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«XKblNyaHepreTuka» KadefpacbliHbIl, OTbIPbICbIHAA KapacTapbiigbl
PaccmoTpeHa Ha 3acefiaHuy Kadeapbl «TennosHepreTnKa»

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

daKynbTeTTL, OKY-340TEME/K KelellMeH Kenwngy

CornacoBaHoO y4ebHO-MeTOAMYECKNUM COBETOM (haKynbTeTa/
Agreed by the educational and methodological council of the faculty

YHUBEPCUTErTLL, OKY-31KTeMe/He KelleaMeH KeNnKbTi/
CornacoBaHo y4e6HO-MeTOANYECKM COBETOM yHMBepcUTeTa/

XatTtama/llpotokon/Protocol Noe 9 «olI3» 06 * 20&
Kategpa meyrepyluwicl/3aseaytowmii Kaeapoit/Heac! of department

A. E. KapmaHos / A. Karmanov
fKorfbi/noanHCb/sigiiature)

XaTTama/llpoTokon/Protoco 1Ne fic- 20~
dakynbTeTTl, OO0K Teparacol/MNMpegcenatens YMC ¢akynbteta/ Chairman of
the Faculty's EMC

(ttM J A. Wumng / A. Shimpf

(Konbl/noanuce/signatufe)

XatTtama/l1poTtokon/Protocol Ne «Vb» 0~ 2CGH
YHHBepcutetTw, O9K Teparachl/INpeacegare/ls YMC yHuBepcuteta/

Agreed by the educational and methodological council of the University Chairman o£th(vjUniversity EMC

onbl/noariuck/si~nature
hil

AkageMninnbik kKomuTteT/AkagemmnyeCkuii kommteT/Academic committee

A.Teri/ N.®ammniig/N. Surname Nayasbimbl/omxHocTb/Job title Konbi/lMognucs/Signatlire
O.Tanunos./ O.Tanunos / O.Talipov PhD, dakynbTeT uekanbl/ PhD, gekaH takynbTeTa/ PhD, Faculty Dean
A.KapwmaHos / A.KapmaHos / PhD, kategpa meHrepyusc! / PhD, 3aBegytowmin kategpoli / PhD, Head of Department
A.Karmanov
A.KnHxunbekosa / A.Kunxunbekosa / T.I.K.. npogeccop /K.T.H,, npodpeccop/e.t.s., professor
A .Kinzhibekova
O.l'puropbes / O.puropbes / «MaBnogapaHepro» AK, MT3IL-3 xumusa uexbliHbLy 6acTbirbl / AO «IMaBnogapaHepro», f
O.Gri .
rgoryev Hauy. xum. uexa MT3L-3 / «Pavlodarenergo» JSC, head of the chemical shop of PHEC-3 q

A.Monn / A.Monn / A4.Popp MT3-12H T. mMarucTpaHTbl / MmarucTpaHT rp. MT3-12H / undergraduate gr. MTE-12n Of



A.Ten/.damunna/N. Surname

M. beikoB / N. bbikos / P. Bykov

A. KaceHoB / A.KaceHos/ A.
Kasenov
C. XaceHoBa / C. XaceHoBa / S.
Khasenova
E.Mpuxopbko / E.Mpuxoabko /
E.Prihodko
E. Kyuep / E. Kyuep / E. Kucher

1, CaHatynbl / W. CaHatynbl /

1. Sanatuly

BuiiM 6epy 6argapnamacbl Ktvieci
KpKaTTap HerwHae
a31lpneHreH/O6bpaseBaTenbHas
nporpaMmma pa3paboTaHa Ha
OCHOBaHUW CNefylowWmx 4OKYMEHTOB
/The  educational  program s
developed on the basis of the following
documents

JKCNepTHbIN KOMUTET
NayasbiMbl / JomxHOCTb / Job title

«Extension» y3[Ka3 6miM 6epy opTanbirsiHbil, avpekTopbl/ JUPeKTop LeHTpa
HenpepbIBHOro o6pasoBaHus Extension/ Director of the "Extension" Centre for Continuing
Education
AKKLEMUANbLL KbI3MET fenapTaMeHTWwW, ampekTopsl /Aupektop AL/ Director of the
Department of Academic Activities
AkageMusanbik kongay 6ackapMacbiHbly 6acTbirbl/ HayanbHMK ynpasneHns
akafiemunueckoit noagepxku/ Head of the Academic Support Department
T.r.K. npodeccop /K.T.H., npoteccop/e.t.s., professor

«ACW» XLUC atkapyLbl gupektops! / icnonHutenbHblil gupektop TOO «ACU» /
Executive Director of ASI LLP
MT3-12H T. MarucTpaHTbl / MarucTpaHT rp. MT3-12H / undergraduate gr. MTE-12n

Konbl/Mognuce/Sitnature
/V

1. KP Fbi/ibIM X3He xorapbl 6unm muHucTpanw, 2022 xbinrel 20 Mnngegen No2 6yipbITbIMEH GEKITITeH XKorapbl
X3He Korapbl OKY OpHblHAH KeWlwn 6wMm 6epyAl, MemeNnekeTTW >xannbira muwpaetn cTaHgaprtel (kaua
pepakumnsga 04.03.25 Ne90) /FocyaapCTBeHHbIM 06L,e0653aTeNbHbIA CTaHA4APT BbICLLIETO W MOC/EBY30BCKOrO
obpas3oBaHua, yTBEPXAEHHbIA npukasom MHMBO PK ot 20 utona 2022 roga Ne2 (B pegakuum Or 04.03.25 Ne90)/
The state mandatory standard of higher and Postgraduate education, approved by the Order of the Minister of Science
and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (as amended on 03/04.25 No. 90)

2. KasakctaH Pecny6nukacbl >Xorapbl

6wMm 6Gepyaw, YATTbIK OWKTUNK wWweubepbllauioHanbHas pamka

KBafMpmkaunii Bbicliero obpasosaHusa Pecny6nmkn Kasaxctan/National Qualifications Framework for Higher

Education of the Republic of Kazakhstan



Kaciou crangaprrapasl Tanaay / Anaaus [Ipodeccuonanabubix ctanaapros / Analysis of professional standards

Binim Oepy OarmapiamMachIHBIH KOIBI )KOHE aTaybl/
Kon 1 HanMeHOBaHME 00pa30BaTeILHOM MPOTrpaMMbl/
Code and name of the educational program

7MO07106 7Kbli1y JHepreTuKachl
7MO07106 Teno3HepreTuka
7MO07106 Heat power engineering

Binim 6epy 0arnapjamMachbIHbIH 0arbIThl 00HBIHIIA KICiOM cTaHIapTTAPALIH Ti3iMi / CriMcok npogeccHOHATBHBIX CTAHAAPTOB MO
HampagBJeHuIo obpa3oBareiabHoii mporpammsl / List of professional standards in the area of the educational program
https://atameken.kz/ru/services/16-professionalnyye-standarty-i-tsentry-sertifikatsii-nsk

YBK/CBII
neHreiepi /
YpoBHHn
HPK/OPK/
NFQ/BFQ levels

Maiinanany
KasKeTTijiri /
Heo0xoaumocTh
HCIO0JIL30BaHNA/
Need for use

Kaci0u crangapt: :koraphbl :koHe (HeMece) ’KOFapbl OKY OPHbIHAH KeiiiHri 0iiM Oepy yiibiMaapbeinbIH oKbITYIIbLTIapbIHA (IIOK) (Kazakcran
Pecmrybnukacet FeutsiM skome xorapsl 6itiM muauCTpiniH 2023 *xbutrst 20 Kapamragarsl No 591 OyiipsirbiMen Gekitinren) / IIpodeccnonaibHbIi
CTAHJAPT: AJ1s1 NeAaroros (mpodgeccopcKko-npenoaBaTebCKOro cOCTaBa) OPraHu3aumii BbicIero u (Win) MmocjeBy30BCKOro 00pa3oBaHus
(YTBepkaeH nprka3zoM MuHHMCTpa HayKd W Bbicimero oopasoBanus PecryOnuku Kaszaxcran ot 20 Hostops 2023 roma Ne 591) / Professional
standard: for teachers (faculty) of organizations of higher and (or) postgraduate education (Approved by order of the Minister of Science
and Higher Education of the Republic of Kazakhstan dated November 20, 2023 No. 591)

7-8

Wo/[alYes

Kpliymen kadapikTay oKkyienepin maiimanany («Arameken» Kazakcran PecnyOnukacel ¥NTTHIK Kocinkepiiep mnanarackl backapma
TeparaceiabiH 2019 xKbUTFBI 26 xenTokcanaarsl Ne 262 OyitpbirsiHa Ne 22 kockiMia) / IKemyaTanus cucteM TemnocHaokenns (IIpunoxenne
Ne22 k npuxkasy [pencenarens [Ipasnenus HaunonansHoit nanare! npeanpunuMareneid Peciyonmku Kazaxcran «Atamexen» ot 26 nexadps 2019
roga Ne 262) / Operation of heat supply systems (Appendix No. 22 to the order of the Chairman of the Board of the National Chamber of
Entrepreneurs of the Republic of Kazakhstan «Atameken» dated December 26, 2019 No. 262)

Wo/[alYes

HNuHoBanMsUIBIK :K00aHBI KOMMepHUsIAHABIPY («Atameken» Kazakcran PecmyOnmkacsr ¥nrreik Kocimkepriep nanaracel backapma
TeparachIHBIH OpbIHOacapbIHbIH 2019.12.24 Ne 259 GyiipereiHa Ne 3 kocsimira)/ Kommepuunaauzanus HHHOBanMoHHOro nmpoekra ([Ipnnoxenne
Ne 3 k mpukazy 3amecrurens Ilpencenarens Ilpasnenns HarmonanpHoW manatel npeanpuauMarerneil Pecnyonmnkn Kasaxcran «AtamekeH» oT
24.12.2019r. Ne 259) / Commercialization of an innovative project (Appendix No. 3 to the order of the Deputy Chairman of the Board of the
National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

6-8

JKox/Her/No

HNHHOBanMANBIK HAeslJIapabl J3ipJey kdoHe TpaHchopmanusiay («Aramexen» Kazakcran PecryOmmkacer ¥irTeik Kocimkepnep manmaracer
backapma teparachkiHbIH opbiHOacapsiHbiH 2019.12.24 Ne 259 Oyiipeirsina Ne 9 koceiMiia)/ Pa3padorka m TpaHchopManusi HHHOBAIIHOHHBIX
upeii ([Tpunoxernne Ne 9 x mpukasy 3amecturens [Ipencenarens [Ipasnenns HammonansHo# nanaTel npeanpuanMateneii Pecrydnukn Kazaxcran
«Atamexen» ot 24.12.2019r. Ne 259) / Development and transformation of innovative ideas (Appendix No. 9 to the order of the Deputy
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

6-8

JKox/Her/No

HNHHOBaUMANBIK 6HIM/KbI3MeT KOpceTyre TEXHHKAIBIK TancsipMa 33ipiey («Atameken» Kazakcran Pecrybommkacsr ¥arteik Kocimkeprep
nanaracsl backapma TeparacslHbIH opbiHOacapbiHbIH 2019.12.24 Ne 259 Oyiipeirbiaa Ne 10 kocbimimna)/ PazpadoTka TeXHHYECKOro 3a/1aHUs HA
co31aHne NHHOBaunoHHO# npoaykuuu/ycayr (I[Tpunoxenne Ne 10 k mpukaszy 3amectutens [Ipeacenarens [Ipasinennst HannonanbHOM nayiaTel
npennpuHuMarteneit Pecryonuku Kazaxcran «Aramexen» ot 24.12.2019r. Ne 259) / Development of technical specifications for the creation of
innovative products/services (Appendix No. 10 to the order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of
the Republic of Kazakhstan “Atameken” dated December 24, 2019 No. 259)

