyaTalusi MACIsIHOTO XO3SIMCTBAa MapoBOM TYpOWHBI, IKCILTyaTalys
KOHJICHCAIIMOHHBIX YCTAHOBOK U 3KCIUTyaTalysi BCHOMOTaTelIbHOro 000py0BaHHs TYPOMHHOIO Lexa

Studies the operation, design, installation and repair of turbine equipment at thermal power plants and
industrial enterprises, the operation and performance characteristics of various power turbines, the
operating modes and operation of turbine plants, operation at high and low loads, operation of control
and protection systems for steam turbines, operation of oil steam turbine facilities, operation of
condensing units and operation of auxiliary equipment of the turbine workshop.

3.12

KoC TypOWHAIBIK

KOH/IBIPFbLIAPBIHBIH
KyMpIC  pexumuepi /[
Pexumbl paboThI

TYypOUHHBIX  yYCTaHOBOK
TOC/ Operating modes of
TPP turbine units

KOC TypOMHANBIK Ka0ABIKTAPBIHBIH SPTYPI peKUMIEpiHAe Xo0alay, MOHTKAAY JKOHE Maimanany.
KOC sneprerukanslk TypOMHATIAPBIHBIH KYMBIC PEKUMIEPI XKOHE OJIaplbl MaifanaHy >KoHE JKOHIEY,
BTy DJIEKTP CTaHIUSAIAPBl MEH OHEPKOCINTIK KOCIMOpHIHAApAAFbl TYypOWMHAIBIK >KaOIBIKTApIIbI
naiifanany, >ko0anay, MOHTaKAAy >KOHE KOHACY, 9PTYPJi SHEPreTHKAIBIK TypOWHAIapAblH >KYMBICHI
’KOHE MaliianaHy cHnaTTaManapsl, TypOHMHAIBIK KOHIBIPFBUIAPIBIH )KYMBIC JKOHE Maianany pexxumuaepi,
JKOFaphl JKOHE TOMEH JKYKTEeMeJepleri jKymbic, Oy TypOMHajIapblH peTTey JKOHE KOpray XKyHenepiH
naiianany

[IpoexTrpoBaHre, MOHTaX W DKCIUIyaTallds B PasIUYHBIX peXuMax TypounHoro obopynosanms TOC.
PexxuMbl  paboTbl W SKCIUTyaTauss M PEMOHT »SHepreruueckux Typoun TOIC, »skcmtyaranus,
IPOEKTHPOBAHUE, MOHTaXX W PEMOHT TYpOMHHOTO  OOOPYJIOBaHMA Ha TEIUIOBBIX 3JIEKTPUUECKUX
CTaHUMSX M MPOMBILIIICHHBIX MPEINPUATHSK, paboTa U SKCIUTyaTallHOHHbIE XapaKTEPUCTHKH Pa3IHYHbIX
SHEpPreTUYeCKNX TYpOWH, PEXHUMBI pabOTHl M JKCIUTyaTallMii TypOMHHBIX YCTaHOBOK, paboTa Ha
TIOBBIIICHHBIX W MOHWKEHHBIX Harpy3kax, SKCIUTyaTalusi CUCTEM PETyIHPOBaHUS M 3aIIUTHI MapPOBBIX
TypOUH

OH/PO/ON 1,
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Design, installation and operation in various modes of turbine equipment of thermal power plants.
Modes of operation and operation and repair of power turbines of TPPs, operation, design, installation
and repair of turbine equipment at thermal power plants and industrial enterprises, operation and
performance characteristics of various power turbines, modes of operation and operation of turbine
plants, operation at increased and reduced loads, operation steam turbine control and protection systems.

3.13

Keurypukanus MeH
KBUTYJIBIK ~ Topimap [/
Temmodukarus u

teruoBele  cetn/  Heat
supply and heat networks

JKpLyibIH SHEpPTreTHKANBIK, THIMILTIrT Typajisl TYCiHIK Oepemi. TYTBIHYIIBUIAPBI KBUTY, BICTHIK CYMEH
KaOABIKTay >KOHE TYPFbIH JKOHE OHIIPICTIK YH-Kalmapael KEIAeTy KaKETTUIIKTepiHe KBLIY
OHEPTUSCHIMEH KaMTaMachl3 €Ty CXeMalapbl MEH TEXHOJIOTHSUIAPBIH, TEXHOJOTHSUIBIK JKYKTEMEHIH
HETI3T1 TYpJIepiH, JKbUIyMEH >KaOAbIKTay >KYHeNepiH, JKbUTy JKYKTEMEJIEpiH YaKbIT aFbIMBIHBIH CHIIAThI
OOMBIHIIA JKIKTEY/Ti, )KBUTY KYKTEMEIEPiH eCeNTey/Al )KOHE JKYKTeMe KecTelepiH, )KbUTy KyObIpIapbIHbIH
KOHCTPYKIVMSUIAPBIH, JKBUTYy OKENUJIEPiHIH THAPABIMKAIBIK JKOHE JKBUIy €CeNTeYiHIH Heri3aepiH
3epAeIeHIi.

Haer nonsatue 06 sHeprernyeckoi 3dpdexTuBHOCTH Temaodukanuu. M3ydaer cxemMbl M TEXHOJOTHU
oOecrieueHus1 MOTpeOUTENEH TEIUIOBON 3HEprueil Ha Hy>KAbl OTOIUICHMS, TOPSYEro BOAOCHAOXKEHMS U
BEHTHJIALIMHU JKUIIBIX U MPOU3BOACTBEHHBIX MOMEIIEHUH, OCHOBHBIE BU/BI TEXHOJIOTMYECKOW Harpy3KH,
KJIacCU(HKALUS CUCTEM TEIJIOCHA0XKEHUS, TEIUIOBBIX HArPy30K IO XapakTepy MPOTEKaHUs BO BPEMEHH,
pacyer TEIUIOBBIX HArPY30K U MOCTPOEHUE TPaQHUKOB HArPy30K, KOHCTPYKLUHUH TEIUIONPOBOAOB, OCHOBBI
THJIPABIMYECKOI0 U TEIJIOBOI'O pacyeTa TEIUIOBBIX CeTeil.

Gives the concept of the energy efficiency of heating. Studies the schemes and technologies for
providing consumers with thermal energy for the needs of heating, hot water supply and ventilation of
residential and industrial premises, the main types of technological load, the classification of heat supply
systems, thermal loads according to the nature of the flow in time, the calculation of thermal loads and
the construction of load graphs, the design of heat pipelines, the basics hydraulic and thermal calculation
of thermal networks.

3.14

Keutymen JKaOIBIKTAY
Heri3aepi /OCHOBBI
TertocHabxernus/ Basics

of heat supply

OHEPKOCINTIK  KOCINOPBIHIAP MEH KOMMYHAIBIK CEKTOPIBIH OPTAIBIKTAHABIPBUIFaH JKbUTyMEH
KaOIBIKTAy JKYHeIepiHiH MaKCcaThl MEH HETI3T1 cXeMaslapbiH, JKBUTY )KYKTEMECIHIH TypJIepiH jKOHE JKBLUTY
JKemiepi kaOapIKTaphiH 3epaeneiiai. JKplny Ke3aepiHiH KbUTy cxeMmalapbiMeH; Oy jKoHE Cy KeJIepiHiH
cXeMaJlapbIMeH, KOHCTPYKLMSUIAPBIMEH JKOHE JXYMBIC PEXHMMICPIMEH; JKbUly TachIMaJlAarbIIITapAbIH
napameTpiiepiMeH JKoHe JKbUTYy TYTBIHY KeCcTelIepiMeH; KbUTy KYKTEMeNepiH peTTey 9ficTepiMeH, KbLTy
KeJJIepiH maianany Heri3fgepiMeH TaHBICTHIPAIbL.

W3ywaer Ha3HaueHWEe W OCHOBHBIE CXE€MBl CHCTEM [EHTPAIM30BAHHOTO  TEIIOCHAOKEHUS
MPOMBINUICHHBIX MPEATPUATHI U KOMMYHAJILHOTO CEKTOPA, BUIOB TEIUIOBOW HATPY3KU U 000PYIOBAHUS
TEIUIOBBIX ceTell. 3HAKOMHUT C TETDIOBEIMHU CXeMaMH UCTOYHHKOB TEIUIOTHI; CO CXeMaMH, KOHCTPYKIUAMU
U pexuMaMy pabOThl MAapOBBIX M BOJSHBIX CETEW; C MapaMeTpamMH TEIJIOHOCHUTENCH U TpaduramMu
TEIUIOTIOTPEOJICHNS; METOJaMU PEryJIMpOBaHUS TEIUIOBBIX HArpy3oK, OCHOBAaMH OJKCIUTyaTalldu
TEIUIOBBIX CeTeH.

He studies the purpose and basic schemes of district heating systems for industrial enterprises and the
public sector, types of heat load and equipment for heating networks. Introduces thermal schemes of heat
sources; with schemes, designs and modes of operation of steam and water networks; with parameters of
heat carriers and heat consumption graphs; methods of regulation of thermal loads, the basics of
operation of thermal networks.

OH/PO/ON 1,
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3.15

YKoba 2.
X{LIJIYSHepFeTI/IKaI[aFH
KBUTyOTKI3TIILITIK
MPOLIECTED.
’KorapsiTemnepaTypasl
arperar ece6i./ IIpoexT 2.
IIpoueccol
TCILUIOIIPOBOAHOCTH B
TCIUIOOHCPICTUKE. Pacuer
BBICOKOTEMIIEPATYPHOT'O
arperata/  Project 2.
Processes of heat
conduction in thermal
power engineering.
Calculation of a high-
temperature unit

CepiKTecTiK KoCIMOpBIHAAPABIH (YHUBEPCUTETTIH FBHUIBIMU MEKTENTepi) KbI3METI OarbIThIHAA FHUIBIMH-
3epTTey KyMbIcTapbl. KocimopbiH KbI3METiH Taniay (MEeKTenTepIiH FRUTBIMU )KETICTIKTEpi) XKoHE 3epTTey
MoceneciHiH KOHbUTybl. BYpBIHFBI IbIFapManapra ofeOu Moy, Tangay. 3epTrey omicTeMeci. 3epTrey
Oemimi. 3epTTey HOTIXKENEpiH TalKplIay. 3epTTey HOTHXKeJIepi MEH KOPBITBHIHIBUIAPH OOMBIHIIA
YCBIHBICTAp d3ipiiey. 3epTTey HOTHKeJepi OOMBIHINA ecell MaiblHAay >XKoHe Kopray. KypbLIbIMIBIK
MaTepHalIapIbIH HeTi3ri KaCHeTTepiH 3epTTey, onapanl nypeic Tagnay xoHe XKTK ecenrey

N3ydyeHne OCHOBHBIX CBEAECHHUH O BBICOKOTEMIICPATYPHBIX TEIUIOTEXHUYECKMX YCTaHOBKAaxX, THIIOB
YCTaHOBOK, HUX XapaKTEPUCTHUK, IPUHLIMIIOB JCUCTBUS M CO3JaHUE YYETHOM IIPAKTUKH, OBJAJCHUE
0a30BBIMHU 3HAHUSIMH, CIIOCOOCTBYIOIIMMHU (POPMHUPOBAHUIO BHICOKOOOPA30BAHHOM JIMYHOCTH C IIUPOKUM
Kpyro30opoM M KyJbTYpOH MBIIUICHNS, HAaBBIKAMH DPAOOTHI C COBPEMEHHOM TEXHHUKOH M yMEHHEM
UCIIOJIb30BaTh U BHEAPATH B IPOU3BOACTBO HHPOPMALMOHHbBIE TEXHOJIOTHU B cepe npodeccnoHaIbHOMI
JIeATENbHOCTH, W3YYUTh OCHOBHBIE CBOMCTBA KOHCTPYKLMOHHBIX MAaT€pUAaIOB, IPOU3BOIUTH HUX
NPaBUWIBHBIN BBIOOD U pacyer BTy

The study of basic information about high-temperature heat engineering installations, types of
installations, their characteristics, principles of operation and the creation of accounting practices,
mastering basic knowledge that contributes to the formation of a highly educated personality with a
broad outlook and culture of thinking, skills in working with modern technology and the ability to use
and implement information technologies in production in the field of professional activity, to study the
basic properties of structural materials, to make their correct choice and calculation of HTU.

3.16

KbutysHepreTukanarsl
KBLTY anmacy
mporecTepi.

