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MogynbalK  6blm 6epy 6argapnamacsl Kenea KyXaTtTap HerblHoe 1 MemiekeTTLW >Orapbl X3He Xorapbl OKYy OpHblHaH KewHN 6wm cTtaHgaptel (Kp BEM
a3lpneHreH/MogynbHasa obpasoBaTesibHaa nporpamma paspaboTaHa Ha ocHoBaHuM  20.02.23 Ne 66 pepgakumacol)/ TOC BbICWEro U NOCNEBY30BCKOro o6pa3oBaHuna (B pefakuuu
cnepyrownx gokymeHto/ The modular educational program is developed on the MHuMBO PK ot 20.02.23 Ne66) / State Standard of Higher and Postgraduate Education (as
basis of the following documents amended by the MESRK dated 02.20.23 No. 66)
2. KasaxcTaH Pecny6nukachl xorapsbl 6w m 6epypuy YATrbLL, OLWKTL K
weybepllaunoHanbHas pamka Keanudumkauuii  Bbiclwero o6pasoBaHus  Pecny6auku
KasaxcTtaH/National Qualifications Framework for Higher Education of the Republic of
Kazakhstan
3. K3abwu craHgapt/MpodeccnoHanbHblin cTaHgapT/Professional standard:
- NC «3kcnnyatauma v peMOHT KOTNOTYpOUMHHOro o6opypoBaHua» YY Akagemuns «TypaH
Mpodu».
- Xumunyeckaa sogonoarotoska kotios. TOO «BPDEXxperts»
- MC «3KcnnyaTauus M peMoHT 060pyaoBaHMA 1 TpybonpoBOALOB TennoBbiX ceTeli» TOO
«BPDEXxperts»
- MC «OpraHnsaums u 3KCNayaTaums 3SHeproTexHM4yeckoro o060pyf0BaHMSA Tena0BOMN
anekTpocTaHumu» TOO «BPDExperts»
- MNC «Peanusayuns v cbbIT Tennosoit aHeprueit» TOO «BPDExperts»
- MpoeccnoHanbHbIA cTaHAapT «3JKcnayaTaums cUCTeM TeNN0CHabXeHns». MpunoxexHne K
npukasy Ne 262 o1 26 gekabps 2019 roga Mpeacefatens MpaeneHns HaumoHanbHoOM nanatsl
npeanpuHumaTteneii Pecnybanku KasaxctaH « ATaMeKeH».
- [podeccroHanbHblii  cTaHAapT «OnepaTMBHOe YynpaBieHWe TENA0BbIMU  CETAMU».
MpunoxeHne K npukasy Ne 255 oT 18 pekabpsa 2019 roga Mpeacepatens [MpaBneHus
HaunoHanbHOW nanatbl NnpegnpuHmumateneii Pecnybankn KasaxcTaH «ATameKeH».
« /6.4 s -\ » KadeLpacblHbLLY OTbIPbICbIHAA KapacTapbingbl/ XatTama/lpoTtokon/Prollicol Ne 9 «  » 2oU ?
PaccMoTpeHa Ha 3acefaHunun Kageapbl « .. (x »/ Kadegnpa meyrepyunal/3asegytownin kagegpoii/Head of department
Considered at the meeting of the department«
(konbl/mognuce/signature)

PakynbTeTam OKY-34KTEMEN1K KeLenmeH KenHAnay XatTtama/lpoTokon/Protocol N2 10 «nn->» & n 200
CornacoBaHo y4e6HO-MeTOANYECKM COBETOM (haKynbTeTa/ dakynbteT-rag O9K Teparackl/Mpeacesatens YMC dakynsTeta/ Chairman ofthe Faculty's
Agreed by the educational and methodological council of the faculty EMC ——

(konbr) A
YHNBEPCUTETTLLY, OKY-3AKTeMe W KelleameH Kenkwal/ Xattama/llpoTtokon/Protocol No -4 0 «s 1 »
CornacoBaHo y4ebHO-MeTOANYECKMM COBETOM YHUBeEpcUTeTal YHusepcutetr, O9K Teparacol/Ipegcegatens Y MprHusepcuteta/ Chairman of the
Agreed by the educational and methodological council of the university University EMC

(konbl)



AKafemMunsanblK KOMUTeT/AKageMnuecknii Kommtet/Academic committee

A.Teri/W.®amunma/N. Surname NayasbiMbl/JomkHoCTbAOD title
Konbl/Mognuck/Signature
A. Kucnos / A. Kucnos / A. Kislov K.T.H., (DaKky/nbTeT AeKaHbl/ K.T.H., AieKaH (hakynbTeTa/ K.T.H., Faculty Dean A
A.KapmaHos / AKapmaHoB / A.Karmanov PhD KaybIMZacTbIpblnraH npodgeccop, kagegpa meyrepyuina / PhD,
accoumMMpoBaHHbIN Npodeccop, 3aBeayroLmii kadeapoi / PhD, associate
professor, Head of Department
XK. Tyneb6aesa / XK. Tyneb6aesa / Zh.Tulebaeva XKblnyaHepreTrka MarucTp!, ara okbITyLbl/ Maructp Tenio3HepreTuku,
cTaplumii npenogasatens / Master of Thermal Power Engineering, Senior
Lecturer
E.TemupxaHos / E.TemunpxaHos / E.Temirhanov «En-Hyp-Cepsuc» Masnogap gunnanbiHbiH AupekTopbl / AnpekTop
Maenogapckoro gunmana «3n-Hyp-Cepsuc» / Director of the Pavlodar
branch of "EI-Nur-Service"
A.Monn/ A.Monn / D.Pop T3-302 cTtypeHT / cTypeHT rp. T3-302 / student gr. TE-302 (B /
JKCNepTHbI KOMUTET
A Teri/W. Pamunns/N.Surname NayasbiMbl/JomkHOCTbAOD title Konbl/Mognuc™M! gnature
M. Boikos / T. Bbikos / P. Bykov AxkafiemusnbIK Macenenep 6oibiHLWA Backapma Mynieci - npopekTop / YneH
npaeneHus no AB -npopekTop / Member of the Board for Academic Affairs
- Vice-Rector
A. KaceHos / A.KaceHos/ A. Kasenov AKKAEMUANBIK KbI3MET fenapTtameHT! Hu, AnpekTopsb! /Oupektop JAL/ /
Director of the Department of Academic Activities
C. XaceHosa / C. XaceHoBa / S. Khasenova AkazeMusanbIK Kongay 6ackapmachiHbly, 6acTbirbl/ HavyanbHUK ynpasneHus
akagemuyeckoin nogaepxku/ Head of the Academic Support Department
O.Mpuropbes/O. Mpuropses/ O.Grigoryev «[MaBnogapaHepro» AK XMMUS LeXbIHbIL, 6aCTbIrbl / HavanbHUK XUM. Liexa
AO "MaenogapaHepro™ / Head of Chemical Department of Pavlodarenergo
JSC

A.Bepry3nHos / A.bepry3vHos / A. Berguzinov npodeccop / npodeccop/ professor c* -
A. ®epfyeHko / A denyeHko / A. Fedchenko T3-302 cTypeHn / ctygenT rp. T3-302 / student gr. TE-302 q37



Bijiim 6epy 6arnapiamachinbid nacnopthl/[lacnopT o6pa3oBartenabHoii mporpammsl/Passport of the educational program

Tipkey Hemipi/Peructpannonnsiii Homep/Registration number

6807100180

Bixim Oepy canachIHBIH KOJIbI )KOHE aTaybl/
Kon v HanmeHoBanue o61actu oOpa3zoBanus/
Code and name of education field

6B07 MnxeHepIik, oH/IeY )KoHE KYPBUIBIC cajajapbl
6B07 NmxenepHble, 00pabaTHIBAIONINE U CTPOUTEIBEHBIEC OTPACITH
6B07 Engineering, manufacturing and civil engineering

JlaiibiHay OaFbITHIHBIH KOJIBI )KOHE aTaybi/
KOJI 1 HAUMCHOBAHWE HAITPABJICHUA HO}IFOTOBKI/I/
Code and name of training direction

6B071 NuxeHepust KoHE MHKEHEPIIIK ic
6B071 VmkeHepHs ¥ HHKEHEPHOE €10
6B071 Engineering and Engineering

Bixim Oepy Oarnapiamanapbl TOOBIHBIH KOJIBI KOHE aTaybl/
Kox 1 HauMeHOBaHuUe TPyYIITbI 00pa30BaTENIbHBIX IIPOrpamMm/
Code and name of educational programs group

B062 DnexrpoTexHuKa KoHE SHEPTreTHKA
B062 DnekTpoTexHHKa U DHEPreTHKA
B062 Electrical Engineering and Energy

Bixim Oepy GarmapiaMachbIHBIH KOJIbI KOHE aTaybi/
Kon u HaumeHoBaHue 00pa30BaTeNIbHOI TPOrpaMMBbl/
Code and name of the educational program

6B07111 XXeurysHepretuka
6B07111 TernnosHepreTuka
6B07111 Thermal power engineering

Binim Gepy OarmapiiaMachIHBIH MaKcaThbl/
Lens 0Opa3oBaTenbHOM MPOTrpaMmBbl/
Purpose of the educational program

Kocibu xp13MeT 00BeKTiIepiH jxo00anayra, 3epTTeyre jKoHE Maiinananyra OalIaHBICTHI
MIHJIETTepAl OpbIHAAY YILIIH KaXeTTi Ky3bIpeTrepi 0ap KbUly DHEpPreTHKachl
caJachlHOarbl MaMmaHzapasl pasipriay/ IloArotoBka  CIELMAINCTOB B 0OJAacTH
TEIUIOPHEPreTUKH, 00JIaMAIoMMX HEOOXOJUMBIMH KOMIIETEHIMAMH Uil pealn3alun
3aj1a4, CBA3aHHBIX C NPOEKTUPOBAHMEM, HCCIEJOBAHHEM M JKCILTyaTaleil 0OBbEeKTOB
npodeccronanbroi aesteaproctH / Training of specialists in the field of thermal power
engineering with the necessary competencies for the implementation of tasks related to
the design, research and operation of objects of professional activity

Binim Gepy OarmapiaMachIHBIH TYPY/ KomnmansicTarsr
Bun oOpazoBarenbHOi mporpamMMsl/ JeiicTByromas
Type of educational program Acting
¥YBII Goiipiamma nerreii/Yposens mo HPK/Level according to the NQF 6

CBII 6oitpiama nerreit/ Yposens mo OPK/Level according to the SQF 6

Binim Gepy OarmapiaMachIHBIH epeKIIeTikTepi/ Kox
OTnuyuTeNbHBIE 0COOEHHOCTH 00pa30BaTEeIbHON MpOrpamMmabl/ Her
Distinctive features of educational program No

OxprTy Tinmi/SI3pik 06yuenuns/Language of education

Ka3ak, OpbIc/Ka3axcKuii, pycckuit /
kazakh, russian

Kpenurrep kenemi/O6bem kpemuros/Volume of the credits

240

Bepinerin gapexe/Ilpucyxnaemas crenenn/Awarded degree

baxkanasp/bakanasp/Bachelor

Oxky mep3imi/Cpok o6ydenust/Period of study

4 xbu1/4 rona/4 years

)laﬁpnay OarbIThIHA apHaJlraH JMICH3UAHBIH KOHE OfaH KOCBhIMIIIAHbIH HeMipi/
Howmep nuiieH3uu Ha HarpaBieHHe MOATOTOBKY M IIPUIIOKEHHS K Hel/
Number of the license for training direction and its annex

Ne 035, 04.04.2019

AXKpequTTey areHTTIrHIH aTaybl )KoHe aKKpeAUTTey IiH KOJIaHbuty Mep3imi/ HanMmeHoBaHMe
AKKPEMUTAIIMOHHOTO areHCTBA U CPOK JICHCTBHS aKKpeauTanuu/
The name of the accreditation agency and the period of accreditation validity

BCKTA, 2028 k. netiin
HAOKO, no 2028 r.
IQAA, until 2028




TyJaekrin Oinikrijgik cunarramacel /KBanndukannonnas xapakrepucruka Bpinycknuka/ Qualification characteristics of a graduate

Bepinerin gopexe/
Ipucyxaaemas cremneHs/
Degree awarded

«6B07111 — Xsurysuepreruka» bbb GoiibIHIa )bITy3HEpreTHKa OaKkanaBpbl
Bakamasp termosnepreruku o OI1 «6B07111 — TenmosnepreTuxa»
Bachelor of Thermal Power Engineering in the EP "6B07111 — Thermal Power Engineering"

Kocibu xp13mer cananapbt/
Cdepsl npodeccHOHANBHOM JeITebHOCTH/
Avreas of professional activity

)KLIJ'IyZ)HepFeTI/IKaJ'IBIK GHILipiCHeH OaliylaHBICTBl FHUIBIM MEH TeXHHKa caiacel/O01acTb HayKh W TCEXHHUKH, CBA3aHHasA C
termiosHepreTnueckuM npoussoacreom/ The field of science and technology related to heat and power production

Koacibu kpi3mer oObexTinepi/
OOBeKTHI TPOPECCHOHATBHON JeATENbHOCTH/
Objects of professional activity

JHEPreTHKa CAlaChIHIAFbl Kaapiapbl Jaspiaybl )KoHe KaiiTa qaspiay/bl xKy3ere acblpaThlH KbUTyDHEPreTHKa KOCIMOPbIHAAPHI,
Ke3 KeNreH YITiferi FBUIBIMH-3ePTTeY YHBIMIAphl, OpTa KocinTik OimiM Oepy Mekemenepi/sHepreTHUeCKHe MPEAPHSITHS,
HAYYHO-UCCIIEAOBATEIbCKUE OPraHM3aliid JI000r0 THIA, YYPEKACHUS CPEIHEro MNpoQeCcCHOHANIBHOrO 00pa3oBaHusl,
OCYIIECTBIISIIOIME IMOJArOTOBKY W TIEPENOArOTOBKY KaapoB B 00JNacTH TeruiodHepreTuku/energy enterprises, research
organizations of any type, institutions of secondary vocational education that train and retrain personnel in the field of thermal
power engineering

Kocibu kpr3amer mouepi/
IMpeameTsl MpoheCcCHOHANBHOM AesiTebHOCTH/
Subjects of professional activity

JKBLTYIHEPTeTHKAITBIK OHEPKICIOIHIH TEXHOJIOTHSUIBIK POIIECTEPi MCH JKa0IBIKTAPhl, HHHOBAIUSIIBIK XKOHE PAIIMOHATI3ATOPIIBIK
KBI3MET, TYTIKI OHIMHIH camachlH 0aKpIIay JKykeci, KoCIMOPBIHIAFEI calla MEHEIKMEHTI JKyHeci, KOCIMOPBIHAAFEl €HOCKTI KOpray
JKOHC eHepKSCiHTiK KayiHCiBI[iKTi KaMTaMachbI3 €Ty )KYﬁeCUTeXHOHOFHHCCKHe MpoueCcChl N 060pyz10BaHne TeHJ’IO3HepFeTI/I‘leCKOI71
IIPOMBINIJICHHOCTHU, HHHOBAIIMOHHAA U PAUOHAIN3ATOPCKAA ACATCIIBHOCTh, CUCTEMBI KOHTPOJISI KA4€CTBa KOHEYHOH IIPOAYKIHNH,
CHUCTECMa MCHC/PKMCHTA Ka4eCTBa HA NPCAIIPUATHH, CUCTCMaA oOecnieyeHus OXpaHbI Tpyaa U HpOMLIH.U'IeHHOﬁ 0e30MMacHOCTH Ha
npennpusitun/technological processes and equipment of the heat and power industry, innovation and rationalization activities,
quality control systems for final products, quality management system at the enterprise, occupational safety and industrial safety
system at the enterprise

Kocibu xpi3mer Typiaepi/Buasl mpodeccHoHa bHO
nesrensHocTH/Types of professional activity

OHIIPICTIK-TEXHOJIOTHSUIBIK; YHBIMIACTRIPY-0acKapy, ecentey-xobanay/mpon3BoACTBEHHO-TEXHOIOTHYECKas, OPraHU3alMOHHO-
yIpaBlieHUIecKas1, pacuetHo-mpoektHas/ production and technological,organizational and managerial, settlement and design

Oky HoTmxesepi/PesyiabraTel 00yuenusi/Educational outcomes

BalikarbIIITHIKTEL, TYCIHAIPY, TaJay, KOPBITHIHBI IIBIFApY KaOineTiH, Oaranay Oepy KaOineTiH MEHrepreH, ChIHU OMJIay JaFJbUIapblH, KpeaTu BTUIIKTI MEHIepreH, e3iH-031
JaMBITyFa Kabinerti/Bnaneer HaOmMromaTenbHOCTBIO, CIIOCOOHOCTRIO K WHTEPHpPETAIMH, aHAIN3Y, BBIBEICHHIO 3aKIIOUEHHH, CIIOCOOHOCTBHIO IaBAaTh OIICHKH, BIIAAEET
HaBBIKAMH KPUTHYECKOTO MBIIUICHHUS, KPEATHBHOCTHIO, CIOCOOCH K camopa3BuTHio/Possesses observation, the ability to interpret, analyze, draw conclusions, the ability to
give assessments, has the skills of critical thinking, creativity, is capable of self-development

OH/PO/ON 1

OPpTYpJIi 9JICYMETTIK XKarFaaiaapaa aypeic Oaraapiiail anaabl, KOMaHIaaa )KYMBIC iCTel anapl, 63 KO3KapachlH AYPHIC KOPFall aajibl, )KaHa IIeIIiMaep YChIHA aajabl/ Y MeeT
AICKBATHO OPHUCHTHUPOBATHCA B PA3JIMYHBIX COLUHAJIBHBIX CUTYALUAX, croco0en pa6OTaTL B KOMaHJC, KOPPEKTHO OTCTanMBaThb CBOI TOYKY 3pCHU:, IpeAjlaraTb HOBBIC
pemenns/Knows how to adequately navigate in various social situations, is able to work in a team, correctly defend his point of view, offer new solutions

OH/PO/ON 2

YHHMBEPCUTETTIK, aliMaKTHIK, PECIYOIMKAJIBIK ASHTeiIer] ic-1apaigap/isl YHbIMAACTHIPY )KOHE KAThICY Ke3iHJIe a3aMaTThIK )KOHE MaTPUOTTHIK, pyxaHu JKaHFBIPY-KOFaMIbIK
CaHaHBI JKaHFBIPTY, KazakcTaHHBIH Y IIIHII KaHFBIPYHI HISSUTAPBIHBIH HET131He KONIOACIIBUTBIK KACHETTEP I KepceTez[i/I[eMOHCTpI/IpyeT JIMAEPCKUE KavueCcTBa HA OCHOBE
H}Ieﬁ TpaXKJaHCTBCHHOCTU W IMMATPUOTU3MA, MOACPHHU3AlUU O6H1€CTB€HHOFO COBHaHI/IH-PyxaHI/I )KaHFI;Ipy, TpeTLeﬁ MOJACpHU3aANU Kazaxcrana npu opraHusaliui u
YIaCTHH B MEPOTPHUATHAX YHHBEPCHTETCKOTO, PETHOHAIBHOTO, pecmyOnukanckoro yposas/Demonstrates leadership qualities based on the ideas of citizenship and
patriotism, modernization of public consciousness - Ruhani Zhangyru, the third modernization of Kazakhstan when organizing and participating in events at the university,
regional, republican level

OH/PO/ON 3

MemiekeTTik, Opbic xoHe mmierT Ttunaepinae (A2, Bl, B2 gedreiii), oHbIH imriHme KociOW canmaga KOMMYHUKALMSHBIH HET3T1 JaFAbUTapblH MEHTepreHIiriH
kepcereni/[loka3piBaeT Bla/IcHUE OCHOBHBIMU HaBBIKAMHM KOMMYHHKAI[MHM HA FOCYIapCTBEHHOM, PYCCKOM M MHOCTpaHHOM si3bike (ypoBeHb A2, Bl, B2), B Tom uucne B
npoteccronansHoM chepe/Shows possession of basic communication skills in the state, Russian and foreign languages (level A2, B1, B2), including in the professional
field

OH/PO/ON 4




Kasakcran PecrnyOiuKachIHBIH KOJIJAHBICTaFbl HOPMATHBTIK-KYKBIKTBHIK AKTUICPiH, OHBIH INIHIC 3KOJOTHs JXOHE TaOWFaT MaiiianaHy CalaChIHIAarbl aKTUICPIi eCKepe
OTBIPHIN, KOCiOM KBI3MET OarbIThl OOWBIHINA CTapTam->kobamapnsl o3ipieiimi/Pa3pabaTsiBaeT cTapTam-IpoOeKTHI IO HAMPABICHUIO NPOQECCHOHANBHON NEATETHHOCTH C
Y4ETOM JICUCTBYIONIMX HOPMATHBHO-TIPABOBBIX akTOB Pecryoimku Kazaxcran, B TOM ymcie B 00JacTH 9KOJIOTHH M npupoponosib3oBanus/Develops start-up projects in the
direction of professional activity, taking into account the current regulatory legal acts of the Republic of Kazakhstan, including in the field of ecology and nature
management

OH/PO/ON 5

Bacranke! enzipicTik OeiMIIenepIiH Keel KYMBIC XKOCTapiapblH 33ipieii, MepCOHAIIBIH XKoHE eHOCKaKbl TeJIey KOPJIapbIHBIH JKYMBICHIH XKOCTApIaiabl, OHIIPICTIK
NePCOHAI/IBI OKBITY MCH TPCHUHITEPIH YibIMmacThipansl /PaspabaTeiBacT ONEpaTHBHBIC IJIaHBI PaOOTHI MEPBUYHBIX MPOM3BOJICTBCHHBIX IMOIPA3NCICHHN, MIAHUPYET
paboty mepconana U (pOHIOB OIUIATHI TPY/a, OPraHW30BBIBAaeT 00y4YeHHWE W TPEHUHTH Mpou3BojacTBeHHOTO nepcoHana/ 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 6

JKyMBICTBI YHBIMIACTBIPY KOHE CTAHAAPTTHI KOCIOM MIHACTTEp/i MICIIy YIIiH aKnapaTThIK-KOMMYHHUKAIMSIIBIK TEXHOJIOTHSIApAbl MeHrepres/Bnaneer nHbOpMAIHOHHO-
KOMMYHHKAIIHOHHBIMHU TEXHOJIOTHSIMH JUTS OPraHU3aIii paboThl U pENIeHus CTAaHIapTHHIX MpodeccHoHambHBIX 3ana1/Owns information and communication technologies
for organizing work and solving standard professional tasks

OH/PO/ON 7

Kynpenikri karmaiinapna kociOM ecenTepiai MaTeMaTHKANBIK OMIIay TOCUINEpiH KOJIaHa OTHIPBIN miemieni/Pemaer mpodeccrnoHambHBIC 3a/laud B OBCEIHEBHBIX
CHTYaIUsIX ¢ IPUMEHEHHEM MaTeMaTHIeCKuX crmoco6oB mbimuteHunst/Solves professional problems in everyday situations using mathematical ways of thinking

OH/PO/ON 8

Keumy sHEpreTHMKachIHAAFBl TEXHOJOTTSUIBIK IPOLECTep MEH XaOHBIKTapAbl €CENnTey YIIiH TEXHHKAIBIK FBUIBIMIAp CANACBIHAAFB 0azaiplK OUTIMAI KOJIaHaIbI
[MpuMensieT 6a30Bble 3HAHHS B 00IACTH TEXHUYECKUX HAYK ISl PACUSTOB TEXHOJIOIMYECKUX POLeccoB U 00opynoBanus B Ternosnepreruke/ Applies basic knowledge in
the field of technical sciences for calculations of technological processes and equipment in thermal power engineering

OH/PO/ON 9

IlepcoHanapl Oackapaipl )KoHE €HOEKTI KOpFray jKOHE OHEPKACINTIK KAyilCi3diK TalanTapbIHbIH CAKTATYbIH KaMTaMachl3 eTel/YIpaBiseT MmepcoHaaoM U o0ecrednBaeT
coOumoieHre TpebOBaHMi OXpaHbl TPY/IA U IpoMbIiiLieHHON Oe3omacuoctu/Manages personnel and ensures compliance with occupational health and safety requirements

OH/PO/ON 10

Cama MeHe}J)KMeHTi )KYf/iGCiHiH, JSKOJIOTUAJIBIK MCHCIXKMCHT H(YﬁeCIHH{ TaJlaliTapbIH OpLIHHaﬁHLI/BLIHOHHﬂeT Tpe6OBaHI/IH CUCTCMbI MCHCIDKMCHTA Kady€CTBa, CHCTCMbI
skosornyeckoro menemxkmental Fulfills the requirements of the quality management system, environmental management system

OH/PO/ON 11

Kopiiaran opTaHbl KOpFay, SHEPIHs JKOHE peCcypc YHEMICy, TCXHHKa >KOHE DKOHOMHKA TYPFBICBIHAH OHTAMJIBI JKaFgaijappl KaMTaMachl3 €TCTIH >KaOIBIKTHI
TaHaai e/ Beionpaer o0opynoBaHue, 00eCTICUHBAIONIEE ONTUMANBHBIC YCIOBUS C IMO3UIMH OXPaHBl OKPYXAIOMIEH CpPelbl, SHEPro- U pecypcocOepekeHUs, TEXHUKU H
sxkonoMuku /Selects equipment that provides optimal conditions from the standpoint of environmental protection, energy and resource conservation, technology and
economics.

OH/PO/ON 12

KOC xone OK-ma oTHIH JaiibIHIAY KYWECIHIH HETI3T1 )KoHEe KOCAIKBI )Ka0IBIKTAPBIHBIH, Ka3aHIBIKTAp MEH TYPOHHANBIK HEeXTapasIH HETi3ri KoHe KOCAIKBI JKaO bIKTaphI
JKYMBICBIHBIH HETi3r1 PeXUMJEPIHIH TEXHOJIOTHSICHIH oHE IpikTeyiH o3ipieidni. Ke3 kenreH KoHCTpyKuusutapibiH, JKorapsl TeMmeparypajibl arperarTblH KyHIipy
KYPBUIFBLIAPBIHBIH €CENTEYIEpiH Kyprizei/PaspabaTbiBacT TEXHOJIOTHIO M MOAOOP OCHOBHOTO M BCIIOMOTATENBLHOTO O0OPYIOBAHHUS CHCTEMBI MOATOTOBKU TOIUIMBA Ha
TOC wu IIII, OCHOBHBIX PEXMUMOB PabOTHI OCHOBHOTO W BCIIOMOTATEIBHOTO O0OPYNOBaHMS KOTEIBbHBIX W TYpPOWHHBIX IeXOB. IIpoM3BOMMT pacuérbl COXKMUraTeIbHBIX
YCTPOMCTB MOOBIX KOHCTPYKITHIA, BeIcOKOTeMIeparypHoro arperara/Develops technology and selection of the main and auxiliary equipment of the fuel preparation system
at thermal power plants and PP, 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

OH/PO/ON 13




Bigivm Gepy 6araapaamacsiHbIiH Ma3MyHbl/Conep:kanue oGpa3zoBarteiabHoii mporpammbl/Content of the educational program

Bakpinay HpicaHbl/

Monynsb ataysl/ KZ/ Cemectp/ [Ton xombl/ [Tonnin aTaybl/ L[y s)xoHE KOMIOHEHT/ Dopma KoHTpoIs/ Oky HaTIX)eCl/
Ne | HazBanue momymst/ ECTS Cemectp/ | Kox nuctmmumssl/ HazBanme mucuurmHbl/ [ukn u kommonent/ Cycle Form of control PesynberaT 06yueHmst/
Module name Semester Discipline code Name of discipline and Component Educational outcome
1 OJeyMeTTiK-casicu Kazakcran TapUXbl [Wctopus Emt/Ok3/Exam OH/PO/ON 1,3
Bixim sxoHe 1 SIK1101 Kasaxcrana / History of Kazakhstan 00/ /OK
KOIIOACIIBUIBIK
Moxy:i / Moxynb 3 Fil2102 Dunocodus / Punocodusi / Philosophy 00J1 /OK OH/PO/ON 1, 3
COLIMAJILHO- Soc1103 OneymerTik-casick  Oimim  momymi  / 00/l /0K Emt/Ok3/Exam
MTONTUTHYECKUX 3HAHUH Pol1104 Monyimb COLIMATBHO-TIOJINTUUECKIX OH/PO/ON 1, 3
u nuaepcrea / Socio- 18 Kul1105 sHanuit / Module of socio-political
Political Knowledge Psi1106 knowledge:
and Leadership 5 Oneymerrany/Conuornorus/Sociology,
Module Cascarrany/IToauronorus/Political
science,
Mopenuerrany/Kynsryposorus/Culturo
logy,
Icuxonorus / Icuxonorus /Psychology
et Timi /MuocTpanubiit s3pik/ Foreign 00/l /0K Emt1/Ok3/Exam
vk Lz | fvallor language - v OH/POION 4,6
TexHOTOTHATAD/ Kazak } (opwic)  Timi /Kasaxcgnn 00J1 /OK Emt1/2Kx3/Exam
VHopMALHOHHO- 1,2 Kyal108 I(pyCCKI/II/I) s3pik  /Kazakh (Russian)
anguage
fggﬂ%ﬁ?ﬁi?HOHHHe 25 AKIapaTThIK-KOMMYHHUKAIIHSIIBIK 00/l /0K Em1/9x3/Exam
Information and TEXHOJIOTUsLIIAp INHbopMannoHHO-
Communication 1 ICT1109 KOMMYHHKAIIHOHHBIC TCXHOJ_'IOFI_/II/I/
Technologies Information and Communication
Technologies
2 14 FK1110 Jene weHBIKTEIDY /  ®Duzuyeckas 00/l /0K Cein/3au/Pass
kyabTypa / Physical Culture
TyFaHbIH  TypaKTh! Tipurinik Kayincizairi _/ Be3zonacHocth Em1/OK3/Exam OH/PO/ON 3
. L xusHenestenpuoctu/ Life safety
f;)Myni / Herli\z/[[e;pmi BZh2101 KyxpIK sxoHE chIbaiinac ;keMKOPIBIKKA
OCIng yCTOﬁqHI;zFO Kapchl MOJICHHET HeTi3aepi/ 3
passiTHA  JuHOCTH/ 13 OPAK2101 OCHOBBI IIpaBa W AHTUKOPPYIIIHOHHOM
Module of the basics 3 | e 2101 foundatons o an ant-corupton cuture OOZL/KB
of sustainable ption cu ture
development of DOKOHOMUKa jkKoHEe OM3HeC Herizmepi/
personality OE 2101 OCHOBBI ~ OKOHOMHKH | _6H3Heca/
Fundamentals of Economics and
Business

Dkouorus Herizaepi /OCHOBBI dK0J0rHu/




Fundamentals of ecology

Kacinkepauik momysi / OPD 3214 Kocinkepiik ~ kpi3MeT — Heriduepi  / Emt1/Ok3/Exam
Monynb OcCHOBHI [peANPUHUMATENBCKON
npeanpUHIMATEIILCTBA JeATEeNbHOCTH/ Fundamentals of
/Entrepreneurship Entrepreneurial Activity
Module* PPOAK 3215 Kocinkepnik KyYKbIK KoHEe chlOaiinac Em1/9OKx3/Exam
HKEMKOPJIIBIKKA Kapchl MOJICHHET
Heri3zaepi /IIpennpUHUMATETBCKOE
MPaBO ¥ OCHOBBI AHTHUKOPPYIMIUOHHON
KyapTypel/  Business law and the OH/PO/ON 6
15 56 foundations of an anti-corruption culture 51 /KB
EM 3216 DKOIOTHSIIBIK MEHEIHKMEHT Emt1/DOx3/Exam
[Dxonoruueckuit MEHEHKMEHT/
Environmental management
EOSUP 3217 CrapTarn-xo00anapasiH 3KOHOMHKAIBIK Em1/9Ox3/Exam
Heri3aeMeci /OKOHOMUYECKOe
obocHoBanue Startup npoektos /
Economic feasibility study for start-up
projects
Moayan o6pa3oBatennHoii mporpammbl Modules of the educational program
XKeutysHepreTukamgarel  KaciOm  ic- b /BK Emt/Ok3/Exam
Kacibu 1reGepriK OpPEKETTIH werismepi  / OCHOBBI OH/PO/ON 7,8,9
Herizmepinin Moy / 1 OPDT 1201 npoheCCUOHATIBHON  JICATEIBHOCTH B
Monyib OCHOB terutosHepreruke /Basics of professional
po(HeCcCHOHAEHOTO 8 activity in heat power engineering
mactepctea /Module 2 Oky Toxipubeci /YueOHas mnpakTuka/ B/l /BK Cein/3au/Pass
of fundamentals of Educational practice
professional OHipicTiK TOXKIipuodeci 1 Cein/3au4/Pass
excellence 4 /Mlpou3BoACTBEHHAsT  IPAaKTHKA 1/ I1]] /BK
Industrial Practice 1
Ipremi  TeXHUKAIBIK 1 Him1202 Xumust/ Chemistry BJ] /BK Emt/OK3/Exam OH/PO/ON 1,4,8,9
JMAWBIHABIK MOIYMi / 2 Matl 1203 Marematuka 1/ Mathematics 1 b/l /BK Em1/913/Exam
Monyib 3 Mat2 2204 Maremaruka 2/ Mathematics 2 BJ1 /BK Em1/9k3/Exam
(yHnamenTanbHOH BJI /BK Emt/Dk3/Exam
TEXHUYECKOM 16
N ! 3 | Fiz 2205 Dusuxal Physics
technical training
module
JKbutysHEpreTukaHbl KpLTyTeXHUKAHBIH TEOPUSIIBIK B/l /BK Em1/Ox3/Exam
H TEOPHSIIBIK 3 TOT 2206 HeTi311epi /TeopeTqu-CKHe OCHOBEI OH/PO/ON 3,7
Herismepi momymi / 18 termorexauku/ Theoretical foundations 8,9, 13
Mopnynb of heat engineering
TEOPETHUYCCKHE 4 MZHG 2207 Mexanuka sxuakoctd u rasal Fluid and b/l /BK Em1/913/Exam