7-8

JKox/Het/No

Ka3zakcTaHHBIH JKaHA MaMAaHABIKTAPbl MeH KY3bIpeTTepPiHiH aTiacbiHIaFbl MaMaHAbIKTAp / [Ipodeccuu B AT/iace HOBBIX npodeccuii u
xommnereHunii Kazaxcrana / Professions in the Atlas of new professions and competencies of Kazakhstan

JocTypii sHepreTHKABIK Ka0 IbIKThI )KaHFBIPTY WEKeHepi / HxKeHep 110 MoiepHHU3aIK 000py/I0BaHHs TPaAUIIMOHHON SHepreTrky / Traditional
energy equipment modernization engineer

Wo/[alYes



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

Perenepanus xxoHe Kaiita enjey umkenepi / mxeHep no perenepaunu u yruiusanuu / Regeneration and recycling engineer Uo/MalYes

DHepreTuKaNbIK MeHepKep / DHepromenepkep / Energy manager Uo/alYes
OHepreTUKabIK HbICAHIAP bl MYJIbTU(H3UKAIBIK Moebaeyre Herizaenren AXOK azipneymi nmxenep / Mnxenep no pazpadorke CAIIP Ha 6aze XKox/Het/No
MyIBTHGH3HIECKOTO MoaenupoBannst 00sekToB sHepretukn / CAD development engineer based on multiphysics modeling of energy facilities

OJeKTp KoHE KBUTY SJHEPTHACHIH CakTay KYpPBUIFBUIAPHIH 931pIieyIi skoHe kobanaymsl / Pa3paboTUNK-IPOSKTHPOBIIUK HAKOIIHTEIEH AIEKTPO-1 Kox/Het/No

ternodnepruu / Developer and designer of electrical and thermal energy storage devices

IIaBjiogap 00JILICBIHBIH KAaHA KICIITEP MEH KY3bIpeTTep aTjaacbiHIarbl MaMaHABIKTAp / IIpodeccnn B ATiiace HOBBIX npodeccuii u
komuerenuuii Iasjaogapckoii o6aactu / Professions in the Atlas of new professions and competencies of the Pavlodar region

Cenimainik menemkepi / Menemkep mo HagexxHoctw / Reliability Manager Wo/[lalYes




Bbijim 0epy 6arnapiaamacbiabinnacnopthbl/Ilacnopr o6pa3oBartenbHoii mporpammsbl/Passport of the educational program

Tipkey nemipi/Perucrpannonnsiii Homep/Registration number

7M07100314

binim Oepy canachbIHbIH KOJBI )KOHE aTaybl/
Kon n nanmenoBanme o0acta 0o0pa3zoBaHust/
Code and name of education field

7TMO7 VnxeHepilik, OHIeY jKOHE KYPBUIBIC cajlajaphbl
TMO07 UnxenepHslie, 00padaThIBAIOLINE U CTPOUTENIbHBIE OTPACIH
7MO07 Engineering, manufacturing and construction industries

Jaiibianay OAarbITBIHBIH KOIBI YKOHE aTayH/
Kon 1 HanMeHoBaHME HaMpaBIICHUS TOATOTOBKH/
Code and name of training direction

TMO071 Unxenepus xoHE HHKEHEPIIK ic
7MO071 NnxeHepusi 1 MHKEHEPHOE J1eJI0
7MO071 Engineering and Engineering affairs

binim 6epy Oarnapriamanapbl TOOBIHBIH KOJIbI )KOHE aTaybl/
KOI[ U HANMCHOBAHUC I'PYIIIIbI 06pa30BaTeJ’IBHHX HporpaMM/
Code and name of educational programs group

MO098 XKpury 3HEpreTHKACHI
MO098 TemnosHepreTrka
MO098 Thermal power engineering

binim 6epy OaraapiaMachIHbIH KOJIbI )KOHE aTaybl/
Kox 1 HauMeHoBaHUe 00pa3oBaTeIbHON NMPOrpaMMbl/
Code and name of the educational program

7M07106 Kbty 2HEpPreTHKACHI
7M07106 TennosHepreTuka
7M07106 Heat power engineering

binim 6epy OarnapnamackiHbIH MakcaThl/ Llenb oOpa3zoBaTenbsHOM
mporpammel/ Purpose of the educational program

Kocibu kpI3MeT 00BeKTiiepiH KoOanayFa, 3epITeyre >KoHE MaijajaHyra
OallTaHBICTBI MIHJIETTEPAl OpBIHAAY VIIIH KaXETTI Ky3bIpeTTepi O0ap Kbuly
OHCEPICTUKACHI CaJIaCbIHAArbl MaMaHAap /bl naﬂpnay/ HOI{F OTOBKaA CIICIIHAJIUCTOB
B 00JIaCTH TETUIO3HEPTEeTHUKH, 00JIaIa0IINX HEOOXOMMBIMH KOMITETCHIIUSAMU JJIsI
peanmu3anK  3a/a4, CBS3aHHBIX C TPOCKTUPOBAHHMEM, HCCICAOBAaHHEM H
SKCIUTyaTaleii 00BEKTOB mpodeccroHaabHoi aestensHoctd / 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 Oepy OarmapiamMachIHbIH TYPi/ KonnanbicTarsl
Bun o6pa3oBaTenbHOM MpOrpaMMBbl/ JeiicTByromas
Type of educational program Acting
¥BIII 6oiisiaira genreit/Yposens mo HPK/Level according to the NQF 7

CBIII 6otisiamia aerreit/Yposens mo OPK/Level according to the SQF 7

binim 6epy OarmapiaMachlHbIH €peKIIeTiKTepl/ Kok
OTimunTensHbie 0COOEHHOCTH 00pa30BaTEILHOM MTPOTPAMMBI/ Her
Distinctive features of educational program No

OxkpiTy Timi/SI3ik 00yuenus/Language of education

Ka3ak, opbic/Ka3axcKuil, pycckuii/
kazakh, russian

Kpemutrep xenemi/O6wem kpenutos/Volume of the credits

120

bepinerin mopexe/lIpucyxnaemast crenens/ Awarded degree

TEXHHUKA FhUIBIMAPBIHBIH MArUCTPi / MAarucTp TeXHUYECKUX Hayk / master of
technical sciences




Oky mep3imi/Cpok o6yuenus/Period of study

2 xbu1/2 Toga/2 years

I[aﬂpnay OarbIThIHA dpHaJifaH JIMICH3UAHBIH KOHC OfdaH KOChIMIIIaHbIH
HOMIpi/

HOMep JIMICH3UHW Ha HAIIPABJICHUC ITOATOTOBKH U IIPUJIOKCHUA K Hel/
Number of the license for training direction and its annex

Ne 035, 04.04.2019

AKKpeIUTTey areHTTITHIH aTaybl )KoHE aKKPEeIUTTeYA1H KOJAaHbLTY
Mep3imi/ HauMeHoBaHME aKKpEeIUTAIMOHHOTO areHCTBA M CPOK JICUCTBUS
aKKpeauTarm/

The name of the accreditation agency and the period of accreditation
validity

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




Tysekrin GiikTijik cunarramacel / KBaaudukannonnas xapakrepucruka Beinyckauka / Qualification characteristics of a graduate

bepinerin mopexe/
[Mpucyxnaemas creneHs/
Degree awarded

«7M07106 — XKputy sHepretrka» bbb OolibIHIIA TeXHHUKA FRUTBIMIAPBIHBIH MAarucTpi
Maructp texuudeckux Hayk 1o OIT «7M07106 - TernnosnepreTuka»
Master of technical sciences in EP «7M07106 — Heat power engineering»

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

XKbuty SHEpreTUKaBIK OHIIPICIICH OailIaHbICThI FAUIBIM MEH TeXHHKa canacbl/O0IacTh HAYKW U TEXHHUKH,
CBsI3aHHAs C TeruiodHepreTudeckuM npousBoactBom/The field of science and technology associated with to
heat and power production

Kacibu kp13meT o0bekTinepi/
O0BexTHI MPo(heCCHOHATTEHOMN TSI TEIIBHOCTH/
Objects of professional activity

KBUIYZIBI ©HIpY, 06y >kKoHe Maiijanany OOWBIHIIA KOCIMOPBIHIAP MEH TEXHOJOTHMSJIBIK KOHABIPFBLIAD;
KBUTY DHEPreTUKAChl CallaChIHAA KaJpiiapabl Jaspiayabl )KOHE KahTa maspiayabl KaMTaMachl3 €TETIH Ke3
KEeJITeH YJIT1/Ieri FhUIBIMU-3EPTTeY YHBIMAAPHL, xKobanay YiHbIMAAPHI, OpTa XKOHE KOFapbl KACINTIK OiniM Oepy
Mekemenepi / TpeAnpUsATHS W TEXHOJOTHYECKHE YCTAHOBKH II0 TPOM3BOJICTBY, PACIPEICICHUI0 U
HCIIOJIb30BAHUIO  TCIJIOTHI, HAay4YHO-UCCJICAOBATCIILCKUC  OpraHHU3alllun 1100010 THIIA, IMPOCKTHO-
KOHCTPYKTOPCKHUC OpraHu3anuv, Y4YpCKACHHA CPCAHCTO U BBICIICTO HpO(l)eCCI/IOHaJIBHOFO 06pa30BaHI/I}I,
OCYIIECTBIISIONIME MOATOTOBKY M MEPENoArOTOBKY KaJapoB B o0iacTu TersiodHepretuku / enterprises and
technological installations for the production, distribution and use of heat; research organizations of any type,
design organizations, institutions of secondary and higher professional education that provide training and
retraining of personnel in the field of thermal power engineering.

Kocibu kp13met MoHaepi/
[IpenmMets! npodeccroHanbHOM neaTeaIbHOCTH/
Subjects of professional activity

OHCPICTHUKAJIBIK GHCpKSCiHTiH TEXHOJIOTUAIIBIK npouemepi, JKBLTY DJICKTP CTaHLUAIAPBI; GHepKSCiHTiK KOHE
KBUIBITY Ka3aHIBIKTAphl; OHEPKACINTIK KOCIMOPBIHAAD MEH YHBIMIApAbl OpPTajbIKTaHIBIPHUIFAH KOHE
aBTOHOM/Ibl JKBbUIYMEH >KaOJbIKTay >Kyienepi; SHeprus TachIMAJIAaFbIITAp/bl OHIIPY JKOHE Tapary
KyHenepi; KbUly Oepy *KoHe KbLTY KeJIepi; Cy MEH OThIH]IbI JaliblHay *Kylernepl, OHIM canachlH OaKpliay
KyHenepi, KoCIMOphIHIAFbl cana MEHEXKMEHT] KYHeci, KOCIMopbIHIa eHOCKTI KOpFay *oHE ©HEPKACINTIK
Kayilci3iKTi KaMTaMachl3 €Ty yieci / TeXHOJIIOTHUECKHEe MPOIECChl SHEPTeTHUSCKOIM MPOMBIIIICHHOCTH,
TCIIJIOBBIC BHGKTPOCTaHI_H/II/I; MMPOMBIIIJICHHBIC 1 OTOIMUTCIIBHBIC KOTCJILHBIC, CUCTCMBI HCHTPAJIU30BAHHOTO U
ABTOHOMHOTO TEIJIOCHA0KEHUS TTPOMBITIICHHBIX TIPEANPUATHA U OpraHu3alluii; CHCTeMbI POU3BOJICTBA U
pacupCaCICHUA 3H€pFOHOCHT€JI€fI; TCHJIO(bI/IKaI_[I/IH U TCIUIOBBIC CCTU, CHCTCMBbI IIOJATOTOBKHU BOABLI U
TOIIMBA, CUCTEMBI KOHTPOJIA KadeCTBa NMPOAYKIHNH, CUCTEMA MCHCIKMCHTA KAau€CTBAa Ha IMPCANPHATHH,
cucteMa oOecrieueHHs OXpaHbl TPy/Aa W MPOMBIIUICHHON Oe3omacHocTd Ha npeanpusituu / technological
processes of the energy industry, thermal power plants; industrial and heating boiler houses; systems of
centralized and autonomous heat supply of industrial enterprises and organizations; energy production and
distribution systems; heating and heating networks; water and fuel preparation systems, product quality
control systems, quality management system at the enterprise, system for ensuring labor protection and
industrial safety at the enterprise

