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«XKblnyaHepreTuka» KaeapacblHbIl, OTbIPbICbIHAA KapacTapbliabl/
PaccMoTpeHa Ha 3acefjaHun Kagepbl «TennosHepreTukar/

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

daKybTeTTL, OKY-34KTEMeK KeHeaMeH KenKreg/
CornacoBaHo y4ebHO-MeTOANYECKNUM COBETOM (haKy/bTeTa/

Agreed by the educational and methodological council of the faculty

YHUBEPCUTETTLL, OKY-341CcTeMeNnK KeLuenmMeH Kenkwah
CornacoBaHo y4e6HO-MeTOANYECKUM COBETOM YHUBepcuTeTa/

Agreed by the educational and methodological council of the university

XatTama/l1poTtokon/Protocol Ne « 20ny
Kaegpa meHrepynna/3asegytownin kageapoi/Heaé of department

A. E. KapmaHoB / A. Karmanov

(konbi/nognuceb/signature)
XatTama/lMpoTtokon/Protocol Ne Y& «2%» 20

®akynbTeTT, O3K Teparackl/MNMpeacepatens YMC thakynbTeta/ Chairman of
the Faculty's EMC

. Ypaszanumosa / D. Urazalimova
(konbi/nognuceb/signature)
Xattama/llpoTtokon/Protocol Ne /0« MF»  (PC- 207n

YHusepcutetTw, O3K Teparacol/Mpeacepatens YMC yHuBepcuteTa/
Chairman of the University EMC

M. Bbbikos / P. Bykov

(konbi/NWmM1H W signature)



AKageMnAnbiK KomuTeT/AKafeMnyecknin komutet/Academic committee
A.Teri/ N.damnnma/N. Surname Nayasbimbl/OomkHocTbAOb title
Konbl/Mognuce/Signature
O.Tanunos / O.Tanunos / A.Talipov PhD KaybImzacTbipblnraH npogeccop, akynbTeT gekaHbl/ PhD,
accounnpoBaHHbI npodeccop, AekaH thakynbTeta/ PhD, associate
professor, Faculty Dean

A.KapmaHos / A.KapmaHos / A.Karmanov PhD kaybIMAacTbipblnraH npogeccop, Kadespa meurepyniibl / PhD,
accoumMmnpoBaHHbIN npodeccop, 3aBefyroLnin Kageapoit / PhD, associate
professor, Head of Department
XK. Tyneb6aesa / XX. Tynebaesa / Zh.Tulebaeva XKbinysHepretTuka maructpa ara okbITyLbl/ MarucTp Tenn03HepreTuku,
cT.npenogasatens / Master of Thermal Power Engineering, Senior Lecturer

H. >Karanapos / H. >Xaranapos / N. Zhagaparov AnomunHnii Kazakctan XX90-1 TypbuHa LexblHbIL, 6acTbIrb
/ HavanbHWK TypOUHHOrO Liexa
T3L-1 AntomuHuin KasaxctaH / Head of the turbine shop
CHP-1 Aluminum Kazakhstan
AKCNepTHbIA KOMUTET

A.Teri/.®ammnusa/N.Sumame Nayasbimbl/domkHocTbAOb title Konbl/Moanuce/Sjgnature

M. Bbikos / M. Bbikos / P. Bykov Akagemuanbik Macenenep 6oibiHWwa backapma Myuieci - npopekTop / YneH

npasneHnsa no AB -npopekTtop / Member of the Board for Academic Affairs

- Vice-Rector
A. KaceHos / A.KaceHos/ A. Kasenov AKKAEMUANBIK KbI3MET fenapTaMeHTLWL AmpekTopsl /Anpektop JAL/ / X )'I'( /
Director of the Department of Academic Activities /1
C. XaceHoBa / C. XaceHoBKa / S. Khasenova AKafleMUAnbIK Kongay 6ackapmachiHbil, 6acTbirbl/ HavanbHUK ynpasieHuns
akagemuyeckoin nogaep>xku/ Head of the Academic Support Department

O.l'puropees / O. Npuropses / O.Grigoryev «MaBnofapaHepro» AK Xnumusa LexblHbIL, 6acTbirbl / HayanbHUK XUM.Lexa N\

AO "TMaBnogapaHepro” / Head of Chemical Department of Pavlodarenergo -

JSC
A.BbeprysnHoB / A.bepry3snHos / A. Berguzinov npodeccop / npocgeccop/ professor
B. OgHoggopey, / B. OgHoggopey, / V. Odnodvorez T3-302 ctypeHT! / cTypeHT rp. T3-302 / student gr. TE-302 Y

Biiiivi 6epy 6argapnamacbl kenea 1 KP [binbiM >X3He >Korapbl 6uNM MUHWUCTPATHLY, 2022 Xbinrbl 20 wuwgenen Ne2 6yipbirbiIMeH GekLUreH
KpKaTTap Hen3wae >KOorapbl X3He XOorapbl OKY OpHbIHaH Keiwwn 61w M 6epy/L, MeMeNekeTUK Xannbira MLLAErN cTaHAapTTbl (Kaua
331pneHreH/ObpasoBaTenibHas pepakumaga 20.02.23 Ne66) /[ocyfapCTBEHHbINM 06LWe0653aTeNbHbIA CTaHAAPT BbICLLIEr0 M MOCNEBY30BCKOMO



nporpamMmma pa3padoraHa Ha
OCHOBAHMH CJIEAYHOIIUX NOKYMEHTOB
/The  educational program is
developed on the basis of the
following documents

No. 66)

Education of the Republic of Kazakhstan

obpazoBanusi, yreepxkaeHHbii mpukazom MHuBO PK ot 20 urons 2022 roma Ne2 (B penakiuu oT 20.02.23 Ne66)/
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 02/20.23

2. Kazakcran PecmyOnukackl >xorapbl OimiM OepydiH YATTHIK OumikTimik meHOepi/HamumonansHas pamka
kBayudukanuii Beicmero odpazoBaHus PecrmyOnmku Kazaxcran/National Qualifications Framework for Higher

Binim 6epy 0arnapiaamMachIiHbIH 0aFbITHI 00MBIHIIA KICIOU cTaHAapTTAPABIH Ti3iMi / Cniucok npogeccuoHaNbHBIX ¥BK/CbLI IMaiinanany
CTaH/IAPTOB MO HANPaBJIeHNIO 06pa3oBaTe/ibHOI mporpammel / List of professional standards in the area of the educational aeHreiiiepi / KaskeTTiiri /
program YpoBHHU Heo06xoqumocTh
. . . e HPK/OPK/ HCHoab30Banus/
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk NFQ/BFQ Need for use
levels
Kaciou crangapt: Jueproaynut / Ilpodeccuonaibublii crannapt: «Jueproaynum» / Professional standard: Energy audit 6-8 Wo/TalYes
"KazaHablK TypOMHAJBIK KAOABIKTHI maiigaiany xome skonaey" Koaciou cranmaprel/ IIpodeccuoHanbHbIii cTaHgapT 6-8 Wo/MlalYes
«IKCILTyaTallMsi M PEMOHT KOTJIOTYpOuHHOro odopymoBanus» / Professional standard "Operation and repair of boiler
turbine equipment™*
Kaciou cranmapt "OTtbiH Oepyai maiinanany skoHe keHaey" / IlpodeccuoHANbHBINH cTAHAAPT «IKCILIyaTAIIUsA U PEMOHT 6-8 No/MTalYes
ToruimBonoaaum» / Professional standard "Operation and repair of fuel supply"
Ka3akcTaHHBIH kaHa MAaMaHIBIKTAPbI MeH KY3bIPeTTePiHiH aTiachiHAaFrbl MaMaHABIKTap / IIpodeccun B ATiiace HOBBIX
npodeccnii u komnerenuuii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan
JocTypi SHEpreTHKANbIK JKa0JBIKThl KAHFBIPTY WHXeHepi / WHkeHep MO MoOJepHU3AIMK 000PYAOBAaHUS TPAJAUIMOHHON Kox/Het/No
sHepretuxu / Traditional energy equipment modernization engineer
Perenepanus sxoHe KaliTa eHJiey nrxeHepi / Mkenep mmo perenepanuu u yrunusanuu / Regeneration and recycling engineer XKox/Her/No
DHepreTHKaIBIK MeHekep / DHepromenemxkep / Energy manager XKox/Het/No
DHepreTUKANBIK HhICAHIApAbl MyJIbTH(UINKAIBIK Moenbaeyre Herizaenred AXOK a3ipneymri nmkenep / Mmkenep no pa3zpaboTke Kox/Het/No
CAIIP Ha 0aze MynbTH(GU3HYECKOTO MOAeIUpoBanus 00bekToB dHepretuku / CAD development engineer based on multiphysics
modeling of energy facilities
OJNEKTp JKOHE JKBUTY DJHEPTHACHIH CaKTay KYPBUIFBUIAPBIH O3ipJeymni JkKoHe jkobamaymbsl / Pa3paOboTYmK-TIPOEKTHPOBIIUK Kox/Het/No

Hakomurese anekTpo-u tertosneprun / Developer and designer of electrical and thermal energy storage devices



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

ITaBomap o0JBICBIHBIH aHa KJciNTep MeH KY3bIpeTTep aTJachbIHAaFbl MaMaHABIKTAp / IIpogeccun B ATiiace HOBBIX
npodeccuii u komnerenunii [laBiogapckoii od6macru / Professions in the Atlas of new professions and competencies of the

Pavlodar region

Cenimpainik Mmeremkepi / Menemkep mo Hagexunoctu / Reliability Manager

JKox/Het/No

Bisim 0epy 6araapaamaceinbii nacnoptel/Ilacnopt oGpa3oBaTeibHoit mporpammbl/Passport of the educational program

Tipkey nemipi/Perucrpanonnsiii Homep/Registration number

6B07100170

Binim Gepy canachIHBIH KOJBI XoHE aTaybl/
Kon u HaumeHoBaHue 00acT 0Opa3oBaHus/
Code and name of education field

6B07 UmxeHepitik, oHAEY XKoHE KYPBUIbIC callallapbl
6B07 UnxenepHble, 00padaThIBAIONINE U CTPOUTEIBHBIE OTPACIIH
6B07 Engineering, manufacturing and constrction industries

Haiteinnay OarbITBIHBIH KOJIBI JKOHE aTayH/
KOZI 1 HAUMCHOBAHUEC HAIIPaBJICHUSA HO,IIFOTOBKI/I/
Code and name of training direction

6B071 Umxenepus >xoHe HHKEHEPIIIK iC
6B071 Nmxenepus 1 HHXKEHEPHOE JEIIO
6B071 Engineering and Enginering affairs

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

B162 DnexkTpoTexHHUKa )KoHE IHEPTEeTHKA
B162 DnexTpoTexHHUKa U SHEPTETHKA
B162 Electrical Engineering and Energy

Binim Gepy OarnapaaMachIHBIH KOJIBI )KOHE aTaybl/
Kox n HaumeHnoBanue 00pa3oBaTeIbHON MPOTrpaMMbl/
Code and name of the educational program

6B07105 XeurysHepreTuka
6B07105 Temnosnepreruka
6B07105 Heat Power Engineering

Binim Gepy OarnapiaaMachIHBIH MaKcaTbl/
Lens 0bpa3zoBaTenbHON TPOTpamMMBbl/
Purpose of the educational program

BakanaBpuat OarnapiaaMacsl OiTipyIIiHiH SHEPreTHKa CajachbIHBIH €pPEeKILIeNiriH
€CKepe OTBIPHIIN, JKbUTy JSHEPreTHKa CajachIHAAFbl KY3BIPETTLTIKTEepAl, OLTiMIi
JKOHE 1CKepIiKTi anyblHa OarpITTanrad. JKorapsl ipreii gailbIHABIK OakagaBpuat
TYJIEKTEPIHIH OJHEpreTHKa calachlHAarbl Ke3 KenreH OeliH OolbIHIIA
MarucTparypaja OKYbIH JKallFacThHIpyFa MYMKiHIIK Oepemi / mporpamma
OakanaBpuaTa OpUCHTHPOBAaHA Ha MPUOOPETCHUE BHITYCKHUKOM KOMIICTECHITHH,
3HAaHUH M YMEHHH B 0O0JAacTH TEIUIOSHEPIeTUKH C Y4YeTOM chenuuKu
sHepreTuyeckoil otpaciu. [loBbllleHHas (¢yHAaMEHTaNbHAs MOJArOTOBKa
MO3BOJIMT BBIITyCKHUKAM OakajlaBpuara MpoAOJKUTh 00yueHHE B MarkucTparype
mo Jobomy npoduio B obmactu sHepretuku / 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 Gepy OarnapiaMacbiHbIH TYpi/ Konnansictarst
Bunx o6pazoBarensHOM IporpaMMBbl/ JeiicTByromias
Type of educational program Acting
¥BII 6oiibiama nenreid/Yposenb no HPK/Level according to the NQF 6

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

Binim Gepy OarnapiaMachiHBIH epeKIIeNikTepi/ Kox
OrnnunTenbHble 0COOSHHOCTH 00pa3oBaTebHOMN MporpaMmbl/ Her




Distinctive features of educational program

No

OxpiTy Tini/SI3pik 00y4enus/Language of education

Ka3ak, opbIc/Ka3axCKui, pycckwii /
kazakh, russian

Kpenutrep kenemi/O6beM kpeauros/Volume of the credits

240

Bepinerin nopexe/Ilpucyknaemas crenens/Awarded degree

bakanasp/bakanasp/Bachelor

Oky Mmep3imi/Cpok obyuenus/Period of study

4 xbur/4 rona/4 years

Hasipiay OarbIThIHA apHAJIFaH JTUIICH3USHBIH J)KOHE OFaH KOCBHIMIIIAHBIH HOMIPI/
Homep nuiieH3nu Ha HampaBjieHUe TOATOTOBKH U MPHIOKEHHS K HEeit/
Number of the license for training direction and its annex

Ne 035, 04.04.2019

AKKpeauTTey areHTTIrHIH aTaybl )KoHe aKKPEIUTTEYiH KONJaHbLTy Mep3iMi/
HanmeHoBaHMe aKKPEANTAIIMOHHOTO areHCTBA M CPOK JICUCTBHS aKKpeaAuTaruu/
The name of the accreditation agency and the period of accreditation validity

BCKTA, 2028 x. aeitin
HAOKO, mo 2028 r.
IQAA, until 2028

TysekTin 6iTikTiTiK cunaTramacel /KBamudukanuonnas xapakrepuctuka Beimyckauka/ Qualification characteristics of a graduate

Bepinerin nopexe/
IMpucysxnaemas crerneHb/
Degree awarded

«6B07105 — Xpurysnepreruka» bbb OoliblHIIA KbITy3HEpPreTHKA OaKanaBpbl
Bakanasp temnosneprernku mo OI1 «6B07105 — TemmosHepreTruka»
Bachelor of Heat Power Engineering in the EP "6B07105 — Heat Power Engineering "

Kocibu kpi3mer cananapbi/
Codepsl podeccroHabHO#M AesTeTbHOCTH/
Areas of professional activity

JKeimysHEpreTUKaIbIK OHIIPiCIIeH OaiiIaHbICThI FHUIBIM MEH TeXHHUKa canackl/O01acTh HAyKU U TEXHUKHU, CBS3aHHAS
¢ rerwioanepreTrnyeckum npoussoacrsom/ The field of science and technology related to heat and power production

Kacibu xpi3MeT 00nexTinepi/
OO6beKThI MPOHECCHOHATBHOM AeATeIbHOCTH/
Obijects of professional activity

OHEPTreTUKa CaJlaChIHAArbl KaApJiapAbl dasdpjiaydbl >KOHC KaﬁTa Jdadpiayabl XY3€Te acCbIpaTblH XbUIYOHCPIE€THKa
KOCIIOPBIHIAPEI, Ke3 KelIreH YIriferi FeUIBIMU-3epTTeY  YHBIMIApbl, oOpTa KocinTik  OimiM  Oepy
MeKeMesIepi/aHepreTuaeckre MpeaNnpUsATHs, HAYYHO-HCCIIEN0BaTeIbCKHE OPTraHu3alliy JTII000T0 THIIA, YIPEKICHHUS
cpemHero mpodeccHoHATBHOTO 00pa30BaHus, OCYIIECTBIISIONINE TOAIOTOBKY W MEPETOATOTOBKY KaJpOB B 001aCTH
TeriodHepreTuku/energy enterprises, research organizations of any type, institutions of secondary vocational
education that train and retrain personnel in the field of thermal power engineering

Kocibu kpi3met Monaepi/
[TpenmeTst ipodeccHOHaNBbHOM esiTebHOCTH/
Subjects of professional activity

JKBITYDHEPTeTUKANBIK OHEPKACiOIHIH TEXHOJIOTHUSIIBIK TporiecTepi MeH KaOJbIKTaphl, HWHHOBAIMSJIBIK JKOHE
PaIMOHAIU3aTOPIIBIK KBI3MET, TYIIKI OHIMHIH canachiH 0aKbUIay JKYy#eci, KOCIOPBIHIAFhI cara MEHEPKMEHTI JKyHeci,
KOCITOPBIHAAFbl €HOEKTI KOpFay J>XOHE OHEPKACINTIK KayilCi3MiKTI KaMTaMachl3 €Ty IKYHeci/TeXHOJIOrHYecKre
mpoueccol " 060pyZ[OBaHI/IC TCILJIOBHEPT €TUYECKOM OPOMBIIIUICHHOCTH, HWHHOBAIMOHHAA W PalMOHAJIN3aTOPCKasa
ACATCIIBHOCTh, CHUCTEMBI KOHTPOJII KadeCTBa KOHEUHOM MNpOAYKIMH, CHUCTEMAa MCHC/PKMECHTA KadeCTBa Ha
MPEANPUATHH, cucreMa obecrieueHUs OXpaHbI Tpyda " IIPOMBINUIEHHON 0e3omacHOCTH Ha
npennpustur/technological processes and equipment of the heat and power industry, innovation and rationalization
activities, quality control systems for final products, quality management system at the enterprise, occupational
safety and industrial safety system at the enterprise

Koacibu xp13Met Typiaepi/Bumsl mpodeccHoHanbHOH

nesitenpHOCTH/ Types of professional activity

OHTIPICTIK-TEXHOJOTHSITBIK; YHBIMIACTHIPY-0acKapy, ecenTey-Ko0anay/mpon3BoICTBEHHO-TEXHOJIOTHIECKas,
OpraHM3allMOHHO-YIIpaBJeHYecKas, pacdyerHo-poekTHas/ production and technological,organizational and
managerial, settlement and design

Oky HoTu:kejepi/Pe3yabTaTel 00yuenusi/Educational outcomes

KOC xone OK-ma oThIH maibIHAAY >KYHECIHIH HETi3Ti JKOHE KOCAIKBI JKaOJBIKTAPBIH, Ka3aHABIK KOHE TypOWHAINBIK IEXTapIbIH HETI3Ti KoHEe KOC&J‘IKLI‘ OH/PO/ON 1




XKaOJBIKTapBIHBIH HETI3T1 KYMBIC PEXKUMJIEPIH TaHAay TEXHOJOTHUSICHIH d3ipineiini.Ke3 kenreH KoHCTpyKuusiapabH, JKoFapbl TeMIepaTypajbl arperaTThiH
JKaHy KYpPBUIFBUIAPBIHBIH ecenTeyiepiH Kyprizemi. JKYMbBIC CXeMAaChIHBIH JKYMBIC iCTe€yl YIIiH KOMEKIi XaOIbIKTBIH TEXHOJOTHICH MEH TaHAayblH
A3ipJIekIl KOHE OPTYPJIl JKYMBIC PEKUMICPIHIC *KaOIBIKTHIH THIMIUIINH Oopkakasl. KosmaHbICcTarsl jKa0abIKThI JKaHAPTAbl KOHE KETUIIIPEi, OHBIH
OHIMIIUTITIH, CEeHIMIUTITiH, KYPYiH apTThipaabl./ Pa3pabarhiBaeT TEXHOJOTHIO W MOAOOP OCHOBHOTO M BCIOMOTATEIbHOTO OOOPYAOBAaHHS CHCTEMBI
noarotoBku tomimea Ha TOC u I, OCHOBHBIX peXHMOB pabOThl OCHOBHOTO M BCIIOMOTATEILHOTO OOOPYAOBaHHUS KOTENBHBIX W TYPOHMHHBIX IIEXOB.
[Ipou3BoguT pacuéThl COKUTATENBHBIX YCTPOMCTB IOOBIX KOHCTPYKIMH, BBICOKOTEMIIEpAaTypHOTO arperara. Pa3pabaThiBaeT TEXHOJOTHIO W TOA0OD
BCIIOMOTaTeNbHOT0 000pyJoBaHus il (YHKIMOHUPOBAHUS CXEMBI pabOTHl M MPOTHO3UPYET 3()(HEKTUBHOCTH PabOThI 00OpPYNOBaHHUS B Pa3IMUYHBIX
pexKuMax paGOTI:I. Mo;:[epHI/BpreT 1 COBCPHICHCTBYCT CYHICCTBYIOIICEC 060py,Z[OBaHI/Ie, MOBBIMIACT €0 NPOU3BOAUTCILHOCTD, HAAC)KHOCTD, XO,Z[I/IMOCTL./
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.

Kazauaslk TypOWHAIBIK IIEXTHIH HETI3Ti KOHE KOCAIKBI KaOIBIKTAPBIH, OTHIH OCpyai KOHACY JKYMBICTAPBIH XKYPTi3ydl KOCTapIaiIbl, YABIMIACTHIPAIIEI
JKOHE KYMBIC OPBIHIAPBIH TEXHHUKAIBIK JKapaKTaHIBIPY/bl, OHIIPIC TEXHOJOTUSACHIHA, TCXHHUKAIBIK JKOHE SKOJOTHSUIBIK KAYIINCI3[iK OHE OHIIPICTIK
CaHWTapWs HOpMalapblHA COWKEC TEXHOJOTHSUIBIK >KaOIBIKTapAbl OPHAJACTHIPYABI, COHNIAN - aK OHIIPICTEri SKOKOpFay JKOHE JHEpPTHUs KoHE pecypc
YHEMJIey ic-IIapanapblH JKy3ere aceipambl. JKpUly 5JEKTp CTaHIMACBIHAA JKYMBICTApABIH Kayilci3 eHAipiciH KamTamacki3 erexmi./ Ilnanupyer,
OpTraHU30BEIBAET TIPOBEICHHEC PEMOHTHBIX pPa0OT OCHOBHOTO W BCIIOMOTATEILHOTO OOOpYAOBAaHMS KOTIOTYPOMHHOTO I€Xa, TOIUIMBOIIONAYH |
OCYIICCTBIACT TCXHUYCCKOC OCHAIICHUC pa60q1/1x MCECT, pa3MCIICHUC TCXHOJIOTUYCCKOI0 060py£[0BaHI/I$I B COOTBETCTBUU C TEXHOJOTHUEH mpou3BOACTBA,
HOpPMaMH TEXHHYECKOW M JKOJOTHIECKON 0€30MacHOCTH M MPOU3BOJCTBEHHOW CaHUTApHWH, a TaK)Ke DKO3aIUTHBIE M DHEPTO- U pecypcocOeperaronme
MEpOTIPUSITUS Ha Mpou3BoacTBe. ObecreunBaeT Ge30macHoOe MPOU3BOACTBO paboT Ha TemoanekTpocraniuu./ 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 TYpJl JNEyMETTIK Karmaitmapaa Oapabap Oarmapiianrad, KOMaHIana >KYMBIC iCTeH amazapl, ©3 KO3KapachlH AYPBIC KOpPFai ajanbl, jKaHa IICTIiMIep
¥CbIHAAbI / A,Z[CKBEITHO OPUCHTUPYCTCA B PA3JIMYHBIX CONHUAJIbBHBIX CUTyallUAX, criocobeH pa60TaTB B KOMAHAC, KOPPCKTHO OTCTAUBATL CBOIO TOYKY 3pCHUA,
npetaraet HoBeie pemenus / He is adequately oriented in various social situations, is able to work in a team, correctly defend his point of view, and offers
new solutions

OH/PO/ON 3

Ken oii-epici MeH oiinay MojieHHeTi Oap »oFapbl OLTIMI TYJIFaHBI KAJBINTACTHIPYFa BIKIIAJ €TETiH TEXHUKAIBIK FHUIBIM/IAP CAIACBIHAAFBI HETi3ri Oimimi
kepcereni / [IposiBisier 6a30BbIe 3HAHHS B 00JACTH TEXHUYECKHX HAYK, CIIOCOOCTBYHONIME (POPMUPOBAHHIO BHICOKOOOPA30BAHHOM JIMYHOCTH C HIMPOKUM
Kpyro3opom u KyJabTypoii meinuienust / 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 eHmipicTik OeiMITIENepaiH Keael KYMBIC KOCTapIaphlH d3ipieii, IepcoHaT MEH €HOECKaKbl TeJIey KOPJApBIHBIH KYMBICHIH YKOCIIAPJIAMIb,
OHJIIPICTIK MEPCOHANBI OKBITY MEH TPEHHHITEpl yhbiMuacTeipanbl / PaspabareiBaeT omnepaTHBHBIC IUIaHBI PaOOThI MEPBHYHBIX HPOU3BOJCTBEHHBIX
H0/Ipa3JIe/ICHHi, TUIAHUPYET PaboTy TepcoHaia ¥ (OHIOB OIUIATHI TPY/Ja, OPraHU30BbIBaCT OOYYCHHUE M TPEHHHTH MPOM3BOJCTBEHHOTO IMepcoHana /
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

KoaciOn KpI3METTE OMIayAblH MaTeMaTHKaJbIK TACUIACPIH KOJIaHa OTBIPBIN KYHICNIKTI KaFdaijaapja 6HMIPICTIK ecCenTepli IIenly YIIH KaXeTTi
MaTeMaTHKAJbIK OWiayael kepceredi / JIeMOHCTpUPYET MaTeMaTH4ecKoe MBIIUICHHE HEOOXOJMMOe JJIsi PEIIeHUs MPOM3BOJCTBEHHBIX 3a/1a4 B
MOBCETHEBHBIX CUTYAlUsIX C MPUMEHCHHEM MaTeMaTHYECKHUX CIIOCOO0B MBIILICHHS B TpodeccruoHaibHol Aestenproctr / 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 CTAHIAPTTHI KOCIOM MIHISTTEpAI IICIIy YIIH aKHapaTThIK-KOMMYHHMKAIMSUIBIK TEXHOJOTHSIApIbl Kojtanaael / Brnajgeer

OH/PO/ON 7




UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIMH TEXHOJIOTUSIMU JIJTsl OpraHu3alid paboThl M PEIICHHS CTaHAApTHHIX TpodeccuoHadbHbIX 3amad / Owns
information and communication technologies for organizing work and solving standard professional tasks

A3aMaTTBIK OHE MaTPHOTH3M HAESIapbl, KOFAMIBIK CaHaHBl KaHFBIPTY-Pyxanu JXaHfrplpy, YHHBEPCHUTETTIK, OHIPIIK, pecnyOnIuKalbIK JeHrenaeri ic-
mapanapabl  YHBIMIACTBIPY JKOHE OFaH KaTbicy Kke3iHae KaszakcTaHHbIH YIIiHIIN JKaHFBIPYBl HETi3iHAE KeIIOaclIbUIBIK KacHeTTepiH kepceremi /
I[eMOHCTpI/IpyeT JIMACPCKUC KAUCCTBA Ha OCHOBC I/I,Z[Gﬁ Tpa’)kaAaHCTBCHHOCTU U MAaTPpHUOTHU3MaA, MOACPHU3AILIUN 06H.ICCTB6HHOFO COBH&HI/IH-PyxaHI/I )KaHFLIpy,
TpeTbeil MoaepHu3anuu Kazaxcrana mpu OpraHu3allid U y4acTHH B MEPONPHATHAX YHHUBEPCUTETCKOTO, PErMOHAIBLHOTO, 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 PecrnyOnmKachIHBIH KOJJaHBICTaFbl HOPMATHBTIK-KYKBIKTHIK aKTUIEPIH €CKepe OTBIPHITN, OHBIH IIIIHAE JKOJIOTHS XoHE TaOurar maiijamaHy
caJlaChlHIIaFbl CTapTaI-XKo0aIap bl d3ipJeiii KoHe oJlapibl SKOHOMUKAHBIH TYpPJIi cajajapblHAa icke achipaibl /| Pa3pabareiBacT CTapTam-mpoeKThl C
YueTOM ﬂCﬁCTByIOHIHX HOPMATHUBHO-IIPABOBLIX AaKTOB PCCHy6J'H/IKI/I Ka3ax0TaH, B TOM 4YHCI€ B OOJACTH DKOJIOTMH H IIpUpOAOIIOJIb30BaAHUA, U
peann30BbIBaTh UX B pa3IM4HBIX oTpacisix 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

MemiekeTTiK, opbIC xoHe mieT Tuiaepinae (A2, B1l, B2 neHreiii), oHbIH ilIiHAe KociOM caiaja KOMMYHHKAIMSHBIH HET13T1 JaFfbUIapblH MEHT €preHiH
kepceteni / [lokaspiBaeT BlIaJIcHHEC OCHOBHBIMH HaBBIKAMH KOMMYHHKAIIMK HA TOCYJapCTBEHHOM, PYCCKOM U MHOCTPaHHOM si3bike (ypoBeHb A2, B1, B2), B
TOM 4YwucIie B mpodeccnonanbhoi 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

Kopmiaran opTaHbl Kopray, SHEpPrHsl KOHE pecypc YHeMIey, TEeXHHKa JKOHE AKOHOMHKA TYPFHICHIHAH OHTAWIBI JKaFIaiimapApl KaMTaMachl3 €TeTiH
*aOJBIKTBI TaHIAMIbl. bamaManbl SHEprus Ke3lepiHe IOy JKacaiibl XKOHE KAXKETTI SHEPTUSHBI ecenTeii, 0amama any KOHABIPFbLIAPBIHBIH KEIICHIH
tagaaiapl. OOBEKTIHIH dHEPTUS TYTHIHYBl MEH SHEPTHs IIBIFBIHBIH 3€PTTEH/Ii dKoHe SHEPTHsl IIBIFBIHBIHBIH Ko3/1epi MeH ceOenTepiH aHbIKTaiabl. bimiMai
KBUTYy JKOHE ODJCKTP DHEPrHMSACHIH ay[IblH JKOHE TYPJICHAIPYIiH HWHHOBAIMSUIIBIK OJICTEpiHIE, 3JCKTP CTaHUMsIapbiHIa Kojmanaael / BeiOupaer
o0opynoBaHue, obOecrieunBaioniee ONTUMAIbHBIE YCIOBHS C TO3HWIMH OXPAaHBI OKPYKAIOMIEH Cpelbl, SHEPTo- M PecypcocOepekeHrs, TEXHUKUA U
9KOHOMHUKH. [Ipon3BOaANT 0030p MCTOYHHUKOB ANbTEPHATUBHOW DHEPTETUKU M pacueT HEOOXOAUMON SHEPTHH, BHIOUPAET KOMIUIEKC YCTaHOBOK 10 JTyYeHHS
anpTepHaTUBHON. Vccnenyer sHepromoTpebiieHne W YHEPTonoTepy 00beKTa W OTpeAessseT NCTOYHUKY W MPHYUHBI dHEepromnoreps. [lpumenser 3HaHUS B
MHHOBAIIMOHHBIX CHOCO0aX MOJyYeHHs W MpeoOpa3oBaHMUs TEIUIOBOW M DJICKTPHYECKOW DHEPrHH, Ha 3eKkTpuueckux craHumsx / Selects equipment that
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

OH/PO/ON 11

Baiikay kabinerine, TyciHmipyre, Tanaayra, KOPBITBIHABI IIbIFapyFa, Oara Oepy KabijeTiHe Me, ChIHM OWay AaFIbliapblHa, MIBIFapMalIbUIBIKKA, ©31H-031
IaMbITy Kabinerine we / Brameer HaOroqaTeabHOCTBIO, CITIOCOOHOCTRIO K HMHTEPIPETAIINH, aHAIM3Y, BBIBEACHUIO 3aKJIIOYEHHI, CIIOCOOHOCTBIO IaBaTh
OLICHKH, BJIJICCT HaBbIKAMHU KPUTHYECKOTO MBIIUICHUS, KPEaTUBHOCTBIO, CIIOCOOHOCTBIO K camopa3BuThio / 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-XUMUSITBIK PEKAMICPIHIH KYMBIC 1CTEYIHIH YTHIMABI CXeMaJlapblH, JKbUIY TEXHHUKABIK XKaOIBIKTHIH JKBUTY IPOIECTEpiH OaKbIay
CXCMaJlapblH, KOppO3udaaH KOprayAblH 3aMaHaYyU TCXHOJIOTUAJIAPBbIH JKOHC )Ka6Z[BIKTI>I KOHCCpBaluajiayabl >i<06anay CXEMaJlapblH TaHﬂaﬁI{LI / BI:I6I/IpaCT
panroOHaJIbHBIC CXCEMBI @yHKHHOHI/IpOBaHI/IH BOOHO-XUMHYECCKHUX PECXKUMOB KOTJIOB, CXEMbI KOHTPOJIA TCEIUIOBBIX IIPOLECCOB TCINIOTEXHUYECKOT'O
000pyI0BaHMs, COBPEMEHHBIC TEXHOJIOTHIA 3alIUTHl OT KOPPO3UH M CXEMBI IPOCKTUPOBAaHUs KOHCcepBaluu obopynoBanus. / 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




Biiv 6epy 6armapiaamacbinbiH Ma3MyHb1/Conep:kanne oopa3oBareibHoii mporpammsel/Content of the educational program

Monyib ataysl/ Bakpinay HbicaHbl/

OKy HoTIKECT/

/ Cemectp/ [on xoamBl/ [Nonnin ataysl/ L{uxn )koHE KOMIOHEHT/ Pesynbrar
Ne Hassanne KZ Cemectp/ | Kon aucuuminabl/ Ha3Banue qucuuniInHbe/ KT 1 KOMITIOHEHT/ Popma KoHTpoJL/ oOyueHus/
Moy 1/ ECTS iscipli d Name of discipline Cycle and Component Form of control Educational
Module name Semester | Discipline code p y p
outcome
1. KBII uukai MK=51 kpeaut, TK=5 kpeauToB)=56 kpeaut
Huka OO (OK=51 kpeaut, KB=5 kpeaut)=56 kpeauron
Cycle GEP (GC=51 credits, 5 credits)=56 credits
MinaerTti komnoHeHT (51 kpeant)/ O6si3aTenbHblil KoMnoneHT (51 kpeant) / Mandatory component (51 credits)
11 5 1 IK 1101 Kazakcran Tapuxsi / Mctopust XKBIT/MK Emt1/9Kk3/Exam OH1, OH4/ PO1,
Kazaxcrana / History of Kazakhstan OOJl/OK PO4/ LO1,LO4
GEP/GC
1.2 5 1 Fil 1102 Ounocopus/ dumocodust/ XBIT/MK Em1/2Kx3/Exam OH1, OH4/ POl,
Philosophy 0O0//OK PO4/LO1, LO4
GEP/GC
1.3 8 2 Soc 1103 Mooynb  coyuanbHo-nOIUMUYECKUX JKBIT/MK Em1/OK3/Exam OH1, OH4/ PO1,
Pol 1104 3HaAHUL (OneymerTany OO0//OK PO4/LO1, LO4
Kul 1105 /Cormonorust/ Sociology; GEP/GC
Psi 1106 Cascarrany/ [lomuronorus/ Political
science; Maonenuertany
Mooynb Nel /Kynbryponorust/ Cultural studies;
«l’ymanumapol [cuxonorus/ [cuxonorus/
K Oinim scone Psychology)
1.4 soft-skills» / 10 1,2 IYa 1107 et tini (Arsummusi/ Hemic Tini) / XKBIT/MK Em1/9K3/Exam | OHI1, OH3/POl,
Mooyns Nel WHOCTpaHHBIN S3bIK (AaHTITHHACKH/ 0O0J1/OK PO3/LO1, LO3
«I'ymanumapnut HeMelKHii s1361K) / Foreign language GEP/GC
e 3HaHus u soft- (English/German)
15 skills»/ 10 1,2 KYa 1108 Kazak (opsic) Tini/Kazaxckuit XKBIT/MK Emt1/2OKk3/Exam OH1, PO1, LO1
Module Nel KYa 1108 (pycckwit) s3pik /Kazakh (Russian) 0O0/1/OK
«Humanitarian language GEP/GC
1.6 knowledge and 5 1 ICT 1109 AKXMapaTThIK-KOMMYHHKAIHSITBIK, XKBIT/MK Em1/OK3/Exam OH1, OH2, OH4
soft-skills» TEXHOJIOTHsLIap 00J1/OK /PO1, PO2, PO4/
(arpummn./MapOpManoHHoO- GEP/GC LO1, LO2, LO4
KOMMYHHKAITHOHHBIE TEXHOJIOTHH
(na anrmumiickom s3bike)/ Information
and Communication Technologies
(english)




1.7 8 1 FK 1110 Jlene TopOueci dusnueckas JKBIT/MK 3auer OH1, OH3/ POI1,
FK 1110 kynbTypa/ Physical education OOLl/OK PO3/LO1, LO3
GEP/GC
KBII nukai (TK 5 xpeaut) / Huka OO/ KB 5 kpeautos / Cycle GEP (EC cycle
1.8 5 1 BzZhOT 2101 Owmip Kayinci3airi )koHe eHOCKTI KBIT/TK Emt1/2OKx3/Exam OH3, OH5/ PO3,
Kopray /be3onacHocTh OOJ/KB PO5/ LO3, LOS
KU3HECSTEIbHOCTH H OXpaHa GEP/EC
tpynal Life safety and labor
protection
1.9 5 3 OPAK 2101 KykpIK xoHe chibaiinac XKBIT/TK Emt1/2OKx3/Exam OH3/PO3/LO3
YKEMKOPJIBIKKA KapChl MOJICHUET OOJI/KB
Heriznepi /OCHOBBI paBa U GEP/EC
AQHTHKOPPYIIHOHHON KyJIbTyphI/
Fundamentals of law and anti-
corruption culture
1.10 5 3 OEB 2101 DKOHOMHMKA KoHE OM3HEC Heri3aepi JKBIT/TK Em1/OK3/Exam OH11/
/OCHOBBI YKOHOMUKH U On3Heca/ 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,
sxonorun/ Fundamentals of ecology OOJI/KB PO7/ LO5, LO7
GEP/EC
1.12 5 3 ONI 2101 Frutermu 3eprrey Heriznmepi / XBIT/TK Em1/Ox3/Exam OH2, OH3/ PO2,
OCHOBBI HayYHBIX UCCIICIOBaHUI / OO/I/KB PO3/LO2, LO3
Basics of Scientific Researches GEP/EC
1.13 5 3 OFG 2101 KapbUIbIK cayaTTBUIBIK HETi3nepi / JKBIT/TK Em1/Dx3/Exam OH3, OH4/ PO3,
OCHOBHI (PMHAHCOBOH TPAMOTHOCTH / OOJI/KB PO4/LO3, LO4
Basics of financial literacy GEP/EC
1.14 5 3 Oll 2101 Kacanapl nHTEIEKT Herizaepi / JKBIT/TK Em1/Ox3/Exam OH1, OH2/ PO1,
OCHOBBI HCKYCCTBEHHOT'O OO/ZI/KB P02/ LO1, LO2
untesutekra / The basics of artificial GEP/EC
intelligence

2. BIT mukai (KK/TK) = 112 kpenur /Ilnka BJI (BK/KB) = 112 kpexuros/ BD cycle (KV/EC) = 112 credits

Ne 2 Mooyns: " Mukpokeanupuxauus 6azoapramanapst xcone Minor-éazoapramanap (manoay ooiivinwa)""
(Muxpoksanupurayus bazdapramanapvl men Kiwi 6a20apaamanrapobly CUNAMMAamacsl KOcoiMuaoa keamipineer) |




Mooyns Ne2: «IIpozpammol muxkpokeanugurayuii u Minor-npozpammot (no év160py)»
(Onucanue Ilpozpamm muxpoksanuguxayuii u Minor-npoepamm npusedenvt 8 npuiodxcenuu) |
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 Jucrurminaa Nel BII/TK
2.2 3 3 Juctpnamaa Ne2 bJI/KB
2.3 3 3 Jucruruaa Ne3 BD/EC
2.4 5 4 Jucuumiraa Ned
2.5 ) KeumysnepreTrikanarsl  KociOm  ic- BII/2KOOK EmT/OK3/Exam
Koci6u opekerTin Herizmepi /  OCHOBBI OH/PO/ON 7
mebepiiK 4 5 OPDT 1201 pO(ECCHOHATBHON JESITEIbHOCTH B BJI/BK
HCT13/1CP1HIH TETIOPHEPTETHKE /Basics of
: HEPTETHIEE - BD/UC
MOyl / professional activity in heat power
Monyne  ocHos engineering
2.6 | mpodeccuonars BII/KOOK Corn/3au/Pass
Horo Oxy Taxipubeci [Yuebuas
MacTeperpa 2 2 npaktuka/ Educational practice bJVBK
/Module of
fundamentals of BD/UC
2.7 professional OHmuipicrik TOXKipubeci 1 MIT/2KOOK Crin/3au/Pass
excellence 2 2 [TIpon3BOACTBeHHAsT mpakThka 1/ I1JI/BK
Industrial Practice 1 MD/UC
2.8 BIT/2KOOK Emt/OK3/Exam OH/PO/ON 4, 6
4 1 Him1202 Xumust/ Chemistry BJI/BK
Ipremi BD/UC
2.9 | TeXHUKAIBIK BIT/JKOOK Em1/9K3/Exam
TaWBIHJIBIK, .
Moy / 4 1 Matl 1203 Maremaruka 1/ Mathematics 1 BJI/BK
Monye BD/UC
210 | bynavenTatsn BIIPKOOK Emt/Dx3/Exam
O TEXHUYCCKOU
MOATOTOBKH /| 4 1 Mat2 1204 Maremaruka 2/ Mathematics 2 BJI/BK
Fundamental
technical BD/UC
2.11 | training module BIT/KOOK Em1/9K3/Exam
4 1 Fiz 1205 ®usukal Physics BJI/BK
BD/UC
2.12 | KeurysHepretu 5 2 TOT 1206 Kby TeXHUKaHBIH TEOPHSIIBIK B /BK Em1/OKk3/Exam




KaHBIH Herizmepi /TeopeTHdeckue OCHOBBI OH/PO/ON 4
TEOPHUSITBIK TEIIOTEXHUKM/ Theoretical
Heri3aepi foundations of heat engineering
2.13 | momymi / BIT/2JKOOK Em1/OK3/Exam
Moy Mexanunka xuakoctd u rasa/ Fluid
TCOPETHICCKHE MZHG 1207 and gas mechanics BIVBK
OCHOBBHI BD/UC
2.14 Tenlnol\a/lHoeapurlzTH; OHepreTUKaNblK KOHIBIPFbLIAPIAFHI BIT/2KOOK Em1/9Kx3/Exam
:Iheoretical KBUTyMaHbI3aIMacy /
. Tenmomaccoobmen B BJI/BK
foundations  of
heat power SHEPreTUIECKUX _yCTaHOBKax/ Heat BD/UC
S TEU 1208 and mass transfer in power plants /
engineering
Koeuty Oepy sxoHe Macca anMmacy
Heriznepi / OCHOBBI Teruionepeaayn
n maccoobmena / Fundamentals of
heat transfer and mass transfer
2.15 ONEeKTPOTEXHUKA KOHE JIEKTPOHHUKA BII/KOOK Em1/9K3/Exam
EE 2209 /3neKTp0TeXHHKa H 3{IeKTp0HHKa/ BJUBK
Electrical Engineering and
Electronics BD/UC
2.16 |XKbutysHepreTrka XKoba 1. XKeurysHepreTukanarsl KXK/KII/course OH/PO/ON 4, 11
JIaFbl KOHCTPYKIMSUTBIK, MaTepuaiap. project
KOHCTPYKIIUSIBIK KoHcTpyKIusanbIK MaTepuaiiapasl
Marepuangap / Tagmay/
Koncrpykimonu IIpoext 1. KoHCTpyKITMOHHEIE
BIC MaTepHaIbl B MaTrepuaibl B TEIUIOIHEPTETHKE.
TEMJIOPHEPTETHKE BBI00p KOHCTPYKIIHOHHBIX
/ Module of matepuaios/ Project 1. Structural BIT/TII
structural Pro1201 materials in heat power engineering. BJI/KB
materials in heat Choice of construction materials/ BD/DC
power Kby sHEpreTUKaNbIK KabapIKTapFa
engineering apHaJIFaH MaTepuanaapabl Tanaay /
Bri6op marepuaioB s
TETIOIHEPTETHIECKOTO
obopynosaunus/ The choice of
materials for thermal power
equipment
2.17 SPKST 1301 }KBIJ'IyBHepFeTI/IKaH'aFB.I Kazipri BIV/TII Em1/2OK3/Exam
3aMaHFbl OHEPKOCINTIK KIMMATTBIK BJI/KB
KyHenep /CoBpemeHHBIC BD/ DC




IIPOMBITIIJICHHBIC KIINMAaTU4YECCKHUEC
CHUCTEMBI B TCIIJIOOHCPI CTUKE
/Modern Industrial Climate Systems
for Thermal Power Engineering/
Marepuanrany/ MarepuanoBenenue/
Materials Science

2.18

2.19

2.20

2.21

Keutysnepretu
KaJIaFrbl
KOMITBIOTEPIIIK
TeXHOoJIorusiap/
KomnbroTepusie
TEXHOJOTUA B
TEIUIO3HEPTETUK
el Computer
technologies in
thermal  power
engineering

TIK 1202

SDK 1202

}KBIJ'IyTeXHI/IKaHBIK OJIICY KOHC
6akputay/TemIoTeX HHUECKHE
u3MepeHuss ¥ KOHTpoJw/ Thermal
engineering  measurements  and
control/