OCHOBBI gas mechanics
TCIUTODHEPTeTHKH | OHepreTUKAaIbIK KOHABIPFbUIAPIaF bl b /BK Emt1/Ok3/Exam
Module of theoretical TEU 2208 KpLTyMaHbi3anmacy / TerutomaccooOMeH
foundations of heat B SHEpreTUUYecKux ycranoBkax/ Heat and
power engineering mass transfer in power plants /
DNEeKTPOTeXHUKA JKOHE DJIEKTPOHUKA B/l /BK Em1/Ox3/Exam
EE 2209 [OnexTpoTeXHUKa M DJIEKTPOHHKa/
Electrical Engineering and Electronics
XKbutysHepreTrkaaarbl XKoba 1. XKeurysHeprerikaaarbt KXK/KI1/course OH/PO/ON 8, 9
KOHCTPYKLMSUIBIK KOHCTPYKLMSUIBIK MaTepuasiap. project
marepuangap / KOHCTPYKIUSIIBIK MaTepHaIIap,Ibl
KoHCcTpyKIMOHHEIE TaHznay/
MaTepUualIbl B IIpoexTt 1. KoHCTpyKLIMOHHBIE
TEIUTOdHEepreTHKe/ MaTepHallbl B TEIUIOIHEpreTHKe. Beioop
Module of structural KOHCTPYKLIMOHHBIX MaTeprainos/ Project
materials _in he_at power Pr01201 1. S_tructgral mate:rials in heat power BJ1/KB
engineering engineering. Choice of construction
materials/
JKbuty SHEepreTHKAaNBIK )KaOabIKTapra
apHaNFaH MaTepuasIapasl TaHaay /
4 Bri6op MaTepuanoB st
TEIIOIHEPreTHYECKOro 060pyaoBanust/
The choice of materials for thermal
power equipment
JKputysHepreTukagarsl Ka3ipri 3aMaHFbl Emt1/OKx3/Exam
OHCPKACINTIK ~ KIMMATTBIK  IKyHenep
/CoBpemenHbIe MIPOMBILICHHBIC
KINMaTHYECKHE CHCTEMbI B
SPKST 1301 termosnepreruke  /Modern  Industrial Bl /KB
Climate Systems for Thermal Power
Engineering/
Marepuantany/ ~ Marepuanosenenue/
Materials Science
XKputysHeprerukaaar KpUTyTeXHUKAIBIK eey JKOHE b1 /KB Emt/Ok3/Exam OH/PO/ON 2, 8, 9, 10
BI KOMIIBIOTEPITIK Oakputay/TerIoTEXHHYECKIE U3MEPEHHUS
TeXHoJIorusap/ TIK 2202 U koHtponas/ Thermal engineering
KomrsrotepHbie measurements and control/
TEXHOJIOTUH B SDK 2202 Huarnoctuka JKoHE OakpUIay
TEIIodHepreTuKe/ Kypangapel/ CpeacTBa AMArHOCTHKH U
17 ; :
Computer kontpoJst/ Diagnostic and control tools
technologies in
thermal power IKG 2203 WmxeHepimik ~ KOHE  KOMITBIOTEPIIK b /KB Emt/Ok3/Exam
engineering rpaduxa/ WmxenepHas n
NG 2203 KoMmbloTepHass rpaduka /Engineering

and computer graphics/




Cr130a reomerpusicel / HauepraTenbHas
reomerpus /Descriptive geometry

KTTTR 3204

MMMTR
3204

X(BIHYTCXHOHOI‘I/IHHLIK JK3HC
JKBITYIHEPT € TUKAIBIK ecenTeperi
KOMITBIOTEPITIK TeXHoJoTUsap/
KommnbroTephsie TEXHOJIOTHH B
TCIIOTCXHOJIOTNYCCKUX n
TCIIOOHECPICTUICCKUX pacquax/
Computer  technologies in  heat
engineering and heat power calculations/
KpLTyoHepreTuKaiblK — ecenTteyneperi
MaTeMaTHKAIbIK MOJENbICY dmicTepi /
MGTO,I[LI MaTEMaTH4YCCKOI'O
MOACIMPOBAHUA B
TCIIOOHECPI CTUICCKUX pacquax/
Methods of mathematical modeling in
heat and power calculations

BJI /KB

Emt/OK3/Exam

O TKTP
3205

SDURTER
3205

JKpumyneIK mporiecTepi TeXHOIOTHSITBIK
0aKpUIayIbIH HETi31epi/

OCHOBBI TEXHOJIOTUYECKOTO KOHTPOJIA
TerioBeix mporeccoB/ Fundamentals of
technological ~ control of  thermal
processes/

OTBIH-3HEPreTUKATBIK ~ PECYpCTaplbIH
ecebl MeH HIBIFBICTAPBIH  AUATOCTHUKA
xyHenepi / CUCTEMBI JUaroCTUKU y4era
U pacxoa0B TOIIIMBHO-DHEPTETUICCKUX
pecypco /[ Diagnostic systems for
accounting and consumption of fuel and
energy resources

BJI /KB

Emt/OK3/Exam

10

Kbuty sHEpreTukaHbIH
3KOJIOTUAJIBIK
acrekrinepi /

DKOJIOTUYECKUE
ACIICKTHI
TCIUIOOHECPICTUKU /

Environmental aspects
of heat power

engineering

25

TTG 2206

SST 2206

OTBIH XK3HE KaHy TEOPHACH/

Tomnuso u Teopust ropenus/ Fuel and
combustion theory /

OTBIH/IBI JKAFY/IBIH apHalibl cypakrapsl /
CreuBonpcel  CKUraHws TommBa /[
Special issues of fuel combustion

BJl /KB

Em1/OK3/Exam

SU 3207

SSST 3207

JKary KypbUIFBLIAPBL/

Coskurarenbhble  ycrpoiicta/ Burning
devices

OTBIH/IBI XKaFyIbIH 3aMaHayH Tociiaepi /
CoBpeMeHHbIE  CHOCOOBI  CXKHTaHUS
torumBa /| Modern methods of fuel
combustion

BJI /KB

Em1/OK3/Exam

OO0S 3208

JKpuTy HEpPTeTHKANBIK  KOHIBIPFBIIAPIBI
maiiianany Ke3iHJeri KopIiaraH OpTaHbI

BJ] /KB

Em1/OK3/Exam

OH/PO/ON 10, 12, 13




IE 3208

Kopray/OxpaHa OKpYXKaromei Cpejibl
npu SKCILTyaTaluil
TEIJIOPHEPreTUUECKOro  00opynoBanus/
Environmental protection during the
operation of thermal power equipment /
Wmxenepnik  sxonorust  /UmxeHepHas
skoaorus /Engineering ecology

EA 4209

EETU 4209

DHeprus cakray jxoHe SHeprus ayaut/
OHeprocOepexxeHue U dHeproayuur/
Energy saving and energy audit/

Kbty reHepanusuiay KOHIBIPFBIIAPABI
naianany Ke3iHjaeri sHeprust ynemuaey /
OHeprocOepexeHne Mpu 3KCIUTyaTalin
TEIJIOT€HEPUPYIOLLIUX YCTaHOBOK
/Energy saving in the operation of heat
generating installations

BJI /KB

Em1/9K3/Exam

SPRE 4210

SPTE 4210

OHePrusATaCHIFBILTAPABl OHAIPY JKOHE
Tapary Kkyienepi/

CucTeMsl IMpOU3BOACTBA u
pacupeneneHus SHEProHoCUTENeH/
Energy production and distribution
systems /

OHeprusi TachIFBIITAPIBI OHIIPY JKOHE
TachiMayiiay  okyienepi  /CHUCTEMBI
IPpOU3BOJACTBA u TPAHCIIOPT
sHeproHocureneir  Production  systems
and transport of energy carriers

B/l /KB

Emt/OK3/Exam

11

Kbuty anexrp
CTaHLMs1apbl MCH
OHEPKACINTIK
KOCIMOPBIHAAPIAFBI
(bu3HKa-XUMUSIIBIK
nporectep / Pusuko-
XUMHYCCKUEC MPOLECCHI
Ha TCIIOBBIX
QJICKTPOCTAHLUAX U
IIPOMBINIJICHHBIX
npennpuiTHsx /
Module of Physical
and chemical processes
at thermal power
plants and industrial
enterprises

13

FHMPV 3211

VTESPP
3211

Kbuty osnekTp — craHUusIapbl  MEH
OHEPKOCINTIK  KACIOPHIHIApAa  CYIbI
JlalibIH Ay IbIH (hM3UKa-XUMUSITBIK
onictepi/ DU3MKO-XHUMUYECKHE METOIbI
IOArOTOBKH BObI Ha TCIIJIOBBIX
OJIEKTPOCTAHIUAX W MPOMBIIIICHHBIX
npennpustusx/ Physical and chemical
methods of water treatment at thermal
power plants and industrial enterprises/
XKOC xome OK cy pnaiibigay/
Bogomoaroroska na TOC u I/ Water
treatment at thermal power plants and
industrial enterprises

BJI /KB

Emt/OK3/Exam

KKEO 4212

MZOK 4212

OHEepreTUKAIBIK KaOIBIKTapBIHBIH
KOPPO3USIChI MEH KOHCEPBALUACH/

Koppo3zus u KOHCepBaLus
DHEPreTUYECKOTO obopynoBanust/
Corrosion and conservation of power

BJI /KB

Em1/OK3/Exam

OH/PO/ON 9, 10, 11




equipment

KabapIKTEI KOppo3usigaH Kopray
omicrepi / Mertomabt 3aIUTHI
obopymosanus ot kopposuu / Methods
for protecting equipment from corrosion

VHRTESK 4213

SVHR 4213

Koty  onexTp  craHIMSIApel  MEH
Ka3aHAbIKTapAbIH CY-XUMUSAJIBIK
pesxxumaepi/ BogHo-xumuyeckue
PEKUMBI TCIJIOBBIX SHeKTpOCTaHLII/Iﬁ nu
xotenbHsix/ Water-chemical regimes of
thermal power plants and boiler
installations

Cynbanap JKOHE CY-XUMHUSIIBIK
pexumaep [/ CxemMbl W BOJHO-
xumuueckne pexumbl/  Schemes and
water-chemistry regimes

BJI /KB

Em1/OK3/Exam

12

Bazansik nmkeHepIik
nauelHablK / BazoBag
HHXCHEPHAs
noaroroska / Module
of basic engineering
training

36

TSE 2302

Keumysaeprerika xxyienepi MeH
SHEPruHbI KOJAany (Kaipat Kosaany)/
TennosxepreTnueckue CUCTEMBI U
sHeproucnons3oBanue / Thermal power
systems and energy use

TJ1/BK

Emt/OK3/Exam

NTD 3303

CBIFI)IM}IaFI)IH_ITap MCH JKBUTYJIBIK
KO3FaJITKbILITAP / Haruerarenu u
TermioBble aBuratenu / Superchargers
and heat engines

T1J1 /BK

Emt/3K3/Exam
KOK/KII/course
project

KUPG 3304
PRKTRKA 3304

KazaHOplk KOHABIpFBUIAD JKOHE Oy
reHepaTopﬂapH/ Korennusie YCTaHOBKH
u maporeneparopsr/ Boiler installations
and steam generators /

Kazannpik  arperaTTapblHbIH — JKYMBIC
TIPUHIUII, KYPBUIBIMAAPEI JKOHE JKBLIY
ece6i / Ipunmm paboThl, KOHCTPYKIIHI
)44 TCIUIOBOM pacyer KOTCJIIBHBIX
arperaros/ The principle of operation,
structures and thermal calculation of
boiler units

TIJ1/BK

Em1/OK3/Exam

TOTES 3305

KoC TEOPHUSUIBIK Heri3zepi /
TeopeTuyeckue  OCHOBBI  TEIUIOBBIX
anexTpuueckux crannuit / Theoretical
foundations of thermal power plants

TIJ] /BK

Em1/OK3/Exam

6,8

Ounpipic Toxipube 2/IIpou3BOACTBEHHAS
mpakruka 2 /Industrial Practice 2

T1]1 /BK

Crin/3au/Pass

EO 4307

Caa okoHomuKacel [ DKOHOMHUKA
otpacnu / Industry economics

TIJ] /BK

Em1/OK3/Exam

OH/PO/ON 3, 5, 10, 12,
13




Jumiom  amablHAarel  Toxipube  /
IIpepnunnomuas HpaKTI/IKa/
Undergraduate practice

T1J] /BK

Crin/3au/Pass

13

KopbIThIHab!
arrecrartay /
HUrtorossiit mpoekT /
Final examination

JIUTUIOMJIBIK JKYMBICTBI (KOOAHBI) kKazy
JKOHE KOpFay HEMece KEIeHJII eMTHXaH
JalbIHAAY KoHe Tarcelpy / Hanncanue u
3amUTa AWIDIOMHON paboThl (TpOEKTa)
WM TIOATOTOBKA U CJladya KOMILJIEKCHOTO
sk3amena/ Writing and defending a
thesis (project) or preparing and passing
a comprehensive exam

JUK/[II1/graduation
project

OH/PO/ON 12, 13

«K

""Thermal power plants'

bLIY 3JIEKTP CTAHIMSIIAPH» OKBITY TPAEKTOPUSICHIHBIH MOTYJ/Ibaepi / Moayau TpaexkTopun o6yueHus «Temaosbie djekTpuueckue cranuuiin» / Modules of the learning trajectory

14

JKOC nerizri xoHe
KOCAITKBI
JKaOIBIKTaphIH
naiinanany /
DKcmyatanus
OCHOBHOI'O U
BCIIOMOTI'aTCJIbHOT'O
00opynoBaHUSA
TCIIJIOBBIX
QJIICKTPUYCCKUX
crauniumii / Operation of
the main and auxiliary
equipment of thermal
power plants

24

EKOTES 3302

RRKUTES
3302

KOC Ka3aHIbIK KOHJIBIPFBITIAPBIH
Kosany/

DKcmyaranus KOTEJIHHOTO
o6opynosauus TOC/ Operation of boiler
installations at thermal power plants/
KOC kazaHIbIK KOHIBIPFBUIAPBIHBIH
KYMBIC pekumMepi /| Pexxumbl paboTh
KOTenmbHBIX ycTaHoBOK TOC /Operating
modes of TPP boiler installations

Tl /KB

Em1/DKx3/Exam

TPT 4303

THTESPP
4303

OTbIH JafibIHAY TEXHOJOTHSICHI/
Texuomorus noarotoBku Tormsa/ Fuel
preparation technology/

XKOC sxone OK oTHIH mapyanibuIbFs! /
Torutuaoe xo3stiicteo TOC u T/ Fuel
facilities at TPP and industrial
enterprises

T1J1 /KB

Emt/OK3/Exam

ETO 4304

RRTOTES
4304

KOC  ImBIFBIPIBIK  KOHABIPFBIIAPHIH
Kosaany/ DKcryaraiys TypOMHHOTO
obopymoanust TOC/ Operation of
turbine units at TPP/

KOC TypOuHaNBIK KOHIBIPFBUIAPHIHBIH
KyYMbIC peskumepi /| Pexxumbl paboTs
TypOunHoro obGopymoBauuss TOC [/
Operating modes of TPP turbine units

Tl /KB

Emt/OK3/Exam

TTS 4305

OT 4305

Keutrydukanys MeH XKbUTYIBIK TOpiap/
Temmodukarus u termiosie cetn/ Heat
supply and heat networks /

TIJ1 /KB

Em1/OK3/Exam

OH/PO/ON 1, 10, 12, 13




Keutymen  kabapikray — Herizmepi [/
OcuoBer TermnocHatkenus/ Basics of
heat supply

XKoba 2. XKeuysHeprerukaaarst 11 /KB KXK/KI/ course
JKBUTYOTKI3TIIITIK POIecTep. project
JKorapsiTemneparypaisl arperar ece6i./
IIpoext 2. IIponeccel
TEIUIONPOBOIHOCTH B TEIIODHEPTETHKE.
Pacuer BBICOKOTEMIIEPATyPHOTO
arperara/ Project 2. Processes of heat
conduction in thermal power
8 Pro 4306 engineering. Calculation of a high-
temperature unit/

JKeimysHepreTukafarsl  KbIIy — anMacy
mpomecTepi. OHEpKACINTIK — memTepai
ecenrey / Tlporecchl TemaooOMeHa B
TEIIOOHEPreTHKE. Pacuer
npombInuieHHbIX nedeit / Heat transfer
processes in thermal power engineering.
Calculation of industrial furnaces

«OHePKICINTIK JKbLIYIHEPTreTHKA» OKBITY TPAEKTOPHSCHIHBIH MOYJIbepi / MoayJu Tpaekropun odyuenusi «[Ipombinuiennas TemnodHepreruxa»/ Modules of the educational
trajectory ""Industrial heat power engineering"’

15 OK Ka3aHIbIK KOHJIBIPFBITIAPBIH 111 /KB Em1/DKx3/Exam OH/PO/ON 1, 10, 12, 13
Konany/
/ DKCIuTyaTaIust KOTEJIBHOTO
EKOTES 3302 00opynoBaHus _HH/ Qperation Qf boiler
installations of industrial enterprises/
OK Herisri xxouHe 6 OK kazaHABIK KOHIBIPFHUIAPBIHBIH
RRKUPP .
KOCAJIKbI 3302 KYMBIC pexxumaepi / Pexxumsl pa6o_T},1
JKaOIBIKTaphIH, KoTenmbHBIX ycTanoBok [1I1 / Operating
naiinanany / modes of boiler installations of industrial
DKcmtyaTarus enterprises
OCHOBHOTO H
BCIOMOTaTEIBHOTO JKorapsITeMneparypanbl IpoIecTep MEH I1J1 /KB Emt/Ox3/Exam
06opynoBaHus JKOFapBITEMIIEPATYPaIIbI
MIPOMBIIUICHHBIX 24 KOH/IBIPFBLIAPIbI Konpany/
npennpusTHii / VPEVU 4302 BricokoTemneparypHble  IpoIecChl U
Operation of the main IKCIUTyaTalysi BBICOKOTEMIIEPATYyPHBIX
and auxiliary 7 ycraHoBok/ High Temperature Processes
equipment of industrial and Operation of High Temperature
enterprises PPUPP Units/ ©OHepkocinTik memrep KoHE
4302 OHEPKACIITIK KOCIOPBIHIAPABIH
KypbUIFbLIaphl / TIpOMBINUICHHBIE [IEYH
u YCTpOHCTBA MPOMBIIUICHHBIX

npexnpustuii / Industrial furnaces and




devices of industrial enterprises

ETO 4304

RRTOPP
4304

OK  IIBIFBIPABIK  KOHJABIPFBUIAPHIH
Kosany/

DKcrmtyaTaius TYpOMHHOTO
obopymosanust IIIT / Operation of
turbine  equipment  of  industrial
enterprises

OK TypOWHANBIK KOHABIPFBUIAPBIHBIH
KyMbIc pexxumaepi / Pexumbl paboThl
TYpOUHHOTO 06opyIoBaHUs It/
Operating modes of turbine units

Tl /KB

Emt/OK3/Exam

TTS 4305

OT 4305

JKeumyhukarus MeH KBUTYIIBIK TOpIap/
Temnodukarmus u TermoBbie cetn/ Heat
supply and heat networks/

Keumymen  xaOmplkray — Herizmepi  /
OcuoBel TerutocHaOxenuss / Basics of
heat supply

T1]1 /KB

Em1/OKk3/Exam

Pro 4306

Koba 2. JKpurysHEpreTHKagarst
JKBUTYOTKI3TIIITIK MIPOLIECTEP.
JKorapeITemiiepaTypaisl arperar eceoi./
IIpoexr 2. IIponeccer
TCIIOIIPOBOAHOCTHU B TEIJIOOHEPI'CTUKE.
Pacuer BBICOKOTCMIICPATYPHOT'O
arperara/ Project 2. Processes of heat
conduction in thermal power
engineering. Calculation of a high-
temperature unit/

JKeumysHepreTukafarsl  KbIIy —anMacy
mporectepi. OHEPKCINTIK — MmemTepi
ecenrrey / Ilpomecchl TerioobOMeHa B
TEIJIOOHEPreTUKE. Pacuer
MPOMBIIUICHHBIX Tedeit/ Heat transfer
processes in thermal power engineering.
Calculation of industrial furnaces

TIJ1 /KB

KOK/KTI/ course
project




Ianaep Typaisl magaiMerrep/Crenenus o qucuuniaunax/Disciplines Information

JleHcaympIK, XabIK, 9JICYMETTIK e3repicTep

Kpenurrep .
ITonHiH aTaybl/ . caHbl/ Oxy naTmsiceci/
HanveHoBanme ITonHiH KbICKalIa cunaTTaMachbl/ KonmuecTso PesyabTar
Ne Kpartkoe onucanue JuCuMILIMHbL/ o0y4enus/
AHCIHILTHRLY Short description of the disciplin Kpeon/ Educational
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credits
Kypcka kipicnie. Kazakcran Toyenciz ik skoibiHaa. A3aMaTThIK-CasicH Kapama-KaibliblK. MeMIIEKeTTIK KYpPbUIBICTBIH
KEHECTIK MOJENIH Xy3ere acelpy. KaszakcraHmarbl KeHecTiK pedopMaiapiblH KaWIIBUIBIKTaphl MEH CaJIaphbl.
Kazakcrannarer "Kaiita Kypy" casicarbl. Kazakcran PecnyOnukachiHblH MeMIIEKeTTIK KYpPBUIBICHIH KaJbIITACTBIPY.
DKOHOMHUKAJBIK NaMyIbIH Ka3aKCTAaHABIK MOJENi. OJEYMETTIiK KaHFBIpTy. KaszakcraH-Kazipri oieM MoOMBIHIAFaH
MemJieKkeT. bonammarer 6ipTyTac YITTH KaIbINTacTIpy/
Kazakcran tapuxsl/ | Béedenue 6 wypc. Kaszaxcman wna nymu K Hesagucumocmu. Ipaxcoancko-noiumuyeckoe npomusoCcmostue.
Ucropus Peanusayua cosemckou modenu eocyoapcmeennozo cmpoumenscmeéd. Ilpomueopeuuss u nociedcmsus Co8emcKux
1 Kazaxcraua/ pedpopm 6 Kazaxcmane. [lonumuxa «nepecmpotixuy ¢ Kasaxcmane. @opmuposanue 20cy0apcmeeHHo2o ycmpoucmaa 5 PO1, PO3
History of Pecnyonuxu Kazaxcman. Kaszaxcmanckas moodenv sxonomuyeckoeo pazeumus. Coyuanvnas MOOepHU3AYUSL.
Kazakhstan Kazaxcman — 2ocyoapcmeo, npusnannoe cogpemennvim mupom. @opmuposanue nayuu eounozo oyoywezol
Introduction to the course. Kazakhstan on the way to independence. Civil-political confrontation. Implementation of
the Soviet model of state building. Contradictions and consequences of Soviet reforms in Kazakhstan. The policy of
"perestroika" in Kazakhstan. Formation of the state structure of the Republic of Kazakhstan. Kazakhstani model of
economic development. Social modernization. Kazakhstan is a state recognized by the modern world. Shaping a nation
of a united future
®dutocodpus Kypchl oiflay MOJCHHETIH KaIBIITACTRIPYFa, dJIeM OCHHECIH TYCIHyTe, TCOPHSIIBIK OUTIMHIH, TAHBIM MCH
LIBIFAPMAaIIbUIBIKTBIH OHTOJIOTUSICHI MEH MeTa(u3MKachlH, Ka3ipri Koramaarbl OUTIMHIH, FBUIBIMHBIH, TEXHHUKaHbBIH
pemiH 3eprTeyre OarbITTanFaH. AnaM (puI0cO(HACHH, aKCHOJOTHSIHBI, 6Mip MEH eJIiM MJcelenepiH, O0CTaHIbIKTHL,
KOFaM MEH MOJICHHMET KOHTEKCTIHJEeri eHepii 3eprreyre, Tapux ¢uiocoduscsl MeH IiH (uiocoduschlH TyciHyre
OarpITTaNFaH/
@ Kypc gunocoua nayenen ma ¢opmuposanue Kyiomypvl MulleHUs, NOHUMAHUE KAPMUHbLL MUpd, u3yueHue
nocogus/ OHMONO2UY U MEMADUIUKY THeOPEMUIeCcKO20 SHAHUA, NOZHAHUA U MEOPUecmad, poau 00pa3068aHusl, HAYKY, MEXHUKU 8
2 Purocopus/ 0 Obpawaemcs Kk uzyueHuio Qurocouu wenosexa, akcuonocu, npooIem HCUsHU U CMepmu, 3 POL, PO3
Philosophy cospemennom obuecmee. Odpawy 3 , , np pmu,
€80600bl, UCKYCCMBA 8 KOHMeEKCme 00wecmea u Kylbmypol, K OCMbICACHUI0 Quiocoguu ucmopuu u Quiocoguu
penueuu/
The philosophy course is aimed at forming a culture of thinking, understanding the picture of the world, studying the
ontology and metaphysics of theoretical knowledge, cognition and creativity, the role of education, science, technology
in modern society. Refers to the study of human philosophy, axiology, problems of life and death, freedom, art in the
context of society and culture, to understanding the philosophy of history and the philosophy of religion
MonayJib conaJbHO-NOJHTHYECKHX 3HAHUI (COIMOJIOTHSI, MOJUTOJIOTHS, KYJIbTYPOJOTHSI, ICHX0JIOTHsI)
Oneymertany eneyMeTTqHy FBUIBIMHBIH Kemeci ipr.eni OemiMIepiH 3epTTeli: OJICYMETTAHYIBIK TEopHUsap, dJIeyMETTaHYJIBIK
3 /Cotmomnoris/ 3€pTTeY OIICTEPi, KOFAMHBIH MEYMETTIK KYPhLIbIMBI HKoHe mpamdmxagm, TYIIFa KOHE ANIEYMETTEHY, COHBIMEH KaTap 5 PO1. PO3
Sociology 3epTTeyre KaThICThI 9JIEYyMETTIK TONTap MEH caianap oTOackl, aybITKy, AiH, MOJIEHUET, dTHOC, Ou1iM, BAK, skoHOMUKa, ’




Conmonioruss u3y4aeT Takue (yHIAMEHTAJbHbIC pa3/ielibl HAayKd KaK: COIHOJIOTHYECKUE TEOPUH, METO/IbI
COIIMOJIOTHYECKUX MCCIICIOBAHUM, COI[MAIbHAs CTPYKTYpa OOIIECTBa M CTPaTU(UKAIUS, IUIHOCTh U COIMATHM3AIINs, a
TaKKe aKTyallbHbIC Uil U3y4YCHHs COLMAIbHBIE TPYIIbl U cepbl Kak CeMbsl, JEBHUALMS, PEIUTHs, KyJIbTypa, STHOC,
o6pazoBanue, CMU, sk0OHOMHUKA, 3I0POBbE, HACEIICHHUE, COITUAILHBIC N3MCHCHHS.

Sociology studies such fundamental sections of science as: sociological theories, methods of sociological research, the
social structure of society and stratification, personality and socialization, as well as social groups and spheres relevant
to study such as family, deviation, religion, culture, ethnicity, education, media, economics , health, population, social
changes.

Cascarrany
/Tloautomorus/
Political science

¥ATTHIK KayiNCIi3MiKTI KaMTaMachl3 €Ty JKOHE YITTHIK MYIUICIEp/i iCKe achkIpy HETi3iHIe oNEeMIIK cascar MeH Kasipri
3aMaHFbl CasACH YAEPICTEPiH 3aHBUIBIKTAPBI, YIATTHIK MEMIICKETTEp CascaThbIHBIH MOHI MEH Ma3MyHBI TypaJibl OuTimMi
KaJIBINTACTBIPabL. [1oH KOFaMIIbIK caHaHbI dKAHFBIPTY/ABIH HETi31 PeTiHIE 9JICyMETTIK-I'YMaHHTAPIIBIK TYHHETaHBIMHBIH
KaJIbINTaCybIHA BIKIAJ] eTedl. Op TYpJIi casicu KyHenepaeri iliKi )aHe CHIPTKbI OaiaHbICTapbl TYCIHY YIITTBIK JKOHE
a3aMaTTHIK OipereiuTiKTi KaJBITACTHIPYFa BIKIAN STEIi.

DopMHpyeT 3HAHHMS O 3aKOHOMEPHOCTSX MHUPOBOW IOJUTHKH M COBPEMEHHBIX ITOJMTHYECKUX MPOLECCOB, CYTH H
COJIep)KaHMs TOJUTUKM HAIMOHAJIBHBIX TOCYIAapCTB, Ha OCHOBE OOECIeueHHs HalMOHAIBHOH Oe30MacHOCTH |
peayu3aly HaIMOHAIBHBIX MHTEpecoB. JMCLIUIUIMHA COASHCTBYeT (POPMHUPOBAHHMIO COLMAIBHO-TYMaHUTAPHOTO
MHPOBO33pEHHSI KaK OCHOBBI MOJEPHHU3AINHN OOIIECTBCHHOTO CO3HaHUs. [IoHMMaHnue BHYTpEHHUX M BHEIIHHUX CBSI3eH
B pa3iUuYHBIX MOJUTHYECKUX CHUCTEMax, CHOCOOCTBYeT (OPMHUPOBAHWIO HAIMOHAIBHOW U  TPaIAHCKOM
HICHTUYHOCTH.

Forms knowledge about the laws of world politics and modern political processes, the essence and content of the
policy of nation states, based on ensuring national security and realizing national interests. The discipline contributes
to the formation of a social and humanitarian worldview as the basis for the modernization of public consciousness.
Understanding internal and external relations in various political systems contributes to the formation of national and
civic identity.

PO1, PO3

Mopnenuerrany
/Kynbryposnorus/
Cultural studies

MoneHueTTaHy ONEeMIIK MOACHHET KOHTEKCTiHAE OTaHABIK MOIEHHETTIH JaMy epeKIIeNiriH TyCiHyxi
KaJIbINTacThIPabl, MOIACHHETTIH MOPQOJIOTHACHIH, TiUIIH, CEMHOTHKACHIH, aHAaTOMUSACHIH 3€pieieyli KaMTHBL,
KazakcraHHbBIH KOIUINEHUIEpPiHiH, TYPIKTEPiHiH KOHE MPOTOTYPIKTEpPiHIH MoAeHH MypacbhiH, OpTaiblK A3USHBIH
OpTarachIpiIbIK MOJCHHUETIH KapayFa jKYTiHeli, Ka3aK MOJCHHETIHIH KaibllTacy mpoieci MeH TapuxsiH, KP MoneHn
casicaThIH, Ka3ipri oJIeMJIIK yaepicTep MoHMATiHIHIer1 Ka3akcTaH MOJICHUETIHIH OPHBIH TaJI Al bl

Kynbryponorus ¢opMupyer NMOHUMaHHE CIEUU(UKH pa3sBUTHUS OTEYECTBEHHOH KYJIbTYPHl B KOHTEKCTE MHUPOBOM
KYJIbTYPHI, BKJIIOYAET N3ydeHUE MOPQOIIOTHH, A3BIKA, CCMUOTHKH, aHATOMHUH KYyJIbTYPBI, 00paIiaeTcs K pacCMOTPEHHIO
KyJIbTYpHOI'O HAacJlequsi HOMajoB, TIOPKOB U INpPOTOTIOpKOB KazaxcTaHa, cpeqHeBeKOBON KylnbTypsl LleHTpanbHOI
Azun, aHanm3Wpyet mporecc GOPMHUPOBAHUS W MCTOPHUIO Ka3aXCKOW KyNBTYpHI, KyIbTypHYIO monuTtuky PK, mecto
KynbTypsl KazaxcraHa B KOHTEKCTE COBPEMEHHBIX MUPOBBIX IIPOLIECCOB.

Culturology forms an understanding of the specifics of the development of national culture in the context of world
culture, includes the study of morphology, language, semiotics, anatomy of culture, refers to the consideration of the
cultural heritage of the nomads, Turks and proto-Turks of Kazakhstan, the medieval culture of Central Asia, analyzes
the process of formation and history of Kazakh culture, cultural policy RK, the place of culture of Kazakhstan in the
context of modern world processes.