Kocibu Kp13meT TypIaepi/Bubt
npodeccronanbHoit AesrensHOcTH/ Types of
professional activity

FBUIBIMU-3EPTTEY; OHAIPICTIK-TEXHOJOTUSIIBIK;, MaifalaHy; MOHTaXIay-peTTey; >K00ajblK; YHBIMIBIK-
0acKapylIbUIbIK; TIEJAarOTUKANIBIK / HAy4YHO-HUCCIICIOBATENLCKAs; MPOM3BOACTBCHHO-TEXHOIOTHYECKAS;
SKCIITyaTallMOHHAS,; MOHTa)KHO-HAJIaI04HAas; MPOEKTHas, OpraHHu3alOHHO-yIpaBJIeHYecKas,




design; organizational and managerial; pedagogical

nemaroruueckas / research; production and technological; operational; installation and commissioning;

Oky HoTmukeJiepi/Pe3yabTaTnl 00yuenns/Learning outcomes

¥J'ITTBIK KoHEC XaJIbIKapaJibIK MSJ’IiMeTTep 0Oa3aceIMeH KYMBIC iCTey Heri3in[e FbIJIIBIMHU -UWHHOBAILIUAJIBIK KBIBMGTTi KY3€re acoipajbl, FbLIIBIMH-
3epTTey JKOHE TIKIPUOETIK-KOHCTPYKTOPJIBIK )KYMBICTAPFa KaThICa/Ibl )KOHE JKapusiiay OeJICeHAUTIrIH apTThipaabl / Cnocoben ocyuiecmennameo
HAY4YHYI0, UHHOGAUUOHHYIO 0eﬂmeﬂbnocmb, npurRumana yuacmue 6 6blnOJIHEHUU Hayuno-uCCﬂeOoeameJleKux U OnblMHO-
KOHCMPYKmMOPCKUX pa60m U noevluian nyﬁﬂukauuonnyto AKmMmUuGHOCmMb HA OCHOgE paﬂombl C HAUUOHAIbHbBIMU U MleCOyHaPOOHblMu
oazamu oannwix | Capable of carrying out scientific and innovative activities, taking part in research and development work and increasing
publication activity based on working with national and international databases

OH/PO/LO 1

Cmyoenmmepmen, apinmecmepmeH JHcoHe KblsMemKepiepmMer OHMaiiibl KApblM-KAmblHAC OPHAMY2d, HCOAPbL HCIHE HCOAPLI OK) OPHLIHAH
Kelinei Oinim 6epy YiubiMOApPbIHbIY PINMecmepiMeH JHCaHe KblaMemKepiepiMen KOManoaoa scymuic icmeyee Kavinemmi | Ymeem cmpoumsp
ONMUMAIbHBIE KOMMYHUKAUUU C 00YyUAIOWUMUCA, KON1e2amu U COMpPYOHUKAMU, 0eMOHCIMPUpPYA J1udepcKue Kauecmea u pabomasn 6
xomanoe | Able to build optimal communications with students, colleagues and employees, work in a team in higher and postgraduate education
organizations

OH/PO/LO 2

MeMJIIeKeTTIK, OpBIC JKoHE IIEeT TUIACPIHAE KOCINTIK KOHE FBUIBIMU KapbIM-KaThIHAC jKacaylblH Heri3ri nmarasiiapeiHa ue (Bl, B2, CI
neHreiiepi)/ Baadeem ocnosnbimu Hagvlkamu NpohecCUOHATbHBIX U HAYUHBLIX KOMMYHUKAUUWIL HA 20CYOAPCHEEHHOM, PYCCKOM U
unocmpannom asvikax (yposens Bl, B2, C1) | Owns basic skills of professional and scientific communication in the state, Russian and foreign
languages (level B1, B2, C1)

OH/PO/LO 3

3aMaHayd >KOHE MHHOBAIMSAIBIK (OHBIH imIiHAE HUQPIBIK) OKBITY TEXHOJOTHSUIAPBIH TaianaHa OTBIPBII, KACINTIK OKBITY cCajachbiHIA
NearOrMKAIBIK KbI3BMETTI JKy3ere acwipaabl /| Ocyuwgecmesnem neoazouueckylo O0esmeibHOCmy 6 001acmu npogheccuonanvHol
Nn0020MOBKU, NPUMEHSA COBPEMEHHble U UHHOGAUUOHHbIE (6 mom uucie yugposvie) mexnonozuu ooyuenus | Carries out pedagogical
activities in the field of professional training, using modern and innovative (including digital) teaching technologies

OH/PO/LO 4

OKy-o1icTeMEITiK KYMBICHIH JKYPri3e ajajbl XKoHE dICTEMENIK KY3bIpEeTTUIriH nambItansl / Cnocoden npoeoouns yueoHO-MemoouyecKyro
pabomy u pazeueamv memoouueckyro kKomnemenmnocms | Able to carry out educational and methodological work and develop
methodological competence

OH/PO/LO 5

CeMuHapiap/mpakTHKaNbIK cabakTapabl OTKI3y Ke3iHAe TMOHIIK calaJaFbl MCUXOJIOTHSUIBIK-TIEJarOTUKANBIK OUTiM MeH OiTiMHIH
HMHTETPALMACHIH KaMTamachi3 ete anaasl /| Cnocoben obecneuueamv UHMEZPAUUIO NCUXO01020-NeEOAZ02UYECKUX 3HAHUN U 3HAHUNL 6
npeomemnou oonacmu npu nposedenuu cemunapckux/npaxmuueckux zauamuu |/ Able to ensure the integration of psychological and
pedagogical knowledge and knowledge in the subject area when conducting seminars/practical classes

OH/PO/LO 6

JKbpLmysHEepreTHKachIiHAa KBUTYTEXHOJIOTHSIIBIK TIPOIECCTEePAl €CEeNTey VIIH TEXHHWKAJIBIK FhUIBIMIAAP OOJIBICBIHAA HeErisri OumimMuepai
konnauansl | Ilpumensem 6Oa3oevie 3HaAHUA 6 001ACHMU MEXHUYECKUX HAYK 0711 PACYEMO8 MENIOMEXHOI0ZUYECKUX NPOUEccos 6
mennosnepzemuxe | Applies basic knowledge in the field of technical science to calculations of heat technological processes in heat power
engineering

OH/PO/LO 7

JKbuTy 9HEPreTUKAIBIK KOHE KBUTY TEXHOJIOTHSIIBIK JKa0ABIKTaPIbIH CEHIMII )KYMBICHIH, YPBIC )KYMBIC ICTCYIH, )KOHICYI1 ’KOHE KAHFBIPTY IbI
KaMTaMachl3 €Te allajibl, IMEePCOHAN >KYMBICHIH YHBIMAACTHIPAAbl JKOHE THICTI TEXHUKAJBIK KyXKarTaMaHbl o3ipieil amansl /| Cnocoben
obecneuumov  HAOENHCHYIO padomy, HPASUILHYI)  IKCHIAYAMAUUIO, PEMOHM U MOOEPHUZAUUIO  MENJ10IHEeP2eMmuU4YecKozo U

OH/PO/LO 8




MEeNn10MexXHO102UYECK020 000pY00BAHUsA, OPZAHU3068bIEAA (E30NACHYI) padomy nepcoHana u paspadomkKy Ccoomeemcmaeyruieil
mexnuueckou ooxymenmayuu | Able to ensure reliable operation, proper operation, repair and modernization of heat power and heat
technology equipment, organizing the work of personnel and the development of relevant technical documentation

OHepkacin canajapblHIaFbl SHEPTUSHBl YHEMCYAIH dJeyeTi MEH pe3epBTepiH Oaranay Ke3iHIE KbLTY-TEXHOJOTMSJIBIK >KaOAbIKTapiblH,
KOHJIBIPFBUIAP MEH KEIICHIEPMAIH YHEPrus THIMAUITIH aHbIKTall anansl / Cnocoben onpedenamv IHep2oIPhekmusHocms padomut
menjiomexHo102u4ecKozo 060py003amm, YCMAHOBOK U KOMNJIEKC06, OUeHUuean npu 3mom nomenuual u pe3epeol 3Hepzoc6epeofceuu}l 6
ompacasax npouseoocmea | Able to determine the energy efficiency of thermal technology equipment, installations and complexes, while
assessing the potential and reserves of energy saving in industries

OH/PO/LO 9

KocinopsiHaap/s! ;KbUTYMEH ka0 IbIKTay KYHECiH, OHBIH 1MIiH/Ie aBTOHOM/IBI )KOHE YKAHAPTHIIATHIH SHEPTUS KO3AepiMEH, jkobanayra KaOineTTi
| Cnocoben npoexmuposamv cucmemvl MeENI0CHAOIHCEHUA NPEONPUAMUILL, 6 MOM HUCAE C AGHMOHOMHBLIMU U 60300HOGNACMbIMU
ucmounuxamu 3uepeuu | Capable of designing heat supply systems for enterprises, including those with autonomous and renewable energy
sources

OH/PO/LO
10

}KBIJ'Iy OHCPI'CTHUKAJIBIK )Ka6I[I>IKTapI[BI >K06anay, nafmanaHy, JKAHYBIPTY KOHC FBIIILIMHU-UWHHOBAIUAJIBIK KBISMCTTi KY3€re acblpy Ke?)iHI[e
93IpJICHETIH MICIIIMICPTe SKOHOMHUKAIBIK O0ara Oepe ananbl / Cnocoden npoeoouns IKOHOMUYECKYIO OUECHKY PA3PAOAmMbleaeMblX PeuleHUl
npu npoekmupoeéanuu, IKcnjiyamauuu, Mooepuuzauuu menjioInepzemuuecKoco 060pydoeauuﬂ u pearuzauuu Hayuuo-uuuoeauuouuoﬁ
deamenvrnocmu | Able to conduct an economic assessment of solutions being developed during the design, operation, modernization of heat
and power equipment and the implementation of scientific and innovative activities

OH/PO/LO
11

XKLty xeniniepiHiH KbUTy KOHE THAPABIMKAIBIK PEKUMIEPIH Oackapyra, KaxeT OosiFaH *arJaiaa olapIblH )KYMBICBIHAAFbI Oy3bLTyIapabl
OKIIaysayra yKoHe »Orora 0acCIIbUIBIK JKacayra Kaoinerti /| Cnocoben ynpasisanmb meniosvim u ZUOPAGAUNECKUM PEHCUMAMU MENI08bIX
cemeil, pyKogoosa npu HeodOXooumocmu noKanuzayueil u aukeuoayueii Hapywenuii ¢ ux pavome | Capable of managing the thermal and
hydraulic modes of heating networks, guiding, if necessary, the localization and elimination of disturbances in their operation

OH/PO/LO
12

3USIH/IBI 3aTTap/IbIH IIbIFAPBIHBLIIAPBIH a3aUTY/ bl YHBIMIACTHIPYFa, KOMIPKBIIIKbUT Ta3bIHBIH HOJIK 131H KaJAbIpYFa apHaJFaH HHHOBAIUSIIBIK
TCXHOJIOTUAIIAPAbI, KAJIABIKTAPAblI SMUCCUACHI3 OPHAJIACTBIPYAbI, KOpIIaraH OopTara SMUCCUAIIAPAbl TOKTATYABIH 3aMaHayu TCXHOJIOTHUAJIAPbIH
eHrizyre Kaoinetti / Cnocoben opzanu3oeviéamv COKpAU{EHUE IMUCCUIL BDEOHBIX BEU{eCME, 6HeOPAA UHHOBAUUOHHbBIE MEXHOJI02UU
HYJ1€6020 Y2/1€KUCIIOMHO20 CﬂeOa, 0e39MuccuorHou ymuiauzayuu omxooos, COBPDEMEHHBIX MEXHO0102Ull RO0ABIEHUA 8b16p0008 6
okpyarcarougyio cpedy / Capable of organizing a reduction in emissions of harmful substances, introducing innovative technologies for zero
carbon dioxide footprint, emission-free waste disposal, modern technologies for suppressing emissions into the environment