I[I/IaFHOCTI/IKa JKOHC 6aKLmay
Kypaismapel/ CpencTBa AMAarHOCTHKH
u koutpoist/ Diagnostic and control
tools

BIV/TII
BJUKB
BD/DC

Em1/Ox3/Exam

IKG 1203

NG 1203

UmxeHepiik KoHE KOMIBIOTEPIIK
rpaguxa/ WmkenepHast u
KOMIBIOTEPHAs rpaduka
/Engineering and computer graphics/
Cri130a TEOMETPHSCHI /
Haueprarensnas reoOMeTpus
/Descriptive geometry

BIU/TII
BJUKB
BD/ DC

Em1/Ox3/Exam

KTTTR 2204

MMMTR
2204

JKbLTy TEeXHOTOT HSLITBIK KOHE
JKBITyDHEPTeTUKAIIBIK ~ €CenTepAeri
KOMITBIOTEPITIK TEXHOJIOTHsIap/
KommbroTepHbie  TEXHOJIOTUH B
TEIIOTEXHOJIOT HUECKUX u
TEIJIOAHEPTETHYECKUX pacuerax/
Computer technologies in heat
engineering and  heat  power
calculations/
JKbutysHepreTukanbik
ecenrTeyneperi MaTEMaTHKAITBIK
Mozenbaey omictepi /  Meroabl
MaTeMaTHIeCKOTO0 MOJICITHPOBAHUS B
TETIOIHEPTETUIECKIX pacuerax/
Methods of mathematical modeling
in heat and power calculations

BIV/TII
BJUKB
BD/DC

Em1/OK3/Exam

OTTP
2205

Kbuy ek MpoLecTep i
TEXHOJIOTHSIJTBIK OaKbLIaY IbIH

BIU/TII
BJUKB

Em1/DOx3/Exam

OH/PO/ON 6, 11,
13




SDURTER
2205

Herizaepi/

OCHOBBI TEXHOJIOT'HYECKOT'O
KOHTPOJIA TCIIJIOBBIX HpOHeCCOB/
Fundamentals of  technological
control of thermal processes/
OTBIH-PHEPT € TUKAIIBIK
pecypcTapabiH ece0i1 MEH
IIBIFBICTAPBIH TMATOCTHKA JKYHenepi
| Cuctembl OHAaroCTUKH Yyd4eTa H
pacxoaoB TOIINIMBHO-
9HEPreTUUSCKUX pecypcoB /
Diagnostic systems for accounting
and consumption of fuel and energy
resources

BD/DC

2.22

2.23

2.24

2.25

Koty
OHCPIreTUKAHBIH
OKOJIOTUAJIBIK
acniekriiepi /
DKOJIOTHYECKHE
ACIICKTHI
TEIUIODHEPT €TUKH
/ Environmental
aspects of heat
power
engineering

TTG 1206

SST 1206

OTBIH KOHE XKaHy TeOpHUsICh/
TommBo u Tteopusi ropenus/ Fuel
and combustion theory /

OTBIHABI JKary/blH apHaiibl
cypaxrapsl / CHeBONPCHl CKUTAHUS
tommBa / Special issues of fuel
combustion

BIV/TII
BJUKB
BD/DC

Em1/Ox3/Exam

SU 2207

SSST 2207

Kary KypbUFBLTapHl/
CoxwurarenbHbie
Burning devices
OTBIHABI JKaFyIbIH 3aMaHayH
tacinaepi / CoBpeMEHHBIEC CITOCOOBI
ckuranus TtommmBa /  Modern
methods of fuel combustion

ycTpoicTBa/

BIV/TII
BJUKB
BD/DC

EM1/9K3/Exam

00S 2208

IE 2208

JKbutysHepreTukanbik
KOHIBIPFBUIAP 1B naganany
Ke31HIerl KOpIllaraH OpTaHbl
Kopray/OxpaHa OKpYKaloIIeH cpebl
pu JKCIUTyaTalui
TCIUIOOHCPICTUICCKOTO
obopynoBanwus/ Environmental
protection during the operation of
thermal power equipment /
HmxeHepitik SKOJIOTHS
[NmxenepHas 3KOJIOTHS
/Engineering ecology

BIU/TII
BJUKB
BD/DC

Em1/DOx3/Exam

EA 3209

OHeprusi caxkray KOHE DHEpPIHs

BII/TII

Em1/DOx3/Exam

OH/PO/ON 1, 11




2.26

EETU 3209

ayaur/

DHeprocOepexeHrne U dHeproaynaut/
Energy saving and energy audit/
Koty reHepanusiay
KOHABIPFBUIAPIbI naijganany
Ke3iHmeri 9SHeprus  yHemuey /
DHeprocOepeKeHue npu
IKCIUTyaTalu TCIJIOTCHCPUPYIOMINX
ycranoBok /Energy saving in the
operation of heat generating
installations

BJUKB
BD/DC

SPRE 3210

SPTE 3210

OHeprusTachIFbIITAP b OHIIpY
JKOHE Tapary xyienepi/

Cucremsl IIPOU3BOACTBA u
pacmpenencHus  SHEPrOHOCHUTENeH/
Energy production and distribution
systems /

OHeprusi TAaCHIFBILITAPABl  OHIIPY
JKOHE TackIMajIay Ky#enepi
/ CucreMsl Mpou3BOJACTBA n
TPaHCIOPT SHEProOHOCHUTENEHN
Production systems and transport of
energy carriers

BIV/TII
BJUKB
BD/DC

Em1/OK3/Exam

2.27

2.28

Kbty s5extp
CTaHIMSJIaphI
MEH OHEPKOCIITIK
KaCINOpbIHAApAAF
Bl (pr3mKa-
XUMHSLITBIK
mporiectep /
du3ukKo-
XUMHUYECKHUE
IIPOLIECCHI Ha
TETJIOBBIX
AIEKTPOCTAHITHSIX
u
TTPOMBIIIIIEHHBIX
npenpusTUsX /
Module of
Physical and
chemical

FHMPV 2211

VTESPP
2211

Kbuty 3iekTp craHuusiIapbsl MeEH
OHEPKACINTIK KOCIMOPBIHAAPAA CYIBI
JlalbIHay AbIH (1)I/ISI/IKa-XI/IMI/I$IJILIK
onictepi/ Du3nKo-XUMHUYECKUE
METOAbI IIOATOTOBKHN BOJbI Ha
TCIIJIOBBIX QJICKTPOCTAHLUAX u
MPOMBIIIJIEHHBIX npennpusTusx/
Physical and chemical methods of
water treatment at thermal power
plants and industrial enterprises/

KBC sxome OK cy naiisiagay/
Bomonoaroroka wa TOC wu IIIT/
Water treatment at thermal power
plants and industrial enterprises

BIV/TII
BJUKB
BD/DC

EM1/9K3/Exam

KKEO 3212

MZOK 3212

OHepreTuKanblK  KaOABIKTapPBIHBIH
KOPPO3HMACH MEH KOHCEPBAIHACHT/

Koppo3zus u KOHCEpBaIus
9HEPreTUYecKoro  obopynoBanus/

BIV/TII
BJUKB
BD/DC

Em1/Ox3/Exam

OH/PO/ON 13




processes at
thermal power
plants and
industrial
enterprises

Corrosion and conservation of power
equipment

JKaOapIKTel  KOppO3UWsIIaH — KOpFray
omicrepi /  MeToapl  3aIIUTHI
obopynoBanus OT  Kopposuu /[
Methods for protecting equipment
from corrosion

2.29 Koty anexTp craHUUsIapel MEH BI/TII Em1/9Kx3/Exam
Ka3aHAbIKTapbIH CY-XUMHUSIIBIK BJI/KB
pexumaepi/ Boano-xuMuieckue BD/ DC
PEKUMBI TEIUIOBBIX AJICKTPOCTAHIINH
VHRTESK 3213 | ¥ kotenpHbix/  Water-chemical
6 regimes of the_rmal power plants and
SVHR 3213 boiler installations
Cyibanmap  koHE  Cy-XHMUSIIBIK
pexumaep / CxeMbl W BOJIHO-
xuMuaeckre pexumbl/ Schemes and
water-chemistry regimes
. KII muxai OKK/TK) = 60 kpenut /IHuka I1J1 (BK/KB) = 60 kpeautos/ PD cycle (KV/EC) = 60 credits
3.1 bazansik KeumysHepreTuka xyienepi MeH EMmT1/9%3/Exam OH/PO/ON 1, 5
WHKEHEPIIIK SHEPTUHBI KoJAaHy (Kaipar HIVTK
TMaWBIHIBIK, / 9 TSE 1302 kouyiany)/ TerosHepreTHueckue TUKB
BazoBas CHCTEMBI M DHEPTOMCIOIb30BaHuE /
HHKEHEPHAs Thermal power systems and energy MD/SC
MOrOTOBKA / use
3.2 | Module of basic CBHIFBIMAAFBIIITAD MeH  IKbLIYJIBIK IIIT/TK EMT//3K3//Exam
engineering KosranTkpimrap / Harderarenu wu KOK/KII/course
training 3 NTD 2303 TEIUIOBBIC JBUTaTEIIH / TJVKB project
Superchargers and heat engines MD/SC
3.3 Kazanaplk KOHIBIPFBUIAp XKOHE Oy MIT/TK Em1/2OKx3/Exam
reHepaTopiIapsl/ KortenpHabIe
YCTAaHOBKM ¥ maporeHeparopbi/ IIJUKB
Boiler installations and steam
MD/SC
3 KUPG 2304 generators /

KazannplK arperarTapblHBIH JKYMBIC
NPHUHIUII,  KYPBUIBIMIAphl  JKOHE
xputy ecebi / Tlpunnmn paboThl,
KOHCTPYKIIMM U TEIJIOBOM pacuer




3.4

3.5

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

KOC  Teopusuibik  Herizmepi  / III/TK Em1/DOx3/Exam
TeopeTuyeckrie OCHOBBI TEIJIOBBIX
TOTES 2305 3JIEKTPUUECKUX CTaHLUI / KB
Theoretical foundations of thermal MD/SC
power plants
IIII/TK Em1/DOx3/Exam
Cana »KOHOMHKAchl / DKOHOMHKA I1JI/KB
EO 3307 .
otpaciu / Industry economics MD/SC

« Kby 2J1eKTP CTAHIHMSJIAPBD OKBITY TPAEKTOPHSICHIHBIH MOy Ibaepi / Moay/iu TpaekTopun o0y4yenus «TenioBble 3jiekTpuyeckue cranumiin» / Modules of the

learning trajectory ""Thermal power plants™

3.6

3.7

3.8

JKOC nerisri
JKOHE KOCAJIKBbI
a0 IBIKTapBIH

naiinanany /
DKCruTyaTarus

OCHOBHOTO U

BCIIOMOTI'aTCJIbHOT
0 00opynoBaHus
TCIIJIOBBIX
QJICKTPUYUCCKUX
cTaHuui /
Operation of the
main and
auxiliary
equipment of
thermal power
plants

EKOTES 2302

RRKUTES
2302

KOC KazaHOBIK KOHABIPFBUIAPHIH
Koumany/

OKcIutyaTanus KOTEJILHOT'O
obopymoBanusi TOC/ Operation of
boiler installations at thermal power
plants/

KOC kazaHIbIK KOHIBIPFBLIIAPHIHBIH
KyMbIC  pexumaepi [/ Pexumbr
paboThl KOTENbHBIX YcTaHOBOK TOC
/Operating modes of TPP boiler
installations

TIJTK
IJI/KB
MD/SC

EmM1/DOk3/Exam

TPT 3303

THTESPP
3303

OTBIH NalbIHAY TEXHOJIOTUSCHI/
TexXHOMOTU TOATOTOBKM TOIUIMBA/
Fuel preparation technology/

KoC JKOHE OK OTBIH
HIapyambUIbIFbl / TomnusHOE
xo3stiictBo TOC wu II1/ Fuel facilities
at TPP and industrial enterprises

IJTK
I1JI/KB
MD/SC

Em1/OK3/Exam

ETO 3304

RRTOTES
3304

KOC mBIFBIPABIK KOHABIPFBIIAPEIH
KoJaaHy/ OKcIutyaTanyst
TypOUHHOTO

obopynosarmss TOC/ Operation of
turbine units at TPP/

KOC TypOMHAJIBIK
KOHJIBIPFbLIAPBIHBIH KYMBIC

IJTK
I1JI/KB
MD/SC

Em1/Ox3/Exam

OH/PO/ON 1, 2,
11




3.9

3.10

pexumaepi  /  Pexumbl  paboTh
TypOuHHOTO O06OpymoBanus TOC /
Operating modes of TPP turbine
units

TTS 3305

OT 3305

Keurypukauus  MeH
Topnap/
Termodukanuss W TEIIoBbE ceT/
Heat supply and heat networks /
Keutymen sxabaesikray Herismepi /
OcHoBbI TemiocHadxkenus/ Basics of
heat supply

JKBLTYJIBIK

TIII/TK
JUKB
MD/SC

EmM1/DOx3/Exam

Pro 3306

Koba 2. XKsimysHeprerukagarsl
JKBITYOTKI3TIIITIK TPOLIECTEP.
KorapsiTemneparypaisl arperat
ecebi./

IIpoexr 2. ITpoueccel
TCIUIOMIPOBOJHOCTH B
TCIUIOOHCPICTHUKE. Pacuer
BBICOKOTEMIIEPATypHOTO  arperara/
Project 2. Processes of heat
conduction in  thermal power
engineering. Calculation of a high-
temperature unit/
KeutysHepreTukanars JKBIITY
anMacy TporecTepi. OHEpPKoCINTIK
nemTepai  ecentey [/ ITIpomecch
TEII000MEHa B TCILIOOHCPT CTUKE.
Pacyer npoMbIIUICHHBIX Tmeueid /
Heat transfer processes in thermal
power engineering. Calculation of
industrial furnaces

TII/TK
IJUKB
MD/SC

KOK/KI1/ course
project

«OHePKACINTIK KbLIYIHEPTeTHKA» OKBITY TPAeKTOPHUSICHIHBIH MOYJIbaepi / Moay/iu TpaekTopuu
the educational trajectory " Industrial heat power engineering"'

o0yuenus «IIpombinnie

HHasi Temo3Hepreruka»/ Modules of

3.6

OK Heri3ri xoHe
KOCAQJIKEI
XKa0JIBIKTapbIH
nainanany /
OKcrutyaTanus
OCHOBHOI'O U
BCIIOMOTaTeJIbHOT

EKOTES 2302

RRKUPP
2302

OK KasaHIbIK  KOHJBIPFBUIAPBIH
Kosmany/
/ OKcIUTyaTaust KOTEJIbHOTO

obopynosanuss IITI/ Operation of
boiler installations of industrial
enterprises/

OK Ka3aHJbIK KOHABIPFBUIAPBIHBIH

TII/TK
TJUKB
MD/SC

Em1/OK3/Exam

OH/PO/ON 1, 2,
11




3.7

3.8

3.9

3.10

0 000pyI0BaHUs
MIPOMBIIICHHBIX
npennpusTHii /
Operation of the
main and
auxiliary
equipment of
industrial
enterprises

KYMBbIC pexkumepi / Pexxumer
paboThI KOTENbHBIX ycTaHOBOK ITIT /
Operating modes of boiler
installations of industrial enterprises

VPEVU 3302

PPUPP
3302

JKorapeiTemnepaTypaibl MpoLECTEP
M€EH JKOFapBITEMIIEPATYPaIb
KOH/IBIPFBLIAPIbI Kosaany/
BricokoTeMmeparypHble MPOLECCHl U
SKCIULyaTanus

BBICOKOTEMITEPATYPHBIX YCTaHOBOK/
High Temperature Processes and
Operation of High Temperature
Units/ OHepkocinTik MemTep >XOHE
OHEPKACINTIK KOCINOPBIHIAP ABIH
KypbUtFbUIapel /| IIpombliuieHHBIC
ME€YH ¥ YCTPONCTBA MPOMBIIIJIEHHBIX
npeanpustuit / Industrial furnaces
and devices of industrial enterprises

TIII/TK
JUKB
MD/SC

EmM1/DOx3/Exam

ETO 3304

RRTOPP
3304

OK UIBIFBIPIBIK  KOHJIBIPFBLIAPBIH
Kosmany/

OKcITyaTarus TypOHHHOTO
obopynosanus IIIT / Operation of
turbine equipment of industrial
enterprises

OK TypOMHAIIBIK
KOH/IBIPFBLIAPBIHBIH JKYMBIC
pexumaepi  /  Pexumbl  paboTh
TypOuHHOTO  OOOpynmoBanms 111/
Operating modes of turbine units

TIII/TK
TJUKB
MD/SC

Emt1/Ox3/Exam

TTS 3305

OT 3305

Keutypukamus  MEH — KBUTYJBIK
Topiap/

Termmodukanuss W TEIJIOBBIE CeTH/
Heat supply and heat networks/
Keumymen sxabppikTay Herizmepi /
OcHoBrl TerocHabxkenus: / Basics

of heat supply

TII/TK
TJUKB
MD/SC

Em1/OK3/Exam

Pro 3306

’Koba 2. XKeurysHeprerukanarsl
JKBLTYOTKI3TIIITIK TPOLIECTEP.
KorapeiTemnepaTypajbl arperar

MIT/TK

KOK/KII/ course
project




ece01./

IIpoext 2. [Ipouecchr
TEIUIOTPOBOTHOCTH B
TEMJIOPHEPTEeTHKE. Pacuer

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

XKbimysHepreTuKaaarsl JKBLITY
alrMacy mpouectepi. OHEpKICINTIK
nemrepai  ecenrey [/ Ilporecch
TerooOMeHa B TCIIOOHCPTCTUKE.
Pacuer TMPOMBINUIEHHBIX  Iedeii/
Heat transfer processes in thermal
power engineering. Calculation of
industrial furnaces

/KB
MD/SC

4 KocbimMia okbITy TYpJiepi / Jlonoanurennnbie Buabl odyuenusi / Additional types of training = 18 kpeaurton

TbOH3BOLCTECHHAS Onnuipicrik npakTuka/
4.1 p & 8 6 [IpousBoacTBEeHHAS TIpaKTHKa / Crpia/3au/Pass OH/PO/LO 1,4,13
MpaKTHUKa 2 . .
Production practice
e ULIoMHas OHnnuipicrik npakTuKa/
4.2 peat 4 6 [IpousBoacTBEeHHAS MIPaKTHKA / Cora/3au/Pass OH/PO/LO 1,4,13
MpaKkTUKa ) i
Production practice
5 KopwoiThinabl atrectarray / UTorosasi arrectanus / Final examination =8 kpenuron
JunmoMIbIK )KyYMBICTHI (;KOOaHBbI)
Kazy )KoHe KOpray Hemece KelleH Ti
KopbIThIH /B! eMTHXaH JaibIHAaY KoHE TaIChIpy /
arrecrarray / Hanucanue u 3amura 1UMIOMHON OH/PO/LO
51 Hrorosas 8 6 paboThI (MPOEKTA) WU MOATOTOBKA U JUK/ATT/GP 1491113
arrecranus / Final cllaya KOMITIEKCHOTO dK3ameHa/ T
examination Writing and defending a thesis

(project) or preparing and passing a

comprehensive exam




ITonaep Typasnl magiMertep/Ceenenus o mucuumiaunax/Disciplines Information

Kpenurre .
. pel P OxkyHaTuxeci/
IIonnin aTaysl/ . caHbl/
ITonHiH KpICKAIlIA CHIIATTAMACKHI/ PesyabTar
HaumeHoBanme KoauuectBO
Ne . KpaTkoe onncanue 1ucCUIIMHBI/ o0y4eHus1/
AMCUMIHHELD Short description of the discipline KpeauTon/ Educationalo
scipline name P P Number of
. utcome
credits
1. Huka OO0/ (OK=51 kp, BK/KB=5 kp)=56 kpenutoB
Minaerti kommoHeHT (51 kpeaut)/ O6sizaTesibHbI KomnoHeHT (51 kpeaut) / Mandatory component
(51 credits)

1.1 Kazakcran IToHHIH MakcaThl - Ka3aK XaJKBIHBIH JTHOTCHE3IHIH HETI3T1 Ke3CHHIepiH, ¥Jbl Jana ayMarbIHIarbl 5 OHI,
Tapuxsl / MEMJICKETTIJIIK TEeH OPKEHUET HBICAHAAPBIHBIH SBOIONUACHIH TYTac JXOHE OOBEKTHUBTI Kapusiiayra OH4/PO1,
Hcropus HerizmenreH KazakcraH Tapuxbl TYXKBIpBIMAaMachlH wrepy. IIoHHIH Ma3MyHBI THINTIK OaFaapiiaMaMeH PO4/ LO1,
Kazaxcrana / anpIKTananel. CTyIeHTTep ipreli AepeKTaHy jKoHE TapUXHaMaNbIK MaTepHanaapabl, KazakcTaHHBIH Ka3ipri LO4
History of 3aMaHfbl TAapUX FBHUIBIMBIHBIH JKETICTIKTEpiH 3€pTTEilli, OFaH CYHEHE OTBIPHIN, CTYACHTTEP TapHXH
Kazakhstan OKHWFajapra ©3 Ke3KapacTapblH Outmipim, monmemneini. [IpakTukanplk cabakTapaa CHUTYAIUSUIBIK OlicTEpTi

KOJIJIaHa OTBIPBII, CTYJCHTTEP Ka3ipri AaMy Ke3eHIHIH ©3€KTi Maceseliepid, KoFaM eMipiHze OO0JIbIN jKaTKaH
TapuUXH TPOIECTEpP MEH KYOBUIBICTApABI Talmaiibl, TapUXHW OTKEHHIH Ma3MYHBI MEH epEeKIICITIKTEPiH
TYCIHAIpei, OHBI TapuXW JAEPEeKKe3NepAl ChIHM Talfay apKbUIbl KajimblHa Kentipeai. CTyneHTTep o3
OeTiHIIe >KYMBIC OapbICBIHIA SPTYPJi pecypcrapibl (JIEKTPOHIBIK KiTallXxaHajap, OHJIAWH Mypararrap,
OHJIAHH MYpaKaiiiap, oNieMJIiK KiTalxaHauap, MypararTap) TaijajgaHa OTBHIpBIN, akmapart igeiai. Kypc
OapBICHIH/IA TAPUXH JIEPEKKO3IEpIl aHBIKTAY, OKAFallap bl JKUHAY KOHE CHUIATTAy oJicTepi MEH 9iCTepiH
KOJIJIaHa OTBIPBII JK0Oanmap el d3ipyiey KapacteipbuiraH. [lon OofibiHiia Coursera jkarmai aiiblK OHJIAWH

KypCTapblHBIH IUIaTGopMalapslHaH yKcac Kypcrapabl —Kaiita ecenrteyre Oomamel, OpenU.kz,
OpenU.tou.edu.kz xone Gackainap.
Lenv Oucyuniunvl — oceoenue Konyenyuu ucmopuu Kazaxcmana, O0CHOBAHHOU HA YEIOCMHOM U

00BLEKMUBHOM — OCGEUJeHUU OCHOBHBIX JMAN06 JIMHO2EHe3d KA3aXCKO20 HApood, 360JioYuu  hopm
2ocydapcmeeHHocmu U yueuauzayuy Ha meppumopuu Benuxou cmenu. Coldepoicanue OucyuniuHbl
onpedeneno munosoi npoepammou. Cmyodenmvl uzyyam @yHOAMEeHMAIbHble UCMOYHUKO8edUeCcKUue U
ucmopuozpaguyeckue Mamepuanvl, OOCMUNCCHUAMU COBPeMenHOl ucmopuyeckou Hayku Kasaxcmana,
ONUPAsICh HA KOMOPbIE, CIMYOEHMbL GbICKAJICYM U APSYMEHMUPYIOM COOCMBEHHbIU 83271510 HA UCMOpUYecKue
cobvimusa. Ha npaxmuueckux 3aHAMUAX ¢ NOMOWBIO CUMYAYUOHHBIX MEMOO08 CTHYOEHMbL NPOAHATUIUPYIOM
akmyanvhble NpodNeMbl COBPEMEHHO20 JIMANnd pA36UMuUsl, UCMOPUYECKUe Npoyeccl U  s6IeHUs,
NPOUCX00AWUEe 8 JICUSHU 00UWeCmeda, UHIMEPpNpemupyem coo0epilcanue U O0COOEHHOCMU UCTNOPUYECKO20
NPOULIO20, PEKOHCIMPYUPYs. €20 NOCPeOCMmEOM KPUMUYECKO20 aHAIU3A UCHOPUYECKUX UCTNOYHUKOB.
Cmydenmvi 6 x00€e CamocmosmenbHol pabomvl 0Cyuwecmessm NOUCK UHOOPMAYUU, UCHONb3YS PA3TULHbIE
pecypebl (IneKkmporuble OUOIUOMEKU, OHAAUH APXUBHL, OHIAUH MYy3eu, Muposble Oubauomexu, apxuev). B
X00e Kypca npedycMOmpEeHO paspabomKa npoekmos ¢ UCNOAb308AHUEM MeMOo008 U NPUEMOE BbISGNIEHUS.
UCmMopu4eckux UCMOYHUK08, cbopa u onucanus cobvimuu. I[lo Oucyuniumne 603MOdNCeH nepesauem
AHANOSUYHBIX  KYPCO8 C NIAM@MOpM MAccosblx omkpwimulx oHnaun Kypcos Coursera, OpenU.kz,
OpenU.fou.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

dutocodus/
dunocodus/
Philosophy

Kypctein makcatsr - Taburar Qumocoduscel, FrutbiMu TaHBIM, KOFaM JKOHE MOJIEHHET MACEJeNlepiH
TEOPUSUIBIK JKOHE NPAKTUKAJBIK TYPFBIIAH TYCIHYre HETI3JICNTeH OHIay KOHE JYHHETAHBIM MOJICHHETIiH
KaJbINTacThlpy. [IOHHIH Ma3MyHbl THITIK OarjapiamMamMeH aHbIKTanaabl. [IoH CHIHM  OHNAayHI,
GUITOCODUSIBIK FHUTBIMUA CAHACHI KOHE aJaMTepIIiTIK YCTAaHBIMBI Oap TYJIFAaHBI JaMbITyFa OaFbITTaJFaH.
Kypctbl oKy OapbIChIHa KOpIIaFaH INBIHABIK MIEH ajJaM OMipiHiH aHTPOMOJOTHSIBIK, TUCTEMOJIOTHSIIBIK,
AKCHOJIOTHSUTBIK MOCEJIeNIepiH TalKbUIay YIIH OENCEeHIi OKBITY 9omicTepi KOJIaHBUIAaIbI: MPOOJIEMAITBIK
TOCIJI, HAKTHI Karmaimapael Tangay (case-stady), Mura mabysll, TUATOTTHIK JTOpicTep, ICKEpPIiK OWBIHIAp,
miKipranactap, coHmal-ak 3amanayn [T KypanmapblH KOJNJaHATBIH WMHTepakTHBTI omicTep: OpenU
mwratdopMaapel, MyJIbTUCEHCOPIBIK OiniM Oepy (OefiHe-mopictep), YouTube OeiiHe Ma3myHBI koHE T.0.,
Oy OumiM amymibUTapra aHATUTHKANBIK KYMBIC NaFIbUIApBIH JKETUIIIpyre MyMKiHAiK Oepeni. baramay
omictepl peTiHie: aybI3lia cyx0ar, »kazdaia jxayanTtap, Npe3eHTauusIap NaiblHIAy JKOHE 3CCe Kazy
konganbuiaael. [Ton GolibiHiia Coursera jKamnmai amblK OHJIAWH KypCTapblHbIH TUIaTGOpMaNapblHaH YKCAC
KypcTapibl Kaiita ecenreyre 6omansr, OpenU.kz, OpenU.tou.edu.kz xxone Oackamap.

Lenv u3zyuenusi Kypca - opmuposanue Kyibmypbl MuIULIEHUS U MUPOBO33PEHUs, OCHOBAHHOE HA
meopemuyeckoe U NpaAKmuieckoe OcMulclienue npobnem Guiocopuu npupoosl, HAYYHO2O NO3HAHUS,
obwecmea u xyaomypul. Coldepoicanue OUCYUNIUHBL ONPeOesieHO MUNo8ol npozpammou. Jucyuniuna
Hanpaenena Ha pazgumue JUYHOCY, 001a0arowell KpUmu4eckum MululieHuem, Quioco@pcKkum HayuHbim
CO3HAHUEM U HpABCMBEHHOU nosuyueli. B npoyecce uzyuenus Kypca 015 00CyxHcOeHUs aHMpPonoI0SUiecKux,
2HOCEON02UHeCKUX, AKCUONOSUNECKUX NpobeM OKpydicaroueli 0elUCmeumenbHOCMU U HCU3HeOesimelbHOCmu
4en06eKa UCNOAb3YIOMCS MEmOoObl AKMUBHO20 O00VYeHUs: NPOOIeMHbIL NO00X00, AHAMU3 KOHKPEMHbIX
cumyayui (case-stady), M032080U wWmypm, OUai0208ble JeKYuU, O0eio8vle USpvl, OUCKYCCUU, d MAKHCe
UHMEPAKMuGHvle Memoovl ¢ npumenenuem cospemennozo IT uncmpymenmapus: niamgopmor OPENU,
MynbmuceHcopras obpazosamenvHas cpeda (8udeo-nexyuu), euoeokoumenm YouTube, u m.0. , umo
N0360IUM 0OVHUAIOWUMCS COBEPULEHCINBO8AMb HABLIKU AHATUMUYECKOU pabombl. B kavecmee memooos
OYEHUBAHUA UCHONL3YIOMCA: YCHHOEe cobeced08anue, NUCbMEHHble 0meembl, N0O20MOBKA Npe3eHmayull u
Hanucanue 3cce. Ilo Ooucyuniune 603ModceH nepe3ayem AHANOSUYHBIX KYPCO8 C NAAMPOPM MACCOBbIX
omkpuimbix onaaun kypcoe Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

OH1, OH4/
PO1, PO4/
LO1, LO4




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
COYUANbLHO-
ROIUMUYECKUX
SHAHUU
OJeyMeTTany
/Counomnorus/
Sociology

[loH KOFaMHBIH Kyiie peTiHae Jamybl MEH JKYMBIC iCTe€y 3aHABUIBIKTApPbI, OHBI 3€PTTEYy TapUXBI, 3epPTTEY
omicTepi, KYPBUIBIMABIK JIEMEHTTEpI, Ka3ipri mporecTep MEH e3repicTep, COHMaki-aK alaMHBIH KOFaMIarbl
OpHBI Typalibl TYTac WAESHBl KaJbITaCThIpyFa OarbiTTasnFaH. CTyOeHTTEp 9JCyMETTaHYJbIK TEOPHSHBIH
HETI3MIepiH, OJICYMETTaHYJBIK  3epTTey  OMICTepiH, KOFAMHBIH  OJIEYyMETTIK  KYPBUIBIMBI ~ MCEH
CTpaTu(UKALMACHIH, )KEKE OachlH KoHE QJIC€yMETTeHYIH, COHJal-aK 0TOackl, aybITKY, AiH, MOJAECHHET, 3THOC,
ouriM, BAK, sKkoHOMHKa, NEHCAYINBIK, XaJIBIK, OJEYMETTIK ©3repicTep CHSIKTHI OJICYMETTIK TONTap MEH
canmanapasl 3eprreiai. Iloai oky OapbickiHAa OifmiM amymbuiap TYPJi QJIE€YMETTIK HHCTUTYTTapAbIH,
TOIITapBIH, cajajap MEeH IPOLECTEPIIH IaMy epeKIIeTKTepiH MU MabybIUTBI, iCKepITik oMbIHaap, case-study
CHAKTBI OeJIceHIi omicTepAli KOJIaHy d>koHe OeifHe KOHTEHTTI mNaiiianaHy apKpulel MeHrepeai. bimim
TyIbUTAP KA3aKCTAHIBIK KOFAMHBIH KYHIBUIBIKTAP KYHeci, KOFaMIBIK, ICKepITiK, MOJICHHU, KYKBIKTHIK JKOHE
STHUKAIBIK HOPMAaJapbl TYPFBICEIHAH KOMMYHHUKAIUSHBIH SPTYPJIi CalalapblH ChIHM TYPFHIIaH Oarajaiibl.
Baranay TonTeIk OassHIaManapasl KOpFay, CTYACHTTIH 03 KbI3METi MEH yaKbITThI OacKapy HOTHXKeINepi YIIiH
KayanKepIIUliriH Ke34eUTiH 3epTTey 3ccenepiH ka3y Typinae eteni. Ilon Ooipinma Coursera skarmai
alllbIK OHJIAMH KYPCTapbIHBIH IIaT(GopMaaapblHaH YKcac Kypcrapibl KaiTa ecenteyre Oosaabl, OpenU . kz,
OpenU.tou.edu.kz xone Gackamap.

OH1, OH4/
PO1, PO4/
LO1, LO4




Hucyunnuna Hayenena Ha (popmuposanue yeroCmHo20 NPeocmasieHusi 0 3aKOHOMEPHOCMAX PA36Umus u
@dyHKYyUOHUpOBaHUA O0OWecmea Kak cucmemvl, 00 UCMOpUU ee U3VUeHUs, Memo008 UCCIe008aAHUs,
CMPYKMYPHBIX 9NEMEHMAX, COBPEMEHHBIX NPOYECcax U USMEHEeHUSX, d MAKice Mecme 4el08eKd 8 coyuyme.
Cmyodenmbl  usyuam OCHOS8bl COYUONOSUYECKOU Meopull, Memoobl COYUOTOSUYECKUX UCCIe008AHU,
COYUANBHYIO  CIPYKIYPY o0wjecmea u Cmpamuurkayuio, IUYHOCMb U COYUATU3AYUIO, a MAKdICe
coyuanvHvle 2pynnvl U chepvl Kax cembs, Oeguayus, peaucus, Kyaibmypa, smuoc, obpazoeanue, CMU,
9KOHOMUKA, 300p08be, HACENeHUe, COYUANbHble u3Menenus. B  mnpoyecce usyuenus OUCYUNTUHBL
obyuaiowuecs 0C8osim 0COOEHHOCMU PA3GUMUSL PAZTUYHBIX COYUATLHBIX UHCIMUMYMOS8, 2PYIN, Ompaciell u
npoyeccos uepe3 NpUMeHeHue AKMUBHbIX Memo008 KAK M032080U wmypm, oenosvie uepuvl, Case-study u
ucnoavsys eudeokonmenm. ObyuarOwuecs Kpumuuecku OYeHsm pAasiudHble Cpepvl KOMMYHUKAYUu ¢
no3uyull cucmem yeHHocmell, 0OWECMBEHHbIMU, 0N08bIMYU, KYALIMYPHLIMU, NPAGOSLIMU U IMUYECKUMU
HOpMamu Kazaxcmanckoeo obwecmea. Oyenusanue npoiidem 8 ¢hopme 3aujumuvl 2pPYNNOBLIX OO0KIAO08,
HAnUCanusi UCCIe008amMeNbCKUX 3cce, KOMopvle NpedycMampueaiom OmeemcmeeHHoCms cmydeHma 3a
pesyibmamul cgoell desmenvbHocmu U maum-meneddcmenma. Ilo Oucyuniune 603MOdNCEH nepe3ayem
AHATIO2UYHBIX KYPCO8 C NIam@opm maccosvix omxpwimulx ounaun 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

Mooy
COYUANILHO-
NOAUMUYECKUX
3HAHUU
Cascarrany/
[Tonuronorus/
Political science

ITon GiMiM amymIBLTIAPIBI €IAIH casch eMipiHe OelICeH i KaThICyFa JalbIHAayFa jKOHE OCICEeHII a3aMaTThIK
YCTaHBIMIBI KAJBINTACTRIPYFa OarbITTanFaH. I[IoH cascaTTaHyAbIH HETi3Ti YFBIMIAPBIH, MIiHACTTEPiH,
(YHKIMSIIAPBIH, HETI3r1 FHUIBIMU TY)KbIpbIMAaMaNapblH KaMThIbl. OJ cascaTThIH HETi3Ti KaTerOPHUACHIH -
OWITiKTi, COHJail-ak Ka3ipri MEMJICKETTIH KAaJIBIITaCy MOCeNeNepiH, OHBIH KYPBUIBIMBI MEH KBI3METiH
3epTTeyre OarbITTaIFaH, MEMJICKETTE OOJBIN JKAaTKAH HEri3ri CasCH TEXHOJOTHSJap MEH NpoIecTepi
urepyre MYMKiHIIK Oepemi. bimim amymisuiap HeTi3ri cascu mporecTepii, KYObUTBICTApAbI, PeXUMIEP/I,
KaKTBIFBICTAP/Ibl KOHE T.0. aHBIKTAWIbl JKOHE CalbICTHIPAIbI, OJIAPJBIH 3aHIBLIBIFBI MEH THIMJILIITIH
Oaramaiinpl. Eximizge O0JBIN JKaTKaH QJIEYMETTIK-CAasACH OKHWFalapFa Tal/ay XKYpPri3iml, ojapra ChIHU Oara
Oepetin 0omasel. [IpakTukanbik cabakrap OapbhIChIHAA OUTIM alyIlibl HETI3T1 casic Maceliesiep OOWbIHIIA 63




Ke3KapacTapbl MEH NaibIMAayNapbhlH YChbIHaABI, Ka3zakcTaHHBIH CasCH KbI3METiHIH HEri3ri OarbITTaphiH
TaIal b J)KOHE oytapra Oara Oepeni. TanceipManap MoHApalbIK 3epTTEy JaFAbUIAPbIH JAMBITYAbI, UPPIBIK
TEXHOJIOTHSJIAp MEH KYHETK Taljay 9IiCTepiH KOJJaHyIbl, COHIai-ak chiHFa Oapabap >kayam Oepyni
Ke3/eiii. baranay mpakTHKANBIK TAalChIpMaNap bl OPBIHAAY/IBI, 3ePTTEY dCCENePiH AaUbIHAAYAbI, TECTLICY I
JKOHE aybl3llla cayalHaMaHbl KaMTUTBIH KOPBITBIHABI NopTdommo Typinae xyprizineni. [lonai 3epaeney
meHOepiHae oHip 0aCIIBUIBIFEIMEH, Ka3ipri JemyTaTTapMeH XKoHe KOFaM KalpaTKepiiepiMeH amiblK cabakTap
eTki3yre O0onassl. [1on OolibiHima Coursera xarrmaii aliblK OHJIaH KypCTapbIHbIH IUIaT(hopMatapbiHaH YKcac
KypcrTapabl Kaiita ecenrreyre 6Oonanpl, OpenU.kz, OpenU.tou.edu.kz sxone Oackanap.

Hucyunnuna Hayerena Ha noO20MOBKY 00YHAIOWUXCA K AKMUBHOMY YYACMUIO 8 NOJIUMUYECKOU HCUSHU
cmpansl u popmuposanue aKmueHoU sparcoanckoll no3uyul. Jucyuniuna cooepircum OCHOGHble NOHAMUS,
3a0ayu, QYHKYUU, OCHOBHble HAYYHble KOHYyenyuu noaumonoeuu. Hanpasnema na u3zyueHue e1asHoll
Kamez2opuu NOIUMUKY - GIACMU, 4 MAK)HCe B0NPOCOE CMAHOBNEHUS COBPEMEHHO20 20Cy0apcmed, e2o
CMpYKmMypy u QYHKYuu, no3eoisem O0C80UmMb OCHOBHble NOIUMUYECKUe MEXHOIOSUU U NPOYecchl,
npoucxooawue 6 2ocyoapcmee. Obyuarowuecs OyOym Gvla6lIAmMs U CPAGHUBAMb OCHOGHbBIE NOIUMUYECKUE
npoyeccol, A61EeHUs, PetCUMbl, KOHGIUKMbL U M.N., OYEHUBAMb UX JESUMUMHOCHb U IpdekmusHocmby.
Byoym nposooume ananus npoucxoOsuux coyuanbHO-nOIUMUYecKUx coOblmull 6 cmpane u 0aéamov UM
Kpumuyeckue oyeHku. B xo0e npaxmuueckux 3auamui 00y4aowuics npeocmasum coocmeenHbie 8321506l
U CcydcOeHUs N0 OCHOBHBIM NOIUMUYECKUM GONPOCAM, NPOAHANUSUPYEN OCHOBHblE HANPAGLEHUs
noaumuyeckoil desmenvhocmu Kaszaxcmana u oacm um oyeHky. 3a0anus npedycmampusarom paszeumue
HABLIKOG  MENCOUCYUNTUHAPHBIX UCCTIEO08AHUL, UCNOb306AHUE YUPDPOBLIX MEXHONO2UN U Memo0o8
CUCMeMHO20 aHanu3da, a makdxce aoekeamuoe peazuposanue Ha Kpumuxy. Oyenusanue 06yOem
npou3800UMcs 6 Gopme umoz206020 NOPME@POUO, KOMopoe KYaen 6 cebs GblNOIHEHUe NPAKMUYECKUX
3a0anuil, NOO20MOBKA UCCIE008AMENbCKO20 ICCe, MEeCMUPOSAHUA U YCMHO20 onpoca. B pamkax usyuenus
OUCYUNTUHBL 803MOICHO NPOBEOEHUE OMKPLIMbIX 3AHAMUL C PYKOBOOCMBOM PEUOHA, Oeucmeyroujumu
oenymamamu u oowecmeennvimu oesmenamu. Ilo oucyuniune 603moodicen nepesauem aHAIOSUUHBIX KYPCOB
¢ niamgopm maccosvix omxkpvimolx ounaun 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.

1.33

Mooyno
COUUATILHO-
NOAUMUYECKUX
BHAHUU
Maonenuerrany
/Kynbryponorus/
Cultural studies

[lonniH MakcaTbl-63 Oe€TiHIIe KociOM KpI3METTE€ Ka3aK XaJKbIHBIH MOJCHH MYPAChIH JMHAMHKAJIBIK
e3repMeni KONMOJCHUETTI dJIeM/Ie JKOHE KOFamJia CaKTay CTpaTerHsChlH Kyprize Oiny, OakamaBpuat
CTYyJCHTTEpPiH/Ie OTAHIBIK MOJCHUET NMEeH OPKEHMETTIH JaMy CepeKIIENIKTEepiH, Ka3aK XaJIKbIHBIH MOICHH
KOJBIH CaKTay KaKETTUINH TYCIHYII KaJIbINTACTRIPY. biliM  andymsmiap oleyMeTTiK, MOACHHU
HHCTUTYTTapbIH €PEKIICNIKTEPiH Ka3aKCTaHABIK KOFaM/bl )KaHFBIPTYAAFbl POJl TYPFBICBIHAH CBHIHM Tajlay
YIIIH MOJCHHMET cajachlHIarbl MOHAIK OumiMmui (YFbIMAAp, HIesap, Teopusuiap) TYCIHIIPETIH OoJiaibl.
Crynentrep ¢akTiiep MEH AEpPEKKe3lep/li Tajmall OTHIPHIN, CHIHU MaibIMayiaapra Oapabap xayam Oepe
OTBIPBIT, ©3 OETiHIIE O3ipJCHIeH NaibIMIayIapAbl aybI3lia XoHE kazlamra Typae YcbiHaabpl. baramay
TONTHIK >K00aIapIsl KOpFay, MOHAPAIBIK 3epTTEY JaFJbUIAPhIH JaMBITYIbl, IU(PIBIK TEXHOJIOTUSIAp MEH
KYHeNmiK Tangay oIicTepiH KoJAaHyAbl KO3ACHTIH 3epTTey dcceliepiH ka3zy Typinae etedi. [lon OoiibiHia
Coursera jxanmail amblK OHJIAHH KypCTapbIHBIH IUTaT(¢OopMalapblHAaH YKCAac KypcTapiabl KaiTa ecenreyre
6omnanel, OpenU.kz, OpenU.tou.edu.kz xone Gackainap.