PO1, PO3

ITcuxosorus/

"Tlcuxonorus" MoHIH OKY afaM TYIFAChIHA YHAEY aTMOC(epachlH KaMTaMachl3 €Telli XoHe CTYACHTTEPHiH o3iH — o31

PO2, PO3




TIcuxonorus/
Psychology

aHBIKTayblHa MYMKIHJIK Oepeli, KypCThIH MakcaTbhl-CTYISHTTEPHI IICUXOJIOTHSI MEH ICKepJIiK KapbIM-KaThIHACTBIH
HET13ri TeopHusIapbIMeH JKOHE TPAKTHKAJaphIMEH TaHBICTHIPY, KOMIOACIIBUIBIKKA IMIKi YOKIEMEHI KaJIBITACTEHIPY,
anraH OUTiM/IepiH YKBIMHBIH TIpHILUTIK SpeKeTiH YHBIMAACTHIPY YIIIH naiijanaHa oury.

I/I3yquHe JUCHHITIINHBI «IIcuxomorus» obecreunBaeT aTMocq)epy O6paﬂleHHOCTI/I K YeJIOBCYECKOM JTUYHOCTU U JacT
BO3MOXHOCTBH HJIsI CaMOOIIPEACIICHNUA CTYACHTOB, IICTIb KypCa — O3HAKOMJICHUC CTYACHTOB C OCHOBHBIMH TCOPHUAMU U
MPAKTUKAMHU [ICUXOJIOTHUU U ACJIOBOTO O6IIICHI/I$I, (1)0pMI/Ip0BaHI/Ie BHy’I‘peHHCﬁ MOTHUBAUU K JIMACPCTBY, HpI/IO6peTeHI/I€
YMEHU UCIT0JIb30BATh MOJYYCHHBIC 3HAHUA IJI OpraHru3aliu )XU3HCACATCIbHOCTU KOJIJICKTHUBA.

The study of the discipline "Psychology" provides an atmosphere of appeal to the human personality and provides an
opportunity for self-determination of students, the purpose of the course is to familiarize students with the basic
theories and practices of psychology and business communication, the formation of internal motivation for leadership,
the acquisition of the ability to use the knowledge gained to organize the life of the team.

I/Iﬂq)OpMa].[l/IOHHO-KOMMyHHKa].[l/IOHHLle TEXHOJOIUH

Oo0s3aTenbHbl KOMIOHEHT (51 KpeauT)

[eren Tini
WNuoctpannsblit
SI3BIK

Foreign language

KansimracTeIpelIaTeiH KY3BIPETTEp: COHIeY KOMMYHHKAIMACH: OKY, TRIHIAY, conney, xka3y. Al JleHreni. Anrariksl
Oainansicrap. Ordacel. KyH TopTi0Oi. Asbik-Tyinik. Cartbin any. Jlencaynbik. A2 Jlenreiii. boc yakwit. Tyran ein.
Casxar. MeniH yitim. Kopmaran opransr kopray. Ka3zipri 3amanrel oKy jkoHe ramkertep. Bl Jlerreiti. Orbacs
skoHe Koram. Otbacsl Oropketi. Typiepi TyprbiH Yil. 3amaHayn nu3aiid. JlemansicTsl sxocnapnay. Casxat. Pyxann
KaHFBIPY.

DopMupyeMble KOMIETEHIMU: KOMMYHMKalUA pedeBas: 4YTCHUE, ay[MpPOBAHHUE, TOBOPEHHUE, NMUCBbMO. YpoBeHb Al.
ITeprie xoHTakThl. CeMbs. Pacnopsnox aus. Epa. Ilokynka. 3moposse. Ypoens A2. [locyr. Ponnas crpaHna.
[TyremectBusa. Mot mom. 3ammurta okpyxaromei cpensl. CoBpemeHHas yueba U rajuketsl. YpoBeHb Bl. CeMbs u
obmecrBo. Bbromxer cempu. Tumbsl xwuibsi. CoBpeMeHHBIM an3aiiH. I[lmanuposanme kanukyn. [lyremecTsue.
JlyXxoBHO€ BO3pOXKJECHHUE.

Forming competencies: speech communication: reading, listening, speaking, writing. Level Al. First contacts. A
family. Schedule. Food. Purchase. Health. Level A2. Leisure. Home country. Travels. My house. Environmental
Protection. Modern study and gadgets. Level B1. Family and Society. Family budget. Housing types. Modern
design. Vacation planning. Travel. Spiritual rebirth.

10

PO4

Kaszak (opsic) Timi
Kazaxcknii
(pycckuit) sI3BIK
Kazakh (Russian)
language

Kazak Timi Bl pmenreit. TakpIpbinTap OKBITBUTIAABI: OapibIK MaMaHABIKTAap Xakchl. Koram skoHe skacrtap. Bipinmri
OallyIbIK-eHCayIBbIK. AZlaM JkoHe dKojIorusl. CasxaT KoHe TYpH3M. AllaM oHe TaOuFaT. AlaM JKoHe yakbIT. MojieHHeT
koHe eHep. MiHe3i MeH kenbeTi. CoH koHEe TamFaMmma3ablK. OneoueT kone oHep. MeHiH OtanbiM. TypFBIH Vi JKoHE
coynet. bitiM jkoHe FBUTBIM JKoHE 0acKa Jla YKCac TaKbIPBIITap

Kazaxckuii s3pik ypoBenb Bl. M3yuwatorcs tembl: Bce mpodeccun xopomm. OOmectBo u Mononaexs. Ilepsoe
6orarcTBo-370poBhe. UemoBek u dxojorus. IlyremectBue um TypusM. YenoBek M mpupona. YemoBek U BpeMs.
Kynbrypa n uckyccrBo. Xapakrep W BHELIHUIA BUI. Moja U aneranTHOCTh. Jluteparypa u uckyccrso. Mos Poauna.
Kunbe u apxurekrypa. O6pazoBanue u Hayka u apyrue nomo0HbIE TEMBI

Kazakh language level B1. Topics covered: All professions are good. Society and youth. The first wealth is health.
Man and ecology. Travel and tourism. Human and nature. Man and time. Culture and art. Character and appearance.
Fashion and elegance. Literature and art. My motherland. Housing and architecture. Education and Science and other
similar topics

10

PO4

AKnapaTThIK-
KOMMYHUKAITUSUTBIK
TEXHOJIOTHSIIAP
(aFpUIIIBIH
TiniHzae)/

AKIMapaTTHIK-KOMMYHUKANWSIBIK, ~ TEXHOJNOTHsUIap Heridgepi. KowmbroTepmik kyiienmep MeH OarmapiamMalibIk
KaMTaMachl3 €Ty apXUTEKTYPaChIHBIH TYKBIPHIMIAMAIIBIK HETi3/epi, alaM-KOMIIBIOTEPIIIK ©3apa iCc-KUMBLI, JIEPEKKOp
KYyHenepi, AepeKkTepai Tanaay, xenirep MeH TereKkoMMyHUKaIwsuiap, KHOepKayilnci3aiK, HHTepHEeT-TeXHOJIOTHsIIAp,
OYJITTBI, MOOWJIBII )KOHE MYJIBTUMEANSUIBIK TEXHOJIOTHsIIApAbl Al Jaany JarbUIapbIH KJIBIITACTHIPY.

OCHOBEI I/IHq)OpMaL[I/IOHHO'KOMMyHI/IKaL[I/IOHHLIX TEXHOJIOTHH. KOHIIGHTyaJ'ILHBIe OCHOBBI APXUTCKTYPbI

PO6




WudopmarmonHo-
KOMMYHHUKAITMOHH
bI€ TEXHOJIOT'HUN
(anrm. s13.)/
Information and
Communication
Technologies (in
English)

KOMIIBIOTEPHBIX CUCTEM U MPOrpaMMHOI0 06eCHe‘IeHI/IH, YCJIOBCKO-KOMIIBIOTCPHOE B3aPIMOILeI71CTBPI€, cucTeMbsl 0a3
JTAaHHBIX, aHAJIHU3 JAaHHBIX, CETEH M TEIeKOMMYHHKAIHUH, KnbepOe30macHOCTh, HHTEPHET-TEXHOIOTHH, (POpPMUPOBaHHE
HAaBBIKOB HCIIOJIb30BAaHU A 06J'[a‘IHBIX, MOOWJIBHBIX U MyHLTHMeﬂHﬁHbIX TEXHOJIOTHA.

Fundamentals of information and communication technologies. Conceptual foundations of the architecture of computer
systems and software, human-computer interaction, database systems, data analysis, networks and
telecommunications, cybersecurity, Internet technologies, the formation of skills in the use of cloud, mobile and
multimedia technologies.

JleHne MBIHBIKTHIPY/

Teopusutblk OeniM: canayaTTbl eMip CalTbliH KanbinracTelpy. [IpakTukansik Oemim: JKanmbl koHe apHaiibl AeHe
IIBIHBIKTBIPY; CIIOPTTHIK JKOHE KO3FaJIMAJIbl OMBIHIAP; KOCIOU-KOIIaHOANBl ICHE MIBIHBIKTBIPY; 3aMaHayH CAyBIKTBIPY
TEXHOJIOTHSUIAPEL; AEHE KATThIFyIapbIMEH aHaJIbICY ITpolieciHie OaKplIay JKoHE ©31H-031 OaKplIay.

Teopernueckuii paznen: GopMupoBaHHE 340pOBOro oOpasza xu3HHU. [IpakTHueckuil paszmen: oOmias W crenuaIbHAS

10 duznueckas ¢u3nUecKas MoAroTOBKA; CIIOPTHBHBIC U MOJBIKHBIE UTPBI; IPO(eCcCHOHANBHO-NPUKIaHas (U3MUYecKas IIOAr0TOBKA,; 8 PO3
KyJabTypa/ COBpPEMEHHBIE O03/I0POBHUTENBHBIC TEXHOJOTWUH; KOHTPOJIb M CAMOKOHTPOJIb B TIIpoliecce 3aHATHH (pu3n4ecKuMu
Physical education | ympaxHeHusmu.
Theoretical section: the formation of a healthy lifestyle. Practical section: general and special physical training; sports
and outdoor game//s; professional-applied physical training; modern health technologies; control and self-control in the
process of physical exercises.
Tannay komnoHnenTi (5 kpenut)/ Komnonent no Boioopy (5 kpeauros)/ Elective component (5 credits)
TyJFaHbIH TYPAKThI IaMy Heri3aepinin Moayi / MoayJs ocHoB ycroiiunBoro pazsurus auudaoctu/ Module of the basics of sustainable development of personality
Kayincizmik uaeonaorusichl, Kayirncis ongay MEH MiHe3-KYJIBIKTBI KaJIbIITacTeIpy. Kayirnci3 joHe 3USHCBI3 OMip Cypy
KarJailapeid jkacay. TeTeHmie jkarmaimap kesiHme 0oJpkay KoHE cayaTThl LIeIiMIep KaObuinay. XajbIKThI JKOHE
[IapyalIbUIbIK KYPri3y OOBEKTUICPIHIH OHAIPICTIK MEPCOHANBIH CaJIapblH, anaTTapiblH, AyJicH 3uI3aiaiaplbiH
BIKTHMAJI TOYEeKeIJepiHeH jKoHe Ka3ipri 3aMaHFbl 3aKbIMAAY KYpaapblH KOJIJaHyAaH Kopray. Kupay cangapblH kolo.
KayinTeH Kopray Hemece ajaM ar3achlHa Tepic paKTopIap/IblH SCEPIHEH AJIBIH Ty
Tipuimik Wneonorust Ge3onacHocTH, (OpPMUpPOBaHUs Oe30macHOr0 MbllUIeHUs W rnoBeneHus. Co3naHue Oe30macHBIX |
Kayircizmiri/ 0e3BpEIHBIX YCIIOBHU IKH3HEAESATENbHOCTH. [IpOrHO3UpOBaHME W TPHHATHE TPAMOTHBIX PEIICHHH B YCIOBHSX
11 BeszonacHocTs Ype3BBIYAHHBIX CUTYyallMid. 3alura HaceJeHWs W IPOM3BOACTBEHHOIO IEpCOHajla OOBEKTOB XO3SHCTBOBAHHSA OT PO2
JKU3HEESATELHOCT | BO3MOXKHBIX DPHUCKOB MOCIEICTBHH, KaracTpod, CTUXUIHBIX OEJCTBUII M NPHUMEHEHUS COBPEMEHHBIX CPEICTB
n/ nopaxeHus. JIMKBUaaMs MociaeNCcTBUI pa3pyleHns. 3alnra OT OacCHOCTEH WK MPEAYNPEXICHHE OT BO3ACHCTBUS
Life Safety HEeraTHBHBIX ()aKTOPOB Ha OPTraHM3M YeJIOBEKa
The ideology of security, the formation of safe thinking and behavior. Creation of safe and harmless living conditions. 5
Forecasting and making competent decisions in emergency situations. Protection of the population and production
personnel of business facilities from possible risks of consequences, catastrophes, natural disasters and the use of
modern means of destruction. Elimination of consequences of destruction. Protection from dangers or prevention from
the impact of negative factors on the human body.
Kyxkpik sone | IllapyanbuiblK KpI3MeTi Typaibl HopManapsl 6ap Heri3ri 3aHHaMambIK akTiiepMeH TaHbIcy. MeMIIeKeT eH KYKbIKTHIH PO5
chIbaiinac MoHi. Kaszakcran PecnmyOnmKachIHBIH KOHCTHUTYIHMSIBIK KyKbIFbl. Kaszakcran PecnmyOmukaceiablH KykeIK Kopray
KEMKOPJIBIKKA oprafjapel. OKIMIIUTIK KYKBIK. A3aMaTTBIK KYKbIK. EHOEK KyKbIFBI. KpUIMBICTBIK KyKbIK. Kapxbl, caiblk,
12 KapChl  MOJIEHHET | SKOJOTHUSIBIK JKOHE XKep KyKbIFbl. ChlOaiiiac KeMKODJIBIKTHIH MOHI XOHE OHBIH QJeyMeTTiK canpapsl. ChrOaiinac
Heriznepi/ AKEMKOPIIBIKKA KApChl iIC-KMMBIIIBIH (hakToOpiapel MeH mapTrapsl. Crrdaiinac ;keMKOPIBIK OpPEKEeTTeP] YIIiH KYKBIKTBIK,
OcHoBBl TpaBa | | >kayankepurimik. Cei0aiiyiac >keMKOPIIBIK 9PEKETTepi YIIIH MOPaIbIbIK-ITUKAJIBIK XKayallKepIILIiK
AHTUKOPPYIIMOHH O3HaKoOMJIEHHE C OCHOBHBLIMU 3aKOHOJATCJIbHBIMU aKTaMH, COACPKAIIUMU HOPMBI O XO3SHCTBEHHOM JCATCIIBHOCTH.

01 KyIbTypBI/

CymHocts TocyaapctBa u npaBa. KorncrutynmmonHoe npaBo Pecrryonmku Kaszaxcran. [IpaBooxpaHUTENbHBIE OpraHbI




Fundamentals of
Law and Anti-
Corruption Culture

PecnyOonuku Kazaxcran. AQMUHHCTpaTHBHOE TpaBo. [paxmaHckoe mpaBo. TpymoBoe mpaBo. YTOJOBHOE IPaBo.
DuHAHCOBOE, HATIOTOBOE, SKOJIOTHUECKOE U 3eMeIbHOE mpaBo. CyITHOCTh KOPPYILIUU U €€ COIHAbHBIE TTOCIEACTBHUS.
®DakTOpbl W YCIOBUS NPOTUBOJAEHCTBUS Koppymnuuu. [IpaBoBasi OTBETCTBEHHOCTh 3a KOPPYILMOHHBIE ESHUS.
MOpaHBHO-STI/I‘IeCKaH OTBCTCTBCHHOCTD 3a KOPPYINIMOHHBIC ICAHUSA

Familiarization with the main legislative acts containing norms on economic activity. The essence of the state and law.
Constitutional law of the Republic of Kazakhstan. Law enforcement agencies of the Republic of Kazakhstan.
Administrative law. Civil law. Labor law. Criminal law. Financial, tax, environmental and land law. The essence of
corruption and its social consequences. Factors and conditions for combating corruption. Legal liability for acts of
corruption. Moral and ethical responsibility for acts of corruption.

Kacinkepiik yFbIMbI-KaCIKEPIIIKTIH aHBIKTaMachl, TYpJepi, aMy TeHICHIMSIAPbI, pei. HapbIKThIK SKOHOMHUKaHbIH PO5
SKOHOMHK'% ROHE | yerisri YFBIMIApbl. BU3HECTIH YHBIMIACTRIPYIIBLIBIK HeTi3aepi. busHecTiH KapkblubIK Herizaepi. busnecti mameity
gmHec Herisnepi/ cTparteruschI azipiey. Kocimkepiik KbI3METTi MEMJIEKETTIK peTTey.
CHOBEI [MoHsATHE mpeANpPUHUMATENIbCTBA — OIpPEJCICHUE, BHIBI, TEHICHIMH pa3BUTHS, pOJb IPENIPHHUMATEIHCTBA.
13 ZI;ZE:Z:/IKH ™| OcrosHble nonsTHS PBIHOYHON SKOHOMHKH. OpraHu3allioHHBIE OCHOBHI Om3Heca. DWHAHCOBBIE OCHOBBI OM3HECA.
Pa3paboTka cTpareruu pa3sutus 6usHeca. ['ocyapcTBeHHOE perynupoBaHye MPeapUHIMATEILCKOH IesTeIbHOCTH.
Fundamentals of - — - -
Economics and The concept of entreprene_urshlp - definition, types, development_ trends, the role of entrepreneurship. Basic concepts of
BUSiNess market economy. Organizational _bases of busmesg Fln_ar]mal bases of business. Development of a business
development strategy. State regulation of entrepreneurial activity.
Buocdepa Typamsr imiM. OKoMOTHANHIK (pakTopiap. IKomorwsiblK kyrenep. bmoCdepa pecypcTaphIHBEIH PO5
HICKTEYIUTIr. DHEPreTUKAaHbIH 3KOJOTHIIBIK Macenenepi. ATmochepa MeH ruapocepaHblH JlacTaHy Ke3Jaepi.
ATMochepaHbl JacTaHygaH Kopray. KopimaraH opTaHbl KOpray[blH HOPMAaTHBTIK-KYKBIKTBIK, YHBIMAACTBIPYIIBIIBIK
. Macenenepi. TypakTel namy OarbITTapbl. XalbIKapaiblK KOpIIaraH OpTaHbl KOPFAy CaJlaChIHAaFbl BIHTHIMAKTACTBIK,.
OKoJlorus Herizaep
/ VYuenne o Guocdepe. Dxonoruueckne GpakTopbl. IKoJOrHdeckue cucreMbl. OrpaHMYEHHOCTh PECYpcoB OHOCHEpHI.
14 OCHOBEL SKOIOMIH/ OKooruyeckue mpoodaeMbl YHepreTHKH. VICTOUHHKH 3arps3HeHus atMocdeps! u ruapocdepsl. 3amuTa atMocdeps! OT

Fundamentals of
Ecology

3arpsizHeHus. HopmaTHBHO-IIpaBOBbIE, OpPraHW3alMOHHBIE BOIMPOCHI OXpaHbl OKpyXkaroliew cpenbl. HampaBnenus
YCTOWYUBOTO pa3BUTHsI. MeXIYHAPOIHOE COTPYAHHUUECTBO B 00JIACTH OXPAHBI OKPYXKAIOIIEH CpeIbl.

The doctrine of the biosphere. environmental factors. Ecological systems. Limited resources of the biosphere.
Ecological problems of energy. Sources of pollution of the atmosphere and hydrosphere. Protection of the atmosphere
from pollution. Normative-legal, organizational issues of environmental protection. Directions of sustainable
development. International cooperation in the field of environmental protection.

BazanpIk moHaep nMKiIi
KOO xomnonenTi / I{ukii 6a30BbIX JUCHHILIHH
Bysosckuii komnonenT / Cycle of basic disciplines

KacinkepJik moayJti /MoayJs Ilpennpuaumarenscra/ Entrepreneurship Module

Koacimkepmik Moy (kocimkepirik KeI3MeT Herizaepi, Kocimkepiik KYKbIK, DKOJIOTHSUIIBIK MEHEKMEHT, CTapTall-TYCIHIKTepAl SKOHOMUSIIBIK Heri3aey)/MoTyib peInpuHAMAaTeIbCTBA
(OcHOBBI peNPUHAMATENHCKOM IEITEIBHOCTH, [IpenpuHIMATEbCKOE MPABO, DKOIOTHISCKUIT MEHEPDKMEHT, DKOHOMIUYEeCKOe 000CHOBaHKe cTapTan-mpoekTos)/ Entrepreneurship
Module (Fundamentals of Entrepreneurial Activity, Entrepreneurial Law, Environmental Management, Feasibility Study for Startup Projects)
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Kacinkepiix
KBI3MET Heriznepi/
OCHOBEI
MpeANPUHIMATEIbC
KOH JeATelIbHOCTH/
Business
fundamentals

Kocinkepmik oifnmay Herizzepi, HapbIKTBIK >Xyiie »OHE OHBIH JKYMBIC ICT€Y TETiri, KOCIMKepiiK KBI3MET >KOHE
yibIMIacTeIpymbUIbIK  HblcaHgap, KoCIMKepiiK KbI3METTIH SKOHOMHUKAIBIK HETI3/iepi, OHIIPIC IIBIFBIHIApHl MEH
(bupMaHBIH Kipici, eHaipic (aKTOpIapbIHBIH HAPHIKTAPhI (3Kep, CHOCK, KAIMTal), KOCIMKEPITIK HUaes JKOHE OHBI TAHIAY,
KYHIBUTBIK YCBIHBICHI, Tayap, OpeHn, OpeHIuHT, Typiiepi MEH THITepi, OM3HEC KBI3METTI JKOCHapay XoHe Oackapy,
Kocinkepiik KbI3METTiH MapKETHHT 1.

OCHOBEI NPpCANPUHUMATCIIBCKOTO  MBINUICHUA, PBIHOYHAsA CUCTEMA W MEXAaHU3M eé d)yHKLII/IOHI/IpOBaHI/Iﬂ,
NMpEANPHUHUMATCIILCKAA ACATCIbHOCTh U OPraHHU3allMOHHBIC q)OpMBI, OKOHOMHYCCKHE OCHOBBI Hpe,HHpHHHMaTCHLCKOﬁ

PO5




JIEATEIILHOCTH, U3JIEP’KKH TPOM3BOJICTBA M JI0XOJ (PUPMBI, PHIHKH (DAaKTOPOB NPOM3BOJCTBA (3eMJIs, TPYH, KaluTam),
IpeANpUHIMATENbCKAs HISsT W €€ BBIOOp, IIEHHOCTHOE IPEIOKEHHE, TOBap, OpeHnA, OpEeHIWHT, BUABI U THIIBI,
IUTAHUPOBAHKE M yIpaBJieHHE OU3HEC AESTEIbHOCThIO, MAPKETUHT IMPEANPUHUMATEIBCKOM AesSTEIbHOCTH.

Fundamentals of entrepreneurial thinking, the market system and the mechanism of its functioning, entrepreneurial
activity and organizational forms, economic foundations of entrepreneurial activity, production costs and company
income, markets for factors of production (land, labor, capital), entrepreneurial idea and its choice, value proposition,
product, brand, branding, types and types, planning and management of business activities, business marketing.

Kocinmkepiik KYKbIK
5KOHE chlbaiinac

Kacinkepiik KYKbIK y¥biMbl. Kacinkepiik KYKbIK CyObekTunepiHiy Typiepi. KoMMepusiibik 3aH1bl TYJIFaaapasl Kypy,
KaliTa YWBIMIACTHIPY JXKoHE Tapary. Kocimkepiik KeI3METTEeri MYJIKTIH KYKBIKTHIK pexumi. Kocimkepiik miaprrap:
OJIApIIBIH TYPJIePi, Ma3MYHBI JKoHE kacacy TopTibi. Kocimkepiaik KbI3MET callaChIHAAFhl XKayanKepiriiik. MeMIeKeTTiH
9KOHOMHMKAJIBIK alfHAIBIMFa KATBICYBIHBIH KYKBIKTBIK HbICaHaapbl. Cribaiiac »KeMKOPIBIKKA KapChl arapTy chiOaiinac

JKEMKOPJIBIKKA KEMKOPJIBIKKA Kapchl ic-KUMBUIT KYpajbl peTiHJIe: TYCIiHIri MEH Ma3MYHBI.
KapCbl MOICHUCT ITonsiTne HpeﬂHpI/IHI/IMaTGHLCKOFO npaBa. BI/II[I)I Cy6”beKTOB OpeANpUHUMATEIILCKOTO mpaBa. CO3I[aHI/I€,
Herizmepi/Ilpennpu | peopraHu3anus ¥ JUKBUIAINS KOMMEPUYECKHX FOPUANYECKAX JHIl. BaHkporcTtBo. [IpaBoBOM pEKMM HMYIIECTBA B
16 HUMAaTCIbCKOEC Hpe[[HpHHHMaTCJIbCKOﬁ JCATCIIbHOCTH. HpeI[HpI/IHI/IMaTeIILCKI/Ie JAOTOBOPBLI: HMX BHUABI, COACPIKAHUEC W HNOPAJOK PO5
IIPaBO U OCHOBBI 3akmroueHuss. OTBETCTBEHHOCTh B cepe MNpeanpuHUMATEeNbCKOl AesaTenbHOCcTH. [IpaBoBbie (OpMBI  ydacTus
AHTHKOPPYIIIMOHH | TOCYAapcTBa B XO3SHCTBEHHOM 000pOTE. AHTHKOPPYIIIMOHHOE MPOCBEIICHHE KaK CPEICTBO IPOTHUBOJICHCTBUS
Oif KynbTypbl/ KOPPYILHH: MOHATHE U COJIEPIKAHHE.
Business Law and The concept of business law. Types of subjects of business law. Creation, reorganization and liquidation of
the Basics of Anti- | commercial legal entities. Bankruptcy. Legal regime of property in entrepreneurial activity. Entrepreneurial contracts:
Corruption Culture | their types, content and procedure for conclusion. Responsibility in the field of entrepreneurial activity. Legal forms of
state participation in economic turnover. Anti-corruption education as a means of combating corruption: concept and
content.
DKOJIOTHSIIBIK MEHEPKMEHT KOPIIOPAaTHBTIK Oackapy >KyHeciHiH Oeuniri peTiHie. DKoIorus xoHe Ka3ipri ©pKeHHETTIH
Macenenepi. TypakTel gamy Ty KbBIppIMAaMachl. DKOJOTHSIBIK MEHEHKMEHTTIH daMy Ke3eHuaepi. MeHeKMEHT
GYHKIMSIAphl, WHQPAKYPBUIBIM JKOHE OKOJOTHSUIBIK MEHEKMEHT IPHHOHUOTEpl. OKOoJOorHs >koHe TaOurarTsl
naiinananynarbl MeHemkMeHT. TaOuru pecypcrapiipl, 3KOJOTHSIIBIK 3ajajapibl, IIbFBIHAAPABI SKOHOMHKAIIBIK
Oaranay >KOHE Kap)KbUIAHABIPY MEH CSCENTLIIK Mocelenepi. MeHeIKMEHTTEr1 IKOJMOTHSIIBIK ayJuT JKOHE TaOHFATTHI
DKOJIOTUSIIBIK naiilanany ayJuri.
MCHC/DKMCHT DKOJOTUUECKUI MCHC/DKMEHT KaK 4YaCTb CUCTCMbI KOPHOPATHUBHOTO YIPABJICHU. DKoI0OTHSI H HpO6J'IeMLI
17 /3xomornaeckuit COBPEMEHHOH IBHIM3aMH. KOHIEMINA yCTOWYMBOTO Pa3BUTHA. OTalbl Pa3BUTHS SKOJIOTHYECKOTO MEHEIKMEHTA. PO5
MCHGI[)KMGHT/ CDYHKIII/II/I MCHC/DKMCHTa, I/IH(i)paCTp}IKTypa 1 NPUHIHUIIBI 3KOJIOTHUYCCKOTO MCHECIKMCHTA. MGHCIDKMCHT B DKOJIOTHUH U
Environmental MIPUPOJIOTIONF30BAHUN. DKOHOMHYECKAasi OIIeHKAa TNPHPOTHBIX PECypcoB, SKOJIOTHYECKUX YIIEpOOB, HM3AEPKEK H
management BOIPOCHI (1)I/IHaHCI/IpOBaHI/I$[ M OTYETHOCTH. DKOJOTHUYSCKUH AYAUT U aYAUT IIPUPOJAOIIOJIB30BAHUS B MCHCIDKMCHTC.
Environmental management as part of the corporate governance system. Ecology and problems of modern civilization.
The concept of sustainable development. Stages of development of environmental management. Management
functions, infrastructure and principles of environmental management. Management in ecology and nature
management. Economic assessment of natural resources, environmental damage, costs and issues of financing and
reporting. Environmental audit and environmental audit in management.
Crapran- ITon asceiHAa crymeHTTep Startup-koOamapisl 3aMaHayn OM3HEC-KOCIMKEPIIKTIH Kypajisl peTiHme 3eprreiimi. [lonmi
JKoOaIap IBIH OKy OapbichiHAa Startup->xko0aHbl 93ipyiey aITOPUTMI, HETI3r1 KOHE aifHaJbIM KalMTANIbIHA WHBECTUIUSIIBIK
18 SKOHOMMKAJIBIK mIBIFBIHAAPABEl Oaranmay, HR-pecypcrapapl KaibImTacTEIpyAaFrsl MHBECTUIMSUIBIK MIBIFBIHIAPARI Oaranay, MIBIFBIHIAP PO5
Hel"i3[[eMeci/3KOHO MeH OaraHbl 3KOHOMMUMKAJIBIK Heri3,uey QﬂiCTeMeCi, KapiXbUIBIK KOCIIapjiay MEH WHBCCTUIUAJIBIK TallJayJdbl OPbIHAAY
MHYECKOE oicTemeci, Ou3HeC-MOAebAEP/ Il Jko0aiay, CTapTan-)00aHbl KOpray KapacThIPhLIaIbI.




000CHOBaHUE
Startup poexros/
Economic
feasibility study of
Startup projects

B paMkax IUCHMIUIMHBI CTyAEHTaMH H3ydaroTcs Startup-mpoekTsl, Kak HMHCTPYMEHT COBPEMEHHOro Ou3Hec-
IpeNnpHHIMATENbCTBA. B mpomecce W3yYeHWs IUCUUIUIMHBL pacCMaTpPHUBAIOTCA alIrOpUTM pa3paboTku Startup-
IIPOEKTa, OllEHKa WHBECTHLMOHHBIX 3aTpaT B OCHOBHOI M OOOpPOTHBIM KamuTall, OILIEHKAa WHBECTHIHMOHHBIX 3aTpar B
¢dopmupoBanne HR-pecypcoB, MeToika 3KOHOMHYECKOTO OOOCHOBAaHUS M3/ICPKEK M I[EHOOOpa30BaHMUs, METOJIUKA
BBINOJTHEHHST (PMHAHCOBOTO IJIAHMPOBAHWS ¥ MHBECTUIIMOHHOTO aHAIN3a, IPOEKTHPOBAHNE OM3HEC-MOJIEICH, 3amuTa
CTapTan-mpoeKTa.

As part of the discipline, students study Startup projects as a tool for modern business entrepreneurship. In the process
of studying the discipline, an algorithm for the development of a Startup project, an assessment of investment costs in
fixed and working capital, an assessment of investment costs in the formation of HR resources, a methodology for
economic justification of costs and pricing, a methodology for performing financial planning and investment analysis,
designing business models, protection startup project.