OH/PO/LO
13




bisim 0epy 0arnapaamacbinbIiH Ma3MyHbl/Conep:xanne oopasoBarebHoil nporpammbl/Content of the educational program

Muka xoHe

Moayab aTraybl/ Cemectp ITon xoaml/ . KOMITOHEHT/ bakpiiay Oxy moTHwmeci/
IIonnin aTaybl/ HBICAHBbI/ PesyabTar
Ha3Baunmue KZ/ | /Cemect Kon Muxa u
Ne Ha3panue nucuunauHbl/ dopma o0y4enus/
Moay.Jisi/ ECTS | p/Semes | qucuumiuHbl/ S KOMIIOHEHT/ .
L Name of discipline KOHTPOJIs1/ Educational
Module name ter Discipline code Cycle and
Form of control outcome
Component
1 Monyib Nel 2 1 ShT (k) e timi (Kociou) / UHOCTpaHHBIH S3bIK
(Monyis 5201/1Ya(p) (mpodeccuonansubiii) / Foreign language BIIPKK
. BJI/BK Em1/DK3/Exam
MCHEPKMEHTA) 5201/ FL(p) (professional)
5201 BD/ UK
2 1 Men 5202 MenemxmedT / MeHemxkMenT / BIT/ KK
Management BI/BK Em1/913/Exam OH/PO/ON 2.3
BD/UK
2 1 BPs 5203/ backapy ncuxonoruscer / [lcuxomorust BIT/ KK
PU5203/ ynpasneHus / Management Psychology BJI/BK Em1/Ok3/Exam
PM5203 BD/UK
2 Monyib Ne2 MZh 5204 /PM | Menemxment sxo06acer / IIpoekT BI/TII
(Monyns 5204/ PM 5204 | menemxment / Project management B/I/KB Emt/O13/Exam
MEHEDKMEHTA U BD/DC
KOMMYHHKAITHIH ) 5 1 AMShT 5205/ | AxkageMusIbIK MaKcaTTarsl meT Tt / OH/PO/ON 2,3
. BIT/TII
IYaAC 5205/ | lHOCTpaHHBIH SI3BIK ISt aKaJIEMHUYCCKUX
. . . BJI/KB Emt/2K3/Exam
FLAP 5205 | meuxeii / Foreign language for academic BD/DC
purposes
3 Momyns Ne3 ZhEKM 5301/ | Xbuty SHEpreTHKachlHbIH Ka3ipri
(CoBpemeHHBIE 5 1 SPT 5301/ macenenepi / CoBpeMeHHbIE POOIeMbI Iﬁ%//)é?é Emr/Sx3/Exam OH/POJON 1
ACTIEKThI MPHPE 5301 | temmosuepreruxu / Modern problems of PD/UK M/ IRsExa
TETJIOPHEPTETHK heat power engineering
n) ZhKEZhP 5302/ | )KbutyMeH KaMTaMachI3 €Ty XKyienepin
EST 5302/ naiiganany /DKCIUTyaTalus CHCTEM KIIPKK
5 1 Jlaslaty FIKCITyaTatisl CHere TJUBK Emt/x3/Exam | OH/PO/ON 1, 5
OHSS 5302 terutocHaOxeHus/ Operation of heat PD/UK

supply systems




Mogyns Ned
(OHepreruka u
YCTOWUYHBOE
pa3BUTHE)

Kbuty 31€KTp cTaHIUAIAPBIH

ZhESPKOKT naiiiajlany1arbl KOpIaraH OpTaHbI
5303 /PTRTU | KopFay TeXHOJIOTHUSIIAPHI /
5303 [IpuponooxpaHHble TEXHOJIOTUH TTPH OH/PO/ON 1,5
[EPTOTPP paboTe TeMI0IHEPreTHYECKUX YCTAaHOBOK
5303 / Environmental protection technologies
in the operation of thermal power plants KII/TIT
5 — I1JI/KB EmMT1/OK3/Exam
KarTsl TYpMBICTBIK HKOHE OHIIPICTIK PD/DC
KTOKOTE KaJIAbIKTapAbl ©HACY1H TSPMUSIIBIK
5304 onmictepi / TepMuyecKue METOIbI
/ITMPTBPO nepepadOTKU TBEPbIX OBITOBBIX U OH/PO/ON 5
5304/TMSDIW | npou3BoACTBeHHBIX 0TX0/10B / Thermal
P 5304 methods of solid domestic and industrial
waste processing
ExiHIITIK SHEPreTUKAIIBIK PeCypCTapIbl
EIESRBFZ)F)S:;,SF)S/IIE\IQE naiinanany /Mcnonb30BaHne BTOPUYHBIX OH/PO/ON 1,
5305 snepropecypcos/ Use of secondary 4,5
energy resources
5 MZhESKZhEA | MuHu-Xbl1y 2J1€KTPCTaHIUIIAPbIHBIH EE;?]_SI Enrr/dx3/Exam
5305/ JKOHE Ka3aHABIKTapAbIH KBLLY
: PD/DC
TAMTESK OHEPTHUACHIH ayauT1 OH/PO/ON 1. 4
5305/ /TennosHepreTHYecKUii ayIuT MUHU- '
TEAMTPPB | TOC u kotensHbix/ Thermal energy audit
5305 of mini-thermal power plants and boilers
9 Onpipictik Toxipude / KII/KK JAC/A3/DC
[Tpon3BocTBEHHAs IPAaKTUKA / ITI/BK OH/PO/ON 5
Production practice PD/UK
13 OKCIIepUMEHTTIK-3epTTeY KYMBICHI / KII/KK JC/A3/DC
OH/PO/ON
DKCIIEPUMEHTAIbHO-UCCIIE0BATENbCKAS I11/BK 145
pabota / Experimental research work PD/UK Y
8 MarucTpiaik MpoeKTThI pecimMey )KoHEe KIT/ KK Kopray /3ammtal
Kopray /OdopmiieHHE U 3aIuTa I1I/BK defense OH/PO/ON
marucTepckoro mpoekra/ Preparation and PD/UK 1,45

defense of a master's project




Ilongep Typanabl magimertep/CBenennst o nucunminHax/Disciplines Information

Kpenurrtep Oky
ITonniH aTaysl/ . caHbl/ HOTHKeECH/
HauMmenoBanue Honnin KpiCKama cHnaTTaMack!/ KoanuyecrBo | PesyabTar
Ne Kparkoe onucanue quCHUIHHbBI/
JTUCIHHUILINHEL/ .. N KpeauToB/ o0yuenusi/
L Short description of the discipline .
Discipline name Number of | Education
credits al outcome
uka 6a30BbIX AU CHUTIIUH
By30BcKHiI KOMIIOHEHT
1 | ller Tim Foutbimu-3eprrey xymbichl. Active Voice. [laiibIHABIK OarbIThl OOMBIHIIA FRUIBIMU eHOeKTep. Passive 2 OH/PO/ON
(Kacion) / Voice xoHe acCHBTI KOHCTPYKIMSUIAP/BI ayaapy. Y akpITia Kemicy. FeiuieiMu 3epTTeysep xoHe KaHa 3
NuoctpanHblii TexHonorusuiap. Mopanbablk eTicTikTep. Ceitnemzeri ericTiH (yHKuusiaapel. FrulbiMu KiTamxaHa.
A3BIK Wndpunnutus, repyanuii. Feubimu koHdepenmmsa. Typaepi yceiHbicTap. TONBIKTBIpYNap Typaepi.
(mpodeccuonans | XKana fpUIBIMU KeTicTikTep. Tikeneil »xkoHe kaHama ceilney. IIpe3eHTanus KOMMYHHMKAIUSHBIH
HbIi) / Foreign FBUIBIMH TYPi peTiHze.
language Hayuno-uccneoosamenvcras paboma. Active Voice. Hayunuvie mpyost no Hanpasienuio noo2omosKu.
(professional) Passive Voice u nepeeoo naccusnvix koncmpyrkyut. Coenacosanue epemen. Hayunvle uccredosanus u
Hosble mexHono2uu. MooanvHule enazonvl. Dynxyuu 2nazona  npeonodicenuu. Hayunas bubnuomexa.
Ungunumus, cepynouu. Hayunas xoughepenyus. Tunwr npeonoscenuu. Buodwvr dononnenuil. Hoevie
Hayuuvle Oocmudicenus. Ilpsamas u roceennas peuw. Ilpesenmayus xaxk Hayunas Gopma
KOMMYHUKQYUU.
Research work. Active Voice. Scientific works in the field of training. Passive Voice and translation
of passive constructions. Sequence of tenses. Research and new technologies. Modal verbs. Functions
of verb in sentence. Scientific library. Infinitive, gerund. Scientific conference. Types of sentences.
Object sentences. New scientific achievements. Direct and indirect speech. Presentation as a scientific
form of communication.
2 | Menemxmenr / [ToHHIH MaKcaThl KOFaphl AHBIKTAIMAFAHIBIK JEHI€HIHC KBIMH ©3repMelll OpTaaa KbI3MET aTKapaThbiH 2 OH/PO/ON
MeneKMeHT / 3aMaHayd YHWBIMIBI THIMZII OacKapyAblH oJiCTepl MEH KaFuaajapblH MarucTpaHTTapFa TYCIHIIpY 2

Management

0osbIn TaObuTagbl. MEHEIKMEHT MoHIH OKY MarucTpaHTTapra TOXIpHOENiK KbI3MET calachlHaa
Oackapy miemimMzepiH KaObuiaay OUTIKTUIINH, O0acKapy KbI3MET JaFbICBIH JKOHE FBUIBIMHM OMJIaybIH
nambITaabl. «MeHeIKEeHT» MoHI KYpAEesi KoHE e3repMerl opTa/ia KbI3MET eTeTiH 3aMaHayd YHbIMIIbI
TUIMJII 6acKapyIbIH diCTepl MEH KaFUIACBIH KOHE OJICTEMECIH KapacThIpalbl. « MEHEIKEeHT) MOHIH
OKy MAarucCTpaHTTapFa TOKIpUOETIK KbhI3MET €Ty cajlachiHia Oackapy memiMaepin KaObuinayra,
0acKapyIIbUIBIK KbI3MET JaFAbICHIH JAaMbITYFa >KOHE FBUIBIMU OIJIayblH JaMBITYFa MYMKIHIIKTIK
Oepeni.

Ue]lb Kypca 3aKlio4aenics 6 oocmudiceHue NOHUMAHUU mazucmpannmamu Memodoﬂoeuu, NPpUHYUNoOs U




Memoouxyu 3pgexmusrnoco ynpasieHuss COBPEMeHHOl OpeaHu3ayull, Komopas @YHKYUOHUpyem 6
UBMEHUUBOU cpede, 8 YCIOBUSAX BblCOKOU HeonpeoenenHocmu. Jucyunnuna «Menedscmenmy
paccmampusaem Memoool02Uul0, NPUHYUNLL U MeMOOUKY 3hGexmusrnoco ynpasieHus co8pemenHoll
opeanuszayueu. H3yuenue oucyuniunvl «Menedxcmenmy no3eoaum pazeums y MAUCMPAHMO8
HayuHoe MmblulleHue, HA8bIKU YNPAGIeHUeCKOl 0esimelbHOCIU, YMeHUe 8 NPUHAMUU YNPAGLeHYeCKUX
peutenuti 8 cghepe npaxmuyecKoll 0esimenbHOCHU.