OHepkocinTik  memrepai
ecenrey /  TIpouecch
TeII000MeHa B
TemnosHepreruke. Pacuer
TPOMBIIIICHHBIX  TeUei/
Heat transfer processes in
thermal power
engineering. Calculation
of industrial furnaces

XKeury Oepy cunarramanapblH aHBIKTay[IbIH TPAKTHKAJIBIK AaFdbUIapblH, CTAllMOHAPIBIK KOHE
CTaIlMOHAPJBIK eMeC KYHJIEeTi KbITy )KoHEe Macca alMacy MpOIEecTepiHiH TeHAEYJIepiH MeNIyaiH Heri3ri
oAicTepiH, OHIIPICTIK MeMTepAeri KbUTy OTKI3TIIITIK IpouecTepiMeH OainaHbICThl KYpAETi Maceenepi
Iy i, KoCiOM KBI3MET CallaChIHAAFBl aKIMapaTTHIK TEXHOJOTHSIIAPAB KOJNJAHYABl JKOHE OHIIpicKe
SHTI3Y[l, KYPBUIBIMIBIK MaTepUaIap/IbIH HEri3ri KacHeTTepiH 3epTTey, OJIaplbl IYPHIC TaHIAY KOHE
KTK ecenrey

W3yuuth ¥ BBIPAOOTaTh NPAKTUYECKHE HABBIKM ONPENENEHUs XapaKTePUCTHK Ilepeladd TeIula,
OCHOBHBIE METOJABl PEIICHHS YypPaBHEHUH MPOLECCOB TEIIOMAacCOOOMEHa B CTAallHOHAPHOM H
HECTALIMOHAPHOM COCTOSIHHH, PEIICHUE CIOXKHBIX 3a/1a4, CB3aHHBIX C MPOLECCAMH TETUIOTPOBO JHOCTH
B NMPOMBILIJICHHBIX TI€Yax, UCTIOIb30BaTh U BHEAPATH B MPOM3BOJACTBO MHPOPMAIIMOHHBIE TEXHOJIOTHH B
cdepe npodeccHoHaTBHON JeITENbHOCTH, H3YYUTh OCHOBHBIE CBOHCTBAa KOHCTPYKIIHOHHBIXMATEPHAIIOB,
NPOM3BOINTH MX NPaBHIbHbIN BEIOOp M pacyer BTY

To study and develop practical skills for determining the characteristics of heat transfer, the main
methods for solving equations for heat and mass transfer processes in a stationary and non-stationary
state, solving complex problems related to heat conduction processes in industrial furnaces, using and
implementing information technologies in the field of professional activity, studying the basic properties
of structural materials, to make their correct selection and calculation of HTU.

OH/PO/ON 1,
2,11

«OHePKICINTIK KbLIYIHEPTeTHKA» OKBITY TPAEKTOPHACHIHBIH MOAYIbAepi / Moayu TpaekTopun odydenuns «I[Ipombinuiennas remnodnepreruxka»/ Modules of the

educational trajectory "'Industrial heat power engineering"*

OK Heri3ri jKoHe KOCATKBI Ka0ABIKTAPBIH Maiiianany / IKCIIyaTauusi 0CHOBHOI0 M BCIIOMOTraTeJIbHOT0 000pyA0BaHNS MPOMBILLIEHHBIX npexnpusituii/ Operation of

the main and auxiliary equipment of industrial enterprises




OK Ka3aHIbIK
KOHIBIPFbLIAPbIH
Kongany/ DKcrutyatarfus
KOTEJILHOTO

KOC men OK kazaHABIK KOHIBIPFBUIAPHIH MalJaiaHy MocCeNeIepiH, Kby dJEKTP CTaHIHMAIAphl MEH
OHEPKACINTIK KSCIMOPHIHAAPABIH Ka3aHIBIK KOHIBIPFBUIAPHIH TEXHUKANBIK TMaianaHy >KoHE >KOHAEY
KaFuJalapblH YHBIMAACTHIPYABIH TOPTIOI MEH HeTi3ri KaFuIaTTapblH, JKYMBIC Ke3iHAe iCKe KOocy,
TOKTaTy X9HE KBI3MET KOpPCeTy TOpTiOiH, aBapusra KapChl epeKenepai JKoHe >KYMBIC YHEMIUTTiHIH
OY3BUIYBIH JKoHEe OYJ1 perTe ic-KUMBULIApAbI, KOpIIaFaH OPTaHBIH JIACTAHYBIH OONFBI30ay >KOJIJApbIH,
aBapusIap MEH JKa3aTalblM OKWFaliap Ke3iHIEeTl IC-KUMBUIAApIbl, ©pPTKE KapChl ic-Tmapanapsl
3epaeeimi

I/IsyqaeT BOIIPOCHI 3KCILTyaTallu KOTECJIBHBIX YCTAHOBOK Ha TCIUIOBBIX JJICKTPUYCCKHUX CTAaHIUAX H
IIPOMBIIIVICHHBIX IIPEANIPUATUAX, IMTOPAAOK U OCHOBHBIC IIPUHIUIIBI OPTaHU3AIUU IIPpaBUJI TEXHUYIECKOH
SKCITyaTaqiuki W PEMOHTA KOTCJIBHBIX YCTAHOBOK  TCIUIOBBIX OJJICKTPUYCCKHUX CTAaHOUAX H

3.17 0BopyIoBaHHs [T/ | MPOMBILUICHHBIX HPCANPHUATAN, MOPSIOK IyCKa, OCTAHOBA W OOCIY)XHBaHWS BO BpeMs pabOThI,
Operation of boiler MPOTHUBOABAPUMHBIC TTOJIOKEHUS U HAPYIICHHs SKOHOMUYHOCTH paboTHl U NEUCTBHS TIPH ATOM, IIYTH
installations of industrial HUCKIIFIOYCHHUA 3arpsA3HCHHA OKPYXAKOIICU CpEabl, ACHUCTBUA IIPU aBapuAX HW HECYACTHBIX ClydasX,
. IIPOTUBOIIOKAPHBIE MEPOIPUATHUSA
enterprises
Studying the issues of operation of boiler installations at thermal power plants and industrial
enterprises, the procedure and basic principles for organizing the rules for the technical operation and
repair of boiler installations at thermal power plants and industrial enterprises, the procedure for
starting, stopping and servicing during operation, emergency provisions and violations of the economy
of work and actions at the same time, ways to exclude environmental pollution, actions in case of OH/PO/ON 1,
accidents and accidents, fire prevention measures. 2,11
OK KazaHABIK KOHIBIPFBUIAPBHIH TaiajaHy MEH >KOHIEYAl YHBIMAACTBIPYIBIH TOPTIOI MEH Herisri
KaruaaTTapbl, JKbULy DJIEKTP CTaHUUAJIAPBIHAAFBl Ka3aHAbIK KOHABIPFBUIAPBIHBIH ~ HOMUHAJIAbI
napameTpiiepiHie aybICIanbl peXKUMAEP MEH MaiganaHy, >KyMbIC Ke3iHIe TOKTay >KOHE KbI3MET KOpCeTy
Mocenenepi, aBapusFra Kapchl epekeliep JKOHE JKYMBIC YHEMIUTITiHIH OY3bUTYBI XKoHE Oy perTe ic-
OK Ka3aHAbIK QPCKETTEP, KOpHIaraH OPTAaHbIH JIACTAHYbIH 6on;[L1pMay JKOJIAaphbl, aBapudiap MCH ’Ka3zaTaubIM OoKutrajiap
KOHJIBIPFBUTAPBIHBIH Ke3iHJIer1 ic-opeKeTTep, OpTKEe Kapchl ic-mapanap
KYMBIC peskumaepi / [Topsa/iok ¥ OCHOBHBIE MPUHIMIIBI OPraHU3alMK KCIUTyaTallid U PEMOHTA KOTEJbHBIX ycTaHOBOK III1,
Pexxumebl pa6OTI:I BOIIPOCHI IEPEMCHHBIX PCKHUMOB U 3KCILTyaTallul HAa HOMUHAJIBHBIX ITapaMeTpax KOTCIIbHbIX YCTAaHOBOK
3.18 | KOTEIbHBIX YCTAHOBOK Ha TEIUIOBBIX DJCKTPUYECKHX CTaHIUAX, OCTaHOBAa W OOCTYy)KMBaHHSI BO BpeMsS pabOTHI,
[1I1/ Operating modes of | mpoTrBoaBapuiiHble MOJOXKEHHS M HAPYIICHHS SKOHOMHUYHOCTH PabOThI M JCHCTBUS NPHU ITOM, HMyTH
boiler installations of WCKITIOYEHUST 3arps3HEHUs OKpPYKAIOIIEH Cpelsl, MEHCTBHS MPH aBapusaX M HECYACTHBIX CIydYasX,
industrial enterprises NPOTHUBONOKAPHBIE MEPOTIPHUATHSI
The procedure and basic principles for organizing the operation and repair of boiler installations at
industrial enterprises, issues of variable modes and operation at nominal parameters of boiler plants at
thermal power plants, shutdown and maintenance during operation, emergency provisions and violations
of the efficiency of work and actions in this case, ways to eliminate environmental pollution, actions in
case of accidents, fire-fighting measures
Korapeiremneparypansl | YKorapbl Temmeparypaibl KbUTy >KaOABIKTApBIHBIH HETI3r1 JepeKTepiH, KOHABIPFBUIAPIBIH TYPIEpiH, OH/PO/ON 1
3.19 | mpouectep MEH | OJIapJbIH CUMATTaMalapblH, OPBIHAAY ONICTEpiH, MaiAamaHy epeKIIeTiKTepl MEeH KeJeMiH 3epTTeni. 211 '

JKOFapBITEMIIEPaTyPaJIbl

Kpi1y SHEpruschH any MeH NaigaJaHyAbIH HEeri3ri IPUHIMUITEPIH 3epTTey.




KOHJBIPFBIIaPAbI
Kouiany/
BricokoTeMneparypHbie
IMPOLCCChI u
DKCIUTyaTarus
BBICOKOTEMIICPATYPHBIX
yCTaHOBOK/ High
Temperature  Processes
and Operation of High
Temperature Units

Ke3 kenreH KoHCTpyKuusuiapabiH, JKorapel TeMIiepaTypajibl arperarThlH KYHIIPY KYPBUIFBUIAPHIH
JKBUTYTEXHUKANBIK €CeNTey AaFabuiapbiH urepy. JKYMBIC CXEMAChIHBIH JKYMBIC ICTEyl KoHE opTypdi
JKYMBIC PEXUMJIEPIHICT] JKaOMBIKTHIH THIMIUICIH OOJDKAy YVIIH TEXHOJOTHSIApIbl d31piey JKoHE
KOCAJIKBI Ka0IbIKThI TAHAY.

Kypc m3y4aer OcHOBHbIE TaHHBIE BBICOKOTEMIIEPATYPHOT'O TEINIOTEXHUYECKOTO OOOpYHIOBAHUS, THITHI
YCTAHOBOK, MX XapaKTEPHCTHKH, METOABI BBIMOJHEHUsI, SKCIUTyaTallMOHHBIE OCOOCHHOCTH M 00JacTh
npuMeHneHus. 3yueHrne OCHOBHBIX MPUHIIMIIOB MTOYYEHHUS U UCTIOJIB30BaHUS TEIIOBON 3HEPTUH.
[MpuoOpereHrne HABBIKOB TEIUIOTEXHUYECKUX PACUETOB  COKUTATEIBbHBIX  YCTPOWMCTB  JIIOOBIX
KOHCTPYKIIHH, BEICOKOTEMIIEPAaTYPHOTO arperara. PazpaboTka TEXHOJIOTHI U TOJ00p BCIIOMOTaTeIbHOTO
obopynoBanus I QYHKIIMOHUPOBAHUS CXEMBI pabOThl U MPOTHO3UPOBAHHS d()(HEKTUBHOCTH PabOTHI
000pyIOBaHHS B PA3JIMYHBIX PeKHMax pabOTHI.

The course studies the basic data of high-temperature heating equipment, types of installations, their
characteristics, methods of implementation, operational features and scope. The study of the basic
principles of obtaining and using thermal energy.

Acquisition of skills in heat engineering calculations of combustion devices of any design, high-
temperature unit. Development of technologies and selection of auxiliary equipment for the functioning
of the scheme of work and forecasting the efficiency of the equipment in various operating modes.