Kacion medepik :oHe FRUIBIME 3epTTEYJIep Herizaepinin MoayJi /Moayab ocHoB npodeccuonannnoro macrepersa/ Module of fundamentals of professional excellence
JKorapsl 0Ky OpHBIHBIH KYphUIBIMBL. OKY skyMbIckl. OKy Mpolecid yitbiMaactelpy. CTyA€HTTepAIH FBUIBIMU-3EPTTEY
KyMBbICHL. JKBITy SHEpreTHKAchl KHE OHBIH €1 SKOHOMHUKACHIHIAFbl OPHBL. MaMaHIaHyAbIH Heri3ri epeKIeikTepi.
eIy sHePreTHKATAF XKbuty sHepreTHKanblK KOHIBIPFBIIAp. JKBUIy 3J1€KTp CTaHUMSUIAPBIHBIH TYpJepi, SHEPreTUKabIK OTBHIH TypJiepi
- Kocibn ic- | Kbty xoHe d11ekTp sHeprusicoi ainy keszepi, K30, KIC, I'POC, I'DC xaue T. 6. JKbuly SHEpreTUKaIbIK KyHenep.
OpeKeTTiH Herizaepi / JKbuty SHepreTHKaNIbIK )Ka0abIKTap IbIH KYMBICH Ke3iH/Ie KOpIIaraH OPTaHbl KOPFay.
OCHOBHI
pOdeCCHORATHHOH CTpykTypa BBICHICTO YUeOHOTO 3aBelcHUsA. YueOHas pabota. OpraHusamnus ydeOHOTO mporecca. HayuHo-
19 | pesrensroctu g | HCCTCNOBATETbCKAs pa60Tau cTyaeHToB. TemosHepreTMka M €€ MECTO B OJKOHOMHKE CTpaHBbI. OCE—IOBHLIC PO7, POS,POY
S S— oco0eHHOCTH crienuanu3zanui. TermosHepreTuueckue YCTaHOBKH. Buagpt TCIUIOBLIX SNICKTPUYECKUX CTAHLUH, BULI
/Basics of | PHEPreTHUECKOro TOMIHBA. HcToyHnKH TOITydeHNs TEIUIOBOH 1 anekTpudeckoit auepruit, DL, TOC, I'POC, I'DOC u
professional ~activity T.J. Tennoanepremqecx_ne CMCTeMLI._OXpa}_Ia o_Kp}_nKanmeﬁ Cpelipl pH pabote T3O _
in heat power The structure of the higher educational institution. Acad_emlc wo_rk. Organlzatllon of the educatu_)nal process.
engineering Rese_argh vyork of students. Thermal power engineering and its place in the country's economy. The main features of
specializations. Thermal power plants. Types of thermal power plants, types of energy fuel. Sources of heat and
electric energy, thermal power plants, thermal power plants, GRES, hydroelectric power plants, etc. Thermal power
systems. Environmental protection during operation of thermal power equipment
JaiibiHABIK OarbpIThl OOWBIHINA KACIMOPHIHOAPMEH JKOHE YHBIMIAPMEH TaHbBICY (IKCKypCHsIIap, MacTep-Kiacrtap).
"Casta KaCimOpBIHIAPBIHEIH TaKbIPBIOs! OotisiHIIa SCopus, Clarivate Analytics mepekrep 6a3acsin KomaHyMeH o1ebu
10Ty 'TaKbIPBIOBI OOMBIHILIA TPAKTUKAIBIK TAlICEIpMaHbl OpbIHAay. Ecen neH npe3eHTanysHbl AaiibiHaay, M1aruaTThl
TeKcepy, KOMHCCHs AIBIHZA €CeNTi KOpray. AKaIeMUsUIbIK anaijplK. [lmarmar. ©nebu mony. Teopusuisik
3epTTeyaep. Mogenpaey. DKCIEpPUMEHTTIK 3epTTeyiep. DKCISPUMEHTTIK 3ePTTEYIepIiH HOTIDKEIEPIH OHIEY KOHE
paciMaey.
Oxy TokiprGeci OsHakomileHHe (IKCKYPCHH, MacTep-KJIacchl) C NMPENPHUATHSIMA U OPraHU3alMsIMH 110 HallpaBJICHHUIO MOJTrOTOBKH.
20 | /YuebHas mpakTuKa/ ’ P09, PO12

Educational practice

BeinosiHeHHEe MPAaKTHYECKOro 3a1aHusi mo Teme «JIutepaTypHbiii 0030p ¢ mpuMeHeHHeM 0a3 JaHHBIX Scopus,
Clarivate Analytics mo Temaruke npeanpustuii otpacimy». IIoAroToBKa OT4eTa M MPE3EHTAIMH, MPOBEPKA HA
[UIaruaT, 3aliuTa OTYeTa Mepell KOMHCCHEH. AkajeMudeckas 4YeCTHOCTh. Ilmarmar. JlutepaTypHbiii 0030p.
Teopernyeckue UcciaenoBaHus. MoaeanpoBanue. DKCIIepUMEHTaIbHBIE HccaenoBanmst. O0paboTka u opopMicHHE
PE3yABTATOB 3KCIICPUMCHTAIBHBIX UCCIICIOBAHUI.

Familiarization (excursions, master classes) with enterprises and organizations in the direction of training.
Implementation of a practical task on the topic "Literature review using the Scopus, Clarivate Analytics databases on




the topics of industry enterprises.” Preparing a report and presentation, checking for plagiarism, defending the report
before the commission. academic honesty. Plagiarism. Literature review. Theoretical research. Modeling.
Experimental studies. Processing and registration of the results of experimental studies.
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OnmuipicTik
toxipubdeci 1 /TIpous
BOJICTBEHHAsI TIpaK
tuka 1/ Industrial
Practice 1

Kbty SHEPreTHKANbIK KOCIMOPBIHAAPBIH KYPBUIBIMBIMEH, 3HEPIETHUKAJIBIK IIEXTAPIBIH JKaOIBIKTAPBIMEH JKOHE
TEXHOJIOTHSCHIMEH, OHIIPICTI YHBIMIACTHIPYMEH JKOHE OacKapyMeH, KOCIIOPBIHAAPAbI ABTOMATTAHIBIPBIIFAH
Oackapy JXyHeciMeH, HEeri3ri TeXHOJOTHSUIBIK MPOICCTEPMEH JKOHE OJIapbl aBTOMATTAHMABIPY JKYHECIMEH, IIBIFBIC
MaTepHaIIapbIMCH, OHIM HOMCHKIIATYPAaChIMEH, OHIIPIC KAIIBIKTAPHIMCH JKOHE OJIapAbIH PEIHKINHTIMEH TaHBICY.
Onebm mony. AKaIeMISUTBIK — afganablk. [lmarmar. Opebm  mony. Teopusuiblk  3eprreynep.  Mogenpaey.
DKCIIEPUMEHTTIK 3epTTeyiep. DKCIEPUMEHTTIK 3epTTeYJICP IiH HOTHKEIICPIH OHJICY )KOHE PACcCIMIEy.

O3HakoOMJIEHHE CO CTPYKTYpOW TEIUIODHEPreTHYECKUX MNpPEANpUsSTHH, OO0OpyIOBaHMEM M  TEXHOJIOTHEH
SHEPreTUYECKNX IIEXOB, OpraHMW3aleld ¥ YIPaBICHHEM IPOW3BOJACTBOM, CHCTEMOW aBTOMATH3MPOBAHHOTO
yIpaBJIE€HUS MNPEANPUSTUIMU, OCHOBHBIMHM TEXHOJIOTMYECKMMHU IPOLECCAMH U CUCTEMOM HX aBTOMAaTH3alUH,
pacXoIHBIMH MaTepuallaMM, HOMEHKJIATYpOH WPONYKIMH, OTXOJaMH TIPOM3BOJCTBA M HX PEUUKIMHTOM.
JluteparypHblii 0030p. Akagemuueckas 4yecTHocTh. [Inaruar. Jluteparypusiii 0030p. Teopernyeckue uccienoBaHusL.
MogenupoBanie.  JKCIIEpUMEHTaIbHbIC  HcciaemoBadms. OOpabotka © OoQOpMIICHHE  PE3YJIbTaToOB
9KCTIEPUMEHTAIBHBIX HCCIECTOBAHMUM.

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.

P09, POI11,
PO12

Ipreqi

eXHUKAJBIK T2l bIHABIK MoayJ1i / MoayJib GpyHIaMeHTaIbHOI TexHHYeckoii moarorosku / Fundamental technical

training module
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Xumus/ Xumus/
Chemistry

Kypersl 3eprrey Marepuss MeH OJ1 KaOBUITAHTBIH (opMmaiap, XUMHSUIBIK KOCBUIBICTAPIBIH ©3repy MeXaHH3MI,
3aMaHayn OeHopraHMKaiblK MaTepHanJaplblH  KacHeTTepi JKOHE  XHUMISUIBIK — HpPOLECTepAl  3aMaHayu
TEXHOJIOTHsUIapAa KOJIJaHy Typalbl 3amMaHayM FbUIBIMH TYCIHIK Oepeni. XWMHUSHBIH Heri3ri 3aHiapbl. ATOM
Kypeutbicel. .M. MenpeneeBTiH NeprHONTHIK 3aHbl. XHUMISUIBIK OaillaHbIC KoHE MOJIEKyJajlapAblH KYpPBUIBIMEI.
3aTThiH KOHJCHCAIMSJIAHFAH KyHi. XUMHSJIBIK TEPMOJMHAMHUKA Herizaepi. XUMHSIBIK KHHETHKA HETi3aepi.
Epiringinep. TOTBIFY-TOTBIKCHI3IaHy peakIMsuIapbl. DIEKTPOXUMUS Herizaepi. XMMUSHBIH apHalbl OeiMaepi.

Wzydenne Kypca gaeT COBpEMEHHOE HaydHOE MPECTABICHHE O MaTEPUH M IPHHUMAEMEIX €f0 (popMax, 0 MeXxaHU3Me
MpEBpaIlleHUs] XUMHUECKUX COCMHEHUM, O CBOMCTBAX COBPEMEHHBIX HEOPraHMYECKUX MATepUATIOB U NMPUMEHEHUH
XAMHAYECKHX TIPOLIECCOB B COBPEMEHHBIX TexXHONorusx. OcHOBHbIE 3akoHBI XuMuH. CTpoeHHE aroma.
Ilepuonnyeckuii 3akon .M. MenaeneeBa. Xumudeckas CBsi3b U CTpoeHHUE MOJIeKYNl. KOHIEHCUPOBaHHOE COCTOSIHHE
BemecTB. OCHOBBI XUMHUYECKOW TepMoanHaMUKA. OCHOBBI XHMHUYECKOW KHWHETHUKU. PacTBOpbl. OKHCIUTEIHHO-
BOCCTaHOBHTEJNbHBIE peakiui. OCHOBBI A1eKTpoxuMuu. CrieualibHbIE pa3JieNibl XUMUH.

Studying the course gives a modern scientific understanding of matter and the forms it takes, the mechanism of
transformation of chemical compounds, the properties of modern inorganic materials and the application of chemical
processes in modern technologies. Basic laws of chemistry. The structure of the atom. Periodic law D.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.

PO4, POS, PO9
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Maremaruka 1

CryneHTTepZli TEOPUSUIBIK JKOHE IPAKTUKAIBIK €CeNTepAl IIelyre KaKeTTi MaTeMaTUKAaNbIK —arapaTThiH
HETi3ZiepIMEH TaHBICTHIPY; JIOTHKAJBIK OWIAydbl IaMbITy, KOJAAHOAIBl Moceseslepii MaTeMaTHKAaIbIK 3epTTey
JaFIblIapblH  KaIBINTacThpy. CBI3BIKTHIK JKOHE BEKTOPJBIK aireOpaHblH, aHAJIMTHKAIBIK T€OMETPUSHBIH, Oip

aitHpIMaITEl QYHKIUTApABIH JuddepeHInaIIBIK KOHEe HHTETPAIBIK €CENITEYNEPiHiH HeTi3IepiH 3epTTey.

PO1, PO8, PO9




[ToHHIH Ma3MyHBI: CBI3BIKTHIK ajireOpa. Bekropibik anreOpa. AHamuTHKanblK reomerpus. Tammayra kipicre. bip
aitHpIMaITel GYHKIUSHBIH auddepeHmanaplk ecedi. bip aifHpIManbl pyHKIHMSHBIH HHTETPAIIBIK ecei.

O3HaKOMJICHHE CTYICHTOB C OCHOBAMH MAaTEMaTHYECKOTO amlmapara HeOOXOJUMOTO JUIS PELICHUS] TEOPETUIECKUX U
MIPAaKTHYECKUX 3aJay; pa3BUTHE JIOTHYECKOTO MBILIICHHUS, BHIpaOOTKAa HAaBBIKOB MAaTEMaTHYECKOTO HCCIEJOBaHMS
MPUKJIAQAHBIX BOMPOCOB. V3yueHWe OCHOB JMHEHMHON M BEKTOpHOW aireOpbl, aHAIUTHYECKOW TCOMETPHH,
1 hepeHnInaTbHOTO U HHTETPAIBHOTO NCUUCTICHUS (QYHKIMHA OJTHOHM ITepeMEeHHOM.

Conepxanue aucumiuidHbl: JInHeiiHas anreOpa. BekropHas anreOpa. AHanuTHueckas reomerpus. BBeneHue B
aHanm3. JnddepeHnuanbHoe ucHUcieHne (QYHKIMHA OJHOM mNepeMeHHOH. MHTerpanbHOe HcunciieHHe (QYHKIHU
OJIHOY IIEPEMEHHOH.

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

CTyneHTTeplli TEOPHUSIIBIK JKOHE TPAKTUKAIBIK €CENTepAl MIemyre KaKeTTI MaTeMaTHKAIBIK amnnapaTThiH
HETi3JIepiMEH TaHBICTBIPY; JIOTHKAIBIK OWIAYAbl IAMBITY, KOJIaHOAIbl MAceNeNep/ii MaTeMaTUKAIBIK 3epTTey
JarAblJIapblH KAJIBIIITACTBIPY.

[TonHiH Ma3MyHBI: OipHeIIe afHBIMANBUIAPABIH (YHKIUUIApPEH auddepeHnuanasl ecentey. bipHemre aitHBIMABI
(GbyHKUMTapABIH HHTErpaiabiK ecedi. Koc xone ymtik uaterpangap. Juddepenumanasik reraeynep. CaHabIK KoHE
GbyHKIMOHAIIBIK KaTapiap. bIKTuManabIKTap TeOpHsICbl MEH MaTeMaTHKAJIBIK CTATUCTHKA 3JIEMEHTTEpI.

O3HaKOMJICHHE CTYICHTOB C OCHOBAMH MaTEMaTHYECKOTO amlmapara He0OXOJUMOTO JUIS PELICHUS] TEOPETUIECKUX U
MIPaKTHYECKUX 3aJay; pa3BUTHE JIOTHYECKOTO MBIIIICHNUS, BHIpaOOTKAa HAaBBIKOB MaTEMaTHYECKOIO HCCIEIOBAHMUS
TIPUKJIaIHBIX BOIIPOCOB.

Conepxxanme mucnumneel Juddepenunansioe ucuncinenne QyHKINN HECKOJIBKUX NEepeMeHHBIX. MHTerpanbHoe
ucurcieHue (QYHKUUI HECKOJbKHX IepeMeHHO#. JlBoitHple W TpolHble wuHTerpansl. JuddepennuanbHbie
ypaBHeHHs. YHcI0BbIE U QYHKIHMOHAIBHBIE PSIIbl. DIEMEHTHI TEOPHH BEPOSITHOCTEH M MaTEMaTHUECKOM 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.

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.

PO1, POS, PO9
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dusuka

Kunemaruka. JIlnnamuka. Cratuka. JKymbic sxoHe sHeprus. TarorteHue. CyHWBIKTBIK MeXaHHMKAchl. MomeKynanbIk-
KUHETHKAIBIK Teopus. TepmomuHamuka. Haktel rasmap. OnekTpocTaTwika. TypakThl TOK. MarHuT epici.
DONEeKTPOMArHUTTIK HMHAYKOWSA. 3aTTBIH MAarHUTTIK Kacuerrepi. MakcBemn Teopuschl. MeXaHUKAJIBIK KOHE
ANIEKTPOMAarHutrTik Ttepoemicrep. Ceprimai ToJkbiHAAp. ['eomerpusuiblk ontka. MHTepdepenuus. Judpaxmus.
KapeikTeie nomstpuzarusicsl.  CoyneneHyaiH KBaHTTHIK TaOurarel. bop OoffpiHmIa atoM Teopwschl. KBaHTTBIK
MEXaHUKa JIEMEHTTepl. ATOM SJpPOCHI.

Kunemaruka. [unamuka. Crarmka. PaGota u sHeprus. Tsrorenme. MexaHWKa >XUIKOCTH. MOJEKYISIPHO-
KuHeTHueckas teopus. TepmoanHamuka. Peanbnble raszpl. Onekrpocratuka. IlocrosiHHBIA TOk. MarmutHoe moie.
OnexkTpoMarHuTHas MHAYKIUS. MarHutHele CBOWcTBa BemiecTBa. Teopust MakcBemna. MexaHWUeCKHe W
AJNIEKTPOMArHUTHBIE KolleOaHWs. Ympyrue BoiHBL [eomerpuyeckas ontuka. WuTepdepenmmsa. dudpaxius.
IMonspuzanus ceera. KBantoBast mpuponaa uzinydenus. Teopust aroma mo bopy. DineMeHThl KBAaHTOBOW MEXaHUKHU.
ATOMHOE A1p0.

PO4, POS, PO9




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
guantum mechanics. Atomic nucleus.

Module of theoretical foundations of heat power engineering / JKpL1y?Hepre THKaAHBIH TEOPUSUIBIK Herizaepi moayti /MoayJib TeopeTnye

CKHE OCHOBBI TEIJIOOHEPIeTUKHU
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Teoperuueckue
OCHOBBI
TCIJIOTCXHUKH

Herisri tycinikrep MeH anbpIkTamanap. Herisri Ky napamerpinepi. TepmoauHamMuKansIK sxyie. TepMoguHaMuKaHBIH
Oipinmni Gacramachl. lmiki sHeprusi. TepmoJuHaMuKaHbIH OipiHINI OacTaMachlHBIH TeHAeyl. OHTaibmnus. JKeuty
CBIMBIMABLIBIK JKOHE OHBIH Typiepi. Mxean ra3: Kyl TeHAeyi MEH auarpamMMaiapbl, Heri3ri 3aHaapbl, JpKkoyme 3aHbl,
Maitep Tenneyi. Mnean rasmap kocmackl. TepMoaMHAMHUKaHBIH €KiHI OacTamackl. Herisri TepMoaIuHaMHUKAIBIK
mpouecrep. Kaditeivasr Kapro mukmi, Kapao Teopemacer. CerrpiMparsimTap. CeIFy sKyMmbICHL. ['a3 TypOmHamapsl
KOH/IBIPFBUTAPBIHBIH JKOHE PEAKTHBTI KO3FANTKBIIITAPIBIH MK, IIITEH >KaHATBHIH KO3FaITKBIIITAPBIHBIH IUKIIEPI.
Cy MeH cy OybIHBIH TEpMOJIMHAMHKAIBIK KyObutbicTapel. h-S, T-S muarpammanapel. bluran aya. Bykymrik
KOHJIBIPFBUIAPBIHBIH TEPMOJMHAMUKANBIK LUKIIepi. PeHKUH 1HMKIBL. By»kekTopibl, 0y KOMIIPECCOPIIBIK, Ayabl
XKoHe a0COpOLMSIIBl TOHA3BITKBIII KOHIBIPFBLIAPIBIH IUKIAEpPi. JKblTy COPFBICHL.

OcHoBHBIE MOHATHS U ompeneneHus. OCHOBHBIE ITapaMeTpbl COCTOSHUSA. TepMoanHammuecKkas cucrema. llepsoe
HavajJo TEPMOJWHAMHKH. BHYTpeHHss JHeprus. YpaBHEHHE IIEPBOTO Hadala TEPMOIUHAMHKA. JHTAIBITHS.
TennoemkocTh U ee BUAbL. MaeanbHblil ra3: ypaBHEHHUE U IMarpaMMbl COCTOSIHMS, OCHOBHBIE 3aKOHBI, 3aKOH J[>k0yrs,
ypaBHeHHe Maiiepa. CMech maeanbHBIX ra3oB. Bropoe Hawano tepmoanHamuky. OCHOBHBIE TEPMOIMHAMUYIECKUEC
npoueccel. O6patumbrii mukn Kapuo, Tteopema Kapuo. Kommpeccoper. Pabora cxkatust. [{ukibrazoTypOUHHBIX
YCTaHOBOK W PEaKTUBHBIX ABuraTesneu. [{ukibl nBurareneid BHyTpeHHEro cropanus. TepMoauHaMUYecKue CBOMCTBA
BOJBI M BojasHOrO mapa. [duarpamwmbl h-S, T-S. Braxkueii Bo3ayx. TepMoAWHAMHYECKHE IHKJIBI MapOCHIOBBIX
ycraHoBOK. I{ukin Penxuna. LIUKIbI apo3KEKTOPHBIX, MAPOBBIX KOMIIPECCOPHBIX, BO3AYIIHBIX U aOCOPOIIMOHHBIX
XOJIOAUIIBHBIX YCTAaHOBOK. TemioBoil Hacoc.

PO8, PO9,
PO13

Basic concepts and definitions. Basic state parameters. Thermodynamic system. The first beginning of
thermodynamics. Internal energy. The equation of the first beginning of thermodynamics. Enthalpy. Heat capacity
and its types. Ideal gas: equation and diagrams of state, basic laws, Joule's law, Mayer's equation. A mixture of ideal
gases. The second beginning of thermodynamics. Basic thermodynamic processes. Invertible Carnot cycle, Carnot's
theorem. Compressors. Compression operation. Cycles of gas turbine installations and jet engines. Cycles of internal
combustion engines. Thermodynamic properties of water and water vapor. Charts h-S, T-S. Humid air.
Thermodynamic cycles of steam power plants. The Rankine cycle. Cycles of steam ejector, steam compressor, air
and absorption refrigeration units. Heat pump.
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MexaHuka XHIKOCTH
W Ta3a

CyifpIK JKOHE OHBIH HETi3ri (U3MKaIBIK Kacuertepi. ['mapocraTika Heriznepi. Knnemaruka Herizgepi. CyHBIK xKoHE
ra3 KO3FalbIChIHBIH Heri3ri Tenaeyiepi. CyHbIKTbIH KyObIpJarbl KO3FAIBICHI OHE KYObIpIapipl CYHBIKAFyJIbIK
ecenrrey. CaHpIIaynap MEH canTaManapJaH CYHBIKTHIH aFybl. AFBIH MEH KAaTThl JIeHEeHIH opekertecyi. Illekapaibik
Kaoar.

OcHOBHBIC (PU3MUYCCKHE CBOMCTBA KUAKOCTEH 1 ra3oB. ['mapocraTrka. OcHOBBI kKuHeMaTHKU. OCHOBHBIC YPaBHCHUS
IBIDKCHUS )KUAKOCTH U Ta3a. [IBIDKeHMe KUIKOCTH B TPyOax M THAPABINYECKU pacdéT TpybornpoBoaoB. Vcreuenne
JKUJIKOCTH U3 OTBEPCTUH 1 HacankoB. O0Tekanue TBEPABIX Tell. [lorpaHIYHBIN CIION.

5 PO3, POS, PO9

Basic physical properties of liquids and gases. Hydrostatics. Fundamentals of kinematics. Basic equations of motion
of liquid and gas. Fluid movement in pipes and hydraulic calculation of pipelines. The outflow of liquid from the
holes and nozzles. Flow around solids. The boundary layer.
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TemiomaccooOMeH B
3HepFeTI/I‘IeCKI/IX

YCTaHOBKax

Kbty anmacy TeopusichIHBIH Heriznepi. XKeuty eTkisrimrik. dypse 3ansl. KoHBeKTHBTI XKbUTy anMacy. JKeutyeTy.
Coyneni xbi1y anmacy (coyie). CTanuMoHapibl €MeC KbUTy OTK3TimTiK., DasaiblK aybiCy JKOHE XHMHUSIIBIK
e3repicrepi Ke3iHJie KbpuryManpizaimMacy. JKpuTyalIMacThIPFBIII alnapaTTap.

4 PO7, POS, PO9




OcHoBHI Teopuu TeroodoMeHa. TermonpoBomHocTh. 3akoH Dypre. KonBekTHBHBIN TemooOMeH. Temnonepenaya.
JlyancTeiii TemnmooOMeH (m3mydeHue). HecrammoHapHas TEIIONPOBOAHOCTH. TemnomaccooOMeH mpu (a3oBoM
MePexoJIe U XUMHUUCCKUX MPEBPALICHUSX. TerIo00MEHHbIC anapaThl.

Fundamentals of the theory of heat transfer. Thermal conductivity. Fourier's law. Convective heat exchange. Heat
transfer. Radiant heat exchange (radiation). Non-stationary thermal conductivity. Heat and mass transfer during
phase transition and chemical transformations. Heat exchangers.
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OCHOBBEI
TETUIoNepeiaun "
MaccooOMeHa

Heri3ri Teopusuislk epexernep, JKbUTy alIMacy TYpJIepi, KbUTy aaMacy 3aHIapbl, SHEPTETHKAIBIK KOHIBIPFBUIAPIAFEI
JKBITY aJIMacy IpPOIECTEPIHIH TeHIACYIEPIH ISy IIH HAKThI )KOHE JKYBIK 9ICTEPi KbLIy-Macca alMacy MpoIEeCTepiH,
KbUTY aJMAaCyIbIH HEri3ri TYpJepiH >KOHE KbUIy arperaTTapblHIarbl Macca alMacy MpOLECTepiH Taijay MeH
€CeNTEeYy/IIH ipreii 3aHiapbl MEH OJICTepi Typalbl TCOPHUSIIBIK HETI3 ally, JKbUIy-Macca ajMacy CajlaChIHIaFrbl
WHHOBAIIMSUIBIK d3IpJieMeniep, dpTYpili KaObIprajiap MEH anmapaTTap/iblH KbUTy aIMACybIH €CENTey

OCHOBHBIE TEOPETHYECKHE MOJOXKEHHS, BHIbl TEINIOOOMEHA, 3aKOHBI TEIIOOOMEHA, TOYHBIE M HPHOJMKEHHBIC
METO/bI PELICHHs] YPaBHEHHH IPOLECCOB TEINIOOOMEHA B SHEPTETHYECKUX YCTAHOBKAX IOJIydEHHE TEOPETHUECKON
6a3pl O (hyHZAMEHTAIBHBIX 3aKOHAaX M METOJax aHajlu3a M pacdera IPOLECCOB TEIIOMaccoOOMEHa, OCHOBHBIX
BHJIOB TEIJIOOOMEHa M IPOLIECCOB MACCOIEPEHOCA B TEIUIOBBIX arperarax, MHHOBAIMOHHBIX Pa3padOTOK B 00nacTH
TeImIoMacco0OMEHa, pacyeTa TeII000MeHa Pa3IMYHbIX CTEHOK U alllapaToB

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.

4 PO7, POS, PO9
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DNEeKTPOTeXHUKa |
JNEKTPOHUKA

CraHuysuiapAblH  JIEKTP JKaOJBIKTAPBIHBIH JJIEKTP JKOHE MAarHUT Ti30CKTepiHJAeri KalbINTacKaH >KOHE OTIeNi
MPOLIECTEPHAl, TYPaKTHl JKOHE aWHBIMaNbl TOKTBIH SJIEKTP MAaIIMHAJAPBIHBIH, Ka3ipri 3aMaHFbl ©HEPKOCINTIK
JIEKTPOHUKA MEH MHUKpPOAJIEKTPOHUKAHBIH aclalTapbl MEH KYpPBbUIFBUIAPBIHBIH HETI3T1 CHIIaTTaMalapbl MEH dpeKeT
MIPUHIMIITEPIH 3epTTey

W3yueHne yCTaHOBHBIIMXCS M TEPEXOJHBIX MPOIECCOB B IMEKTPHUUCCKUX W MArHUTHBIX IIEMAX 3JICKTPHUECKOTO
000pyIOBaHU CTAHIMH, IPUHIMIIOB ACHCTBUS W OCHOBHBIX XapaKTEPUCTHK IEKTPHUECKUX MAIINH MOCTOSHHOTO H
HepEeMEHHOT0 TOKa, TPUOOPOB U YCTPOUCTB COBPEMEHHOM MPOMBIIIJICHHOH JIEKTPOHUKH M MUKPOAJIEKTPOHHUKH

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.

4 PO7, POS, PO9

KbL1y3HepreTuKagarsl KOHCTPYKIMSIIBIK MaTepuaiaap Moy / Moay/ib KOHCTPYKIIMOHHBIE MaTepuaJibl B Temnodnepreruxe/ Module of

engineering

structural materials in heat power
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Koba 1.
JKeurysHeprerukamar
BI KOHCTPYKITHSUTBIK
MaTepHaaap.
KoHcTpyKIusiibik
MaTepHaIaPIbI
tagnay / [Ipoekr 1.
Koncrpykuunonssie
MaTepHUalbl B
TEIUIODHEPTETHKE.
Bri6op
KOHCTPYKLUHOHHBIX

OKy JKoHEe TEXHHKAJbIK KyKaTTaMaHbl peciMIey. DIeKTPOHMBIK KiTamxaHa KOPBIMEH KyMbIC. KYpBUIBIMIBIK
MaTepualIapAbIH KacueTTepi. KypbUTbIMIBIK MaTepraiiap/Ipl TaHIay Kputepuiil. EcenTey cunaTraManapbiH TaHIAy.
Kany enimaepiniH kenmeMmiH ecenrtey. JKaHy eHIMAEpIHIH SHTaNBNUIAPHIH ecenTey. OTBIH IIBIFBIHBIH KOHE
Ka3aHIBIKTBIH THIMAUIINIH aHBIKTay. Ka3aHIbIK OCTTEepiH JKBUIBITY OSTTEepiH TePMESUTBIK ecenTey. Ka3zaHIBIKTHIH
JKBUTBITY O€TTEPiHIH KYPBIIBIMIBIK MaTepraliapblH TAaHAAY.

Odopmiienne y4eOHONH W TEXHHUYECKOH AOKyMeHTamuu. Paborta ¢ GoHIOM 3meKkTpoHHON OuOmmoTeku. CBoHCTBA
KOHCTPYKLIMOHHBIX ~MaTepranoB. KpuTtepuii BbIOOpa KOHCTPYKIMOHHBIX MaTepHalIOB. BBIOOp pacyeTHBIX
XapakTepucTuk. Pacder 00beMOB NMpOAyKTOB cropaHus. Pacuer sHTanbmuii nmpoaykrtoB cropanus. OmnpexneneHue
pacxoma tormBa u KIIJ| xorma. TermoBoil pacdeT IMOBEPXHOCTEH HAarpeBa MOBEpPXHOCTEH KoTia. Bribop
KOHCTPYKIIMOHHBIX MaTE€pUaJIOB MOBEPXHOCTEN HarpeBa KoTia.

Registration of educational and technical documentation. Work with the electronic library fund. Properties of

2 PO2, PO8, PO9




marepuanos/ Project
1. Structural
materials in heat
power engineering.

structural materials. Criteria for the selection of structural materials. Selection of design characteristics. Calculation
of volumes of combustion products. Calculation of enthalpy of combustion products. Determination of fuel
consumption and boiler efficiency. Thermal calculation of heating surfaces of boiler surfaces. Selection of structural
materials for boiler heating surfaces.

Choice of
construction
materials
Kbuty dIeKTp CTAaHUMSUIAPI MEH JKBUTY 3JIEKTP OPTAJBIKTAPBIH, JKBUTY JKENUICpiH KaOIbIKTay YLIH JKBUTY
SHEPreTUKAChIH/A KOJIAHBUIATHIH MaTepUalIap bl TaHay, OWlay MOJICHUETI MEH KeH oli-epici 0ap, sorapsl OuTiMal
Koty TYIFaHbl KalbIITACTBIPyFa BIKMAJI €TETiH Herisri OuriMAl wmrepy, Kasipri 3aMaHfbl TEXHHKAaMEH J>KYMBIC iCTEy
JHEPreTUKAIBIK JaFIbIIaphl, KciON KBI3MET CallaChbIH/a aKIapaTThIK TEXHOJIOTHsUIap/Abl KoJaHa Oiry, epekTep 0a3achIMEeH KYMBIC
»Kab/IbIKTapFa icTey JaFpUIapblH Urepy, HOPMATUBTIK OaKplIay TaJIalTapbIMEH TaHBICY.
apHaIFaH Br16op MarepuanoB, IPUMEHAEMBIX B TEIUIOSHEPreTHKE M1 000PYIOBAHUS TEIIOBBIX JIEKTPHUYECKUX CTAHIHMH U
MaTtepHanIapIpl TEIUIOIEKTPOLICHTPANICH, TEIUIOBBIX CeTe, OBJIaacHue 0a30BBIMH 3HAHUSMH, CIIOCOOCTBYIOIIUMHU (hOPMHUPOBAHHUIO
32 tarznay / Beioop BBICOKOOOPA30BAHHOM JIMYHOCTH C IIMPOKUM KPYro30pOM M KyJbTYpOH MBIIIJIEHHS, HaBBIKAMH OOpAIEHUs C
MaTepHaoB st COBPEMEHHOH TEXHUKOW, YMETh HCIOJB30BaTh WH()OPMAIIMOHHBIE TEXHOJIOTHH B cdepe MpohecCHOHATBHOMN
TEIUIODHEPIreTHYCCKO | NMESITCILHOCTH, TNPHOOPETEHHE HABBIKOB pabOThl ¢ 0a3aMu JaHHBIX, O3HAKOMIICHHE C TpPeOOBaHUSIMHU
ro obopynoBaHus/ HOPMOKOHTPOJIS
The choice of The choice of materials used in the thermal power industry for the equipment of thermal power plants and thermal
materials for thermal | power plants, heating networks, mastering basic knowledge that contributes to the formation of a highly educated
power equipment 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.
JpIMKBUT aya KacueTTepi. J{bIMKBLI ayaHbIH HeTi3ri mapaMerpiepi. JbIMKbUT ayaHblH id—auarpaMmachl. OHIIpicTiK
OeyMeNepaiH JKBUTYIBIK JKOHE IBIMKBUT peXuMAepl. OHIipicTik xenmery. bemMene ayaamMmacyblH aHBIKTAy.
Kanmplanmacy xenneryl. OHIIPICTIK FUMaparTap aspauusicbl. JKepririkri keimeTy xyienepi. AyaHbsl TO3aHHaH
XKoutysnepretukagar | TazapTy. ATMochepanblK ayaHbl JKEIIETy KalJbIKTapbIMEH JacTaHyJaH Kopray. AyaHsl KoHaunuoHepiey. Konnany
Bl Kasipri 3aMaHfbl | aiMarbl. Aya MEH Cy apachlHIa JKbUIy- JKOHE IbIMKbLIaAMacy. AyaHBbIH €CEeNTIK IapaMeTpiepi XKOHE ayaHbI
OHEPKACINTIK KOHIMIIMOHEPJIEY )KYHECiHIH oHIMIINIri. AyaHbl KOHAWIMOHEPIEY KYHecl.
KIUMATTHIK Jkydenep | CoiicTBa BIaXHOTO Bo3ayxa. OCHOBHBIC MapaMeTphbl BIAXHOTO BO3Ayxa. id — amarpaMMa BIIQKHOTO BO3IyXa.
/ Cospemennble | TeruioBoil U BIaXKHOCTHBIM PEXXUMBI IPOU3BOICTBEHHBIX NoMeleHni. [IpoMbinuienHas BeHTwsius. Onpenenenne
MIPOMBIIIIJICHHBIE BO3qyx000MeHOB B moMmemeHnn. OOmeoOMeHHas BEHTWIANWSA. Al’panus NPOMBIIICHHBIX 34aHUN. CHCTEeMBI POS. PO9
33 KIMMaTH4IeCKUe MecTHOH BeHTWIiMU. OumMcTKka BO3AyXa OT INBUIM. 3ammra arMoc(epHOro BO3[yXa OT 3arps3HEHHH Pél 0 ’
CHCTEMBI B | BEHTHWISIIMOHHBIMH BbIOpocamu. KoHauuuoHupoBaHue Bo3ayxa. OOmacté mpuMeHeHus. Temino- v BiIarooOMeH
TEIUIOIHEPreTHKe/ MEXy BO3IYXOM ¥ BOJIOH. PacueTHble mapaMeTpsl BO3IyXa U MPOU3BOAUTEIHLHOCTh CUCTEM KOHIMIIMOHHPOBAHUS

Modern  Industrial
Climate Systems for
Thermal Power
Engineering

BO3ayXa. CucreMsl KOHANIHWOHUPOBAHUA BO31yXa.