The purpose of the course is to achieve an understanding by undergraduates of the methodology,
principles and methods of effective management of modern organizations that operate in a volatile
environment, in conditions of high uncertainty. The discipline "Management” considers the
methodology, principles and methodology of effective management of a modern organization. The
study of the discipline "Management™ will allow undergraduates to develop scientific thinking,
managerial skills, and the ability to make managerial decisions in the field of practical activity.

backapy
MICUXOJIOTHSICHI /
[Tcuxomorus
yrpaBieHus /
Management
Psychology

¥copurran "backapy mcuxonorusicel OKy Kypehl CTYASHTTEPIiH 0acKapy KbI3METiHIH KYPBUIBIMBI,
JMHAMUKAChl JKOHE EepeKILeNIKTepl, YHBIMAACTBIPYIIBUIBIK >OHE OacKapyIIbUIBIK >XyWenep MeH
KAaTBIHACTAPABIH Op TYpJi TYpJEpiHE EHTI3UIreH Ke3ne agamIapAblH MiHE3-KYJIKBIH TICHXUKAJBIK
perTeyaiH 3aHIbUIBIKTapbl MEH MEXaHU3MIEpi, COHJIal-aK oOcChl >Kyilenep MeH KaTbIHacTap.blH
TICHXOJIOTHSUIBIK CHTIATTaMaJIaphl TYpasbl KociOu OiTiMAepiH alTapabIKTail TOJIBIKTHIPAIBI.

Ilpeonazaemorii  yuebnwiii  kypc  «llcuxonoeus — ynpaenenusy  CywecmeeHHO  OONOJIHAem
npogeccuonanvbuble  3HAHUS  00YUAIOWUXCA O CMpPYKmype, OUHAMUKe U  OCODEHHOCMSX
VAPAGNEHUECKOU OesIMeNbHOCMU, O 3AKOHOMEPHOCMAX U MEXAHUZMAX NCUXUYECKOU peylsiyuu
nosedenust 100ell NPU Ux KIIOYEeHUU 8 PA3TUYHbLE MUNbL OP2AHUAYUOHHO-YNPABIEHYECKUX CUCTeM U
OMHOWIeHULL, A MAKJCE NCUXONOSULECKUE XAPAKMEPUCUKU IMUX CUCTIEM U OMHOULEHUTL

The proposed training course "Management Psychology" significantly complements the professional
knowledge of students about the structure, dynamics and features of managerial activity, about the
patterns and mechanisms of mental regulation of human behavior when they are included in various
types of organizational and managerial systems and relationships, as well as the psychological
characteristics of these systems and relationships.

OH/PO/ON
2

ki 60a30BbIX IUCHUTIINH
KoMnoneHT o Bo100py

41

MeHemKMeHT
xobacsl / [IpoekT
MEHEKMEHT /
Project
management

[ToHII OKBITYABIH MaKcaThl — jk00aHbl Oackapy mexanu3Mmi. bactankel ecenti GopmanmzanusuiaygaH
Oacramn, oJjaH KeWiH KOMIBIOTEpJe MaTeMaTHKAIBIK MOJEbAI KYpy >KOHE ILEIly apKbLIbl IISIIiMIi
Tajjnay >koHe Oackapy UIENIIMIH KaJbIITACThIPY apKbLIbl MICIIIM KaObLIAay IpOLECIH MEHIepy.
OHipicTeri TEeXHUKAIBIK-DKOHOMUKAIBIK KOPCETKIIITEpAl Tajjay >KOHE jKocmapiay. OHIIpICTIH
TEXHUKAIBIK-9)KOHOMUKAIIBIK ~ KOPCETKIIITepIH  JKocmapiay  Kyileci, ko0aHbl  OacKapyablH
yiteiMaacTeipy MexaHusmuepi. JKoOamapasl Kap>KbUIaHIBIPY TETIKTEPl, KYMBIC KOJIEMIH TaMbITy
onmicrepi. JKoOGanblH TuiMauTiriH Oaranmay. KoGaHbl OackapyFa apHanFaH OarJapiaMaliblK MKoHE
aKIapaTThIK XKyHelep.

OH/PO/ON
2




Lenv npenooasanus OucCYuniuHvl — Mexawusm ynpaeienus npoekmamu. OceoeHue npoyecca
NPUHAMUSL PEWenUs, HAYUHas om opmanuzayuu UcXoOHou npoobiemslt, odiee uyepe3 NOCMpoOeHue u
peulerHue Mamemamuyeckou Mooenu Ha KOoMnviomepe 00 aHAIU3A peuleHus U DopMuposanus
Ynpasienuecko2o peuwienus. Ananuz u  NIAHUPOSAHUe MEXHUKO-IKOHOMUYECKUX NoKazamenel 6
npouzgoocmee. Cucmema NIAHUPOBAHUST MEXHUKO-IKOHOMUYECKUX NOKasamenell Npouzso0cmed
OP2aHU3AYUOHHBIE MeXAHUMbL YNpasienus npoekmamu. Mexanuzmvl GuHaAHCUPOBaHUsT NPOEKMOS,
MemoObl  pazpabomku obvema padbom. Oyenxka s¢pgexmusnocmu npoexma. Ilpocpammmoe
obecneuenue u UHGOpMayuonHble cucmemvl 05l YNPAeLeHus NPOEKMamu.

The purpose of teaching the discipline is the mechanism of project management. Mastering the
decision-making process, starting from the formalisation of the initial problem, then through the
construction and solution of a mathematical model on a computer to the analysis of the decision and
the formation of a management decision. Analysis and planning of technical and economic indicators
in production. The system of planning technical and economic indicators of production organisational
mechanisms of project management. Project financing mechanisms, methods of developing the scope
of work. Evaluation of project efficiency. Software and information systems for project management.

4.2

AKaIeMUSIIBIK
MakKcaTtTarbl IICT
Timi /
HNuocTpanHbIii
A3BIK OJIA
AKAICMHUIYCCKUX
ieneii / Foreign
language for
academic
purposes

KypcTbiH MakcaTbl — FBUIBIMH JKOHE aKaJIeMUSJIBIK KapbIM-KAaTbIHAC Kypalbl pEeTiHAEe MIeT TUIIH
MeHrepy. Kypc OapbIChIiHIa MarucTpaHTTap aybI3lia JKOHE jkaz0alra IMIeT TUTIHJETT aKaJIeMUSIIBIK
KapbIM-KATBIHACTBIH HEri3ri mapaMeTpiiepi MeH epeKIIeTiKTepiMeH TaHbIcaabl. Marucrparypa
CTYAICHTTEpi KociOM KBI3MET CajlaChIHAAFbl aKmapaTThl JKWHAY, CaKTay JKOHE OHJCYHIH 3aMaHayd
onicTepiMeH ae TaHbicaabl. Kypc OapbichiHAa anmblHFaH (OHABIK OUTIMAI MTepy KoHE OelceHuipy,
TOJIBIKTBIPY, KEHEHTY J>KoHE ©3€eKTUICHAIpY CTpaTerusapbl o3ipjieHedl. TepMHUHOJIOTUS >KOHE
TepMUHOTpadus. OKBITYFa apHAJIFaH aFbUIIIBIH TUT. AKaJeMUSIBIK KOMMyHUKaius. XKaz6aia sxoHe
aybI3llla KapbIM-KaTbIHAC epekmienikTepl. FrulbiMFa apHanfaH arFbUIIIBIH TiMl. FBUIBIMH CTHIIB.
FoutbiMu 3epTreynepaeri kagamaap. FbulbIMM MOTIHHIH TEXHHUKANIBIK JTu3aiiHbl. FbUlbIMH 3epTTey
oxictemeci. MarucTpIik IuccepTalusHbIH 0acTaybl dKOHE asKTATYBI.

Lenv oucyuniunvl — o6nadeHue UHOCMPAHHBIM A3bIKOM KAK CPEOCMBOM HAYYHO20 U AKAOeMU4eCcKo2o
obwenuamu. B xooe uzyuenus Kypca mazucmpanmol 3HAKOMSAMCSA ¢ OCHOSHLIMU NAPAMempamu U
cneyuguKkou YCmHo20 U NUCLMEHHO20 UHOS3bIYHO20 aKademuyeckoeo obujenus. Maeucmpanmol
Maxoice 3HAKOMAMC C COBPEMEHHbIMU Memooamu coopa, Xpanenus u oopabomku ungopmayuu 6
cpepe npogeccuonanvholl deamenvHocmu. B xo0e uzyuenus Kypca ocywecmensemcs paspabomka
cmpame2utl YC8OeHUs U AKMUBU3AYUU, NONOJHEHUS, PACUWUPEHUS U AKMYaIu3ayuu npuoopemeHHblx
@onosvix snanui. Tepmunonocus u mepmunocpagus. Auenuiickuii A3bIK Ol NPENnoOaBaAHUsL.
Axademuueckas xommynuxayus. Cneyuguxa nucbMeHHO20 U YCMHO20 00weHus. AHenuckui 0/
nayku. Hayunoui cmunv. [llaeu 6 nayunom uccnedoeanuu. TexnHuueckoe ogopmieHue HAY4HO2O
mekcma. Memoouka nayunozo uccredosanus. Hauano u 3aeepuienue mazucmepckou ouccepmayuu.

The aim of this subject is to master a foreign language for scientific and academic communication
purposes. Throughout the course, students familiarise themselves with the key parameters and
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specifics of oral and written academic communication in a foreign language. Master's students also
become familiar with modern methods of collecting, storing and processing information in their
professional field. Throughout the course, students develop strategies for assimilating, activating,
replenishing, expanding and actualising their acquired background knowledge. Terminology and
Terminography: English for Teaching. Academic Communication. Specifics of written and oral
communication. English for science. Scientific style. Steps in scientific research. The technical design
of scientific texts. Methodology of scientific research. Starting and completing a Master's thesis.

Huxa npopuupyombIX JUCHANIIAH
By30BCcKHiI KOMIIOHEHT

Koy
SHECPIreTUKACBIHBI
H Ka3ipri
Mmocernenepi /
CoBpeMeHHbIE
pOOJIEMBI
TEIUIOPHEPTETUKHU
/ Modern
problems of heat
power
engineering

KypcTblH MakcaTbl — MAarucTpaHTTaplblH HHEPrusl OHAIPY KOHE TYPJCHIIPY CXeMajapbIHbIH
THIMIUTITIH TaJIgay jKOHE DHEPrus OHMIPYAiH KaHa SJICTepiHiH OoamarbiH Oarayiay CalachIHIaFbl
JaFIbLIAPbIH JaMBITY 00JbIN TaObL1abl. [IoHTe MBbIHATAp Kipedi: )KbULY KOHE JJIEKTP SHEPTHUSICHIH aly
KOHE TYPJICHIIPYIIH Ka3ipri *KarJaaiibl, MEPCICKTUBAIBIK OMICTepl MEH oicTepi; Ka3ipri 3aMaHFbI
OTBIH JKary JKyHenepi; *bUTy allMacyAbl KYIIEHTY SicTepi; KEeTUIAIpuireH 0y TypOMHANBIK jKOHE Ta3
TypOMHAIBIK KOHJBIPFBUIAP: TEOPHUS JKOHE eCenTey; apanac HUKIAAp MEH KOHABIPFBUIAP; eJIIH
SHEpPreTHKANbIK  Kayincizmiri.  Toxipubenik — cabakrapa  MarucTpaHTTap  JKbUIy  JJIEKTP
CTaHIUSUTAPBIHBIH JHEPTeTUKAIBIK KOPCETKIMITEPiH, DHEPrusi TUIMAUIIK KOPCETKIIITEpiH, OPTYpIi
KOHCTPYKUHUSIAFBl JKbUTy JKOHE Macca aliMacy KYPBUIFBUIAPBIH KOHE OPTYPIl >KbUIYTEXHUKAIBIK
MIPOLIECTEP/IIH IHEPTHUS KOHE JKBUTY KOKETTUTIKTepiH ecenTeiini. KopheIThIHIBI Oara jka30arna eMTHXaH
Ke31H/Ie aHbIKTAJIaJIbl.