Lenv oOucyunaumnvr - ymemv 6 CAMOCMOSAMENbHOU NPODECCUOHATLHOU OeaMeNbHOCU NPOo8oOUmb
cmpameauio  COXpaHeHust KYIbMYPHO20 HACKeOust KA3axXcKoeo Hapood 6 OUHAMUYHO U3MEHSIOWEeMCs
MYToMUKYIbMYPHOM Mupe U  coyuyme, CGopMupoeamv y CHYOeHmo8 0aKaiaepuama noHUMAHue
cneyupuKky pazeumusi OMedeCmEeHHOU KYIbMmypbl U YUGUAUZAYUU, HEOOXOOUMOCU — COXPAHEHUS.
KYIbMYPHO2O Koda Kazaxckozo Hapooa. Obyuarowuecs OyOym unmepnpemuposams npeoMemHtvle 3HaHUs
(nonamusi, udeu, meopuu) 6 0baACHU KYAbMYPbL 0151 KPUMUYECKO20 AHAIU3A 0COOEHHOCHEN COYUATILHDIX,
KYIbMYPHBIX UHCIMUMYIOS8 8 KOHMEKCIeE UX POaU 8 MOOEPHU3AYUU KA3AXCMAHCK020 obwecmaa. Cmydenmol
0y0ym ycmuo u NUCbMEHHO NPeOCMmAsIsimb CAMOCMOSAMENbHO GbIPAOOMANHbIE CYICOCHUS, AHATUIUDYSL
Gakmol U UCMOUHUKU, AOEKEAMHO peazupys Ha Kpumuyeckue cyxcoenus. Qyenusanue npouoém 6 gopme
3auumyvl 2pYnnoGulX NPoeKmos, HANUCAHUSL UCCIE008AMENbCKO20 3CCe, KOMOpble NpedyCMampusaom
pasgumue HABbLIKO8 MENCOUCYUNTUHAPHBIX UCCIEO08AHUL,  UCNONb308AHUE YUDPOBLIX MEXHOA0UL U
Memooo08 cucmemno2o ananusa. Ilo oucyuniune 803mModicel nepesavem aHAI0SUYHbIX KYPCO8 ¢ nAam@opm
Maccoswix omkpuimulx onnaln kypcos 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

Mooy
COYUATIbHO-

Kypc «bonamrakka Oarmap: pyxaHu >KaHFBIPY» MEMIICKETTIK OariapiiaMachlHia alKbIHIAIFaH KOFaMIIbIK
CaHaHbI XAHFBIPTY MIHAETTEpiH MIENly KOHTEKCTiHIe OUTIM amynIbUIapAblH MCHXOJOTHSIIBIK, QIEYMETTIK-




NOAUMUYECKUX
3HAHUU
IIcuxomnorus/
IIcuxomnorus/
Psychology

FYMaHUTApJIbIK TYHUECTAHBIMBIH KaJIBIITACTRIPYFa OarbITTaiFaH. KypcThIH Ma3MyHBI 3MOIIMOHAJIIBI, SPIKTI
MCUXHMKAITBIK TIPOIIECTEPTE, HKEKE TYJIFAHBIH KEKE-TUIOJOTHSIIBIK SPEKIIETIKTEPi, ICKePIiK KapbhIM-KaThIHAC
Heri3Zepl, KeIOAacIIbUIBIKKA BIHTATAHIABIPY Oonbin TalObuianel. bBinmiM amymbuiap YKBIMHBIH THIHBIC-
TIPIIUTITIH  YABIMIACTBIPYABI, JKAHKalImapIbl MIEemryai 3epAeieii; THIMII KapbIM-KaThIHAC, KapbIM-
KaTBIHACTBIH OPTYPJII TEXHOJOTHSIIApBl MEH 9IICTEepiH KOJJaHa OTBIPHIN, ChIHFAa Oapabap sxayanm Oepyni
yiipereni. bimiMm amymbumapMeH MPakTHKAIBIK ca0akTapa OKBITYIIBUIAP AWArHOCTHKANBIK Kypajlap.bl
(cayasiHamayiap, TeCTTEp, IPOCKTHUBTI oJiCTeMENep, HHTEIUICKT-KapTa), OLIIM alylIbUIapAblH ©3iH-e31
TaHybIHA, OMIPIIK TAOBICTBUIBIKTHI KANBINTACTBIPYFa, JKEKE ©CYy MEH ©3i1H-631 JaMbITyFa OarbITTalFaH
TPEHUHT 3JIEMEHTTEPiH Nainananasasl. baramay TONTHIK »koOaiapiabl, KeHC-CTaual, TECT TarchipMaliapbliH
Kopray, 3cce xkaszy TypiHme etemi. KopwITeiHmbl Oakbutay [lopTdommonsl Kopray Ttypinme ertemi. [lon
Ootipiaiia Coursera >kamnmail aliblK OHJIAWH KypCTapbIHBIH IIaT(GopMaiapblHaH YKCAac KypcTapjbl Kaita
ecenrreyre 6omanel, OpenU.kz, OpenU.tou.edu.kz >xoHe Gackanap.

Kypc mnanpasnen na ¢opmuposanue ncuxonocuueckozo, COYUAIbHO-2YMAHUMAPHO20 MUPOBO33PEHU
00YyUaOWUXCcs 8 KOHMeKcme peueHus: 3a0ay MOOEPHU3AYUU 00WeCmBEeHHO20 CO3HAHUS, ONPEeOeseHHbIX
20Cy0apcmeeHHol  npozpammon  «Bzensao 6 Oyoywee: MmooepHuUzayus O0OWECMBEHHO20 CO3HAHUSLY.
Cooepoicanue Kypca: MOYUOHATbHYBIE, BOAEEblE NCUXUYECKUE NPOYECChl, UHOUBUOYATILHO-MUNOIOSUYECKUE
0CobeHHOCMU TUYHOCIU, OCHOBbL 0el108020 00ueHus, momusayus Kk audepcmsy. Obyuarowuecs uzydam
OpP2aHU3AYUIO  JICU3HEOEeMENbHOCMU — KOJUIeKMUGd, — paspeuieHue  KOHQIukmos,  3¢pgexmusubie
KOMMYHUKAYUU, HAYHAMC A0eKB8AMHO Pedasuposams Ha KPUMUKY, UCNOIb3YS PA3ZHO00pA3Hble MeXHOI02UlY U
npuemvt obwenus. Ha npakmuueckux 3aHAMUAX ¢ O0OVHAIOWUMUCS NPEenooasamein UCHOAb3VIOM
OUACHOCMUYECKUl UHCMPYMEHMAapull (ONPOCHUKU, MeCmbl, NPOeKMUsHble MemoOuKU, UHMeLIeKm -Kapma),
INEMEHMbl MPEHUH2A, HANPAGIEeHHble HA NO3HAHUE 00YuaruumMucs cebs, NOCMPOeHUe MICUSHEHHOU
VCHEeWHOCU, TUYHOCMHbII pocm u camopazeumue. Oyenusanue npoxooum 8 gopme 3auumol epynnoswix
npoekmos, Kelc-cmaou, mecmosvix 3a0auutl, Hanucauus dcce. Mmozoevlii KOHMpPOaL Npoldem 8 ude
sawumul nopmeponuo. Ilo ducyuniune 803mMoxiceH nepe3aiem aHAL0SULHbIX KYPCO8 ¢ NAAMPOPpM MACCOBLIX
omxpwuimblx oHaaun kypcos 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 Timi/
WMHocTpaHHbIil

[er Timi (aFBIIIIBIH KOHE HEMIC TiJTi)
Kypcra mier TiniHIH KOMMYHUKAIMS JaFJIbUIAPbIH IaMBITYFa, HIST TUTIHJIE JONEIJICyre, OKBIThUIATHIH Till
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OH1, OH3/
PO1, PO3/




SI3BIK/
language

Foreign

eNIepi MOJICHUETIHIH TUIIK ePEeKIISTIKTEPiH TYCIHYTe )KoHe KaObuigayFra OarbITTaJIFaH HETI3T1 JISKCUKAJIBIK
JKOHE TpaMMaTUKANBIK MaTtepuanbl O0ap. CTymeHTTIH Ce3iK KOpbl KYHAETIKTI oHE KociOW TaKbIPBIIITap
OotipiaIa 1500-1eH actam ce3iik OipiikTepiH Kypaiabl. KociOu caiaga omaH opi KOJJaHy YIIIH TUIIIK
JKOHE KOMMYHUKATHUBTIK KY3BIPETTUTIKTEPAl KAIBINTACTBIPY MaKCaThIHIA ChIH TYPFBICBIHAH Ofinay, Tannay
JKoHe OelliMmenMereH MOTIHACPII CHHTE3NEYy JaFblIapblH JaMbITYyFa €peKIle KOHUI OeJiHeml.
[pakTUKaNbIK TarnceipMaiapbl OpbIHIAH OTBIPHIIN, CTYJCHTTEp 63 ONIIapbIH aybI3Iia jKoHe kazbaiia Typae
HIeT TUTIHZE COMiey HOpMallapblHa COHKEC JKETKi3e ajajbl, CypaKTap KOsl ajajbl OHE oJlapra jkayar Oepe
amajpl, MeT TiTHAe ceinecyni Oenrimi Oip KapbIM-KaThlHAC CallACBIHBIH 3€PTTEITeH TaKBIPBIITAPHI
KeJieMiHze Kojmad anaabl. CTYIACHTTEp O3/IK KYMBIC asChiHAA OULTIM ajyIIbUIAp/AbIH MIBIFApMAIIbUIBIK
oJlIeyeTiH amry MakcaThlHAa xabapiamanap, OasHmamanap, Hpe3eHTanusuiap, OyKierrep, OeHHEepoInKTeD,
rioccapuitiep AavbiHnaiapl.  CTYAGHTTEp peONJIK OWBIHIApFa, MiKipTajacTapra, MiKipTalacTap MEH
MiKipTajacTapra KaThICambl, JayJbl TE3WCTEp MeEH OoJpkaMmap >Kacaimpl. ApaiblK apaiblK Oakpliay
IeHOEPIHJE CTYACHTTEPMEH CWIA0ycTa KO3JCITCH OTKEH TaKbIPhINTap OOWBIHINA ayhbI3IIa OHIIME
XKypriziterin 6omanel. [IoH JTEKCHMKaIBIK-TPaMMATHKAIBIK TECT TYPIHICTI €MTHXaHMEH asKTalaibl, OFaH
COHBIMEH Karap 3epTTEIITeH MaTepHaJ[bIH WIepilyiH Oaranay yIIiH (DYHKIMOHANABI OKYIbl TEKCEpyre
apHanmFaH TancelpManiap Kipexi. I[lom Ooiteiama Coursera kammail amblK OHJIAWH KypPCTaphIHBIH
wiaTgopMaiapblHaH YKcac Kypcrapabl Kaiita ecenteyre Oonansl, OpenU.kz, OpenU.tou.edu.kz sxone
Oackamap.

Hnocmpannolil 13v1k (Anenutickuil 361k U HemMeyKul s3ik)

Kypc coodepocum  ocnosHou  nexcuveckull U 2paMMAMUYEcKUti  Mamepual UHOCMPAHHO20 A3bIKA,
HANpasientvlll Ha pa3eumue HA8bIKO8 KOMMYHUKAYUY, apSYMEeHMAYUY HA UHOCTNPAHHOM 53blIKe, NOHUMAHUe
U NMPUHUMAHUSA A3LIKOBBIX 0CODEHHOCmel KyIbmypvl cmpan usyuaemozo asvika. Crosapuwlii 3anac
cmyoenma 6yoem cocmasisimo donee 1500 croeapHulx eOunuy no noBCeoHesHOU U NpodheccUOHATbHOU
memamuxe. Ocoboe 6HUMAHUE YOeNAMCs pPA3GUMUIO0 HABLIKOG KPUMUYECKO20 MbIULEHUS, AHAIU3A U
CUHMe3d Hea0anmupoBaHHbIX MeKCMOo8 ¢ UYenvbio (OOPMUPOBAHUS A3bIKOBLIX U  KOMMYHUKAMUBHBIX
Komnemenyutl O UX OaibHelule20 NPUMEHeHUs. 8 NPoPdeccuoHanbHoU cepe. Bovinonnss npakmuyeckue
3a0anus, CMyoeHmbvl CMO2Ym cOOOWamMb C80U MbICAU YCMHO U NUCLMEHHO HA UHOCMPAHHOM A3bIKe
COOMBEMCMBEHHO PedeBbiM HOPMAM A3bIKA, CMO2YM 3a0a6amb GONPOCbl U OMEeHamv HA  HUX,
nooodepocusas becedy HA UHOCPAHHOM A3bIKE 6 00beMe U3YUEHHOU MeMAmuKu Mol Uil UHOU cgepbl
oowenua. CmyOoeHmsbl 6 pAMKAX CAMOCHMOAMENbHOU pabomvl NOO20MOEAmM CO0OWeHUs, O00KIaAobL,
npezeHmayuy, OyKIemvl, GUOCOPOIUKY, 2TOCCAPUU C YETbI0 PACKPLIMUS MBOPUECKO20 NOMeHyuana
ooyuarowuxca. CmyoeHmbvl NPUMYm yuacmue 8 pojiesblX uepax, OUCKYCCUAX, oOCyscoenuax u debamax,
6b106U2ASL CNOPHBIE ME3UCHl U NPeOnonodiceHus. B pamkax npomesicymounozo pybescnozo KOHMpos co
cmyoenmamu 6y0em npogedeHa ycmHas beceda no NPOLUOEeHHbIM MeMaM, NpedyCMOMPEHHbIM CULLADYCOM.
Hucyunnuna 3a8epuumcs IK3aMeHoOM 8 hopme LeKCUKO-2PaAMMAMUYECKO20 MeCma, GKIYAIOWUM MAKICe
3a0anus Ha NPo6epKy QYHKYUOHANbHO2O UMeHus Ol OYEHKU YCB0eHUs u3zyyennoeo mamepuand. Ilo
OUCYUNIUHe B03MOJICEH Nepe3auem aHAL0UYHBIX KYPCO8 C NIAM@OPM MACCOBLIX OMKPLIMBIX OMIAUH
xypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

LO1, LO3

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.

1.5.1

Kazak TLT1/
Kazaxckuii s3bIK/
Kazakh language

ITon asceiHma crymentrrep Bl skone B2 neHreiinepine coifkec KENETIH JIGKCHUKAJBIK, I'PAMMATHKAIIBIK,
(oHeTHKANBIK TUIAIK OIpIiKTepAl OKUABI, ONapIbIH Kazak TUTiHIH opdorpa@usiblk *KoHE OpQOSMHSIBIK
HOpPMaJapblH CakKTall OTBHIPHIN, HAaKTbl KOMMYHHKATHBTIK JKaFdaiyapia KOJIAHBUIYBIH KOPCETEi.
CTyneHTTiH 631HJIIK )KYMBICHI Ka3aK TUTiH/E 63 MiKipiH AaiblHAayFa (aybI3Ina jKoHe jka30aria), OHbIH ilIiH/Ie
OacTamnkel JEPEeKKO3IEPACH, KOCIOM Ma3MYHIArbl OCHIMIENTCH MOTIHACPJEH, THIHIAIFaH XOHE OKBUIFaH
MOTIHAEp Heri3iHae o3ipieyre OarbpiTTanraH. CTyaeHTTep o3 OeTiHIIe o3ipjeHreH OasHaaManap MeEH
MPe3eHTANMSUIAPbl  YChIHA OTBIPHIN, TiNJAI EpKiH MEHrepy, COHJai-aK ChIHH Oiflay JaFJbUIaphiH,
KOMaHAAJbIK KOOaNapIbl KOIIIUNK alIblHa KOpFay >JKOHE TMPAKTHUKAIBIK MOCceleNepai TalKbuiay,
miKipranacrapra, JeHIeNleK YCTelJepre Karbicy JarabUiapblH yipeHeai. Kypc askranraHHaH KeHiH
CTYACHTTEp AHMAJIOT KYPBUIBIMBIH CaKTail OTBIPHIN, SHIiIMeJecyre epKiH Kipe alajpl; SHTIMENeCYIIiHiH He
alTKaHbIH YKOHE OHBIH KOMMYHHUKATHUBTIK MIHJCTIH TYCIHE OTBIPBIN, OHBIH peIUIMKalapbiHa Oapadap rkayar
Oepe OTBIPHIT, CEMaHTHKANBIK XKoHE IMOIUOHAN/IBI aKIMapaTTel ce3iHe anajpl. [IoH OOMBIHIIA KOPBITHIHIBI
Oarajiay Ka3TE€CTKE YKcac THICTi jaeHreine etkiziuteai. [lon OoiibrHma Coursera skammaii amiblK OHJIANH
KypCTapblHBIH  IUIaTGOpMalapblHAaH YKcac Kypcrapabl KadWrta ecenrteyre Oomamel, OpenU.kz,
OpenU.tou.edu.kz xone Gackanap.

B pamkax Oucyunaunvl cmyoeHmvl uzyyam JaeKcudecKkue, cpammamuyeckue, QOHemuuecKue s3bIKOGble
eounuysl, coomeemcmeyouux yposusam Bl u B2, npodemoncmpupyiom ux ynompeoiaenue 6 KOHKDEmHbIX
KOMMYHUKAMUGHBIX CUTNYAYUAX C cOXpanenuem opghocpaghuneckux u opgosnuyeckux HOpM Ka3axcKO20
sazvika. Camocmosmenshas paboma cmyoeHma OpuUeHmupo8aHa HA NOO20MOSKY (YCMHO U RUCbMEHHO)
COOCTNBEHH020 MHEHUSL HA KA3AXCKOM s3blKe, 8bIpAOOMAHH020, 8 MOM UYUCIe, Had OCHOBE NPOCTYUAHHBIX U
NPOYUMAHHBIX MEKCMO8 KAK U3 NEPEOUCTOYHUKOS, MAK U A0anMUPOBAHHBIX MEKCMO8 NPOYeCcCUOHATLHO20
codepoicanus. CmyoeHmuvl NPOOEMOHCMPUPYIOM HABLIKU CB0O00H020 6l1A0eHUs A3bIKOM, d MAKdICe
KPUMUYECKO20 MbIUAEHUsL, BPOX00si NYOIUUHYIO 3aujumy KOMAHOHbIX NPOEKMO8 U NPUHUMAS yyacmue 6
00CYIHCOCHUAX NPAKMUYECKUX NPOONeM, 8 OUCKYCCUAX, KPYeIblX CHMONAX, NPeOCmasisisi CAMOCMOAMENbHO
paspabomannvle 00K1a0bl u npesenmayuu. K 3aseputenuio kypca cmyoenmot cmoeyn c60000HO 6CHYNAMb
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8 Oecedy, cOXpawsisi CMpyKmypy Ouanoed; NOHUMAS, YMO 2080pUm COOECeOHUK U €20 KOMMYHUKAMUGHYIO
3a0a4y, U A0eK6AMHO peazupys Ha €20 PEnjuKU, OCOZHABAS CMBICIOBVIO U IMOYUOHATLHYIO UHGOpMAYyUIo.
Hmoeosoe oyenusanue no oucyuniure npoxooum & gopme anarocuynou KaszTecmy coomeemcmayroujeco
yposns. Tlo oucyuniune 603Modcer nepe3auem AHAL0SUYHbIX KYPCO8 ¢ NIAMPOPM MACCOBLIX OMKPLIMbIX
onnatin xypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

Within the framework of the discipline, students will study lexical, grammatical, phonetic language units
corresponding to levels B1 and B2, demonstrate their use in specific communicative situations with the
preservation of spelling and orthoepic norms of the Kazakh language. The student's independent work is
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.

152

Opsic
[Pycckuii

Tl
SI3BIK/

Russian language

Kypc ceiiney opekeTiHiH allyaH TypJepiH, COHBIH illliHA€ KOMMYHHKAIUsl MEH peduieKkcusi Ke3iHIe CoTTi
MEHrepyre apHalFaH JIEKCUKAIBIK JOHE TIpPaMMAaTHKANBIK TaKbIPBINTApAbl KaMTHIb. Kypc KapbiM-
KaTBIHACTBIH KOMMYHHKATHUBTIK MaKCcaThl MEH KociOM callachlHa ColKeC aybl3lla KOHE ka3dama Til
OHMIPICIH KO3MIeH OTHIPHIN, TYPMBICTHIK, OJIEYMETTIK-MOICHH, KOCIOM KaphIM-KATBIHACTBIH OPTYPIIi
JKaFJaimapelHaa TN  MEHrepy JaFaplIapblH  KalBIITACTBHIPYFa JKOHE OIKETUIAipyre OaFbITTalFaH.
KoMMyHHMKaTUBTI >kargainapabl MOJCTbICHTIH IMPAaKTUKAIBIK-OaFbITTAIFAH TalchipManap Xxabapiama,
OasHmama, pedepaT, mpe3eHTalus, cUeHapui, OykieT, OEHHEpOJMK, FAIBIMHBIH KoCiOM TOPTPETIH,
KYTTBIKTay XaTbIH JAalbIH/Iay, UHTEIUIEKT-KapTa, ICKepIIiK KarasJap, rioccapHii jkacay, CypeT NeH OpPBIHIBI
CUIATTay apKbpUIbl CTYJEHTTEPAIH 3HATKEPIIK KbI3METKE KaThICyblH Ke3aehni. CTyIeHTTep HaKTh
JKaFIainappl 1Ielie OTHIPBIN, MOTIHII CHIHM Taijay KoHEe KaiiTa Kypy *KYMBICTapblH Kyprizemi. Kypc
COHBIHJIA CTYACHTTEP AWAJIOT KYPBUIBIMBIH CaKTall OTBHIPHIIN, OHTIMEre epKiH Kipe ajajbl; SHriMelecyliHiH
HEe aliTKaHBIH YKOHE OHBIH KOMMYHHUKATHBTI MIHJCTIH TYCIHY, OHBIH e€CKepTyJepiHe Oapabap sxayam Oepy,
CEMaHTHKAIIBIK JKOHE 3MOIIMOHANIBI aKIapaTThl TYCIHY NaFabUIapbiH YiipeHeni. [1on OoMbIHIIA KOPBITBIHIBI
Oaranay THiCTi AEHreWaeri opeic TiliH OiMyre apHanfaH pecMU CEpTU(QHKATTHIK TECTKE YKcac HBICaHAa
oteni. [Ion OoiipiamTa Coursera >kanmaii anrblK OHJIANH KypCcTapbhIHBIH IUTaT(hopManapblHaH YKcac KypCTapIbl
Kaiita ecenrteyre 6osaabl, OpenU.kz, OpenU.tou.edu.kz sxoHe Gackanap.

Kypc codeporcum nexcuueckue u epammamuydeckue memvl ONisl YCHEUWHO20 061A0EHUS PASHOOOPAZHbLIMU
8UOAMU peueBoll OesimeNbHOCUY, 68 MOM Yucle Npu KOMMYHuxayuu u pegrexcuu. Kypc umanpaenen ua
Gopmuposane U cOBEPULIEHCIBOBANUE HABBIKOE GI1A0EHUS A3LIKOM 8 PAZIUYHBIX CUMYayusx Oblmogozo,
COYUATLHO-KYTbIMYPHO20, NPODECCUOHATbHO2O 00WeHUs, NpedyCMampusdas HpoOyyuposarue YCMHOU U
NUCbMEHHOU pedl 8 COOMBEMCMEUN ¢ KOMMYHUKAMUBHOU Yeavlo U npogeccuonanvioll cghepoii obwenus.
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IIpakxmuxo-opuenmupogannsie 3a0aHus, MOOEIUPYIOwUe KOMMYHUKAMUBHbIE CUMYAYUl, Npeononazaiom
yuacmue CmMyOeHmo8 8 UHMEIeKMYAIbHOU O0esimelbHOCIU, NOCPEeOCMBOM NOO020MOBKU COOOUeHUs,
ooknada, pegepama, npesenmayuy, cyernapus, Oykiemad, 6U0eOPoOIUKA, NPOPecCUOHANbHO20 NOpmMpemd
YUeH020, NO30PABUMENbHO20 NUCbMA, NOCPEOCMBOM COCMAGIEHUS UHMELIEKM-Kapmul, 0e108blx Oymae,
2noccapusi, nOCPeoCmEoM ONUCAHUSL KAPMUHbL U Mecmononodcerus. Cmyoenmosl npogeoym KpumuyecKull
aManu3 u peKOHCMpYKyuro mekcma, peuidas KoHkpemmuole Keticol. K 3asepuienuro Kypca cmyoenmol cmoeym
€60600H0 6cmynamuv 6 6ecedy, COXPaHss CMPYKMYpy Ouano2d; NOHUMAs, 4mo 2080pum cobeceOHuK u e2o
KOMMYHUKAMUBHYIO  3a0a4y, A0eKAMHO peazupys HA e20 pPenauki, OCO3HABAS CMbICIO8VIO U
IMOYUOHANLHYIO UHGopmayuto. Hmozosoe oyenusanue no oucyuniuxe npoxooum 6 opme, anaio2uyHoOU
opuyuanbHoOMy cepmupuUKAYUOHHOMY MeCmy HA 61a0eHUe PYCCKUM AZbIKOM COOMEENCMeEyouje20 YpOoeHs.
Ilo oucyunnune 603modicen nepesauem AHANOSUYHBIX KYPCOE C NIAMBOPM MACCOBbIX OMKPbIMbIX OHAAUH
xypcos 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

AKnaparThIK-
KOMMYHHKAIIUSIT
BIK
TEXHOJIOTHSJIap
(arpumr./
HNudopmanmonHo
KOMMYHUKAIIMOHH
ble  TEXHOJOTHH
(Ha  aHrIMICKOM
sI3BIKE)/
Information  and
Communication

[lon emipae >koHE KociOHM KbI3METTE KOJIAHBLIATHIH, MaiilalaHyIBUIBIK, OaFaapiiaMalblK KaMTaMachl3 Ty,
OTICPAIMSIIBIK KYHenep i, JepeKKOpaapabl, ASPEKTEpai Talaayabl KAMTUTBIH MHQPIIBIK TEXHOIOTHSIIap b
KY#en urepyre OarpITTanFaH. bimiM amymsimiap agam eMipiHzgeri TuQPIBIK TEXHOIOTHIAPIABIH POl MEeH
MYMKIHIIKTEpIiH, OJJEKTPOHJIBIK YKIMETTi, COHJAaii-aKk kel MEH HMHTepHET TEeXHOJOTHSIAPHIH,
KnOepKayinci3mikri,  Oynrrel  TexHodorusmapael, SMART  rtexHomormstapasl, — e-technologies,
MyJabTUMeAusHB 3epTreiai. Cabak OapbIChlHIA CTYIEHTTEp MaliMeTTep 0a3achIMEH XYMBIC iCTEHl,
CypaHbICTap >Kacalibl JKOHE CaHIBIK, CTATHCTUKAJBIK, CalalblK aKMapaTThl aHAJUTHKAIBIK ©HICHI,
TyciHmipeni koHe Oaramaiinpl, wuHQorpadukanel kacaiiapl. CoHBIMEH Karap, oJap KeHce
OaFapraManapbeIHBIH JKETUIIIpiTeH QyHKuusanapeiH urepeni. CTyneHTTep OaraapiaMaiblK jkKacaKTaMaHbI
AQHAJIMTUKAIBIK CaJbICTHIPYIbl OHTAWJBI TaHAay apKpUIbl Jkyprizeni. Cabax OapbIcblHAA CTYIEHTTED
OarmapiiaMaiblK JKacakTaMa MEH almapaTThIK KYPBUIFBUIAPALI UTEpei, AuarpaMmanap MeH nHporpaduka
TYpiHZE KoJia Oap JepeKTepre Tajjiay Kacaljpl, JSpEeKTeplli Taijay HETI3iHJe WHTEPHET-PecypcTapibl
KOJIJIaHa OTBIPBIN MPE3EHTAlMsUIAp JKacai/ibl, rpauKaiblK KypajlapMeH >KYMBIC jKacaiilpl, IUIaKarTap,
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Technologies
(english)

BU3UTKAJNIap JkKoHEe T. 0. oiyan Tabanpl. CTyAEHTTEp MOTIH MEH ayJWOHBI KOJIAHBII BHJEO jKacar, BeO-
caiTTel  Kypactelpansl. llopTdommoHbl KOpFay TYpiHIOETi KOPBITBIHABI Oakpimay, BeO-OerTepii,
uHporpaduKkaHsl KoOHE EpeKTepl Tauaayabl Kypy OOWBIHINIA JKACAFaH KYMBICTAPJABbIH MPE3eHTAIUACHIH
KOpCeTy apKpUIbl Ky3ere acwipbliafbl. [Ton OoiibiHma Coursera »kammail amiblK OHJIAWH KypCTapbIHBIH
wiatopManapblHaH YKcac Kypcrapasl Kadrta ecenteyre Oosaabl, OpenU.kz, OpenU.tou.edu.kz sxone
Oackaap.

Jucyunnuna Hanpaeiena HA CUCMEMHOE 0C8OEHUe YUDPOBbIX MEXHONO2U, NPUMEHIEMbIX 6 JHCUZHU U
npopeccuoHarbHoOll 0esmenrbHOCIU, GKIIOYAIOWUX 6 ceDsl NONb308AMENbLCKOe NPOSPAMMHOe ODecneyeHue,
onepayuonHvie cucmemvl, 0a3bl OAHHLIX, anaiu3 dauuvix. ObyuarOwuecs uzyuam ponb U 603MONCHOCU
YUPPOBLIX MEXHOIOSULL 8 IHCUSHU YEeN0BeKd, DNEKMPOHHOE NPABUMENbCMEO, d MAKJCe Cemb U UHmepHem
mexnonocuu, Kubepbesonacnocms, obnaunvie mexuonocuu, SMART mexnonoecuu, e-technologies,
Mmynemumeoua. B xooe zawamuit cmyodenmol 6yoym pabomamsv ¢ 6azamu OAHHLIX, CO30A8as 3ANPOCHL U
aHanumuyecku 00pabamvieas, UHMEPAPEmupys U OYeHUBAas KOJIUYECTNBEHHYIO, CMAMUCTUYECKYI0 U
KauecmeenHyo urgpopmayuro, cozoasas ungozpaguxy. Kpome smozo, oceosm npoosunymvle QyHKyuu
ogucnvix npoepamm. Cmydenmuvl NpPoeedym aHAMUMUUECKOE CPAGHEHUe NPOSPAMMHO20 0becneueHus,
sblOUpasi onmumanvbroe. B xode 3ansmuii cmyoenmuvl 0C80sIM NPOSPAMMHOE obecneueHue u annapamuvle
YCmMpoucmeda, npoeedym aHAIU3 UMEIOWUXCS OAHHBIX C OAIbHEUWUM BblB00OM 8 6ude Oudaspamm u
ungoepagpux, coz0adym npezeHmayuy ¢ npuUMeHeHuemM UHMepHem pecypcos HA OCHO8Ee AHANU3A OAHHYIX,
pabomas ¢ epaghuneckumy UHCMPYMEHMmamu co30adym niaxamol, nocmepwl, euzumxu u m.n.  Cmyoenmoi
€030a0ym caum Ha KOHCMPYKMOope, CMOHMUPYIOM U0 C UCHONIb30SAHUEM MEKCMA U AyOUo 3JIeMeHMOS.
Hmozoswiii konmpons 6 ude 3awumsl nopm@onuo, ¢ npezeHmayuell NPOOSIAUHbIX pabom no Cco30aHUI0
seb-cmpanuy, ungozpapuru u anarumuxy oannvix. Ilo oucyuniune 803mModNCeH nepe3auem AHAI0SUYHBIX
KYpcog ¢ naamghopm maccoevix omkpwuimsix oHaaun kypcos Coursera, OpenU.kz, OpenU.fou.edu.kz u
Opyeux.

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




1.7

Jene  TopOwmeci
dusnyeckas
KyJIbTYypa/
Physical

education

[loH >kaH-)KaKTBl MOTOpPHKAa MEH IaFIbUIapJbl WUTEpyre, JEHE IIBIHBIKTBIPY ACHIeHiH apTThIpyFa >KoHe
CTYACHTTEP/IIH IEHCAYJBIFBIH HBIFalTyFa OarbiTTanmrad. OKy IoHI eki OemiMzal Kypyasl Ke3leimi: Herisri
XoHe apHaiibpl. Herisri OGemiMperi cabGakTapIiblH Ma3MyHBI CTYICHTTEP/iH JKEKE KbI3BIFYIIBUIBIKTAPHl MEH
KOKETTUTIKTEPIH eCKepe OTBIPHIN, Ceri3 CHopT TypiHiH OipiH (Oackerbon, Boneiibon, ¢yTOoM, >KeHin
aTIeTuKa, YITTBIK TYpJiep, CHOPTTHIK T'MMHACTHKA, KEKMNe-KeK) Tangaiael. CropT Typi OOHBIHIIA OKY
cabaKkTapblHa JICHE IIBIHBIKTHIPY, TEXHUKANBIK - TAKTHKAIBIK NANBIHJBIK OHE TOPEINUTK JaFabUIapbiH
urepy kipeni. Cabakrap criopT TYpPiHIH e€peKIIeNiriH ecKepe OTHIPHII, MaMaHAaHABIPBUIFAH 3aJI1ap/aa oTeIi.
ApHaiiel OeNiMIIEHIH KypaMblHa [opirepiik-KOoHCYIbTanusuiblk kKomuccusHblH ([KK) cabakrapeinan
0ocaThlIFaH CTYAEHTTEp alKbIHIANAAbl, OJapFa TOPT MOAYJBAIK TEOPUSUIBIK KypC YCHIHBUIaAbl. Herisri
0eJliM CTyIEeHTTEPIiHIH KETICTIKTEepiH Oarajgay MOTOPIBIK TeCTiIey (MPE3HICHTTIK TECTTEep, CHOPT TYpi
OOMbBIHIIIA TECTTEP) HETI3iH e KYPTi3iIeri.

Hucyunnuna wnanpasenena Ha npuodOpemeHue pa3HOCMOPOHHUX OBUSAMENbHBIX YMEHULl U HABLIKOS,
nogvlueHUe YPOBHs (PUUYECKOU NO0020MOBKU U YKPENaeHUus 300p08bsi CMYyO0eHmos. Yuebuas oucyuniuna
npeonoaazaem @Gopmuposanue 08yX omoeneHull: 0CHO8HO20 U cneyuanvhoeo. Coodepoicanue 3auamuil 8
OCHOBHOM OmOeleHuu npeononazaem 6vl00p 00HO20 U3 B0CbMU 8U008 cnopma (backembon, 607elboI,
Gdymbon, néekas amiemurda, HayuoHAIbHbIe 8UObl, AMIEMUYECKAs SUMHACMUKA, eOUHODOPCMS) ¢ Yuémom
UHOUBUOYANLHBIX UHMeEPeco8 U nompebHOCmel cmyodeHmos. B yuebuvie 3anamus no 6udy cnopma
BKIOUEHbl (DU3UUecKas, MeXHUKo- MaKmuueckas no020moeKa U NpuoOpemeHue HAGbIKO8 CyOelicmad.
3anamuss npoxoodsam 6 Cneyuaru3upOBAHHLIX 3aiaX ¢ yuémom cneyuguxu euda cnopma. B cocmas
CNeYuanbHO20 OMOeNeHUs ONpedensiomcs CmyOeHmvl, 0C8000NCOEHHble Om  3aHAMUN  8paA4eOHO-
Koucyromayuonnot komuccueti (BKK), xomopuvim npeonracaemcsi uemuipEXmoOYIbHbLL MeopemuiecKull
kype. Oyenka 00CmudNCeHUll CMyOeHmo8 OCHOBHO20 OMOENEHUsL NPOBOOUMCSL HA OCHOBAHUU 08USAMETBHOZ0
mecmupoeanus (Npe3udeHmcKux mecmos, mecmos no 8udy CHopma,.

The discipline is aimed at acquiring versatile motor skills, increasing the level of physical fitness and
improving the health of students. The academic discipline involves the formation of two departments: basic
and special. The content of classes in the main department involves the choice of one of eight sports
(basketball, volleyball, football, athletics, national sports, athletic gymnastics, martial arts) taking into
account the individual interests and needs of students. Sports training sessions include physical, technical
and tactical training and the acquisition of refereeing skills. Classes are held in specialized halls, taking into
account the specifics of the sport. 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).

OH1, OH3/
PO1, PO3/
LO1, LO3

KK/TK uukai = 5 kpenut /Iuxa BK/KB = 5 kpexqutos/ KV/EC cycle = 5 credits

1.8

Owmip kayimncizairi
JKOHE eHOEeKTI
Kopray

/Be3omnacHocThb
KU3HEAEATEILHOC
TH W OXpaHa

[ToHHIH MakcaThI-yHbIMIApbIH TajlalTapblHA COMKEC KayilCI3IIK TEXHUKAChIH KaMTaMachl3 €Ty, eHOEKTI
KOpFay HOpMallapbiH cakTay. [[oH agaM MeH TipHIUTiK eTy OpTachlH, TEXHUKAIBIK KYHelep/IiH KayinTuIiriy,
KYMBIC alMarbIHBIH ayacblH, >KapbIKTAHABIPYIBI, MIPid-aKyCTUKANBIK (aKTOpIapAbl, 3JIEKTPOMArHUTTIK
coyJIeNeHy i, TOTEHIIe XaFaainapaa TIPIIUTIK opeKeTiHIH Kayillci3miriH Oackapyabl, eHaipicTeri eHOeKTi
KOpFay MEH OHEpKOICINTIK KayilCi3AiKTiH Heri3iepiH OacKapylpl, opT KayilCi3iriH YWbIMIACTBIPYBI,
’KYMBIC OPHBIH YTHIMIbI YHBIMIACTBIPYFa KOMBUIATHIH TajanTapasl 3epTreiiai. CTyAeHT 3usHIbl OHTIPICTIK

OH3, OH5/
PO3, POS5/
LO3, LOS




tpynal Life safety
and labor
protection

(bakTOpJapIBIH ECENTEYJICPiH KYPri3eal, alFalikbl MEIUIMHAIBIK KOMEK KOPCETY 9ICTEMECIH MEHIepe/l,
KOCITOPBIHIAP/IBIH HAaKTHl OHIIPICTIK OeiMINeNnepiHiH €HOEKTI KOpFay JKOHIHJETi HYCKayJIbIKTapbIH
sepaeneiini. OKy OapbIChIHIAa CHOSKTI KOpFay JKOHE KayilCi3liK TEeXHUKAChl OOWBIHINA OHJIAWH KYpPCTHIH
MaTepuangapel MaiganaHpUIaTEIH 00Maael. OHAOIpicTeri eHOEKTI KOpFay JXoHEe OHEPKOCINTIK Kayirci3[ik
Macenenepl OOMbIHINA jka30alia JKoHE aybI3lla cayajHama IOHII Oaranay HbICAHBI OOJIBINT TaOBLIAIBI.
EMTHxaHmBI cepikTec KOCIMOPHIHAAPABIH eHOCKTI KOpFay JKOHIHAeri MaMaHmaphel oTkizedi. I1oH GoMbIHIIa
Coursera >xamnmnail amblK OHJIAWH KypCTapbIHBIH IIaT(GopMaliapblHaH yKCac KypcTapibl KaiiTa ecenteyre
oomaner, OpenU.kz, OpenU.tou.edu.kz xone Gackamnap.

Llenv  Oucyunaumvl — obecneuenue mexHUKU OE30NACHOCMU 6 COOMEEemMCmeue ¢ MmpebosaHUsIMU
opeanuzayuil, coOm00eHUe HOPM OXpaHvl mpyoa. JQucyuniuna uzyuaem uenogeka u cpedy oOumanus,
ONACHOCMU MEXHUYECKUX cucmem, 6030yX pabouell 30Hbl, OCGelwjeHue, SUOPOaKycmuyeckue HaxKmopwi,
INEKMPOMASHUMHbIE UBTYYEHUsl, YNpaslieHue 0Oe30NACHOCbIO JHCUSHEOEsIMEeIbHOCTHY 8 YPe38bIYAliHbIX
cumyayusix, OCHOBbL U YNPAGIeHUe OXPAHOU mpyod U NPOMbIULILEHHOU Oe30NACHOCIbIO HA NPOU3B0OCHIEe,
opeanu3ayusl NOJNCApHoU Oe30nacHoCmuy, mpebdosaHus K PAyUOHANbHOU OpeaHu3ayuu paboyeco mecma.
Cmyoenm 0ydem npogooums pacuemsl 8PEOHbIX NPOU3EBOOCMBEHHbIX (aKmopos, oceausams MemoouKy
OKa3aHUs Nepeou MeOUYUHCKOU NOMOWU, U3y4ams UHCMPYKYUU NO OXpaHe mpyod KOHKPEMmHbIX
npou3B00CMEeHHbIX omoenenull npeonpusmuil. B xo0e usyuenus 6yoym ucnoib308ansbl Mamepuaibl OHIANUH
Kypca no oxpame mpyoa u mexHuke 6esonacHocmu. Dopmol OYeHusaHus OUCYUNIUHBL AGTAEMC
NUCbMEHHBIN U YCIHbIL ONpOC NO GONPOCAM OXPAanbl Mpyoa U HPOMBIULIEHHOU 0e30nacHocmu Ha
npouszsoocmee. IK3ameH Oyoem NpoGOOUMbCS CHEYUATUCAMU N0 OXpaHe mpyoa npeonpusmuil
napmuepos. Ilo Oucyuniune B03MOJCEH Nepe3auem AHATOSUYHBIX KYPCO8 ¢ WIAM@POPM MACCOBbIX
omkpwuimblx oHaaun kypcos Coursera, OpenU.kz, OpenU.tou.edu.kz u opyeux.

The purpose of the discipline is to ensure safety in accordance with the requirements of organizations,
compliance with labor protection standards. The discipline studies a person and the environment, the
dangers of technical systems, the air of the working area, lighting, vibroacoustic factors, electromagnetic
radiation, life safety management in emergency situations, the basics and management of labor protection
and industrial safety at work, the organization of fire safety, the requirements for the rational organization of
the worker places. The student will carry out calculations of harmful production factors, master the
methodology of first aid, study the instructions for labor protection of specific production 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 HeTizmepi
XOHE  ChlOaiinac
HKEMKOPJIIHIKKA

KapChl MOJIEHHET
/OcHOBBI TIpaBa H
AHTUKOPPYILUOH

[lon crymeHTTEpAiH ©31H-031 TaHYBIH XOHE KaOBUTAAHFaH MIEIIIMIEp YIIiH KayamKepIIiTiKTi, KYKBIKTHIK
HOpMaJiap MICHOEPIHAETI ic-opeKeTTepre OCHIMIUIITIH KaabINTaCThIpyFa OarbITTaiFaH. [1oH MeMIieKeT TieH
KYKBIK HeTi37epiH, KOHCTHTYIFSUIBIK KYKBIKTBI, MEMJIEKETTIK OacKapy MeH KYKBIK KOpFay KBI3METiH,
OKIMIIIIJIIK, CBIOAIAC JKEMKOPJIBIKKA KAPChl, a3aMaTThIK, 0TOACHUIBIK, CHOCK, SKOJIOTHSUIBIK, KbIMBICTBIK, iC
JKYPTi3y KYKBIFBIH, ChIOAiIac KEMKOPJIBIKKA Kapchl MOACHHET Herinepid 3epaenciimi. CTyneHTTep XKeke
HOpPMATHUBTIK aKTUIEpAiH Heri3ri OamrTapel MEH epekelepiH eMIpJiK Karjailiap MeH KociOm KbI3MET

OH3/
PO3/LO3




HOH  KyJIbTyphl/
Fundamentals of
law and anti-
corruption culture

TYpFBICBIHAH TyciHgipeai. CplOainac >KEMKOPJBIKKA Kapchl 1C-KUMBUI JKOHE ChI0aiyiac KeMKOPIIBIK
KepiHicTepi OOMBIHIIA KSUCTEePi IIEeIIyre epeKile Ha3ap aynapbuiaThiH Oonazpl. baranay HbICaHbBI aybI3ia
JKOHE jkaz0ala cayajaHaMma TypiHzaeri OipikTipiareH eMmtuxaH Ooubin TaObutaabl. [Ion OoiibiHima Coursera
JKarmai amblK OHJIAHH KypCTapblHBIH MiaTdGopMaliapblHAH YKCAC KypCTapibl Kakta ecenrteyre OOnabl,
OpenU.kz, OpenU.tou.edu.kz »xone Gackanap.

Hucyunnuna nanpagnena Ha @opmuposanue y CMYOeHMO8 CAMOCO3HAHUSL U OMBEMCMBEHHOCMU 3d
NPUHAMbLE PEUEHUsl, NPUBEPICEHHOCU K OCUCMBUIM 6 PAMKAX NPABOSbIX HOPM. Jlucyuniuna uzyuaem
OCHOBbL  20CY0Apcmea U Npaed, KOHCMUMYYUOHHOE Npaso, 20Cy0apCmeenHoe — ynpaeieHue U
NPABOOXPAHUMENLHYIO  0eSIMENbHOCb,  AOMUHUCTPATIUGHOE, — AHMUKOPPYNYUOHHOE, — 2PAICOAHCKOe,
cemetinoe, mpyo0osoe, IKOIOSUHECKOe, Y20108HOe, NPOYECCYalbHOe Npaso, OCHOBblI AHMUKOPPYNYUOHHOU
xkyabmypol. Cmyoenmvl  OYOym UHMEPRPEMUPOBAMb OCHOGHLIE CMAMbU U HOJONCEHUSL OMOETbHbIX
HOPMAMUBHBIX AKMOB C TMOYKU 3PEHUs] JICUSHEHHLIX CUMyayuil u npo@eccUuoOHANbHOU OesimeabHOCH.
Ocoboe enumanue Oydem YyOeleHO peueHur0 Kelicog8 Nno aHMUKOPPYNYUOHHLIM — Oelcmeusm U
KOPPYNYUOHHBIM NPOsGReHUAM. DOpMOU OYeHUBaHust AGAAEMCs KOMOUHUPOBAHHILL JK3AMEH 6 Guoe
VCMHO20 U RUCbMEHH020 onpoca. T1o ducyuniune 803MONCeH nepe3asem aHalOSUdHbIX Kypcos ¢ niamepopm
Mmaccogwvlx omxpwvimbix onnain kKypcog Coursera, OpenU.kz, OpenU.fou.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 nhorms. 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.

1.10

DKOHOMHKA KOHE
Om3Hec Heri3zaepi
/OCHOBBI
SKOHOMHKH 5
ousHeca/
Fundamentals of
Economics  and
Business

ITon 6imiM amymbpLIapa KOCIMKEPIIiK HETI3JepiH KalbINTacThIpyFa OarbiTTanFaH. [IoH SKOHOMHKA >KoHE
OM3HEeCT1 YHBIMAACTHIPY HETi3A€piH, KOCIIKEPIIKTI KoHE OHBIH TYPJEPiH, OM3HECTIH Kap>KbUIBIK HET13/EpiH,
OM3HECTI AAMBITY CTPATErHsCHIH 33ipieyai, KOCIIKEpIiK KhI3METTI MEMIIEKETTIK pPeTTeyAl 3epAemeii.
[IpakTukanblk caGakTap OapbICBIHAA CTYAEHTTEP KOCIMKEPJiK KBI3METTIH OpTYpJl JKarnailmapbiH
KapacThIpaabl, >Kargaiapabl IIENIyAiH OPTYPJl TOCUIAEPIH YCHIHAABI, TOyCKENICpAl Tadalasl >KOHE
SKOHOMHUKAJBIK THUIMAUTIKTI ecenreiini. CTyaeHTTep OW3HECKE apHAIFaH WACSIIApIbl YCHIHAIBI KOHE
JaMBITaZbl, ©3JCpiHIH Ou3Hec-xkoOanapbiH a3ipielai. baranay HbIcaHbl OW3HEC-)KOCIAp TYpPIHAETT ©3
»00achlH KOIIUTIK alfblHAa Kopray Ooinbim TaObmambl. IloHme kasipri kocimkepiepiiH — aspicrepi
KapacTeipbutrad. [Ton OoiibiHIa Coursera sKarnraii amblK OHJIAH KypcTapblHbIH IU1aTdopMaiapblHaH YKcac
KypcTapabl Kaiita ecenrreyre 0onanpl, OpenU.kz, OpenU.tou.edu.kz sxone Oackanap.