JKorapsl TeMmImepaTypaliblK MPOLECTEP JKYPETIH METAUTYPTUsUIBIK MEIITeP MEH SHEPreTHKAIIbIK
KYPBUIFBIIAPIBIH KYPBUIBICEI MEH KYMBICBIH 3€pTTCHmi. OHEpKOCINTIK TemTep MEH ©HEPKICIITIK
KOCIMOPBIH/IAP/IBIH KbUTY KYPBUIFbUIAPBIHBIH TYPJICP1, OJIAP/AbIH CUIIaTTaMalaphbl, )KYMbIC npuHImi. Ke3
KEIreH KOHCTPYKUUsUIapIblH, JKOoFapbl TeMIeparypaibl arperarThlH KYWIIpYy KYPBUIFbUIAPHIH
JKBUTYTEXHUKAJIBIK ©CENTeY JaFabUIapblH urepy. JKYMBIC CXEMacChIHBIH JKYMBIC ICTEYl JKOHE opTypIIi

OHepKacinTiK nemrep | JKYMBIC PEKHMAEPIHAETT >KaOIBIKTBIH THIMALIIIH OOJDKAy YIHIIH TEXHOJOTHSUIApABl O3ipiey KOHeE
KoHE OHEPKACINTIK | KOCAIKBI KaOJbIKTHI TAHIAY.
KOCIMOPBIHAAPABIH H3yuaer ycTpoHCTBO M PabOTy METaJUTyprHYeCKUX Ied4eld W HHEpPreTHYecKHe ammaparbl, B KOTOPBIX
KYpPBUIFBLIAphI/ MPOTEKAIOT BBICOKOTEMIIEpATYPHBIE MPOLECCHl. THUIBI MPOMBIILIEHHBIX MeYe U TEIJIOBBIX YCTPOMCTB
3.20 [IpombIlIeHHBIE TIEYH | | IPOM. MNPENNpPUSITHH, HMX XapaKTePUCTHKH, MPHHOMI JeicTBUs. [IproOpeTeHHe  HaBBIKOB
yCTpoiicTBa TEIUIOTEXHUYECKUX pacdéToB COXXHATATEJIbHBIX YCTPOMCTB JIFOOBIX KOHCTPYKITUH,
IMPOMBIIIUICHHBIX BBICOKOTEMIICPATYPHOT'O arperarta. Pa3pa60T1<a TEeXHOJIOTUI n HO,Z[60p BCIIOMOT'aTCJIBHOI'O
npennpusituit/  Industrial | o6opynoBanus st GyHKIMOHUPOBAHHS CXEMbI PabOThI M MPOTHO3UPOBaHHS dPPEKTUBHOCTH PaOOTHI
furnaces and devices of | obopyOBaHuUs B pa3IMYHBIX PEKUMAX PAOOTHI.
industrial enterprises Studies the design and operation of metallurgical furnaces and power apparatuses in which high-
temperature processes take place. Types of industrial furnaces and thermal devices at industrial
enterprises, their characteristics, principle of operation. Acquisition of skills in heat engineering
calculations of combustion devices of any design, high-temperature unit. Development of technologies
and selection of auxiliary equipment for the functioning of the scheme of work and forecasting the
efficiency of the equipment in various operating modes.
OK WHIFBIPIBIK | JKbuly 3JIEeKTp CTaHIUSAIApbIHIA >KOHE eHepKaciHTiK KQCiHOpLIHI[apI[a TypOUHAJBIK Ka0IBIKTApIbI
391 | KOHABIDFBLIAPBIH naiianany, »o0anay, MOHTaXIAy >KOHE KeHAEY, TYPJ SHEPreTHKAIBIK TypOUHaIapAbIH *KYMBICHI MeH OH/PO/ON 1,
Konmany/ ODKCIUTyaranus | maiganaHy cuarTamajiapbl, TYPOWHAIBIK KOHABIPFBUIAPABIH JKYMBICEI MEH TMaimajaaHy pexuMiepi, 2,11

TypOUHHOTO

JKOFaphl JKOHE TOMEH >KYKTeMeJepleri >kymbic, Oy TypOuHajapbelH peTTey j>KOHE KOopray JKyhesepiH




00opymoBaHUsI I111/
Operation  of  turbine
equipment of industrial
enterprises

nainaigany, Oy TypOMHACBIHBIH Mail IapyallbUIBIFBIH MakijaiaHy, KOHISHCAIUSIBIK KOHIBIPFbLIAP,IbI
naiiiajgany >koHe TYpOWHAIIBIK IIEXTHIH KOCAJIKBI JKa0IbIFbIH Malilajany 3epIeneHeni

W3zyuaroTcss 3KCITyaTauusi, MPOEKTUPOBAHUE, MOHTa&X M PEMOHT TypOMHHOro 00OpyIOBaHHMA Ha
TEIJIOBBIX AJIEKTPUYECKHUX CTAHIMSAX M MPOMBIIUICHHBIX MPEANPUITUSIX, pab0oTa W HKCIUTyaTallHOHHbIE
XapaKTEePUCTUKH PA3JIMUHBIX SHEPIeTHUECKUX TypOMH, PEKUMBI pabOTHl M IKCIUTyaTauui TypOWHHBIX
YCTaHOBOK, pa00Ta Ha MOBBIIIEHHBIX U TOHW)KEHHBIX HArpy3Kax, KCIUTyaTalisi CUCTEM PeryITUpOBaHuUs
M 3alUThl MApOBBIX TypOWH, HKCIUTyaTalusi MacisiHOTO XO3sIMCTBA MapoBOH TYPOHMHBI, 3KCIUTyaTalus
KOHJICHCAIIMOHHBIX YCTAHOBOK M OKCILTyaTalysi BCHOMOTaTelbHOro 000py10BaHus TYpOHHHOTO 1iexa

The operation, design, installation and repair of turbine equipment at thermal power plants and industrial
enterprises, the operation and performance characteristics of various power turbines, the operating modes
and operation of turbine plants, operation at high and low loads, operation of control and protection
systems for steam turbines, operation of oil steam turbine facilities, operation of condensing units and
operation of auxiliary equipment of the turbine workshop

XKeimy dnekTp cTaHIMsUIAphl MEH OHEPKACINTIK  KOCIMOpBIHAAapAa TYpOMHAIBIK >KaOJBIKTAPIbI
naiiianady, »xobanay, MOHTaXIAy JXKOHE JKOHJCY, dPTYPJi YHEPreTHUKAIBIK TypOMHAIapIIbIH >KYMBICHI
JKOHE TMaijiajaHy CHUIaTTaManapbl, TypOUHAIBIK KOHOBIPFBUIAPABIH JKYMBIC PEXUMAEP] MEH KYMBICHI,
JKOFapbl JKOHE TOMEH JKYKTeMellepie J>KYMBIC icTey, OacKapy »KoHEe KOpFayIblH JKYMBICHL Oy
TypOUHaNapbIHBIH KyHenepi, MyHall Oy TypOHHanapbl KOHABIPFBUIAPBIHBIH KYMBICHI, KOHAEHCATOPIIBIK

OK TYpOMHAIBIK | KOHABIPFBIIAPIbIH KYMBICHI )KOHE TYPOUHANIBIK LEXTHIH KOCAJIKBI 5Ka0JbIKTAPBIHBIH KYMBICHI
KOHJIBIPFBLIAPBIHBIH [TpoekTHpOBaHKWE, MOHTX W OSKCIUTyaTallsl B PA3IUUYHBIX PEXKHMAaX TYpOMHHOTO  000pYAOBaHUS
KYMbIC ~ pexuMmaepi /| IPOMBIIUICHHOTO MPEANPUATHS, JKCIUTyaTalllsi U PEMOHT JHEPreTHYECKHX TYPOHMH MPOMBIIUICHHBIX
3.22 | Pexxumbl paboTHl | MPEeaNpUATH, SKCIUTyaTalus, MPOEKTUPOBAaHHE, MOHTaX W PEMOHT TypOWHHOTO 0O0OpyIOBaHHA Ha
Typ6I/IHHBIX yCTaHOBOK/ TCIUIOBBIX JJICKTPUYCCKUX CTAHIUAX U IMPOMBIIUICHHBIX MPEANPUATUAX, pa60Ta " 3KCIITyaTalluOHHBIC
Operating modes  of | xapakTepUCTHUKH Pa3IUYHBIX YHEPTETHUCCKUX TYpOUH, PEKUMBbI pabOThI M IKCIUTyaTallMii TypOUHHBIX
turbine units YCTaHOBOK, pab0Ta Ha MOBBIINICHHBIX U MOHWKEHHBIX Harpy3Kax
Design, installation and operation in various modes of turbine equipment of an industrial enterprise,
operation and repair of power turbines of industrial enterprises, operation, design, installation and repair
of turbine equipment at thermal power plants and industrial enterprises, operation and performance
characteristics of various power turbines, modes of operation and operation turbine installations,
operation at high and low loads
JKelmyabIH SHEpreTHKAIBIK THIMIUIT Typaisl TYCiHIK Oepeai. TyThIHYIIBUIAPABI KBUTY, BICTHIK CyMEH
JKaOIBIKTay JKOHE TYPFBIH JKOHE OHMIPICTIK YH-Kaimapasl IKEeNAeTy KaKeTTITIKTEepiHe KBy
OHEPrusACBIMCH KaMTaMacCbl3 €Ty CXE€Majlapbl MCH TCEXHOJOTUAJIApPbIH, TCXHOJOTHUAJIBIK )KYKTeMeHiH
Koty hukarms MEH | HETI3r1 TypJepiH, KbUIyMEH JXKaOIbIKTay JKYHeepiH, JKbUTy JKYKTEMeNepiH yakKbIT aFbIMBIHBIH CHIIATHI
KBUTyTBIK ~ Topimap /| OOHBIHIIA KIKTEY, )KBUTY JKYKTEMEJIEPIH ecenTeyi )KoHe )KYKTeMe KeCcTelepiH, JKbITy KYObIpIapbIHbIH OH/PO/ON 1
3.23 | Temnogukamus U | KOHCTPYKIMSJIAPbIH, OKBUIY JKENJepiHIH THAPABIUKANBIK KOHE IKBUITy €CeNTeyiHIH Heri3nepin 211 '

TemmoBele cetm / Heat
supply and heat networks

3epAeIe .

Jaetr noHsTHe 00 »HepreTnyeckod 3¢ ¢ekTuBHOCTH Teriodukanuu. M3ydaer cxembl M TEXHOJIOTHU
obecrievueHus] MOTpeOUTENel TEIUIOBOW SHEPTHEH Ha HYKIBI OTOIUICHHS, TOPSYEro BOJOCHAOKCHHS H
BEHTHJISAIIUHU KHIIBIX W TMPOU3BOACTBEHHBIX TOMEIICHUH, OCHOBHBIC BH/IbI TEXHOJIOTHUYECKOW HATPY3KH,
KjaccuduKalms CUCTEM TEIUIOCHAOXKEHHMS, TEIJIOBBIX HArPY30K IO XapakTepy MPOTEKAaHUS BO BPEMEHH,




pacueT TEIUIOBBIX HArPy30K M MOCTPOSHHE I'PapUKOB HAIPY30K, KOHCTPYKIIMU TEILIOMPOBOIOB, OCHOBHI
TUAPABINYECKOr0 U TEIJIOBOTO pacyeTa TEIVIOBBIX CETEH.

Gives the concept of the energy efficiency of heating. Studying the schemes and technologies for
providing consumers with thermal energy for the needs of heating, hot water supply and ventilation of
residential and industrial premises, the main types of technological load, the classification of heat supply
systems, thermal loads according to the nature of the flow in time, the calculation of thermal loads and
the construction of load graphs, the design of heat pipelines, the basics hydraulic and thermal calculation
of thermal networks.

OHEPKOCINTIK  KACIMOPBIHIAD MEH KOMMYHAIABIK CEKTOPABIH OPTAIBIKTAHABIPHUIFAH JKBUTYMEH
JKaOIBIKTAY JKYHellepiHiH MaKcaThl MEH HET13T1 cXeMallapblIH, XKbITY KYKTEMECIHIH TYPJIEPiH JKOHE JKBLTY
JKeJiIepi KaOIbIKTaphIH 3epaeiieial. Kbuty Ke3/epiHiH KblIy CXeMallapbIMEH; Oy OHE Cy KeliIepiHiy
cXeMaJlapbIMEH, KOHCTPYKLMSUIAPBIMEH >KOHE XYMBIC PEXHMMICPIMEH; JKbUIy TachIMaJlAarbIITapAbIH
napameTpiiepiMeH JKoHe KBUTYy TYTBIHY KeCTelIepiMeH; KbUTy )KYKTEMEIepiH PeTTey dJicTepiMeH, KbLTY
JKEINiNIepiH naijanany Heri3gepiMeH TaHbICTRIPAIbI.