Lenvto Oucyuniunvl sAensiemcs Gopmuposanue y MAUCMPAHMO8 HABbLIKO8 8 O00AACMU AHAIU3A
appexmusnocmu cxem NOLYUEHUs U NPEoOPA306AHUSL IHEPSUU, OYEHKU NePCHeKMUBHOCTIU HOBbIX
cnocobos  mpouzsoocmea  dHepeuu.  Jucyuniuna - cooepacum: — COBPEMEeHHOe  COCMOsHUE,
nepcneKmueHvle Memoobl U CROCOObl NONYHeHUs. U NPeodpa308anuss. Meniosol U 1eKmpudecKkoll
9HepeUulU, COBPEMeHHble CUCEMbl CHCUSAHUS MONIUB, MemoObl UHMEHCUDUKAYUU MmenioooMend;
nepcnekmueHvle  NApomypOuHHvle U 2A30MypOUHHbIe  YCIMAHOGKU. MmMeopus U  pacdem,
KOMOUHUPOBAHHbBLE YUKTIbL U YCMAHOBKU, dHepeemuyeckas besonacnocms cmpansl. Ha npaxmuueckux
3aHAMUAX — Ma2UCmMpaHmosl — paccyumarom dHepeemuueckue nokasameau 1IC, nokaszamenu
apexmusnocmu  IHEPLOUCNONB30BAHUS,  MENI0-MACCOOOMEHHble  ANnnapamel  pa3lTUYHbIX
KOHCMPYKYULl, NOMPEOHOCMU 6 SHEep2UU U Mmenie PA3IUYHbIX MenJOmMexXHOI0SUYEeCKUX NPOYeccos.
Umoeosas oyenxa 6yoem chopmuposana 8 xo0e NUCbMEHHO20 IK3AMEHA.

The discipline aims to equip master's students with the skills to analyse the efficiency of energy
production and conversion schemes and evaluate the potential of new energy production methods. The
course covers: current state, promising methods and ways of obtaining and converting thermal and
electrical energy; modern fuel combustion systems; methods of heat exchange intensification;
promising steam turbine and gas turbine installations: theory and calculation; combined cycles and
installations; energy security of the country. During practical classes, students will calculate the
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energy indicators of thermal power plants, energy efficiency indicators, heat and mass transfer devices
of various designs, energy and heat needs of various heat technology processes. The final assessment
will be formed during a written exam.

Koumymen
KaMTaMachI3 €Ty
KyHenepin
naiiajiany
/OKcIuTyaTanus
CUCTEM
TeIJIOCHAOKEHUS
/ Operation of
heat supply
systems

[ToHHIH MakcaThl — MarkCTpaHTTap/a JKbUTyMEH JKa0JbIKTay JKYHeNepiH Maianany jKoHe JKbLTyMeH
XKaOJpIKTay KYHeJepiH >Keden Oackapy OOWBIHINIA i1C-OpEeKEeTTep CallaChIHIAFBl JaFabLIapIbl
KajbinTacTeipy. [IoHTe MBIHANAp Kipeadi: )KBUIYMEH JKaOJbIKTay JKyHelepi jKOHE OHBIH JIEMEHTTEpI;
KBUTYMEH JKa0JIbIKTay >KYHENepiHiH KYMBIC ICTEYiHIH JaMy €peKIIeTKTepiH; KbUIybl TachIMajaay
JKOHE Tapary >KYHeJIepiHiH J>KYMBICBI, el OacKapyaarbl JXKbUTY JKEJJepl MEH >KaOAbIKTapbIHBIH
CXeMaJlapbl; KbULY JKETUIEPIHIH TeMIepaTypaiblK Tpaduri *oHE THAPABIMKAJIBIK JKYMBIC PEXUMI,
KBUTYMEH >KaOJIbIKTay J>KYHEJICpiHIH HETi3T1 >XKaOABIKTapBIHBIH KOHCTPYKIHUSCHIH, KOHCTPYKTHBTIK
epeKIICNKTEePiH, TEXHUKAJBIK CHIIATTaMalapblH, XYMBIC PEKAMACPIHIH EpeKIIeNIKTEepiH; >KbLUTY
KENJIEPIHIH KYMBIC PEKHUMIHIH MbE3OMETPUSIIBIK >KOHE TEMIIepaTypalblK Trpa@uKTepi, KbUTY
KENUIEPIHIH KAJBINTBl JKOHE aBapUSUIBIK JKYMBIC DPEXHMIEpi, KBULy JKEIUIEPiHIH Herisri
KAOJBIKTAPbIHBIH ~ TEXHUKAJIBIK-DKOHOMHUKAJIBIK  KOPCETKIIITEPi. Toxipubenik  cabakTapma
MarucTpaHTTap KalajdapAarbl OOJIHTeH JXbUTYy JKOHE JSJIEKTPMEH >KaOIbIKTay >KYHeJepiHiH THiMIi
KYMBICBIHBIH HETI3T1 KOPCETKIIITepiH TaHIaiabl koHe ecenteiai, Kazakcran PecryOnmkachiHIarsl
KBUTy JKOHE JJIEKTPMEH XaOIbIKTay >KYHeNepiHiH ECENTEeNreH XOHE HAKTBhl JKYMBIC PEeXHUMICPi
apachelHarbl O0ap OalaHbICTap/bl TANJANABI, KOJIIKTIK XKOHE KbUIy TapaTy KyHeci 3JeMEeHTTEpiHIH
HaKTHl bICHIpanTapel MeH [[OK-iH KoHE TPaH3WUTTIK >KOHE TapMaKTaJFaH XbUTy KYOBIPIapbIHBIH
THIPABJIMKANBIK €CeNTeyNepiH OpPBIHAAY/bl, MHe30METPUSIIBIK IpadukTi Kypyasl. KopbITeiHAB Oara
a30ala eMTHXaH Ke3iH/1e aHBIKTaJIaIbI.

Lenvio oucyunnunsl s615emcss opmuposanue y Mazucmpanmos Hasvlkos 8 001acmu SKCHAYyamayuy
cucmem MennIOCHAOCeHUs. U  OesAMmelIbHOCmU N0  ONepamueHoOMy VNPAGLEHUIO  CUCmemMamu
menniocHabcenus.  Jucyuniuna cooepicum. CUucmemvl MenoCHA0ICeHUs U e20 JJleMeHmbl,
ocobenHocmu pazeumusi (OYHKYUOHUPOBAHUS CUCMEM MENNOCHAONCEHUsl, IKCHIYAmayus. Cucmem
MPancnopma u pacnpeoeienus menid, cxemvl mMenjiogvlx cemel U 000PY008aHUs, HAXOOAUE20CA 8
oNnepamueHoOM YNpaeieHuy, memMnepamypHbulil 2papux u SUOPAGIUYECKULE PeHCUM PpabOombl Menio8ulx
cemell; KOHCMPYKYUs,  KOHCMPYKMUGHble  OCODEHHOCMU,  MeXHU4yecKue  XapaKxmepucmurxu,
0CODEHHOCMU  PedCUMO8 IKCHAYAMAayul OCHOBHO20 000PYO08AHUS CUCEM MeNnloCHAOINCEeHUsL,
nvezomempuyecKue U memnepamypHule epapuKk pexrcuma pabomol menjiossvix cemel, HOpMaibHble U
asaputinvle pexcumvbl pabomvl Menyiosvlx cemell, MexHUKO-IKOHOMUYEeCKUe NOKA3ameau OCHOBHO20
0bopyodoeanuss meniogvlx cemeti. Ha npakxmuyeckux 3auamuax mMasucmpanmol GbINOJIHAM 6blOOp U
pacuem  6a306vix  nokazameneu  IPHeKmusHol  IKCHIYaAmayuu  pacnpeoeneHHviX  CUCmeM
MEeNnnI0IHEP2OCHADICEHUSL 20POO08, NPOBEOYIN AHANU3 CYUECMBVIOUUX COOMHOUWEHUN PACYEMHbIX U
Gakmuueckux pexicumos KCnayamayuu cucmem mennodnepeocrHabocenus PK, nposedym oyenky
Gakmuueckux nomepv u 3¢hexmusHocmu d1eMeHmo8 Cucmemsvl MPAHCHOPMA U PACHPEOeNeHUs]
menjia, 6bINONHAM 2UOPABIUYECKUUl pacyem MPAH3UMHO20 U DA36eMEJIeHHO20 Menjionposooos,
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nocmposam nvesomempudeckuti epagux. Hmoeosas oyenka 6Oyoem cgopmuposana 8 xooe
NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop skills in undergraduates in the field of operation of heat
supply systems and activities for the operational management of heat supply systems. The discipline
contains: heat supply systems and its elements; features of the development of the functioning of heat
supply systems; operation of heat transport and distribution systems; diagrams of heating networks
and equipment under operational management; temperature graph and hydraulic operating mode of
heating networks; design, design features, technical characteristics, features of operating modes of the
main equipment of heat supply systems; piezometric and temperature graphs of the operating mode of
heating networks, normal and emergency operating modes of heating networks, technical and
economic indicators of the main equipment of heating networks. During practical classes, master's
students will select and calculate basic indicators of the effective operation of distributed heat and
power supply systems in cities, analyze the existing relationships between the calculated and actual
operating modes of heat and power supply systems in the Republic of Kazakhstan, assess actual losses
and the efficiency of elements of the transport and heat distribution system, and perform hydraulic
calculations of transit and branched heat pipelines , construct a piezometric graph. The final grade will
be determined during the written examination.

MaructpaHTTappl ©HEPKACINTIK KOCIMOPBIHAAPABIH, YHBIMIAPABIH KYPBUIBIMBIMEH, JKBUIYMEH
XKaOApIKTay OKYHelepiMeH, OSHEprusi OHIIpiCiH YHBIMIACTBIpYy JKOHE OacKapyMeH, Herisri
TEXHOJIOTUSUIIBIK MPOIIECTEPMEH TaHbICTHIPY. Jluccepranus TakplpblObl OOMBIHINIA aKHapaTThl XKHUHAY,

OHIpICTIK OHJICY JKOHE TaJljay, KOMBUIFaH MIHACTTEP/ Iy 9/IICTepl MEH KYpaJIapbIH TaHaay.
TOXipuoe /| O3Haxomnenue MazucCmpanmos co CmpYKmypou NpPOMbLULIEHHbIX NpeOnpusmull, op2aHu3ayutl,

7 [Ipou3BOJICTBEHH | cucmemoli meniocHabMiCeHus, opeanu3ayuel U YNpasieHuem 3HepeemuidecKum npou38o0CcmeoM, OH/PO/ON
as TpaKTUKa / | oCHOBHbIMU mexHoNo2uveckumu npoyeccamu. Coop, obpabomka u ananuz uHgopmayuu no meme 5
Production ouccepmayuu, 6b100P Memoo08 U cCpedCma peulerusi NOCMABLEeHHbIX 3A0a.
practice Familiarization of master's students with the structure of industrial enterprises, organizations, heat

supply system, organization and management of energy production, basic technological processes.
Collection, processing and analysis of information on the topic of the dissertation, selection of
methods and means for solving the tasks.
Hukia npopuaupyombIX JUCHUIINH
KoMnoneHT o Bs100pYy