Hucyunnuna nayenena ma Gopmuposanue 0CHO8 NpeonpuHuMamenbcmea y obyuarowuxcs. ucyuniuna
u3yuaem OCHOBbL IKOHOMUKU U OpeaHuzayuu OusHecd, npeonpuHUMAamenbCcmeo u e2o 6uodvl, (UHAHCOBbIE
OCHO8bL  OusHeca, paspabomky cmpamezuu pazeumus OuzHeca, 20CYOAPCMBEHHOE DPecyiuposanue
NpeonpuHUMamensckol oeamenvHocmu. B xode npaxkmuueckux 3aumamuili cmyoeHmsvl paccmMompsim
pasnuynble Kelicbl NPEeOnPUHUMAMENbCKOU 0estmelbHOCMU, NPedNodCcam pPasHble Cnocobbl peulenus Kelicos,

OH11/
PO11/LO11




NPOAHATUBUPYIOM  PUCKU U  PACCUUMAION 9KOHOMUYECKYlo opgexmuenocms.  Cmyoenmvr  06yOym
npednazams U paszeusams uoeu 01 OusHeca, papabamvléams coOcmeeHHbll OusHec-npoekm. Dopmoii
OYeHUBaHUs AGIAEMCs NYOIUUHAA 3auuma coOCMEeHH020 npoekma 6 eude Ousnec-niana. B oucyunaune
npedycMompensl 2ocmesvie AeKyuu Oeucmsyowux ousnecmenos. Ilo oucyuniune 803modiceH nepesauem
AHATIOCUYHBIX KYPCO8 C NAAM@POPM MACCO8bIX OmKpuimulx ouaaiin xypcos Coursera, OpenU.kz,
OpenU.tou.edu.kz u opyaux.

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

1.11

DKOJIOrus
Heri3mepi
/OcHOBEI
sKojoruu/
Fundamentals of
ecology

[ToH 3KOJOTHSIIBIK CaHAHBI, TAOWFU pECypCTapFa YKBINTHI Kapayabl KAJbINITACTHIPYFa OarbITTairaH. [loH
SKOJIOTHUSHBIH TCOPYSUTBIK HET137epiH, KOpIIaraH opTa MEH OpraHm3MAepi, onochepaHsl, OpraHU3MICPIiH
JaMybl MEH TapalybIHBIH JKaJIbl 3aHJbUIBIKTAPbIH, TAOUFATTAFbl, aJlaM MEH TIPUIUTIK €Ty OPTaChIHIAFbI
SHEPTHsl aFbIHAAPBl MEH 3aTTap/blH alHAJIBIMBIH, KOJOTUSHBIH PECYPCTHIK-IKOHOMHUKAIBIK acleKTiJIepiH,
TAOWFATThl MaNaNaHYIbIH SKOJIOTHUIBIK-9KOHOMHUKAIIBIK TETIKTEPIH YHEMIl OHIIPICTIH Heri3i peTiHae
SKOJIOTHSUIBIK  KAYIMCI3AiK KoHE TYpakThl aaMmy, JKahaHIBIK SKOJIOTHSUIBIK MOCENeNiep, SKOJIOTHSIBIK
HOpMayay, CaHUTApJIBIK-THTUCHATIBIK HOPMATHBTED MEH OKOJIOTHIBIK CepTU(UKATTAYIBI 3EpPTTCHI.
Crynentrrep TaOWFATTBl KOpPFAy KBI3METIHIH HETI3r1 acleKTUIepiH MpaKkTHKaaa KOJJMAaHAIbel, OHIIpIC
mapaMeTpiiepi MEH KOpIIaFaH OpPTaHbIH 3aTTapAblH IIEKTI pYKcaT eTLIreH KOHIICHTPAIUSICHIHBIH
KOJIIaHBICTaFbl CTaHJAPTTapblHA CoMKecTiriH Oaraiam, 3ccene JKahaHABIK SKOJOTHSUIBIK Maceenepii
eIy iH ©31HAIK WesUIapblH cunaTTaipl. baranay HeIcaHBI aybI3Ila XKOHE jka30alia cayaaHaMa TYpPiHJETi
OipikTipiiaren eMmtuxaH Oousbin Tabbutaabl. [1on Ooiibiamia Coursera jkamnmaid aniblK OHJIAWH KypCTapbIHBIH
miaropMaigapelHaH YKcac Kypceraplel Kaiita ecenrteyre Oonambl, OpenU.kz, OpenU.tou.edu.kz sxone
Oackaiap.

Hucyunnuna nanpasenena Ha Qopmuposanue 3KON0SUYECKO20 CO3HAHUS, Oepextciu8oeo OMHOULeHUs K
NPUPOOHBIM pecypcam. JUcyuniuna uzydaem meopemuiecKue OCHOBbL IKOI02UU, OKPYICAIow)io cpedy u
opeanuzmul, buocgepy, obuwue 3aKOHOMEPHOCTHU PA36UMUSL U DACIPOCMPAHEHUS. OP2AHUMO8, NOMOKU
SHepauu U Kpy2080pOmM 6euecme 6 npupooe, uenogeka u cpedy O0OUMAHUs, PecypPCHO-3KOHOMUYECKUe
acnekmul IKOA02UU, IKOJI020-IKOHOMUYECKUE MEXAHUZMbL NPUPOOONONIb308AHUS, KAK OCHOBY 6epexciugo2o
npou3800Cmed, IKON02UYECKOe HOPMUPOBAHUE, CAHUMAPHO-2USUEHUYECKUE HOPMAUBLL U IKOIOSUYECKVIO
cepmughuxayuio, 9KOIOSUHECKYI0 Oe30NACHOCMb U YCmoudugoe pasgumue, 2100aabHble IKOI02UYECKUe
npoonemol. CmyoeHmbl NpUMEeHAM HA NPAKMUKe OCHOBHble ACHeKmMbl NPUPOOOOXPAHHOU OesimelbHOCMU,
OYEeHAmM COOmeemcmaue napamempsl NPOU3B00CMEa U OKpyicarouiell cpedvl 0eticmeyiouum HOpMAmueam
npeoenbHO-00NyCMUMbIX KOHUEHMPAyull 8euecms, ONUuym 6 3cce COOCMBeHHble Uoeu peuleHus
2n00anvHbIX IKOA02uYecKux npodaem. Popmoil oyeHusanus A8A8emcs. KOMOUHUPOBAHHBINL IK3AMEH 8 8ulde

OHS /POS /
LOS




YCmHOo20 U nucbMenno2o onpoca. Ilo oucyuniune 803modxcen nepezaiem aHaI0SUHBIX KYPCO8 ¢ NAAm@opm
maccoewvix omkpwvimbix onain kypcos Coursera, OpenU.kz, OpenU. fou.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

FeueiMu  3epTTey
Herizaepi /
OCHOBBI HAYYHBIX
HCCIENOBaHUN  /
Basics of
Scientific

Researches

ITonHIH MaKcaThI-FBUIBIMH 3€pPTTEY daicTepiH urepy. Kypc ascblHna cTyIeHT CaHIBIK KOHE CalallblK 3epTTey
onicTepiH, COHBIH imiHae popcalT-3epTTeyaepl, SKCIEPUMEHTTIK 3epTTEyIepIi jKocnapiay, )Kyprily *KoHe
OHJICY HETI3ACpiH, JKCIEPUMEHTTIK JEepeKTepAi >KOoclapiiay KoHE OHIEyre apHaJFaH OarmapiiaMalibik
KaMTaMachl3 eryni MeHrepedi. IIoH e3iHIH 3epTTey TakbIpblObl OOMBIHIIA CEMECTPINIK >KOOaHBI allbIK
KOpFayMeH asKTajlaabl. YHUBEPCUTETTIH >KETCKII FajbIMAApbl MEH FBUIBIMU-3€PTTEY YHBIMAAPHIHBIH
mebepItik CHIHBINTApBl KapacTeipbuirad. [lon OoiipiHina Coursera jkanmail amiblK OHJIAMH KypCTapbIHBIH
matgopManapelHaH YKcac Kypcrapapl Kaiita ecenreyre Oomansl, OpenU.kz, OpenU.tou.edu.kz »xome
Oackaiap.

Lenv Oucyuniunbl — 0céoeHue Memooo8 HAYYHbIX UCCLe006anuil. B pamkax Kypca cmyoemm 0ceoum
MemoObl KOIUHECMEEHHBIX U KAYEeCMBEHHBIX UCCICO08AHUL, 8 MOM YUCLEe GOoPCatim-ucciedo8anuil, 0OCHOBbL
NAGHUPOBAHUSL, NPOBEOEHUs. U 0OPAOOMKU IKCNEPUMEHMANLHBIX UCCIEO08AHULL, NPOSPAMMHOE 0DecneyeHue
05l NIAGHUPOBAHUSL U 0OPAOOMKU IKCREPUMEHMANbHLIX OAHHbIX. [JUCYURIUHA 3a8ePUIUMC OMKPBIMOLL
3aUWUMOTL CemMecmposo2o nPoeKma no memamuke coocmeenno2o uccredosanus. Ipedycmompenst macmep-
KIACCHL OM 8COVUIUX YUEHBIX VHUBEPCUMEMA U HAYYHO-UCCAe008ameNbcKux opeanuzayuil. 1o oucyuniune
B03MODICEH Nepe3ayuem aHaIOSUYHbIX KVPCO8 C NAAM@OPM MACCOBbIX OMKPbIMbIX oHAalH Kypcoe COursera,
OpenU.kz, OpenU.tou.edu.kz u opyaux.

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.

OH2, OH3/
PO2, PO3/
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1.13

Kapxpuibik
CayaTTBUIBIK

IToHHIH MaKcaThl — CTYICHTTEP/II aKIlla aFbIHIAPBIH 00JKAY, Kap Kbl HAPBIFBIH TANIAY KOHE SKOHOMHKAIIBIK
JKOHE KApXKBUIBIK €CENTEpJiH 9JICTepi MEH KYpalJapbhlH KOJJIAHY HETi3iHAe JKEKE KapXKbUIBIK KOCIap

OH3, OH4/
PO3, PO4/




Herizaepi /
OCHOBBI

(uHAHCOBO
rpaMOTHOCTH  /
Basics of

financial literacy

KypyFa Jaibiaaay. KypcTelH Ma3MyHBI — KapKbUIBIK CayaTThIIBIKTBIH TYCIHITi, MAKCAThl, MIHJETTEpi, aKIIa
JKOHE TONEMJIED, JKEKEe KAPKbI, CANBIK JKOHE CaJbIK cany, OaHKTIK KbI3MET KOPCETY, CAKTAHIBIPY, KapiKbl
HapBIFbI, JKEKE KACIMKEPJiK, 0AaHKPOTTHIK, JKEKE Kap)KbUIBIK KaMmTamachl3 ery. CTyAeHTTep KipicTep MEH
IIBIFBICTAp/Ibl TANAY HETi3iHIE JKeKe KaCCANbIK OFOJKETTI KaJbINTACTHIPAbI, 3aH HOPMAIApblH KOJIaHa
OTBIPBIT, CANBIKTAPIbI, 3eHHETaKbl JKapHANIApPBIH, CAKTaHIBIPY >KapHAJApbIH ecenTeiini. baramay HblicaHbl
aybI3lIa XoHe jkaz0alma cayajmHama TYpiHAETri OipikTipiareH emtruxaH Ooibim Tabbutansl. [loH OoifbrHIIA
Coursera jxanmaid amiblK OHJIANH KypCTapbIHBIH IUIaTQOpMalapblHaAH YKcac KypcTapibl KadTa ecenrteyre
oomaner, OpenU.kz, OpenU.tou.edu.kz xone Gackamnap.

Lenvio oucyuniunsl A615emMcsi NOO20MOBKA CMYOEHMO8 K COCMABIEHUIO TUYHO20 (PUHAHCOB8020 NAAHA HA
OCHOBE NPOCHO3A OEHEeNHCHLIX NOMOKOS, AHANUBUPYS (PUHAHCOBLIE DBIHKU U UCNONb3YA Memoobl U
UHCMPYMEHMbl IKOHOMUUECKUX U PuHancosvix pacuemos. Codepicanue Kypca — nousmue, yeiu, 3a0a4u
punancooli epamomuocmuy, 0eHb2U pacemvl U NAAMeENCU, TUUHbIE YUHAHCHL, HAOSU U HATO2000I0JiCEHUe,
bankosckue yciyeu, cmpaxosamue, QUHAHCOBbIE PBIHKU, UHOUBUOYAIbHOE NPEONPUHUMAMENbCMEO,
bankmpomcmeo, nuynas Quuancosas 6e3onacnocme. Cmydenmvl chopmupylom JIUYHBIL OEHEHCHBIX
01002icem Ha OCHOBe aHANU3A O0X0008 U PACX0008, PACHUMAIOM HANO2U, NEHCUOHHbIE B3HOCHI, CHPAXOB8bIE
npemuu, UCnonb3Ys HOpMbL 3akoHooamenvcmea. Dopmou oyeHusaHus A61Aemcs KOMOUHUPOBAHHbLI
9K3aMeH 8 6ude YCMHO20 U NUcbMeHHo20 onpoca. Ilo oucyuniune 603ModiceH nepesadem AHAIOSUYHBIX
KYpcos ¢ niamgopm maccosvix omkpvimuix oHaaun Kypcos 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 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.

LO3, LO4

1.14

Kacaaael
HHTEJUIEKT
Herizaepi /
OCHOBEI
HCKYCCTBEHHOTO
uHTelreKkra / The
basics of artificial
intelligence

[lonniH Makcatbl OarmapiaManblK KypaigapAbl xkoHe skacaHasl uHTeIUIeKT (JKIM) smicrepiH mpaKTHUKAIBIK
KOJaHy OOMBIHINA KY3BIPETTUTIKTEPAl KaIbINTACTRIPy, OPTYPJi MaKCaTTaFbl WHTEIUIEKTYaIIbl XyHenepal
KYpy TEOpHUsChl MEH MNPaKTHKACBIHBIH Ka3ipri jkargaibl Typanbl TYTac TYCIHIK KaJbBINTACTBIPY OOJIBII
taObmael. [TonHiH Ma3myHsl: JKU-Te Kipicrie, TeXHUKAIBIK eMec MamaHaapra apHanrad KM -te momy; KU-
HiH 9pTYPIIi Kypalaaphsl MEH IiaTdopMaliapblH 3epTTey; YIKeH TULIIK MOJENbAepre Kipicrie; MOTiHASp MEeH
xanmpulay yuriH LLM-ni kompgany, KonaTanMmaraH riartdopManapAbl KOJIaHa OTBIPBIN, KOJTajIMaraH
KacaH/bl MHTEJUIEKT MOJAENBICPIH KYpY; >KacaHAbl MHTEIUIEKT KYpalAapblH KOJJaHa OTHIPBII I€HEPATUBTI
OHEp MEH MY3bIKa KYpY; KacaHIbl MHTEIUIEKT KypalJapblH KOJJAaHy OOBEKTUIEpl aHBIKTAY JKOHE JKIKTEY
YIIiH KeCKiHAl TaHy; TaOWFW Tinai eHAey Herizmepi; NLP kypammapsiMeH MOTIHIIK AepeKTep MeH KOHLI-
ky#ni tangay; KU HeriziHAeri Kypaimappl maiiianaHa OTBIPBIIT MHTEPAKTHBTI BU3yalIH3alUsIap jkacay;
KU apkpuibl TYTHIHYIIBUIApFa KbI3MET KOPCETY CallachlH JKakcapTy YIUiH MapKeTHHI IIeH XapHaMmaja,
KapkbUIbIK Kbi3MerTepae KU kompany; Ginim Oepynaeri XKW uHHOBanmsiiaper; STHKaIBIK Macenenep KU;

OH1, OH2/
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JKU-nin koramra acepi; KM-teri sxaHa TeHaeHMsuiap. IIpakTHKaabIK Kypce MbIHAJApbl KaMTHJIbI:
"»>KacaH/Ibl MHTEJUIEKT JKOHE aaM MUBI" TaKbIPBIOBIHIAFHI MiKipTAJIac; )KacaHIbl HHTEJUIEKTIICH KYMBIC iCTey
YIIiH 9pTYpJi Kypangap MeH IuatdopManapasl MpakTHKAJIBIK MMai1aiany; MOTIHAEP i reHepanusuiay YIniH
LLM konnany; KoAchI3 IuaTdopManap/sl naigagana OTHIPHII, OaFaapiamManaychl3 JKacaHabl HHTEUICKTTIH
YJIT1 YITIEpiH Kypy; KeCKiHAep MEH MY3bIKaHBl jkacay YIIIH 9pTYpJi TeHEepaTUBTI ©Hep KypajnapbIMeH
MYMKIiH OSKCIIEPUMEHTTEp JXYPri3y; KecKiHAepAeri MOAENbAEPAi OKBITYy JKOHE HBICAHAApABl TaHy VIIIH
KECKiHII TaHy KypajJlapblH MailanaHy; MOTIHIIK JAepeKTeplli Tallaay, HHTEPAKTHBTI BH3yalU3allHs
MYMKIHIIKTEpIH KOJIIaHy; JepeKTepli Tajjgay »>KOHE MAapKeTHUHITIK HayKaHIapAbl Kypy; KapiKsl
caJlachIHJaFbl TOyeKeNJepAl OoJpkay JKOHE Taijmay; 4aTOoTTap MEH BHPTYaAbl KOMEKIIUIEpAl KYpY;
’KaCaHIbl MHTEIUICKTTI KOJIaHYABIH STHKAIBIK JTHJIeMMaIapblH TAJIKbUIAY; KAaCaH/bl MHTSIUICKTTIH KOFaMFa
KOHE KOFaMmra ocepi Typasbl TONTHIK mikipTaiactap JKM-teri Gonamak TpeHarep. KopbIThIHABI OakbLIay
"JKEKETMESHAIPUITeH OKBITY TaXKipuOeci: jKacaHIbl MHTCIUICKT KYpPaaaaphl apKbLIBI JKEKEICHIIPIIreH OimiM
Oepy MaTepualapblH *Kacay MYMKIHIIKTEPiH JKOHE OKBITY TOKipHOeCiH 3epTTey'>KOOachlH OPBIHAAY KOHE
KOpray TYypiHIe YHBIMAacTeIipbiiambl. I[loH Ooipiama Coursera jkamnmail amblK OHJIAWH KypCTaphIHBIH
mwiaTgopMaiapblHaH YKcac Kypcrapabl Kaiita ecenteyre Oonansl, OpenU.kz, OpenU.tou.edu.kz sxone
Oackaap.

Lenvro  Oucyuniumvl  aeisemcs @QopmMuposarue KoMnemeHyutl no HAPAKMUYECKOMY HPUMEHEHUIO
NPOCPAMMHO20 UHCMPYMEHMApUsi U Memooo8 uckyccmeennozo ummennekma (MHU), dopmuposanue
YeNoCmHO20 NpeoCmasieHuss 0 COBPEMEHHOM COCMOAHUU Meopuu U HPAKMUKU  HOCMPOeHUs
UHMENIeKMYAIbHbIX cucmem paziuunoeo Hasnayenus. Codepocanue oucyuniunvl: Beedenue ¢ UU, 0630p
HU ona cneyuanucmog Hemexuuuecko2o NpoQuiis;, uzyueHue pasiuiHblx UHCmpymenmos u niameopm UHU;
88edeHue 6 Oonvuue s3biKosble modenu, ucnoavzosanue LLM ona cenepayuu mexcmog u 0b6o6wenus;
nocmpoerue Mooenel UCKYCCIMBEHHO20 UHMeNIeKma 6e3 KOOUPOBaHUs ¢ UCNOIb308aHUuemM niamgopm be3
K0Oda; cO30anue 2eHepamueHo20 UCKYCCMEA U MY3bIKU C UCHOAb308AHUEM UHCIMPYMEHMO8 UCKYCCHBEHHO20
UHmMeNIeKma, UCHONb308AHUE UHCMPYMEHMO8 PACNO3HABAHUSL U300padiceHutl Onis  OOHApYIICceHus U
Kraccugpuxayuu 06veKmos;, OCHO8bl 00PAOOMKU eCMeCcm8eHHO20 A3bIKA, AHAIU3 MEKCMOBbIX OAHHbIX U
Hacmpoenuti ¢ nomowwto uncmpymenmos NLP; cosoanue ummepaxmuenvix euzyanuzayuii ¢
UCNONIb30BAHUEM UHCMPYMEHMO8, OCHOo8anHblx Ha HU; npumenenue HH 6 mapxemunee u pexiame,
PUHAHCOBYIX YCIYeax, 0N NOBLIUEHUS KAYeCmaa OOCIYHCUBAHUS KAUeHmo8 ¢ nomowwio MU, unnosayuu
UU 6 obpasosanuu; smuueckue npobnemvl UU,; erusnue MU na obwecmeso; nogvie menoenyuu ¢ M.
Tpaxmuyeckuii Kypc 6y0em Km0OUaAmb: OUCKYCCUIO Ha memy «Mckyccmeennvlil unmeniekm u 4eno8eyeckull
MO32», NPAKMUYecKoe UCHONb308AHUE PA3IUYHbIX UHCMPYMEHMOo8 U niamgopm 0as pabomul ¢
UCKYCCTNBEHHbIM UHMeNLTeKmoM, npumenenue LLM 0na eemepayuu mexcmos, HOCMPOeHUe NPUMEPHBIX
MoOenell UCKYCCMBEHHO20 UHmMeNIeKMa 0e3 NPoSpaMMUpO8anus ¢ UCNOIb308aHUeM niamg@opm b6e3 Kooa,
npoGedeHue 803MONCHHIX IKCHEPUMEHMOE C PA3TUYHBIMU UHCIMPYMEHMAMU 2eHEPAMUBHO20 UCKYCCMEA 0TS
CO30aHUA U300PAdCEHUU U MY3bIKU, UCNOIb308AHUE UHCMPYMEHMO8 PACNO3HABAHUS U300paxceHuti 014
00yyenus mooenel U pacno3Hasanusi 00BLEKMO8 HA U30OPAIICEHUAX, AHANU3 MEKCMOBbIX OAHHbIX;
npuMeHeHUue 803MONCHOCMeEl UHMEPAKMUBHBIX GU3VAIU3AYUL, AHAIU3 OAHHBIX U CO30AHUe MAPKEMUHEO0BbIX
KaMAAHULL, NPOSHO3UPOBAHUE U AHATU3Z PUCKO8 8 (PUHAHCOBOU chepe, co30anue 4am-00moe8 u GUPMYATbHbIX
NOMOWHUKOB, 00CYIHCOeHUe IMUUecKux ounemm ucnoavzosanus MU, epynnosvie duckyccuu o enusnuu UHU
Ha obwecmaso u 6yoyuux mpenoos 6 UU. Umoeoswiti konmpoas 6yoem opeaHu306au 6 8Uoe 8bINOJHEHUS U




3awumsl  npoekma «llepconanu3uposannvlii. onvim 00yUeHUs: U3YYeHUue 603MONCHOCMEU CO30aHUA
NepCOHANUBUPOBAHHBIX 0OPA308AMENbHBIX MAMEPUATO8 U ONbIMA 00YUeHUs ¢ NOMOUWbIO UHCMPYMEHMO8
uckyccmeenno2o unmennekmay. Ilo oucyuniune 603modicen nepesaiem AHANIOUYHBIX KYPCO8 € NAAMPOPM
maccoewvix omkpwvimbix onnain kypcos Coursera, OpenU.kz, OpenU. fou.edu.kz u opyeux.

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.

2. Herizri monaep nuxkui /Huxa 6a3oswix qucuuniaun/ Cycle of basic disciplines

MNe 2 Mooynw: "Mukpoxeanuguxayus d6azoapramanapet sxcane Minor-éazoapaamanap (manoay
ooiivinwa)" /
Mooyne Ne2: «IIpozpammer mukpoxeanugpukayuii u Minor-npozpammot (no evioopy)» /
Module No. 2: ""Microqualification programs and Minor programs (optional)"*

2.1 Jucrummmaa Nel
2.2 Jucrummmaa No2
2.3 Jucrmmmaa No3
2.4 Jucrumnaa Nod

Muxpoxeanupurayus baoapramanapsvl MeH Kiuii 0a20apramanapovly CUnammamacsl KoCbimMuaod
kenmipineen | Onucanue IIpocpamm muxpokeanuguxayuu u Minor-npoepamm npueedensi 6 npunodxcenuu |
Description of microqualification programs and Minor programs are given in the appendix

W Wbk~
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Kaciou medeputik skdHe FHLIBLIMH 3epTTeYJIep Herizaepinin Moay.i /Moayib ocHOB npodeccuonaabHoro macrepersa/ Module of

excellence

fundamentals of

professional

2.5

OCHOBBEI

KaSaKCTaHIlaF bl JKbUIYy OSHCPIrCTHKACBIHBIH TapuUXbl MCEH JaMYbI. K%aKCTaHHLIH JKBLTY DSHEPTCTUKAJIBIK
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npodeccHoHATBEHO
il JIesITebHOCTH B
TETIOIHEPTETUKE

KacimopbIHAapbiHa moy. JKbUTy jKoHE 3JIEKTP SHEPrUsACHIH any Herizaepi. TaHnamFraH MaMaHABIK Typasibl,
el SKOHOMMKACBIHAAFbl SHEPTeTHKAHBIH MAaHBI3IbUIBIFEI, OHBIH MpoOieManapbl MEH MepCleKTHBAIaphI
Typanbl, JXKbITy 3J€KTp CTAHIUSUIAPBIHBIH TYPJIEPI, JKbUTY JKOHE JJICKTP SHEPTHSCHIH aly Ke3aepi Typalibl
tycinik Oepeni, K20, KIC, I'POC,I'DC xoHe T.0. AkaneMusublK ananasik. [lmarmat. Opedu miomy.
Teopusuieik 3epTTeynep. KazakcraHmarbl *KbUly SHEPreTHKACHIHBIH Tapuxbl MEH JaMybl. Ka3zakcTaHHBIH
KBUTy OHEPreTHKANBIK KOCINOphIHIapbiHA miony. JKbUTy JKOHE O3JIEKTp JHEPTHsIChIH ajly Heri3aepi.
TanpanraH MaMaHIBIK Typajibl, €1 SKOHOMHKACHIHAAFbl JHEPreTHUKAHBIH MaHBI3IBUIBIFBI, OHBIH
npoOieManapbl MEH MepCHeKTUBANAphl Typasbl, JKbUTy DIIEKTP CTAHIHUSUIAPBIHBIH TYpPJepi, KbUTy MKOHE
AJIEKTP SHEPTUACHIH aly Ke3jepi Typaiisl TyciHik oepeni, XKD0, XKOC, 'POC,I'DC xoHe T.0. AKaIeMUSIIBIK
amanaelK. [lmaruar. Onedu moiy. Teopusiblk 3epTTeyep.

Ucropus u pazButue TemnodHepretukun B Kazaxcrane. O030p TEIUIOIHEPreTUUECKUX HPEANIPUATHI
Kazaxcrana. OCHOBBI NOJTy4EHUsI TEIUIOBOW M AJIEKTPUYECKOH dHepruu. JlaeT mpeacraBieHne o BEIOpaHHOIM
CIELUAIBHOCTH, O Ba)KHOCTH 3HEPIeTUKU B YKOHOMUKE CTPaHBL, O €€ MpobiieMax M MepCleKTUBax, 0 BUIaxX
TEIUIOBBIX JJIEKTPUYECKUX CTAHLWM, HMCTOYHHMKOB IIOJYYEHUS TEIUIOBOM U DIIEKTPUUYECKOM HHEPrui,
nmorsatue TOL, TOC, T'POC,I'DC u T.n. Axagemmdeckas 4ecTHOCTh. llmarmar. JluteparypHbiii 0030p.
Teoperudeckue uccie0BaHus.

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

Yuebuas
MpaKTHKa

JlalibIHABIK OaFbITHI OOWBIHINA KOCIMOPHIHIAPMEH JKOHE YHWBIMIAPMEH TaHBICY (IKCKypcHsiiap, Macrep-
kiacrap). "Carna KacimopeIHIAPBIHBIH TaKeIPHIOR OotibiHIIa Scopus, Clarivate Analytics nepekrep 6a3aceiH
KOJIJaHYMEH ofle0M IIOy''TaKpIphIObl OOWBIHINIA TMPAKTHKAIBIK TalChIpMaHbBl OpBIHIAY. Ecem mieH
MPE3CHTAIUSHBl JalbIHAYy, IUIATMATThl TEKCEPy, KOMHCCHS allIbIHAa €CENTi Kopray. AKaJeMUSUIBIK
amanaplk. IDrarmat. Oaebu momy. TeopusiblK 3epTreyiep. Mogenbaey. DKCIEpUMEHTTIK 3epTTeyJiep.
OKCIIEPUMEHTTIK 3ePTTEYJICP/IiH HOTHXKEIICPIH OHJICY KOHE PACIM/ILY.

O3HakOMJIEHHE (PKCKYPCHH, MAacTep-KiacChl) C MPEINpHUATHIMH M OpTaHU3aIMsIMH II0 HAlpaBIICHUIO
MOATOTOBKH. BEIMOTHEHNE MPAaKTUYECKOTO 3aJaHus Mo Teme «JlureparypHslii 0030p ¢ mpuMeHeHueM 0a3
nanHbix Scopus, Clarivate AnalyticsS mo Temaruke mnpeanpustuii orpaciu». I[loArotoBka ordera u
Mpe3eHTalliy, MPOBEpPKa Ha IUIarWar, 3allldTa OT4YeTa Iepel KOMECCHeH. AKageMHuecKas YeCTHOCTb.
[Inaruar. JlureparypHbiit 0630p. Teoperudeckue uccieqoBaHus. MoeaupoBaHrue. DKCIEpUMEHTAIbHBIC
uccnenosanus. O6paboTka u opopMIICHHE PE3yIbTaTOB IKCIIEPUMEHTAJIBHBIX HCCIICAOBAHHMN.

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
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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.

2.7

[TpousBoacTBEHHA
s MpakTuka 1

JKpiTy HEpreTHKaNbIK KOCIMOPBIHAAPIBIH KYPBUIBIMBIMEH, DHEPIeTUKANBIK LEXTapIblH JKaOJbIKTapbIMEH
KOHE  TEXHOJOTHSCHIMEH, OHMIPICTI  YHABIMIACTBIPYMEH KoHE OacKapyMeH, KoCIHOpBIHAApIBI
ABTOMATTAHJBIPBIIFAH 0acKapy JKYHMECIMEH, HETi3Tl TEXHOJOTHSUIBIK IPOIECTEPMEH JKOHE OJiap/ibl
AaBTOMATTAHIBIPY IKYHECIMEH, IIBIFBIC MAaTCPUAIIAPHIMEH, O©HIM HOMEHKIATYPachIMEH, OHJipic
KaJJIBIKTAPBIMEH JKOHE OJIAP IbIH PEIMKIMHTIMEH TaHbICY. Oe0U MIoTy. AKaJIeMHUsIIBIK afanbiK. [lnaruar.
Onebn momy. Teopusutblk  3epTTeyiep. Mogaenpaey. OKCIEPUMEHTTIK 3epTTeyiep. OKCIePUMEHTTIK
3epPTTEYJICPIiH HOTIKEIICPIH OHJICY JKOHE PACIMJIEY.

O3HaKOMJICHHE CO CTPYKTYPOH TEIUIODHEPTeTUYCCKUX TNPEANPHUITHIA, 00OpYJOBAaHUEM M TEXHOJOTHCH
SHEPTreTHYECKHUX [IEXOB, OPTaHU3alMeil U yIpaBIeHUeM MPOU3BOJCTBOM, CHCTEMOW aBTOMATHU3UPOBAHHOTO
yYapaBJICHUA NpeaArnpuATUAMU, OCHOBHBIMH TEXHOJIOI'MYECKUMHU mpoueccaMun u cCUCTEMOM Hux
aBTOMATH3AIMH, PACXOJHBIMU MaTepUaIaMHi, HOMEHKJIATYpOH MPOJYKIINH, OTXOJAMH IPOU3BOJICTBA U UX
permkimHaroM. JluteparypHblii 0030p. Akamemudveckas uecTHOCThb. [lmarmar. JlutepaTypHsblit 0030p.
Teoperndeckue wuccienoBanus. MogenupoBaHue. OKCIIepUMEHTAIbHBIE HccienoBanus. O0paboTka u
o opMIICHUE PE3yIbTATOB YKCIEPUMEHTAIBHBIX HCCIICOBAHU.

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.
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IpreJii TeXHHKAJIBIK JAMBIHABIK MoayJ1i / Moayib pyHaaMeHTaJbHOM TexHuueckoii moarorosku / Fundamental techni

cal training mod

ule

2.8

Xumus

KypcTsl 3eprrey Martepust MeH OJ KaObUIHAWTBIH (opManap, XHUMHUSIIBIK KOCBUIBICTApABIH ©3Tepy
MEXaHW3Mi, 3aMaHayd OCHOPTaHWKAIBIK MaTepHUalIapIblH KacHEeTTepi >KOHE XUMUSJIBIK TIPOIECTEPIi
3aMaHayd TEXHOJIOTHsUIapAa KOJIaHy Typasibl 3aMaHayd FBUIBIMH TYCiHIK Oepeni. XUMHSHBIH HeTi3ri
3aHmapel. AToM KypeUIbIcHl. J[.M. MeHzaeneeBTiH MEPHOATHIK 3aHBl. XUMUSMIBIK OaillaHbIC JKOHE
MOJIEKYJIaJapAblH KYPBUIBIMBIL. 3aTThIH KOHACHCALMAJIaHFaH KYHi. XUMHUSIBIK TEPMOIUHAMHUKA HeETi3aepi.
XUMUSIIBIK KMHETHKa Herizaepi. EpitiHainep. TOTBIFY-TOTBIKCHI3AAHY pPeaKIMsIIaphl. DIEKTPOXUMHUS
Heri3epi. XUMUSHBIH apHaWbI OeTiMaepi.

Wzyuenne xypca JaeT COBPEMEHHOE HayyHOE MPEICTaBICHUE O MAaTepUH U NMPUHUMAaeMbIX el (hopmax, o
MEXaHU3ME IIPEBPAIlCHUS XHMHUYECKMX COCIUHECHHH, O CBOMCTBAaX COBPEMEHHBIX HEOPraHMYECKUX
MaTepUaIOB U NMPUMEHEHUH XMMUYECKHX IPOLIECCOB B COBPEMEHHBIX TEXHOJIOTHAX. OCHOBHBIE 3aKOHBI
xumud. Ctpoenue artoma. llepmonmueckuii 3axkon .M. MenneneeBa. Xumuueckas CBsI3b U CTPOCHHE
Moutekysl. KoHpeHcHpoBaHHOE COCTOSHHE BemecTB. OCHOBBI XUMHUYECKOH TepMOAMHAMHUKH. (OCHOBBI
XUMHYECKOW KUHETHKU. PacTBOpbI. OKMCINTENFHO-BOCCTAHOBUTENIBHBIE peakiiii. OCHOBBI JIEKTPOXUMHUH.
CriennanpHbIe pa3/ienbl XUMHUH.

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
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law D.l. 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.

2.9

Marematuka 1

CTyIeHTTep/l TEOPUSUIBIK JKOHE MPAKTHKAJBIK €CEeNTep/i IIeNIyre KaKeTTI MaTeMaTHKANbIK arnapaTThiH
HETi3/IepIMEH TaHBICTHIPY; JOTUKAIBIK OWIayasl JaMbITy, KOJIaHOANBl Moceselepli MaTeMaTHKaJbIK
3epTTey MJaFAbUIapblH  KanbINTacThlpy. CBI3BIKTHIK JKOHE BEKTOPJBIK ainreOpaHblH, aHaJTHTHKAIBIK
reOMETPUSHBIH, Oip aifiHBIManbl QYHKUMSIApALH AU epeHIHANIBIK KOHE HHTETPAIABIK ecenTeylepiHiy
HET13/IepiH 3epTTey.

[ToHHIH Ma3MyHBI: CBI3BIKTBIK ayireOpa. BekTopiblk anredpa. AHaIUTHKANBIK reoMeTpus. Tannayra Kipicre.
Bip ainpiMansl GyHKIusiHBIH quddepenimanapk ecedi. bip aiiHpiManbl GyHKIMSIHBIH HHTETPAIIBIK eceOi.

O3HakoMJIEHHE CTYJEHTOB C OCHOBAaMH MAaTe€MaTH4YecKOro armapara HEOOXOAMMOIO Ul peleHHs
TEOPETHYECKUX W TMPAKTHUECKUX 3a/la4y; pPa3BUTHE JIOTHYECKOTO MBIIIICHHS, BHIPA0OTKAa HABBIKOB
MaTeMaTU4EeCKOTO MCCIEAOBAHMS IPUKIAJAHBIX BONPOCOB. l3ydeHHE OCHOB JIMHEWHOH M BEKTOPHOMU
anreOphl, aHAIMTHYECKOH TeoMeTpuH, Iu(GEepeHIIHaTFHOT0O U WHTETPATbHOTO HCUYUCIEHUS (YHKITHHA
OZHOM NEPEMEHHOM.

Conepxanne mucHUIUIMHBL: JIWHelHas anreOpa. BekTtopHas anreOpa. AHaIHTHYECKas TEOMETPHS.
Beenenune B ananus. JluddepeHimanbHoe UCUMCICHUE (QYHKIIMH OJHOW mepeMeHHoW. MHTerpanbHOe
HCYHCIICHHE QYHKIIUA OJHON TIEPEMEHHOM.

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.
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Maremaruka 2

CTyneHTTep/l TEOPHUSUIBIK JKOHE MPAKTUKAIBIK €CENTepi HICHIyre KaKETTI MaTeMaTHKAJbIK alapaTThiH
HETi3JIepIMEH TaHBICTHIPY; JIOTUKAIBIK OWIAyIbl JAMBITY, KOJJIaHOANBl MocejeNep/i MaTeMaTHKAIbIK
3epTTEY JIaFIbUIAPbIH KAIBINTACTHIPY.

[ToHHIH Ma3MyHBI: OipHemre aWHBIMATBIIAPABIH (YHKIUIApEH AuddepeHanasl ecentey. bipHeme
aliHBIMAITBl (PYHKIMSJIAPBIH HHTErpaiablk ecedi. Koc sxone ymrik wnrerpanmap. duddepeHumanabik
texaeynep. CaHIblK KoHE (DYHKIIMOHAIIBIK KaTapiap. bIKTMManabIKTap TEOPHSICHl MEH MaTeMaTHKAaJIbIK
CTaTHCTHUKA DJIEMEHTTEPI.

O3HaKOMJICHHE CTYAEHTOB C OCHOBAMH MAaTE€MaTHYeCKOro anmapara HEOOXOJMMOTo MJisl pPEeLIeHHs
TEOPETUYECKUX M MPAKTUYECKUX 3a7ad; pa3BUTHE JIOTHUECKOI'O MBIIIJICHUS, BbIpAaOOTKa HaBBIKOB
MaTeMaTHYEeCKOTO HCCIICIOBaHMs IPUKIIAIHBIX BOIIPOCOB.

Conepxxanne mucnuininHbl:  uddepennuanpHoe ucUmcleHHe (GYHKIIUA HECKOJBKUX IEPEMCHHBIX.
WuTerpansHoe wncumcneHne (QyHKIWHA HECKOJNBKHX TepeMeHHOH. J[BOWHBIE W TpOWHBIE HWHTETPAaIbL.
Juddepennmansupie ypaBHeHUs. YnciioBble B QyHKIIMOHAIBHBIE PSIBI. DJIEMEHTHI TEOPHH BEPOSITHOCTEH 1
MaTeMaTH4eCcKOl CTaTUCTHKH.

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.
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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.

dusuka

Kunemaruka. Jlunammka. Cratuka. JKympic xoHe »3Heprusi. Tsarorenue. CyHBIKTHIK MEXaHHUKACHL.
MosekynanblK-KUHETHKaIbIK Teopus. Tepmonunamuka. Haktel razmap. Onekrpoctatuka. TypakThel TOK.
Marsut epici. DNEeKTpOMAarHUTTIK WHAYKOHS. 3aTThlH MAarHUTTIK KacueTtepi. MakcBemn TeopHschI.
MexaHUKaJbIK 9HE JJEKTpOMarHUTTIK TepOemicrep. CepmiMAi TONKBIHAAP. ['€OMETPUSIBIK ONTHKA.
Unrepdepentus. dudpaxmms. JKapblkTeiH nomsipuzanusicel. CoyleneHyIiH KBaHTTBHIK TaOuraTel. Bop
OoiibIHIIa aTOM Teopusichl. KBaHTTHIK MEXaHHKa 3JIEMEHTTEPl. ATOM SAPOCHL.

Kunemaruka. JIlunamuka. Craruka. Pabota u sHeprus. Tsrorenne. MexaHuka XHIKOCTH. MOJEKYISpHO-
KHHeTHueckas Teopus. TepmoauHaMmuka. PeanbHble Ta3bl. DnekTpocTtatuka. IlocTossHHBINM Tok. MaruuTHoe
moyie. DJIGKTpOMAarHWTHas HWHIYKIWA. MarHuTHBIE CBOWCTBA  BemiectBa. Teopuss Makcsesia.
MexaHudecknue W 3JICKTPOMArHUTHBIC KoJeOaHWs. YTpyrue BOJHBL | 'eoMeTpuueckas OITHKA.
Wnrepdepennms. Hudpakumsa. [lomspusamms ceera. KBaHToBas mpupona m3inydeHus. Teopus aToMa o
Bopy. DneMeHTHl KBaHTOBON MEXaHUKU. ATOMHOE SIIpO.

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.
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Module of theoretic

TEIJIOIHEPIreTUKU

al foundations of heat power engineering / JKbli1y?HepreTHKaHbIH TEOPUSIIBIK Heri3aepi MoayJii /Moay/ib TeOpeTHYeCKHE OCHOBBI

TeopeTuueckue
OCHOBBI
TCIJIIOTEXHUKHN

Wnean razmapaelH 3aHIBUIBIKTAPBIH, a3 KOCHAJIApPbIH, TEPMOJMHAMUKAHBIH OIpIHIN JKOHE CKiHII
OacraymapblH, Ta3gapiblH TEPMOIWHAMHUKAIBIK IpoIecTepiH, Oy TypOMHANBIK KOHIBIPFBIIAPIBIH
IUKJIICPiH, KOMIPECCOPJIBIK MallMHAIAP/BIH MPOIECTEPiH, 1K kKaHy KO3FAITKBIIITAPLIHBIH XOHE Ta3
TypOMHAJIBIK KOHIBIPFBUIAPABIH TEPMOIMHAMUKAIBIK HUKIACPiH, CyYHBIKTBIKTAp MEH OYJIbIH JKaJIIbl
KacueTTepiH, Cy OylapblHBIH KecTelepi MEH JguarpaMMalapbiH, Ta3jgap MeH OyIbIH IIBIFYbIH, Oy
KOHBIPFBUIAPBIHBIH TEPMOIUHAMUKAJIBIK LHUKIACPiH, TOHA3BITKBII KOHIBIPFBUIAPABIH HUKIICPIH, KbLTY
COPFBICHI MEH OHBI KbUTYMEH Ka0IbIKTAY JKYHeNepiHae KOJIIany IPUHIUIITEPiH, bUTFaJIbI aya

N3yuaer 3akoHBl HUACATBHBIX Ta30B, ra30BBIC CMECH, IIEPBOE U BTOPOE HAYal0 TEPMOAUMHAMUKH,
TEPMOJMHAMUYECKHE MPOIECCHl Ta30B, HUKIBl MapOTYpPOWHHBIX yCTAHOBOK, IMPOIECCH KOMIIPECCOPHBIX
MaIlliH, TePMOJWHAMHUYECKUE IMKJIbI JBUTAaTeNiell BHYTPEHHErO CrOpaHvs W Ta30TypOMHHBIX yCTaHOBOK,
001Ire CBOMCTBA KUAKOCTEH U MapOB, TAOIHIIE U JUATPAMMBI BOJSHBIX IMApOB, UCTCUCHHE Ta30B U MapOB,
TEPMOMHAMUYECKHE ITUKIIBI TTAPOCHIIOBBIX YCTAHOBOK, IUKJIBI XOJOIMIBHBIX YCTAHOBOK, TEIUIOBOW HACOC
Y TIPUHIIHAITEI €T0 UCTIOIB30BAHMS B CHCTEMAaX TEIUIOCHAOXKEHMUSI, BIAXKHBIA BO3IYX

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
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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.

MexaHuka
JKHIKOCTH U rasa

JKbuty SHEpreTHKaNbIK KOHE JKbUTy MEXaHHMKANBIK >KaOJBIKTBIH CEHIMAI JKOHE THIMAlL JKYMBICBIH
KaMTaMachl3 €Ty MAaKCaThIHIA JKbLIYy SHEPreTHKAIBIK JKOHE JKbUTy TEXHOJOTHSJIBIK IPOILECTep MEH
KOHJIBIPFBUIAP/IBIH CHIIATTAMANAPBIH ECENTIK JKOHE AKCIEPUMEHTTIK 3epTTey YIIIH TEOPHSUTBIK Oaza any;
CBIFBIJIMANTHIH JKOHE CHIFBUIMANTBIH CYHBIKTBIKTBIH KO3FAJIBICHI MEH TEME-TCHIIK 3aHIbLIBIKTAPbIH, JKbLITY
SHEPTEeTUKAIIBIK Ka0BIKTHIH THAPABIUKAIBIK KOHE adpOAHMHAMUKAIBIK ECENTey dIiCTeMeNepiH, CYHBIKTHIK
JIMHAMHUKACBIHBIH TCHJICYJIEPiH, KYObIpiap MCH JCHEEP/IiH aFbIChIH Kapay YIIH YKCACTBIK XKOHE MOJICNIbICY
TEOPHSICHIH 3EPTTEY.