I/IsyqaeT Ha3sHA4YCHUEC U  OCHOBHBIC CXEMbI CUCTEM HCHTPAJIN30BAHHOI'O  TCIJIO CHA0XKeHUS

Kemmymen — xaOnpIKTay . N
. . MPOMBIIIIICHHBIX MPEANPHUITANH 1 KOMMYHAIIBHOTO CEKTOPa, BUIOB TEIUIOBOM HArpy3KH B 000py10BaHUS
3.24 | HCTBACH v OCHO]?H TEIUIOBBIX ceTell. 3HAKOMHUT C TETIOBEIMH CXeMaMH UCTOYHUKOB TETIJIOTHI;, CO CXeMaMH, KOHCTPYKIUSIMU
temnocHabxenus/ Basics .. .
of heat supply U peKUMaMu paboTHl MAapoOBBIX W BOJSHBIX CETEH; ¢ MmapaMeTpamMH TeIJIOHOCUTENeH U rpaduKamu
TEIUIOTIOTPEOJICHNS; METOJaMU PEryJlMpOBaHUS TEIUIOBBIX HArpy30K, OCHOBAaMH OJKCIUTyaTalldu
TEIUJIOBBIX CETEN.
Studies the purpose and basic schemes of district heating systems for industrial enterprises and the public
sector, types of heat load and equipment for heating networks. Introduces thermal schemes of heat
sources; with schemes, designs and modes of operation of steam and water networks; with parameters of
heat carriers and heat consumption graphs; methods of regulation of thermal loads, the basics of
operation of thermal networks.
XKoba 2. | CepikTecTik KOCIMOPBIHAAPALIH (YHUBEPCUTETTIH FBUIBIMH MEKTENTEPi) KbI3METI OaFbITHIHIA FHUILIMU-
JKbutysHepreTukaaarsl 3epTTey KYMBbICTapbl. KocinopbIH KBI3METIH Tanaay (MEKTENTepAiH FhUIBIMH XKETICTIKTEP1) KoHE 3epTTey
KBUTYOTKI3TIIITIK MoceneciHiH KOHbUTybl. ByphIHFBI IIbIFapMainiapra o1eOu Moy, Tangay. 3epTrey ojicTeMeci. 3epTTey
mporiecTep. Oemimi. 3epTTey HOTIKENEpIH TalKpUIay. 3epTTey HOTWKeNepi MEH KOPBITHIHIBLIAPH OOMBIHIIA
YXKorapeiTemneparypanbl | YChIHBICTap o3ipiey. 3epTTey HOTIKenepi OoWbIHINA ecenl AalblHAAy XKoHE Kopray. KypbLIbIMIBIK
arperat ece0i./ IIpoekT 2. | MaTepHaJiapAbIH HET13T1 KACHETTEPIH 3e€pTTey, onapsl aypbic Tagaay xoHe XKTK ecentey
[Ipomeccer HayuyHo-uccnenoBatensckas paboTa 10 HaMpaBIEHUIO JEATENFHOCTH TMPENNPHUITHH-TIAPTHEPOB
305 | TEMIONPOBOIHOCTH B | (HAy4HBIX IIKOJN BY3a). AHAIU3 JEATEIbHOCTH MpeanpuaTus (HaydHBIX JOCTIKEHHH IIKON) u OH/PO/ON 1,
' TEIUIODHEpTeTHKe. Pacder | moctaHOBKAa  3amadyd  WCCleAOBaHWA. JIuTeparypHblii  0030p ®  aHamu3  MPEANICCTBYIONIINX 2,11

BBICOKOTEMIICPATYPHOI'O
arperara/  Project 2.
Processes of heat
conduction in thermal
power engineering.
Calculation of a high-
temperature unit

pabot. Mertongonorus uccinenoBanuil. Mccnenoartenbckas yactb. O0Cyx)aeHHE pe3ynbTaToOB
nccienoBannii. BerpaboTka peKoOMEHAAni 1Mo pe3ysbTaTaM HCCIIeIOBAaHWN W BHIBOABI. I[loATOTOBKA M
3allUTa OTYETa MO pe3yjbTaTaMm HccleAoBaHuil. M3ydeHne OCHOBHBIX CBOMCTB KOHCTPYKIHMOHHBIX
MaTepHaJIOB, X NMPaBUIIHHBIN BBIOOP M pacueT BTY

Research work in the direction of activity of partner enterprises (scientific schools of the university).
Analysis of the activity of the enterprise (scientific achievements of schools) and statement of the
research problem. Literature review and analysis of previous works. Research methodology. Research




part. Discussion of research results. Development of recommendations based on research results and
conclusions. Preparation and defense of a report on the results of research. The study of the basic
properties of structural materials, their correct choice and calculation of HTU.

3.26

XKrbutysHepreTukaaarst
JKBLTY anMacy
mporecTepi.

OHepKocINTIK  memTepai
ecerrrey |/ Tlporeccs
TeII000MeHa B
Temo3Hepreruke. Pacuer
NPOMBIIUICHHBIX — Teyei/
Heat transfer processes in
thermal power
engineering. Calculation
of industrial furnaces

XKeury Oepy cunarramanapblH aHBIKTAyJbIH TPAKTHKAJbIK JaFAbUIapblH, CTAIlMOHAPIBIK KOHE
CTaIMOHAPJIBIK eMeC KYHJIeri KbUTy KoHEe Macca alMacy MpOIecTepiHiH TeHAEYIepiH menyAiy Heri3ri
dAIicTepiH, OHIIPICTIK MeITepIeri *KbUTy OTKI3TIIITIK IpouecTepiMeH OaliaHbICThI KYpAETi Macenenep i
HIENIy/i, Ko9ciOM KbpI3MET CalachIHAAFbl aKMapaTThIK TEXHOJOTHSIApAbl KOJJAHYIbl XOHE OHAIpiCcKe
EHTi3y/li, KYPBUIBIMIBIK MaTepHalJapAblH HEri3ri KacHMeTTepiH 3epTTey, OJapAbl AYPhIC TaHJAy >KOHE
KTK ecenrey

W3yunte u BBIpabOTaTh NPAKTUYECKHE HABBIKM OIPEACICHHUS XapaKTepUCTHK IIepellayd Terria,
OCHOBHBIE METOJBl PEIICHHS YypPaBHEHUH MPOIECCOB TEIIOMAacCOOOMEHa B CTAallMOHAPHOM |
HECTAl[MOHAPHOM COCTOSIHUM, PEIICHHUE CIOXKHBIX 33]1a4, CBSI3aHHBIX C MNPOLECCAMU TEINIONPOBOJHOCTH
B MPOMBIIIJICHHBIX TI€Yax, UCIOJB30BaTh U BHEAPATH B MPOU3BOJACTBO HHPOPMAIIMOHHBIE TEXHOJIOTHH B
cdepe mpodeccnoHaNbHOM NeATENbHOCTH, U3YYHTh OCHOBHBIE CBOMCTBAa KOHCTPYKIIMOHHBIX MATEPHAIIOB,
MPOM3BOINTh MX NPaBIILHBIN BEIOOp M pacyeT BTY

To study and develop practical skills for determining the characteristics of heat transfer, the main
methods for solving equations for heat and mass transfer processes in a stationary and non-stationary
state, solving complex problems related to heat conduction processes in industrial furnaces, using and
implementing information technologies in the field of professional activity, studying the basic properties
of structural materials, to make their correct selection and calculation of HTU.

OKBITYABIH KOCBIMIIIA TYpJiepi/ JonmonHuTebHble BUALI 00yuenust/ Additional types of training

41

Onpgipic  toxipudbe 2/
IIpousBoacTBeHHAs
npaktuka 2/ Industrial
Practice 2

ety sHepreTHKachlHAAFbl TEXHOJOTHSUIBIK —MPOLECTEPAl iCKE€ aCBIPYIbIH, KOHCTPYKTOPJIBIK-
TEXHOJIOTHSIIBIK KY)KaTTaMaMEH >KYMBIC ICTEY/IH NPAKTHUKAIBIK NaFAblIapblH MEHIepYy, OHIIPICTIK-
TEXHUKAJIBIK KbI3METKEpJIEP OPBIHAANUTHIH JKYMBICTApFa KaTbhICY, KBbUIyIHEPTEeTHKAIBIK >Ka0IBIKTApIbI
naiiianany, iITeH KYMBIC KaFUIachl MEH KYPBUIBIMBI MEH TaHBICY, OHJIIPICTIH TEXHOJOTHAJIBIK Ypaeci
MEH TaHbICy. IIpakTMKaHBl ©TKi3y OpBIHAAPHI: DHEPreTUKAIBIK JKOHE JKBUIY-IHEPreTHKAJIbBIK
KOCIMOPBIHAAp, KoOamay MeKeMmenepi, FhUIBIMU-3epTTeY YHbIMAApHl, OHEPKACINTIK KOCIMOPHIHAAD MEH
JKOFapbl OKY OpPBIHAAPBIHBIH 3€pTXaHaIaphl.

Brnanenue nmpakTH4eCKMMU HaBbIKAMU PEANM3allMM TEXHOJOTMUYECKUX MPOLECCOB B TEIUIOIHEPTETUKE,
paboThl C KOHCTPYKTOPCKO-TEXHOJIOIMYECKOW JIOKYMEHTAIlMEH, ydacTHe B padoTaX, BBIMOIHIEMBIX
MIPOU3BOJICTBEHHO-TEXHUYECKIM TEPCOHANIOM, 3KCILTyaTallisl TEIUIO3HEPTeTHIECKOTO 000pYIOBaHUS,
O3HAKOMJICHHE C YCTPOWCTBOM U TIPHHIMIIOM pPabOTBl HU3HYTPH, TEXHOJOTHYECKUM IPOIIECCOM
MPOU3BOACTBA. MecTa MPOBEACHUS MPAKTUKU: SHEPTETUUECKUE U TEIUIOIHEPIreTUUECKUE MPEATPUATHUS,
MIPOCKTHBIC YUPESKICHUS, HAYIHO-UCCIICOBATEIILCKUE OPTaHM3aIliH, J1a0OopaTOpUH IMPOMBITIUICHHBIX
MPEINPUATHI M HENOCPEICTBEHHO BHICIINX YIEOHBIX 3aBE/ICHHI.

Possession of practical skills in the implementation of technological processes in the thermal power
industry, work with design and technological documentation, participation in the work performed by
production and technical personnel, operation of thermal power equipment, familiarization with the
device and the principle of operation from the inside, the production process. Places of practice: energy

OH/PO/LO
1,4,13




and heat power enterprises, design institutions, research organizations, laboratories of industrial
enterprises and directly higher educational institutions.

CryneHTTepAl SHepreTUKa KOCIMOPHBIHAA MHXEHEp Jlaya3bIMBIHAA MPAKTHUKAJIBIK KYMBICKA AalbIHAAY,
JMUIUTOMIIBIK KYMBIC JKOHE JMIIOMIBIK >k00a TaKbIpbIObI OOMBIHINIA KaKETTI MaTepuaijgap MEH
Ky’KaTTaMaHbl ipiKTey, OKBITYIbl KOPBITHIHIBI OEKITy MakcaThlHAA XKyprizimexdi. Ilpaktukanel eTki3zy
OPBIHAAPHI: FHEPTETUKAIBIK, XKOHE JKbLTY-IHEPTeTHKAJIBIK KCITIOPBIHIAP, KBUTYJIEKTP OPTAIBIKTapBIH/A,
MADC, xbuty >Keminepi, FhUIBIMH-3€pPTTEY YHBIMIApbl, >ko0alay WHCTHTYTTaphbl, ©HEPKACIITIK
KOCIMOPBIHAP MEH JKOFaphbl OKY OpPBIHAaPBIHBIH 3epTXaHAIAPEI

Jutiom annerHaarsl | [IpoBOIUTCS ¢ IENBIO MOATOTOBKH CTYIEHTOB K MPAaKTHUECKOW padoTe B JOJDKHOCTH HHXKEHEpa Ha
Tokipube/ SHEPreTUYECKOM TMPEINPHUATHH, IMMOAOO0pa HEOOXOAWMBIX MAaTEpHUANOB W JOKYMEHTAllUH 10 TeMe OH/PO/LO
4.2 | IlpenaumioMHas JUTUIOMHON pabOThl M JUILUIOMHOTO MPOEKTa, UTOTOBOI'O 3aKperuieHusl o0ydeHus. MecTa mpoBeeHUs 1413

npaktuka/ Undergraduate | mpakTuku: sHepreTMveckue W TeruodHepretudeckne mupennpusatus, TOLl, 'POC, rtemnoeie cerw, T
practice HAyYHO-UCCIICJIOBATEIbCKUE OpPraHU3alliU, NPOCKTHhIE HWHCTUTYTHI, JIA0OPATOPHH MPOMBIINIICHHBIX

npeanpusaTHil 1 Beiciinx y9eOHBIX 3aBeIeHHIH

It is carried out with the aim of preparing students for practical work as an engineer at an energy

enterprise, selecting the necessary materials and documentation on the topic of the thesis and graduation

project, and final consolidation of training. 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.