Properties of moist air. The main parameters of humid air. id is a diagram of humid air. Thermal and humidity
conditions of industrial premises. Industrial ventilation. Determination of air exchange in the room. General
exchange ventilation. Aeration of industrial buildings. Local ventilation systems. Cleaning the air from dust.
Protection of atmospheric air from pollution by ventilation emissions. Air conditioning. Areas of application. Heat
and moisture exchange between air and water. Design parameters of air and performance of air conditioning systems.
Air conditioning systems.
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Marepuantany/
Marepuanoseaenue/
Materials Science

Typai >xkarmaiiapa Metanjap MEH KOPBITHAJIapiblH Kypambl, KYPBUIBIMBI JKOHE KacHeTTepl apachlHIarbl e3apa
OailJIaHBICTHI, TEXHHUKAIA KOJIAHBIIATHIH METAIUI )KOHE METaIl eMeC MaTepHaniap Typaabl MAIIMETTEepAl MEHIepyai,
OJIap/IbIH KAaCUETTEepiHIH XMMHSUIBIK KypamblHA, KYPBUIBIMBIHA, OHJEY TocUIJepiHe, MaiijalaHy >XaraaiylapbiHa
TOYEINAUNIrIH, KYpacThIpy Ke3iHjAe MaTepualiAapibl Iypbic TaHJay OUIIriH, MaTepHaiJap/blH CalachlH aHBIKTAY/IbI,
KYPBUIIBIMIBIK MaTepuaiapbl OHJIeY TEXHOJIOTHICHIH TaHAay OOMBIHIIA Moceslesiepl IIemy/e TEOPHSIIBIK KoHE
NPAKTUKAIBIK OUTIMJTI KOJITAHY Bl 3epACIeh I

N3ydaeT B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHEM M CBOMCTBAMU METAJUIOB M CIUIABOB B PA3JIMUYHBIX YCIOBHUSX,
YCBOCHHUE CBEICHUH O METANIMYECKUX M HEMETAJUIMYECKHX MaTepPHAIOB, IPUMCHIEMBIX B TEXHHKE, 3aBHCUMOCTH MX
CBOWCTB OT XMMHUYECKOTO COCTaBa, CTPYKTYPBI, CIIOCOO0B 00pabOTKH, YCIOBUH IKCIUTyaTalluy, YMEHUE MPAaBUIILHO
BBIOMpaTh MaTepHaibl IPH KOHCTPYHPOBAHHH, ONPECICHHE Ka4eCTBa MAaTepHalOB, IPUMEHEHNE TEOPETUIECKUX U
MIPaKTHUYECKUX 3HAHUH B pEHICHHH BOIIPOCOB 10 BEIOOPY TEXHOJIOTUH 00pabOTKH KOHCTPYKIIMOHHBIX MaTepUalioB

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.

KbL1y3HepreTukaaarbl K

engineering

OMITbIOTEPJIiK TexHoorusiaap moayJti / Moayas KomnsorepHbie TexHooruii B TemnodHepreruxe/ Module of Co

mputer technologies

in heat power

Oniiey KaTenikTepi, 0JIapIblH Maiina 00y cebentepi. Omnmiey amicTepi xKoHE Kypanmapbl. TeMiepaTypaHbl eJIicy
amictepi MeH Kypaimapbl. KbICEIMIBI, KBICBIM alBIPMAIIBUIBIFEIH JKOHE ICHTCHIH eJIIeyre apHajFaH dIiCTep MeH
acranrap. CYHBIKTBIKTAp/IbIH, Fa31apAblH )KOHE OY/IbIH IIBIFBIHBIH OJIIIEY

Horpeumocn/l HU3MEPECHU, MTPUYNHBI UX BO3HUKHOBCHUSA. MeTOI[I)I " CpcacCTBa HSMCPCHHﬁ.

TennoTexHuueckne Mertonsl 1 mpuOOPHI T M3MEPEHHs TeMIEpaTypsl. MeToasl W NMPHOOPHI A M3MEPEHHs [aBJICHHS, PA3HOCTH
35 M3MEpeHuUs W | JaBleHUi U ypoBHs. M3MepeHue pacxosa )KUAKOCTel, Ta30B U mapa.
KOHTPOITb
Measurement errors, their causes. Methods and means of measurement. Methods and devices for measuring
temperature. Methods and devices for measuring pressure, pressure difference and level.
Measurement of the flow of liquids, gases and steam.
JnarHocTrKa jKoHE Oakpuiay oicTepi, Kypalgapbl MEH cXeMajapbl Typalbl HETI3Ti YFhIMAAp, KbUTYy TeXHHKAaIbIK
OJIILIEMJIEP/IiH CHIHBINTAMAachl, OaKbUIay >KOHE 6JIIIey KypalAapbIHbIH KYpPBUIBIMJBIK CXeManapbl, Oakpuiay MeH
OackapyablH aBTOMATTaHIBIPBUFAH JXYHeJepi, eNey HOTIKECIHIH KABINTacy 3aHIbUIBIKTaphI, KATENIK YFRIMAAPEI,
KaTeNiK Ke3Jepi; eimeM OIpiiriH KaMTaMachl3 €TYHIH KYKBIKTHIK HETI3Zepi; enmiey omicTepi, TeMmepaTypaHsI,
KbICBIM[IBI, CYHBIKTBIKTBIH, XKBUTYZbIH, Ta3bIH KYPaMbIHbIH, Ta37[ap MEH KATTbI JCHENIEPAiH bUFalJbUIBIFbIH OJIICYI1
Jluarmoctuka >koHE VABIMIACTHIDY
GakplIay Kypajnapsl
/ Cperictsa OCHOBHBIGV NIOHSATHS O METO/IaX, CPECTBAX 1 CXEMaX IMArHOCTAKU M KOHTPOII, KJIacCH(MKAINIO TETUIOTEXHUUECKUX
36 T — ;i | MBMEPEHNH, CTPYKTYPHBIC CXEMbI CPEICTB KOHTOPOJIS M M3MEPEHMH, aBTOMATH3MPOBAHHbIC CHCTEMBI KOHTPOIA H
kowTposs/ YNPaBJICHNS, 3aKOHOMEPHOCTH (opMupOBaHUS pe3yibTaTa W3MEPCHHA, TOHATHS HOTPEMIHOCTH, HCTOYHHKH
Diagnostic and MOTPCIIHOCTEU; IIPAaBOBLIC OCHOBBLI O6eCHe‘-I€HI/Iﬂ CANHCTBA U3MCPCHUM, MCTOJblI H3MCECPCHUA, OpraHu3alusd

control tools

MU3MEPEHUA TEMIICPATYPBI, JABJICHU, pacXoJa U KOJIMYECTBA XUAKOCTH, TEIJIa, COCTaBa rasa, BJIAXKHOCTHU ra3oB H
TBEPABIX TCJI

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 guantity of

PO7, POS, PO9




liquid, heat, gas composition, humidity of gases and solids.
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WHxeHepik  KoHE
KOMITBIOTEPIIIK
rpaduxa/
Nuxenepnas u
KOMITBIOTEpHAsI
rpaguka/
Engineering and
computer graphics

JKa3bIKTHIKTaFbI KEHICTIKTIK (UTypanapaslH KeCKiHIH KYpy JKOHe KeCKiHAEpiH KYPYIBIH OPTYPil TOCULAEpiH jKoHE
ChI30aJarbl KEHICTIKTIK ecenTepAl IWIemyJl, COHJIai-aK J>KbUIy O3HEPreTHKAChl JKOHE JKbUIY TEXHOJIOTHSUIBIK
XaO/BIKTap MEH CXeMaJlap/blH ChI30aapblH Ko0ajay MEH YCBIHYABIH OpPTYPI KOMITBIOTEPIIK OaFaapiaMallapblH
3eprreiini. KypacTeipy KOHABIPFBIIAPHIHBIH chi3OamapeiH oKy, ESKD cranmapTTapblHBIH TajanTapblH ecKepe
OTBIPBIN, OChI chi30amapasl opbiHmay, AutoCAD keMeriMeH TEXHHKAJIBIK ChI30anap MEH OJJICKTP Ti30eKTepiH
OpBIHJIAY.

W3ydaer pa3nudHbie CIIOCOOBI ITOCTPOCHIS H300paKEHHSI U TIOCTPOCHHUS H300pakeHUH IPOCTPAaHCTBEHHBIX (DUTYp Ha
IJIOCKOCTU M PEHICHHUA MPOCTPAHCTBECHHLIX 3aJad Ha 4YEPTEIKE, a TAKKE PA3JIMYHBIC KOMIIBIOTECPHBLIC IMTPOTpPaMMbI
MIPOCKTUPOBAHUS U HPEICTABICHUS YEPTEXKEH TEINIOIHEPTETHIECKOTO M TEIIOTEXHOJIOTMYECKOTO 000pyI0BaHUS U
cxeM. UTeHne uepTekeil cOOPOYHBIX €AWHHII, BBIIIOJHEHHE 3THX UYEPTEXKEH, ydUThIBas TPeOOBaHMS CTaHAAPTOB
ECK/l, BbInosIHEHHE TEXHUYECKUX YePTEXKEH U 3IEKTPHUUECKUX cxeM ¢ ucnoib3oBanuem 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.
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Ch130a TeOMETpHUSCHI
/' HauepraTenbHas
reomeTpus/

Descriptive geometry

KenicrikTik ¢urypanapapie OeiiHenepiH Ka3bIKTBIKTa KYpY JKOHE CbI30aja KeHICTIKTIK ecenTepli MIemy KecKiHiH
KYPYABIH TYpIi Tocinmepin 3eprreiini. Crr30anarbl KEHICTIKTIK ecenTepAl MIenTy i, COHqai-aK KbUTY SHepreTHKACHI
JKOHE JKbUIy TEXHOJOTHSUIBIK »KaOIbIKTap MEH CXeMallapiblH Chl30ajapblH jk00anay MeH YCBIHYIBIH SpTYpii
KOMIIBIOTEpIIiK ~ OaraapiaManapbiH  3epTTeiai.KypacTelpy — KOHIBIPFBUIAPBIHBIH  CbI30anapbiH oKy, ESKD
CTaH/IAPTTAPBIHBIH TaJlalITapbIH €CKEepPe OTHIPHIN, OCHI ChI30anapisl opbiHnay, AutoCAD keMmeriMeH TeXHHMKAaIBIK
chI30aJIap MEH 3JICKTP Ti30CKTEPiH OPBIHAAY.

N3ydaeT pa3inuyHbie CIIOCOOBI MOCTPOCHHS H300paKEHHS MOCTPOCHHUS M300PaXKEHUI MPOCTPAHCTBEHHBIX (DHUTYp Ha
IUIOCKOCTH W PEIICHUs] MPOCTPAHCTBEHHBIX 3aja4 Ha uepTexe. [locTpoeHus] n300pakeHHsl MPOCTPAHCTBEHHBIX
¢uryp Ha TIUIOCKOCTH M PpCIICHUS TMPOCTPAaHCTBEHHBIX 3aad Ha YEpPTeXkKe, INPCACTABJICHUS YepTeKEH
TEIJIOPHEPTETUUECKOTO M TEIJIOTEXHOJIOTHYECKOT0 000pyIoBaHus U cxeM. UTeHue deprexeil cOOpOYHbBIX SUHUII,
BEBITIOJIHCHUE ITHX YepTekel, yuuteiBas TpeOoBaHus craHaaptoB ECK]I, BBINOIHEHHWE TEXHUYECKUX YCPTEKEH U
JIEKTpUUIECKUX cxeM ¢ ucronb3oBanueM CAITP 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.

PO4, PO7, PO8
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JKBLTyTeXHOTOTHSITBI
K KOHE
JKBUTYIHEPTeTHKAIIBIK
ecenreperi
KOMITBIOTEPIIIK
TEXHOJIOTHSLIIAp /
Kommnsrotepusie

Monenbaep xoHe MOJICTbACY Typiepi. Kby sHEpreTHKachIHIaFbl MaTEMATHKAIBIK MOJCIBACY. DKCICPUMECHTTIK
manimertepai enuey (Microsoft Excel kypanmmapbl apKbUIbl): MHTEPIOJISILUS, SKCTPAIOJSALIUS, aNIPOKCHMALMSL.
Momimertepai eHaeyaiH rpadukanbiK omictepi (rpaduxrep, nuarpamMmmanap). TybIHABI XKoHE MHTETPAIbl CaHIBIK
ecentey. ChI3BIKTBIK TEHJEYJIEpP, ChI3BIKTHIK TEHJEYJIEp JKYHECIH ecenTeyilll TeXHUKaHbl KOJIAaHy apKbUIbl LIElry.
Xbuty sHepreTHMKachl MEH BUTy TEXHOJOTHSUIAPBIHAAFBI MPOLIECTEp MEH KOHIBIPFBUIApABI €CeNTeyre apHaJIFaH
KOMITBIOTEPITIK TEXHOJIOTHSIIAP KOHE KOJIAaHOaIbI OaF 1apiIaMaibiK MakeTTep.

PO4, PO7, PO8




TEXHOJIOTUH B
TCIIJIOTCXHOJIOTHYCCK
ux u
TCIJIOOHEPTCTUICCKU
X pacuerax/
Computer
technologies in heat
engineering and heat
power calculations

Moznenn W BUIBl MOJEIMPOBaHWS. MaremMaTudeckoe MOJENMpOBaHUWE B TemjiodHepretuke. OOpaboTka
SKCIIEPUMEHTAIBHBIX JaHHBIX (C MPUMEHEHHEM MHCTPYMEHTOB Microsoft EXCel): MHTepmosmus, SKCTparmosImus,
annpokcuManus. ['padudeckue MeTonpl 00paboTKM AaHHBIX (Tpaduku, nuarpammsl). YucieHHOE BBIYHCIICHHE
NPOU3BOJHOM, MHTerpana. PenieHue JIuMHEMHBIX YpaBHEHUM, CUCTEMBI JIMHEHHBIX YPABHEHUIl € IPUMEHEHHEM
KOMIIBIOTEPHBIX TEXHOJOrMH. KOMNBIOTEpHBIE TEXHONOTMM M MaKeThl NPUKIAJHBIX MpOrpaMM JUil pacdera
MPOIIECCOB U YCTAHOBOK TEIJIOPHEPTeTUKH U TEIJIOTEXHOJIOTHH.

Models and types of modeling. Mathematical modeling in thermal power engineering. Processing of experimental
data (using Microsoft Excel tools): interpolation, extrapolation, approximation. Graphic methods of data processing
(graphs, diagrams). Numerical calculation of derivative, integral. Solving linear equations, systems of linear
equations using computer technology. Computer technologies and application software packages for calculating
processes and installations in heat power engineering and heat technology.

DHEPreTUKAIBIK KOCITOPBIHIAPIBIH MAaTEeMAaTHKAIBIK MOJCIBACPIH, aTal alTKaHIa OHEPKICINTIK KOCIMOPBIHIAPIEI
SHEPTHAMEH JKaONBIKTay Ke3[epiH Kypy oJicTeMeci, IKBUIY-TeXHOJOTHSIIBIK JKOHE  KBUTY-IHEPreTHKAIBIK
MIHACTTEpAl MICITyJe KOMITBIOTEPIIK TEXHOJOTHIIAPABl KOJIaHy, €H JKaHAa KOMITBIOTEPIIIK TEXHOJOTHSIIAP/IBI

XKoutysHepreTukansl | KOJJAHA  OTBIPBIN, JKbLIy-DHEPreTUKANbIK KaOIBIKTAapAbIH — ecenTeyiepin  opsiHaay. Kocibum  Kpi3merre
K ecenTeyiepieri | MaTeMaTHKAJIBIK OWiay TOCIIAEpiH KOoNJaHa OTBIPHIN, KYHJEINIKTI XaFaaiapaa eHIIpICTIK ecenTepi ey yIiH
MaTEMAaTHKAIBIK K)KETT1 MaTeMaTHKaJIbIK OMJIay/bl KepceTeai
MoOJIeNbiey oicTepi | MeToMKa MOCTPOCHHS MaTeMaTH4YeCKHX MOJeield HSHEePreTHYeCKHX IMPENNpHsITH, B YaCTHOCTH HCTOYHHKOB
Mertonpt SHEProcHa0KCHHSI MPOMBINUICHHBIX MPEIIPUATHA., TPUMEHEHHE KOMITBIOTCPHBIX TEXHOJOTHH MpH peUuIeHuH
40 MaTEeMAaTHYECKOTO TEIJIOTEXHOJIOTHYECKAX M TEIUIOPHEPreTUYeCKHX 3ajJad, BBIIOJHEHHWE pPAaCYeTOB  TEIIOHEPreTHUECKOTO
MOJICTHPOBAaHUs B | 000pyIOBaHUSA, UCHOJB3YS HOBEHIINE KOMIBIOTEPHbIE TEXHOJIOTHH. JIeMOHCTpHpPYET MaTeMaTHYECKOE MBIIIICHNE
TEIUIODHEPreTHYCCKH | HEOOXOqUMMOe Ui PEHICHUS NPOM3BOJCTBEHHBIX 3a/lad B TOBCEIHEBHBIX CHTYaIlMsIX C MPUMCHEHHEM
x pacuerax/ Methods | MaremaTnieckux crioco0OB MBIIIUICHHUS B TPOPECCHOHAIBHON eI TENbHOCTH
of mathematical
modeling in heat and | Studies the method of constructing mathematical models of energy enterprises, in particular the sources of energy
power calculations supply for industrial enterprises, the use of computer technologies in solving heat engineering and heat power
problems, performing calculations of heat and power equipment using the latest computer technologies.
Demonstrates the mathematical thinking necessary to solve production problems in everyday situations using
mathematical methods of thinking in professional activities.
JKeumymbeIk ABTOMATTHI XYHenep i KypyAbIH HET13T1 TYCIHIKTepi MEH KAl IPUHIAIITEPi. ABTOMATTHI KYHEIEPIiH CTAaTHKACHL.
npouecTepi ABT matemarukanslk Herizgepi. CebIKTHIK APXK nuHamukackl. THNTIK TUHaMHKaJIBIK ciTeMenep. ABTOMATThI
TEXHOJIOTHSITBIK JKYHeNepaiH TypakThIIBIFBL. backapy mponecTepiHiH camachl.
OaKpLTaYIBIH OCHOBHBIC TIOHATHS ¥ OOIIME MPUHIUITEI TOCTPOCHUS aBTOMATHUECKUX cucTeM. CTaTHKa aBTOMAaTHYECKHX CHCTEM.
Heriznepi / OcHOBBI | Marematnueckne ocHOBeI TAY. Jlunamuka nmueelHbIX CAY. THUNOBBIE AUHAMMYECKHME 3BEHbA. YCTOMYHMBOCTH
41 TEXHOJIOTUIECKOTO aBTOMaTHUYECKUX cucTeM. KauecTBo mponeccoB ynpaBieHHs.
KOHTpOJIS TemyoBbIX | Basic concepts and general principles of building automatic systems. Statics of automatic systems. Mathematical
poLECCcOB/ foundations of TAU. Dynamics of linear ACS. Typical dynamic links. Stability of automatic systems. Quality of PO4. PO7. POS
Fundamentals of | management processes. ’ ’
technological control
of thermal processes
OTbIH- OTBIH-3HEPIeTHKATIBIK, PECYPCTAP/IBI OIIIICY SMICTEPl MEH KypalJaphl TYpaibl HETi3ri YFBIMAADP JKbUTY TEXHHKAJBIK
DHEPreTHKAIIBIK eJIIIIey KypalJapblH JKIKTEY; OJIIey KYpalAapbIHBIH KYPBUIBIMBIK CXeMasapbl, TEXHOJOTHSUIBIK IMPOIECC Typalibl
42 pecypcTapaplH ecebi | IepeKTep/ii )KUHAY MEH OHACYi 0aKplIay MeH OacKapy/IbIH aBTOMATTaHIBIPBUFFAH KYHEIepiHiH KYPBUTBIMIBIK XKOHE

MCH HIBIFBICTAPBIH
JqUarocTuka

annapaTThiK KYpaMbl, XKbUTy TEXHHKAJIBIK oHE 0acKa Ja jKbLIy TEXHOJOTHSIIBIK IamMajap/bl ey jkoHe Oakpuiay
KYpaJIapbIHBIH JKYMBIC iCTeY MMPUHIUII; K9Ci0M KBI3METTe TUHAMUKAIBIK JXYHeJIepAi 3epTTey oficTepiH naianany.




Kyienepi /CucteMsl
ANAaroCTUKHU y4€Ta u
pacxo10B TOIUIMBHO-
OHCPTCTUYCCKUX

pecypcos/ Diagnostic
systems for
accounting and
consumption of fuel
and energy resources

OCHOBHBIC MOHSITHSI O METONAX U CPEINCTBAX HM3MEPEHHUS TOIUIMBHO-IHEPreTHYECKHX PECYPCOB KiIacCH(pUKALHS
TEIUIOTEXHUIECKUX CPEICTB H3MEPSHHUM; CTPYKTYPHBIC CXEMbI CPEACTB U3MEPECHHM, CTPYKTYPHOTO H alapaTypHOTO
COCTaBa aBTOMATH3UPOBAHHBIX CHCTEM KOHTPOJIS U YIIPABJICHUs COOPOM U 00pabOTKOM MTaHHBIX O TEXHOJIOTHYECKOM
nmpouecce, IIpUHIUTIA )IeﬁCTBI/If{ Cpe€acTB N3MECPCHUA u KOHTPOJIA TCINIOTCXHUYCCKHUX )54 Apyrux
TEIUTOTEXHOJIOTHYECKAX ~ BEJMYMH; HCIOJB30BaHME METOJOB HCCICAOBAHHSA JUHAMHYCCKAX CHUCTEM B
npodecCHOHAIBLHOM JIeITEILHOCTH.

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.

Kby JHepreTHKaHbIH IKOJOTHIBIK acneKTiiepi /Dkojornyeckue acnekTol TemiodHeprerukn/ Environmental aspects of heat power engineerin
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OTBIH KOHE JKaHy
Teopuscel / TormuBo
U Teopus TOpeHwHs!/
Fuel and combustion
theory

OTbIH Typanbl >Kainbl MamiMerTep. OpraHuKaibIK OTHIHHBIH HETI3T1 TYpJIEpiHiH MIBIFYy TEri MeH KachuerTepi.
OpraHuKanbIK OTBIHHBIH cunarTamaitapbl. OTBIHIBI JalbIHAAY JKOHE oHAeY ouicTepi. TOTBIKTBIPFBILTHIH IIBIFBIHEIH
JKOHE JKaHy OHIMJEPiHIH IIBIFBIMBIH aHbIKTay. JKaHy MporeciHiH kbuty OanaHchl. OTBIHHBIH TOJBIK KaHOAYBIHBIH
teraeyi. XKany Teopusichl. I'a3 Topi3fi, CYIMbIK, KATTHI OTBIHHBIH YKaHYBI.

OO6mme cBemeHns o ToImUIMBe. I[IpOMCXOKOEHWE W CBOICTBA OCHOBHBIX BHJIOB OPraHHMYECKOTO TOIUIHBA.
XapakTepuCTUKH OPraHUYEeCKOTo TOIUIMBA. MeToabl MOJATOTOBKM M TepepaboTku Toruiue. OmnpeneneHue pacxoja
OKHUCITUTENS ¥ BBIXOJIa IIPOTYKTOB cropanus. TerioBoii OanaHc mpoiiecca TOpeHus. Y paBHEHUE HETOJIHOTO TOPSHUS
toruBa. Teopus roperus. ['opeHne ra30006pa3HOro, JXUAKOTO, TBEPIOTO TOILIHBA.

General information about fuel. Origin and properties of the main types of fossil fuels. Characteristics of organic
fuel. Methods for the preparation and processing of fuels. Determination of the consumption of the oxidizer and the
output of combustion products. Thermal balance of the combustion process. Equation for incomplete combustion of
fuel. Theory of combustion. Combustion of gaseous, liquid, solid fuels.
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OTBIH,Z[I)I KaryJablH
apHalBl cypakTapsl /
CrenBomnpochl
CKWUTaHUS TOIUIABA/
Special issues of fuel
combustion

3epreneHeal Heri3ri Typiiepi SHEPreTHKAIBIK OTBIH )KOHE OHBIH KypaMbl, )KaHy TEOPHICHIHBIH HeTi3/1epi, MeXaHu3Mi
JKaHy OTBIHHBIH OapJjbIK TYPIHIH OTTBHIFbIHIA, Oy TeHepaTopiIapblH €PeKLICTIKTEpPl kKaFy HU3KOPEaKLIMOHHBIX JKOHE
BBICOKO30JIBHBIX OTBIH TYpPJEpi, OTBIH, JKaHy MPOLECIH YHBIMIACTBIPY, JKaHy CYWBIK, ra3 TOpi3/i JKOHE KaTThI
OTBIHHBIH, ayaHblH apThiK kKodd¢uuuenrrepi xoHe T. 0. XKary Herizzepi 0apiblk Typiepi OpraHMKaibIK OTHIHJbI
nemrep e Oy TeHepaTopIapbiH

W3y4aroTcsi OCHOBHBIC BHIBI SHEPTETUYECKUX TOIUIMB M €r0 COCTaBa, OCHOBBI TEOPHH TOPSHUS, MEXaHU3M TOPEHHS
BCEX BHUJIOB TOILUIMBA B TOIMKAaX MapOreHEpaTopoB, OCOOEHHOCTH CHKUTAHMS HU3KOPEAKIIHOHHBIX M BBICOKO30JIbHBIX
TOILJIMB, BUJIbI TOILJIMB, OPraHHU3aIMs MPOIEcca TOPSHHUs, TOPEHUE KUAKOTO, ra3000pa3HOro M TBEPIOrO TOILIMBA,
ko3 unmeHTsl U30bITKAa BO3ayxa W T.JA. OCHOBBI CXKHMIaHUS BCEX BHJOB OPraHUYECKOr0 TOIUTMBA B TOIMKaX
apOreHepaTopoB

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.

PO10, PO12,
PO13
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Kary KypbUIFBLIApHI
/ CoxurarternpHble

OTTBIK KYPBUIFBICBIHBIH TEXHOJOTHSUIBIK cysioachl. JKaHy KYpbUIFBUIAPBIHBIH KIaCCH(UKALMACH JKOHE JKBUTYJIBIK
cunarramanapsl. ['a3 Topi3zi OTHIHABI JKaFyFa apHAIFaH KyphUIFbUIAP. AJZIBIH ajla apajlaCThIPFBIII KbI3JBIPFBILITAP.

PO10, PO12,
PO13




ycrporictBa/ Burning
devices

AJIBIH aja apajacThIpyChl3 OTTHIKTAp. pajuauusuiblK KyObipiap. CyHBIK OTBIH/BI )KaryFa apHajfaH KYpbUIFbLIap.
Bipikripinren xaHy KypbUIFblL1apsl. KaTTbl OTBIHHBIH jkaHybl. JKaHyIbIH TEXHOJOTHSIBIK CXeMalapbl. ¥ HTaKTalFaH
KOMIp OTTHIKTapBL

Texnonornyeckass cxema ycrpoiictBa ropenku. Kiaccudukauus W TEIUIOTEXHUYECKHE XapaKTEPUCTHKU
COXKUTaTENBHBIX YCTPOUCTB. YCTpPOHCTBA ST CXKUTAHUSA ra3000pa3sHOTO TOIUIMBA. ['Openku C MpenBapUTENbHBIM
cMmenieHueM. lopenku 0e3 mpenBapUTEIBHOTO CMEIIeHUs. PaguanuioHHsle TpyObl. YCTpOHCTBa Ul COKHTAHMS
KUAKOro  TomiuBa. KOMOMHHMpOBaHHBIE — COXKHUTaTeNbHBIE — ycTpoHcTBa.  CokMraHue  TBEpIBIX  TOIUIMB.
TexHonoruueckne cxeMsl cxuranus. I1blieyroipHble TOPENKH.

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  JKaFyZIbIH
3aMaHayW Tocuiaepi /
CoBpeMeHHbIE

Kbuly 9MeKTp CTaHIMSUIApBIHBIH JKOHE OHEPKACINTIK KOCIMOPHIHIAP/ABIH JHEPreTUKAIBIK Ka3aHIBIKTapPbIHBIH
OTTBIKTAPBIHAA OPTraHUKAJIBIK OTBIHHBIH OPTYPJI TYPJEPiH JKaFyaslH 3aMaHayHd oIICTepi >KOHE ©HEpKOCINTIK
KOCIOPBIHAAPABIH, JHEPreTUKAIBIK Ka3aHABIKTAPbIHBIH OTTBHIKTAphIHAA OTBIHABI JKary[blH CXeMalapbl MEH
epeKIIeNikTepi, omicTepi, ra3 Topi3li, CYHBIK »OHE KATThl OTBHIHIABI >KAFyIbIH 3aMaHayd oJiCTepIMEH TaHBICY,
JKaHATBIH OTBIHHBIH TYPi MCH CHIIATTaMaJIapblHa 0ailJIaHBICTBI KBI3BIPFBIII KYPBUIFBUIAP/IBI TAHJAY JKOHE ecenTey

COBpCMCHHBIe CIIOCOOBI CHKMTaHMS Pa3JIMIHBIX BUJOB OPraHUYCCKOro TOIIMBA B TOIKAX 3HCPTCTUYCCKUX KOTIIOB
TOC mu ITPOMBIIIJICHHBIX npeunpnmnﬁ, CXEMblI H OCO6€HHOCTI/I, MCTOAbI CXUI'aHUsA TOIINIMBA B TOIIKax

46 CIOCOOBI  CYKUTAHHS N
tormmea / Modern OHEPreTUYCCKUX KOTJIOB MNPOMBIIIJICHHBIX IMPEANIPUATHHN, SH%KOMCTBO C COBPEMEHHBIMHU METOAAMHU CIKUTAHUA
methods  of  fuel ra3006vpa3H0r0, JKHJIKOTO M TBEPJIOTO TOIUIMBA C HauOoJjblIield 3(QQeKTHBHOCTIO, BHIOOP M pacyeT TOpPEeNoYHbIX
. YCTPOHMCTB B 3aBUCUMOCTH OT BHJA M XaPAKTCPUCTUK COKUTAEMOI'0 TOTIJINBA.
combustion - - - . -
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.
OHeprusHbIH KOpIIaraH opTara ocepi. AJaM KbI3METIHIH KIMMaT HeH TabufraTka acepi. DKOJOTHSIBIK HOpMaiay
XKeutysHepretukansl | Herizaepi. ATMochepaHsl KOpray: skaHy eHIMIepiH/e 3UsSHABI 3aTTapIblH aiaa 6011y 3aHbUIBIKTAPEI XKOHE OlapAaH
K  KOHABIpFBUIapael | TazapTy; JKOC-Te KOonJaHBUIATBIH HETri3ri KyJl YCTaFbIIITApiblH TYpJlepi MEH KOHCTPYKLUsIApbl (KYprak
nainanany Ke3iHgeri | MHEepUUSUIBIK, ABIMKBUI, 3JeKTpouibTpiep, Mara). TyTiH kyOsipmapsl. Cy KoiimanapslH Kopray. Kasakcran
KOplIaraH OpTaHbl PecniyOnKkachIHBIH TaOUFATTH KOPFAY CaJlaCHIHAAFBI 3aHHAMAJIBIK 0a3aChI.
Kopray / Oxpana | BosmeiicTBue »>HEpreTHKH Ha OKPYKAIONIYI0 Cpeny. BimsHue NesSTeThHOCTH YellOBeKa Ha KIMMAT M TIPHUPOIY.
Opr)I(aIOHIGfI Cpeabl OCHOBEI KOJIOTHYECKOIO HOPMHPOBAHUS. OxpaHa aTMOC(i)epLIZ 3aKOHOMEPHOCTHU 06pa30BaHI/IH BPCAHLIX BCILECTB B
47 IIpU  SKCIUTyaTallMi | MPOAYKTax CrOPAHMUS M OUMCTKA OT HUX; BHUIbl U KOHCTPYKLUMU OCHOBHBIX 30JI0YJIOBUTEIEH, NIPUMEHSIOLIUXCSI HA
terosHeprernuecko | TOC (cyxue WHEpPLMOHHBIE, MOKpBIE, 3IEKTPO(MIBTPHI, TKaHeBble). [IpIMOBbIe TpyObl. OXpaHa BOJOEMOB. PO10. PO12
ro obopynoBanus/ | 3akoHomatenbHas Oasza PecriyOnuku Kasaxcradn B 001acTi OXpaHbl IPUPOIBI. P 61 3 ’
Environmental Impact of energy facilities on the environment. The influence of human activity on climate and nature. Fundamentals
protection during the | of environmental rationing. Protection of the atmosphere: patterns of formation of harmful substances in combustion
operation of thermal | products and purification from them; Types and designs of the main ash collectors used at thermal power plants (dry
power equipment inertial, wet, electrofilters, fabric). Chimneys. Protection of reservoirs. The legislative base of the Republic of
Kazakhstan in the field of nature protection.
Wmxenepiix DKOJIOTHs JKOHE TaOWFM pecypcrapAbl YTHIMABI TaljanaHy acleKTUIEpiH, bUIy 3JIEKTp CTaHLUMsUIapbl MEH
48 SKOJIOT U/ OHEPKACINTIK KQCiHOpBI.H,Z[ap,Z[BIH KBULy SHEPreTHKAIBIK JKOHE HKBLTY TEXHOJIOTHSIBIK KaOIBIKTaphI KYMBICBIHBIH
I/IcheHepHaﬂ KopiraraH opTara 9CCpIH, TCXHUKAJIBIK KOHC 3KOHOMUKAJBIK TICUIACPMCECH KOC KopInaraH opTara TEpPIC ICEpIH
9KOJIOT S/ TeMeneTy oaictepid, JKIC xoHe OHEPKACINTIK KOCIMOPBIHAAPIBIH JKbLTY SHEPreTHKABIK JKa0JpIKTaphIH )00 anay,




Engineering ecology

MOHTaK/ay oHE NalijanaHy Ke3iH/le SHeprus YHeM/IEY )KoHe TaOUFaTThl KOpFay TEXHHUKANBIK CasCaThlH ICKE achIpy
Mocenenepi.