IMony4yeHnue TeopeTnyeckoil 60a3bl I PACUCTHOTO M IKCIIEPUMEHTAILHOTO HCCICIOBAHUS XapaKTEPUCTHK
TEIUIO3HEPTeTUUCCKUX M TCIUIOTCXHOJIOTMUYECKUX MPOIECCOB M YCTaHOBOK, C IEJIbI0 OOCCICUCHUs
HAIOKHOW W 3D (EKTUBHON pabOThI TEMIOIHEPTETUYECKOTO M TEIIOMEXaHHYECKOTO 000pYyIOBaHMUS,
I/I3yquI/Ie SaKOHOMepHOCTeﬁ JABMKCHUA U paBHOBeCI/IH HCC)KI/IMaeMOﬁ 158 C)I(I/IMaeMOﬁ KUJIKOCTH, MCTOJINK
THJPABINYECKOTO U ad3pPOJMHAMHYECKOTO PACYETOB TEIUIOIHEPTeTHYECKOro O0OPYAOBaHHUS, ypaBHEHHH
JMIUHAMUKHN JKUJIKOCTH, TCOPUU MOJOOMS W MOJICITUPOBAHHS I PAcCCMOTPEHHMS TEUYCHUH B TpyOax
00TEKaHMs TeJL.

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.
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TenmomaccooOMeH
B JHEPreTHYECKUX
YCTaHOBKax

DHepreTHKalbIK KOHIBIPFBUIAPAAFEl JKbUTy-Macca anMacy MpOLecTepiHiH TeHICYNEpiH WISy iH Heri3ri
TEOPHUSITBIK epeXKeINepiH, NI KOHE KYBIK 9MICTepiH 3epTTey KbUIy-Macca ajaMacy IPOLECTepiH, KBLTY
amMacyblH HETI3rl TYPJIEPiH JKOHE KbUIy arperarTapblHIarbl Macca ajiMacy NpOLECTepiH Taliay MeH
€CeNTeYIiH Ipreili 3aHaapbl MEH dICTEPi TYpabl TEOPHSIIBIK HET13 aly, KbIIy-Macca aiMacy cailachIHIaFbl
WHHOBALMSUIBIK d3ipieMesiep, spTypili KaOblpraigap MEH ammaparTapAblH JKbUTY alMAacyblH €CENTey, *KBLIY
OKIIAYJIAFBII MaTepUAIIapbl TAHJAY, KBUTY-DHEPreTHKABIK KYPBUIFbIIAD MEH anmaparTap/blH KbLTy-
Macca anmacy MpolecTepiHiH cunaTrTaMagapblH aHBIKTay.

W3ydyeHne OCHOBHBIX TEOPETUYCCKUX IOJIOKCHUH, TOYHBIX M TNPUOMIKEHHBIX METOJOB PpEIICHUS
YpaBHEHUH MPOIIECCOB TEIIIOMACCOOOMEHA B HYHEPTETUIECKUX YCTAaHOBKAX MOJydeHHe TEOPETHIECKOi 0a3bl
0 (pyHmaMEHTaNBHBIX 3aKOHAX W METOJaX aHalM3a M pacyera MpOoIeCCOB TEIIOMAcCOOOMEHa, OCHOBHBIX
BHJIOB TEIJIOOOMEHA M IPOIIECCOB MaccONepeHoca B TEIUIOBBIX arperarax, MHHOBAIIHOHHBIX pa3paboToK B
obnmacth TemIoMaccooOMeHa, pacyera TeIUIOOOMEHa pa3jiMyHbIX CTEHOK U almaparoB, BbIOOpa
TEIUTOM3O0JISIIIMOHHBIX MaTepHalIOB, OIPE/eIeHne XapaKTepUCTHK TeIIOMACCOOOMEHHBIX IPOIIECCOB
TEIUIOOHEPTETUIECKHUX YCTPOICTB M anmapaToB.

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,
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determination of the characteristics of heat and mass transfer processes of heat power devices and devices.

OCHOBEI
TEIIoNepeaayn
MaccooOMeHa

Herisri TeopusuTbIK epexenep, JKBUTy anMacy TypJiepi, JKbUIy aiMacy 3aHaapbl, 3HEPTrEeTHUKAIBIK
KOHJIBIPFBUIAPIAFEl JKBUTY aliMacy IPOIECTEPiHIH TEHICYJEpiH MIEHTyAiH HAaKThl JKOHE JKYBIK oficTepi
JKBLTy-Macca alMacy MPOIECTEPiH, KBUTYy alMacyJblH HETi3ri TYpJIEpiH >KOHE KBUIY arperaTTapblHIaFbl
Macca aaMacy IpOIECTEPiH Taljay MEH €CEeNTEeY/IiH ipre 3aHaapbl MEH 9IICTEP] Typabl TEOPHSUIBIK HETI3
ai;y, JKbpUIy-Macca aiMacy CallaChblHIaFbl WHHOBANWSJIBIK d3ipieMenep, opTypili KaObIpramap MeH
anmapaTTapablH KbUTY aJIMacybIH €CENTey

OCHOBHbIE TEOpPETHYECKHE TIOJIOKEHUS, BHIbI TEIUIOOOMEHA, 3aKOHBl TEMJIOOOMEHa, TOYHBIE U
NpUONIKEHHbIE METOIBl PEICHUs] YPaBHEHHMH MPOLIECCOB TEIUIOOOMEHA B JHEPreTHUECKHUX YCTaHOBKax
HOJTyYeHUE TeOPETUUECKOH 0a3bl 0 (yHAaMEHTATBHBIX 3aKOHAX M METOAAX aHaIW3a M pacyera IpoLEecCoB
TEIIOMacCOOOMEHa, OCHOBHBIX BHIOB TEINIOOOMEHa M MPOILIECCOB MaccollepeHoca B TEIUIOBBIX arperarax,
MHHOBAIIMOHHBIX Pa3paboTOK B 00JAaCTH TEIUIOMaccoOOMEHa, pacdeTa TeMJI000MEHa Pa3IMYHBIX CTEHOK U
anmnaparos

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.
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DNEeKTPOTEXHUKA U
3JIEKTPOHHUKA

CraHuusuiapIsIH 3J€KTp KaOAbIKTapBIHBIH 3JIEKTP jKOHE MarHUT Ti30eKTepiHAeri KaJbINTacKaH JKOHE OTIeNi
MPOIECTEP/Ii, TYPAKTHI )KOHE alfHBIMAaJIbl TOKTHIH AJIEKTP MalllMHAJIApBIHBIH, Ka3ipri 3aMaHFbl ©HEPKACIITIK
ANIEKTPOHUKA MEH MUKPOIJIEKTPOHUKAHBIH acHanTapbl MEH KYPBUIFBIIAPBIHBIH HET'i3ri cUmaTTamaiapbl MeH
OpeKeT MPUHIMIITEPIH 3epTTey

N3yueHue yCTAaHOBUBLIMXCS M IEPEXOJHBIX IPOLECCOB B DJJIEKTPUYECKUX M MACHUTHBIX LEMAX
JJIEKTPUYECKOr0  O00OpYINOBaHM CTAaHUMH, NPUHUWIOB JCHCTBHA UM  OCHOBHBIX  XapaKTEPUCTHK
JNIEKTPUYECKUX MAIIUH TOCTOSHHOTO M TIEPEMEHHOTO TOKa, MPUOOPOB M YCTPOWCTB COBPEMEHHOW
MIPOMBIIUIEHHON 3JIEKTPOHUKH M MUKPO3JIEKTPOHUKHI

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.
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KbLTy?HEepreTHKAAAFbl KOHCTPYKIHUSIBIK MaTepuanaap Moay.ai / Moayab KOHCTPYKIMOHHBIE MaTepHaJIbI B Temaodnepreruxe/ Module of structu

heat power engineering

ral materials in

Koba 1. Binim Gepy Oarnmapiamachl OarbIThl OOMBIHINA FHUIBIMU-3EPTTCY KYMBICTApPbl. BYPBIHFBI IbIFapManapra

XKeimysHepretukaya | onebu momy, Tangay. 3epTrey omictemeci. 3epTrey OeiiMi. 3epTTey HOTIDKENEpiH Taiukpuiay. 3epTrey

arbl HOTHIKEJIepi MEH KOPBITHIHBIIAPHI OOMBIHINA YCHIHBICTAD d3ipiey. 3epTTey HOoTwkKenepi OOHbIHIIA ecer
01 | KOHCTPYKIHAIBIK naipiHaay koHe Kopray. JKbUly sHepreTHKachlHAa KOJIJaHBUIATBIH KYPBUIBIMABIK MaTepualgapabl Oimy OH/PO/ON 4
7 Marepuaniap. KOHE  KOJJaHy,  KbUIYDHEPreTHUKANBIK JKaOJBIKTapIbl  €CeNnTey JAaFdblUIapblH  MEHIrepy  JKOHE 11 ’

KoHCTpYKIMSIBIK | JKBIITy9HEPT€THKANBIK >Ka0IbIKTApAbIH KYPbUIBIMIBIK MaTepUALAaPbIH TaHIAY.

MaTepuangapibl Hayuno-uccnenoBarensckasi paboTa [0 HampaBiICHUIO 0OO0pa3oBaTeNbHONH HporpaMmsl. JlnTeparypHbIi

tanay / IIpoekr 1. | 003o0p ¥ aHaim3  mpeamecTByommx  pabor. Merofoioruss  uccnenoBanuid. McenenoBatenbekas

Koncrpykuuonssle | yacte. OOCyKIeHHE  pe3yJIbTaTOB  HMcCieoBaHMN. BripaboTka  peKOMEHAalUMi 1o  pe3yJbTaTaM




Marepuaisl B
TCIUIOOHCPICTHUKE.
Bri6op
KOHCTPYKIIMOHHBIX
marepuaios/
Project 1. Structural
materials in heat
power engineering.

WCCIenoBaHUA ¥ BBIBOABL [loArOTOBKA M 3amyMTa OT4YETa IO pe3yibTaraM HCCIeNOBaHWWA. 3HATH U
MPUMEHATh KOHCTPYKIIMOHHBIE MaTE€pPHUAIIbI, HCIIONb3yeMbIe B TEIDIODHEPTEeTHUKE, MPUOOPETEHNE HABBHIKOB
pacuera  TEIUIODHEPTeTHYECKOr0  OOOpYAOBaHWUS U BbIOOpAa  KOHCTPYKIMOHHBIX  MaTepHasioB
TEIUIODHEPTETHYECKOTO 000pYI0OBaHUS

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

Choice of calculating thermal power equipment and choosing structural materials for thermal power equipment.
construction
materials
JKbuTy 3IEKTp CTaHIUSIAPBI MEH JKBLTY AJICKTP OPTAIBIKTAPbIH, YKBUTY JKENUICPiH Ka0bIKTay YIIiH KBLTY
SHEPTreTUKACHIHAa KOJIAHBIIATHIH MaTepHallapabl TaHIay, OiJIay MOIEHHMETI MEH KeH oif-epici Oap,
Keury KOFapbl OUTIMAI TYJIFaHbl KaJlbIITACTHIpyFa BIKMAl €TETiH Herisri OuriMai urepy, Kasipri 3aMaHFbI
9HEPTeTHKAJIBIK TEXHUKAMEH JKYMBIC iCTey JaFblIaphl, KOCiOM KBI3MET callaChlHAA aKIapaTTHIK TEXHOJIOTHSIIAPABI KOoIIaHa
*Ka0JpIKTapFa Olmy, mepekTep 0a3achIMEH KYMBIC ICTEY JaFAbUIAPbIH WIEpy, HOPMATHBTIK OakKblUiay TalanTapbIMECH
apHaIIFaH TaHBICY.
MaTepuangapIs! Bri6op marepmanoB, MPUMEHSEMBIX B TEIDIODHEPTETHKE UIsI OOOPYIOBAaHHUS TEIUIOBBIX SJIEKTPHUECKIX
21 tayay / Beioop CTAaHIIMA W  TCIUIODJCKTPOIICHTpalicl, TEIUIOBBIX  CETCH, OBJaJicHue 0a30BbIMU  3HAHHSAMH,
8' MaTepUaIOB JIJIs CHOCOOCTBYIOIUMH  (DOPMHUPOBAHHIO BBICOKOOOPA30BaHHON JIMYHOCTH C IIMPOKAM KPYro30poM U
TEIUIO3HEPTEeTUYCCK | KYJIbTYpOi MBIIUICHUS, HaBbIKaMU OOpAIICHUsS C COBPEMCHHOW TEXHHMKOW, yMETh WCIIOJIb30BaTh
oro obopynoBanus/ | HHGOPMAIIMOHHBIE TEXHOJOTHH B chepe MpoPecCHOHANLHOW JNESTENbHOCTH, TPUOOPETECHHE HABBIKOB
The choice of paboThI ¢ 0a3aMu JaHHBIX, 03HAKOMJICHHE C TPEOOBAHUSIMH HOPMOKOHTPOJIS
materials for The choice of materials used in the thermal power industry for the equipment of thermal power plants and
thermal power thermal power plants, heating networks, mastering basic knowledge that contributes to the formation of a
equipment 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.
HKbLTySHEpreTHKA YJKeH anaHAarkl yii-xKaiiaap/a Kaiibl MUKPOKIMMAT KYPYyFa apHaJIFaH aya OanTayJblH, XKeIIeTY/IiH KoHe
arbl Kasipri | XKBUIBITYIBIH KyaTThl OKYWEICepiHIH KCIICHI, ©HCPKACINTIK KoCIMOPBIHAAPIBIH HMHKCHEPIIK IKyiieci
3aMAHFbI sepaeneHyae. XKyienepiy Herizaepi - ayaHbl KeJIJIETy MEH OanTayIblH THIUCHAJIBIK JKOHE TEXHOJIOTUSIIBIK
OHEPKACINTIK HET13/1epi, OHAIPICTIK Yi-KalIap IbIH KbUTY KOHE BUIFAIIBUIBIK PEXKUMICPI, OHSPKICINTIK JKEIETY, HKaIIIbI
KIIUMATThIK aIMacy JKeNAeTKINi, J>KePrimiKTi JKeNAeTy JKyHenepi, ayaHel IIaHHAH Ta3apTy, aya OTK3TimTepAi
2.1 | xyitenep /| aspoauHAMHUKANBIK ecenTey, ayaHbl OanTay, KbLUTy KOHE bLIFAI aIMacy OH/PO/ON 4,
9 CoBpeMeHHbIE 11
IPOMBIIIIEHHBIE Uzyuaercs KOMIDIEKC ~MOIIHBIX CHUCTeM KOHIWIMOHUPOBAaHUS, BEHTWISAIMH ©  OTOIUICHUS,
KJIUMaTHYECKHUE NpeAHa3sHAYEHHBIX I CO3MaHUs KOM@)opTHoro MUKpPOKIUMaTa B TOMEIICHUSIX OOJBINON ILIOMAIH,
CHCTEMBI B | HH)KCHEpHAaA CHUCTEMA IMPOMBIIUICHHBIX HpCHHpHﬂTHﬁ. OCHOBEI CHUCTEM - T'NT'UCHUYCCKHUEC )41
TeHHOSHepFGTHKel TEXHOJIOTMYECKHE OCHOBBI BEHTHWIAIHMU M KOHIUIIMOHHUPOBAHHS BO34yXa, TEIUIOBOM M BIIAYKHOCTHBIN

Modern Industrial

PEXUMBI TTPOU3BOACTBEHHBIX HOMeHIeHHﬁ, IIPOMBIIIJICHHAA BCHTHJIALIUA, O6IlIeO6MeHHa$I BCHTWJISAIIUA,




Climate  Systems
for Thermal Power
Engineering

CHCTEMBI MECTHOM BCHTUJIALIMK, OYMCTKa BO34yXa OT IIbUIU, aSpOI[I/IHaMI/I'-IeCKI/Iﬁ pacdyeTr BO3OYXOBO/OB,
KOHAUIIMOHUPOBAHUC BO3yXad, TCIJIO- U BIIAr000OMeH MCKAY BO3AYXOM U BOZ[OfI.

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.

Marepuanrany/
MarepuanoBeaeHu
e/ Materials
Science

Typumi skarmadinapaa MeTanfap MEH KOPBITIANAPABIH KypaMbl, KYPbUIBIMBI )KOHE KACHETTEpi apachIHIAFbI
e3apa OalJIaHBICTBI, TEXHWUKaJa KOJJAHBUIATHIH METAJI JKOHE METaJUl eMeC MarepHuayap Typajbl
MOIMETTEPJII MEHIepy/i, OJIApJbIH KACHUETTEePiHIH XUMUSUIBIK KypaMmblHa, KYPBUIBIMBIHA, OHJCY
ToclAepiHe, Malgaany KaraainapblHa TOYSIAUITiH, KYPacTeIpy Ke3iHIe MaTepuaagapIbl AYPHIC TaHIay
OUTIriH, MaTepUaNIap/bIH CalachlH aHBIKTAYy/bl, KYPBUIBIMJIBIK MaTepUalAapAbl OHJCY TEXHOJIOTHUSCHIH
Tanay OOMBIHIIIA MACEJICIIeP Il ISy 1e TCOPHSUIBIK JKOHE MPAKTUKAJIBIK OUTIMII KOJIaHYIBI 3epaenei i

M3ygaer B3auMOCBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH METAUIOB M CIUIABOB B PA3IMYHBIX
YCIIOBUSIX, YCBOGHHME CBEACHHUH O METAJUIMYECKUX M HEMETAUTMYECKHX MAaTepHajioB, NMPUMEHSEMBIX B
TEXHHKE, 3aBUCHMOCTH UX CBOMCTB OT XMMHYECKOTO COCTaBa, CTPYKTYPHI, COCOO0OB 00pabOTKH, yCIOBUU
9KCIUTyaTallii, YMEHUE MPaBHILHO BHIOMPATh MaTepHalbl IPU KOHCTPYHPOBAHUH, ONpeEelicHHE KauecTBa
MaTepHaloB, MPUMEHEHHUE TEOPETUYECKUX W TMPAKTUYECKUX 3HAHWHW B pEIICHHH BOIPOCOB IO BEIOOPY
TEXHOJIOTHH 00pabOTKH KOHCTPYKIIMOHHBIX MaTepHaioB

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.

KbL1y9HepreTuKaaarbl KOMIBIOTEPJIIK TeXHoJIorHsIIap Moay.ai / Moayas KomnblotepHbie TexHo 0ruii B Tenviodnepreruxe/ Module of Computer

heat power engineering

technologies in

Tennorexunueckue
U3MEpEHUs u
KOHTPOJIb

JKbuty TEXHUKAJIBIK OIIICYJICPAiH TEOPHUSIIBIK Heri3epi, Ka3ipri jkarjahia aHa TEeXHOJOTHUSIIAP.IbI
o3ipieyneri MaHbBI3bI, OJIIey OOBEKTIIepi MEH KypajjapblHa OalTaHBICTBI HETI3r1 YFBIMIAp; OJIIIey
HOTIDKECIHIH KAJBINTaCy 3aHIbUIBIKTApBl, KaTENiK YFBIMAAPBI, KaTeNiK Ke3Jepi; eimieM Oipiirin
KaMTaMachl3 €TYJIiH KYKBIKTBIK Heri3jepi; ejiiey omicrepi, TemmeparypaHbl, KbICBIMIbI, CYHBIKTBIKTHIH,
BTy TbIH, Ta3/bIH KYPAMbIH, Fa3ap/IblH )KOHE KATThI JICHENEP/IiH bUTFAJIbIIBIFBIH OJIICY I YHBIMAACTHIPY;
eJIIeY KYPaJIapbIH TEKCEPY JKOHE OJIIIey KATeNIriH Oaranay.

Teoperndyeckue OCHOBBI TEIIOTEXHWYECKHUX H3MEPEHHHU, 3HaUeHHWe B pa3pabOTKE HOBBIX TEXHOJIOTHH B
COBPEMEHHBIX YCJIOBHSIX; OCHOBHbBIE NOHSTHSA, CBA3aHHBIE C OOBEKTAMHM M CpEICTBAMHU HM3MEPEHHIl;

OH/PO/ON
6,11,13




3aKOHOMEPHOCTH  ()OPMHUPOBAaHUS  pe3yjibTaTa HW3MEPCHHS, TMOHATHS TOTPEIIHOCTH, WCTOYHHKHU
MOTPEITHOCTEH; MPaBOBBIE OCHOBBI O0ECTIEYEHUS SIMHCTBA M3MEPEHHIT, METOIbI U3MEPEHHS, OPTaHNU3aIUS
HU3MEPEHUS TEMIEPATYpPhI, JABJICHUS, PacXo/la U KOJUYECTBA KUJIKOCTH, TEIJIa, COCTaBa ra3a, BJIAXKHOCTH
ra3oB U TBEPABIX T€Nd; MOBEPKY CPEJICTB U3MEPEHHUS U OLICHKA NOTPEIIHOCTH U3MEPEHHUIA.

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.

JlmaraocTuka >KoHE

JnarHoctuka jkoHe Oakbuiay oicTepl, Kypajajapbl MEH CXeMaiapbl Typajibl HETI3ri YFbIMJIAp, JKbLIY
TexHUKaNbIK ONIIeMICPAIH ChIHBINTAMACH], 0aKbUlay JKOHE OIIey KYPAIAApPbIHBIH KYPBUIBIMIBIK
cxeMajaphl, OaKpllay MEeH 0acKapyblH aBTOMATTAaHABIPBUIFaH JKyHelepi, eJley HOTHKECIHIH KajbInTacy
3aHIBUIBIKTAPBI, KATENiK YFBIMAApHI, KaTelik Kes3Jepi; enmmneM OipJiriH KamTamachl3 eTyIiH KYKBIKTHIK
HeTi3/epi; eney ojictepi, TemmnepaTypaHbl, KbICBIMIbI, CYHBIKTBIKTBIH, KBUTY/IBIH, Ta3]IbIH KYPaMbIHBIH,
ra3Jiap MeH KaTThl JICHeNep liH bUIFAJIBUTBIFBIH OJIIICY i YHBIMIACTRIPY

OakpLIay
Kypaniapsr / OCHOBHBIE MOHSTHI O MeTO,I[a\)'(, Cpe€acTBax M CXEMaxX AOHArHOCTUKH W KOHTPOJIA, KJ'IaCCI/I(I)I/IKaI_II/IIUO
2.2 | Cpencrea TCINIOTEXHUYECKUX  M3MEPEHMH, CTPYKTYpHBIE CXEMBI  CPEICTB  KOHTOPOJSI W H3MEPCHHH,
5 MATHOCTHKH " aBTOMATU3UPOBAHHBIE CUCTEMBI KOHTPOJA U YNpPaBIICHUA, seiKOHOMepHOCTI/I (hopMHpOBaHUs pe3ynbTaTa
KOHTpOJ’I}I/ HSMCpeHH{I’, TMOHATHSA MOTPCHIHOCTH, UCTOUYHUKHU IMOTPCUHIHOCTCH; IIPABOBBIC OCHOBLI O6eCH€quHH CAUHCTBA
Diagnostic and HU3MEPEHUH, METOAbI UBMEPEHNS, OpraHnu3alud U3MEPEHUA TEMIIEPATYPLI, JaBJICHUA, pacxoJa U KOJINIECCTBa
JKUIAKOCTH, TCIUIA, COCTAaBA rasd, BJIAJKHOCTH I'a30B M TBEPAbIX TCJI
control tools . - . PTPT
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.
JKa3bIKTHIKTaFBl KEHICTIKTIK (QUTypanapIslH KeCKiHIH KYpYy 'KoHE KeCKiHAepiH KYPYIBbIH SpTYPIli Taciiaepin
XKOoHE ChI30amarel KEHICTIKTIK ecenTepiai INenlyJi, COHIal-aK >KbUIy SHEPreTHKAChl JKOHE IKBLTY
I/IH)KeHepJ‘[iK JKoHe | TEXHOJOTUSJIBIK, )Ka6)Z[BIKTap MEH CXeMaJlapIbIH cm36anapLIH >I<06anay MEH YCBIHYIBIH ngypni
KOMITBIOTEPITIK KOMIIBIOTEPIIK OarmapiaMaiapbiH 3eprreiiai. KypacTblpy KOHABIPFBUIAPBIHBIH chi30anapsiH oKy, ESKD
rpaduka/ CTaHJAPTTAPBIHBIH TaJalTapblH €CKepe OTHIPHIN, OCHl Chi30amapapl opeiHAay, AutoCAD kemerimeH
2.2 | UmxenepHas U | TeXHUKAJIBIK ChI30aIap MEH 2JIEKTp Ti30€KTepiH OPBIHIAY. OH/PO/ON 6,
3 KOMITbIOTEpHAS 11,13
rpaduka/ Nzydaer paznuuHble CIIOCOOBI MOCTPOCHUS H300paKEHHS U ITIOCTPOCHUS H300paKEHHUH MPOCTPAHCTBEHHBIX

Engineering  and
computer graphics

¢uryp Ha TUIOCKOCTH ¥ pEUIeHHS MPOCTPAHCTBEHHBIX 3aJad Ha 4YepTeXke, a TakkKe pa3udHbIe
KOMIIBIOTEPHBIE NPOrpaMMbl NPOEKTUPOBAHUSA M MPEJICTABICHUS YEPTEKEU TEIIOIHEPTETUUECKOTO U
TEIUIOTEXHOJIOTUIECKOTO 000pyIoBaHus U cxeM. UTeHne yepTexell COOPOYHBIX SIUHHUIL, BHITIOTHEHUE STHX
gepTexeld, yuuteiBas TpeOoBanmsi craHmaptoB ECK]l, BBIMONHEHWE TEXHWYECKHX HYEPTEXKEH W




AIeKTpUUecKuX cxeM ¢ ucnonb3opanreM 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.

KenicrikTik ¢urypanapapie OeifHenepiH Ka3bIKTHIKTA KYPY JKOHE CbhI30aga KEHICTIKTIK ecenTephl Liemry
KECKiHIH KYPYABIH TYpJi Tacuimepin 3eprrediai. Ch30amarbl KEHICTIKTIK ecenTep/i Melryi, COHIah-aK
KBUTy DHEPTeTHKAChI JKOHE KBUTY TEXHOJOTHSUIBIK >KaOIBIKTap MEH CXEeMalapliblH Chi30anapbiH kobanay
MEH YCBIHYIBIH OpPTYpJdi KOMIBIOTEpPJIIK OarnapiamanapbiH 3epTreiini.KypacTelpy KOHIOBIPFBIIAPBIHBIH
cei30anapein oKy, ESKD cranmapTTapblHbIH TalanTapblH €CKepe OTBHIPBIN, OCHI ChI30alap/pl OpHIHIAY,
AutoCAD keMeriMeH TeXHUKAIBIK Chl30ajlap MEH AJICKTP Ti30€KTepiH OphIHIAY.

Cr130a Nzyuaer paznuyHble cOCOOBI TMOCTPOCHHUS H300PaKEHHUs! MOCTPOCHUSI M300paKEHUH MPOCTPAaHCTBEHHBIX
T€OMETPUSICHI / | puryp Ha TMJIOCKOCTH ¥ PEIICHHUs] MPOCTPAHCTBEHHBIX 3amau Ha d4epTexe. [locTpoeHus M300paXkeHUs
2.2 | HaueprarenpHas MPOCTPAaHCTBEHHBIX (UTyp Ha TIUIOCKOCTH W PEIIeHUS MPOCTPAHCTBEHHBIX 3a7ad Ha 4YepTexe,
4 reomeTpust/ MPEACTABICHUS YEePTEekKEH TEIIIOIHEPTETHUECKOTO M TEIUIOTEXHOJOTHYECKOTO O0OPYNOBAHUS U CXEM.
Descriptive UreHue yepTekeld COOPOUYHBIX €AMHUII, BHITIOJHEHUE ITHX UYEPTEXeW, YIUThIBas TPeOOBaHUS CTAaHIApPTOB
geometry ECK]I, BeInosIHEHNE TEXHUYECKUX YePTeXKel U AIeKTpHuUecKux cxeM ¢ ucrnoib3oBanueM 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.
}KBIJ'IYTGXHOIIOFPISIJ'I XLIJ'IY-SHCPFGTI/IK&J’IHK )I(aGI[BIKTapI[BIH 69J'H_H€I(Tepi MEH TOpanTapbIlHBIH JKOHE TEXHOJIOTUAJIBIK
BIK JKOHE | cXeMallapJIblH OCWHECIH KYPYIBIH OpTYpJi TACUIACPiH 3epieliey, >KbUTY-TEXHOJIOTUSIIBIK OHE IKBUTY-
JKbUTYDHEPreTUKa DHEPTEeTUKAIBIK MIHACTTEPAl IIENIyAe KOMITBIOTEPIIIK TEXHOJIOTHSUIAPILI KOJIaHy, *KaHa KOMIIBIOTEPIIIK
BIK ecenTep,ueri TEXHOJIOTUIapAbl naﬁﬂaﬂaHa OTBIPBLII, KbUTY-OHCPICTUKAJIBIK )Ka6Z[BIKTap,I[LIH GCGHTCpiH OpbIHAQAY, XKXBITY
KOMHL}OTepHiK OJICKTP CTaHOUsJIapbIHBIH KBbUTY-OHEPI €TUKAJIBIK KOHIABIPTBIIAPBIHBIH TEXHUKAJIBIK-39KOHOMUKAJIBIK
0o | TEXHONOTHANAD / Kepc.:eTKimTepiH JKaKcapTy MYMKiHI[iKTGIZiH eperey o } OH/PO/ON 6
5 KOMHBIOTGE)HBIG Kac¥6.n .KI:ISMC’I“I‘C .MaTeMaTI/IK'aJII)IK OI/I.JIay TOCUIAEPIH KS)H,ZIaHa OTLIpI:IH,. KYHJENIKTl JKaraannapaa 11 13 '
TEXHOJIOTHHU B | OHOIPICTIK CCCITCPAl MICITY YIIH KaXKCTT1 MATCMATUKAJIBIK OWJIayAbl KOPCCTCA1 !
TCINIOTECXHOJIOTHYC I/I3y‘{eHI/IC Pa3JIMYHbIX croco0oB NOCTpOCHUSA I/I306pa>KeHI/I$I /:[eTaneﬁ U Y3JIOB TCIUIOOHCPIETUYCCKOTO
CKHX U | 000pyIOBaHUS W TEXHOJIOTHYECKHUX CXEM, NPUMEHCHHE KOMITBIOTEPHBIX TEXHOJOTHHA TPH PEIICHHH
TCIIJIOOHEPI'CTUUCCK | TEINIOTEXHOJIOTHYCCKUX M TCINIOOHECPICTHYCCKUX 3a/la4, BBINIOJIHCHHUEC PACYCTOB TCILIOOHEPICTHYCCKOI'O
1504 pacuerax/ | 060pya0BaHMs, UCIIOIB3Ysl HOBEUINNE KOMIIBIOTEPHBIE TEXHOJIOTHM, U3yUYEHHE BO3MOXKHOCTEN yIIydIIEHUs]
Computer TEXHUKO-3KOHOMHYECKHX ITOKa3aTelIel TeIIo -OHCPTCTUYCCKUX YCTAHOBOK TCIIJIOBBIX SHGKTpOCTaHI_[I/Iﬁ




technologies in heat
engineering and

I[CMOHCTpI/IpyeT MaATEMaATUYCCKOC MBIIIJICHUC HCOGXO}II/IMOC oA peIICHUSA NPOU3BOACTBCHHLIX 3adad B
MOBCEAHCBHBIX CUTyaAlUIX C IMPUMCHCHUCM MATECMATHYCCKHUX CIIOCOOOB MEIIICHUS B HpO(beCCPIOHaJ'IBHOfI

heat power | mesTeapHOCTH
calculations 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
using mathematical methods of thinking in professional activities.
OHEpPreTHKANIBIK ~ KOCIMOPBIHIAPbIH ~MaTeMaTHKAIBIK MOJCIbACPIH, aram aWTKaHa ©HEPKACINTIK
KOCIMTOPBIHIAP Bl SHEPTUAMEH KaOIbIKTay KO3/IepiH KYpy 9iCTeMeci 3epTTelnye., KbLTY-TeXHOIOT HUsIBIK
JKOHE KBLIY-PHEPIeTUKAJIBIK MIHASTTEPAl IICIIYAe KOMITBIOTEPJIIK TEXHOJOTHSIAp/sl KOJIaHy, €H KaHa
KpurysmHep reTHKaH. KOMITBIOTEPIIIK TEXHOJOTHSIIAPAbI KOJIaHa OTHIPHII, XKBUTY-IHEPTeTUKAJIBIK, KaOIBIKTapABIH €CenTeyIepiH
bIK ecenTeyiepaert opbiHay. KociOu KpI3MeTTe MaTeMaTUKAJIBIK OWJIay TOCUIACPIH KOJIaHa OTHIPHIT, KYHIENIKTI JKaFnaiiapia
MATOMATHKATBIR OHJIIPICTIK ecenTep/i MeNnry YIIH KaKeTTi MaTeMaTHKAIIBIK OWIay bl KopceTei
?;i{::;f[ey MeTOI[I)I HSy‘IaCTCH MCTOJUKA IMOCTPOCHUA MaTEMAaTUYCCKUX MOHCHCﬁ UBHCpFeTI/I‘ICCKI/IX HpGHHpHHTHﬁ, B IIa.CTHOCTI\/'I
MATEMATHIECKOTO HUCTOYHHUKOB B}S’CpFOCHa6)KCHHﬂ IMPOMBINUICHHBIX MPEANIPUATUHA., IPUMCHCHUEC KOMIBIOTCPHBIX TEXHOJIOI'MH
Inpu PpCHICHUHM TCIUIOTCXHOJIOTHYECKHUX W TCINIOOHEPIE€TUYCCKUX  3adad, BBIIIOJIHEHHUE PACYCTOB
2.2 | MOJICTUPOBAHUSI B 9 .
6 TeII03HepreTHIecK TEIJIOPHEPTETUYECKOT0  OOOPYAOBAaHWS,  WCIOJNB3YS  HOBEWIIME  KOMIIBIOTEPHBIE  TEXHOJIOTHH.
X pacuerax / I[eMOHCTpI/IpyCT MATEMATHUYCCKOEC MBIINIIICHUC HCO6X0,Z[I/IMOC IJId pCIICHUA IIPOMU3BOJACTBEHHBIX 3aaad ?
MethOdS Of MOBCCAHCBHBIX CUTYyalUIX C IMPUMCHCHUEM MAaTCMATHYCCKHUX CHOCO6OB MBIIIJICHUS B HpO(beCCI/IOHaJ'II)HOI/I
. ACATCIIBHOCTHU
mathematical
;%delmg mp Orx:: Studies the method_ of cor)structing _mathematical models of energy ente_rpr!ses, in_particular th_e sources of
calculations energy supply for industrial enterprises, the_ use of computer technologlgs in solvmg 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.
Koutynbik JlepexTep MeH KYpBUIFBUIAPABI KHHAYAbl Oakpulay MeH OacKapylblH aBTOMATTAaHIBIPBUIFAH >KYHENepiH,
porecTep i KBUTy-TEXHUKAJBIK KoHE ©Oacka Ja JKBUIY-TEXHOJOTHSIIBIK IIaMajiapAbl eJIIey JKoHe Oakpuiay
TEXHOJIOTUSIIBIK KYpaJIZIapbIHBIH JKYMBIC 1CTE€y NPUHIUII MEH KOJJIaHy 9MICTEMECIH 3epleniey, pPeTTey 3aHaaphl, peTTey
OaKpUIay IBIH KYWENepiHiH MaTeMaTHUKaJblK CHIIATTAMachl, IKBUIY-DHEPT€TUKAIBIK JKOHE IKBUIY-TE€XHOJIOTHSIIBIK
Herizaepi / OCHOBBI | MpoLecTep MEH KOHABIPFBUIAPIBI aBTOMATTHI OacKapy >KYHeNepiH Tajjay >KOHE CHHTE3Jey Herisziepis,
2.2 | TEXHOJOIHYECKOTO | TEXHOJOTHSUIBIK TMPOIECC Typaibl JAepeKTepli KHHAY MeH OHAeyAl Oakpulay MeH OacKapyablH OH/PO/ON 6,
7 KOHTPOJIA aBTOMATTaHIBIPBUIFaH JKYHeJIepiHiH KYphUIBIMABIK allIapaTThIK KYPaMbIH 3epAeTey. 11,13
TCIIJIOBBIX I/I3y‘{eHI/IC ABTOMAaTU3UPOBAHHBIX CUCTCM KOHTPOJIA U YIIPAaBJIICHUA C60pOM JAaHHBIX U yCTpOﬁCTB, IIpUHOMAIIA
HpOI_ICCCOB/ I[GﬁCTBI/IiI u MCTOJUKH TPUMCHCHUA CPEACTB U3MCECPCHUA MW KOHTPOJA TCIIOTCXHHYECKHUX H APYTIUX

Fundamentals  of
technological
control of thermal

TCIUIOTCXHOJIOTUYCCKHUX  BCJIWYHMH, 3aKOHbI PCryjJIMpOBaHUA, MATCMATHUYCCKOC OMNUCAHUC CUCTEM
peryinpoBaHus, HN3Yy4YCHHUE OCHOB aHallu3a M CHHTE3a CHUCTEM aBTOMATUYCCKOI'0 YIIPaBJICHUA
TCIUIOOHCPICTUYCCKUMU W TCIUVIOTCXHOJOTMYCCKUMU TPOHCCCAMH W YCTAHOBKAMHU, CTPYKTYPHOI'O H




processes

anmapaTypHOTO COCTaBa aBTOMATHU3UPOBAHHBIX CHCTEM KOHTPOJS M yNpaBlieHHs cOOpoM H 00pabOoTKOi
JAHHBIX O TEXHOJIOTHYECKOM IpoLEecCe.

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.

OTbIH-
OHEPIreTHUKAJIBIK
pecypcrapabiy
ece0i MeEH
MIBIFBICTAPBIH
OHAroCTUKa
Kyienepi
/Cucremsr
AUaroCTuKu ydera
u pacxonos
TOIINIMBHO-
SHEPreTUYCCKUX
pecypcos/
Diagnostic systems
for accounting and
consumption of
fuel and energy
resources

OTBIH-DHEPTETUKAIBIK PECYpPCTapAbl OJIIIey oAICTEpI MEH Kypalfaphl Typajbl HEri3ri YFeIMIAp >KBLTY
TEXHUKAJBIK ~ OIIIIey KYpalJIapblH OKIKTey;, eJley KYpPaIJapblHBIH KYPBUIBIMIBIK CXEMalapsbl,
TEXHOJIOTHSJIBIK ~MPOILIECC Typalibl JEPEKTEepAl JKMHAY MEH OHJCylal Oakbulay MEH OacKapyIblH
ABTOMATTAHBIPBUIFAH JKYHENepiHiH KYPBUIBIMABIK OHE alnapaTThIK KYpaMbl, KbUTy TEXHUKAJBIK KOHE
0acka Ja JKpUTy TEXHOJOTHSJIBIK IaManapibl eJIIey XoHe Oakpulay KYpalIapblHBIH JKYMBIC icTey
MIPHUHIIUTI; K9CIOM KBI3METTe TUHAMHKAIIBIK JKYHelepi 3epTTey oficTepiH naijanany.

OcCHOBHBIE TOHATHUA O METOJAX M CPEACTBAX W3MEPEHMS TOIIMBHO-IHEPIETHYECKUX PECYpPCOB
KIaccupUKanus TEIUIOTEXHUYECKUX CpPEACTB HM3MEPEHUH; CTPYKTYPHBIE CXEMbI CPEICTB HW3MEpEHHUH,
CTPYKTYPHOI'O U aNnmnapaTypHOTO COCTaBa aBTOMAaTU3UPOBAHHBIX CHCTEM KOHTPOJIS U yIpaBJeHus: cOOpoM u
00paboTKOH JaHHBIX O TEXHOJOTHYECKOM Mpolecce, MPUHLUIA JEHCTBUS CPEACTB U3MEPEHUsI U KOHTPOJIS
TEIUIOTEXHUYECKHX M JPYTHX TEIIOTEXHOJIOTHMYECKUX BEIMUYWH; HCIOJIb30BAHME METOJOB HCCIENOBaHHS
JUHAMHUYECKUX CHCTEM B IPO(ECCHOHAIBHOMN NIESTEIbHOCTH.

Basic concepts of methods and means of measuring fuel and energy resources; classification of heat
engineering measuring instruments; block diagrams of measuring instruments, structural and hardware
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 3HEepreTHKAHBIH KO0JOTHSIBIK acHeKTiaepi /IKogornueckue acnekTsl Temaodnepreruku/ Environmental aspects of heat power engi

neering

OTBIH JKOHE JKaHy
TEOPUSACHI /
TommmBo u Teopus
ropenns/ Fuel and
combustion theory

Xany TeopusiChl OPraHUKAIBIK OTHIHAADP JKOHE OHBI MPAKTUKAIBIK KOJJIAaHY Ke3iHJe KaHy MpOIecTepiH
YHBIMIACTHIPY, OTBHIH-IHEPTEeTHKAJIBIK KEIlleH, OTBIHAAPIBIH TYpJepi, YHBIMAACTHIPY MPOIECi kKaHy, JKaHy
CYHBIK, Ta3 TOpi3/i )kKoHE KATThI OTHIHHBIH, ayaHBIH apTHIK KO3 PHUITHEHTTEP] KOHE T. 0. OPTEY OKBITHUIAIEI.
Bapnbik Typii opraHUKalbIK OTBHIHABI Oy T€HEpAaTOPJAaphIH MEIITEeP/C Kary Heri3lepi, KypCThIH TaOBICTHI
urepy keOiHece OakamaBpiiap JKbUTY YHEPT€TUKACKHL. OJIaH 9pi OKYbIHA OaiIaHBICTHI

W3yuaercsi Teopusi TOPEHUs] OPTaHMYECKUX TOIUIMB W €¢ TPaKTHYeCKOe NMPUMEHEHHE NPU OpPTraHU3aluu
TOIIOYHBIX MPOIECCCOB, TOHJII/IBHO'Z)HepFeTI/I‘ICCKI/Iﬁ KOMIIJIICKC Ka3aXCTaHa, BUAbI TOIJIMB, OpraHU3alus
mporiecca TOPEHUs, TOPEHHE >KHIKOTO, ra3000pa3HOT0 W TBEPIOTO TOIUIMBA, KOA(PGHUITUEHTH H30BITKA
Bo3ayxa U T.J1. OCHOBBI CXKUTAHUS BCEX BUJOB OPraHUYECKOTO TOIUIMBA B TOMKAaX MapOTEHEPaTOPOB, OT
VCIIEIIHOTO OCBOCHHWSI JaHHOTO Kypca BO MHOTOM 3aBHCHUT JajibHeiliee oOydeHHe OakallaBpOB
TCIUIOOHCPT CTUKH.

Studies the theory of combustion of organic fuels and its practical application in the organization of
combustion processes, the fuel and energy complex of Kazakhstan, types of fuels, the organization of the
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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.

OTBIHABL XKaFyAbIH
apHalbl cypakTapbl
/ CrieriBonpocht
COKMTaHMsl TOILIHBa/
Special issues of
fuel combustion

3epaeneHeni HETi3ri Typiepi SHEPreTHKAIBIK OTBIH KOHE OHBIH KYpaMbl, KaHy TEOPHSACHIHBIH Heri3aepi,
MEXaHH3Mi JKaHy OTBIHHBIH OapiblK TYPIHIH OTTHIFBIHAA, Oy TEHEPaTOpJAPhIH EPeKINENiKTepi >Kary
HU3KOPEAKIIMOHHBIX JKOHE BBICOKO30JIBHBIX OTBHIH TYPJEpPi, OTHIH, >KaHy HPOLECIH YHBIMAACTHIPY, *KaHy
CYWBIK, Ta3 TOPi3Jli XKOHE KATTHl OTHIHHBIH, ayaHbIH apThIK KodduuueHtrepi xoHe T. 6. XKary Herizaepi
0apJIbIK TYpJIepi OpraHUKAIBIK OTHIHBI HemTepae Oy reHepaTopaapbH

W3yyatoTcss OCHOBHBIC BHJIBI SJHEPIETHYCCKUX TOIJIMB U €r0 COCTaBa, OCHOBBI TCOPUH TOPEHHUS, MEXaHU3M
rop€Husa BCCX BHUJOB TOIUIMBA B TOIIKaX MapoOrcHEpaTopos, OCOGGHHOCTI/I CKHUT'aHH HU3KOPCAKIMOHHBIX U
BBICOKO30JIBHBIX ~ TOIUTHB, BHJBl TOIUIMB, OpTraHW3alds [poIecca TOPCHUs, TOPEHHUE JKUJIKOTO,
ra3o000pa3HOT0 ¥ TBEPAOTrO TOILIMBA, KOA((UIMEHTHI M30bITKAa BO3ayxa U T.n. OCHOBBI CIKUTAaHHUS BCEX
BUJIOB OPTaHWYECKOTO TOIUIMBA B TOMKAX MAPOTeHEPaToOpoB

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.