8.1 | XKpury smextp [IoHHIH MakcaTbl — MarucTpaHTTapFa >KbUIy-dHEPreTHKa CallaChIHbIH SKOJOTHSUIBIK Kayilci3airia OH/PO/ON
CTaHLMSUIApbIH KaMTaMachl3 eTy OOHMBIHIIA KYHenl TOCUT JaFrapliapblH MeHrepy. [IoHre MbIHamap Kipeni: KopliaraH 1,5
naiiananyaarbl | OPTaHBl KOPFAyAbIH HSHEPreTUKAIBIK JKOHE OKOJIOTHSUIBIK TEXHOJOTHSIIAPBI, 3USHABI 3aTTapibl
KOpIIaFaH KOIOJIBIH TEXHOJOTHSIIBIK diCTepl, KOMIPMEH JKYMBIC 1CTEHTIH XKbLTY 3JIEKTP CTaHIMAJIApbIHIA a30T
OpTaHbI KOpPFay OKCHJIi TIBIFapBIHABUIAPEIH a3alTyIbIH €H JKaHa JKOHE NEepPCHEeKTHBAIBI TEXHOJOTHSIIAPHI, Ta3
TEXHOJIOTHSUIAPHI | MIBIFAPBIHIABUIAPEIH  TA3apTyIbIH (DHU3UKA-XUMHUSIIBIK JKOHE OHMOXMMHSIIBIK OJICTEpl, TayapJibIK




/TIpupoaooxpaHH
bI€ TECXHOJOI'MH1
npu pabore
TCIITIOOHEPIreTUIC
CKUX YCTaHOBOK /
Environmental
protection
technologies in
the operation of
thermal power
plants

OHIMJIepAl ally. YCTallFaH Kypamjac OeNIKTepAeH >KacajdfaH OyWbIMIap, TYTIH Ta3gapblH KYKIpT
OKCHUITEPIHEH Ta3apTy OMICTepl MEH TEXHOJOTHUSIAPhl, OHEPKICINTIK KOCIMOPBIHAAPABIH aFbIH/IbI
CyJlapblH TEPMHSIIBIK OelTapanTaHIblpy, TEXHOJOTHUSJIBIK MPOLECTEPiH CYHMBIK KaJlIbIKTapbIH
MEXaHUKAIBIK Ta3apTy, KOCIMOPBIHIAAPAAH aFbIHIBI CYJApIbl Ta3apTyAbIH OWOJOTHSUIBIK OIICTEpi.
Toxipubenik cabakrapia MarucTpaHTTap Ka3aHIBIKTHI IMaianaHy Ke3iHJeri KyKipT MeH a3oT
OKCHITEPIHIH NIBIFAPBIHIBUIAPEIH €CENTEH 1; JacTaHFaH OHJIPICTIK aFbIHAApP/IbI Ta3allayFa apHaJFaH
KYPBUIFBUIAP, KOCIOPBIHAAP IaH MIBIFATHIH 3USTH/IBI IIBIFAPBIHIBUIAPABI KaTATUTHKAIBIK Ta3apTy YIIiH
KBUTY/IbI KJIITBIHA KEJITIPYMEH KaTATUTUKAIBIK PEAKTOPABIH €CENTEYIIEPiH KYPri3ei, TOPIbl PHIbTP-
TYMaH/IbI JKOI0 JKOHE adPOTEHKTI ecenteii. KopbIThiHIbI Oara jxaz0aina eMTUXaH HOTHKeci OoibIHIIA
AHBIKTAJIAIBI.

Lenvro oucyuniunvl A819eMcs npuodpemenue MacuCmMpaHmami. HA8bIKO8 CUCMEMHO20 N00X00a 0/is
obecneyenusi  IKONO2UMECKOU  OEe30NACHOCMU — MeNni0dHepeemuieckol  ompaciu. Jucyuniuna
codepxcum: 3IHepeemuKka U NPUPOOOOXPAHHbIE MEXHOIO2UU 3auumsl OKpydcaouell cpeobl,
MEXHOI02UYECKUEe MemOObl NOOABNIEHUS BPEOHBIX Beujecms, Hogelluue 1 NePCReKmMusHble MeXHOI02UU
OJ1s1 CHUdICEHUST 8bLOPOCO8 OKCUO08 azoma Ha yeonvhvix TOC, usuxo-xumuyeckue u buoxumuiecxkue
MemMoObl  OYUCMKU 2A308bIX BbIOPOCOG, NONYUEHUe U3 VIAGIUBAEMbIX KOMHOHEHMO8 MOBAPHLIX
NPOOYKMos, Memoobl U MEXHOI02UU OYUCIKU ObLMOBbIX 23068 OM OKCUOO08 Cepbl, MepMUuiecKoe
0be38pedicusane CMoOYHbIX 600 NPOMIULICHHBIX NPEONPUSMUL, MEXAHUYECKAsl OYUCMKA JICUOKUX
0MX0008 MEXHONOSUHECKUX Npoyeccos, Ouonocudeckue Memoovl OYUCKU — CMOYHBIX 600
npeonpusimuil. Ha npaxmuueckux 3aHAmMusix Mazucmpanmsl paccuumaiom 6blopocbl OKCUO08 cepbl U
asoma npu pabome KOMJI08, annapamsvl 015 OYUCMKU 3A2PAZHEHHBIX NPOU3BOOCHEEHHBIX NOMOKOS,
npoeedym pacuem KAmMaiumuiecko2o peakmopa ¢ pezenepayueti menjiomvl O0jisi KAMAaIumuieckou
OUUCMKU 8PEOHBIX 8bIOPOCO8 NPEONPUAMUL, PACCYUMAIOM CeMOYHbIL PUILMP-MYMAHOYI08UMENL U
aspomenk. Umoeosas oyenka 6ydem cchopmuposana no umo2am RUCbMEHHO20 IK3AMEHA.

The goal of the discipline is for undergraduates to acquire skills in a systematic approach to ensure
environmental safety of the heat and power industry. The discipline contains: energy and
environmental technologies for environmental protection, technological methods for suppressing
harmful substances, the latest and promising technologies for reducing nitrogen oxide emissions at
coal-fired thermal power plants, physico-chemical and biochemical methods for purifying gas
emissions, obtaining marketable products from captured components, methods and technologies
purification of flue gases from sulfur oxides, thermal neutralization of wastewater from industrial
enterprises, mechanical treatment of liquid waste from technological processes, biological methods of
wastewater treatment from enterprises. During practical classes, master's students will calculate
emissions of sulfur and nitrogen oxides during boiler operation; devices for cleaning contaminated
production streams, will carry out calculations of a catalytic reactor with heat recovery for the
catalytic purification of harmful emissions from enterprises, will calculate a mesh filter-mist
eliminator and aeration tank. The final grade will be determined based on the results of the written




exam.

8.2

Kartel
TYPMBICTBIK JKOHE
OHTIPICTIK
KaHI[BIKTapI[bI
OHJICYIIH
TepMI/ISIJIbIK
omictepi / /
Tepmuueckue
METOIbI
nepepadoTKu
TBEPIBIX
OBITOBBIX U
IIPOU3BOJICTBEHH
BIX OTXOMOB /
Thermal methods
of solid domestic
and industrial
waste processing

[ToHHIH MaKcaThl — MarucTpaHTTapFa KaTThl TYPMBICTHIK jKOHE OHJIPICTIK KaJNIABIKTapAbl OHICYIH
3aMaHayd XOHE O3BIK TEPMHSIIBIK o/icTepiH MeHrepy. [IoHHIH Ma3MyHBI: HEri3Ti JIacTayllibl 3aTTap
MEH KOpILIaFaH OpTaJarbl 3USHIABI 3aTTapJblH MeJILIEPIHIH HOpMallapbl, OHIIPICTIK KaJJbIKTapIbIH
HETi3T1 cumarraManapbl, KaJJBIKTApIblH KAyINTUIIK KJIAChIH aHBIKTAy, KAaTThl TYPMBICTBIK
KaJABIKTapAbIH HEri3ri cumarraMaiapbl, KaTThl TYPMBICTBIK KaJAbIKTapJaH Maialibl eHIMIepal amy
ozicTepi. KalABIKTap, KaJIIBIKTapIbl TEPMUSUIBIK OefiTapantaHablpy SAICTEpiHIH KiIacCHU(UKAIUSCHI,
TEPMUSUIBIK OeiTapanTaHAbIpy MPOIECTEPIHIH HEri3ri TEeXHOJOTHSUIBIK CXeMalapbl , TEPMHUSIIBIK
OeliTapanTaHJpIpyFa  apHaJIFaH KBTIy  PEAKTOPJApPBIHBIH  HETI3Tl  Typiepi,  TEPMHSUIBIK
OeiiTapanTaH[plpy MNPOLECTEPIH JKYPri3y Ke3iHJe KOpIIaraH OpTaHbl KOpPFay TEXHOJOTHSICHI,
SHEPreTUKAIBIK JKOHE OKOJOTHSIIBIK IPOrPECCHBTI  TEXHOJOTHSUIAPABl  €HTI3YAIH 3aMaHayd
TeHICHIMSIIAphl ~ TEPMUSUIBIK ~ OeliTapanTaHiplpyra  apHairaH. Toxipubenik  cabakrapaa
MarucCTPaHTTAp KAIABIKTAPIBIH KAYINTIIIK KIAChIH AaHBIKTaWIbl, TEPMIBUIBIK OedTapanTaHabipy
MPOICCTEPIHIH ~ TEXHOJOTHUSJIBIK  CXEMaJlapblHBIH  THIMJIUIITIH AHBIKTANbI, TEPMUSLITBIK
OciiTapanTaHIbIpyFa apHAIFaH TEPMOPEAKTOPIbI ecenteii. KopeIThiHAbl Oara ka3damia eMTHXaH
HOTHXecl OOMBIHIIA aHBIKTAJIA I

Lenvio oucyuniunel a6aemcsa npuobpemenue MacUCMpaHmamit Hagblk08 1A0eHUs COBPEMEHHBIMU U
NepPCNeKmMUHLIMU — MEePMUYECKUMU — Memooamu  nepepadomku  meepovix — OblmosvlX U
NPOU3BOOCMEEHHBIX OMX00086. [JUCYuniuna cooepicum: OCHOBHble 3AcpA3HUMENU U HOPMAMUEb
CO0epIHCaHUst 6DEOHbIX Beujecme 68 OKpyAacaiowell cpeoe, OCHOBHbIE XAPAKMEPUCMUKU NPOMBIULTIEHHBIX
0mx0008, onpeoeienue Kiacca ONACHOCMU OmMX0008, OCHOBHblE XAPAKMEPUCMUKU MEEPObIX
ObLIMOBLIX OMX0008, MeMmOObl U3GNeHeHUs. NOJe3HOU NPOOVKYUU U3 MEepOblX OblMOBbIX O0MX0008,
Kaaccugurayus mMemooos mepmuieckozo 00e368pexcuéanus omxo008, OCHOGHbIE MEXHOI0SUYecKue
cXeMbl Npoyeccos8 Mmepmoo0e38pedCUBanUs, OCHOBHblE GUObL MEPMUUECKUX Peakmopos Ois
MEPMUIECK020 00e368PeNCUBANUs, MEXHON02US 3aWUumbsl OKpydcarowel cpedvl Npu npoeeoeHuu
npoYeccos mepmMuyecko2o 00e38pPeHCUBAHUSL, COBPEMEHHbIE MEHOCHYUU Peanu3ayu JHepeemuyecky u
IKONOSUYECKU COBEPUIEHHBIX MEXHON02UL mepmuiecko2o obesspedcusanus. Ha npaxmuueckux
3AHAMUAX MASUCMPAHMbL ONpedensm KIAcC ONACHOCMU OMmX0008, onpeoensim 3¢QhexmueHocms
MEXHON02UYECKUX CXeM NpPOYecco8 mepmoo0e38pPetCUsans, nposedym pacyem mepmuiecKo2o
peakmopa 015 mepmuyeckozo obesspedicusanus. Hmoeosas oyenka 6ydem cghopmuposana no
UMo2am NUCbMEeHHO20 IK3AMeHa