AcrTiekTbl  9KOJIOTMM W palMOHAIBHOTO  HCIOJB30BAaHMS  INPHUPOAHBIX  PECYpCOB, BIMSHHUA  pabOTHI
TEIJIOPHEPIreTUYECKOT0 UM TEIJIOTEXHOJOTMYEeCKOro O00OpYyHOBaHMSI TEIUIOBBIX O3JEKTPUYECKUX CTaHIMHA H
MIPOMBIIIICHHBIX MPEIIPUATHH Ha OKPYXKAIOUIYI0 CPeAy, METOAbI CHIDKEHHS OTpuIaTeabHoro Bo3aekcteus TOC Ha
OKPYXKAIOIYI0 MPHPOJHYIO Cpely TEXHHUYECKUMU M HSKOHOMHUYECKHMMM MpUEMaMHM, BOIMPOCHl pPealn3aluu
sHeprocOeperaroieil M TPUPOJOOXPAHHOW TEXHMYECKOH IOJMTHUKM MpPU INPOSKTHPOBAHUM, MOHTaXE U
9KCIITyaTallly TeIuIo3HepreTuyeckoro obopynoBanust TOC 1 NpOMBIIUIIEHHBIX MPEIIPHSTHH.

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.
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DHeprust cakray
JKOHE DHEPrusi ayauT
/ DHeprocoOepexeHue
" SHeproayaut/
Energy saving and
energy audit

OHeprus YHEMIICYAiH HEeT13Ti YFBIMIAPHI, SHEPTUS YHEM/ICY KOHE SHEPTHS ayJUTi Typaibl HET13T1 KYKBIKTHIK aKTiIep
3eprreneni. OTBIH-HEpreTHKa KEIIEHIHIE JKOHE OHEpPKACIll calalapblHIa OJHEprus YHEeMJey; KaJJbIKChI3
TEXHOJIOTHSIIAp XKOHE KalTajaMa >HEeprus pecypcTapblH IalmanaHy; >KbUIy TEXHOJOTHACBIHZA DHEPIUs YHEMIEy.
Hactypai emec sHeprus Ke3zuepiH maitnanany. TypMBICTBIK KaTThl KATIBIKTAPABI JKaFy Ke3iHIe JKbUTY aly. DHEprus
ayJnTi, OHBIH TYpJIEpi KoHE Ky)KaTTama Kypambl. DHEPrHs pecypcrapbiH ecenke aixy. Cylbl, *KbUTYIIbI, Ta3]Ibl )KOHE
SJIEKTP PHEPTHUSCHIH eCelKe AllyFa apHaJFaH aclanTap MeH XKa0apIKTap.

IlonsaTHs »HeprocOepexeHHUs, OCHOBHBIE IIPAaBOBBIE AaKThl 00 9JHEProcOEpPEeKEHHH W  SHEProayaAuTe.
OHeprocOepexxeHne B TOIUIMBHO-IHEPIeTHYECKOM KOMILIEKCE M B OTPAciisiX NPOMBIIIICHHOCTH; be3oTxoaHbie
TEXHOJIOTHM W HCHOJb30BAaHWE BTOPHUYHBIX OSHEPrOpPECYpcoB; OHEProcOepe)xeHHe B  TEINIOTEXHOJIOTHH.
Vcnonp3oBanue HETPaJUIIMOHHBIX HCTOYHUKOB SHEPruu. [losrydeHHe TermioThl MpHU CKUT'aHUM TBEPABIX OBITOBBIX
OTXOJIOB. DHEProayIuT, €ro BUABI U COCTAaB JOKYMEHTAIIMH. Y4eT sHepropecypcos. IIpubopsl u obopymnoBaHue ams
y4ueTa BOJBI, TEMJIA, ra3a U MIEKTPUIECTBA.

Basic concepts of energy conservation, the main legal acts on energy conservation and energy audit. Energy saving
in the fuel and energy complex and in industries is considered; Waste-free technologies and the use of secondary
energy resources; Energy saving in heat technology. The use of unconventional energy sources. Obtaining heat by
burning solid household waste. Energy audit, its types and composition of documentation. Accounting of energy
resources. Devices and equipment for water, heat, gas and electricity metering.
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Koty renepanusuiay
KOHABIPpFBIIIAp/IbI
nmaiianany KesiHneri
SHeprusi  yHempuey/
DHeprocOepexeHmne
npu OKCILTyaTallun
TEIIONCHEPUPYIOLIHA
X ycTaHoBOK/ Energy
saving in the
operation of heat
generating
installations

OTBIH-3HEpreTHKA KEeIICHIH/e, OHEPKICI cajlalapblHAa, KOJIKTe, KBUTY OHAIPTill KOHABIPFRUIIAPABI IMaimanaHy
Ke3iH/e SHeprusi YHemjey OoifbIHIIa OLTiMJ, ICKepIIKTep MEH JarbuIapZbl KaJIbITacThIPabl, SHEPTUs YHEMICY
OOMBIHIIA MMPAKTUKAJBIK [IapayapIsl Urepyre bIKnan ereni. Kasipri yakpITTa KoHE MEepCleKTHUBaAa IEMICT] jKoHE
Kazakcrannarsel s5HEprust YHEMACY1 JaMbITYbIH JKai-KyHiH, mpo0OieManapsl MeH OarbITTapblH 3epaeseiini. DHeprus
JKOHE PeCcypCThl YHEMIEY TYPFBICHIHAH IIPOOJIeMabIK yaacKenep i alKbIHAaY; SJHEPT sl YHEMIEY TIiH YTHIMIIBI TOCUTiH
TaHay OUTITiH JaMBITAIbI.

dopMUpyeT 3HAHHS, YMEHUS U HABBIKU [0 SHEPrOCOEPEKEHUIO B TOTUTUBHO-IHEPTETUIECKOM KOMILIEKCE, OTPACIIX
MPOMBIIIJICHHOCTH, Ha TPAHCIIOPTE, MPU IKCILIyaTallUU TEIIOTCHEPUPYIOIIUX YCTAHOBOK, CIIOCOOCTBYET OCBOCHHUIO
MPaKTHYECKUX Mep M0 JHeprocOepexennto. HM3yuaer cocTosiHhe, MpoONEeMbl M HAMpPABICHHUS PAa3BHTHUS
sHeprocoepexkeHust B mupe u KazaxcraHe B HacTOsIIee BpEMs M B MEPCICKTUBE. Pa3BUBaeT yMEHUE OMpEICICHUS
NpoOJEeMHBIX YYacTKOB C TIO3WIMM DJHEPro- M pecypcocOepexeHus; BbIOOpa palMoOHAILHOTO crocoda
SHEProcOePEIKEHIS.

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 world and Kazakhstan at the

PO10, PO12,
PO13




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.

OHeprusATaCHFHIIITA
paBl  @HOIpY KoHE
Tapary  kyienepi/
CucreMsl

JKacanapl CyBIKTBI OHIIPY JKOHE Tapatry Kyhenepid. KocimopeiHaapasl ayaHsl 0eny eHIMIEpiMEH KaMTaMachl3 €Ty
XKyHenepi MeH KOHIBIPFbUIapbl. CHIFBUIFAH ayaHbl OHJIIPY JKOHE TapaTy Kyienepi. OHAIpicTiK cyMeH KadIbIKTay
KyHernepi. OHEpPKACINTIK KICIMOPBIHAAP/IbI OTHIHMEH Ka0IbIKTay XKYHenepi.

CucreMsl IMPOU3BOACTBA W pacHpe€ACICHUA HCKYCCTBCHHOTO XOJIOJa. CucremMsl H YCTaHOBKH obecrneyeHus

51 MPOU3BOJICTBA U | IpeANpUATHH TPOIAYKTAaMH pasfeieHus] Bo3ayxa. CHCTEMBI NPOW3BOACTBA W PACIpEACICHHs C)KaToro BO3IyXa.
pacmpeneneHus CucTeMbl IPOU3BOACTBEHHOTO BoAocHa0KeHUs. CHCTeMBbl TOINIMBOCHA0KEHHS TPOMBIIIIJICHHBIX NPEeIIPUSTHIH.
3HeproHocureneit/ Systems of production and distribution of artificial cold. Systems and installations for providing enterprises with air
Energy  production | separation products. Compressed air production and distribution systems. Industrial water supply systems. Fuel
and distribution | supply systems of industrial enterprises.
systems

OHeprus TachIMalAyIIBIIAPIbl OHAIPY JKOHE TachIMaiay KYHeIepiHiH JKalIbl KaFuIaTTapbl, KYPbUIBIMBI jKOHE
KYMBIC iCT€Yl, SHEpTus TachIMaJayIlblJIapAblH HETi3Ti TYpJIepiH OHIIpY JKOHE TapaTy CXeMaJapbIHBIH KYPBUIBICHI,
OpEKeT eTy KaFuaaTTapbl MEH KOHCTPYKIIMSUTAPBI Typasbl OUTiMII KaabimTacTeipaabl. OKYIIbIIApFa CHIFBUIFAH ayaHbl,
Oneprus CYBIKTBI, ayaHBI, OTBIHJIBI, CyIbl 06Ty eHIMAEpiH OHAIPY XKOHE TapaTy >KyHelepiHiH YTHIMIBI CXeMallapblH TaHAAY,
TaCHIFBIIITAP BT OCBI XKYHENEp/IiH HETI3r1 jKoHE KOCAJKbI JKaOIbIKTAphIH Ko0ajay, ecenTey, TaHaay JKOHE MaiganaHy JaFIbUIapbiH
OHJIIpY XKoHe | yHpereni.
TachIMangay @opmupyer 3HaHMSA OOLMX MPUHIMIOB, CTPYKTYPHl W (YHKIMOHHPOBAHHUS CHCTEM IPOM3BOJICTBA M TPAHCIIOPTA
xyhenepi/ Cucrembl | SHEproHocuTenei, 00 yCTpOHCTBE, MPUHIMNAX ACHCTBUS W KOHCTPYKLHUSAX CXEM IPOU3BOJICTBA U PacCIpe/eIeHUs

52 MPOU3BOJICTBA U | OCHOBHBIX BUAOB 3HeproHocuteneil. I[IpuBuBaeT y 00ydaromuXcsi HABBIKH B BBIOOPE PAllMOHAIBHBIX CXEM CHCTEM
TPaHCIIOPT MIPOM3BOJCTBA W PaCIpeleieHus] C)KaToro BO3JyXa, XOJOJa, NPOAYKTOB pa3/ielieHHs BO3/yXa, TOIUIMBA, BOJPbI,
3HepFOHOCHTCHeﬁ/ MIPOCKTUPOBATh, PACCYUTHIBATD, BBI6I/IpaTB M DKCILTyaTUPOBAaTh OCHOBHOE M BCIIOMOTATCIIBHOC 060py)1013aHI/Ie OTHUX

Production  systems
and transport of
energy carriers

CHUCTCM.

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

PO10, PO12,
PO13

)K])l.]'ly IJICKTP CTAaHIHUAJIaApbl MEH OHepKSCiHTiK Kacinopbmuapz[afbl (l)H3PIKa-XHMl/lﬂJ'l]>IK nmpouecTep /MOIlyJ'lL PDu3uko-xumMmnuyeckKne NMpouecChl HA TENMJIOBBIX 3JICKTPOCTAHIMUAX U

npombinuienunix npexnpusitusix/ Module of Physical and chemical processes at thermal power plants and industrial enterprises
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Keury JJIEKTP
CTAaHLUSIAPEL  MEH
OHEPKACIITIK
KOCITOPBIHAAPAAFBI
(hM3UKa-XUMUSITBIK
poIIeCTEP /
DUBHKO-XUMHUYECKUE
METO/Ibl TIO/ATOTOBKH
BOABI Ha TEIUIOBBIX
UIEKTPOCTAHLUAX U
ITPOMBIINIJICHHBIX
MPEATPUATHSX/
Physical and
chemical methods of

AJIBIH aa Ta3apTy TEXHOJOTHSCHL. VOHIBI aqMacy TEXHOJIOTHACH. MeMOpaHaNbIK Ta3apTy TEXHOJOTHS ICTEpi.
Cynman raszmapael amein  Tactay. CanKpIHAATKBIN JKOHE IHPKYIINUAIBIK cyasl eHuey. Cymsl TEepMUSIIBIK
TY3CBI3IAHIBIPY. DIIEKTP CTAHIMSIIAPBIHBIH aFbIHIAPHI )KOHE 0JIAP/IBI 3aIANICBI3IAHIBIPY TEXHOJIOTHsUIAP b

[pensaputensHas ouncTka. OOpaboTKa BOABI METOJOM HOHHOTO OOMeHa. MeMOpaHHBIE METOJbI OYUCTKH BOJBI.
VY nanenue ra3oB u3 Bojbl. OOpaboTKa OXJIaXk/TAI0MIEH U IUPKYISAIIHOHHOW BOIBI
Tepmudeckoe obecconmBanue Boibl. CTOKH 3JEKTPOCTAHIIUI U TEXHOJIOTHH UX 00E3BPEIKUBAHUS

Pre-cleaning. Water treatment by ion exchange method. Membrane methods of water purification.
Removal of gases from water. Cooling and circulating water treatment. Thermal desalination of water. Effluents of
power plants and technologies of their neutralization.

PO9, PO10,
PO11




water treatment at
thermal power plants
and industrial
enterprises

KI3C xome OK cy
Jaisiaaay/
Bogonoaroroska Ha

JKOC sxoHe eHepKacin OpBIHAA MalgaIaHy YIIiH Cyabl JalbIHAAYAbIH TEXHOJIOTHSJIBIK HETI3AEPiH, TAOMFU CysIapbl
ceiHbITayabl koHe JKOC meH eHepKocill OpbIHAA TMaijaNaHy YHIH CyIbl AaifbIHIay oMICTEpiH, ©HEpKICINTIiK
KOCIMOPBIHAApIa CyIbl AIbIH ajla Ta3apTy OMICTEpiH, CyIbl JalbIHIAY >KYHEIepiHiH kKaOIbIKTapbiH, JKa0IbIKThIH
KOPPO3HACHIH TYIBIPATHIH HETI3T1 (PH3UKAIBIK-XUMHSIIBIK ITPOIIECTEPMEH, KaK ITeH IOTiHIUIepAiH, IUIAMHBIH, OYIBIH
JIaCTaHYbIHBIH Naiaa 00Jybl

TexHosornueckne 0OCHOBBI MOJATOTOBKH BOA Juisl ucronb3oBanus Ha TOC u II1, knaccudukanust npupoJHbIX BOJ U
METOABl MOATOTOBKM BOABI aist Mcronbs3oBaHus Ha TOC u IIII, meroxsl mpenBapUTENbHONW OYMCTKH BOJBI Ha

54 TOC u IIIl/ Water | mpoMBIILICHHBIX NPEANPUITHIX, 000PYJOBAaHHE CHUCTEM MOJATOTOBKH BOJBI, CBOMCTBA, COCTaB MPUPOTHBIX M KOH-
treatment at thermal | TypHbIX BOJ, OCHOBHBIC (PUIUKO-XHUMHYECKMMH TPOIECCAMHU, BBISBIBAIOIINMH KOPPO3UIO 00OpYIOBaHMS,
power plants and | oOGpa3oBaHus HAKWIH U OTIOKEHHH, [IJIaMa, 3arpsI3HEHUS apa
industrial enterprises | Studies the technological foundations of water treatment for use at thermal power plants and industrial enterprises,

classification of natural waters and methods for preparing water for use at thermal power plants and industrial
enterprises, methods for pre-treatment of water at industrial enterprises, equipment for water treatment systems,
familiarization with the properties, composition of natural and contour waters, with the main physical and chemical
processes that cause corrosion of equipment, the formation of scale and deposits, sludge, steam pollution.
DOHepreTUKabIK JKaOABIKTHIH METall KOPPO3HUACH TEOPHACHIHBIH Herizaepi. Koppo3us mporectepiHiH MoHI jKoHE
OHBIH XYpYy maptrapbl. Kopposus Typiepi )xoHe o1apbiH cunarramaiapsl. JKaOabIKThl cakTay YIIiH KOJIIaHbUIATHIH
DHepreTHKATbIK XUMMSUIBIK ~ peareHtrep. KazanaplKrapapl Kofapbl TeMIEparypaja CakTay CcXemajlapbl MEH pexxuMaepi.
6 Ka3aHIlLIKTapZ[LI PCarcHTTCPMCH TOMECH TEMIIEpaTypaJia KOHCEpBaludIay CXeMaJlapbl MCH PEKUMICPI. CaKTayI[LIH
fﬁpg;ﬁtii?HHHMeH 6acka omictepi. TypOuHamap MEH KOCAJIKbI KaOIbIKTApIbI CAKTay.
KoHCepRAHACH OCHOBBI TEOPUH KOPPO3UH METaJJIa YHEPreTHUECKOTO 000pynoBanuss CyIIHOCTh MPOIECCOB KOPPO3HUH M YCIIOBUS €€
KOpp03I/IHI/I KOHCep MPOTCKAHUA BI/II[LI KOppO3UU U HX XAPAKTCPUCTHUKA. XuMuueckue peaFeHELI, OPUMCHACMBIC JI1 KOHCEPBALlUU

55 BALlA SHEpreTHYCe oOopynoBanus. CxXeMbl M PEKUMBI KOHCEpPBALMM KOTJIOB NPU BBICOKOW Temmeparype CXeMbl U PEXHUMBI

— 060py1'lOBaHI/I$I/ KOHCEpBAMU KOTJIOB PCArc¢HTaMM IIPU HU3KUX TEMIICpATypax. HpO‘II/Ie MCTO bl KOHCCPBAIIUU. KOHCGpBaL{I/IH Typ6I/IH

. 1 BCIIOMOTATENBHOTO 000pYAOBaHHSI.

Corrosion and - - -

conservation of Fund_amentals_ of the theory of metal corrosion of power equipment. The essence of corrosion processes a_md

power equipment condltlc_)ns of its occurrence. Types of corrosion and _thelr chara_cterlstlcs. _Chemlcal reagents used for the preservation
of equipment. Schemes and modes of preservation of boilers at high temperature. Schemes and modes of PO9, PO10,
preservation of boilers with reagents at low temperatures. Other conservation methods. Conservation of turbines and PO11
auxiliary equipment
JKeuty 3HepreTHKaNbIK KaOIBIKTBIH CEHIMII XKYMBICHIH KaMTaMachl3 €Ty MaKCaThIHJa METalbl KOPPO3UsSIaH

JKaOnpIKThI Kopray. KazaHIBIKTapael XKOFapbl TeMmIepaTypaja cakTay cxemajapbl MeH pexumiepi. KasaHgelKrapael TeMeH

KOppO3UsilaH KOopray | TeMIeparypaiap Ke3iHJe pearcHTTEpMEeH KOHCEpBalisIay CXxeMalapbl MEH peXHMaepi. ATeHTCI3 cakTay aiicTepi.

omicrepi/  Merozapl | TypOMHAIApABI, XKBULY JKENUICPIH >KOHE KOCAIKbl >KaOABIKTapAbl KOHCEpBALMATAy. OIEKTPOXUMMSIBIK JKOHE

3aIUTHI NIEKTPOMEXaHHUKAIBIK KOPPO3Usl TYCIHIrL, KOPpPO3MSIaH KOpFay oficTepi, KOHCEpBalMsIAay TYCIHIT, JKBITY

56 00OpyZOBaHUs ~ OT | PHEPreTUKANbIK KAOJBIKTBl KOHCEpBallMslay OAICTepi MeH TopTiOi, KaOIbIKTBl KOHCEpBalMsulay YIIiH

koppo3un/ Methods

for protecting
equipment from
corrosion

KOJAAHBUIATBIH XUMUSJIBIK PEArCHTTEP

3amuTa MeTamia OT KOPPO3WH, C HENbI0 00ecledeHs] Hale)kHOH pabOTHl TEIIOAHEPTETHYECKOTO 000PYIOBaHHS.
CxeMBl U PEXHMMBI KOHCEPBAIMHA KOTJOB NPU BBICOKOHM Temmeparype. CXeMbl M PEXHUMBI KOHCEpBAIlMK KOTIIOB
pearcHraMu Ipu HU3KHUX TEMIIEpaTrypax. Be3peareHTHHe METOAbl KOHCEPBAlIUH. KOHCEpBaALUA Typ6I/IH, TCIIIIOBBIX
CeTeil U BCIIOMOTaTeNbHOTO 000py/IOBaHMUs. KOPPO3HOHHBIE HCIIBITAHUSL.




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 JJIEKTP
CTaHIUSIAPHL ~ MEH
Ka3aH/IIKTapAbIH CY-
XUMHSITBIK
pexumaepi / BomHo-
XUMHNUYCCKHUEC
PSKUMBI  TETIIOBBIX

Kby 27eKTp KaOmBIKTAPBIHBIH, JKBUTY KEIUICPIHIH CY-XUMUSIIBIK PEXHUMI JKOHE HEri3ri MIHACTTEpl. XUMHSIIBIK
0akpuTay. DHEPTeTHKAIBIK KaOIBIKTaFEl IIOTIHAUICD KOHE KO0 dmicTepi. JJaObUTAbIK Ka3aHIAPIBIH Cy-XUMHUSIIBIK
pexxuMi. Typa TOKTBIK Ka3aHIApAbIH CY-XHMHSIIBIK PSKUMI. By TypOMHANIaphIHBIH Cy-XUMUSUIBIK pekuMi. Kbty
JKEIUICPIHIH CY-XUMUSUIBIK PEXKIMI.

BXP temmocunoBoro o00pyJI0BaHus, TSIUIOBBIX CETEH M OCHOBHBIC 3a/1a4d. XUMHYCCKUI KOHTPOIh. OTIOKEHUS B
9HEPreTHYecKOM 000pyIOBaHUM M criocoObl ycrtpaHeHusi. BXP Gapabanubix koTioB. BXP npsMoTOYHBIX KOTIIOB.
BXP mapoBsix TypOuH. BXP TeIoBsIx ceTel.

57 N
DJIEKTPOCTAaHLIMU |
koTenpHEIX/  Water- | Water-chemical regime of heat-power equipment, heating networks and main tasks. Chemical control. Deposits in
chemical regimes of | power equipment and methods of elimination. Water-chemical regime of drum boilers. Water-chemical regime of
thermal power plants | direct-flow boilers. Water-chemical regime of steam turbines. Water-chemical regime of thermal networks.
and boiler
installations
- - PO9, PO10,
KazanaplkrapaplH cxeManapbl MEH CY-XUMUSJIBIK PEXUMAEPL, CY-XUMHSIBIK PEKUMACPIH, KBUTY OIEKTP PO11
CTaHUUIapbl MCEH Ka3aHABIKTAPAbIH CY-XUMHUAJIBIK PCXKUMICPIH >1<06anay JKOHEC naﬁz[anaﬂy MQCEJICIIEP, KbLTY
SIEKTp CTAaHIWMUIAPBIHIA, MEMJIEKETTIK ayJaHIbIK SJEKTP CTaHIUsAIapbl MEH OHEPKACINTIK KOCIIOpBhIHIApIa
6 KOJIJAHBUIATBIH CY-XUMHMSUIBIK PEXUMIEp, Oy KOHAEHCATHIH OHJIPICTEH Ta3apTy Maceliesiepi, apTypili napaMmeTpliep
Cynibanap sxame cy- MeH Oy OHIMALIIr Ka3aHABIKTaPhl YIIIH )KbUTY TACBIMAJIAFBIII PETiH/Ie MaiilallaHbUIAThIH CY POKUMIEP] 3epTTee i
;I;)ﬁﬁf/{‘]z:;/ CxeMBl U I/IBy‘IaIOTCﬂ OCHOBHBIC CBE€ACHU IO CXEMaM U BOJHO-XMUMUYCCKUM PEKUMaM KOTJIOB, BOITPOCHI HpOGKTI/IpOBaHI:I}I H
OKCIUTyaTallukh BOAHO-XMMHUYCCKUX PCKHUMOB, BOJHO-XMMHUYCCKUX PCKHMOB TCIUIOBBIX JJICKTPOCTAHLIHUU U
58 BOHHO-XI;IMH‘;e(;lKHe KOTECJIbHBIX, BOAHO-XUMHUYCCKUX PCIKUMBbI MPUMECHACMBIC Ha TCIUIOBBIX SJICKTPUYCCKHUX CTAHIUAX, TOCYJAapCTBECHHBIX
Ia);c]aKH\I\I/IVZIter-Chgn?’SI:?)S/ paﬁOHHbIX QJICKTPUUCCKUX CTAHLUHUAX U HpOMIfH.UIeHHLIX Hpel[HpI/ISITI/If/'I, BOIIPOCOB OYUCTKH KOHJACHCATa IIapa ¢
regimes OPpOU3BOACTBA, PEKHUMbI BOJbI HCIIOJB3YIOHICUCA KaK TCIUIOHOCUTECIIL JId KOTJIOB PAa3/IMYHbIX I[MapaMEeTpoOB U
TIapOIPOU3BOIUTEINBLHOCTH
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
Ba3zanabiK MHKeHEPJIK AailbIHAbIK MoayJai / MoayJib 6azoBas unkeHepHas nmoaroroska/ Module of basic engineering training
KbutysHepreTyiKa OHEpKACINTIK KICIMOPBIHHBIH KBUTy-3HEPreTHKAJIBIK JKYHeciH KYPY TYKbIPbIMIaMachl MeH HeTi3epiH 3epTTeiini. 5
scyitenepi MeH 3HepreTHKanLIK pecypcrap. DJeKTp CTaHLII/I}IJIapI:.IHLIH .Typnepl MEH TYpJepl, XbUIY >KOHE JJIEKTp BHCpFI/ISICLI.H
SHOPIHHE KOIIaHy / OHJIIpY koHE TYThIHY. DC 3HEpreTUKaNbIK KopceTkimTepi. Korapbl TEMIIEPATyPaIbl TEXHOJOTHSIIBIK POLECTEPAIH
OHECPICTUKAJIBIK CHUIIATTaMaJlaphbl. }KLIJ'Iy TCXHOJIOTUACBIHBIH IMPOLECTEP1 MECH armnaparrapbl. eHepKSCIHTlK JKOHE
TennosanepreTnyeck . .
59 e CHOTEML i | JKbULY-TEXHONOTHAIK OHAIPICTE SHEPTUAHDI NaliaaHy. PO10, PO12,
[ToHsTHE W OCHOBBHI MOCTPOCHUS TEIUIOIHEPTETUISCKON CHCTEMBI MTPOMBIIIICHHOTO MPEAIPUATHI. DHEPTeTHICCKUE PO13
OHEProucnoib30BaHu

e/ Thermal power
systems and energy
use

pecypcbl. Buabl W THUIBI 3JEKTPUYECKHX CTAHIMH, MPOM3BOJCTBO M IMOTPEOJICHUE TEIIOBOW M 3JIEKTPUYECKOU
sHepruu. OHeprermdyeckne mokazaremn OC. DHepreTHUecKue XapaKTEPUCTHKH  BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTMYECKHX MpolieccoB. [Iporeccrl n anmaparhl TEIIOTEXHOIOTHH. JHEPTONCIIONIF30BaHIE B TPOMBIIICHHOM
U TEIUIOTEXHOJIOTHYECKOM TIPOM3BOJICTBE.




Concept and basics of building a thermal power system of an industrial enterprise. Energy resources. Types and types
of power plants, production and consumption of heat and electric energy. Energy indicators of ES. Energy
characteristics of high-temperature technological processes. Processes and devices of heat technology. Energy use in
industrial and heat-technological production.

ChIFBIMIAFBILITAD MEH JKbITY KO3FAITKBIIITAPBIHBIH JKIKTETYIH 3epTTeiii. LIeHTpudyranbik, mopuieHi xoHe OChTIK
Cylep 3apsATarblITapAblH KOHCTPYKLIMSUIAPBL, JKYMBIC TIPHHIMIN, TapaMeTpiiepi MEH CHIaTTaMaliaphl.