Kary
KYPBUIFbUIAPBI /
CoxurarenbHble
ycTpoicTBa/
Burning devices

By reHeparopiapbIHbIH OTTHIKTAPbIHIAFbl OPTaHUKANBIK OTHIHHBIH OapIIbIK TYPJIEPiH >KaFyIbIH HErizaepi
MEH TYpJIEPi KOHE OHEPKACINTIK KACIMOPBIHAAPIbIH SHEPreTHKAIBIK Ka3aHABIKTAPBIHBIH OTTHIKTAPbIH/AFbI
OTBIH TYpiHE OaMIaHBICTHI JKaFyJbIH €PeKIIeTKTepl MeH 9iCTepi, ra3 TOpi3[i OTHIHIBL, CYHWBIK OTHIHIIBI
KOHE KATThl OTBIHIBI KaryAblH 3aMaHayd OIICTEPIMEH TaHBICY >XKOHE TOXipHOere eHri3y, >KarbUIaThIH
OTBIHHBIH TYPi MEH CHIIATTaMaJIapblHa 0aHIaHBICTHI KbI3BIPFBIIT KYPBUIFBLIAP/Ibl TAHJIAY )KOHE eCenTey

OCHOBBI H BHUIBI COKUTAaHUSA BCEX BUJOB OPTraHUYCCKOI'0 TOILUIMB B TOIIKaX IIapor€HEpaTopoB, 0COOCHHOCTH U
MCTOJbI CXKUTAaHUA B 3aBUCUMOCTU OT BHUJA TOIUUIMBA B TOIIKaX SHEPreTUYCCKHUX KOTJIOB MPOMBLINUICHHBIX
HpCHHpHﬂTHﬁ, 3HAKOMCTBO MW BHEAPECHHUE B IPAKTHUKY COBPEMEHHBIX METOHOB CXKUI'aHUI ra3006pa3H0ro
TOIUIMBA, KUJKOI'0 TOIIMBA U TBEPAOIO TOILIMBA, BLI60p " pacuCT ropeaoIHbIX YCT”pOI;'ICTB B 3aBHUCUMOCTHU
OT BUJA U XapaKTCPUCTUKHU COKUTAaEMOI'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.

OTBIHIBI KAFYIBIH
3aMaHayH Tocinaepi
/ CoBpeMeHHBIE
CHOCOOBI CKUTaHMSI
toruuBa / Modern
methods  of  fuel

XKpuly  S7eKTp  CTaHIMSUIAPBIHBIH ~ JKOHE  OHEPKACINTIK  KOCIMOPBIHAAPIBIH  DHEPrEeTHKAIBIK
Ka3aH/AbIKTAPBIHBIH OTTBHIKTAPBIHAA OPTraHUKAJIBIK OTHIHHBIH SPTYPIl TYPJEPiH KaryIblH 3aMaHayH 9IicTepi
’KOHE OHEPKAICINTIK KOCIMOPBIHAAPIABIH HYHEPIreTUKAIBIK Ka3aHIBIKTAPBIHBIH OTTHIKTAPBIHAA OTBIHIBI
JKaryJblH cXeMajapbl MEH epeKIIeNiKTepi, 9IicTepi, ra3 Topi3fdl, CYWBIK >KOHE KAaTThl OTBIHABI >KaryJIbIH
3aMaHayH 9JicTepiMEH TaHBICY, )KaHATBIH OTHIHHBIH TYpPi MEH CHIIaTTaMaiapblHa OailIaHBICTBI KbI3BIPFBIII
KYpBUIFbUIAPbI TAHAAY JKOHE eCeNTey 3epPTTeNy e
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combustion

UzyuatoTcss coBpeMEHHBIE CIIOCOOBI CKUTaHWSI PA3IMYHBIX BUAOB OPraHWYECKOTO TOIUIMBA B TOIKAaX
sHepreTuyeckux KoTioB TOC U MPOMBIIITICHHBIX NPEANPUATHHA, CXEMbl 1 OCOOCHHOCTH, METObI CKUTAHHS
TOIUIMBA B TOIIKAaX YHEPIeTHUECKUX KOTJIOB IIPOMBILIUIEHHBIX IPEANPUIATHN, 3HAKOMCTBO C COBPEMEHHBIMU
METOAAaMH C)KUTaHUsI Ta3000pa3HOrO, XHUAKOTO M TBEPAOTO TOIUIMBA C HAuOOJbLIEH 3(QEeKTHBHOCTHIO,
BBIOOD M pacyeT TOpeNIOYHBIX YCTPOMCTB B 3aBUCUMOCTH OT BHJIa M XapaKTEPUCTHUK CKUTaeMOTO TOILINBA.

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 and solid
fuels with the highest efficiency, selection and calculation of burner devices depending on the type and
characteristics of the fuel being burned.

KeinysHeprerukan
BIK
KOHZBIPFBLTAP/IBI
naianany
Ke3iHmeri
KOpIIaraH OpTaHbI
kopray / OxpaHa

Kbty sHEpreTHKamNbIK XKaOABIKTapAbl jko0aiay, MOHTaX/Iay JKoHE MaianaHy Ke3iHJe TaOWFaTThl Kopray
casicaTbIH iCKe achIpy SAiCTepi, SPTYPIi OTHIHABI JKary Ke3iHjAe 3UsH[BI KOCHAIapAblH TY3UTy MpoLecTepi,
KOpIIaFaH oOpTara 3WSHJBI 3aTTap/blH IIBIFAPBIHABUIAPEIH TOMEHIETY JKeHiHzeri ic-mapanap, XXOC-ta
3USHIB! 3aTTapbIH MIBIFAPBIHABIIAPEIH Ta3apTyAbIH Ka3ipri 3aMaHfbl Tocinaepi 3epaeneHeni. Kopmaran
OpTaHbl KOpFay KoHe TaOWFU pecypcTapAbl YTHIMIBI MaiijanaHy, KOpIIaraH OpTa MEH SHEpreTHKaHBIH
KAaCHETTepi MeH 03apa OPEKETTECTIri Typallbl OiTiM KaJIBIITACaIbI.

Wzywarorcss Meronmpl peanu3aliii TPUPOJOOXPAHHON TMOJNUTHKH TPU TMPOEKTHPOBAHWH, MOHTaXe U
9KCIUTyaTallii TeIJIOPHEPreTHYECKOTO 000pYAOBaHMS, MPOLECCH 00pa3oBaHMsl BPEIHBIX NpUMeEceil Npu

24 OKpY’Karolein
. CXKUT'aHWUU pa3JINYHbIX TOIINIMB, MEPOIIPUATHUA 110 CHUIXCHUIO BBI6pOCOB BpPEAHBIX BECUICCTB B OKPYXKarOUIYIO
3 ;is;[;lyamunﬁ TpHt Cpely, COBPEMEHHBIC CIIOCOOBI OUMCTKU BBHIOPOCOB BpenHbIX BemiecTB Ha TOC. dopMupyroTcs 3HaHUS B
TeTI0 HepreTHIECK 06J'I?CTI/I OXpaHbI OKp\}I)KaIOHICI/I Cp€abl If paluOHAJIBbHOI'O HCIIOJb30BaHUA IIPUPOAHBIX PECYpPCOB, O
oro 060py,Z[OBaHI/IH/ CBOHUCTBaAx HU ]-333HMOI[eI/I-CTBI/II/I (-)pr)KaIOHICI/I C-peI[-I)I u SHCPITCTI/IK'I/I. _ i
Environmental Met_hods for implementing enwronm(_ental policy in th_e de5|_gp, msta!latlon and operation of ther_mal power
protection  during equipment, the process_es_of formation of harmful impurities dl_Jrlng the combustion of various fU(_aIs,
the operation of measures to reduce emissions of harmful substances into the e_nwronm_ent, modern me'ghods_ for cleanlqg
thermal power emissions of harmful substances at Fhermal power plants are being studied. Knowledge is being fo_rmed in
equipment Fhe f|el_d of enwronmental protection and rational use of natural resources, about the properties and
interaction of the environment and energy.
DKOJIOTHS KoHE TaOWFU pecypcTapabl YTBIMABI Naiigaany acleKTiUIepiH, JKbUTY 3JISKTp CTaHITUUIaphl MEH
GHCpKQCiHTiK KQCiHOpLIH)IapI[I:IH KBUTY OSHCPICTUKAIBIK JKIHC IKbUIY TCXHOJOTHUAIBIK )KaG,[[I:IKTapBI
JKYMBICHIHBIH KOpIIIAFaH OpTara dCePiH, TEXHHUKAIBIK JKOHE dKOHOMHKAIBIK Tocuimepmern KOC kopmiaraH
Nmxenepiik oprara Tepic ocepiH Temenaery omictepiH, JKOC KoHE OHEPKOCINTIK KoCIMOPBIHAAPIABIH KBLLY
9KOJIOTUst/ SHEPTeTUKAJBIK KaOIBIKTaphIH X00anay, MOHTXKAAY JKOHE MaiianaHy Ke3iHIe dHeprus YHEMEY JKoHE
2.4 | UmxkeHepHas TaOUFaTTHl KOPFay TEXHUKAJIBIK CascaThIH iCKe achlpy MaceseliepiH 3epaeeii.
4 DKOJIOT" I/ISI/ I/I3yqaeT ACIICKTBI 3KOJIOTHU U PpAalMOHAJIBHOTO HCIIOJIB30BaHHA NPUPOAHBIX PECYpPCOB, BIIMSAHUA pa60TI:I
Engineering TEIIOPHEPTETUIECKOTO M TEIIOTEXHOJIOTHISCKOTO0 00OPYIOBAaHUS TEIUIOBBIX DJICKTPHUECKHX CTAHITUH U
ecology IIPOMBILUICHHBIX MPEAIPUIATHN Ha OKPYKAIOLIYI0 CPENY, METOABl CHXKEHUS OTPULATENIBHOIO BO3AEHCTBUS

TOC Ha OKpyXalollylo MPHUPOJIHYIO Cpely TEXHWYECKUMH W IKOHOMHYECKMMHU IpHUEMaMH, BOIPOCHI
peanuzauuu sHeprocOeperaroneld ¥ MPUPOJOOXPAHHON TEXHHUYECKOW MOJMTHKH NPU MPOCKTHPOBAHMH,
MOHTaX€ M IKCIUTyaTalliy TeIIodHepreTudeckoro o6opyaoBanust TOC M MPOMBIIIIIEHHBIX TPEAIPUSTHIH.
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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.

OHeprust  cakray

DHeprus YHEMJEY JKOHE DHEPrusl ayAuTi YFBIMAApbIH Oepelli, SHepTHsSHBIH OanaMalibl Ke3IepiH KOHE
oNapblH KOJIaHBUTYBIH €CKEpEe OTBHIPBIN, JHEPTusl YHEMJEY KaruaaTTapbl MEH OJicTepiH Kapanubl,
Kazakcran Pecry0OnMKachIHBIH MEMIICKETTIK CasicaThblHA COMKEC DHEPrusl YHEMJEY KOHE JSHEeprHs ayluTi,
Ka3ipri Ke3eHJIe KoHe MEePCICKTURAAA AICTYPIIl eMeC SHEPrus Ke3ACpiH eHri3y cajlachlHIarbl MAceenepai
3epAemne .

JKbly SHEpreTHKaChIHIa SHEPTHS YHEM/ICY TEXHOJOTHSIAPBIH, OHEPKACINTIK KOCIMOPHIHAAPAA KIHE KBITY
SHEPTeTUKACHIHIA SHEPTHS aAYAUTIH JKYPTi3y HETI3EpiH 3epIee .

Jaer monATHS SHEpProcOepekeHnss ¥ DJHEProayAnWTa, paccMaTpWBaeT TMPHUHIUIBI W METOIBI

JKOHE SHEPIrus
/ 3Hepr0c6epe>1<eHH;1, YUYUTBIBasA aJlbTCPHATUBHBIC UICTOUYHHUKU SHEPTHUU U UX MPUMEHCHUE, B COOTBETCTBUC C
2.4 |3yAIT TOCylapCTBEHHOW MONMTUKON Pecrrybnmukn Kazaxcran m3ydaeT BOMpPOCH B O0JIACTH SHEPTOCOepeKeHHs H
5 3Heproc6epe>KeH1/Ie SHEproayauTa, BHCAPCHHA HETPAOAUIMUOHHBIX HWCTOYHUKOB OSHECPrurM HA COBPEMCHHOM DJTall€ U B
" SHEproayauT/
Energy saving and TEPCTICKTHBC.
energy au dlt I/I3yqaeT 3Hepr0c6epera}0mne TCXHOJIOTUU B TCIUVIOOHCPICTUKE, OCHOBLI MPOBCACHHA DSHEProayJuTa Ha
ITPOMBIIIJICHHBIX MPCANIPUATHAX U B TCIIJIIOOHEPTCTUKE.
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.
K OTbIH-PHEpPTeTHKa KEUICHIHAe, ©OHEPKACil canajapblHAa, KOJIKTe, J>KbULy OHAIPTill KOHABIPFBUIAPIBI
LTy nmaigayany Ke3iHae SHeprus YHeMAey OONBIHIITIA OUTIMITI, ICKepPITIKTEpP MEH JaFAblIap/Ibl KaJIBIITACTRIPAIbI,
rerepatnay SHEprusi YHemzey OOWBIHIIA MpaKTHKAIBIK I[Iapanapisl urepyre bikman ereni. Kasipri yakeiTTa >koHeE
KOEIHHP FRLTAPJIB! MEepPCTIeKTHUBaga oneMeri JkoHe KazakcraHmarbel JHEprus YHEMACYIl JaMBITYIBIH  JKal-KYHiH,
fanaaty npobieManapbl MEH OaFbITTapblH  3epheneiiai. OHeprus XKoHE PECypCThl YHEMIEY TYPFbICHIHAH
Ke31H)1er} HeEpTHA poOJIeMaITBIK yJacKeJIepai alKpIHIAY; YSHEPT U YHEMICSY TIH YTBIMIIBI TOCUTIH TaHaay OUTITiH JaMBITaIbL.
24 g:leeh;f(e)?:%epemeﬂne dopMupyeT 3HaHUSA, YMEHHUS W HABBIKA TI0 YHEPTOCOEPEKECHUIO B TOILTUBHO-DHEPTECTHIECKOM KOMITICKCE,
6 NPU SKCILTyaTaLuH OTpaciiax MNPOMBINUICHHOCTH, Ha TPAHCIIOPTC, IIPpU I3KCIUTyaTalluW TCIJIOITCHCPUPYIOUNIUX YCTAHOBOK,
B ON— CITOCOOCTBYET OCBOEHHWIO MPAKTHUECKUX MEp MO dHeprocOepexeHuio. M3ydaeT cocrosHue, IpoOIeMbl U
HaIlpaBJICHUSA pPa3BUTUA 3Heproc6epe>KeHI/m B MHUpPC U Kazaxcrane B HACTOALICC BpEMS U B NCPCIICKTHUBC.
ux YCTaHOBOK/

Energy saving in
the operation of
heat generating
installations

Pa3BuBaer ymeHHe ompeneleHus MPOOJIEMHBIX YYacTKOB C MO3UIIMH JHEPro- M pecypcocOepekeHus;
BbIOOpa paMOHAIFHOTO CIIOC00a YHEProcOEPEKEHHUSI.

Forms knowledge, skills and abilities for energy saving in the fuel and energy complex, industries,
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
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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.

OHePrusiTaChIFbIIIT
apabl OHIIpY JKoHE
Tapary kyienepi/
Cucremsl

Kacanapl CybBIKTBI OHIIpY OHE TapaTy >KyHenepiH, TOHA3BITKBII KOHIBIPFBUIAPABIH TYpJiepi MeH
KOHCTPYKIMSIIAPBIH, KOCIMOPBIHIAPIBl ayaHbl 0Oeily OHIMAEpPIMEH KaMTamachl3 €Ty Kykenepi MeH
KOHZBIPFBUIAPEIH, CHIFBUIFAH ayaHbl OHAIPY JKOHE TapaTy XKYWenepiH, eHMIPICTIK CyMeH XaOJbIKTay
KyHenepiH, OHEPKICINTIK KoCIMOPBIHAAP/IbI OTHIHMEH JKaOBIKTAY KYHEJepiH 3epleseiiii KoHe Kapanmbl.
CryneHTTepae 2Heprusl TachIMallAayIIbIIapAbIH HET13Ti TYpJIepiH eHAIpY KoHE Tapary KyHelaepiHiH XKalmbl
KaruJaTTapbl, KYphUIBIMBI MEH JKYMBIC iCTeYi Typajibl OLTIM/II KaJIbINTaCThIPAIbL.

I/I3yqaeT U pacCMaTpuBacT CUCTEMBI IPOU3BOJACTBA U paCHpPCACICHUA HCKYCCTBCHHOI'O XOJioda, BUABI U
KOHCTPYKI_II/Iﬁ XOJIOAWJIIBHBIX YCTAHOBOK, CUCTEMbI U YCTAHOBKH obecrneyeHus Hpe,I[HpI/ISITI/Iﬁ OpoaAyKTaMU

2.4 | mpousBoacTBA U
7 pacTIpeneeHns pasaeneHus BO3JyXa, CHUCTEMBI IIPOM3BOACTBA U pacCHpeieiieHUs CKaroro BO31yXa, CHCTCMEI
3HepFOHOCHTeHeﬁ / MMPOU3BOACTBCHHOTO BOILOCHa6)KCHI/I$I, CHUCTEMBI TOILIMBOCHAOKEHUS MNPOMBINIUICHHBIX TIPESANPUATHUH.
Energy production @opmupyeT y CTYIACHTOB 3HAHHS OOLIMX MPHUHIHUIIOB, CprKT}/pr U (QYHKIMOHUPOBAHHUS  CHUCTEM
P . IIPOU3BOACTBA U PACIIPEACICHNA OCHOBHBIX BUAOB OHEPTOHOCUTEIICH.
and distribution - - - — —— :
systems Stugﬂes a_nd examines systems f(_)r the p_roductlon an(_j _dIS'[rIbutIOI’_] of ar_tlflc_lal 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. 5 OH/PO/ON 1,
DHeprus TachIMaJIayIbUIApIbl OHIIIPY JKOHE TachIMalay XKYHWeIepiHiH KaNbl KaFUAaTTaphl, KYPhUIBIMBI 11
JKOHE IKYMBIC ICTEyi, SHEprusi TachIMaJAaylIbUIAPJbIH HETI3rl TYPJEPIH OHIIpY JKOHE Tapary
Snepri CXEMATIAPBIHBIH  KYPBLUTBICHI, OPEKeT €Ty KaFujaTTapbl MeH KOHCTPYKIMAIAPBI  Typajbl 6iHiMHi
—— KaJII;IHTaCTI)IpaI[I)I.VOKYHIH)I.J'[apFa CBIFBIJIFAH ayaHbl, CYBIKThI, ayaHbl, OTLH}ILLI, Cyasl 6eJ?y OHIM/ICPIH 6HAIPY
J—— KOHE JKOHE Tapary JKYHUEJIEPIHIH YTBIMIbI CXCMaJ'IapBEH TaHaay, OCHI )I(YI/IC\J:Iep,Z[IH' HET13I'l KOHE KOCAJIKbI
TachIMaIay XaOJBIKTapBIH JK00alay, ecentey, TaHAay *KoHe Naliganany JarabulapbiH yHpeTei.
scyienepi/ @opMHUpyeT 3HAHUSA O6HH/IXV HpHHHHHO?, CTPYKTYpPBI U q)y?KHI/IOHI/IpOBaHI/IH CHUCTEM MPOMU3BOJACTBA U
24 CHCTeMbI TpaHCIOpTa SHEPTOHOCUTEIIEH, 00 YCTPOUCTBE, HpI/IHLI\I:IHaX JACUCTBUA U KOHCTPYKIHUAX CXEM ITPOU3BOICTBA
) NPOM3BO/CTBA " " pacnupeaciCHuss OCHOBHBIX BHUJOB 3HCPrOHOCUTECIICH. HpI/IBI/IBaCT y 06yqa}0mnxc>1 HaBbIKHU B BLI60pe
TpaHCTIOpT pauuoHAJIbHBIX CXEM CHCTEM IIPOM3BOJACTBAa W PACIpPEAEIICHHS CXKAaTOro BO3ayXa, XO0JI04a, IPOLYKTOB
3HepFOHOCHTeH6ﬁ/ pa3acicHus BO3AyXa, TOINIMBA, BOAbI, MNPOCKTUPOBATH, PACCUUTLIBATD, BLI6I/IpaTL " 3KCIUTyaTUpPOBATh
. OCHOBHOC 1 BCITIOMOT'aTCIIBHOC 060pyz[03aHI/Ie OTHUX CUCTEM.
Production systems —— — -
and transport of Forms knowledge of the_ general principles, structure a_nd functlonlng_of systems _for the product_lon and
energy carriers transport of energy carriers, ab_out the structure, prln_(:lples (_)f operation and des!gns_ of proo_luctlon_ 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.
KbL1y 3JIEKTP CTAHIHUSIAPbI MEH OHEPKACINTIK KICinopbIHAApAaFbl (U3HKA-XUMHSIIBIK pounectep / Moayib ®@U3HKO-XMMUYECKHE MPOLECCHI HA TEMJIOBbIX
3JIeKTPOCTAHIMAX U mMpoMbinieHHbIX npexnpuaTusax/ Module of Physical and chemical processes at thermal power plants and industrial enterprises
2.4 | Keuty anekTp | XKbuly SieKTp cTaHUusIapbl MEH ©HEPKACINTIK KociMopbhlHAapAa TaOWFHu CyjapAbl JaibIHAAYAbIH 4 OH/PO/ON 1,
9 CTAHIUSIAphl  MEH | TEXHOJIOTTSUIBIK HETI3NEepiH 3epTTey, TaOWFHW Cylapibl JKIKTEY JKOHE CyAbl JMaHbHmayablH (u3uka- 1




OHEPKACINTIK
KOCIMTOPBIH AP IAF bl
(U3UKA-XVUMUSUITBIK
nporuectep /
dusznko-
XUMHUYECCKHUEC
METObI
IIOATOTOBKH  BOJbI
Ha TCIIJIOBBIX
QJICKTPOCTAHIUAX U
MMPOMBITIICHHBIX
pEANPUATHIX/
Physical and
chemical methods
of water treatment
at thermal power
plants and
industrial
enterprises

XMMUSUTBIK  9flicTepi, KOocmajapAbl XKIKTey, ©HEPKACINTIK KaciMopblHAaplIa CyIasl aljblH-aja Ta3apTy
omicTepi, cyabl JalbIHAAy KYHelepiHiH >kaOApIKTapbl TAOUFU JKOHE KOHTYPJIBI CyJIapJbIH KacCHETTepiMeH,
KYpaMbIMEH, ’Ka0IbIKTBIH KOPPO3USCHIH TYIBIPATHIH HETi3T (PH3HKa-XUMHUSUIBIK TMPOLIECTEPMEH TaHBICY, KaK
TIeH MOeTIHAUIEPIiH naiaa 00Iysl, utaM, OyAbIH JIACTaHYHI.

N3ydeHne TEXHOJOTMYECKUX OCHOB MOATOTOBKU IMPUPOJHBIX BOJ Ha TEIUIOBBIX JIEKTPUUECKUX CTAHIUAX U
MPOMBIIDICHHBIX TMPEONPUATHX, KIacCHQUKAIMS TPUPOMHBIX BOJ M  (UIUKO-XHUMHUYECKHE METOJIbI
MOArOTOBKM BOXBI, KiaccHuKauusi NOpuMeced, MeTOAbl MNpPEABAPUTEIBHOM OYMCTKM BOIBI HA
MIPOMBIIUIEHHBIX MPEANPUATHSAX, 000PYIOBAaHHE CHCTEM IMOJITOTOBKU BOJbI O3HAKOMJICHHE CO CBOMCTBaMH,
COCTaBOM INPHUPOIHBIX M KOHTYPHBIX BOZ, C OCHOBHBIMH (U3UKO-XMMHUYECKUMH MPOLECCaMHU,
BBI3BIBAIOIIMMH KOPPO3HIO 000pYAOBaHMs, 00pa30BaHMsi HAKUIIK M OTIIOKCHUH, [IJIaMa, 3arpsi3HeHUs rmapa.

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.

KIC xone OK cy

JKOC xoHE eHEpKacill OpbIH/A MaiAaNaHy YIIiH CYAbl HalbIHAAYABIH TEXHOJOTHSIIBIK HETi3epiH, TaOuru
cynapasl CeiHBINTAYAB! jkoHe JKOC meH eHepKacin OpbIHAA MaliAanaHy YIIH CyIbl JTalbIHAAY ICTEpIH,
OHEPKACINTIK KOCIMOpBIHAApAA CyIbl AIABIH ana Ta3apTy oOHIiCTepiH, Cynsl AalbIHAAY >KYHEJIepiHiH
JKaOIBIKTAPBIH, XKaOIBIKTHIH KOPPO3USICHIH TYABIPATHIH HET13T1 (PU3UKAIBIK-XUMUSIIBIK TPOIECTEPMEH, KaK
TIeH MOTIHAUIEPIiH, IUIAMHBIH, OYBIH JIACTAHYBIHBIH Mai1a O0JTYBIMEH TaHBICY/IbI 3epAeIei i

naibrHaay/ Nzydaer TexHOMOTHYECKHE OCHOBHI MOATOTOBKH BOA Uil mcronb3oBanust Ha TOC u [1I1, knaccudukanus
Bopgonoaroroska MPUPOTHBIX BOJ W METOABI TIOATOTOBKM BOIBI Ui wHcmonb3oBanuss Ha TOC wu IIII, wmetomsr
og |Ha TOC wu [MII/ | npenBapuTeNbHON OYUCTKH BOJBI Ha TPOMBIIUICHHBIX MPEANPHATHAX, 000pYJOBAaHUE CHCTEM MOATOTOBKU
0' Water treatment at | Boabl O3HAaKOMJIGHHE CO CBOMCTBaMM, COCTABOM IMPHUPOAHBIX M KOHTYPHBIX BOJ, C OCHOBHBIMU (DHU3HMKO-
thermal power XUMUYCCKUMU TMPOLCCCaMM, BbI3bIBAIOIIMMU KOPPO3UIO 060py}.‘[OBaHI/I$I, 06pa303aHH$1 HaKWIIM H
plants and | oTmoskeHui, MIaMa, 3arpsiI3HEHUS mapa
industrial Studies the technological foundations of water treatment for use at thermal power plants and industrial
enterprises 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.
DHEepreTUKaIbIK XKbuty sHepreTukanblK KaOABIKTHIH CEHIMJI JKOHE THIMAI KYMBICBIH KaMTaMachl3 €Ty MaKcaTbIHIIa
25 KaOABIKTaPBIHBIH MeTalpl KOPPO3HANaH KOPFay TEXHOIOTHACHIH 3€PACNCY, SMCKTPOXUMHUAIBIK XKIHE SICKTPOMEXaHHKAIIBIK OH/PO/ON
1 KOpPpO3UAChL MCH | KOppO3usa TYCIHIIL, KOppOBI/IHI[a.H qufay QHICT?pl, KOHCEpBaluAiay TYCIHIT, X(BIJ'Iy 9HCPIrCTHUKAJIBIK 13
KOHCCpBaHI/IHCBI/ JKa0IBIKTEI KOHCepBaLusiay JAICTEPl MEH TQpT161, JKa0IBIKTHI KOHCEepBaLusiIay YIIIH KOJJIaHBIIATBIH

Koppo3zust u

XUMUAJIBIK  PCArCHTTCP, KOFapbl JKOHEC TOMCH TCEMICpATypalap[dad Ka3aHABIKTApAbl KOHCEpBALUAIAY




KOHCepBanus
IHEPreTHUICCKOro
obopynoBanus/
Corrosion and
conservation of
power equipment

cxemalnapbl MEH pexXuM/Iepi, TypOUHallap MEH KOCAJIKBI )KaOIBIKTap bl KOHCEpBaIHsIay

W3yuenne TEXHOJIOTUH 3alUTHI METaljla OT KOPPO3HH, C LIEbI0 obecrieyeHns: HaaesKHOH U 3¢ (eKTUBHON
paboThl TEIUIOAHEPTETUYECKOr0 00OPYIOBaHHS, TOHATHE JIEKTPOXUMHUUECKOW M 3JEKTPOMEXaHHMUYECKON
KOPPO3HMH, METOIBI 3alIUThl OT KOPPO3HMH, MOHATHE KOHCEPBALMHM, METOABI W IOPSIOK KOHCEpBALUH
TEIUIOPHEPTETHUECKOT0  O0OPY/AOBaHUS, XHMUYECKUE PEarcHThl, MPUMEHSEMble JJisi KOHCEepBaIMU
00OpyIOBaHHS, CXEMBl M PEXKHMBl KOHCEpBAlMM KOTJIOB IPH BBICOKOM W HH3KOH TeMmeparypax,
KOHCepBallusi TYypOMH M BCIOMOTaTeIbHOr0 000pyJ0BaHHS

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.

KaOabIKTEI
KOPpO3UsiIaH
KOpray  amicrepi/
Meronpl  3aIIUTHI

Kbty SHEpreTHKaNbIK JKaOABIKTBIH CEHIMJI JKYMBICBIH KaMTaMachl3 €Ty MaKcaThbiHIa METalbl
Koppo3usaaH Kopray. KaszaHmbIKTapIel KOFapbhl TeMIlepaTypaja cakTay cxeMajapbl MEH pPexHMIepi.
KazaHgpikTapapl TOMEH TeMmIepaTypajiap Ke3iHIEe pEeareHTTepMEH KOHCEepBalMsIay CXeMmajaapbl MEH
pexxuMaepi. ATEHTCI3 cakTay oficTepi. TypOWHAIapAbl, JKBUTY KeIiJepiH KoHe KOCAJKbl >KaOIBIKTapIbI
KOHCepBaIusuiay. DIEKTPOXUMUSIIBIK KOHE JICKTPOMEXaHUKAIBIK KOPPO3Us TYCIHITI, KOPPO3USIIaH KOpray
omicTepi, KOHCEpBAIMsIay TYCIHIT, XKBUTy JHEPreTUKAIBIK >KaOIBIKTHl KOHCEpBAIMSIAY OSmicTepi MeH
TOpTiOi, ka0 IBIKTHl KOHCEPBAIMIIAY YIIIiH KOJJJAHBUIATHIH XUMHSIIBIK PEarcHTTep

2'5 obopynoBaHus OT | 3alIuTa MeTajiia OT KOPPO3WH, C INeNbl0 OOecreueHHs Halle)KHOW pabOThl TEIIOIHEPTETHYECKOTO
kopposun/ Methods | o6opynoBanusi. CXxeMbl B PEKMMBI KOHCEPBAIIMK KOTJIOB MPH BBICOKOW Temmeparype. CXeMbl U PEKUMBI
for protecting | koHCepBaLMK KOTJOB pearcHTaMu IPH HU3KUX TeMIepaTypax. be3pearcHTHbIE METOIbl KOHCEPBALMH.
equipment from | koHcepBais TypOUH, TEIUIOBBIX CETEH W BCIIOMOTaTe/IbHOTO 000PYI0BAHHS. KOPPO3HOHHBIC HCTIBITAHUSL.
corrosion 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.
Koty anektp | KIC, MADC xone OK KoiaHBUIATBIH JKbLTY 3JI€KTP CTAHLUUSUIAPhl MEH Ka3aHABIKTapAbIH CY-XUMUSIIBIK
CTaHIUAJIAPbl MEH | peXKMMIEPiH, Oy KOHACHCATHIH OHAIPICTEH Ta3apTy MAcelNeNepiH, apTypil mapaMerpiep MeH Oy eHIMIiTIri
Ka3aH/IbIKTap IbIH Ka3aH/IBIKTAPhI YIIiH )KBUTY TACBIFBIII PETiH/IE MalJaIaHbIIATEIH Cy PEXKUMICPIH, CY-XUMHUSIIBIK PSXKUMHIH
Cy-XUMUSIIBIK nmafaany YHEMIUTIriHE JKOHE J>KaOIBIK JKYMBICHIHBIH CEHIMIUIITIHE OCepiH, Cy-XHMHSUIBIK pPEXKAMII
pexumMaepi [ | KYprizy Heri3iepiH, KoCINOPBIHAAPABIH JKbUTy SHEPreTHUKAIBIK >KaOIBIKTapbIHBIH KOHTYpJaphIHAA
2.5 | Bogno- naiiiajgady YIIiH Cy-)KbUTy TaCBIFBIIITH JaHbIHAAY TEXHOJOTHSICHIHBIH HETi3/IEpiH 3epAeTey. OH/PO/ON
3 XAMUYECKUE N3yuaeHne BOAHO-XUMHUYECKUX PEKUMOB TEIJIOBBIX AJIEKTPOCTAHIMHA U KOTeIbHBIX, BXP npuMmensemble Ha 13

PEXKUMBI TCIUIOBBIX
3JIEKTPOCTAHLIUM U
kotenabHbIX/ Water-
chemical regimes
of thermal power

TOC, I'POC u I, BonpocoB OUMCTKHU KOHJIEHCATa IIapa ¢ MPOU3BOICTBA, PEKUMBI BOJIbI CIIOJIB3YIOLIEHCS
KaK TEIJIOHOCHUTENb IUIsl KOTIOB Pa3iIM4YHBIX IApaMETPOB M MapONpPOU3BOJUTEIBHOCTH, BIMSHHAE BOIHO-
XMUMHUYECKOTO PEXHMa Ha IKOHOMUYHOCTB SKCIUTyaTally U Ha HaJeKHOCTb PabOThl 000pYJOBaHHS, OCHOBBI
BEJICHUA BOJHO-XMMHUYECKOTO PEXKHMA, OCHOBBI TEXHOJIOTHM IOATOTOBKH BOJBI-TEIUIOHOCUTENS JUIS
WCIIOJIb30BAHMS B KOHTYPAX TEIJIOPHEPTETHYECKOT0 000PYI0BaHUS IPEANPHUITHH.




plants and boiler
installations

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.

Cyibanap xoHE Cy-

KazanapIKTapablH cxemanapbl MEH Cy-XHUMHUSUIBIK PEXKHUMAEPI, CYy-XUMUSIIBIK PEKUMIEPIH, JKBUTY JIEKTP
CTaHIMSIIApbl MEH Ka3aHIBIKTapblH Cy-XUMUSUIBIK PEXUMACPIH kobajay >KoHe MaiianaHy Mmaceienepi,
KBUTYy OJIEKTp CTaHLMSUIAPBIHIA, MEMJICKETTIK ayJaHIbIK dJEKTp CTAaHIMsIaphl MEH OHEpPKICIITIK
KOCIMOpBIHAapAa KOJAAaHBUIATBIH CY-XHUMUSUIBIK peXuMuaep, Oy KOHICHCATBIH OHIIPICTEH TazapTy
Macenenepi, SpTypili mapaMmerpiep MeH Oy OHIMIIUTITT Ka3aHABIKTAPh! YIIH )KBUTY TaCHIMAJIAFBIII PETIHIE

XUMHUSITBIK nai1alaHbUIAThIH CYy PKUMACPI 3epTTENe/i
pe)KI/IMI[ep/ CxeMbl I/I3y‘IaIOTC$I OCHOBHBIC CBCACHUA II0 CX€MaM W BOJHO-XMMHUYCCKUM pPEKHUMaM KOTJIOB, BOIIPOCHI
o5 | M BOJHO- | NPOCKTHPOBAHHS W IKCIUIYaTalliH BOHO-XHMHUECKUX PEMMOB, BOHO-XHMUIECKHX PEKUMOB TEIIOBBIX
4 XUMHNYECKUC SJICKTPOCTAaHIIMU U KOTCJIBHBIX, BOAHO-XUMHUYCECKUX PCKUMBI IMMPUMCHACMBIC HAa TCIJIOBBIX JJICKTPHUUCCKUX
pexumbl/ SChemes | cTaHmusix, TOCYAapCTBEHHBIX PAHOHHBIX JJIEKTPUYSCKUX CTAHIUSAX M MPOMBINUICHHBIX MPEANPHUSITHIA,
and water- | BOIpoCOB OYMCTKM KOHJAEHCaTa Ilapa ¢ MPOU3BOJACTBA, PEXHUMBI BOJbl HCIOJB3YIOIIEHCS KAk
chemistry regimes | TEIJIOHOCHTEIb LISl KOTJIOB Pa3JIMYHBIX TAPAMETPOB M MAPOIPOU3BOIUTEIBHOCTH
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. KII muxai (KK/TK) = 60 kpeaut /Hnka IJ] (BK/KB) = 60 kpeautos/ PD cycle (KV/EC) = 60 credits
Ba3zaabIK HHKeHepaiK 1aibIHAbIK Moayai / Moayas 6a3oBas mH:xkenepuas moaroroska/ Module of basic engineering training
Op typni XKOCH, OK Xpuly >KoHE OdJIEKTPMEH J>KaOIbIKTay JKYHeNepiHiH >Kalmbl KaruJaTTapbiH, 5
KYPBUIBIMBIH JKOHE JKYMBIC icTeyiH Oily, JXKbUTy - TEXHOJOTHSUIBIK OHAIpiCTe JHEpTus Naiganany
MIHJIETTEpiH KO0 koHe mienty; JKOO-1a 31eKTp SHEprHsachl MEH KbUTYJIbI apajac OHIIpy Typalbl TYCIHIK
}KHHWH?PFCTHKa Oepy, OHEPKACINTIK KOCIMOPHIHHBIH TEXHOJIOTHSIIBIK KaXKETTUIIKTEPre, KbUIBITYFa, KEJAETYre )KOHE BICTBIK
Kynernepi MEH | cymeH xa0abIKTayFa *KbUIy TYThIHY CHIIATTAMAChIMEH TAHBICY; dp TYPJIl JKbUTY SHEPreTHKAIIBIK JKYyHeaepai
OHEPTUHLI KOIJAHY | ecernreyiH MPAKTUKANBIK JAFIBUIAPBIH UTEPY
/ 3HaHKe OOIIMX NPUHIMIOB, CTPYKTYpPHl M (YHKIMOHUPOBAHUS TEIUIOBBIX JJIEKTPUYECKUX CTaHIUH
31 | TEIVIOOHEPIETHYEC | hasmyuporo Buma, CHCTEM TEIUIO- M AIEKTPOCHAGKEHHS MPOMBIIIICHHBIX NPEANPHATHHA, TOCTAHOBKH H OH/PO/ON 1
KHC  CHUCTCMBL W | nemenust 3a4a4 SHEPrOMCIONB30BaHMS B TEIUIOTEXHOJOMMYECKOM MPOM3BOJCTBE; IPEACTABICHUE O
OHCPrOUCIOIL30BA | KOMOMHUPOBAHHON BBHIPAOOTKE DJIEKTPOdHEpruM W Temna Ha TOL[;  O3HAKOMIIEHHE C COCTAaBOM U
Hue/ Thermal CTPYKTYpO#  TEIUIOTEXHOJOTMYECKOTO  IPOHM3BOJACTBA,  XapPAKTEPUCTHKAMH  TEILUIONOTPEOJICHUS
power systems and | ynoMpimeHHOTO TIPEATIPHATHS HA TEXHONOTHUECKHE HYXK/Ib, OTOTUICHHE, BEHTHISIMIO H TOpSIee
energy use BOJIOCHA0)KCHUE; NPUOOpPETEHHE MPAKTHYSCKUX HABBIKOB pacyueTa pa3IMuHbIX TEIUIOIHEPTEeTUYECKHX

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

ChIFBIMIAFBIIITAD MEH KbUTY KO3FaITKBIIITAPBIHBIH JKIKTENyl 3epTTenyne. ChIFBIMAAFBIITAP MEH KBUTY
KO3FaNTKBIIUITAPBIHBIH ~TEOPHSJIBIK HETI3NEpIMEH JKOHE JKYMBIC IcTe€y MNPHHUUNTEPIMEH, OJapIblH
KOHCTPYKIMSCHIMEH, OJIapblH JKYMBICBIHBIH TOH PEXKAMACPIMEH JKOHE TEXHHKAIBIK-DKOHOMHKAIBIK
KepCeTKiluTepiMeH TaHbICThIpazbl. On  opTYpii THUNTEri CBHIFBIMAAFBILTAP, KOMIIPECCOPIIAapAbIH,
COPFBUIAPABIH,  JKEIACTKIIUTEePAiH, IKbUIy  KO3FAITKBIIITAPBIHBIH, Oy  TypOWHalapblHBIH, ra3

CoIFBIMAAFBIITAP TypOUHANApBIHBIH JKYMbIC EpPEeKIICTIKTepl MEH JKYMBIC iCTey EpEKIIENIKTepiH KONJaHy Cajlachl TypaJibl
MEH KBUTYJIBIK | XKaJIbl OiiM Oepeni.
Ko3ranTKLIH1Tap/ Nzyuaercs KJIaCCI/I(bI/IKauHﬂ Hargerarejge W TEIUIOBBIX JBUraTeled. 3HAKOMUT 06yqa}01u1/1x05[ C
3.2 Harnerarenu U | TCOPETUUCCKUMHU OCHOBaMM W IPHUHIUIIAMHA ,Z[CﬁCTBI/I?I HarHeTaTelerl U TEIUIOBBIX ,I[BI/IFaTCHeﬁ, nux OH/PO /ON 1
TCIIJIOBLIC KOHCTPYKIMEH, XapaKTePHbIMH PEeXUMaMHU M TEXHUKO-IKOHOMHUYECKHUMH TMOKa3aTessiMi X paboThl. J{aét
nqeuraresu/ o01rie 3HaHUS O XapaKTePUCTHUKAX, 00JIACTH NMPUMEHEHHS OCOOCHHOCTAX paboTHl M (BYHKIIMOHUPOBAHUS
Superchargers and | pa3nuYHBIX THTIOB HarHeTaTesCH, KOMITPECCOPOB, HACOCOB, BEHTUIIATOPOB, TEIUIOBIX JABHUTATENEH, TApOBBIX
heat engines TypOMH, ra30TypOUHHBIX 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.
KazaHaplK KOHIBIPFRIIAPEI MEH Oy TeHepaTOpJapblHBIH KOHCTPYKIHAJIAPHI MEH CHIlaTTaMajaphliH,
KYMBICBIHBIH (U3UKAJIBIK MPUHLUIITEPiH, ra3 XoHE KYMBIC OpTajapblHAAFbl MPOIECTEPAl 3epTTey,
Ka3aHIBIKTApIbl, Ka3aHIABIKTAPABl KBI3ABIPY OCTTEpiH XKIKTEy, Ka3aHIBIKTBIH KBI3IBIPY OETTEepiHmeri
JKBUTYy anMacy, ecenTey aicTepi, KazaHIbIK KOHABIPFBIIApbl MeH Oy reHepaTopiapblH ©HEPKICINTIK
Kazannapik KOJAaHy, OJEKTp CTaHOMSJIAPBIHAAFBI DJHEPTUSHBI TYPIACHTIPYAIH HETI3ri TEXHOJOTHSUIBIK
KOHIBIPpTBIIIAp cXeMaliaphbl, Ka3aHAbIK arpe€raTtrapblH KYpacCTbIPY, COHﬂaﬁ-aK Ka3aHABIK KOHABIPFbIIAPbIHAAat bl HEr13r1
JKOHE Oy | XKBUIY-TEXHHUKAJIBIK IPOLECTED.
rereparopiapbl /| I3ydeHne KOHCTPYKIMH U XapaKTEPUCTUK, PU3MUECKHUX IIPUHIMUIIOB pabOTH KOTENBHBEIX YCTAHOBOK M
33 Korenbheie MaporeHepaTopoB, MPOLECCOB B ra3oBoi M padoueil cpenax, kinaccupukanus KOTIOB, TOBEPXHOCTEH OH/PO/ON 1
' YCTaHOBKU ¥ | HarpeBa KOTJOB, TEINIOOOMEH B IMOBEPXHOCTSAX HArpeBa KOTJIa, METOIHK PAcYeTOB, MPOMBINIICHHOTO
naporeHepaTopLI/ NpUMCHCHHS KOTCJIbHBIX YCTAHOBOK MW IMapOrcHCPATOPOB, OCHOBHBIC TCXHOJOTHYCCKHUC CXCMbI
Boiler installations | mpeoGpazoBanms SHepruii Ha IEKTPOCTAHINAX, KOMIIOHOBKH KOTEJIBHBIX arperaTroB a TakK)Ke OCHOBHEIE
and steam | TeIUIOTEXHUYECKHUE IMPOLCCCHI B KOTCJIbHBIX YCTAHOBKAX.
generators 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.



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

Kazaugbix
arperaTTapbIHbIH
JKYMBIC TIPHHIIUI,
KYPBUTBIMAAPHI
JKOHE JKbLTYy ecebi/
[Ipuanmn  paGoTsI,

DJIEKTp CTaHIMSUIAPBIHIAFBl SHEPTHSHBI TYPJICHAIPYIIH HETi3Tr1 TeXHOJOTHSUIBIK ChI30alapbiH, Ka3aHIIbIK
arperaTTapblHbIH OpHAIACyblH, Ka3aHIBIK arperarTapblHbIH HETi3ri JKOHE KOCAIKBI KaOIBIKTapBhIHBIH
JKYMBIC PEXKHUM/ICPIH, )KbUTY 3JIEKTP CTAHIUSAJIAPBIHBIH Oy Ka3aH/IBIKTApbIHBIH koHE Oacka Oy IIbIFapaThiH
KOHBIPFBUIAP/IBIH KOHCTPYKIMSJIAPEI MEH JKYMBIC TIPUHIMITEPiH, HETi3iHeH Jie, KOCAJKbI jKa0/bIKTa Ja
00J1aThIH )KYMBIC TIpOIEeCTEePiH 3epTTey. Ka3zaHabIK KOHABIPFBICHIHBIH KbUTY €Ce0l, Ka3aHIBIKThIH KbI3IAbIPY
OeTTepiHiH TeOMETPHUSUITBIK JKOHE KBITY CHUIIaTTaMaiaphl.