KopeITeinas! atTrecTatTay/ UTOroBas arrecranms/ Final attestation
5.1 | JIunmoMIbIK 5KYMBICTBI JunmoMIbIK sxo0anayIbiH MaKcaThl — JKbUTY SHEPTreTUKACHl OOMBIHINA JTUTLIOMIBIK K0OaHBI (AKYMBICTHI)

(>x00aHBI) jKazy JKoHE 33ipIiey JKoHEe KOMIITIK alablHAa KOpFay apKbUIbl OKYy MPOIIECiHIE KOJ JKEeTKI3UIreH OKYy HOTIKEeNepiH
KOpFay HeMece KeIeH 1 kepcery. JKoOa MbIHANApAbl KaMTHABL: OACOMETTEpMAl IOy >KOHE OHTAMIBl TEXHHKAIBIK IISIIiMIL
E€MTHXaH JJalbIHJAy JKOHE HETI37Iey; TEXHOJOTHUSIBIK TPOIECTIH IMapaMeTpIIepiH €CenTey; TEXHOJOTHSUIBIK KaOIbIKTHI KobOamay
tancelpy / Hanmcanue n JKOHE JKaOABIKTapIbl jkoOamay; Oarmaprmamanay oHe T1.0. JIWMIOMIBIK KOOaHBI YHHBEPCUTET
3aIuTa JUTUIOMHOM OKBITYIITBIIAPHI MEH CEPIKTEC KOCIMOPHIHAAPABIH HHKCHEPITIK-TEXHUKAIBIK KBI3METKEPJICPIHEH TYPATHIH
paboThI (poeKTa) wiu OipJIecKeH aTTeCTalusIIBIK KOMUCCHS Oarajiaii ib.
MOJTOTOBKA U CAa4a Lenv Ounoamnoco npoekmupogaHusi — OeMOHCMpayusi OOCMUSYHINBIX pPe3VIbmamos o0yueHus 6
KOMIUIEKCHOTO 3K3aMeHa/ npoyecce obyuenus nymem paspadomxu U NYOIUUHOU 3auumovl OUNIOMHO20 NpoeKkma (pabomvl) no
Writing and defending a mennosnepeemuke. [Ipoekm exaouaem 6 cebs: aumepamypuwviii 0030p U 0OOCHOBAHUE ONMUMATLHOO OH/PO/LO
thesis (project) or preparing | mexuuuecko2o pewenus;, pacuém napamempos MmMexXHOIO2UYECKO20 NPOYeccd; NpPoeKmuposanue 1491113

and passing a
comprehensive exam

MEXHON0SUYECKOU OCHACMKU U KOHCMPYKYUU 000py008anus; npocpammuposanue u m.n. JJuniomuoiil
npoekm Oyoem OYeHUBAMbCA COBMECMHOU ammeCcmAayuoHHOU Komuccuell u3 uucia npogheccopos
VHUBEPCUMEMA U UHHCEHEPHO-MEXHUYECKUX PAOOMHUKO8 NPeOnpusimuil 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.
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«TopaiireipoB yausepcuteTi» KeAK MukpoxBamudukanmus 0arnapiaamMaaapsl
IMporpammbl MukpokBanupukanuii HAO «TopalirbipoB yHHBepcUTe»
Microqualification programs of NAO ""Toraighyrov University"'

binim Gepy OarnapiaaMachIHBIH KOJBI )KOHE aTaybl/ 6B07105 ’Kpu1yaHepreruka
Kox n HaumeHoBaHue 00pa3oBaTeIbHOM MPOTpaMMBbl/ 6B07105 Teno3HepreTruka
Code and name of the educational program 6B07105 Thermal power engineering

Binim 0epy 6arnapiaamacbinbiH Ma3MyHbl / Coaep:xanue oopazoBatenabHoii mporpammel / Content of the educational program

Ne Monyns ataysl/ Kz/ Cemectp/ | IloH komel/ [TonniH aTaysl/ [y sxoHe bakpinay OKy HoTIXECI/
Hazpanue monyns/ | ECTS | Cemectp/ Kon Hassanue aucraruinHael/ KOMITOHEHT/ HBICAHBI/ Pesynbrar
Modulename Semester | TUCIUIIMHBI Nameofdiscipline LI¥KIT 1 KOMIIOHEHT/ dopma 00yueHwus/
/ CycleandComponent KOHTPOJISI/ Educationaloutco
Disciplineco Formofcontr me
de ol

MukpoxkBanuduxanns — KazaHabIK xa0dabIKTAPBIHBIH onepaTopbny Ne2.1 moxy.i /
Mopyas Ne2.1 «MukpokBanudukanus - MalImHACT KOTeJIbHOT0 000pPYAOBAHUS /

Module Ne2.1 «Microqualification - Boiler equipment operator»

2.1.1 | «MukpokBanupuka 4 3 TIK 2201 KTy TeXHUKAIIBIK ©JIIIIeY XKoHEe b /KB Em1/9x3/Exa | OH/PO/LO 12
st — Kazanapik Oakpuiay/TemnoTeXxHuYecKe U3MEPEHHUS m
XKaOIBIKTapBIHBIH u koHTpob/ Thermal engineering
orepatopsn Ne2 measurements and control
Moy /Moaynb
212 No2 3 3 NKRRKO | KazanapIK >ka0abpIKTapbIH KYMBIC B/l /KB Em1/Ox3/Exa OH/PO/LO
2202 PEeXUMJICPIH peTTey KoHe Oakpuiay / m 9,10,11




«MuxkpokBanupuka
nus - MamuHuct

Hananka u KOHTPOJIb peXXUMOB PabOTHI
KoTeNIbHOTO 06opymoBanus / Adjustment
and control of operating modes of boiler

KOTEIHHOTO )
oGopynoBanus / equipment
2.1.3 Module No2 3 ROKO 2203 | KazaHObIK KaOabIKTapAbI )KOHIEY KOHE BJ1 /KB Emt/9Ok3/Exa | OH/PO/LO 10,11
«Microqualification TEXHUKAIIBIK KbI3MET KopceTy / PeMOHT u m
- Boiler equipment o0cCITyKHBaHUE KOTEJIbHOTO
operator oGopynosaHga / Repair and maintenance
of boiler equipment
214 4 ANSRKO KazaHnbiK >xa0abIF BIHBIH KYMBICBIH/IAFbI B/l /KB Em1/OKk3/Exa OH/PO/LO
2204 aBapUSUIBIK JKOHE KAJIBINTAH ThIC m 9,10,11
arnaiinap / ABapuitHbIe M HEIIITATHBIC
cUTyanuu paboThl KOTETHLHOTO
obopymosanus / Emergency and
abnormal situations of boiler equipment
operation
«MuxpoxBamnpukanus — TyponHAIBIK Ka0ABIKTHIH onepaTopb» Ne2.1 moay.Ji /
Moayanb Ne2.1«MukpokBaauduxamus - MalimHUCT TYPOUMHHOTO 000PyA0BaHUD» /
Module Ne2.1 «Microqualification - Turbine equipment operator»
2.1.1 | «MukpokBanmpurka 3 TIK 2201 JKbuTy TEXHUKAIBIK OISy XKoHE BJ1 /KB Emt/Ox3/Exa | OH/PO/LO 12
st — TypOuHaIBIK Oaxpuiay/TemnoTeXHuIecKrne n3MepeHus m
JKaOABIKTHIH u kouTpoisis/ Thermal engineering
omeparopsn» Ne2.1 measurements and control
Moy /Motyiib
212 Ne2.1«Mukpoksa 3 NKRRTO | TypOuna >xabapIKTapAbIH KYMBIC B/l /KB Emt/OKk3/Exa OH/PO/LO
HuKanus - 2202 peXUMICPIH peTTey KoHe Oakpuiay / m 9,10,11
Hanaznka 1 KOHTPOITb pEKUMOB PadOTHI
Mamvnauct .
TypOuHHOTO 000pynoBanus / Adjustment
TypOuHHOTO and control of operating modes of boiler
o0opymoBaHUI / equipment
2.1.3 | Module 3 ROTO 2203 | TypGuHa skababIKTapIbl KOHIEY JKOHE BJ] /KB Emt/Dx3/Exa | OH/PO/LO 10,11
Ne2.1«Microqualifi TEXHUKAIBIK KbI3MET KopceTy / PeMoHT 1 m
cation - Turbine o0ciyxuBaHue TypOHHHOTO
equipment obopynoBanus / Repair and maintenance
operator» of boiler equipment
214 4 ANSRTO TypOurHa ka0 IbIFBIHBIH KYMBICBIHIAFBI B/l /KB Em1/OKk3/Exa OH/PO/LO
2204 ABAPUSUIBIK JKOHE KaJIBINTAH ThIC m 9,10,11
JKarmanap / ABapuiiHbIC H HEIITaTHBIC
cuTyauuu paboTel TypOUHHOTO




obopynosanus / Emergency and
abnormal situations of boiler equipment
operation

Ecxkepmne: aknapammuix 6inim bepy ecebinern MUKpoKeamuurayus 6a20apiamailapvin Kamuma ecenmeyeae o oepinedi (0inim anyuvinoly 0inim Oepy 6a20apiamacbIHbly
Oetlini wenbepinoe HCymMbic Kacinmepi OOUbIHULA JHCYMBIC MACIpudeciniy pacmanean 60ayvl) /
Ilpumeuanue: oonycxaemcs nepezauém Ilpocpamm mukpoksarugpuxayuu 3a cuem Hngopmarvnozo obpazosanus (Haruuue y 00y4aioue2ocs nOOMeePHcOeHHO20 ONblma
paboma no pabouum npogeccusim 8 pamrkax npoGuia 0o6pa30eamenvHol npocpammsl) /
Note: it is allowed to transfer microqualification Programs at the expense of Informal education (the student has confirmed work experience in working professions within
the framework of the profile of the educational program).

ITonaep Typajbl MagimerTep/CBenenns o mucuummaax/Disciplines Information

Kpenurre .
. pe P OxkyHoaTHKEC]/
Ilonnin aTaysbl/ . caHbl/
IIonHiH KpICKaIIa cHIIATTaMAachl/ Pesyabrat
HanmeHoBaHue KosmuectBo
Ne . KpaTkoe onucanue 1ucuuminHbl/ o0yueHnusi/
aucuuIInHbL/Di . L KpeauToB/ -
L Short description of the discipline Educationalo
scipline name Number of Ltcome
credits
MukpoxkBanudukanusa — KazanabIk :ka0abIKTapbIHBIH oniepaTopbp Ne2.1 moay.Ji /
Moayab Ne2.1 «MukpokBajupukanus - MAaIMHUCT KOTEJIBLHOT0 000py10BaHUD) /
Module Ne2.1 «Microqualification - Boiler equipment operator»
2.1.1 | XXemyrexuukansl | [ToHHIH MakcaThl CTYACHTTEP]II KBUTYIIBIK JKOHE 0acka IiaMaiap]ibl eJliey jxoHe OaKplIayMeH OaiIaHbICThI
K OJIIIey KoHe ic-opekeTke nadeiHAay. [[oHHIH Ma3MYHBI: eIey KypajlapblHBIH TypJiepi MeH KIacCHU(HUKAIIHUICHI,
Oakpitay/Temnore | acmantapiablH JKYMBIC iCT€y MPUHIUOTEPI, SHEPTETUKAIBIK ayIuT KE3iHJC OJIIIey omicTepi, KaTemepii
XHUYECKUE Oaranay omicrepi. [loHHIH Ma3MyHBI: eJIIey KYpalIapblHBIH TYpIepi MEeH KiIacCu()UKAUSCHI, acTanTap by
WU3MEPEHUs U KYMBIC ICTey NPHUHIMITEPi, Karemikrepnai Oaramay omictepi. CTyAeHTTEp MBIHATAPABI OKHUIBI: OJIIIEY
KOHTPOJIb/ KaTeNiKTepi, oJapAblH Maiga 0oy cebenrTepi, emey omicTepi MEH Kypajaapbl, TEMIIEpaTypaHbl OIIIIey
Thermal o/icTepl MEH acmamnTapbl, KbICHIMJIbI, KbICHIM albIPMAIIBUIBIFBIH JKOHE JCHTEHiH eJliey oficTepi MeH
engineering acranTapbl, CYHBIKTBIKTAP/IBIH, Ta3JapAblH JKoHe OyIbIH IIBIFBIHBIH emmey. llpakTukamsik cabakrapiaa
measurements CTYACHTTCP OJIICYy KaTeJirid Talgaiasl )KoHe 6aFaJIaI‘/'II[I>1, TEXHUKAJIBIK MaHOMETpPJICp MCH TepMO:-)HeKTpJIiK
and control TEPMOMETPIIEPII TEKCEPEi, CATKBIHAATKIIMITEHH [IBIFEIHH MEH KBUIAAMIBIFBIH OJIIIICY Ke3iHIe KaTeHIH 4 OH/PO/LO 12

Tapany 3aHbIH aHBIKTalAbl. 3epTXaHajlblK cabakTapia CTYIAeHTTep CQU3UKAIBIK MIaMalapbl  OJIey
o/icTepiH, SKCIIEPUMEHT HOTWKENEPiH OHJIEY OMIiCTEPiH, Oy KaTeliKTepiH Oaranay oaicTepiH, COHBIMEH
Katap bUTy KYPBUIFBUIAPBIHBIH JKYMBIC MPUHLUMIH 3epTTeiai. KopbIThiHAR O0ara mOpT(OIHOHBI Kapay
Ke3iH/Ie aHBIKTAIaIbL.