ChIFBIMIAFBIIITAD N
MeH S TypOomamuHanapapiH Teopusicbl MeH au3aiiHbl. Kem carbuibl Oy TypOuHanapbl. ['a3 TypOuHaibl jxoHe Oy-ra3
KOHJbIPFTbIIAPHI.
KO3FaTKpIirrap/ - —
HarueraTtenu u KJ'IaCCI/Id)I/IKaL[I/ISI Har"eTrarcJicu MW TCIIJIOBBIX JBUI'aTCIICH. KOHCTp}’KL{I/II/I, IIPUHIOAIT pa6OTBI, mapaMeTpel H PO10. PO12
60 TeILTOBBIE XapaKTCPUCTHKHU LICHT‘p06e>KH]>IX, IMOPIIHEBBIX W OCECBBIX Har"eraTeyneH. Teopm[ U KOHCTPYKHOHA Typ6omamnﬂ. Pél3 ’
,HBI/IFaTeIII/I/ MHOFOCTYHCH‘IaTBIe TIapOBBIC Typ6I/IHI>I. raSOTyp6I/IHHLIC 1 IMaporasoBbI€ YCTAHOBKH.
Superchargers  and | Classification of superchargers and heat engines. Designs, operating principle, parameters and characteristics of
heat engines centrifugal, piston and axial superchargers. Theory and design of turbomachines. Multistage steam turbines. Gas
turbine and combined-cycle gas installations.
By Ka3aHAbIFbIHBIH TCXHOJIOTHUSJIBIK CXCMAcCHI. OTBIHHBIH TEXHUKAJIBIK CHUITaTTaMallapbl XKOHE OJiapAbl Ka3aHIBIKTAa
nainanany tTaiMainiri. ['a3 Topisai xoHe CYWBIK OTBIHABI JKary. By reHepaTropiapbIHbIH OTTHIKTapBIHIA TO3aH KOMIp
Kazannpik aaybIHBIH JKaHybl. by Ka3aHIBIKTapsIH jkuHAKTay. Ka3aHIBIK arperartapaarsl KbIIy anmMacy. by Ka3aHIsIKTapbIHBIH
KOHABIPFbIIIAD KOHC | KOHCTPYKIMSIAPHI. )KLIJ'Iy ece01 JxoHe OTBIHABI JXaFryAbIH 5KOJOTHUSJIBIK MQCCJ’[CJ’IGpi.
6y reHepaTropJiapbl / TexHonornueckass cxema mapoBOIro KoOTJa. Texuuueckue XapaKTCPUCTUKNU TOIUIMB H B(b(i)eKTI/IBHOCTL ux
61 KotenpHble UCIIOJIb30BaHMs B KoTiie. Cokuranue ra3o00pa3HOro M KHJIKOTO TOIUIHBA. [ OpeHue NbUIeyrobHOTO (akena B TOIKax PO10, PO12,
YCTaHOBKH u | maporeHepaTopoB. KoMImoHOBKa mMapoBBIX KOTJOB.TeriooOMeH B KOTENBHBIX arperarax. KOHCTpyKmum mapoBBIX PO13
naporeHepaTopbl/ KOTJIOB. TemIoBOM pacyeT U 3KOJOTHYCCKHE POOIEMbI CKHUTaHHsI TOTLIMBA.
Boiler installations | Technological scheme of a steam boiler. Technical characteristics of fuels and the efficiency of their use in the boiler.
and steam generators | Combustion of gaseous and liquid fuels. The gorenje of a pulverized coal torch in the furnaces of steam generators.
Layout of steam boilers.Heat exchange in boiler units. Designs of steam boilers. Thermal calculation and
environmental problems of fuel combustion.
DNeKTp CTaHIWSUIAPBIHAAFBl SHEPTUSHBI TYPACHIIPYAIH HET3TI TEXHOJOTHIBIK ChI30alapbiH, Ka3aHIBIK
Ka?:aHI[BIK arperarrapblHbIH OpPHaJIACYbIH, Ka3aHIbIK arperarrapblHbIH HET3r1 JKOHE KOCaJIKbI )Ka6Z[LIKTapI)IHBIH KYMBIC
arperaTrTapblHbIH PEKUMJIEPiH, KBUTY 3JIEKTP CTAHIMSUIAPBIHBIH Oy Ka3aHIBIKTAPBIHBIH JKoHE OacKka Oy IIBIFapaThIiH KOHIBIPFBIIAP IBIH
KYMBIC ~ IIPHUHIMIN, | KOHCTPYKLHANAPBI MEH KYMBIC IIPUHLMIITEPIH, HETI3iHEH JI€, KOCANKBI Ka0bIKTa Ja OOJIAaThIH KYMBIC IPOLIECTEPI.
KYpbUIbIMAAPhl koHe | KazaHJbIK KOHIBIPFBICBIHBIH KbLILY ece0i, Ka3aHIBIKTBIH KBI3ABIPY OCTTEPIHIH T'€OMETPHSUIBIK JKOHE IKBLTY
JKBLITY ecebl/ | cumarramasnapsl.
IIpuatun paGoTHI, =
KOHCTPYKIII/Iﬁ " OCHOBHBIE TEXHOJIOTHYECKHX CXEM HpCO6p3.30BaHI/I$[ OHEPIruv Ha JJIEKTPOCTAHOUAX, KOMIIOHOBKH KOTCJILHBI§
62 TeIIOBOG pacuer arperaToB, PeKUMOB pabOThl OCHOBHOTO M BCIIOMOTATEIHHOTO 000pYI0BaHHUS KE)TGJII:HLIX arperatroB, KOHCTPYKIUH PO10, PO12,
KOTENBHBIX 1 TPUHIAIBL pa60TLI MMapoBBIX KOTJIOB TEIUIOBBIX JJIEKTPUYCCKUX CTAHOUHM MW JOPYIUX NTapOTCHEPHUPYIOINX PO13
aneFaTOB/ The YCTaHOBOUK, pa6oqne IMPpOUECChl, MPOTCKAOINIUEC KAaK B OCHOBHOM TaK U BO BCIIOMOI'aT€JIbHOM 060p2’[[0BaHI/II/I.
principle Of TenmoBoit pacyeT KOTECJIBbHOTO arperara, récOMETpUYCCKUE M TEIUIOBBIC XAAKTCPHUCTUKH ITOBEPXHOCTCHU HarpeBa
. KOTJa.
operation, structures
and thermal | The study conversion at power plants, the layout of boiler units, the operating modes of the main and auxiliary

calculation of boiler
units

equipment of boiler units, the designs and principles of operation of steam boilers of thermal power plants and other
steam generating installations, work processes occurring both in the main and in auxiliary equipment. Thermal
calculation of the boiler unit, geometric and thermal characteristics of the heating surfaces of the boiler.of the main




technological schemes for energy
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KOC TEOPUSIIBIK
Heri3aepi /
Teopernueckue
OCHOBBI TCIIJIOBBIX
UTEKTPUIECKUX
cranimii/ Theoretical
foundations of
thermal power plants

OHeprusHel TYTHIHY XoHe oHipy. KDOC typnepi. BynpiH OacTankel mapamerpiiepi MEH OHAKBI3IBIPELTYHI. KopeKTik
CYIBIH PEreHepaTvBTI KbI3bIPbLUTYbl. By MeH cy OaslaHChl, OJap/blH MIBIFBIHBIH TONTHIPY. XKOO-/1a XKbUTyAbl Kidepy.
KOC TexHUKAIBIK cCyMeH KaMTaMachi3 eTy. OTBIHMEH KaMTaMachl3 €Ty, TYTIHIIK Ta3ap/ibl Ta3apTy, HUIaKKyIaysay.

[loTpebnernne u mpomsBoacTBO HHepruu, Tunsl TOC. HavanpHble mMmapaMeTpl W TPOMIEpETrpeB Iapa.
PerenepaTuBHBIN MOJOTPEB MUTATEIBHON BOBI. bamaHCHl mapa u BoJIbI, CIIOCOOBI BOCTIOHEHHS MX MOTeph. OTITyCK
teriotel Ha TOIl. TexHumueckoe BomocHabxkenne TOC.TommuBocHaOKEeHHE, OYHMCTKA JBIMOBBIX TIa30B,
30JI0ILIAKOyJATICHHE.

Energy consumption and production, types of thermal power plants. Initial parameters and steam superheating.
Regenerative heating of feed water. Steam and water balances, ways to compensate for their losses. Heat release at
the CHP. Technical water supply of thermal power plants. Fuel supply, flue gas cleaning, ash and slag removal.

PO10, PO12,
PO13
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Ounipic Taxipude 2/
IIpousBoacTBeHHAs
MpPaKTHKa 2/
Industrial Practice 2

)KI)IJ'Iy OHCPTCTUKACBIHAAFbl TEXHOJOTHUAJIBIK HpoueCTep;[i iCKe ACBIPYJbIH, KOHCTPYKTOPJIBIK-TECXHOJIOTHUAJIBIK
KyKaTTaMaMeH >YMBIC ICTCYAiH TPAaKTHKAJBIK MaFIbUIApBIH MEHTepY, ©OHAIPICTIK-TEeXHHUKAJIBIK KbI3METKEpIep
OPBIHJIAMTBIH JKYMBICTApFa KaThICY, JKbUIYIHEPIreTHKANIBIK >KaOABIKTap/bl MailajlaHy, IITeH XKYMbIC KaFuIachl MEH
KYPBUIBIMBI MEH TaHBICY, OHIIPICTIH TEXHOJIOTHUSIBIK YpIeci MeH TaHbICy. IIpakTHKaHBl OTKi3y OpPBIHIAAPHI:
SHEPreTUKAIBIK JKOHE JKbUTY-DHEPTeTHKAJIBIK KOCIOpBIHAAp, jkobalay MeKeMelnepi, FhIIBIMU-3epTTey YHBIMIApHI,
OHEPKACINTIK KSCINOPBIHJIAP MEH JKOFaphl OKY OPbIHAAPBIHBIH 3epTXaHaIaphl.

Brnanenne mpakTHYeCKUMH HaBBIKAMU pealU3allid TEXHOJIOTWYECKUX IPOIECCOB B TEIIODHEPreTHKe, pPaboThI C
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOW JOKyMEHTallMe, yJacThe B pPaboTaxX, BBIMOJHIEMBIX MPOW3BOACTBEHHO-
TEXHUYECKUM IIEPCOHAIIOM, 3KCIUTyaTallUs TEMI03HEPreTHUIECKOro 000py10BaHus, 03HAKOMIIEHHE C YCTPOIICTBOM U
MIPUHIMIIOM pa0OTBl HM3HYTPH, TEXHOJOTWYECKHM IIPOIECCOM IPOM3BOACTBA. MecTa TpOBEAEHHS NPAKTHKH:
SHEpPreTUYecKue U TeIJIOOHEPreTUYecKue MpeIIpusiTHs, NPOEKTHbIE YUPEXKICHHs, Hay4yHO-HUCCIIEAOBATEIbCKUE
OpTaHM3aLIH, Ja00PaTOPHHY MPOMBIIIIEHHBIX NPEANIPUATHH M HENOCPEACTBEHHO BBICIINX YUEOHbIX 3aBEICHUI.

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.

PO10, PO12,
PO13
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CaJia 5kOHOMHKACHI /
DKOHOMHMKa oTpaciu/
Industry economics

JKbLny-3HEpreTUKAIBIK OHIIPICTIH AaMybl MeH THiMAuUTiri. Oupipicrik kamutan. [lluki3ar »oHE OTHIH — CaJlaHBIH
SHepreTuKanblK 0azacsl. EHOCK pecypcerapblH maiinanany mocenenepi. JKbpury SHepreTHKachIHAAFBl OHIMHIH ©31HIIK
KyHbI. JKbTy SHeprusicbiHarbl Oara Macenenepi. TaoObic, naiija sxone Kipictinik. FTII. Cananarsl IOFBIpIaHy jKoHE
OipiKTipy, MaMaHIAHIBIPY JKOHE BIHTHIMAKTACTHIK. OHAIPICTIK mporecTep i YipIMaacTepy. EHOCKTI YIBIMIacThIpy
oHe HopMmasiay. @upmaintinik sxocnapiay. KacimopbIHIapIblH Kap>KbUIbIK JKOCHApBHIL.

PazBute n 3ddexTHBHOCTL TerosHepreTuyeckoro npousBoacTBa. IIpousBoacTBeHHbIH KanuTan. CelppeBas U
TOIUTMBO — DHepreTmueckas 0Oaza orpacnu. IIpoOiieMbl WCHONB30BaHUS TPYAOBBIX pecypcoB. CebecTomMOoCTb
MPOAYKIMH B TeruodHepreTuke. [IpoOGnembl LeHOOOpa3oBaHMs B TelUlodHepreTuke. JloXoipl, NpUOBLIL U
penradensHoctb. HTII. KoHuenTpauuss 1 KOMOMHMpOBaHHWE, CHEIMaIM3alUs M KOONEPUPOBaHHE B OTPACIH.
Opranuzanusi MPOW3BOACTBEHHBIX MporeccoB. OpraHusanuss W HOPMHpOBaHWE Tpyaa. BHyTpudupmeHHOE
1aHupoBanue. UHAHCOBBIY ILIAH NPEAIPUATUH.

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.

PO3, POS,
PO12




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.

JlumiaoM  anasIHOAFbI

CryzneHTTep/l SHEpPreTuKa KACIOPHBIHA MHXEHEP Jlaya3bIMbIH/IA [TPAKTHKAJIBIK )KYMBICKA TAWBIHAY, TUITIOMIBIK
JKYMBIC JKOHE JTUIIIOMJIBIK k00a TaKbIPBIObI OOMBIHIIA KOKETTI MaTepHaap MeH Ky)KaTTaMaHbl ipiKTey, OKbITY/IbI
KODBITBIHABI O€KiTy MakcaTblHAa >Kypri3imemi. IIpakTWkaHBl ©TKi3y OpBIHAApPBI: JHEPreTHUKAIBIK JKOHE JKBLIY-
SHEPreTUKANIBIK KACITOPBIHIAP, MKBUIYAJIEKTP OpTalblKTapbiHaa, MADC, Xbuly Keliepi, FhUIBIMH-3€pPTTEY
yibIMIIapHl, jk00ajay HHCTUTYTTaphl, ©HEPKACINTIK KCIMOPBIHAAP MEH JKOFaphl OKY OPBIHJIapBIHBIH 3€pTXaHaTIaphl

HpOBO,HI/ITC?I C ICJIbIO MMOATOTOBKU CTYACHTOB K HpaKTPI‘lGCKOfI pa60Te B JOJDKHOCTH MHXKCHEPA HAa DHCPIreTUICCKOM

TQ)KIpI/I6C/ MpCaArpusATUH, no;[6opa H€O6XOJII/IM]:.IX MaTCpUuaJIoB U NOKYMCHTAIIUU 110 TEME JIHHHOMHOﬂ pa6OTbI U JUIIJIOMHOI'O
[Ipenaunnomuas ) PO10, PO12,
66 mpaiTixa/ MMPOeKTa, HWTOTOBOTO  3aKpemieHWs oOydeHms. Mecra TpOBENCHHS  MPAKTHKH: DHEPreTHYECKHE W PO13
Undergraduate TeriosHepreruueckue mnpeanpusatus, TOL, TPOC, rtemnosbie cefn, Hay‘IHO-I/ICCHCI[OBaTeIILCKI/Iev OpraHu3anuy,
practice TIPOCKTHBIC MHCTUTYTEL, n?16opaT0pm/I TPOMBIIICHHBIX NPEANPUATAH 1 BBICIH-I/IX y4eOHBIX 3aBelICHUN - _
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.
JIUIIoMIbIK JKYMBIC, JUTUIOMIBIK K002 TaKbIPhIObI OOMBIHINA 9JCOH IIONY; JKBUIY SHEPTeTHKAIBIK YAEpiCTep/Ii
3epTTey 9MICTepi MEH ecenTeyNepiHiH CHMATTaMachl; KbUTy SHEPreTHKANBIK YAepicTepli SKCIEPUMEHTTIK 3epTTey
HOTIDKENEPIHiH cunarramachl. JIMIUIOMABIK ko0axap MeH >KyMbICTapbl paciMuaey. JUIIomMablK kobamap MeH
JKYMBICTApIBIH HOTIKeNepi OOMBIHIIA MPe3eHTANWIBIK MaTepHalgapasl JalbiHAay. JMIUIOMABIK >KOOaHBL,
JKYMBICTBI HOpMO6aKLIJ'Iay TajlaliTapblHa CQﬁKeC, aKaACMUAJIBIK aJda11bIKThI CaKTaﬁ OTBIPLIIL JKa3y, KaJIbIITACTBIPY.
JlumioMpIK sk00aHbl TailbIHIAY )KOHE KOPFay.
KopbIThIHIBI JlutepaTypHblii 0030p TIO TeMe AMIUIOMHON PabOThI, TUIUIOMHOTO MPOEKTa; OMUCAHHE METOJ0B HCCIEIOBAHMS H
aTTeCTaTTay/ PacyeTOB  TCIJIOOHCPIE€TUYCCKUX MNPOILECCOB; OIMMCAHUC PE3YIbTATOB OKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ PO10. PO12
67 Hrorosas TEIJIOPHEPreTHUecKuX npoueccoB. OdopMieHHe IUITIOMHBIX MPOEKTOB M padoT. [loAroToBKa Mpe3eHTalMOHHBIX P613 ’
arrecranus/Final MaTepHalioB 0 pe3ylbTaTaM IUILUIOMHBIX MPOEKTOB W paboT. Hammcanue, popMupoBaHHe AWIIOMHOTO IMPOCKTA,
examination paboThl COriacHO TPeOOBAHUSIM HOPMOKOHTPOJIS, C COONIONCHHEM aKaJeMHUYCCKOW YeCTHOCTH. [loArotoBka u

3amuTa JUIIOMHOI'O IPOCKTA.

Literature review on the topic of the thesis, graduation project; description of research methods and calculations of
heat and power processes; description of the results of experimental studies of heat and power processes. Preparation
of diploma projects and works. Preparation of presentation materials based on the results of graduation projects and
works. Writing, forming a graduation project, work in accordance with the requirements of normative control, in
compliance with academic honesty. Preparation and defense of the graduation project.

«KpL1y 3JIEKTP CTAHIHUSAIAPBD OKBITY TPAEKTOPUSICHIHBIH MOy IbJepi /Monyiu Tpaekropun o0y4enus «TenioBblie dnexTpuyeckue cranuuiiy/ Modules of the learning

trajectory ""Thermal power plants"

7KIC Herisri jxoHe KOCATKBI Ka0ABIKTAPBIH Maiifaiany / IKCIIyaTanusi OCHOBHOIO M BCIIOMOTraTeILHOr0 000py10BaHus TEIJIOBBIX dJIeKTpudeckux cranmuii/ Operation of the

main and auxiliary equipment of thermal power plants
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KOC Ka3aHbIK
KOH/IbIPFBUIAPBIHBIH
Kosmany/
OKcInTyaTanus
KOTEJILHOIO
obopynosanuss TOC/

OmnepanysiHbIH  Herizri MiHgerrepi. Kyar, KbUIBITY JKOHE ©HEPKACINTIK Ka3aHIBIKTapblH THITIK ICKe KOCY
cxemanapbl. OpTypii Kyarrarel Oy Ka3zaHAApblH JKOHE OJIapIBIH JKaONBIKTaphlH mMaimamany. KasaHmsl jkaryra
JMaibIiHIay. OHEPKOCINTIK Ka3aHABIKTapIbl iCKe Kocy. Ka3aHJbIKKa TEXHUKAIBIK KBI3MET Kepcery. Pexumiik
kapranap. Ka3zaHIpIKTIH TOKTAThUTYbL. JKbUTY 3NIEKTp CTAHIUSIAPBIHBIH Ka3aH (bIKTAPbIHBIH KOCAJIKbI JKa0AbIKTaPbIH
naiinanany. Kazanmbikrapaarsl eHOEKTI KOpFay >KYHeciHiH Herisri epexenepi. Kas3aHIBIK KbI3METKEpIepiHiH
MIHAETTEPI

PO10, PO12,
PO13




Operation of boiler
installations at
thermal power plants

OcHOBHBIE 33724l IKCIUTyaTaluy. TUIOBBIE MYCKOBBIE CXEMbI SHEPreTUYECKUX, OTOMUTEIbHBIX U MPOMBIIIICHHBIX
KOTJIOB. DKCIUIyaTalys MapoBbIX KOTJIOB Pa3HON NMPOM3BOJUTENBFHOCTH U MX 00opynoBanue. IloAroToBka Komia K
pacrornike. [TyckoBbie onepanuy IPOMBIIIIEHHBIX KOTIOB. O0CIyKiBaHue paboTaromero Koria. PeXxuMHbIe KapThl.
OcTaHOBBI KOTJIOB. ODKCIUTyaTaIlisl BCIIOMOTaTelIbHOTO 000opynoBaHHMs KOTeNbHBIX TOC. OCHOBHBIE TOJO0XKECHUS
CHCTeMBI 0e30TIaCHOCTH Tpyia B KOTEIbHBIX. O0s13aHHOCTH 00CITY)KHBAIONIETO MepCOHAaIa KOTEIBHOTO 1eXa

The main tasks of operation. Typical starting schemes for power, heating and industrial boilers. Operation of steam
boilers of different capacities and their equipment. Preparing the boiler for kindling. Starting operations of industrial
boilers. Boiler service. Regime cards. Boiler shutdowns. Operation of auxiliary equipment of boiler houses of
thermal power plants. The main provisions of the labor safety system in boiler rooms. Responsibilities of the boiler
room staff

KOC kazaHIBIK KOHABIPFRUIAPHIH MaliadaHy MEH JKeHACYl YHBIMIACTHIPYIBIH TOPTiOi MEH HETi3Ti MPUHIHIITEPI.
XKbuty omekTp cTaHIMsUIApBIHAAFBl Ka3aHIBIK KOHIBIPFBUIAPBIHBIH HOMHHAJIBI TMAapaMeTpJepiHe ayblCHalbl
peXUMAEP MEH MaiganaHy MaceJemepi, )KyMBIC Ke3iHIe icke KOCy, TOKTaTy jKoHe KbI3MET KopceTy TopTili, aBapusra
KapChl epexeNnep JKOHE XYMBIC YHEMIUITiHIH OY3BUTYBI JKOHE Oyl perTe ic-KUMBUIIAp, KOpIIaraH OpPTaHBIH

KOC Ka3aHIbIK . . .. .
JACTaHYBIH OOJIABIPMAY MKOJIJAphl, aBapusiap MEH jKa3aTalbiM OKHFaiap Ke3iHJeri ic-KHMbUIIap, epTKe Kapchl ic-
KOHABIPFBIJIAPbIHBIH mapaap
JKYMBIC pexXuMIIepi /
P€¥)KI/IMLIp §6§TI)I HOpﬂI[OI( W OCHOBHBIC NPUHIMWIBI OPraHnu3alu 3KCITyaTallukl U PEMOHTA KOTCJIbHBIX YCTAaHOBOK TOC. BOHpOCLI
69 KOTeLHbBIX p MNEPEMCHHBIX PCKHUMOB W OKCILIyaTalud Ha HOMUHAJIBHBIX IMapaMETpax KOTCJIbHBIX YCTAaHOBOK Ha TCIJIOBBIX
CTAHOBOK T3/ | PICKTPHICCKUX CTAHLMAX, NOPANOK IyCKa, OCTaHOBA M oOCIy)XuBaHUS BO BpeMs PabOTHI, TPOTHBOABapUIHEIE
}é eratin mOdes Of MOJIOKCHUSA W HaApYIICHUSI SKOHOMHUYHOCTH pa60TI;I u I[eﬁCTBHH Impu 3TOM, IIYTU HCKIIOYCHUSA 3arpAa3HCHUA
P g - OKpY’KaIoIlleH cpejibl, AEUCTBUSANPH aBAPUSIX U HECUACTHBIX CIydasiX, IPOTHUBOIOKAPHbIE MEPOIPUSITUS
TPP boiler —— — - - - -
installations 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.
XKD30-na oTeIHBI KaFyFa qaibiHAay auicrepi. KarTel oTbiH TYpiHjae xyMbicicTeiTiH JKOO OTBIH MapyaubuIbIFbIHBIH
TEXHOJIOTHSUIBIK, cyi10ackl. OThIH xeTKi3y >kouibl. 1laH naiipianay sxyieci. CyHbIK OTBIH/BI JKaFyFa JalbiHaay. Masyr
[IapyalIbUTBIFBIHBIH TEXHOJOTHSUTBIK CYIT0amapsl. Ma3yTTel  IIapyamrbUIbIK, KOHIBIPFBUIAPEL. ['a3 TOpi3mi OTHIHABI
JKaryra qaipiaaay. OThIHABI OHACY 9iCTepi MCHOTBIHIBI KEIICH I SHEPrOTEXHOJIOTHSIIBIK KOJIIaHY.
TBIH WBIH v
'I(‘)G)XHOJIOFI/I}?(;I y Aay Ha cxwuranme TorumBa Ha TOL] crmocoObr mpuroToBieHus. TommBHOTO Xo3siictBa TOLI, paboraromux B BHIE
TexHonorus TBEPAOTO TOIUIMBA TCXHOJIOTHUYCCKAsA CXEMa. HyTB JOCTaBKH JpPOB. Cucrema TBUICTIPUTOTOBJICHUA. Ha cxxuranue
JKHUJOKOro TOIIMBa MOArOTOBKA. Ma3yTH01"0 XO034HCTBAa TEXHOIOTMUECKHE CXEMEIL. Ma3YTH06 XO03HCTBO YCTaHOBKH.
70 [MOJATOTOBKHU
TOILTUBA/ Fuel HOILFOTOBKa K CXUI'aHUIO ra3006pa3H0r0 TOILJIMBA. MGTOI[LI nepepa60TKH TOIIMBA M KOMIIJICKCHBIC TOIIJIMBHBIC POIO, POIz:
preparation OHEProTEXHOJIOTUICCKOC IPUMEHECHHUE. PO13
technology - - —
For the combustion of fuel at the CHP cooking methods. Fuel economy of thermal power plants operating in the form
of solid fuel technological scheme. The way of firewood delivery. Dust preparation system. Preparation for the
combustion of liquid fuel. Fuel oil industry technological schemes. Fuel oil facilities of the installation. Preparation
for the combustion of gaseous fuel. Methods of fuel processing and integrated fuel energy technology application.
71 K3C xaone OK ot | OTBIHIApABIH (PU3NKA-XUMUSUIBIK, KacueTTepid, onapiasl KOC sxene OK 3eprrey oficTepiH, op TYpJli OTBIHAAPIIBI

IapYalIbUIbIFbl/

JaibplHAay cxeManapblH 3eprreiini JKpuly SHepreTHMkKachl OHTaMJIbI CXeMaslap MEH OTBIHABI JKaFyra JailblHiay




TonnusHOE
xo3siictBo TOC m
TII1/ Fuel facilities at
TPP and industrial
enterprises

oNiCTEpiH JyphIC TaHJayFa KoHe jkoOaayFa MYMKIHIIK OepeTiH OiriM. OTBIHHBIH (H3MKa-XUMUSUIBIK KaCHETTepi,
OJIapIBl 3epTTEy OIIiCTepi cajachlHAa OUTIM aly KoHE NaFr[bUIapAbl UTePy, OTBIHHBIH OPTYPIi TypJepiH malbiHaay
JKOHE KalTa eHJIey TEXHOJIOTHSCHIH TaH/ay, COHJali-aK THICTi *aOAbIKTH TaHJay oHE €CenTey JaFAbUIapblH HIepy.

N3ydaer (hU3MKO-XUMHUYECKUE CBOWCTBA TOILTUB, MeTOAbI uX uccienoanus Ha TOC u IIII, cxem mOAroTOBKH
Pa3IMYHBIX BHUJOB TOIUIMB TEIJIOOHEPTeTUKUA 3HAHUS, TO3BOJISIONINE TPAaMOTHO BBIOMpATh H MPOCKTUPOBATHh
ONTUMAITEHBIC CXEMBI H CIIOCOOBI TIOATOTOBKHU TOILUIMBA K CXKUTaHWUIO. [loydeHre 3HaHUH 1 IPHOOpETCHNE HABBIKOB
B 00J7aCcTH (PU3MKO-XUMHUYECKUX CBOMCTB TOIUIMB, METOJOB UX HCCJICIOBAHUS, MPUOOPETCHHE YMEHHUI BBHIOMpAThH
TEXHOJIOTHIO TIOATOTOBKM W TEpepadOTKH pPAa3IMYHBIX BHIIOB TOIUIMB, TaKKe BHIOMpaTh M PaCCUUTHIBATH
COOTBETCTBYIOIICE 000PY/I0BAHHE.

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.
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KOC IIBIFBIPIIBIK,
KOH/IBIPFBUIAPBIH
Konmany/
OKcInTyaTanus
TypOMHHOTO
obopymoBanus TOC/
Operation of turbine
units at TPP

3amaHayn Oy TypOWHAIAPBIHBIH KOHCTPYKIHSJIAPHI, KBUIY JKOHE OJJIEKTP OJHEPTUSACHIH OHAIpyre apHajafaH
TypOHHAIAPIBIH CXEMANBIK CXeMallapbl, PEXKUM JHarpaMMaliapsl, 0y TypOUHAIAPBIHBIH aybICIANBI PEKUMIEPI, Oy
TypOMHANaphlH peTTey Macesernepi, TypOoMmaliuHamapAblH Mal Kyieci, TypOOMalIMHANAP/BIH aBapHsIapbl MeH
3aKBIMAAHY TYPIIEPi.

KoHcTpyKinn cOBpeMEHHBIX MapoBBIX TypOwH, [IpmHOMIHManbHBIE CXeMbl TypOMH A BBIPAOOTKH TEMIOBOH M
JJIEKTpUUECKOl 3Hepruy, JJunarpammel pexxuMoB, [lepeMeHHbBIE PeXUMBI TAPOBBIX TYPOUH, BOIPOCH! PETYJIMPOBAHUS
MapoBBIX TypOuH, MacisiHas cuctemMa TypOoMarinH, Buabl aBapuii 11 MOBpexXIeHIHA TypOOMAaIIIHH.

Designs of modern steam turbines, Schematic diagrams of turbines for generating heat and electricity, Mode
diagrams, Variable modes of steam turbines, steam turbine regulation issues, Oil system of turbomachines, Types of
accidents and damage to turbomachines.
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KOC  TypOuHAIBIK
KOH/JIbIPFBUIAPBIHBIH
JKYMEBIC pexumaepi /
Pexumel paboTs!
TYpOWHHBIX
YCTaHOBOK TOC/
Operating modes of
TPP turbine units

KOC TypOuHANBIK KaOIBIKTAPBIHBIH OPTYPJIl peXUMIEpiHIE »xko0ajday, MOHTaxAay jkoHe mnaipanany. JKOC
SHEPreTUKAIBIK TypOMHATAPBIHBIH XYMBIC PEKUMIEP] JKOHE OJapAbl MaijajaHy >XoHE JKOHJEY, JKbULY JSJIEKTP
CTaHIMSIAPbl MEH OHEPKACINTIK KACINOPbIHIApAaFbl TYPOUHAIBIK JKaOAbIKTap bl Maiinanany, xobanay, MOHTXKIAY
KOHE KOHJCY, 9PTYPIli SHEPreTHUKAIBIK TypOHHAIAPIBIH JKYMBICH KoHE MaifalaHy CHIATTaMalapbl, TYpOUHAIBIK
KOH/JIBIPFBUTAP/IBIH JKYMBIC JKOHE MaljajaHy peXHMJEpl, KOFapbl JKOHE TOMEH J>KYKTeMeJepleri >KyMblc, Oy
TypOWHAJIAPEIH PETTEY )KOHE KOpFay KYHenepiH naiinamany

[IpoexTupoBaHre, MOHTaX W IKCIUTyaTallus B Pa3MYHBIX pekuMax TypOmHHOro oOopynoBarus TOC. PexwmMbr
paboThl M SKCIUTyaTalss ¥ PEMOHT SHepreTHdyeckux TypomH TOC, sKciuryaramusi, NMpOEKTHPOBaHWE, MOHTaX MU
PEMOHT TypOMHHOTO O0OOPYJOBaHHMS Ha TEIUIOBBIX DJIEKTPHUYECKUX CTAHIMAX M IPOMBIIUICHHBIX MPEINPHUATHSX,
paboTra ¥ OKCIUTyaTallMOHHBIE XapaKTEPUCTHKH pPAa3JIMYHBIX OSHEPreTHYeCKUX TYpOMH, pPEXUMBbl pabOThl U
9KCIUTyaTaluii TypOMHHBIX YCTAaHOBOK, pa00Ta Ha IOBBILCHHBIX U MOHIKEHHBIX HAarpy3Kax, 3KCILIyaTalus CHCTEM
PErYIHPOBAHHUS U 3aIIUTHI TAPOBBIX TYpOUH

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.

PO10, PO12,
PO13

74

Keumydukarmuss meH
KBUTYJBIK TOpiap /
Temnodukarus "

JKeumy TYTBIHYIBI, KBUIYMEH >KaOIBIKTAy JKylenepiH, KBUIy KYKTEMENEpiH pertey omicTepiH 3eprredmi. JKeury
KEJUIepiH TUIpaBIUKaNbIK ecentey. JKpuly KyOBIpIapbIHBIH KOHCTPYKLHMSIAPHI jKoHE Tipek Typiepi. JKeumymeH
JKaOpIKTaY JKYHECIHIH JKbUTY ecell, COHIai-aK JKbLTY JKeIUICPiH Mai aJaHyablH HEri3ri Moceenepi.

PO10, PO12,
PO13




TCIIJIOBBIC CeTI/I/ Heat
supply and  heat
networks

TerutoBoe  morpebieHWe, CHCTEMbl — TEIJIOCHAOXKEHWs, METOJbl  PEryIUpOBaHUS  TEIUIOBBIX  HAarpysok.
I'mppaBanueckuid pacyer TEIOBbIX ceTeil. KoHCTpyKInK TEmIonpoBOAOB U TUIBI 0NOp. TemIoBoi pacyer CUucTEMBI
TEIJIOCHA0XKEHHMSI, @ TAK)KE OCHOBHBIE BOIIPOCHI IKCIIIIyaTallM1 TEIUIOBBIX CETEH.

Studies heat consumption, heat supply systems, methods of regulating thermal loads. Hydraulic calculation of heat
networks. Designs of heat pipelines and types of supports. Thermal calculation of the heat supply system, as well as
the main issues of the operation of heating networks.