I/I3yquI/Ie OCHOBHBIX TCXHOJOI'MYCCKHNX CXEM npeo6pa30BaHI/m BHGPFHﬁ Ha 3JICKTPOCTAHIIUAX, KOMIIOHOBKH

KOHCTPYKI_II/Iﬁ u KOTCJIbHBIX arperaroB, pPCKHUMOB paGOTBI OCHOBHOI'O M BCIIOMOI'aTCJIIBHOT'O O60py1IOBaHI/I$I KOTCJIbHBIX
3.4 | temioBoit  pacuer | APEraTos, KOHCTPYKIMI M IPUHIMIIBI PaOOTHl MAPOBBIX KOTJOB TEIUIOBBIX JIEKTPHYECKUX CTAHLMH U OH/PO/ON 1
KOTENbHEIX JIPYTHX MapOTeHEpHPYIOUINX YCTaHOBOK, pabOYHe IMPOLECCHl, MPOTEeKarolue Kak B OCHOBHOM TaK M BO
anCFaTOB/ The BCIIOMOTI'aTCJIbHOM O60py,I[OBaHI/II/I. Temmosoit pacyeT KOTCJIbHOI'O arperara, rcOMETpu4CeCKUC U TCIJIOBLIC
principle Of XaaKTCPUCTUKHU TTOBEPXHOCTEH HAIr'PEBa KOTJIA.
operation, The study conversion at power plants, the layout of boiler units, the operating modes of the main and
structures and | auxiliary equipment of boiler units, the designs and principles of operation of steam boilers of thermal
thermal calculation | yower plants and other steam generating installations, work processes occurring both in the main and in
of boiler units 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
Kbimy KoHE 3TEKTp dHEPTHSCHIH OHIIPYAiH KYMBIC MPOLECTEPiH, DIEKTP CTAaHIMSIAPBIHAAFEI SHEPTUSHBI
TYPACHIIPYAIH HETi3Ti TEXHOJOTHSIIBIK CXEMAaIapbIH, JKBUTBI )KOHE DIIEKTP YHEPTHACH KO3AEPiHIH TYPIEpiH,
JKOC kommaHkanapbIH 3epAeniey, JIEKTP CTAaHLIMSUIAPBIHBIH KbUTY CXeMaJlapbhlH €CEeNTeyAiH MPaKTUKAIBIK
IarapulapblH  any. KopmiaraH opTaHbl KOpFay, SHEPIHsl JKOHE pecypeTaplbl YHEMIECY, HKOHOMHKA
TYPFBICHIHAH OHTAMJIbI JKaFrJaljapibpl KaMTaMachl3 €TETIH JKaOABIKTHI TaHaay. buTiMai  31eKTp
XOC  reopusutbIK | CTAaHIUAJIAPBIHAA JKbULy JKOHE OJIEKTP ODHEPrHACHIH alylblH JKOHE TYPJICHIIPYIiH HMHHOBALMSIBIK
Herizaepi / | TocinnmepiHae KOJIaHy.
TeopeTuueckue N3yuenne paboyux MPOIECCOB MPOU3BOJACTBA TEIUIOBOM M AJIEKTPUYECKONW DHEPTHH, OCHOBHBIX
OCHOBBI TCIUIOBBIX | TEXHOJIOTHYECCKUX CXEM Hp606paSOBaHI/Iﬂ OHEPIrUU Ha OJJICKTPOCTAaHIUAX, BUABI HMCTOYHHUKOB TEIUIOH H
35 SJICKTPUYCCKUX BHCKTpPl‘ICCKOfI OHEPruv, KOMIIAaHOBKHU T3C, IMOJIYUYCHUEC TMPAKTUYCCKUX HABBIKOB pacyd€Ta TCIUIOBLBIX CXEM OH/PO JON 1
’ cTaHiuit/ DJICKTPUUECKUX CTAaHIHMHA. BBEIOOp 000pymOBaHMsS, 0OSCIICUMBAIOIIETO ONTHUMAIBHBIE YCIOBHS C TO3UITMH
Theoretical OXpaHbl OKpYKaloLIeH cpelbl, dHEPro- M pecypcocOepekeHus, OSKOHOMHKH. lIpuMmeHeHHe 3HAHMHA B
foundations of | ”HHOBAIMOHHBIX CMOCO0AX TOJYYCHUST W MpeoOpa3oBaHHs TEIUIOBOW M DJICKTPUYECKOW SHEPTUM, Ha
thermal POWer | 5JeKTPHYECKHUX CTAHLIHUSIX.
plants 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.
36 Cara 3x0oHOMHKACH! | JKBITy-DHEPTeTUKAIBIK OHTIPICTIH AaMybl MEH THIMAUIIr. OHmipicTik kamutan. IlIukizaT oHE OTBIH — OH/PO/ON 5

/ DKOHOMHUKA

caJlaHbIH SHepreTuKanblk, 6aszacel. EHOek pecypcrapbin maiinanany mocenesnepi. JKbuly SHepreTHKachIHIAFbI




orpacii/  Industry
economics

OHIMHIH e3iHJiK KyHBI. JKbUTy 3HeprusichiHIarel Oara macenenepi. TaObic, mariaa sxoHe kipictimik. FTII.
Cananmarbpl TIOFBIPIIAaHy JKoHE OIpIKTipy, MaMaHIAHIBIPY OHE BIHTBIMAKTACTBHIK. OHAIPICTIK mpormecTepi
yiieimMaacteipy. EHOeKTI yibIMIacTeipy koHe HOopManay. Dupmaimnimik sxkocmapiay. KocimopsrHmapasig
Kap KBUIBIK )KOCTIApHI.

PazButne u 3QQPeKTHBHOCTh TEIMJIOIHEPTETHYECKOTO IPOU3BOACTBA. [IpOW3BOJNCTBEHHBIM KammTall.
ChIpbeBasi M TOIUIMBO — 3HEpreTHueckas 06a3a otpaciu. [IpoOseMbl MCIOIB30BaHHS TPYIOBBIX PECYPCOB.
CebecToMMOCTh TMPONYKIMKM B TeIIodHepreTuke. [IpoOieMbl 11eHOOOpa30BaHMsSI B TEIUIOIHEPTETHKE.
Hoxonpl, npubblib U pentadenpHocTh. HTII. KoHieHTpanus M KOMOMHHUPOBAaHHWE, CHEIHATU3AIUS U
KOooIepupoBaHue B oTpaciau. Opranuzanus Npou3BOJCTBEHHBIX MpoleccoB. Opranusanus 1 HOpMUPOBAHUE
Tpysaa. Buyrpudupmennoe miuanuposanne. OUHAHCOBBIH TUIaH NPEIIPUSITHH.

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.

«KbL1y J1eKTP CTAHIMSJIAPBD» OKBITY TPAEKTOPHSICHIHBIH MOy Ibaepi /Moaysin TpaekTopun ooyueHus «TemnoBbie dnexkTpudeckue cranmuiiny/ Modules of the

learning trajectory ""Thermal power plants"

7KIC Heri3ri :koHe KOCAJIKBI Ka0AbIKTAPBIH Naiianany / JKCIIyaTalisi OCHOBHOTO H BCIIOMOraTeJIbHOT0 000pY/10BaHNUS TEMJIOBBIX YJIeKTPHYECKHX CTAHIMii/

Operation of the main and auxiliary equipment of thermal power plants

3.7

KBC Ka3aHIbIK
KOHIBIPFBLIAPBIHBI
H Koumany/
OKCIUTyaTanus
KOTEIILHOTO
obopynoBaHus
TOC/ Operation of
boiler installations
at thermal power
plants

KOC men OK KkazaHIOBIK KOHIBIPFBUIAPBIH TMaifallaHy MoceleNepiH, XKbUTy JJIEKTP CTaHIVsUIaphl MEH
OHEPKACINTIK KACIMOPBIHAAP/BIH Ka3aHAbIK KOHABIPFBIIAPBIH TEXHUKANBIK MalJalaHy J>XoHE KOHICY
KaFu/IalapblH YHBIMIACTBIPYABIH TOPTiOI MEH HEri3ri KaruIaTTapbiH, KYMBIC Ke3iHIe icke KOCy, TOKTaTy
KOHE KbI3MET KOpCeTy TopTiOiH, aBapHsFa Kapchl epekesep/i ®KoHe KYMBIC YHEMALTITiHIH Oy3bUTybIH JKOHE
OyJ1 perre ic-KUMBUIAApAbl, KOpIIaraH OPTAaHBIH JIACTaHYBIH OOJFBI30ay JKOJNIAphIH, aBapusiap MeEH
KazaTalbIM OKUFasiap Ke31HJIEr1 ic-KUMBLIIAP/Ibl, OPTKE KapChl ic-1apajap

N3yuaeT BOMPOCH HJKCIUTyaTalliM KOTEIHHBIX YCTAHOBOK Ha TEIUIOBBIX JJICKTPUUECKUX CTAHIMAX U
MPOMBINUICHHBIX TIPEATIPUATHSIX, TOPSAOK M OCHOBHBIE TNPHUHIMITEI OPTaHU3aIlMH IMPABHII TEXHUYECKOH
AKCIUTyaTallud ¥ PEMOHTa KOTEJIbHBIX YCTAHOBOK TEIUIOBBIX AJIEKTPUUECKHUX CTAHIUSAX M MPOMBIILICHHBIX
MPEeINpUATHH, TOPSIIOK ITycKa, OCTaHOBa M OOCITY)KWBaHUS BO BpeMs pabOThl, MPOTHBOABAPHIHBIE
MOJIOKEHUSI U HAPYIICHUS YdKOHOMUYHOCTH PaOOThI U ACUCTBUS MPU 3TOM, ITyTH UCKJIFOUCHUS 3arpsi3HCHHS
OKPYXAaroIIel cpenbl, NeHCTBUATIPH aBapUsSX M HECUACTHBIX CIyYasiX, IPOTHBOIOKAPHBIE MEPOIIPHATHUS

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.

3.8

KBC Ka3aH/IbIK
KOHILI)IpF I)I.HaprHbI
H JKYMBIC

JKOC kazaHAbIK KOHIBIPFBUIAPBIH TaifalaHy MEH >KOHICYMI YHBIMIACTHIPYABIH TOpTiOI MEH HeETI3ri
npuHiunTepi.  JKbUly  BJEKTp  CTaHUUSUIAPBIHIAFBI  Ka3aHIBIK  KOHIBIPFBUIAPBIHBIH ~ HOMHHAJJIBI
rapaMeTpiIepiHie aybICTIAIBI PEKUMIEP MEH MalfalaHy Mocemenepi, )KYMBIC Ke3iHIe iCKe KOCY, TOKTaTy

OH/PO/ON 1,
1




pexumepi /
Pexumbr  paboTh
KOTEJbHBIX
ycranoBok ~ TOC/
Operating modes of
TPP boiler
installations

KOHE KbI3MET KopceTy TopTiOi, aBapusiFa Kapchl epekenep jKoHe KYMbIC YHEMIUTITiHIH OY3bUTYBI JKOHE Oy
perTe ic-KUMbLIIAp, KOPIIaFraH OPTAaHBIH JAaCTaHYBIH OOJIBIpMAy JKOJJIAphl, aBapusuiap MEH jKa3aTalbIM
OKHUFaJiap Ke31HJIET1 iC-KUMBLIIAP, OPTKE KapcChl ic-mapaap

[Topsmok ¥ OCHOBHbIE NMPUHLIMITEI OPTraHU3AIMM SKCIUTyaTalliM UM PEMOHTa KOTEeNbHBIX ycTaHOBOK TOC.
Bompocsl nepeMeHHBIX peXUMOB U IKCIUTyaTallud HA HOMUHAJIBHBIX [TapaMeTpax KOTEIbHBIX YCTaHOBOK Ha
TEIUIOBBIX AJIEKTPUYECKUX CTAHIUAX, MOPSAOK IyCKa, OCTAaHOBa M OOCTY)XMBaHHUs BO BpeMsi paboTEHI,
NPOTHBOABAPUIHBIE TMOJOXEHUS M HapyLICHUs 3KOHOMHUYHOCTH paboOTBl M AEHCTBUS NPU 3TOM, MyTH
WCKJIFOUEHUS] 3arpsi3HEHUS OKPYXKAIOIIEW Cpenbl, JCHCTBUS IIPU aBApUSAX M HECYACTHBIX Clydasx,
IIPOTHUBOIIOXKAPHBIE MEPOIPUATHS

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.

OTblH  pailblHAAY

OTBIHHBIH  (U3UKA-XUMUSUIBIK KAcHETTEpi, OJapAbl 3epTTey oIicTepi camachlHaa OLTiM  aily KoHE
JarapuIapasl UTepy, OTBHIHIBI JAaiblHIAy JKOHE KalTa eHIEY TEeXHOJOTHSACHIH TaHAay, COHIAM - aK THicTi
KaOJBIKTH TaHIAy JKOHE €CeITey, OTHIH-KONIK MIapyallbUIBIFBIH JKOHE OTHIHABI IIaH AaiibIHIay HeMece
KaliTa eHJIeYy XYHeciH THIMII Xko0ajay >KOHE THICTI CXEMaHbl TaHaay, OJlapAbl AYphIC Maiinanany,
MeXaHUKaJIaHABIPY jKOHE aBTOMATTaHBIPy MACeIIeNIepiH Kapay JarJbuIapblH MEHIepy

[Tony4yenue 3HaHUN M IPUOOPETEHNE HABBIKOB B 00JacTH (PU3MKO-XUMHUYECKHX CBOMCTB TOIUIMB, METOAOB
WX WCCIIEZIOBAaHUS, MPHOOPETEHNE YMEHNH BBIOMPATh TEXHOIOTHIO MTOJTOTOBKH M TIepepadOTKH TOIUINBA, a

TEXHOJIOTHACHI/
TeXHOIOTHs TaK¥XKEC BBI6I/IpaTI> U pacCUUTbIBATL COOTBCTCTBYIOLICC 060py,Z[OBaHI/IC, HpI/IO6p€T€HI/I6 HAaBBIKOB
3.9 | moarorosku pPacCMOTPEHHUST BOIIPOCOB BRIOOpPA MEIECOO0Pa3HON CXEMBI U PAIlMOHATLHOTO MPOCKTHPOBAHUS TOIUIMBHO-
TOHJ'II/IBa/ Fue| TPAHCIIOPTHOT'O X0351CTBA U CUCTEMEI NBUICTIPUTOTOBJICHUA HJIN HepepaGOTKI/I TOILIMBa, UX HpaBI/IJII)HOI\/'I
preparation OKCITyaTallui, MCXaHU3allul U aBTOMAaTHU3alluu
technology — — — - - - -
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.
KIC xone OK | OrbmHmapasiH ¢Gu3MKa-XUMUSIIBIK KacuerTepin, omapabl JKOC xone OK 3eprrey omicrepin, op Typui
OTBIH OTBIHAAP/Ibl AABIHIAY CXEMaJlapbiH 3epTTeI7mi Kbty sHepreTMKachl OHTAWIBI CXeMallap MEH OTBIH[BI
IapyarbIbIEbl/ Karyra JalblHAay OMICTEpiH IyphIC TaHAayFa jKoHE »XoOalayra MYMKIHAIK OepeTiH OumiM. OTBIHHBIH
3.1 | TomBHOE (U3MKa-XUMUSUIBIK KaCHETTEPi, OJapAbl 3epTTey d/icTepi cajachbiHaa OUTiM aly KoHE JaFablIaplbl Urepy,
0 xo3siiictBo TOC ® | OTBIHHBIH SPTYPJi TYPJIEpiH MaiiblHmay j>KoHE KalTa OHJIEeYy TEXHOJIOTHSCHIH TaHAay, COHAali-aK THICTI

III1/ Fuel facilities
at TPP and
industrial

JKa0JIBIKTHI TAHJIAY KOHE €CCNTeY JIAFIblIapbIH UTEpPY.

Uzyuaer ¢(u3MKo-XUMHYECKHE CBOWCTBA TOIUIMB, MeTonbl HMX HccnepoBanus Ha TOC wu I, cxem
HNOJATrOTOBKU PA3JIMYHBIX BHJOB TOIUIMB TEIUIO3HEPIeTUKU 3HAHMS, IO3BOJIAIOLINE I'PAaMOTHO BHIOMpaTh H

OH/PO/ON 1,
2,11




enterprises

MIPOEKTUPOBATH ONTUMANBHBIE CXEMBI U CIIOCOOBI MOATOTOBKYM TOIUIMBA K CKUraHuio. [lomyueHne 3HaHUN U
nproOpeTeHrne HaBBIKOB B 00JacTH (PU3NKO-XMMHUYECKUX CBOMCTB TOIUIMB, METOJOB HMX HCCIEIOBAaHUS,
npruoOpeTeHne yMeHHU BHIOMpPATh TEXHOJIOTHIO TOATOTOBKH M IMEpepaOOTKU Pa3lIMuHBIX BHIOB TOILIWB,
TaKXe BRIOMPATh U PAaCCUUTHIBATH COOTBETCTBYIOLIEE 000PYAOBaHHUE.

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.

KOC  MIBIFBIPIBIK
KOHJIBIPFbLIAPbIH
Kosmany/
DKcCIutyaTanus
TypOHMHHOTO
obopynoBaHUs
TOC/ Operation of
turbine units at TPP

Koty odnexTp cCTaHUMSUIAPBIHAA JKOHE OHEPKACINTIK KOCIMOphIHAapAa TYpPOWHANBIK KaOIbIKTap.Ibl
naiijianany, sko0aigay, MOHTaXIAy JKOHE JKOHJCY, TYpPJl YHEPreTHUKAIBIK TYpOHHAIAPABIH KYMBICHI MEH
naijanany cHaTTaManapbl, TYpOUHAIBIK KOHIBIPFBIIAPIBIH KYMBICHI MCH TTaliialiaHy peKUMIEPI, KOFaphl
KOHE TOMEH KYKTeMeJepAeri KyYMbIc, Oy TypOMHANAPBIH PEeTTey KoHe KOpFay XKyWenepiH manganany, Oy
TypOMHACHIHBIH Mal IIapyalbUIbIFbIH MaliaiaHy, KOHJCHCALUSIBIK KOHIBIPFBUIAPABI Nailalany KoHE
TypOMHAIBIK, IEXTHIH KOCAIKHI )Ka0ABIFBIH MalijallaHy 3epAeTeHe I

Wzyuarotces skcrTyaTaliysi, mpoOeKTHPOBAHNE, MOHTAaX M PEMOHT TYpOUHHOTO 000pyHOBaHHS Ha TETUIOBBIX
JNIEKTPUYECKUX CTAaHIMSAX H [POMBIIUICHHBIX MNPENNpUSATHAX, pabdoTa U OIKCIUTyaTallMOHHBIE
XapaKTEePUCTUKN PA3JMYHBIX DHEPreTHYECKUX TYpOWH, PEKUMBI padOTHI M HKCIUTyaTalui TypOWMHHBIX
YCTaHOBOK, paboTa Ha MOBBIIICHHBIX U MOHWKEHHBIX HAarpy3Kax, SKCIUTyaTalus CUCTEM PETYJIMPOBaHUS U
3alIUTHl TApOBBIX TYpOWH, OSKCIUTyaTalWisl MAacisTHOTO XO3SiCTBa MapoBOM TYpOWHBI, AKCIUTyaTaIus
KOHJICHCAIIMOHHBIX YCTAHOBOK U DKCILTyaTalysi BCHOMOTaTelbHOro 000py10BaHKs TYpOMHHOTO 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.

KIC TypOunanbik
KOHJIBIPFBUTAPBIHBI
H KYMBIC
pexumepi /
Pexumbr  paboThl
TypOMHHBIX
ycranoBok ~ TOC/
Operating modes of
TPP turbine units

2KIC TypOuHamnbIK ka0IBIKTapBIHBIH SPTYPIi peXUMIEpiHe Kobanay, MOHTaX1ay skoHe nainanany. JKOC
SHEPreTUKAIBIK TYpOMHATIAPBIHBIH JKYMBIC PEXHUMICP] KOHE OJapAbl HaiganaHy >KOHE >XKOHIEY, JKbLUTy
QIIEKTP CTaHLUSUIAPBI MEH OHEPKOCINTIK KoCIMOpBIHAApAarkl TypOWHANBIK >KaOIbIKTapIbl Naiganany,
xKobasnay, MOHTaKAAY KOHE JKOHIIEY, OPTYPJI SHEPreTUKAIBIK TypOHHAIapIbIH XKYMBICh XKOHE Maiifagany
CHMaTTaManapbl, TYpOMHANBIK KOHIBIPFBUIAPABIH >KYMBIC JKOHE MaiJalaHy pEeKUMIEpi, XKOFapbl KOHE
TOMEH JKYKTEMEJIepIET] ’KYMBIC, Oy TYpOMHATIAPBIH PETTEY JKOHE KOpFay JKYHeJepiH nangarany

[IpoekTrpoBanre, MOHTAX M DKCIUTyaTalllsl B Pa3IMUHBIX pexuMax TypOwmHHOTO obOopymoBanus TIC.
Pexxumbpl  paboTBl W JKCIUIyaTauusi M PEMOHT dHepretmueckux TypOun TOC, »skcmtyaranus,
IPOEKTUPOBAHKUE, MOHTAX U PEMOHT TYPOMHHOTO 0OOPYAOBaHMS Ha TEIUIOBBIX JIEKTPUUYECKUX CTAHLUSIX U
NPOMBIIUICHHBIX — MPEANpHUsTUsAX, paboTa W OKCIUIyaTalMOHHBIE  XapaKTEPUCTHKH  Pa3IMYHBIX
JHEpPreTUYecKuX TypOWH, peXHMBI pPabOThl W OJKCIUTyaTallMid TypOMHHBIX YCTaHOBOK, palOoTa Ha
MOBBIIICHHBIX M TOHMXEHHBIX HArpy3Kax, SKCIUTyaTalls CHUCTEM PeryJMpOBaHUS W 3allUTHl MapOBBIX
TypOHH

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.

XKbUTyIbIH HEpreTUKANBIK THIMIUIC Typassl TYCiHIK Oepeni. TyTHIHYIIBUIAPIBI JKBLTY, BICTBIK CyMEH
’KaOAbIKTay JKOHE TYPFBIH JKOHE OHAIPICTIK Yil-Kalmapabl KeNaeTy KaKeTTUTIKTepiHe KbUTy SHEPTUsICBIMEH
KaMTaMachl3 €Ty CXeMalapbl MEH TEXHOJIOTHSUIAPBIH, TEXHOJIOTHSIIBIK JKYKTEMEHIH HETI3ri TypJiepiH,
KBUTYMEH >KaOJbIKTay >KYHENepiH, JKbUIYy KYKTEMENIepiH YaKbIT aFbIMBIHBIH CHIIAThl OOWBIHINA JKIKTEYI,
KBUTYy KYKTEMEJIepiH ecenTey/i JKOHE )KYKTeMe KecTelepiH, JKbUTy KYObIpJIapbIHbIH KOHCTPYKIHSIAPBIH,

Kbty pukarus KBLUTY JKeJIepiHiH THAPABIHKAIBIK JKOHE KBITY €CeNTeyiHiH Heri3iepiH 3epaeneii.
MeH KBUTYTBIK, | JlaeT monsTHE 00 sHeprermdeckoil 3¢ dektnBHOCTH Temiodukanuu. M3ydaeT cXeMbl M TEXHOJOTHH
31 | Toprap | | obecrieueHnst MOTpeOHUTENCH TEMJIOBOW JHEprHeil Ha HYXIbl OTOIUICHHUS, TOPSYEro BOJAOCHAOKEHHS W
3' Termodukanyst ¥ | BEHTWISIIMA KIJIBIX M TPOW3BOJICTBEHHBIX ITOMEIEHH, OCHOBHBIE BHIBI TEXHOJOTHYECKOW HArpy3KH,
TETJIOBhIE cetn/ | kmaccuUKalUs CUCTEM TEIUIOCHAOKEHUs, TEIUIOBBIX HArpy30K IO XapakTepy MPOTEKaHHs BO BPEMEHH,
Heat supply and | pacuer TemioBbIX HAarpy30K W MOCTpPOEHHE TPa()UKOB HArPY30K, KOHCTPYKIUH TEIUIONPOBOIOB, OCHOBBI
heat networks THAPABIMYECKOTO M TEIUIOBOTO PACUETa TEIIOBBIX CETEH.
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.
OHEPKICINTIK KOCIMOPHIHAAP MEH KOMMYHAIBIK CEKTOPABIH OPTAIbIKTAHABIPHUIFaH )KbUTYMEH Ka0IbIKTay
KYHenepiHiH MakcaThl MEH HeTi3Ti cXeMaJapblH, JKbUTy XYKTEMECiHIH TYpJepiH >XoHE JKbUTy Keliiepi
XKaOABIKTapeiH 3epreneiini. JKblmy KesmepiHiH JKbUTy cxemajapbiMeH; Oy JKoHE cy IKeJiJepiHiH
CXeMaJapbIMeH, KOHCTPYKIMSUIApbIMEH JKOHE J>KYMBIC PEXHMIEPIMEH; JKbUTy TachIMalAaFbIIITapIbIH
napaMeTpiIepiMEH KOHE JKbUTYy TYTHIHY KECTENEPIMEH; XKbLITY JKYKTEMENEepiH PEeTTey OMiCTEPiMEH, >KbUTY
XKeutymen XKeJTiJIepiH maiganany Heri3gepiMeH TaHBICTHIPAIbI.
KaOIBpIKTaY N3yvaer Ha3HaueHWE M OCHOBHBIE CXEMBI CHCTEM IIEHTPAIN30BAHHOTO TETUIOCHA0)KEHHUS MPOMBIIIIEHHBIX
3.1 | merizmepi /OCHOBBI | MPENNPHUATHH U KOMMYHAJIBHOTO CEKTOpa, BUJIOB TEIUIOBOW HArpPy3KH U 00OPYAOBaHUS TEILIOBBIX CETEH.
4 TeriocHabkenust/ | 3HAKOMHUT C TEIUIOBBIMH CXEMaMH HCTOYHHKOB TEIUIOTHI; CO CXEMaMH, KOHCTPYKIMSIMH U PEKUMaAMH

Basics of heat
supply

pa60T1>1 MMapoBbIX U BOJAHBIX CCTCP’I; C IapamMeTpamMu TCIUIOHOCUTEICH M Fpa(l)I/IKaMI/I TCHJ’IOHOTpe6J'IeHI/I$I;
MCTOJaMU PETYJIIMPOBaHUA TCIJIOBBIX HArpy30K, OCHOBaMU OKCILTyaTalliU TCIIJIOBBIX CeTel.

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.
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Koba 2.

CepiKTeCTiK KACIMOPBIHAAPABIH (YHUBEPCUTETTIH FBUIBIMH MEKTENTEpi) KbI3METiI OarbIThIHAA FHUIBIMH-

JKeurysHnepretukan | 3eprrey >kymbicTapbl. KocimopbelH KbI3METiH Tannay (MEKTENTEpHiH FHUIBIMU JKETICTIKTEpi) KoHE 3epTTey
arbl MOCeJIeCiHIH KOWBLIYbl. BYpBIHFBI IIbIFapManapra 9[cOu IIoiy, Tanmay. 3epTrey oaicreMeci. 3epTrey
JKBUTYOTKI3TIIITIK OeiMi. 3epTTey HOTMKENEPiH TAIKbIIAY. 3epTTey HOTIKEIepi MEH KOPHITHIHIBUIAPEI OOMBIHIIA YCHIHBICTAP
porecTep. azipiiey. 3epTTey HoTmkKelepi OOWbIHINA ecenl MaiblHaay jKoHe Kopray. KyphUIBIMIBIK MaTepHajiiapIblH
KorapwiTemnepaTy | Herisri KaCHETTEPiH 3epTTey, onapabl nypbic Tagaay koHe XKTK ecenrey
pasisl arperar | M3yuyeHne OCHOBHBIX CBEIEHHHA O BBICOKOTEMIIEPATYPHBIX TEIJIOTEXHUYECKUX YCTAaHOBKAX, THUIIOB
ece6i./ IIpoekT 2. | ycTaHOBOK, MX XapakTEPUCTHK, IIPUHIMIIOB JEHCTBHS M CO3JAHME YYETHOH IIPAKTUKH, OBJIAJCHHE
[Mponecco 0a30BbIMU 3HAHUSIMH, CIIOCOOCTBYIONIMMHU (POPMHUPOBAHHIO BBICOKOOOPA30BAHHON JTMYHOCTH C IIUPOKUM
TEIUIONPOBOIHOCTH | KPYro30pOM M KYJIbTYpOH MBIIUICHHUS, HaBBIKAMUA pPabOTBl C COBPEMEHHOW TEXHUKOH M yMEHHEM
31 |B HCIIOJIb30BAaTh M BHEIPSATh B MPOM3BOJCTBO MH(POPMAIMOHHBIE TEXHOJIOTHH B chepe npodeccrHoHaIbHOI
5 TEIIOOHEPTETUKE. | AESTEIBHOCTH, U3yYUTh OCHOBHBIE CBOWCTBA KOHCTPYKIIMOHHBIX MAaTEPHAIOB, TPOU3BOJUTH WX MPAaBUIILHBIH
Pacuer BBIOOD W pacyeT BTY
BeIcoKoTemreparyp | The study of basic information about high-temperature heat engineering installations, types of installations,
HOTo arperatal | their characteristics, principles of operation and the creation of accounting practices, mastering basic
Project 2. Processes | knowledge that contributes to the formation of a highly educated personality with a broad outlook and
of heat conduction | culture of thinking, skills in working with modern technology and the ability to use and implement
in thermal power | information technologies in production in the field of professional activity, to study the basic properties of
engineering. structural materials, to make their correct choice and calculation of HTU.
Calculation of a
high-temperature
unit
Koy Oepy cumarTtamanapblH — aHBIKTAyJbIH TPAaKTHKAIBIK JaFAbUIapBIH, CTAllMOHAPNBIK JKOHE
KeutysHeprerukan N o . . s
CTallMOHAPJIBIK eMec KYWZeri KbUTy KOHEe Macca amMacy MpOIECTEepiHiH TeHIASYyJIepiH MICHIyAiH Herisri
arbl JKBLLY -a/IMacy oNiCTepiH, OHMIPICTIK MEMTepAeri XKbUTy OTKI3TIIITIK MpolecTepiMeH OaiIaHbICThl KYpAeT Macernenepai
ngI_ICCTC'pI.. HICMIY/i, KOCiOM KBhI3MET CalachIHIAaFbl aKMapaTThIK TEXHONOTHSIIAPABl KOJIAHYABI JKOHE OHJipicKe
HEPKICIHTIK €HT13yli, KYPBUIBIM/BIK MaTePUAIAPIBIH HETI3Ti KaCHETTEPiH 3epPTTLY, OJapasl AyYphic TaHaay koHe XK TK
nemrrepai ecenrey /
IIponeccol CeelTEy
TCII)'[J'IOO veHa 5 W3yuuth 1 BbIpabOTATH NPAKTHYECKHE HABBIKH ONPE/IENCHHS XapaKTEPHCTHK NEPEIATH TEILIA, OCHOBHbIC
3.1 | remoHepreryike, METO/ABI PEIICHUS] YpaBHEHHH IPOLIECCOB TEIUIOMAcCOOOMEHa B CTAllMOHAPHOM U HECTAIlMOHAPHOM
6 Pacter COCTOSIHHH, PEIICHUE CIOXHBIX 33J]a4, CBA3aHHBIX C MPOIECCAMHU TEIUIONPOBOJAHOCTH B MPOMBINUICHHBIX
[POMBILLTEHHBIX neyax, I/ICHOJ’II)30ljaTB U BHCAPATH B IMPOU3BOJACTBO HH(i)?pMaHHOHHBIe TEXHOJOInnu B C(bepe
Hededi/ Heat NpoeCCHOHANBLHON  JACATENLHOCTH, W3YYHUTh OCHOBHBIC CBOWMCTBA KOHCTPYKIIMOHHBIX MAaTEpHAIOB,

transfer  processes
in thermal power
engineering.

Calculation of
industrial furnaces

MPOM3BOIUTH UX NPABUIBHBII BEIOOD 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.
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«OHepPKICINTIK KbLTYIHEPTeTHKA» OKBITY TPAEKTOPHICHIHBIH MOAYJbAepi / Moayu TpaekTopuu odyyenus «IIpombinuieHHast TemnodHepreruka»/ Modules of

the educational trajectory "'Industrial heat power engineering"




OK Heri3ri ;koHe KOCAJIKBI Ka0IbIKTAPbIH Naiigajany / JKCIJIyaTanusi 0CHOBHOTO W BCIOMOTaTeILHOT0 000PY10BaHHs IPOMBIILIEHHBIX MpexnpHsaTHii/

Operation of the main and auxiliary equipment of industrial enterprises

KOC men OK KazaHIBIK KOHIBIPFBUIAPBIH MalJaliaHy MaCceNeNepiH, )KbUTy JJIEKTp CTaHIUsUIaphl MEH
OHEPKACINTIK KOCIMOPBIHAAPABIH Ka3aHIbIK KOHIBIPFBUIAPBIH TEXHUKAIBIK MaiianaHy >KoHE >KOHAEY
KaFuJaapblH YHBIMIACTBIPYABIH TOPTIOI MEH HETI3ri KaFuaaTTapbliH, KYMBIC Ke3iHAE iCKe KOCYy, TOKTATy
KOHE KBI3MET KOpceTy TopTiOiH, aBapusiFa Kapchl epeKelepli jKOHE JKYMBIC YHEMIUITiHIH OY3BUTYBIH
XKOHE OYJ1 peTTe ic-KMMBLIIAp/Ibl, KOpIIaraH OPTaHBIH JIACTAHYBIH OOJFHI30aY JKOJAAPHIH, aBapHsiiap MEeH

6K Ka3aHJBIK | jxa3araiibiM OKUFaIap Ke3iHACT! iC-KUMBLIIAP/Ibl, OPTKE KapChl icC-IIapanapibl 3epaeieii
KOHJBIPFBLUIAPbIH
KOHHaHY/ I/I3yqaeT BOIIPOCHI J3KCIUTyaTallUM KOTCJIbHBIX YCTAHOBOK Ha TCIUIOBBIX JJICKTPUYCCKUX CTaHIUAX U
91<cnnyaTau1/m MMPOMBIIIJICHHBIX TPCANPUATHAX, MOPAAOK U OCHOBHBIC NMPUHIMUIIBI OpPraHU3allvy IpaBUJI TEXHUYECKOM
3.1 KOTEJIBHOTO OKCIITyaTalluid U pEMOHTA KOTCJIbHBIX YCTAHOBOK TCIJIOBBIX JICKTPUYCCKUX CTAHIUAX W MPOMBINUICHHBIX
7 o6opynosanus I111/ OPEANPUATUN, MOPSAOK IIyCKa, OCTaHOBA U O6CJ‘Iy)KI:IBaHI/I}I BO BpeMsi palOThl, MPOTHUBOABAPUITHEIC
Operation Of bOiler TTIOJIOKECHHUA IiI' Hapymeﬂnf 3KOHOMHWYHOCTH pa60Tm " JCUCTBUA IIPpU 3TOM, IIYTHU UCKIIIOYCHUA 3arpsA3HCHUA
installations of | OKPYAIOLICH CPE/BL, ACHCTBUSIPH aBAPHUAX U HECYACTHBIX CIy4asiX, IPOTUBOIOXKAPHBIC MCPOIPHSTHS
industrial Studying the issues of operation of boiler installations at thermal power plants and industrial enterprises,
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 accidents and accidents, fire OH/PO/ON 1,
prevention measures. 2,11
OK KazaHIbIK KOHIBIPFBUIAPHIH TalJallaHy MEH JKOHIEYAlI YWBIMAACTBIPYIBIH TOpTiIOI MEH Herisri
KaruaarTapbsbl, JKbLTY SJICKTP CTaHIUAJIapbIHAAT bl KasaHAbIK KOHABIPTbLJIaPbIHBIH HOMMUHAJIAbI
OK xazaHzbIK nmapaMeTpiepiHiie aybIChallbl PeKUMAEp MEH NainanaHy, KYMBIC Ke3iH/le TOKTay OHE KBI3MET KOpCETy
KOHIBIPFBUIAPBIHEI | MOCEJIEepl, aBapusfa Kapchl epekesiep >KOHE JKYMBIC YHEMJUTNriHIH Oy3bUIybl koHe Oyl perrte ic-
H )KYMBIC opeKeTTep, KOpIlaraH OPTaHBIH JAacTaHybIH OOJIBIpMay >KOJIAAPHI, aBapusulap MEH )Ka3aTaibIM OKHUFayap
pexumepi / Ke31HJET1 ic-opeKeTTep, OpTKe KapcChl ic-1uapaiap
Pesxxumbl paboTh ITopsimok U OCHOBHBIE NPUHIUIBI OPraHU3ALMH HKCILTyaTallUd U PEMOHTAa KOTENbHBIX ycTaHOBOK IIII,
3.1 KOTCIIBHBIX BOIIPOCHI IEPEMEHHBIX PEXKMMOB U OKCINTyaTallud HA HOMUHAJIBHBIX IMapaMETpax KOTEJIbHBIX YCTAHOBOK Ha
8 YCTaHOBOK HH/ TCIUIOBBIX B3JICKTPUYCCKUX CTAHIUAX, OCTAHOBA U O6CJ'Iy)KI/IBaHI/I$I BO BpCMs pa60TbI, HpOTHBO&BﬂprIHI:IG
Operating modes of | momoXeHns ¥ HAPYIIEHUS SKOHOMUYHOCTH PaOOTHI U JEMCTBHUS TIPH STOM, IIYTH MCKIIIOUEHUS 3arPA3HEHMS
boiler installations | okpy>karomieit cpespl, ASHCTBUANPH aBapusX U HECYACTHBIX CIIy4asix, MPOTUBOMNOKAPHBIC MEPOTIPHUSITUS
of industrial The procedure and basic principles for organizing the operation and repair of boiler installations at industrial
enterprises 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
Korapeiremnepary | JKorapel Temmeparypalibl KbUly >KaOObIKTAPBIHBIH HETI3r JepeKTepiH, KOHABIPFBUIAPIBIH TYpJCPiH,
3.1 | pamsl  mporecTep | OJIAPABIH CHIIaTTaMalIapbiH, OPBIHIAY OMICTEPiH, MaigalaHy epeKIIeIIIKTepl MeH KoJaeMiH 3epTreiimi. XKeury OH/PO/ON 1,
9 MEH SHEPTUSCHIH ajly MEH MaiAanany IblH HeT13T1 NPUHIMITEPIH 3epTTey. 2,11

YKOFaphITEMIIEpaTy

Ke3 kenreH KoOHCTpyKIusmapabiH, JKorapbl Temmeparypajibl arperaTrTblH KYHAIpy KypBUIFBIIAPBIH




paisl
KOHJBIPFBUIAPAbI
Kosaany/
BricokoTemnepary
pHBIE IIPOLIECCHI U
OKCILTyaTanusa
BBICOKOTEMIIEPATYP
HBIX YCTaHOBOK/
High Temperature
Processes and
Operation of High
Temperature Units

KBUTYTEXHUKAJIBIK €CENTEeY JaFaAbuIapbiH Urepy. JKyMbIC CXeMaChIHBIH KYMBIC ICTEY1 %KOHE 9PTYPIIL )KYMBIC
pexxuMaepinaeri KaOABIKTBIH THIMIUICH OoJpKay YIINIH TEXHOJOTHSUIAPABI o3ipliey JKOHE KOCAIKBI
JKaOIBIKTHI TAHIAY.

Kypc m3y4aer OCHOBHBIE [aHHBIE BBICOKOTEMIIEPATYPHOTO TEIUIOTEXHUYECKOTO OO0OpYIOBaHUS, THIIBI
YCTaHOBOK, MX XapaKTEPUCTHKH, METOJbI BBINOJHEHUs, JKCIUTyaTallMOHHbIE OCOOCHHOCTH M 00JIacTh
npumeHeHus. M3yueHrne OCHOBHBIX PUHIIMIIOB MTOJYYEHUS U UCIIOB30BAHMUS TEIUIOBOH SHEPTHH.
[TpuoOpereHne HABBHIKOB TEIUIOTEXHHYECKUX PACUETOB COXKMIATENIBHBIX YCTPOWCTB JIOOBIX KOHCTPYKIHH,
BBICOKOTEMIIEpaTypHOro arperata. Pa3paboTka TexHONOruii ¥ moadop BCIIOMOTAaTeNIbHOTO 000pyIOBaHUS
Ut QYHKIIMOHUPOBAHUS CXEMBI pa0OThl W MPOTHO3MPOBAaHUS A(P(EKTHBHOCTH PAabOTHI 00OPYIOBAaHUS B
Pa3IMYHBIX PEKUMAX pabOoTHI.

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.

JXorapel TemmeparypaiblK HpOLECTep JKYPETIH METALIyPIHsUIBIK IeIITep MEH OSHEepPTreTHKAIIBIK
KYPBUIFBUIAPJBIH, KYPBUIBICBI MEH JKYMBICBIH 3€pTTeiili. OHEpKoCINTIK MemTep MEeH OHEpKICINTIK
KOCIOPBIHAAP/ABIH JKBUTY KYPBUIFBUIAPBIHBIH TYPJEpPi, OJapIblH CHIIATTaMasapbl, KYMbIC mpuHOoumi. Kes

OHepKacinTiK KeIreH KOHCTPYKUMsIapAblH, JKoFapbl TeMIlepaTypajibl arperaTTblH — KYHIIpYy  KYpBUIFBLIIAPBIH
IeTep JKOHE | JKBUTYTEXHHKAJIBIK €CEeNTey AaFAbUIapbiH Hrepy. JKYMBIC CXeMaChIHBIH )XYMBIC iCTeY1 )KoHE SpTYPIIi )KYMBIC
OHEPKACIITIK pexuMIepinAeri KaOABIKTHIH THIMAUITIH Oo0JDKay YINIH TEXHOJOTHSJIApAbl 93ipiey »oHE KOCAIKBI
KOCIMOPBIHAAPAbIH | JKa0JbIKTHI TAHAAY.
KYpPBUIFbLIapsl/ Nzywaer ycTpoiicTBO M paboOTy METAUTYpTHYECKHX Iedell W IHEepPreTHYecKHe ammapaThl, B KOTOPBIX
39 ITpombinuIeHHBIE IIPOTEKAKOT BBICOKOTEMIIEPATYPHBIE IPOLIECCHI. THUIBI IPOMBIIUICHHBIX [I€4€d M TEIUIOBBIX YCTPOMCTB
0' MeYN U YCTPOWCTBA | TIPOM. IPEANPHSTHA, UX XapaKTePUCTHKH, IIPUHITAIT AeHCTBUA. [IproOpeTeHrne HaBBIKOB TEIUIOTEXHAYECKIX
IMPOMBIIIICHHBIX pac‘IéTOB COXKHUI'aTCIIbHBIX yCTpOfICTB JIFOOBIX KOHCprKL{Hﬁ, BBICOKOTEMIICPATYPHOI'O arperara. Pa3pa60TKa
TpEANPUITHi/ TEXHOJIOTHA M TOA00p BCIOMOTAaTEIFHOTO O0OpYAOBaHUSA IS (YHKIHMOHUPOBAHHS CXEMBI PabOTHI U
Industrial furnaces | mporuo3upoBanust 3ppeKTHBHOCTH pabOThI 000PYIOBaHHS B PA3JIMYHBIX PEKUMaxX pabOTHI.
and devices of | Studies the design and operation of metallurgical furnaces and power apparatuses in which high-temperature
industrial processes take place. Types of industrial furnaces and thermal devices at industrial enterprises, their
enterprises 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 MIBIFRIPIBIK | JKBUTy DJIEKTp CTAHIMSUIAPBIHIA JKOHE OHEPKOCINTIK KOCIMOpPHIHAApAa TypOWHANBIK KaOIbIKTapIbl
KOHABIPFBLIAPLIH naiijanany, >kobanay, MOHTaXJay *XOHE XOHAEY, TYPJdl SHEPreTHUKAIBIK TYpOMHAJIapAbIH >KYMBICHI MEH
3.2 | kommany/ naiiajany cumarramMayiapbl, TypOUHAIBIK KOHIBIPFBIIAPABIH )KYMBICHI MEH MalaiaHy pPeKUM/IEPI, KOFaphI OH/PO/ON 1,
1 Oxcmyaranus JKOHE TOMEH KYKTeMeJepAeri KyMbIC, Oy TypOMHAIaphIH peTTey JKoHE KOpFay KylenepiH maimanany, Oy 2,11
TypOUHHOTO TypOWHACHIHBIH Mail MapyarblUIBIFRH Malgatany, KOHICHCAITUSIBIK KOHIBIPFRUIAPABI MalJalaHy >KOHE

obopynosanwus I1I1/

TypOMHAIIBIK, IEXTHIH KOCAIKHI a0 IbIFbIH MalJalIaHy 3epeieHe T




Operation of
turbine equipment
of industrial
enterprises

WzyuaroTces SKcIuTyaTanus, pOeKTHPOBaHHE, MOHTaX U PEMOHT TYpOMHHOTO O0OpYIOBaHHUS Ha TETIOBBIX
JNIEKTPUYECKUX CTAaHLUMSX M I[POMBIIUICHHBIX MNPEONpHATHSAX, paboTa W IKCIIyaTalHMOHHbBIE
XapaKTePUCTHKH Pa3IMYHBIX JHEPreTHUECKUX TypOWH, PEeKHUMBI pabOThl M JKCILTyaTalluil TYpOMHHBIX
YCTaHOBOK, pab0Ta Ha MOBBILICHHBIX U MOHWXEHHBIX HAarpy3Kax, 9KCIUIyaTalusl CUCTEM PEryJIUPOBaHUS U
3alIUThl TApOBBIX TYPOWH, JKCIUTyaTalysl MAacIsSTHOTO XO3SHCTBa TApOBOM TYpOHMHBI, OSKCILTyaTalus
KOHJICHCAIIMOHHBIX YCTAHOBOK U 3KCIUIyaTalsi BCHOMOTaTelbHOro 000py1oBaHus TYpOMHHOTO Liexa

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

OK  TypOHHANBIK

Kbty 2J1€KTp CTaHIMSIAPhl MEH OHEPKACINTIK KOCINOpPBIHAApa TYpOMHAJBIK KaOIbIKTap/Abl Maiganany,
xo0aray, MOHTaK/IAY KOHE KOHIIEY, OPTYPIIl SHEPTeTHKAIBIK TypOWHAIApABIH dKYMBICHI KOHE Maiiaiany
CHIIaTTaMasapbl, TYpOMHAIBIK KOHIBIPFBUIAPIBIH JKYMBIC PEXKUMIIEP] MEH JKYMBICHI, )KOFAaphl JKOHE TOMEH
KYKTeMeJlep/ie )KYMEBIC icTey, OacKkapy jkoHe KOpFay[blH JKYMBICHL. Oy TypOWHaIapbIHBIH Kyhenepi, MyHai
Oy TypOMHamapbl KOHABIPFBUIAPBIHBIH JKYMBICH, KOHAEHCATODPJBIK KOHABIPFBUIAPIBIH >KYMBICH JKOHE

KOHJIBIPFBUIAPBIHEI TypOUHAJIBIK, LIEXTHIH KOCAJIKBI a0 ABIKTAPBIHBIH KYMbICHI
H xyMmbic | [IpoekTupoBaHne, MOHTaX M OKCIUIyaTalldsi B pa3IMYHBIX PEKUMax TYpPOMHHOTO  00OpYHOBaHUS
39 pexxumIepi / | IPOMBIIUIEHHOTO TMPEANPUATHS, IKCIUTyaTalldsi W PEMOHT HSHEPreTHYSCKUX TYpOUH MPOMBIILICHHBIX
2' Pexxumbl  paboTHI | MpeanpusATH, SKCIUTyaTalys, NPOCKTUPOBAaHHWE, MOHT&X M PEMOHT TYpOMHHOrOo  O0OpyIOBaHUS Ha
TypOUHHBIX TEIUIOBBIX DJICKTPUYECKUX CTAHIUSAX W MPOMBIIUICHHBIX MPEANPUITHSAX, PadoTa M SKCIUTyaTalMOHHBIC
yCTaHOBOK/ XapaKTePUCTHKH Pa3IMYHbIX JHEPreTHUECKUX TYypOWH, PEeKHUMBI pabOThl M JKCIUIyaTalui TYpOMHHBIX
Operating modes of | ycranoBOK, pab0oTa Ha MOBBIIIICHHBIX U MOHIKCHHBIX HAIPy3Kax
turbine units 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
JKbuTyIbIH dHEpPreTHUKAIBIK THIMIUIITT Typasibl TYCiHiK Oepemi. TYTHIHYIIBUTAPABI KBUTY, BICTBIK CYMEH
JKaOAbIKTay JKOHE TYPFBIH KOHE OHAIPICTIK Yil-Kalmapabl KeNaeTy KaKeTTUTIKTepiHe KbUTy YJHEPTUsICBIMEH
Keutydrranus KaMTaMachi3 €Ty CXeMalaphl MEH TEXHONOTHSUIAPBIH, TEXHONOTHATBIK KYKTEMEHIH }Eerizri TypnepiH.,
. - KBUTyMEH )Ka6,£[I>IK’1.“ay KYHENEPiH, KBLTY KYKTEMENICPIH YaKbIT aFbIMBIHBIH CHIIATEI OOMBIHINIA KIKTEY/I,
KBUTYy KYKTEMEJIepiH eCenTey/li JKOHE )KYKTeMe KecTelepiH, KbUTy KYObIpJIApbIHBIH KOHCTPYKIIHSIAPHIH,
3.2 Topap / JKBLTY XKEJIePiHIH THAPaBIMKAIIBIK JKOHE JKbUTY €CENTEYiHIH HeTi3JIepiH 3epaeie. OH/PO/ON 1,
3 Tenxopueans — u Haer mnoustue o0 sHepreTndeckoil 3¢dexkTuBHOCTH Temnodukanuu. M3yyaer cxemMbl W TEXHOJIOTUH 2,11

TEIUIOBBIE CceTH /
Heat supply and
heat networks

obecnieueHusi moTpedUTENEe TEIUIOBOW JHEpPrHed Ha HYXIbl OTOIUICHHSA, TOPSYETO0 BOJOCHAOXKEHUS W
BEHTWJISALIMU JKUJIBIX WM IPOU3BOJCTBEHHBIX IOMEIICHHUH, OCHOBHBIE BUABI TEXHOJOTHYECKOH HArpys3KH,
KJaccU(UKaNus CUCTEM TEIUIOCHAOXKEHHS, TETUIOBBIX HArpy30K IO XapakTepy NMpPOTEKaHUs BO BPEMCHH,
pacyeT TEMJIOBBIX HArpy30K M IOCTPOCHHE TPaUKOB HArpy30K, KOHCTPYKLUHUH TEIUIONPOBOJIOB, OCHOBBI
THIPABINIECKOTO M TEIUIOBOTO pacyeTa TEIUIOBBIX 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.