Lenvio Jucyuniumv A615eMcs NOO20MOBKA CMYOEHMO8 K OesamelbHOCHU, C8A3AHHOU C UMepPeHUeM U
Koumpoaem menjomexnuyeckux u opyeux geauuut. Codepoicanue OUCYUNTUHBL: 8UObL U KAACCUDUKAYUS
UMEpUMENbHbIX Npubopos, NPUHYUN Oelicmeuss npudopos, Memoobl UMEPEeHUll Nnpu 3SHep2oayoume,
Memoouku oyenku nozpewHocmu. Cmyoenmol u3yuam: NOSPEUHOCMU UBMEPEHUs, NPUYUHbL  UX
B03HUKHOBEHUS, MemoObl U CpeOCmaa UsMepenull, Memoobl U Npubopvl 015l USMEPEHUs memMnepamypbl,
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Kazaugbix
JKaOIBIKTap IBTH
KYMBIC
pexXuMaepin
peTTey KoHe
Oakpuiay /
Hananka u
KOHTPOJIb
PEXKHUMOB pabOTHI
KOTEJILHOTO
obopynoBanust /
Adjustment and
control of
operating modes
of boiler
equipment

Memoobl U Npubopvl Ol UMEpPeHus O0dasleHuss, pPA3HOCMU OA8IeHUll U YPOGHS, UsMepeHue pacxood
arcuoxkocmetl, 2azo8 u napa. Ha npaxmuueckux 3anamusix cmyoeHmuvl HpoOGeOym aHAAU3 U OYEHKY
NOSPEWHOCIU USMEPEHUS, NOBEPKY MEXHUUECKUX MAHOMEMPOS U MEPMOIIEKMPUUECKUX MEPMOMEMPOS,
onpeoenenue 3aK0HA PAcnpedenetust NOSPEUHOCMY NPU USMEPEHUU PACX00d U CKOPOCTU MenJIOHOCUMEIS.
Ha nabopamopnvix 3ausmusx cmyoenmuol ucciedyom memoosl usmepenus Guudeckux eeiuyut, memoovl
00pabomxu SKCNEPUMEHMATLHBIX Pe3YIbMamos, Memoobl OYEHKU NOSPEUHOCHU USMEPEHUU, a4 MAaKice
npUHYUn Oelcmeus meniomexHuveckux ycmpoticms. Mmozcosas oyenxa Oyoem cgopmupogana 6 xooe
3auumsi NOpMPouUo.

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

[ToHHIH MaKcaThl Ka3aHJBIK JKa0JbIKTAPBIHBIH CEHIMJII JKOHE aKayChI3 XYMBICHI MEH PEXKHMCPiH OanTay
XKoHe OakpUIay HNarmbUIapblH MeHrepy Ooibin TaObutafgel. [loH MBIHAmapAbpl KaMTHIBL: ICKEe KOCY
KYMBICTapBIHBIH MaKCaTTapbl MEH MIHIETTEPI, )KaOJBIKTHI iCKE KOCY, TONBIK JKOHE TOJBIK EMEC TEXHUKAIIBIK
caparnramMa, KabIbIKTEIH JKYMBIC peXUMIEP1, Ka3aHIBIK ka0 BIKTApBIH ChIHAY JKoHE Oarray, maH JaibsiHaay
XKyHenepi MEH OJapAblH >KaOIBIKTapblH ChIHAY JKoHE Oanray, KYPBUIFBUIAPABIH CHIIATTaMallapbl MeH
TIPOTIECTEPiH 3epTTey. kKaHy KYPBUIFBUIAPHI, OTTHIK KYPBUIFBUIAPHIH PETTEY, KaHy PEKHMIH peTTey, Oy
Ka3aHAapbIHBIH KbI3ABIPY OCTTEpiHiH CHIPTKBI JaCTaHYybIH 3epTTey, Oy Ka3aHAapbIHbIH KbI3IBIPY OCTTepiHiH
IPO3USIIBIK KOHE KOPPO3USUIBIK TO3YBIH 3€PTTEy, Ka3aHIBIK KOHIBIPFBICHIHBIH CY PEXHUMIH PETTEy KOHE
Oakputay, 3epTrey Oy Ka3zaHIapblHbIH OapaOaHOapblHAArbl TeMIlepaTypaHblH OipKeNKi eMecTiri MeH
KepHeyiH, TiKeJel arblHAbl Oy Ka3zaHAapbIHbIH TaOWFH aHABIMBI MEH JKaHy Ti30€KTepiHIH SKpaHIapbiH
CbIHAYy JX9HC PCTTCY, 6y Ka3aHAbIKTAPbIHbIH aCa KbI3AbIPFBIIITAPBIH CbIHAY KOHC PETTCY, 3KOHOM&ﬁ3CpJ’I€pI{i
CBIHAY XOHE PEeTTey, TapTNa KOHABIPFhUIAPHIH NalIaaHy ChIHAFBI, ChIHAY YKOHE IlaH JaiblHaay Kykenepi
MEH OJIapJbIH XaOABIKTapbIH perTey. lIpakTukanblk cabakTapia CTYACHTTEp Ka3aHIBIK KaOJbIKTapPBIHBIH,
COHBIH 1IIiH/Ie THICTI KOCATIKBI Ka0ABIKTAPAbIH dPTYPIi dKYMBIC PeXUMIEPiH OanTay, chiHAY KOHE OaKbLIAY
omicrepin MeHrepeni. baranay kelicti merry TypiHae 601a bl

Lenv oucyuniunvt — npuobpemenue HABLIKOE HALAOKYU U KOHMPOJISL HA0ENHCHOU U Oe3a8aputiHoll pabombl u
pedcumos KomenvHozo o0bopyoosanus. Codepoicanue OUCYUNIUHBL: Yeau U 3a0ayu NYCKO-HALIAOOUHBIX
pabom, nyck 060py00saHusi 8 IKCHIYAMAYUIO, NOTHOE U HENOIHOe MEXHUUECKOe 0CBUOemelbCmBosanue,
pedcumvl pabomuvl 000pY006aAHUS, UCHbIMAHUE U HATAOKA KOMENbHO20 000pY0068aHUsA, UCHbIMAHUe U
HanaoKka cucmem NbUIENPUSOMOGIEHUsL U UX 000PYO08aAHUsl, UCCIe008AHUE XAPAKMEPUCUK U NPOYeCCos

OH/PO/LO
9,10,11




MONOYHBIX YCMPOUCME, HANAOKA 20PENOYHbIX YCMPOUCME, HALAOKA MONOYHO20 PEeNCUMA, UCCIe008aHue
HAPYIICHLIX  3A2PA3HEHUNl NOGEPXHOCMEl Hacpesa Naposblx KOMJI08, UCCIe008aHUE IPO3UOHHO20 U
KOPPO3UOHHO20 UZHOCA NOBEPXHOCMEN HAZPesd NAPOBbIX KOMI08, HANAOKA U KOHMPOTIb 800HO20 PENCUMA
KOMENbHO20 azpeamad, UcCied08aHue memMnepamypHblx HepasHoOMepHOCmell U HanpsajceHull 8 bapabauax
naposvix KOMios, UCHbIMAHUe U HANAOKA KOHMYPO8 eCMECMEEHHOU YUPKYIAYUuu U MONOYHbIX IKPAHO8
NPAMOMOYHBIX HAPOBLIX KOMJIO08, UCHbIMAHUE U HALAOKA naponepespesamesieli NApoO8vblx KOO8,
UCHBLIMAHUSL U HATAOKA IKOHOMAU3EPO8, IKCNIYAMAYUOHHBIE UCTIBIMAHUSL MA200YMbesblX YCMAHOBOK,
ucnvlmanue U HAAAOKa CUCMEM RbLIenpucomosienus u ux ooopyoosanus. Ha npaxmuueckux sansmusix
CMYyOeHmbl 0C80M MEMOObL HANAOKU, UCNLIMAHUSA U KOHMPOJISL PA3TUYHBIX PENCUMOE PahOmbl KOMETbHO2O0
000py006aHUs, BKIIOUAS COOMEEMCmMEYioujee scnomozamenvHoe obopyoosarue. Oyenusanue npoudem 6
8uoe peutenus Kelica.

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

2.13

Kazanabik
JKAOIBIKTap bl
XKOHIEY JKOHE
TEXHHUKAJTBIK
KBI3MET KepceTy /
PemonT n
00CITy’)KBaHHE
KOTEJILHOTO
o0opymoBanust /
Repair and
maintenance of
boiler equipment

[oHHIH MakcaThl — Ka3aHJBIK >KaOJIBIKTapbIHIA KOHJEY XYMBICTAPBIH XKYPri3y IarJbUIapblH MEHIepy.
[lonre w™pIHamap Kipedi: Ka3aHABIK LEXBIHBIH JKaOABIKTaphlH >KOHIACYAl YHBIMAACTBIPY, KOHICY
XKYMBICTapblH JKOCIApJiay, KAa3aHAbIK arperaTbiHbIH HETI3r1 JKOHE KOCAJKbl >KaOIbIKTapbhlH >KOHICY
TEXHOJIOTHSACHL, JKOHACYNEH JKaOOBIKTHI KaObUIAay JKOHE OHBIH camachlH Oaranay, KaOABIKTHI
PEKOHCTPYKIMSATIAY KOHE JKaHAPTy HeTi3/epi, HOPMAaTUBTIK-KYKBIKTHIK aKTUIEp/Al MaiaanaHy. sgeOuerTep,
XKaOABIKTBl KeHAey OOHbIHIIA KyKarTaMaHbl —peciMiey, Ka3aHIbIK KOHIBIPFBUIAPBIH  KOHACYI1
YUBIMIACTBIPY JKOHE TypJepi, >KbUIBITY OETTEpiH J>KoHEe Ka3aHIblK Oapa0daHIapblH KOHJACY, OTTHIK
KYpBUIFBUIAPBIH, apMaTypaiaplbl, KYObIpJIbl aya >KbUIBITKBIIITAPBIH JKOHIEY, TOCEYy KOHE OKIIayiay
xKyMbIcTaphl. [IpakTukanelK cabakTapja CTYIACHTTED J>KOHJIEY >XYMBICTAPBIH XKYPri3y >XoHE Ka3aHbIK
*aOJpIKTapblHA KBI3MET KOpCeTy ofiCTepiH MeHrepeni. baramay eHJipic OKUIiHIH KaThICybIMEH
JIEMOHCTPAIVSUTBIK EMTHUXAH TYPIHE OTEIi.