OHEpKACINTIK KICIMOPHIHAAD MEH KOMMYHAIABIK CEKTOPJIBIH OpPTaJBIKTAHIBIPBIIFAH JKBUIYMEH - KaOJbIKTay
JKYHeNepiHiH MakcaThl MEH HETI3T1 CXeMalapblH, JKbITY XKYKTEMECIHIH TYPJIEPiH jKOHE XK bLTY XKeJlaepi kaOabIKTapblH
sepmenerini. JKpury Ke3mepiHIH KBUTy CXeMajapeiMeH; Oy JKOHE Cy OKeIUIepiHIH  CXeMallapbIMCEH,
KOHCTPYKIMSJIAPBIMEH JKOHE JKYMBIC PEKUMJIEPIMEH; JKbUTY TaChIMaJIaFrbILITAP/bIH [TapaMeTpiIepiMeH KoHE JKbLIY
TYTHIHY KecTelepiMEH; JKBUTYy JKYKTEMeNepiH peTTey JIICTepiMeH, XBbUIy JKEeNUIepiH maiiimaiaHy Heri3aepiMeH

Keutymen TaHBICTHIPA/IBL.
)KaG,HI)IKTay I/I3yqaeT Ha3HA4YCHUEC W OCHOBHBLIC CXEMbl CHUCTCM LCHTPAJIN30BAHHOTO TEIUIOCHA0KEHUS MMPOMBIINIICHHBIX
75 Herizznepi  /OCHOBBI | MPEONPUSATHA U KOMMYHAJIBHOTO CEKTOpA, BUJOB TEIJIOBOM HArPy3KH W 000pYJOBAaHHUS TEIUIOBBIX CeTeH. 3HAKOMHT C
TeI0CcHa0KeHUsT/ TCIUIOBBIMU CXEMaMU HCTOYHUKOB TCIUIOTBI; CO CXEMaMH, KOHCTPYKLUUAMH U PEKHUMaMH pa6OTLI MMapoBbIX U
Basics of heat supply | BoasHBIX ceTeil; ¢ mapaMeTpaMu TEIUIOHOCHTENEH M rpa@HKaMH TEIUIONOTPEOIEHU; METOAMU PErYIUPOBAHUS
TCIJIOBBIX HAI'PY30K, OCHOBAMMU JKCILJTyaTalluH TCIJIOBbIX CeTeH.
He studies the purpose and basic schemes of district heating systems for industrial enterprises and the public sector,
types of heat load and equipment for heating networks. Introduces thermal schemes of heat sources; with schemes,
designs and modes of operation of steam and water networks; with parameters of heat carriers and heat consumption
graphs; methods of regulation of thermal loads, the basics of operation of thermal networks.
Keutyneik xykremenepi ecenrtey. JKpULAbIK TpaduK KYpy >KOHE JKbUIABIK JKBUTYJIBIK IIBIFBIHIAP/ABI aHBIKTAY.
Koba 2. | KasangplK Tapmay »oHE OTBIHABI JKaFyFa apHallFaH >XaHy KypbUIFbLIapbl. JKaHy eHIMIEpIHIH »KOHE ayaHbIH
JKbLTysHEpreTukagar KeseMzepi MeH 3HTanbmusuiapsl. Kazauabik KOHABIPFRIHEH [TOK-i. bICTHIK cy Ka3aHIBIFBI KOHIBIPFBICHIHBIH KBLTY
Bl OKBUIYOTKI3rimTik | cya6achiH ecentey. TyThIHYyMIBIIApAb! KbUTyMeH sxabapikray. I'padux OCP. XKenidmik Cy/bIH €CENTIiK IIBIFBIHBIH
mpouecTep. anpIkTay. JKpury skemiciHiH TpaccacklH TaHmay. Cy XKBUIy JKCNICIHIH THIpaBIMKAIHIK ecedi. KyOwsipmapasiy
JKorapbiTeMnepatyp | okuiaylaybIHBIH KBUTYJIBIK €CEOi.
anpl arperar ece0i./
IIpoexr 2. Ipoueccer | Pacuer Temnosbix Harpysok. IlocTpoenue rogosoro rpaduka u onpeneacHue roJ0BbIX PacXoJ0B TEIIOTHL. BriGop
TETUUIOTTPOBOAHOCTHA B | KOTJIOB M TOIIOYHOI'O YCTPOﬁCTBa JUIA C)KUT'aHUs TOILJIMBA. OOBbEMBI U SHTAIBIIHU IMPOAYKTOB CropaHusi 1 BO3ayxa.
TEIJIOSHEPT ETHKE. KoaddunrenT mone3Horo AeWcTBUS KoTioarperara. Pacder TemioBoil cxeMsl BOJOTPEiiHOI KOTEITPHON YCTaHOBKH.
76 Pacuer PerynupoBanue ormycka TeruioTsl notpedurensm. ['paduk LIKP. Onpenenenne pacyeTHBIX pacxol0B CETEBON BOJIBI. POlL. PO12
BBICOKOTEMIICPATYPH | Bpibop Tpacchkl Temnosoii cetu. ['mapaBmuueckuit pacueT BOASHON TemnoBoil ceru. TemnoBod pacder M30IiLuM Pbl 3 ’
oro arperata/ Project TPyGOTPOBOIOE.
2. Processes of heat
conduction in | Calculation of thermal loads. Construction of an annual schedule and determination of annual heat expenditure.
thermal POWEr | Selection of boilers and a furnace device for burning fuel. Volumes and enthalpy of combustion products and air. The
engineering. efficiency of the boiler unit. Calculation of the thermal scheme of a hot-water boiler installation. Regulation of heat
C_alculatlon of a supply to consumers. The schedule of the Central Committee. Determination of the estimated costs of network water.
hlgp-temperature Selection of the route of the heat network. Hydraulic calculation of the water heat network. Thermal calculation of
uni pipeline insulation.
77 )KI)IJ'IyZ)HepFeTI/IKaZ[aF >KI)IJ'Iy 6epy cunarraMajiapblH aHBIKTAYAbIH IMPAKTUKAJIBIK JarAblJIapbIH, CTAlIMOHAPJIBIK KOHC CTALlMOHAPJIBIK €MEC

Bl JKBUIy  auMacy

KYHeri JKBUTY JKOHEe Macca ajMacy IPOIECTepiHiH TeHAeYIEepiH MEeNyaiH Heri3ri oficTepin, eHAipiCcTIK memrepaeri




MpoIeCcTepi.
OHepKocinTik
nemrepni ecenrey /
[Tpouecchr
TeImI000MeHa B
TCIJIOOHECPI'CTUKE.
Pacuer
IMPOMBINIICHHBIX
neueii/ Heat transfer
processes in thermal
power engineering.
Calculation of
industrial furnaces

KBUTy OTKI3TIITIK INpolecTepiMeH OalIaHbICTBl KypHesli Moceienepii LIenryai, KociOM KbhI3MET CallaChIHIarbl
aKmapaTTHIK TEXHOJIOTHAIApABl KOJAAHYABl JKOHE OHIpiCKe eHTi3yAi, KYpPBUIBIMABIK MaTepHaIlapIblH HETI3ri
KacHeTTepiH 3epTrey, onapsl aypbic Tanuay xoHe JXKTK ecenrey

W3yunuts ¥ BBIPabOTATh HMPAKTHYECKHUE HABBIKW ONPEACICHHUS XapaKTEPUCTUK HepeJadd TeIula, OCHOBHBIE METO/bI
pELICHUs] YpaBHEHHH IPOIIECCOB TEIUIOMAacCOOOMEHa B CTAI[IOHAPHOM M HECTALIMOHAPHOM COCTOSIHUM, PEIICHHE
CJIOKHBIX 33734, CBSA3aHHBIX € IIPOLIECCAMU TEILIONPOBOAHOCTH B IIPOMBIIUICHHBIX I1€4aX, UCI0JIb30BaTh U BHEAPATH
B TIPOM3BOJICTBO MH(OPMALMOHHBIE TEXHOJIOTHH B cepe MpodecCHOHAIbHON JesTEeNbHOCTH, U3yYHTh OCHOBHBIE
CBOWCTBa KOHCTPYKIIMOHHBIXMATEPHAIOB,IPOU3BOANTH X MPABMIBHBIA BEIOOP U 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.

«OHepKICINTIK KbITyIHEPreTHKA» OKbITY TPAEKTOPUSCHLIHBIH MOy IbAepi / Moaynau Tpaekropuu o6yuenus «I[Ipombiiennas Tenao3nepreruka»/ Modules of the educational

trajectory ""Industrial heat power engineering”

OK Heri3ri skaHe KOCAJIKBI Ka0bIKTAPbIH Naiianany / JKcniayaTanusi OCHOBHOTO H BCIIOMOraTeJIbHOT0 060py10BaHHS NPOMBINLIeHHBIX npeanpusituii/ Operation of the main

and auxiliary equipment of industrial enterprises
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OK Ka3aHIbIK
KOHIBIPFBLIAPBIH
Konmany/
OKcInTyaTanus
KOTEJIBHOI'O
obopynosanus 111/
Operation of boiler
installations of
industrial enterprises

[TadipananyablH HETI3TI MIiHAETTEpi. DHEPreTHKANBIK, KBUIBITY JKOHE OHEPKICINTIK Ka3zaHABIKTapAblH THITIK iCKe
KOCYy cXeMaiapbl. Op TYpil eHIMAUTIKTeT1 0y Ka3aHABIKTApBIH MaiifanaHy >KOHE OJapAbIH jkKaOmbIKTaphl. KazaHmbr
KaryFa JaiibiHay. OHEpKACINTIK Ka3aHJbIKTapAblH ICKe KOCY omnepanusuiapbl. JKyMbIC iCTEHTIH Ka3aHABIKKa KbI3MET
kepcety. Pexxnmaix kapramap. Kasanmsikrapaer TokraTy. Kasanmsikrapmarsl eHOeK Kayirmci3airi sxyieciHid Heri3ri
epexenepi. KazaHabIK HEeXbIHBIH KbI3MET KOPCETYII ITEPCOHAIBIHBIH MIHJIETTEPI.

OCHOBHBIE 337a4M IKCIUTyaTally. THIOBbIE IYCKOBBIE CXEMbI SHEPreTHYECKUX, OTOMUTEIBHBIX U MPOMBIIIICHHBIX
KOTJIOB. DKCIUTyaTalys MapoBbIX KOTIOB Pa3HON MPOM3BOIUTENBHOCTH M MX oOopynoBaHue. [loaroroBka kotna
pacrornike. [TyckoBble onepanuy IPOMBIIIIEHHBIX KOTIIOB. OOCTy)KMBaHEe padOTaOMIEero KoTia. PeXuMHbIe KapThl.
OcTaHOBBI KOTJIOB. OKCIUTyaTalldsl BCIIOMOTaTelbHOTO obOopymoBaHus KoTenbHBIX III1. OCHOBHBIC MOJOKEHHS
CHCTeMBI 0e30TIaCHOCTH TPy/ia B KOTeIbHBIX. O0s13aHHOCTH 00CITY)KHBAIOIIETO MEpcoHalIa KOTEIBHOTO 11eXa

The main tasks of operation. Typical starting schemes of power, heating and industrial boilers. Operation of steam
boilers of different capacities and their equipment. Preparation of the boiler for kindling. Starting operations of
industrial boilers. Maintenance of a working boiler. Mode maps. Boiler shutdowns. Operation of auxiliary equipment
of boiler houses P. P. The main provisions of the occupational safety system in boiler rooms. Duties of the boiler
shop maintenance staff
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OK ka3aHIbIK
KOH/IBIPFBUTAPBIHBIH
JKYMBIC pexxumaepi /
Pesxxumbl paboThI
KOTEJIbHBIX
ycranoBok I1I1/
Operating modes of
boiler installations of
industrial enterprises

OK ka3aHABIK KOHIBIPFBUIAPHIH TMaiifanaHy MeH >KOHICYHlI YWBIMIACTHIPYIBIH TOpPTiOl MEH HEri3ri KarumaTTapel,
KBUTYy OJIEKTP CTaHIMSJIAPBIHIAFBl Ka3aHIBIK KOHJBIPFBUIAPBIHBIH HOMUHAIIBI MapaMEeTPIICPiHAe aybICIIAEI
peXUMICpP MEH Nalaiany, )KYMbIC Ke3IHIE TOKTay JKOHE KbI3MET KOPCETy MJcelieliepi, aBapusira Kapchl epexerep
JKOHE )KYMBIC YHEMAUTIriHIH Oy3bUTYBI )KoHe OyJI peTTe ic-apekerTep, KOpIIaraH OpTaHBIH JIACTAHYbIH OOJIBIpMay
JKOJIIAPHI, aBapusIap MEH jKa3aTaiibIM OKUFaIap Ke31HeT1 iC-opeKeTTep, OpTKE KapChl ic-mapajap

ITopsAnok M OCHOBHBIE NPUHLHMIIBI OPraHMU3ALUM JKCIUIyaTallMM M PEMOHTA KOTeNbHBIX ycTaHOBOK IIII, Bompocs!
MIEPEMEHHBIX PEXHMOB M OKCILUTyaTallid Ha HOMMHAIBHBIX IapaMeTpax KOTEIbHBIX YCTAHOBOK Ha TEMJIOBBIX
JNIEKTPUUECKUX CTAHIMSIX, OCTaHOBA M OOCIY)XHMBaHHs BO BpeMs pa0OTHI, IPOTHBOABAPUIHBIC MOJOXKEHHUS U
HapyIIEHUsI SKOHOMUYHOCTH PabOThI U JCHCTBUS IPH 3TOM, ITyTH MCKIIOUEHHS 3arps3HEHHS OKPY)KaIOIIeH cpensbl,
JEUCTBUANPU aBapHUAX M HECUACTHBIX CIy4asX, MPOTHUBONOXKAPHBIE MEPOIPHUATHS

The procedure and basic principles for organizing the operation and repair of boiler installations at industrial
enterprises, issues of variable modes and operation at nominal parameters of boiler plants at thermal power plants,

PO10, PO12,
PO13




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

Xorapsl Temmneparypa XKbUIy TEXHOJOTHACH JKOHE SHEPreTHKa JKbUTy TEXHOJOTHACHL JKOFapbl TeMmmepaTrypanblk
KBUTy TEXHUKACHIHBIH KJIaCCH(UKAIMACH KOHABIPFBIIAp. JKBUIBITY oHE KYHIIpy MpOLecTep MEH KOHIBIPFBUIAp.

)KOFapHTeMHepaTyp HpoueCTep MEH KOHABIPFBUIAP OTBIHABI TEPMOXUMMUSUIBIK OHIACY. MaTepI/IaJIZ[bIK, JKBUIY JKOHE€ JHEPICTUKAIIBIK
&JIBL TIPOTIECTEP MEH 6anaHCTap. )KOI-‘apBI TeMIIEpaTypaibl pEaKTOpAarbl CBIPTKBI JXbIIy-MacCa ajJMacy JKbUIy TEXHOJIOTHUSIBIK
JKOrapbITEMIIEpATypa
761 KOHABIpFBLTapapl | KOHABIPFBICEL
Konmany/
BLICOKOTGMHepaTypH BBICOKOTGMHepaTypHaSI TCILIOTCXHOJIOTUA H OHCPICTUKA TCIJIIOTCXHOJIOI'UH. KJ'IaCCI/I(l)I/IKaL[I/ISI
80 ple  [polecchl 1 | BEICOKOTEMIIEPATYPHBIX TEMIOTEXHOJOTHIECKHX —YCTaHOBOK. HarpeBatensHble © OOXHIOBBIE MPOIECCH U
SKCIUTyaTaIHs ycraHoBKH. [Iporiecchl M yCTaHOBKHM TEPMOXUMHUYECKOH NepepaboTKu TOIUMB. MaTepHranbHble, TEIIOBbICH
BBICOKOTEMIICPATYPH OHEPIreTUYCCKUC OajyaHChl. BHeHMMA TeroMaccoooMer BPCAKTOPEC BLICOKOTeMHepaTypHOﬁ TCINIOTEXHOJOTMUECKOI
pix ycranosok/ High | ycranoskm.
Temperature
Processes and | High-temperature heat technology and heat technology power engineering. Classification of high-temperature
Operation of High | thermal technology installations. Heating and firing processes and installations. Processes and installations of
Temperature Units thermochemical processing of fuels. Material, thermal and energy balances. External heat and mass transfer in the
reactor of a high-temperature thermal technology installation. PO10, PO12,
JKorapbl TemmepaTypaliblK HpoIlecTep JKYPETIH METAJUTYPTHSIIBIK IEImITep MEH SHEepPreTHKANBIK KYpPBUIFBUIAPIBIH POI3
KYPBUIBICHI MEH JKYMBICBIH 3epTTeilli. OHEepKSCINTIK MNemTep MEH OHEPKACINTIK KoCIMOPBIHIAPABIH KUY
OnepKociiTik KYPBUIFBUIAPBIHBIH  TYPJIEPi, OJNapIbIH CI/Ina.lTTaManapr, KYMBIC TpuHIOUII. Ke3 KenreH KOHCTPYKUWsIIapAbIH,
Kor apbl TeMIeparypajabl arp€rarTblH KYWUOIPY KYPBUIFbBUIAPBIH KbBUTYTCXHUKAJIBIK CCCITCY JdarAbllIapblH HICPY.
fewrep - AHe JKyMBIC cXeMaCBIHBIH XKYMBIC ICTEYI KOHE SPTYPIIi KYMBIC PEXHUMIEPIHACT1 )KaOOBIKTBIH THIMALTIIIH 60imKay yIIiH
OHePKQCIHTlK TCXHOJIOTUSJIaApAbI s3ipney JKOHC KOCaJIKbI )Ka6ILI>IKTI>I TaHaay.
KOCITOPBIHIApABbIH » ”
KYPBUIFbLIApbL / I/I3yqaeT YCTPOUCTBO U pa60Ty MCTAJUTYPruidCCKuUX IMe4Yeu Hn BIiepl“eTI/I‘{eCKI/Ie aHHaI?’aTI:I, B KOTOPBIX HpOTe\I'CaIOT
TpomementELe BBICOKOTEMIIEPATYpPHBIE MPOLECChl. THUIIBI MPOMBIIIIEHHBIX MeUed U TEIJIOBBIX YCTPOMCTB IPOM. MPEANPUATUH, UX
81 Head u YCTpoﬁCTBa XapaKTCPUCTUKH, HNTPUHIUIT ﬂCﬁCTBHﬂ. HpI/IO6peTeHI/I€ HaBBIKOB TCINIOTCXHHUYCCKUX paC‘{éTOB COXXHUI'aTCIBbHBIX
HIPOMBIIUICHHBIX YCTPOMCTB JIIOOBIX KOHCTPYKLMH, BBICOKOTEMIIEPAaTYpHOIO arperata. Pa3paboTka TexHOJOruii u mondop
e —— BCIIOMOTATENBEHOTO 000pYyHOBaHUS IS (PYHKIMOHHPOBAHUS CXEMBI pabOTHl M MPOTHO3MPOBaHUA 3(P(HEeKTHBHOCTH
- paboTh 000PYIOBAHKS B PA3TUYHBIX PEKUMAX PAOOTHI.
Industrial ~ furnaces - - - . - - -
and  devices  of Studies the design and operat_lon of_ metallurgical furnaces and_ power appar_atuses m_whlch hlgh-temperat_ure
industrial enterprises processes take plac_e. Types c_)f_ |_ndustr|al _fumaces and th_erma_l devices at industrial enterprises, thelr characterlst_lcs,
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 NIBIFBIPIBIK | 3aMaHayd Oy TypOMHAlIapblHbIH KOHCTPYKLUSJIAPHI, JKbUIy XKOHE OJIEKTP DHEPIusChblH OHIIpyre apHajfaH
KOHJBIPFBIIApPEIH TypOMHANAPIBIH CXEMAIBIK CXeMallapbl, PEXKHUM JAHarpaMmaiapsl, Oy TypOWHaIapbIHBIH aybICHalbl pexXUMAEpi, Oy
KoJiany/ TypOMHAIAPBIH PETTEy Mocenenepi, TypOoMalMHamapAblH Mai Kyileci, TypOoManIvHamapAblH aBapusuiapbl MeH PO10. PO12
82 DKcrlyatauus 3aKbIMIAHY TYPJIEPI. P (’)1 3 ’
TYpOUHHOTO KoHcTpykiuy cOBpeMEHHBIX NMapoBbIX TypOuH, [IpuHIMIMaIbHBIE CXeMbl TYpOMH AJIsi BHIPAOOTKH TEIJIOBOH H

obopynosanus  I1I1/
Operation of turbine

JIEKTpHUECKOil 3Hepruy, JJnarpaMMel pexuMoB, [lepeMeHHbIE peXMMBI TAPOBBIX TYPOWH, BOIPOCH! PETYINPOBAHUS
mapoBbIX TypOuH, MacnsiHas cucteMa TypOomammH, Buisl aBapuii ¥ TOBpeXJeHUH TypOOMAIIKH.




equipment of
industrial enterprises

Designs of modern steam turbines, Schematic diagrams of turbines for generating heat and electricity, Mode
diagrams, Variable modes of steam turbines, steam turbine regulation issues, Oil system of turbomachines, Types of
accidents and damage to turbomachines.

83

OK TypOUHAIBIK
KOHJBIPFBUIAPBIHBIH
JKYMBIC pexumuepi /
Pexumbl paboTeI
TypOMHHBIX
YCTaHOBOK/
Operating modes of
turbine units

Kbty 2IeKTp CTaHIMSIAPHI MEH OHEPKACINTIK KACITOPhIHAApa TYPOHHAIBIK jKa0IbIKTap/ibl I1aiiianany, xobanay,
MOHTXKJAY JKOHE JKOHJEY, OpTYpil SHEPreTHKAIBIK TypOMHANapAbIH KYMBICHI )KOHE MaliajaHy cUMarTamanapsl,
TypOMHAIIBIK KOHABIPFBUIAP/ABIH JKYMBIC PEXHMAEPI MEH >KYMBICHI, JKOFapbl )KOHE TOMEH JKYKTEMelepJe >KYMBIC
icrey, Oackapy JKoHE KOpFayIblH JKYMBICHl. Oy TypOWHalapblHBIH KyHenepi, MyHaii Oy TypOuHamapbl
KOHJBIPFBUTAPBIHBIH KYMBICHI, KOHICHCATOPIBIK KOHIBIPFBUIAPABIH KYMBICHI JKOHE TYPOHHAIBIK LEXTHIH KOCAJIKBI
a0 IbIKTapbIHBIH JKYMBICBI

[IpoexkTnpoBaHue, MOHTaX U JKCIUTyaTalls B Pa3IMYHBIX PEKUMaX TYpOMHHOTO 00OPYZOBaHUS MPOMBIIIEHHOTO
MIPEATIPUSATHS, SKCIUTyaTallsl U PEMOHT SHEPreTUYECKUX TYPOWH NPOMBIIIJICHHBIX IPEIIPHUIATH, SKCIUTyaTaIlus,
MIPOCKTHPOBAHUE, MOHT&X W PEMOHT TYpOMHHOro 0OOOpYIOBaHUS Ha TEIUIOBBIX JJICKTPHUYECKUX CTAHIMAX H
MIPOMBIIUICHHBIX TPEINPHUITUSAX, PadoTa M SKCIUTyaTallHOHHBIC XapaKTEPUCTHKH Pa3IMYHBIX HHEPreTHYECKUX
TypOMH, PEXHMBI PabOTBHl M SKCILTyaTallMid TYpPOMHHBIX YCTaHOBOK, paboTa Ha ITOBBINICHHBIX W IOHMKCHHBIX
Harpyskax

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
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Keumydukarmus meH
KBUTYJBIK Topiap /
Temnodukanus u
TEIUIOBBIC  ceTH  /
Heat supply and heat
networks

JKeuTyapIH SHEPreTHKANBIK THIMILTIT Typaisl TYCIHIK Oepeni. TYTHHYIIBIIAPIB! KBUTY, BICTBIK CYMEH XaOIbIKTay
JKOHE TYPFBIH )KOHE OHIIPICTIK YH-)Kaiimapapl KenaeTy KaKETTUIIKTEepiHe KbULY SHEpPrusChIMEH KaMTaMachl3 €Ty
cxemajapbl MEH TEXHOJIOTUSUIAPBIH, TEXHOJOTHSIIBIK JKYKTEMEHIH HETI3ri TYpJIepiH, >KBUIyMEH >KaOIBIKTay
KYHeIepiH, XKbUTy dKYKTEMeJIEpiH yaKbIT aFbIMBIHBIH CHIIAThl OOWBIHINA JKIKTEYI, JKbIIY KYKTEMeEJIepiH ecenTeyi
JKOHE JKYKTEMe KeCTellepiH, XKbUTy KYObIpIapbIHBIH KOHCTPYKIHUSIAPBIH, KbUTY XKETUIEPIiHIH THIPaBINKAIBIK JKOHE
JKBITY €CENTEYiHIH HET13MIepiH 3epaeeiimi.

Haer monstre 00 »HepreTudeckoi 3¢dexkruBHOCTH Terumoukanuu. M3ydaer cXeMbl M TEXHOJOTHH OOECICUCHUS
noTpeOuTeNeH TEIUIOBOM JHEprHell Ha HYXIbl OTOIUICHHS, TOPSYEro BOJOCHAOXKCHUS M BEHTHIIIHMU JKUAJIBIX H
MPOU3BOJACTBCHHBIX IOMEUICHHM, OCHOBHBIC BHJbI TEXHOJIOTHYECKOH HArpy3kd, KiacCH(UKanus CHCTEM
TEIUIOCHA0XKEHUS, TEIUIOBBIX HATrPY30K IO XapaKTepy MPOTEKaHUS BO BPEMCHHU, PAacyeT TCIUIOBBIX HATPY30K H
moctpoeHue rpadMKoB HArpy30K, KOHCTPYKIUHU TEIUIOMPOBOJIOB, OCHOBBI THAPABIMYECKOTO M TEIUIOBOTO pacueTa
TEIIOBEIX 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.
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Koimymen
KaOpIKTay
Heriznepi/  OCHOBBI
TeIJIOCHA0KCHMSI/
Basics of heat supply

OHEPKACINTIK KACIMOPBIHAAP MEH KOMMYHAJIBIK CEKTOPABIH OPTANBIKTAHABIPBUIFAH JKBUTYMEH JKaOIBIKTay
JKYHenepiHiH MakcaThl MEH HETI3T1 CXeMalapblH, KLY XKYKTEMECIHIH TYPJIEPIH jKOHE HKBUTY JKeNIepl ®a0IbIKTapblH
sepmenerini. JKbuty Ke3mepiHIH  KBUTy CXeMmajapbiMeH; Oy JKoHE Cy OKeNUIepiHiH cxXeMalapbhIMeH,
KOHCTPYKLMSUIAPBIMEH YKOHE JKYMBIC PEXHUMIEPIMEH; JKbIIY TaChIMaJIAFbIIITAP/IBIH ITapaMeTpiiepiMeH JKOHE JKbLTY
TYTBIHY KeCTeNepIMEH; XBUTy JXYKTeMeNlepiH peTTey OICTepiMeH, KbLIy >KeNIUIepiH NaijanaHy Heri3jaepiMeH
TaHBICTBIPAIBI.

W3yyaer Ha3HayeHWE W OCHOBHBIE CXEMBI CHCTEM IIEHTPAIM30BAHHOTO TEIUIOCHAOKEHUS! MPOMBIIIICHHBIX
HOPEANPHUATHHA U KOMMYHAJIBHOTO CEKTOPa, BUAOB TEIJIOBOM HAarpy3KHu U 00OPYAOBaHUS TEIUIOBBIX C€TeH. 3HAKOMHUT C
TCIJIOBBIMH CXEMaMH MCTOYHMKOB TEIUIOTHI; CO CXEMaMH, KOHCTPYKIMSMH M PEKHMaMH padOTHl MapoBBIX H

PO10, PO12,
PO13




BOOSAHBIX CeTeﬁ; C IMapamMeTpamMu TEIJIOHOCUTENIEH U Fpa(l)I/IKaMI/I TeHHOHOTpeGJ’IeHI/IH; METOJaMU PEryJIMpOBaHUs
TCIUIOBBIX HAIpy30K, OCHOBAMHM DKCILUTyaTallX TEILIOBBIX ceTei.

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

XKoba 2.
Keumysneprerukanar
Bl KBUTYOTKI3TIIITIK
nporuecTep.

’KorapeiTemnepaTyp
anmpl arperar ece0i./
Ipoexr 2. [Tponecch
TEIUIONPOBOIHOCTH B

CepikTecTiK KocIMOpBHIHAAPAbIH (YHUBEPCUTETTIH FHUIBIMH MEKTENTepi) KbI3METi OarbITBIHIA FBUIBIMHU-3EPTTEY
KYMBICTapbl. KocimopbiH KpI3MeTiH Tangay (MEKTEeNTepIiH FhUIBIMH JKETICTIKTEpi) »OHE 3epTTey MocelleCiHiH
Kolibutybl. ByphIHFBI IIbIFapManiapra oneOM Imosy, Tamjay. 3epTrey oaicteMmeci. 3eprrey Oeiimi. 3eprrey
HOTW)KENIEPIH TaJIKplIay. 3epTTey HOTHXKENepl MEH KOPBITBIHIbUIAphl OOMBIHIIA YCHIHBICTAp a3ipiey. 3eprrey
HOTIDKeNepi OOMBIHIIA ecen HalbIHAayY XKoHE Kopray. KyphUTBIMIBIK MaTepruangapIblH HETi3ri KaCHETTEPiH 3epTTey,
osapasl aypeic Tagaay skoHe JKTK ecentey

Hayuno-uccnenoBarenbckas paboTa MO HAMPABICHUIO ACATCIHHOCTH MPEANPHUSITHH-TAPTHEPOB (HAYYHBIX IIKOJ
By3a). AHaMM3  AEATENBHOCTH  HPEANpHUATHS (Hay4HBIX  JOCTIDKEHHMH IIKOJ) ®  IOCTAaHOBKAa  3aqadu

TEIIOOHEPT €THKE. uccienoBanus. JlureparypHslil 0030p u aHam3 MPEIIECTBYOINX pabot. Metoznosorus
86 Pacuer uccienoBanuii. MccnenoBarenbckas dactb. OOCYKICHHE pe3yJbTaTOB HCCIEeNOBaHUH. BripaboTka pexomeHmanui
BBICOKOTEMIICPATYPH o pe3yiibTaTaM I/ICCJ'IB,Z[OBaHI/Iﬁ U BBIBOJBI. HO,I[FOTOBKa 1 3al0UTa OTYCTA IO pe3yJabTaTaM HCCHCZ[OBaHI/Iﬁ. I/I3y‘ICHI/I€
oro arperara/ Project | oCHOBHBIX CBOMCTB KOHCTPYKIIMOHHBIXMATEPUANIOB, X TIPABUIILHEIN BEIOOD M PACUET BTY
2. Processes of heat | Research work in the direction of activity of partner enterprises (scientific schools of the university). Analysis of the
conduction in | activity of the enterprise (scientific achievements of schools) and statement of the research problem. Literature
thermal power | review and analysis of previous works. Research methodology. Research part. Discussion of research results.
engineering. Development of recommendations based on research results and conclusions. Preparation and defense of a report on
Calculation  of a | the results of research. The study of the basic properties of structural materials, their correct choice and calculation of
high-temperature HTU
unit
)KI)IJIyZ)HepFeTI/IKa[[aF )KLIJIy 6pr cunarraMajiapblH AHBIKTAYAbIH MPAKTUKAJIBIK AarAbUIApbIH, CTAHUOHAPJIBIK KOHE CTALIMOHAPIIBIK EMCC
Bl OKBUIy anMmacy | KYHJIeri KbUly XoHe Macca ajaMacy IPOLECTepiHiH TeHAeYIepiH MIey i Heri3ri oicTepil, eHAIPICTIK HemTepaeri
MpoIeCcTepi. XKBUTy OTKI3TIIITIK NporecTepiMeH OaiIaHBICTBI KYpIEAi Mocenenepli HIeHIyAi, KociOM KbI3MET CalachIHAAFbI
OHepKacinTiK aKMapaTTBHIK TEXHOJOTHSIAPABI KOJJIaHYABl JKOHE OHIPICKe CHTi3yAl, KYPBUIBIMIBIK MaTepHaIIapblH HETI3ri
nemrepai ecenrey / | KACHETTEpIH 3epTTey, oJap/sl aypeic Tanaay skoHe JKTK ecenrey
[Tpouecchr W3yanThs U BeIpabOTaTh MPAKTUYECKHE HABBIKM OMPEACICHUS XapaKTEPUCTUK MEepeJadn TeIlla, OCHOBHBIE METOMbI
TemI000MeHa B | pCLICHUA ypaBHeHI/Iﬁ mpoueccoB TEIoOMaccooOMeHa B CTalMOHApHOM MW HECTAIMOHApPHOM COCTOSIHUHM, PCIICHUC
87 TCIJIOOHEPI'CTUKE. CJIOKHBIX 3aJia4, CBA3aHHBIX C IMTPOUECCaMU TEIIOIMIPOBOAHOCTHU B IMTPOMBINIJICHHBIX IT€YaX, UCII0JIb30BaTh U BHEAPATH
Pacuer B MPOM3BOJICTBO WH(POPMAIMOHHBIE TEXHOJOTHH B cdepe MpoPecCHOHANEHON AEATENbHOCTH, U3yIUTh OCHOBHBIC
MPOMBIIIJIEHHBIX CBOMCTBA KOHCTPYKIIMOHHBIXMATEpHAJIOB, IPOU3BOINTH UX MPABIIBHBINA BBIOOP U pacyeT BTY

neueii/ Heat transfer
processes in thermal
power engineering.
Calculation of
industrial furnaces

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.

PO1, PO12,
PO13

*KoceiMma 0inim 0epy 6armapaamanapsinbsia (MINOR) 6apasik TisiMi kaTasorra 0episiren/Bech nepedens 10MOJHATEIbHBIX 00pa30BaTeJIbHBIX MPOrPaMM
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