OHEpKACINTIK KOCIMOPBIHAAP MEH KOMMYHAJIBIK CEKTOPABIH OPTAIBIKTAHIBIPHUIFAH KbUTYMEH KaOAbIKTAY
JKYHeNepiHiH MakcaTbl MEH HEri3ri cXeMmalapblH, JKbUIy XXYKTEMECIHIH TYPJIEpiH *OHE JKbUTy JKemijepi
*KaOJBIKTaphIH  3epaeneiai. JKblly Ke3JepiHiH JKbUTy CXEMajapbiMEH; Oy JKOHE Cy IKeNUIEpPiHIH
CXeMaJapbIMEeH, KOHCTPYKLMSJIAPHIMEH JKOHE JKYMBIC PEKHUMAEPIMEH; JKbUTy TaChIMaJIarbIIITap.IbIH
napameTpliepiMeH JKOHE KbUIy TYTHIHY KECTEJepiMEH; XKbUIy JKYKTEMENIEPiH PETTey OAiCTepiMeH, KBLTY

Keutymen KeJIJIepiH naiganany Heri3iepiMeH TaHbICThIPaIbL.
ka0 bIKTaY N3yuaer Ha3HAYCHHWE U OCHOBHBIC CXEMBI CHCTEM IEHTPATH30BAHHOTO TEIUIOCHAOKEHHS MPOMBIILICHHBIX
3.2 | meriznepi/ OCHOBBI | IPENNPUATHIH U KOMMYHAIBHOTO CEKTOPA, BUAOB TEIUIOBOIM HAarpy3Kd U 00OpYJOBaHHS TEIUIOBBIX CETCH.
4 TeriocHabkeHust/ | 3HAKOMHUT C TEIUIOBBIMH CXEMaMH HCTOYHHKOB TEIUIOTHI; CO CXEMaMH, KOHCTPYKIHMSIMH W PEKAMaMH
Basics of heat | paboTbl MapoBBIX M BOISHBIX CETEi; C MapaMeTpaMu TEIUIOHOCUTENEH M rpadMKaMu TEIUIONOTPEOICHUS;
supply METOIaMU PETyIUPOBaHHsI TEIIOBBIX HATPY30K, OCHOBAMH KCILTYaTAIIMU TETUIOBBIX CETEH.
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.
’Koba 2. | CepiKTecTiK KoCIMOPHIHAAPABIH (YHHUBEPCUTETTIH FHUIBIMA MEKTENTepi) KbI3METI OarbIThIHAA FHUIBIMU-
XKbutysHepretukan | 3epTTey *KyMmbIcTapbl. KociMOpbIH KbI3METIH Tanjay (MEKTENTEpIiH FhUIBIMU JKETICTIKTEpi) kKoHE 3epTrey
arbl MocelNeciHiH KOWBUIYbl. BYpBIHFBI IIbIFapManapra o[ebu mony, Tanmay. 3epTrey omicreMeci. 3epTrey
JKBLTYOTKI3TIIITIK OeiMi. 3epTTey HOTMKEIIEPIH TAIKbLIAY. 3ePTTEY HOTHXKEIEPi MEH KOPBITHIHIbLIAPEI OOMBIHINA YCHIHBICTAP
MporecTep. azipiiey. 3epTrey HoTwmkenepi OOWBIHIIA ecen aiiblHAay jkKoHe Kopray. KypbUIBIMIBIK MaTepuainapIbH
JXorapbITemriepary | HErisri KaCHETTEpiH 3epTTey, oyapabl aypeic Tanaay xoHe XKTK ecentey
paibl arperar | HayuHo-uccnenoBatensckas padoTa Mo HAINPaBJICHUIO JNEATEIHHOCTA MPEANPUATHH-TAPTHEPOB (HAYYHBIX
ecebi./ TIpoekT 2. | mkonx By3a). AHAIN3 AEATEABHOCTH NPEANPHATHS (HAYYHBIX JOCTHKEHHM IMKOJ) M ITOCTaHOBKA 3alaui
[Tponeccor uccnenoBanus. JlutepaTypHelii  0030p M aHaiuM3  HOpeAUlecTBYOIMX — pabor. Meromonorus
3.2 | TemIOMpOBOAHOCTH | MCCleAoBaHui. MccnemoBarenbckas — 4yacTth. OOCyKIEHHE  pe3ysbTaTOB  HCCemoBaHuid. BeipaboTka OH/PO/ON 1,
5 B PEKOMEHAIMIA TI0 pe3yJbTaTaM UCCIICAOBaHUN U BBIBOJIBL. [10ArOTOBKA U 3aIIuTa OTYETA M0 pe3ysibTaTaM 2,11
TEIJIODHEPTETHKE. | McCieoBaHui. V3ydeHne OCHOBHBIX CBOMCTB KOHCTPYKIMOHHBIX MAaTEpPHAIOB, UX NPABWILHBIA BHIOOD U
Pacuer pacuer BTy
BBICOKOTEMIIEPATYP
HOTO arperata/ | Research work in the direction of activity of partner enterprises (scientific schools of the university).

Project 2. Processes
of heat conduction
in thermal power
engineering.

Calculation of a

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.




high-temperature
unit

>KI>IJ'Iy 6epy CUIIaTTaMaJIapblH  aHBIKTAYJbIH  IMPAKTHUKAJIBIK  AarAbUIApbIH, CTAllMOHAPJIBIK  JKOHC

JKbutysHeprerukan N S . . .
AFLL SKBUTY AIMAC CTAllMOHAPJIBIK €MeC KYHJETl KbULy JKOHE Macca ajiMacy MpPOLECTEPIHIH TEHICYJIEPIH IIELIYyIlH HEr13rl
yi y onicTepiH, OHAIPICTIK MeITepAeri KbUTy OTKITIIUTIK MpoLecTepiMeH OaiaaHbICTBl KYpAET Macesenepai
II T . . . ..
eli{?izc?ﬁ ik LISy 1, KoCiOM KBI3MET CaJIaChIHIAFbl AKIapaTThIK TEXHOJIOTHMSJIapAbl KOJIAAHYIAbl JKOHE OHIIPICKE
pract eHTi3y[i, KYphUIBIMABIK MaTepHangapAblH HETi3r1 KacHeTTepiH 3epTTey, ojapasl aypeic TaHaay skoHe JKTK
newrepai ecenrey /
IIpoueccel ceentey
Terl)'IHOO6MCHa B W3yunth n BBIpabOTaTh MPAKTHYECKHE HABBIKHA ONPEIENCHHS XapaKTePUCTHK Iepeaadu Terla, OCHOBHBIE
3.2 TeIIOSHEPIeTHKE MCTOJbl PCHICHUA ypaBHeHHfI aponcccoB TemIoMaccooOMeHa B CTalMOHAPHOM W HECTAIlMOHApPHOM
6' Pacyer P ) COCTOSIHUM, PCUICHUE CIIOXKHBIX 3ajiad, CBA3aHHBLIX C IMPOHECCaMM TCILUIOIIPOBOAHOCTH B NPOMBINIJICHHBIX
POMBILIIECHHBIX ne4vyax, MHCHOJb30BaTb W BHCAPATb B IMPOU3BOACTBO I/IHCI)OpMaLII/IOHHBIe TEXHOJIOTUHU B cq)epe
ngeﬁ/ Heat NpoeCcCHOHANLHON  JESATENIFHOCTH, W3YYUTh OCHOBHBIC CBOWCTBA KOHCTPYKIIMOHHBIX MAaTEpHAIOB,
MTPOU3BOJINTH WX MPaBUILHBIA BEIOOP U pacyeT BTy
transfer  processes - - 7 — -
in thermal power To study and develop practical skills for determining the characteristics of heat transfer, the main methods
engineering for solving equations for heat and mass transfer processes in a stationary and non-stationary state, solving
Calculation. of 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
industrial furnaces . . . .
materials, to make their correct selection and calculation of HTU.
OKBITYABIH KOCbIMIIA TYpJiepi/ JononnuTeabHble BUALI 00y4yeHus/ Additional types of training
Koy HepreTMKachlHOAFbI  TEXHOJOTTSUIBIK — MPOLECTepAi  iCKe  achIpyIblH, KOHCTPYKTOPJIBIK-
TEXHOJIOTHSJIBIK KY)KaTTaMaMeH JKYMBIC ICTEyHIiH MPaKTUKAIBIK JaFdblJIapblH MEHrepy, ©HAIpiCTiK-
TEXHUKAJIBIK KBISMETKEPJICD OpBIHJIafITBIH KYMBICTapra KarbICy, XbUIYOHEPICTHKAJIBIK >1<a611511<Tap)151
naﬁﬂanaﬂy, 1IITEH JKYMBIC KaruJacbl MCH KYPbUIBIMBI MCH TAHBICY, GH,I[ipiCTiH TCXHOJIOTUAJIBIK sz[eci MCH
TaHBICY. [IpakTWKaHBI OTKI3y OPBIHIAPHI: DHEPTETHKANBIK JKOHE KBITY-dHEPTETHKAIBIK KOCITOPBIHIAD,
Kobanay MeKeMelepi, FBUIBIMU-3epPTTey YHBIMIAaphl, OHEPKICINTIK KOCIMOPBIHAAP MEH J>KOFaphl OKY
.. . OPBIHAAPBIHBIH 3€pTXaHaJIaphbIl.
Onpipic Taxipuode PHIRAAP 1. 3P P
2 / BnaneHHe IMPAKTUYCCKUMH HaBbIKaMU pCaIU3allii TEXHOJIOTMYECKHUX IIPOIECCOB B TCINIOOHEPICTUKE,
a00TBl C KOHCTPYKTOPCKO-TEXHOJIOTHMYECKOHN OKYMEHTanuen qaCcTUEC B aboTax, BBIMNOJHIEMBIX
4.1 HpOHSBOHCTBeHHaﬂ lIt)I OH3BO CTBeHHO-I’)[ZXHI/IIT)-IeCKI/IM IIepCcoHaAJIOM §KCI}I’JI aTra HI/ISI ,TGI?IIJIOBHG I‘CTI/I‘II)CCKOFO’ 000 OBaHUA OH/PO/LO
' MPaKTHKA 2/ P A P i yaran P Py i 1,413

Industrial Practice
2

O03HAKOMJIGHHE C YCTPOMCTBOM M NPUHLUUIOM pPabOThl M3HYTPH, TEXHOJOTHYECKHM IPOLECCOM
IPOU3BOACTBA. MecTa NpOBEACHUS NPAKTUKHU: SHEPreTHYECKHE M TEIUIOOHEPreTUYECKUE MPEAIPUITHS,
MPOEKTHBIE YUPEKACHUS, HAYyYHO-HUCCIEOBATENbCKIE OpTaHMW3alnd, JabopaTOpUu TMPOMEBIIIICHHBIX
MPEINPUATHH M HEMOCPEICTBEHHO BHICIINX YUEOHBIX 3aBEeICHHII.

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 and heat
power enterprises, design institutions, research organizations, laboratories of industrial enterprises and




directly higher educational institutions.

CTyneHTTepAl SHEpreTHKa KOCIMOPHBIHAA WHXKEHEp Jaya3bIMBbIHAA IMPAKTUKAIBIK JKYMBICKA AalbIHAAY,
IUTUIOMIIBIK  KYMBIC KOHE IUIUIOMIBIK 00a TaKbIphIObI OOMBIHIIIA KAXKETTI MaTepHalgap MEH
Ky)KaTTaMaHbl ipiKTey, OKBITYAbl KOPBITBIHABI O€KiTy MakcaThlHAa Xypridieni. IlpakThkanel eTKi3y
OPBIHAAPHI: PHEPTreTHKAIBIK KOHE JKbLTY-IHEPTEeTHKAIBIK KOCIOPBIHIAP, KBUTYJIEKTP OPTAIBIKTAPBIHJIA,
MADC, b1y oKeminepi, FBUIBIMH-3€pTTEY YHbIMIAphl, XKoOajay WHCTUTYTTapbl, ©HEPKACINTIK

Jumnom KOCIMTOPBIHAP MEH JKOFaphl OKY OPBIHIAPBIHBIH 3epTXaHaIaphl
QIJIBIHIAFBI [IpoBomuTCS € TENBIO TIOATOTOBKH CTYACHTOB K TIPaKTHYECKOW paboTe B JODKHOCTH HHXKEGHEpa Ha
ToxKipuoe/ SHEPreTUIECKOM MPEINPHUATHH, T0I00pa HEOOXOIUMBIX MAaTEPHAIIOB U JOKYMEHTAIIUH 0 TeMe JTUIIOMHOM OH/PO/LO
4.2 | IlpenauruiomHas paboTBl W NOWIUIOMHOTO MPOEKTa, WTOTOBOTO 3aKperuieHus oOydeHus. MecTta TpOBEACHUS NPAKTUKH: 1413

NpaKkTUKa/ JHEpreTUdeckhue M TeIulodHeprerudeckue mnpexanpuarus, TOL, I'POC, Ttemnosele ceTtn, Hay4HO- n
Undergraduate WCCIIEZIOBATENbCKIE OPTaHU3aLMH, IPOEKTHbIE HHCTUTYTHI, 1a00paTOPUH MPOMBIIUIEHHBIX MPEANPHUITUN U
practice Bricimx y4eOHBIX 3aBe/IeHHi

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.

KopsiThinasl atrectatray/ UTOoroBasi arrecranusi/ Final attestation
5.1 | JumioMasIK JMmmoM eIk sk00anayablH MakKcaThl — JKbUTy SHEPTreTHKAchl OOWBIHINA JUILTIOMIBIK KO00aHbI (KYMBICTHI)

YKYMBICTBI a3ipyiey JKOHE KOIMIIUIK alfblHAa KOpFay apKbUIBI OKY IPOIIECiHZIE KOJI JKETKI3UITeH OKY HATMXKEJepiH
(>xo0aHBbI) xazy kepceTy. JKoba MbIHaTapAbl KAMTHIBL: 9A€OHETTEPAl IOy JKOHE OHTAMIIBI TEXHUKAJBIK LICIIIMII HETi3/ey;
JKOHE KOpray TEXHOJIOTHSIIBIK  TIPOIIECTIH TMapaMeTpiiepiH ecenTey; TEeXHONOTHSIBIK JKaOABIKTHI Jkobamay JKoHe
HeMece KelleH i *a0JIBIKTapabl )Ko0aNay; OaraapiaaManay xoHe T.0. JIUIoMAbIK )K00aHbl YHUBEPCUTET OKBITYIIBLUIAPE MCH
eMTHUXaH MalbIHAay | CepikTec  KOCIMOPBIHAAPABIH  HMHXKEHEPINIK-TEXHUKAIBIK  KBI3METKEpJIpIHEH  TYpaThiH  OipJjecKeH
JKOHE TarcChIpy / aTTECTAIMSUTBIK KOMHUCCHUS Oaraaiiibl.
Hanncanwue u Lenv OunoamHozo npoexmuposanus — 0eMOHCMPAayus 0OCMUSYHINBIX Pe3yIbmamos o0yyenus 6 npoyecce
3aImra obyuenus nymem paspabomku U NYOIUYHOU  3aujumsl  OUNJIOMHO20 HpoeKkma (pabomwvl) nHO
JUTIIOMHOM menaoanepeemuxe. Ilpoexm exmouaem @ cebs: aumepamypHulii 0030p U 000CHOSAHUE ONMUMATLHOLO OH/PO/LO
paboThI (IPOEKTA) | MEXHUUECKO20 PpeueHus;, pacuém Rnapamempos MeXHOIOSUYECKO20 Npoyecca; NpoeKmupo8anue 1491113

WUJIA IIOATIOTOBKA U
cJaya
KOMIIJICKCHOT'O
sk3amena/ Writing
and defending a
thesis (project) or
preparing and
passing a
comprehensive
exam

MEXHOA0SUYECKOl OCHACMKU U KOHCMPYKYUU 000pYy0068anus; NpoSpamMmuposanue u m.n. Juniomuwiil
npoekm Oyoem OYEHUBAMbCA COBMECMHOU aAMmMeCMayUoHHOU KoMuccueli U3 ducia npogeccopos
VHUBEPCUMEMa U UHHICEHEePHO-MEXHUYECKUX PADOMHUKO8 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.




(xonbI/moamuck/Signature)

«TopaiireipoB yausepcuteTi» KeAK MukpoxBamudukanmus 0arnapiaamMaaapsl
IMporpammbl MukpokBanupukanuii HAO «TopalirbipoB yHHBepcUTe»
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Yuusepcutertin OOK teparacer / [Ipencenarens YMC
ynuBepcutera / Chairman of the University EMC

I1. Beikos / P. Bykov

Xarrama/IIpotokoi/Protocol Ne
» 20

Binim 6epy OarmapiaMachIHBIH KOBI )KOHE aTaybl/
Kox n HaumeHoBaHue 00pa3oBaTeIbHOM MPOTpaMMBbl/
Code and name of the educational program

6B07111 Kbl1y3Hepreruka
6B07111 TennnosHepreTnka
6B07111 Thermal power engineering

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

Ne Monyns ataysl/ Kz/ Cemect IToH xouBl/ [TonHiH aTaysl/ [k sxoHe bakpinay OKy HoTIXECI/
Hazpanue monyns/ | ECTS p/ Kon Haspanue aucuurumHel/ KOMITOHEHT/ HBICAHBI/ Pesynbrar
Modulename CeMmecT | JUCIMIUIMHBI Nameofdiscipline ukn 1 KOMIOHEHT/ dopma o0yuenus/
p/ / CycleandComponent kourpossi/ | Educationaloutco
Semeste | Disciplinecod Formofcontr me
r e ol
MukpoxBanudukxanusa — KazaHabIK xadabIKTAPBIHBIH onepaTopbD» Ne2.1 moxyi /
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/OK3/Exa OH/PO/LO
j 2202 PEKUMIEPIH pETTEyY KoHe OakplIay / 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 KazannbiK >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
«MuxpoxBamnpukanust — TyponHAIBIK Ka0ABIKTHIH onepaTopb» Ne2.1 MmoxyJi /
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 Emt1/Ok3/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 ecebinen MUKpoKeamupurayus 6a20apiamaiapviy Kauma ecenmeyee xcoi oepinedi (0inim anyuviHoly 0inim Oepy 6a20apiamacblHbiy
Oetlini wenbepinoe HCymMbic Kacinmepi OOUbIHULA JHCYMBIC MACIpudeciniy pacmanean 60ayvl) /
Ilpumeuanue: oonycxaemcs nepezauém Ilpocpamm mukporgamu@urayuu 3a cuem HUngpopmarbnozo obpazosanus (natuyue y 00yuaouje2ocs n0OMeepIcOeHHO20 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 aTaysl/ . 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 iCTE€y MPUHIUOTEPI, SHEPreTUKAIBIK ayIdUT KE3iHJIEe OJIIIey omicTepi, KaTelepii
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/ KaTeliKTepi, oJapAblH Maina 0oy cebenrTepi, emIey omicTepi MEH Kypajiapbl, TEMIIEpaTypaHbl OIIIIey
Thermal o/icTepl MEH acmamnTapbl, KbICHIMJIbI, KbICHIM albIPMAIIBUIBIFBIH JKOHE JCHTEHiH eJliey oficTepi MeH
engineering acranTapbl, CYHBIKTBHIKTAp/IBIH, Ta3Jap/AblH JKoHe OyIbIH HIBIFBIHBIH emmey. lIpakTukanslk cabakTapia
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. 3epTXaHalblK cabakTapia CTyIAeHTTep CGU3UKAIBIK [amajiapbl eJey
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 Qucyuniumvl A6715€mMcss NOO20MOBKA CMYOEHMO8 K O0esmelbHOCHU, CEA3AHHOU C U3MEpeHUeM U
Koumpoaem menjomexnuyeckux u opyeux geauuut. Codepoicanue OUCYUNTUHBL: 8UObL U KAACCUDUKAYUS
UMEpUMENbHbIX Npubopos, NPUHYUN Oelicmeuss npudopos, Memoobl UMEPEeHUll Nnpu 3SHep2oayoume,
Memoouku oyenku nozpewHocmu. Cmyoenmul u3yuam: HNOZPEUHOCMU UBMEPEHUs, NPUYUHbL  UX
B03HUKHOBEHUS, MemoObl U CpeOCmaa UsMepenull, Memoobl U Npubopvl 015l USMEPEHUs memMnepamypbl,
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Adjustment and
control of
operating modes
of boiler
equipment

Memoobl U Npubopvl Ol UMEpPeHus O0dasleHuss, pPA3HOCMU OA8IeHUll U YPOGHS, UsMepeHue pacxood
acuoxkocmetl, 2azo8 u napa. Ha npaxmuyeckux 3anamusix cmyoeHmuvl HpOGeOym aHAAU3 U OYEHKY
NOSPEWHOCIU USMEPEHUS, NOBEPKY MEXHUUECKUX MAHOMEMPOS U MEPMOIIEKMPUUECKUX MEPMOMEMPOS,
onpeoenenue 3aK0HA PAcnpedenetust NOSPEUHOCMY NPU USMEPEHUU PACX00d U CKOPOCTU MenJIOHOCUMEIS.
Ha nabopamopnuix 3ausamusx cmyoenmol ucciedyrom mMemoovl usmepenus Guudeckux eeiuyut, mMemoosl
00pabomxu SKCNEPUMEHMATLHBIX Pe3YIbMamos, Memoobl OYEHKU NOSPEUHOCHU USMEPEHUU, a4 MAaKice
npuHyun oelicmeusi meniomexuuyeckux ycmpoucms. Mmoecosas oyenxka Oyoem cghopmupoeana 8 xooe
3auumsl HOpM@OIUO.

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 Ka3aHBIK >Ka0JbIKTAPBIHBIH CEHIMJIl KOHE aKayChI3 KYMBICHI MEH PEXKHMJICPiH 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, KabIbIKTHIH JKYMBIC PeXUMIEP1, Ka3aHIBIK ka0 IbIKTaphIH ChIHAY JKoHE Oamnray, maH JaibHaay
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 JaCTaHYbIH 3epTTey, Oy Ka3aHAapbIHBIH KbI3IBIPY OCTTEpiHiH
IPO3USIIBIK KOHE KOPPO3USUIBIK TO3YBIH 3€PTTEy, Ka3aHIBIK KOHIBIPFBICHIHBIH CY PEXHUMIH PETTEy KOHE
Oakputay, 3epTrey Oy Ka3zaHIapblHbIH OapaOaHOapblHAArbl TeMIlepaTypaHblH OipKelKi eMecTiri MeH
KEepHEYiH, TIKeJed arblHABl Oy Ka3aHIApbIHBIH TaOUFW alfHAJIBIMBI MEH JKaHy Ti30eKTepiHiH dKpaHAapbiH
CbIHAYy JX9HC PCTTCY, 6y Ka3aHAbIKTAPbIHbIH aCa KbI3AbIPFBIIITAPBIH CbIHAY KOHC PETTCY, SKOHOMaﬁ3CpHepI[i
CBIHAY XXOHE PEeTTey, TapTNa KOHABIPFhUIAPHIH TalIaaHy ChIHAFBI, ChIHAY YKOHE IaH JalblHaay KyHenepi
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 601abl.

Lenv oucyuniunvt — npuobpemenue HABLIKOE HALAOKYU U KOHMPOJISL HA0ENHCHOU U Oe3a8aputiHoll pabombl u
pedcumos KomenvHozo o0bopyoosanus. Codepoicanue OUCYUNIUHBL: Yeau U 3a0ayu NYCKO-HALIAOOUHBIX
pabom, nyck 060py008aHusi 8 IKCHIYAMAYUIO, NOTHOE U HENOJHOe MEXHUUECKOe 0CBUOemelbCmBosanle,
pedcumvl pabomuvl 000pY006aAHUS, UCHbIMAHUE U HATAOKA KOMENbHO20 000pY0068aHUsA, UCHbIMAHUe U
HanaoKka cucmem NbUIENPUSOMOGIEHUsL U UX 000PYO08aAHUsl, UCCIe008AHUE XAPAKMEPUCUK U NPOYeCCos
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MONOYHBIX YCMPOUCME, HANAOKA 20PENOYHbIX YCMPOUCMS, HALAOKA MONOYHO20 DPEeNCUMA, UCCIed08aHue
HAPYIICHLIX  3A2PA3HEHUNl NOGEPXHOCMEl Hacpesa Naposblx KOMJI08, UCCIe008aHUE IPO3UOHHO20 U
KOPPO3UOHHO20 UZHOCA NOBEPXHOCMEN HAZPesd NAPOBbIX KOMI08, HANAOKA U KOHMPOTIb 800HO20 PENCUMA
KOMENbHO20 azpe2amad, UCCied08aHue memMnepamypHbvix HepasHoOMepHOCIell U HaANpsaXceHull 8 6apabaunax
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 UCIBIMANHUSL MA200YMbESbIX YCMAHOBOK,
ucnvlmanue U HAAAOKa CUCMEM RbLIenpucomosienus u ux ooopyoosanus. Ha npaxmuueckux sansmusix
CMYyOeHmbl 0C80M MEMOObL HANAOKU, UCNLIMAHUSA U KOHMPOJISL PA3TUYHBIX PENCUMOE PahOmbl KOMETbHO2O0
000py006anUs, BKIIOUASL COOMEemMcmayouee scnomozamenvroe obopyodosanue. Oyenusanue npoudem 8
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.
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[oHHIH MakcaThl — Ka3aHJBIK >KaOJIBIKTapbIHIA KOHJEY XYMBICTAPBIH XKYPri3y IarJbUIapblH MEHIepy.
[lonre w™pIHamap Kipedi: Ka3aHIOBIK LEXBIHBIH >KaOABIKTaphIH JKOHIEYIl YHBIMAACTBIPY, >KOHACY
KYMBICTapblH JKOCIHApJlay, KAa3aHAbIK arperaTbiHbIH HETI3r1 JKOHE KOCAJKbl >KaOIbIKTapbhlH >KOHICY
TEXHOJIOTHSACHL, JKOHACYNEH JKaOOBIKTHI KaObUIAay JKOHE OHBIH camachlH Oaranay, KaOABIKTHI
PEKOHCTPYKIMSATIAY KOHE JKaHAPTy HETi3/epi, HOPMAaTUBTIK-KYKBIKTHIK aKTUIEpal MaimanaHy. ofpeouerrep,
XKaOABIKTHl KeHAey OOHbIHIIA KyKaTTaMaHbl —peciMiey, Ka3aHAbIK KOHIBIPFBUIAPBIH  KOHAEYI1
YUBIMIACTBIPY JKOHE TypJepi, >KbUIBITY OETTEpiH J>KoHEe Ka3aHIblK Oapa0daHIapblH KOHJACY, OTTHIK
KYpBUIFBUIAPBIH, apMaTypaiaplbl, KYObIpJIbl aya >KbUIBITKBIIITAPBIH JKOHIEY, TOCEYy KOHE OKIIayiay
XKyMBbICTapbl. [IpakTHKanblK cabakTapia CTYACHTTED >KOHJICY JKYMBICTAPBIH JKYPTi3y JoHE Ka3aHIBIK
*aOJpIKTapblHA KBI3MET KOpCeTy ofiCTepiH MeHrepeni. baramay eHJipic OKUIiHIH KaThICybIMEH
JIEMOHCTPAIVSUTBIK EMTHUXAH TYPIHE OTEIi.

Lenv oucyuniunvl — npuobpemene HABLIKOE NPOBEOEHUS. PEMOHMHBIX PAOOM KOMENbHO20 000PYO08AHUSL.
Codeporcanue OUCYUNTUHBL: OP2AHU3AYUSL PEeMOHmMA 000pY008aHUs KOMENbHbIX Yexo8, NIAHUPOSaHUe
PEMOHMA, MEXHONIO2USL PEMOHMA OCHOBHO20 U 8CHOMO2AMENbHO20 000PYO0BAHUs KOMENbHO20 azpe2amd,
npuemka 060py008aHus U3 peMoHma U OYeHKA e20 Kaiecmed, OCHOBbl PeKOHCMPYKYUL U MOOepHU3aAYUU
000py006aHUs, UCNOTL30GAHUE HOPMAMUGHOU TUMEPAMYPbL, COCMAGIEHUEe OOKYMEHMAyuu Ha PEeMOHM
000pYy006aHUsl, OP2AHU3AYUS U BUObL PEMOHMA KOMENbHbIX YCMAHOB0K, PEMOHM NO8ePXHOCHell Ha2pesa U
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bapabanos KOMi08, peMOHM 20PENIOYHBIX YCMPOUCMS, 2APHUMYPbI, Mpyouamuix 8030yxonodozpesamenetl,
00MYpOBOUHbIEe U UB0JAYUOHHBIE pabombl. Ha npaxmuueckux 3ausamusx cmyoenmvl 0C80SM Memoobl
NposedeHUs PeMOHMHBIX padom u 00CHYIICUBAHUSL KOMeNbHO20 0bopydosanus. Oyenusanue npoiidem 8
8UOe OeMOHCIMPAYUOHHO20 IK3AMEHA C yHacmuem npedCmagumelis npou3800Ccmasd.

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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[ToHHIH MakcaThl — Ka3aHJBIK >Ka0JbIKTAPBIHBIH JKYMBICHIHIAFBI MYMKIH OOJaThIH aBapUsUIBIK KOHE
KAJIBITITAH THIC YKAaFIaNIap bl OKBIN YHpPEHY, CTYIEHTTEPII OJIap/IbIH aJbIH alyFa jKoHe JKOIFa NaibIiHaay.
[Tonre MbIHajap Kipedi: Ka3aHABIK KaOJBIKTApPBIHBIH KYMBICHIHIAFBl aKayJbIKTAp/Ibl JKOK KOHE XKOI0,
Ka3aHIBIK JKaOJBIKTapblHa KBI3MET KOPCETy Ke3iHAETri KayillCi3MiK JXoHe epT Kayilci3miri epexenepi,
Ka3aHIbIK KOHJIBIPFBUIAPBIHBIH CEHIMJIUIr 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],
Ka3aHJBIKTapAbl Malanany Ke3iHae OONFaH aBapUsUIapAbl TEPren-TeKcepy TOPTiOi, aBapHsIapIbIH aJIbIH
ally JKoHE OKIIayJiay IIapanapbl, TOTCHIIE KarJainap Ke3iHAeri NepCOHANbIH iC-opeKeTTepi, aBapHUsIIbIK
COHJIIPY 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
000pY008anUsl, NOOOMOBKA CIYOEHMO8 K UX npedynpexcoenuto u aukeuoayuu. Cooepaicanue OUCYUNIUNDL:
NOUCK HEUCNPABHOCIMeEll U YCMPAHEHUsl HeNOIAOOK 8 pabome KOMenbH020 000py008anUsl, NPAGULA MEXHUKU
bezonachocmu U NOJNCAPHOU  Oe30nacHocmu  npu  00CaAyICUsaAHUL  000pPYO08anUs  KOmMaodzpe2ama,
HaoexcHocmv U 0e3a8apuiiHocms npu pabome KOMEIbHbIX aAcpecamos, AGapUliHbIIL 0CMAHO8 KOMId:
NPUYUHBL U MEXHOI02US, NOO2OMOBKA IKCHIYAMAYUOHHO20 NEPCOHANA, NPOMUBOABAPULIHbIE MPEHUPOBKU,
0053aHHOCMU  DKCHIIYAMAYUOHHO20 — NEPCOHANA  CIydae  GO3HUKHOGEHUSI  A6Apull,  CEA3AHHbIX  C
00CHYHCUBAHUEM KOMAO0S8, NOPAOOK PACCIe008AHUL ABAPULL NPOUCUEOWUX NPU IKCHIyamayuu KOmios,
Mepbl NPOPUAAKMUKY U TOKATUZAYUY A8aApUll, Oelicmeue NepPCoHand 8 A8apUIIHbIX CUMYAYUsIX, A6aAPULIHbLUL
OCTAHO08 BCHOMO2AMENbHO20 000PY008aAHUsI KOMETbHLIX Yycmanoox. Ha npaxmuueckux 3ausamusx
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 onepaTopbn Ne2.2 Moay.i /

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

Module Ne2.2 «Microqualification - Turbine equipment operator»
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[TonHiH MakcaTbl TypOMHANBIK *KaOBIKTBIH CEHIMII JKOHE aKayChl3 JKYMBICHIH Oanray jkoHe Oakbuiay
JaFAbUlapelH  MeHrepy Oonbin TaObutafsl. IIoH MBIHamapasl KaMTHOBL: iCKE KOCY >KYMBICTApBIHBIH
MakcaTrTapel MEH MIHAeTTepi, TypboarperaTTapiasl ChlHAyFa OpHATydaH KEWiHri  JalbIH;ay,
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 TypOWHaJBIK KOHIBIPFBIHBI TEPMIESUTBIK CHIHAYABIH OHAWIATBUIFAH O[iCi, 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. Coodepoicanue OUCYUNTUHLL, Yeau U 3a0adu NYCKO-HANAOOUHbIX 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 O0ea’3payuoOHHbIX U NUMAMENTbHbIX YCMAHOBOK, VAPOWEHHbIU Menoo
MeNnI06020 UCHLIMAHUST NAPOMYPOUHHOU YCMAHOBKU, OCHOBHbIE CNOCOObI U MEMOObl HANAOKU, Pe2yIUpOGKU
U ucnvlmanus mMypoOuHHO20 000pPYO08AHUS, YCMPOUCMEA NPUBOO08 U UCHOJIHUMENbHbIX MeXAHUIMO8
cucmem pezyiuposanusl, Munogulx cxem YNpaeieHus npueoodami, OCHOGHvle MpedO8anUsi HOPMAMUBHOU
OoKyMeHmayuy no Haiaoke u coave 8 IKCHIYAMayuio mypouHHo20 000pY008aHUs, MUNOBbIE CXEeMbl
VAPAGAEHUSL U pecyIuposanus mypounHozo 06opyooganus. Ha npaxmuueckux 3auamusx cmyoeHmul 0C8osm
MemoObl HANAOKU, UCNbIMAHUA U KOHMPOIA PA3IUYHBIX PEXHCUMO8 pabomvl mMypOUHHO20 000PYOOSAHU.
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

OH/PO/LO
9,10,11




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.

2.1.2 | TypObunanbIk [ToHHIH MaKcaTbl TYpOUHANBIK KaOIBIKTap bl KOHICY KYMBICTAPBIH XKYPTi3y AaFAbUIaAPBIH MEHI€PY OOJIBII
XKaOJIBIKTHI Tabbuianel. [loHre MbIHamap Kipeai: TypOWHANBIK LeX XaOABIFBIH KOHACYIl YHBIMAACTBIPY, JKOHICYI
KOHJICY KOHE Kocrapiay, TypOOarperarThlH HEri3ri JKOHE KOCAJKBI JKAOJBIFBIH JKOHICY TEXHOJIOTHSCHI, KAOIBIKTHI
TEXHHUKAJIBIK XKOH/ICYJeH KaObUIIay JXOHE OHBIH calachlH Oarajiay, aOABIKTBl PEKOHCTPYKIMSUIAY KOHE JKAHAPTY
KBI3MET KOpceTy / | Herizmepi, HOPMaTUBTIK-KYKBIKTHIK HOpMalapabl TMaimganaHy. omeOueTTep, >KaOABIKTHl KOHIeYy OOWBIHIIA
Pemont u Ky)KaTTaMaHbl JIalbIHIAYy, TypOWHANApAbl SKOHIEYJi YUBIMIACTBIPY IJKOHE Typliepi, TYpOUHAIIBIK
00CITy’)KBaHHE KaJIaKTapAbl KOHE OarbITTAyIIBl KaJIaKTapIbl KOHEY, TOCEY JKOHE OKIIAyJay KYMBICTApBL. TokipuOerik
TypOUHHOTO cabakrap/a CTYJCHTTEp TYpPOUMHAIBIK >KaOJIBIKTHI KOHCY JKOHE KBI3MET KOPCETY OMICTEpPiH MEHrepe/i.
obopymoBaHus / baranay ennipic eKiJTiHIH KaTEICYBIMEH JIEMOHCTPANFSUIBIK EMTHUXaH TYPIHIE OTEI.
Repair and Lenv oucyuniumvl — npuobpemenue HABbLIKOS NPOBEOCHUS PEMOHMHBIX pabom mypouUnHO20 000PYO0BAHUS.
maintenance of Cooeporcanue OuCYunaunbl: OpeaHU3AYUL DPEMOHMA 000PYO008aAHUS MYPOUHHLIX YEX08, NAAHUPOBAHUE
turbine equipment | pevonma, mexnonocus pemomma OCHOBHO20 U 6CROMO2AMENLHO20 000PYOO8aAHUs MYPOOYCMAHOBKL,
npuemka 060py0o8aHus U3 pemoHma U OYeHKa e20 Ka4yecmed, OCHOBbl PEKOHCMPYKYUU U MOOepHU3AYULL OH/PO/LO
000py008aHUsL, UCNONL308AHUE HOPMAMUBHOU TUMEPAmypbl, COCmasienue OOKYMeHmayuu Ha peMOHMm 10,11
000pYy006anUsl, OpeAHU3AYUS U BUOLL PEMOHMA MYPOUH, PEMOHM TONAMOK U HANPAGIIOue20 annapama
mypoun, 0OMypoGoUHble U U3OISAYUOHHLIE pabombl. Ha npaxmuueckux 3aHAMusX CMYOeHmbl 0CGOSM
MemoObl NPOBEOCHUsT PEMOHMHBIX pabom u 00caydcusanus mypounrHo2o obopyoosanus. OyenHusanue
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.
2.1.3 | TypOuHabIK [ToHHIH MakcaThl TypOWHAIBIK >KaOIBIKTEIH JKYMBICBIHIAFBI MYMKIH OOJAaTBIH aBapISUIBIK JKOHE KaJIBITITaH
KaOTBIK TBIC JKaFJaiaplbl OKYy, OJIAPIBIH ANJbIH ally JXoHE or. [IoH MbIHaNapabl KaMTUIBL, TYpPOMHAIBIK
KYMBICBIHBIH KaOIBIKTHIH YKYMBICBIHIAFbl aKAyJIBIKTAPJbl KOK JKOHE KO0, TYpPOMHANIBIK IIeX KaOJbIKTapblHA KbI3MET
aBapUsIIBIK XKOHE | KOpCeTy Ke3iHeri Kayilci3iK jkoHe opT Kayilci3Iiri epeskenepi, TypOHHaIapAbIH CEHIMIIIIT MEH aKayChi3
KaJIBITITHI EMEC JKYMBICBI, TYPOMHAHBIH aBAPHUSIIBIK TOKTATBUIYBI: c€OSHTEepl MEH TEXHOJIOTHACHI, MaljaliaHy MepPCOHAJBIH OH/PO/LO
XKaraainapel / OKBITY, alaTTHIK JKarJaiiFa OKBITY, KayanTsl TypOMHAJApFa TEXHUKAJIBIK KbI3MET KOpCETyre OalIaHbICTHI 9,10,11

ABapuiiHble U
HeILITaTHbIE
cUTyaruu paboThl
TypOUHHOTO

aBapusuIap Ke3iHAe MaiifanaHymsl MepcoHai, TypOMHamapibl HaipanaHy KesiHae OOJFaH aBapHsIap.bl
Tepren-Tekcepy TopTidi, aBapHsUIapIbIH AIIBIH ally JKOHE OKIIayJay [Iapajiapbl, aBapHsUIbIK KarIaiinapaa
MEPCOHANBIH  iC-OpeKeTTepi, TYpOMHAHBIH KOCAJIKbl KaOABIKTApBIH aBapusIIBIK COHAIPY OipIik.
[TpakTHKanbIK cabakTapa CTYISHTTep TYpOHMHAJBIK Ka0IBIKTa aBapHSUIBIK JKYMBICTapJbl OpBIHAAY




obopymoBanus /
Emergency and
abnormal
situations of
turbine equipment
operation

omicrepin MeHrepeni. baranay aypI3imia jkoHe jkaz0arra cayaTHaMaHbl KAMTHTHIH apajiac eMTHXaH TYpiHIe
oTe/Il.

Lenv Oucyuniunbl — U3yUeHUEe BOIMOICHBIX ABAPULIHLIX U HEUMAMHBIX CUmyayutl pabomsl mypOUHHO20
obopyoosanus, ux npedynpescoenus u auxsuoayuu. Codepocanue OUCYUNTUHBL: NOUCK HeUCNpasHocmell u
VCMPAHEHUs. HeNnOIA0OK 8 pabome OCHOBHO20 U BCIOMO2AMENbHO20 MYPOUHHO20 060PYO08aHUs, NPAGUIA
MexXHUKYU 6€30NACHOCIU U NOAHCAPHOU De30NACHOCMU NPU 0OCTYACUBAHUU 0O0PYO0BAHUS MYPOUHHO20 YeXxd,
Haoexchocmv U Oezasapuiinocmes npu pabome mypOuH, ABAPULHBLIL OCMAHO8 MYPOUHbLL: NPUYUHBL U
MEXHON02Usl,  NOO2OMOBKA  IKCHIYAMAYUOHHO20 — NEPCOHANd,  NPOMUBOABAPULIHbIE — MPEHUPOBKU,
0053aHHOCMU  IKCNIIYAMAYUOHHO20 — NEPCOHANA  CAydae  GO3HUKHOGEHUSI  ABapull,  CEA3AHHbIX  C
obcnyxcuganuem mypoun, nopsaodox pacciedo8anus asapuil HPOUCUEeOWUX NpU IKCHIyamayuu mypouH,
Mepbl RPOPUAAKMUKY U TOKATUZAYUY A8aAPUL, OeliCmeue NePCoHANd 6 A8aAPULIHbIX CUMYAYUsX, A8APULIHbIIL
0CTNAHO08 BCHOMO2AMENLHO20 000PYO0BAHUs MYPOUHHLIX Yycmanosok. Ha npaxmuueckux 3aHamusix
CMYOeHmbl 0C80AM Memoodbl NPOBeOeHUs aABaApUliHbLIX pabom mypourHozo obopydoeanus. OyeHueaHue
npotidem 8 ude IK3AMeHA, AHATOSUYHO20 KBATUDUKAYUOHHOMY 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.