Lenv oucyuniunsl — npuobpemenue HABLIKOE NPOBEOEHUS. PEMOHMHBIX PADOM KOMENbHO20 000PYO08AHUSL.
Codeporcanue OUCYUNTUHBL: OP2AHU3AYUSL PEeMOHmMA 000pY008aHUs KOMENbHbIX Yexo8, NIAHUPOSaHUe
PEMOHMA, MEXHONIO2USL PEMOHMA OCHOBHO20 U 8CHOMO2AMENbHO20 000PYO0BAHUs KOMENbHO20 azpe2amd,
npuemka 060py008aHus U3 peMOHmMA U OYEHKA e20 Kauecmed, OCHOBbl PEKOHCTHPYKYUU U MOOepHU3AYUU
000py006aHUs, UCNOTL30GAHUE HOPMAMUGHOU TUMEPAMYPbL, COCMAGIEHUEe OOKYMEHMAyuu Ha PEeMOHM
000pYy006aHUsl, OP2AHU3AYUS U BUObL PEMOHMA KOMENbHbIX YCMAHOB0K, PEMOHM NO8ePXHOCHell Ha2pesa U

OH/PO/LO
10,11




bapabanos KOmio8, peMOHM 20PENIOYHBIX YCMPOUCMS, 2APHUMYPbL, Mpyouamvix 8030yxonodozpesamenetl,
00MYpOBOUHbIEe U UB0JAYUOHHBIE pabombl. Ha npaxmuueckux 3ausamusx cmyoenmvl 0C80SM Memoobl
NposedeHUs PeMOHMHBIX padom u 00CHYIICUBAHUSL KOMeNbHO20 0bopydosanus. Oyenusanue npoiidem 8
8UOE OEMOHCMPAYUOHHO20 IK3AMEHA C YUACmuemM npedCmasumensi NPou3e00Cmad.

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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Kazanabig
JKAOIBIFBIHBIH
)K¥MI)ICBIH)I3FBI
aBapHIIBIK KOHE
KaJIbITITAH THIC
JKarmainap /
ABapwuifHble u
HeIITaTHbIE
CUTyaIuu paboThl
KOTEJILHOT O
obopymoBanust /
Emergency and
abnormal
situations of
boiler equipment
operation

[ToHHIH MakcaThl — Ka3aHJBIK >Ka0JbIKTAPBIHBIH JKYMBICHIHIAFBI MYMKIH OOJaThIH aBapUsUIBIK KOHE
KAJIBITITAH THIC YKAaFaNIap bl OKBIN YHPEHY, CTYACHTTEPII OJIapIbIH aJJIbIH allyFa jKoHe JKOIOFa aibIHaay.
[Tonre MbIHajap Kipedi: Ka3aHABIK KaOJBIKTApPBIHBIH KYMBICHIHIAFBl aKayJbIKTAp/Ibl JKOK KOHE XKOI0,
Ka3aHIBIK JKaOJBIKTapblHa KBI3MET KOPCETy Ke3iHAETri KayillCi3MiK JXoHe epT Kayilci3miri epexenepi,
Ka3aHIbIK KOHJIBIPFBUIAPBIHBIH CEHIMIUII JKOHE aKayChl3 JKYMBICHI, Ka3aHIBIKTHI amaTThl COHIIPY:
cebenTepi MEH TEXHOJIOTHSACHI, TalaTany TepCOHANIbIH OKBITY, alaTThIK XaFaall. OKbITY, Ka3aHJbIKTapFra
TEXHUKAIIBIK KbI3MET KOpceTyre OaiIaHbICThl aBapusuiap Ke3iHe naiananymibsl IepcoHaIbH MiHAETTep],
Ka3aHJBIKTapbl Malanany Ke3iHne OOJFaH aBapUsUIapAbl TEPrern-TeKcepy TOPTiOi, aBapHsIapIbIH aJIbIH
ally JKoHE OKIIayJiay IIapanapbl, TOTCHIIE KarJainap Ke3iHAeri NepCOHANbIH iC-opeKeTTepi, aBapHUsIIbIK
COHJIPY Ka3aHIBIK KOHIBIPFBUIAPBIHBIH KOCAJKBI KaOABIKTaphIHBIH. ToxipuOenik cabakrapaa CTyAEHTTEp
Ka3aH]IbIK KaOJIbIKTaphIHA aBAPHMSUIBIK JKYMBICTApAbl OPBIHAAY SicTepiH MeHrepeni. baranay OUTIKTiITIK
eMTHXaHbIHA YKCAC EMTHXaH TYPIHAE OTeIl.

Lenv ucyuniunvl — UsyveHUe 803MOINCHLIX ABAPULIHLIX U HEWMAMHbIX CUmyayuil pabomvi KOMeIbHO20
000pY006anUst, NOO2OMOBKA CMYOCHMO8 K UX npedynpexcoenuto u auxeuoayuu. Cooepaicanue OUCYUNIUNbL:
NOUCK HEUCNPABHOCIMeEll U YCMPAHEHUsl HeNOIAOOK 8 pabome KOMenbH020 000py008anUsl, NPAGULA MEXHUKU
bezonachocmu U NOJCAPHOU  0OE30NACHOCMU  HPU  OOCIYIHCUBAHUU 000PYO0BAHUS KOMIOA2pecamd,
HaoexcHocmv U 0e3a8apuiiHocms npu pabome KOMEIbHbIX aAcpecamos, AGapUliHbIIL 0CMAHO8 KOMId:
NPUYUHBL U MEXHOI02US, NOO2OMOBKA IKCHIYAMAYUOHHO20 NEPCOHANA, NPOMUBOABAPULIHbIE MPEHUPOBKU,
0053aHHOCMU  DKCIIIYAMAYUOHHO20 — NEPCOHANA  CAydae  GO3HUKHOGEHUSI  A6apull,  CEA3AHHBIX C
00CHYHCUBAHUEM KOMAO0S8, NOPAOOK PACCIe008AHUL ABAPULL NPOUCUEOWUX NPU IKCHIyamayuu KOmios,
Mepbl NPOPUAAKMUKY U TOKATUZAYUY A8aApUll, Oelicmeue NepPCoHand 8 A8apUIIHbIX CUMYAYUsIX, A6aAPULIHbLUL
OCTNAHO08 BCNOMO2AMENbHO20 000PY008AHUs KOMENbHbIX YCMAHOBOK. Ha mnpakmuueckux 3aHAMUsX
CMYOeHmMbl 0CBOM MemoOdbl NPOBeOeHUsi ABApUliHbIX pabom komenvhoz2o obopyodosanus. Oyenusarue
npotioem 8 ude IK3AMEHA, AHATOSUYHO20 KBANUDUKAYUOHHOMY 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 operation of boiler units, emergency shutdown of the
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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.
«Mukpokpasmpukanus — TypOnHATBIK Ka0ABIKTHIH onepaTopb» Ne2.2 Moxy.i /

Mopyas Ne2.2 «MukpokBaanpukanus - MammmHuCT TYypOMHHOTO 000pYyAOBAHUS /

Module Ne2.2 «Microqualification - Turbine equipment operator»
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Typbunanbik
JKaOIBIKTHIH
HKYMBIC
peXUMIepiH
perTTey KoHe
Oakptay /
Hamanka n
KOHTPOJIb
PEKUMOB pabOTHI
TypOUHHOTO
obopynoBanwst /
Adjustment and
control of
operating modes
of turbine
equipment

[TonHiH MakcaTbl TypOMHANBIK *KaOBIKTBIH CEHIMII JKOHE aKayChl3 JKYMBICHIH Oanray jkoHe Oakbuiay
JaFAbUlapelH  MeHrepy Oonbin TaObutafsl. IIoH MBIHamapasl KaMTHOBL: iCKE KOCY >KYMBICTApBIHBIH
MakcarTappl MEH MIHAEeTTepi, TypOoarperarrapAasl ChlHAyFa OpHATydaH KeWiHri  ;aibIHay,
TypOoarperarTapiblH Maiay *oHe Oackapy jXKyHelepiH ChlHAY KOHE PETTey, BaKyyMIBIK JKyielnep MeH
pereHepaTuBTI KOHJIBIPFBUIAP/ABI CBHIHAY JKOHE pETTey, Jea’palus MEH KEeMJl CblHAYy JXOHE peTrTey.
arperartap, Oy TypOWHANBIK KOHIBIPFBIHBI TEPMUSUIBIK CHIHAYABIH OHAWIATBUIFAH OJiCi, TypOWHAIBIK
XKaOBIKTHI, OacKapy *KyHelepiHiH *KeTeK KYPhUIFbIIAPhl MEH KETEKTepiH Oanray, peTTey )KoHe ChIHAYIBIH
HETi3Ti oficTepi MeH oIicTepi, JKeTeKTi 0acKapyablH CTaHIAAPTTHI CXeMaiaphl, OamTay j>KoHE iCKe KOCY
KOHIHJIETT HOPMATHUBTIK KY’)KaTTaMaHBIH HETI3Ti TajanTapbl TypOuHa *KaOAbIFbl, TYpOUHAIBIK KaOIbIKTHIH
CTaHIApTTHI Oackapy JKoHe peTrey cyioamapbl ToxipubOenik cabakrapia CTyIEHTTEp TYypOWHAIBIK
XKaOABIKTBIH SPTYPIl KYMBIC PeKHMAEPIH pPeTTey, ChlHAY KoHe Oakpuiay omicrepiH meHrepeni. baramay
aybI3IIIa )KoHe yka30ala cayaTHaMaHbl KAMTHTHIH apajlac eMTHUXaH TYPIHAE OTeIi.

Lenv oucyuniumvt — npuobpemerue HaBbIKO8 HANAOKU U KOHMPOJiL HAOENCHOU U 0e3a8aputinoi pabomul
mypounnoeo obopyoosanusi. Codepoicanue OUCYUNIUHLL, Yeau U 3a0a4u NYCKO-HAAAOOUHbIX pabom,
NOCIEMOHMANCHAS. NOO2OMOBKA MYpboazpe2amos K onpobo8aHur0, UCHbIMAHUA U HALAOKA CUCEM CMA3KU
u pecyruposanusi mypboazpe2amos, UCNLIMAHUS U HANAOKA BAKYYMHBIX CUCTHEM U De2eHepamueHbIX
VCMAHOBOK, UCNBIMAHUA U HANAOKA Oea’3payUuoHHbIX U NUMAMENbHbIX YCIMAHOBOK, VAPOWEHHbIU Memoo
MeNnI06020 UCHLIMAHUST NAPOMYPOUHHOU YCMAHOBKU, OCHOBHbIE CNOCOObI U MEMOObl HANAOKU, Pe2yIUpOGKU
U ucnvlmanus mMypoOuHHO20 000pPYO08AHUS, YCMPOUCMEA NPUBOO08 U UCHOJIHUMENbHbIX MeXAHUIMO8
cucmem pezyiuposanusl, Munogulx cxem YNpagieHus Npusoodamu, OCHOGHvle MpedOB8anUsi HOPMAMUGHOU
OoKyMeHmayuy no Haiaoke u coave 8 IKCHIYAMayuio mypouHHo20 000pY008aHUs, MUNOBbIE CXEeMbl
VAPAGAEHUSL U pecyIuposanus mypounHozo 06opyooganus. Ha npaxmuueckux 3auamusx cmyoeHmul 0C8osm
MemoObl HANAOKU, UCHbIMAHUA U KOHMPOISA PA3IUUHLIX PEHCUMO8 pabomvl mypOUHHO20 000pYO08aHU.
Oyenuganue npotdem 8 gude KOMOUHUPOBAHHO20 IK3AMEHA, COOePAHCAUE20 YCIHBIU U NUCLMEHHbIU ONPOC.

The purpose of the discipline is to acquire skills in setting up and monitoring reliable and trouble-free
operation of turbine equipment. The discipline contains: goals and objectives of commissioning work, post-
installation preparation of turbine units for testing, testing and adjustment of lubrication and control systems
of turbine units, testing and adjustment of vacuum systems and regenerative units, testing and adjustment of
deaeration and feed units, simplified method of thermal testing of a steam turbine unit, basic methods and
methods for setting up, adjusting and testing turbine equipment, drive devices and actuators of control
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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.
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TypOunanbIk
JKaOBIKTEI
XKOHJICY JKOHE
TEXHUKAJIBIK
KBI3MET KOpceTy /
PemonT n
00CITy’)KBaHHE
TypOUHHOTO
obopymoBaHus /
Repair and
maintenance of
turbine equipment

[ToHHIH MaKcaTbl TYpOUHANBIK KaOIBIKTap bl KOHICY KYMBICTAPBIH XKYPTi3y AaFAbUIaAPBIH MEHI€PY OOJIBII
TaObUTa bl [loHTe MbIHaIAp Kipeai: TYpOMHAIBIK 11X >KAOIBIFbIH KOHICYII YHUBIMIACTBIPY, XOHICYI
Kocrapiay, TypOOarperarThlH HEri3ri JKOHE KOCAJKBI JKAOJBIFBIH JKOHICY TEXHOJIOTHSCHI, KAOIBIKTHI
JKOHJICYJICH KaObLIIay JKOHE OHBIH cCalachlH Oarajiay, >KaOIbIKThl PEKOHCTPYKIUSIAY JKOHE JKaHAPTY
HeTi371epi, HOPMATUBTIK-KYKBIKTHIK HOpMajapabl MaimaiaHy. omeOueTTep, 'KaOABIKTHl KOHIEYy OONBIHIIA
Ky)KaTTaMaHbl JIalbIHIAYy, TypOWHANApAbl SKOHIEYJi YUBIMIACTBIPY IJKOHE Typliepi, TYpOUHAIIBIK
KaJIaKTapAbl KOHE OarbITTAyIIBl KaJIaKTapIbl KOHEY, TOCEY JKOHE OKIIAyJay KYMBICTApBL. TokipuOerik
cabakrap/a CTYACHTTEp TYpPOWHAIBIK >KaOJBIKTHI KOHJCY JKOHE KBI3MET KOPCETY OJIiCTEpiH MEHTrepe/i.
baranay ennipic eKiJTiHIH KaTEICYBIMEH JIEMOHCTPANFSUIBIK EMTHUXaH TYPIHIE OTEI.

Lenv oucyuniumvl — npuobpemenue HABbLIKOS NPOBEOCHUS PEMOHMHBIX pabom mypouUnHO20 000PYO0BAHUS.
Cooleparcanue OUCYUNIUHBL: OP2AHUZAYUS DEMOHMA 000PYO08aAHUS MYPOUHHLIX YEex08, NAAHUPOBAHUE
PEMOHMA, MEXHONO02Us. PEeMOHMA OCHOBHO20 U BCHOMO2AMENbHO20 000pPY008AHUs MYPOOYCMAHOBKU,
npuemka 060py0o8aHus U3 pemoHma U OYeHKa e20 Ka4yecmed, OCHOBbl PEKOHCMPYKYUU U MOOepHU3AYULL
000pYy006aHUsl, UCTIOAL30GAHUE HOPMAMUGHOU IUMEPAmypbl, COCMmagieHue OOKYMEHMAayuu Ha PeMOHM
000pYy006anUsl, OpeAHU3AYUS U BUOLL PEMOHMA MYPOUH, PEMOHM TONAMOK U HANPAGIIOue20 annapama
mypoun, 0OMypoGoUHble U U3OISAYUOHHLIE pabombl. Ha npaxmuueckux 3aHAMusX CMYOeHmbl 0CGOSM
Memoobl NPOGEOCHUsT PEMOHMHBIX pabom U 00CHyicusanus mypounHo2o ob6opyoosanus. OyeHusanue
npotioem 8 ude 0eMOHCMPAYUOHHO20 IK3AMEHA C YHACMUEM NPEeOCMAasUmest npou3go00Cmad.

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.

Lenv Jucyuniunvl — uzyueHue 803MOJICHBIX ABAPULIHBIX U HEUWMAMHBIX CUMYayuil pabomsl mypouHHO20
obopydosanus, ux npedynpedxcoenus u auxsuoayuu. Codepaicanue OUCYUNIUHBL: NOUCK HEUCHPAGHOCMEL U
VCMPAHEHUst HenoIAdoK 6 pabome OCHOBHO20 U BCNOMO2AMENLHO20 MYPOUHHO20 000PYO0saHUs, NPAGUIA
mexHuKY 6e30NACHOCU U HONHCAPHOU De30NACHOCTU NPU 0OCTYIHCUBAHUU 000PYOOSAHUL MYPOUHHO20 YeXxd,
HaoedicHocmb U Oezasapuiinocms npu pabome mypOuH, AAPUIHLIL OCMAHOE8 MYPOUHLL. NPUYUHBL U
MEeXHON02Usl,  NOO2OMOBKA  IKCHIYAMAYUOHHO20 — NEPCOHANd,  NPOMUBOABAPULIHbIE — MPEHUPOBKU,
0053aHHOCMU  IKCNIYAMAYUOHHO20 — NEPCOHANA  ClyYae  BO3HUKHOGEHUS  A6apull,  CEA3AHHBIX C
obcryscueanuem mypouH, nopsaodoK paccied08aHusi a8apull NpoUCUleOwux npu 3KCHIyamayuu mypouH,
Mepbl NPOPUAAKMUKY U JIOKATU3AYUU AB8APUL, OeliCmeue NepCcoHand 6 asapuitHblX CUMyayusx, asapuiiHblil
OCMAHO8 B8CHOMO2AMENbHO20 000PYO08AHUsT MYpOUHHLIX ycmaHnoeox. Ha npaxmuueckux 3amsmusix
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CMYOeHmbl 0CBOAM Memoobl NPOBedeHUs ABapuiiHblX pabom mypounnoco obopyodosanus. Oyenusanue
npotioem 8 gude IK3AMeHd, AHATOSUYHO20 KEATUDUKAYUOHHOMY IK3AMEH).

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.

[ToHHIH MaKcaThl TYpOWHABIK XaOJBIKTBIH JKYMBICHIHIAFEI MYMKIH OOJIAThIH aBapHUsUIBIK JKOHE KaJlbIITaH
TBIC KaFJaiaapJsl OKYy, OJIAPJBIH AJIIbIH ally *oHe Xow. [loH MbIHamapIbl KaMTHUIBL, TYPOMHAIBIK
a0 BIKTBIH YKYMBICBIHAAFbl aKAYJIBIKTAPIbl JKOK KOHE JKOK, TYpOHMHANBIK IeX KaOJbIKTapblHA KBI3MET
KOpCceTy Ke3iH/eri Kayinci3aik )KoHe epT Kayinci3airi epexenepi, TypOHHANapIbIH CCHIMALIITI MEH aKaychl3
JKYMBICBI, TypOWHAHBIH aBapUsIIBIK TOKTATHUTYBI: ceOenTepi MEH TEXHOJOTHSCHI, Maiilanany MmepcoHabIH
OKBITY, amaTThIK JKaFJaiifa OKBITY, )KayanThl TypOUHalapra TEXHUKANBIK KbI3MET KOpceTyre OaiaHbICThI
aBapusyIap Ke3iHJe MaiiajnaHylibl MMepcoHaj, TypOWHamapApl maifanaHy Ke3iHae OOJFaH aBapusIapibl
Tepren-Tekcepy TOpTiOi, aBapUsUIapbIH ajlIbIH aly OHE OKIIaysay Hiapajiapbl, aBapHsUIbIK XKaraainapaa
MIEPCOHAIIBIH,  iC-opeKeTTepi, TYpOMHAHBIH KOCAJIKhl JKAOMBIKTAPBIH aBapHAJIBIK COHAIPY Oipdik.
[IpakTukanblk cabakTapAa CTyIEHTTEp TYpOMHAIBIK aOAbIKTa aBapHsUIbIK JKYMBICTApAbl OpPBIHAAY
omicrepin MeHrepeni. baranay aysI3ma jxoHe jkaz0alra cayaqHaMaHbl KAMTHTBIH apajlaC eMTHXaH TYPIHAe
oTei.

2.1.3

TypOunanbIx
JKa0IBIK
YKYMBICHIHBIH
aBapUSUIBIK KOHE
KaJIBITITHI €EMeC
XKaraainapel /
ABapuitHble U
HCIIITAaTHBIC
CUTyaruu paboTsl
TypOUHHOTO
obopymoBaHus /
Emergency and
abnormal
situations of
turbine equipment

[TonHiH MakcaTel TypOWHAJBIK XKaOABIKTBIH JKYMBICHIHIAFEI MYMKIH OOJIaTBIH aBapHsUIBIK JKOHE KaJbIITaH
TBIC JKaFJainapabl OKY, OJaplblH ajiblH aly >KoHEe Xorw. [IoH MbIHamapabl KaMTHIBL, TypOHHAIBIK
KaOABIKTBIH KYMBICBIHAAFB! aKayJIbIKTapAbl KO JKOHE KO0, TYpOMHANBIK IIeX KaOIbIKTapblHA KbI3MET
KOpCeTy Ke3iHJIeri Kayinci3/IiK )KoHe opT Kayilci3/Iiri epexenepi, TypOuHanap pIH CEHIMIIIIT MEH aKaychi3
KYMBICBI, TypOUHAHBIH aBapUsIIBIK TOKTATBUIYBI: ceOenTepi MEH TEXHOJIOTHCHI, MaiiajaHy IepCOHaIbIH
OKBITY, alaTThIK JKaFJaiiFa OKBITY, )KayanThl TypOUHAlapFa TEXHUKANBIK KbI3MET KOpPCETyre OaiaHbICThI
aBapuslap Ke3iHAe maiiiamnaHymisl MEpcoHaN, TypOMHanapAsl MaijaiaHy Kesinae OoNFaH aBapHsIapbl
Tepren-TeKcepy TOpTiOi, aBapUsIap/bIH AJABIH ally sKOHE OKIIayJiay HIapanapbl, aBapHsUIbIK XKaraaiinapaa
MIEPCOHAIIBIH,  iC-opeKeTTepi, TYpOMHAHBIH KOCAJIKhl JKAOIBIKTAPBIH aBapHAIBIK COHAIPY OipIik.
[pakTukanbik cabakTapia CTYISHTTEp TYypOWHAIBIK >Ka0IbIKTa aBapHsIIBIK JKYMBICTApbl OpBIHIAY
omictepin MeHrepeni. baranay aysisina xoHe jxkaz0ama cayanHaMaHbl KAMTUTBIH apaiac eMTHXaH TYpiHAe
eTel.

Lenv oucyuniunbl — uzyyenue 603MONCHLIX ABAPUIHBIX U HEUMAMHbIX CUMYyayuti pabomsl mypouHHO20
060opyoosanus, ux npedynpedxcoenus u auxguoayuu. Cooepixcanue OUCYUNIUHBL HOUCK HEUCHPABHOCMEN U
ycmpaHenus HenonadoK 6 pabome OCHOBHO20 U 8CHOMO2AMENbHO20 MYPOUHHO20 0DO0pY008aHUs, nPasuUIa
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operation

MexHUKU 6e30nachocmu u nodcaphol be3onacnocmu npu 00CIYHCUBaHUY 060py008anUs MyPOUHHO20 Yexa,
HadedicHOCMb U 6e3agapuiinocms npu pabome MypOUH, ABAPULIHLIL OCMAHO8 MYPOUHLL: NPUYUHBL U
MEXHONO2Us,  NOO20MOBKA  IKCHIYAMAYUOHHO20 — NEPCOHANd,  NPOMUBOABAPULIHbIE — MPEHUPOBKU,
00513aHHOCMU  IKCNIYAMAYUOHHO20 —~ NEPCOHANA  Cydae  B03HUKHOBEHUS  A8aApull, — CEA3AHHbIX  C
obcayscusanuem mypouH, Nopso0oK paccied08aHusi A8apuli NPOUCULeOwUx npu dKCHIyamayuu mypoun,
Mepbl nPpOoUAAKMUKU U TOKATU3AYUY A8apull, Oeticmeue nepcoHand 8 agapuliHbIX CUMYayusx, Aeaputinblil
0CMAaH08 BCNOMO2AMENbHO20 000pY008aHUs MYPOUHHBIX Ycmanoeok. Ha npaxmuueckux 3anAmMusx
CMyOeHmbl 0C8OSIM MemoObl NPOBeOeHUs ABAPULIHBIX pabom mypOurHo2o obopyodosanus. Oyenusanue
npotidem 8 8ude IK3aMeHd, AHATO2UYHO20 K8ANUPDUKAYUOHHOMY 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.




K~onpaHy / MpunoxeHune / Application

Bkrnv 6epy 6arpgapnamacbiH Kenky «6B07105 - XKblny aHepreTtnkachi»

CornacoBaHune obpasoBaTenbHOM NporpaMmbl «6B07105 - TennosHepreTnka»
Coordination of the educational program «6B07105 - Heat power engineering»

Kenlcwpal / CornacoBaHo / Agreed

«EypoasnaTTbiK aHepreTukanbly kKopnopauuscbl» AK, bac gupektopbl . Mepranunes / 'eHepanbHbIi
anpektop AO «EBpa3smnaTckas sHepreTmueckas Kopnopauua» . MepranueB / General Director of Eurasian
Energy Corporation D. Mergaliev

"MABNOOJAPIHEPIO" AK, bac pgupektopel O. Llemens / i’eHepaanblm ,

«MABTOAAP3HEPIO» O. Wemenb / General Director of PAVLODAR GO JSC O.
mil
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