The purpose of the discipline is for undergraduates to acquire skills in modern and advanced thermal
methods for processing solid household and industrial waste. The discipline contains: the main
pollutants and standards for the content of harmful substances in the environment, the main
characteristics of industrial waste, determination of the hazard class of waste, the main characteristics
of municipal solid waste, methods for extracting useful products from municipal solid waste,
classification of methods for thermal neutralization of waste, basic technological schemes of thermal
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neutralization processes , the main types of thermal reactors for thermal neutralization, environmental
protection technology when carrying out thermal neutralization processes, modern trends in the
implementation of energetically and environmentally advanced technologies for thermal
neutralization. During practical classes, master's students will determine the hazard class of waste,
determine the effectiveness of technological schemes for thermal neutralization processes, and
calculate a thermal reactor for thermal neutralization. The final grade will be determined based on the
results of the written exam

9.1

Exinmrinik
HEPrETHKAIBIK
pecypcTap bl
naajiany
/Mcnonp30BaHue
BTOPUYHBIX
JHEPropecypcos/
Use of secondary
energy resources

[ToHHIH MakcaTbl — MarucTpaHTTaplblH KaiiTalamMa SHEpPreTUKAIbIK pPeCcypcTapibl MNaiijanaHy
callaChIHAAFbl JIAFbUIAPbIH  JAMBITY JKOHE OJIApJbIH JHEPTreTHKAIBIK OJEYeTiH OHEPKICINTIK
KOCIOPBIHAAPABIH TEXHOJIOTUSUIBIK CXEMachlHA THIM/II TapTyFa yilpeTy. IIoHHIH Ma3MyHBI: KaliTalama
SHEPIreTUKAIBIK pecypcTapispl MalijanaHy TypJjepi MeH OarbITTapbl, KalWTalamMa 3HEPTeTHKAIbBIK
pecypcTap/blH LIbIFapy JKOHE MaiajaHy KeJIeMIH aHbIKTay, *KaHFbIII KalTallamMa SHepreTHUKalbIK
pecypcTapsl KaHy, THIMAIL OTBIH Iy MaKCaThIH/A JKAHFBIII KalTallaMa SHEPTeTUKAJIBIK PeCypCTapibl
TEPEeH OHJCY, SHEPreTHKAIbIK TEXHOJIOIMSUIBIK KOHIBIPFBIIAPABIH MAaTEpUANJbIK JKOHE JKbLIY
OanaHcTapbl. , >KOFapbl TeMIepaTypaiblK >KbUTydslk KDP maiinamany, TemMeH TeMIiepaTypaibiK
xbUTynblk KOP maiimanany, kocimopeinaapaa xeutyaslk KOP mailimanany, apTelk KbickiMIael KOP
Kaiita eHuey. ToxipubOenik cabakTapaa MarucTpaHTTap KOHABIPFBUIAD MEH TEXHOJIOTHSIIBIK
IPOLECTEeP/IIH TEXHUKAIBIK-3KOHOMUKAJIBIK TEHIepIMJIEpIH >Kacaibl, kbuly cynbanapsl MeH JKOC
KOH/IBIPFBUTAPBIHBIH HEPTeTHKANBIK OaFachlH JKYpri3efi, KalTarama SHEprHsi pecypcTapblH OHIIpY
MEH TMaijajgaHy KeJeMiH aHBIKTalabl, MpolecTepaiH eceOiH Kyprizeli. >KOHE aHBIKTAJIFaH
pe3epBTEPIiH OPBIHAATYBIH KaMTaMachl3 €TeTiH KypbutFbuiap. KopbIThIHIBI Oara ska3z0arna eMTUXaH
KOHE €CENTIK AKYMBICThI KOpFay HOTH)KeJepl OOMbIHINA aHBIKTaIa Ibl.

Lenvro oucyuniumsl 16159emcs hopmuposanue y Masucmpanmos Hagbiko8 8 001acmu UCNONb308AHUSL
BMOPUUHLIX DHEP2OPECYPCO8 U  00VUeHUs IPDEeKMUSHOMY BOGICUCHUIO UX IHEPeMUYECKO20
NOMEHYUANA 8 MEXHOIOSUYECKVIO CXeM) NPOMbBIULEHHbIX Npeonpusmuil. J[ucyuniuna cooepicum:
BUObL U HANPABTIEHUS. UCNOIb308AHUSL BMOPUUHBIX IHEPSEMUYECKUX Pecypcos, onpedeienue oovema
evixo0a u ymuauzayuu BOP, cowcueanue coprouux BOP, enyboxas nepepabomka eoprouux BOP ¢
Yenvlo  NONyueHus  IPPEeKMmusHbIX  MONIUG,  MAMEpPUalbHble U Meniogvle  OANAHCH
IHEP2OMEXHONI02UYECKUX — YCMAHOBOK,  YMUIU3AYUS  BbICOKOMEMNepamypuvix meniogvix BOP,
Ymuauzayus — HusKomemnepamypuwvix —mennosvlx BOP, ucnonvzosanue mennogvix BIP  na
npeonpusimusx, ymuauzayusi BIOP  uzbeimounoco oOaenenus. Ha npakmuueckux 3amsmusx
Ma2ucmpanmsl  COCMAgAmM MexXHUKO-IKOHOMUYecKue Oalancbl YCMAHOBOK, MEXHOIO0SUYECKUX
npoyeccos, npogeodym IHePeemuyecKyio OYeHKY mennogulx cxem u ycmanosok TOC, onpedensm
00veMbl 6bIX00A U YMUIUZAYUU BMOPUUHBIX IHEPLeMUUECKUX pecypcos, Npogedym pacyémol
npoyeccos u annapamos, 00ecnedusarowux pearus3ayuro blsaeieHHbIX pe3epeos. Mmozoeas oyenka
bOyoem cpopmuposana no umoz2am NUCbMEeHHO20 IK3AMEHA U 3AWUmsl paciemHtou pabomai.

The purpose of the discipline is to develop master's students' skills in the field of using secondary
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energy resources and learning to effectively involve their energy potential in the technological scheme
of industrial enterprises. The discipline contains: types and directions of use of secondary energy
resources, determination of the volume of output and utilization of SER, combustion of combustible
SER deep processing of combustible SER in order to obtain efficient fuels, material and heat balances
of energy technology installations, utilization of high-temperature thermal SER, utilization of low-
temperature thermal SER, use thermal SER at enterprises, recycling of excess pressure SER. During
practical classes, master's students will draw up technical and economic balances of installations and
technological processes, conduct an energy assessment of thermal circuits and thermal power plant
installations, determine the volume of output and utilization of secondary energy resources, and carry
out calculations of processes and devices that ensure the implementation of identified reserves. The
final grade will be determined based on the results of the written exam and defense of the calculation
work.

9.2

MuHu-XKbUTY
ANEKTPCTAHIMAIIA
PBIHBIH JKOHE
Ka3aHIbIKTapIbIH
KBLLY
SHEPTUSICHIH
ayauTi
/TennosHepreTHy
eCKUi ayJIuT
MuHU-TOC u
KOTEJBbHBIX/
Thermal energy
audit of mini-
thermal  power
plants and boilers

[ToHHIH MaKcaThl — MarUCTPaHTTapa KOCIMIOPBIHIAP MEH YHBIMIAP/IbIH YHEPTeTUKANIBIK 3epPTTEYIIepiH
KYPri3yaiH MiHIETTEpl MEH 9/IicTepl Typasibl HAKTHI TYCIHIKTEP/i KAJIBINTACTHIPY; YHEPTHS ayIUTIHIH
acranTapblMEH TaHBICY, JHEpPrus YHEMJEY CallaChIHIaFbl HOPMATHBTIK KYKBIKTHIK AaKTUJICpMEH,
calajblK epeKeNepMeH KoHe epexenepMmeH TaHbicy. [lonre wbiHamap kipeni: Ka3zakcran
PecnyOnmuKachIHBIH DHEPTreTHKAIBIK ayIUT JKOHE OHHEPIUs THIMIUITIH apTThIPy CajachIHAAFbI
HOPMATUBTIK KYKBIKTBIK 0a3achl; IIaFbIH JKBUTYy OJJIEKTP CTAHIMUIAphl MEH Ka3aHIbIKTapIbIH
TEXHOJIOTHSUTBIK TIPOLECTepl MEH KOHIBIPFBUIAPBIHBIH KbUTY OallaHChl; JHEPreTUKAIBIK AayAuT
o/licTeMeci; JHEprus ayauTiHe AapHalIFaH >KaOJblK; IIAaFbIH JKBUTYy OSJEKTP CTaHLUSIIAphl MEH
Ka3aH/AbIKTap/arbl SHEPrusl ayIuTIHIH EpeKIIEeTIKTepl; *KbUIy MPOLECTEPIHIH 3HEPrus TUIMIUIITIH
apTTBIPY IIapajapbl; HYHEPreTUKAIbIK ayAUT KEe31HJE YCBHIHBUIATHIH ILIapayap/iblH 3KOHOMHKAIIBIK
TUIMIUTITIH Oaranay. ToxipuOenik cabakrap Ke3iH/Ie MaruCTpaHTTap YHUBEPCUTET FUMApPATHIHBIH O1p
OeJiriHe TEKCepy JKYprizeli OHE albIHFAaH MONIMETTEp HETI3IHJe YHUBEPCHUTETTIH OKIMIILTIK
FUMapaThIHBIH YHEPTETUKANBIK ayIUTi Typasbl akT jkacaiael. KopbITeIHABI Oara jkaz0ama eMTHXaH
’KOHE €CEeNTIK HKYMBICThI KOpFay HOTHKeJepi OOIbIHINIA aHBIKTAJIA b

Lenvro oucyunaunvl A6715emMcs GopMUposanue y Macucmpanmos omuyémanueo20 NOHUMAHUA 3404y U
MEMOO08 NPOBEOCHUsL IHEPSEMUYECKUX 00CIe008aHUL NPEONPUIMULL U OP2AHUZAYUL, O3HAKOMICHUE C
npuUbOpHLIM  0becneyeHuem dHepeoayouma, O3HAKOMIEeHUe ¢ HOPMAMUBHO-3AKOHOOAMEeNIbHbIMU
akmamu, OmpacieeblMu NOCMAHOGNEHUAMU U NOJONCEHUAMU 6 001acmu dHepeocOepetCenus.
Hucyunauna coodepoicum: HopmamusHylo 6aza PK 6 obnacmu sHepeoayouma u nosviulenus
9Hep2oIhPekmusHoCmu; Meni06oU OAIAHC MEXHON0SULEeCKUX npoyecco8 U ycmanoeok munu-TIC u
KOMENbHbIX,  MemoOOoNo2Ul0  NpPOBeOeHUsi  dHepeoayouma,  o00opyoosanue Ol NPOBEOeHUs
9Hepeoayouma, ocobenHocmu nposedenus snepeoayouma na munu-TIC u KomenvbHbiX, MEPONpUAMUs
N0 NOBLIUWEHUID  IHEP2OIPDEKMUBHOCIIU — MENT0BbIX  NPOYECcCO8,  OYEHKY  IKOHOMUUECKOU
agppexmusnocmu meponpusmul, peKoMeHOyemvlx npu duepeoayoume. Ha npakmuueckux 3auamusx
Ma2ucmpaumsl nposedym 00C1e008aHUs 4aCmU KOPHycd YHUeepcumema U COCMAGAM OMm4ém no
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9Hepeoayoumy aOMUHUCIPAMUBHO2O 30AHUsl YHUBEPCUMEMA HA OCHOBAHUU MNOTYYEHHbIX OAHHBIX.
Hmoeosas oyenrxa 6yoem chopmuposana no umo2am RUCbMEHHO20 IK3AMEHA U 3auumsl pacuemuoll
pabomoi.

The purpose of the discipline is to develop in undergraduates a clear understanding of the tasks and
methods of conducting energy surveys of enterprises and organizations; familiarization with energy
audit instrumentation, familiarization with regulations, industry regulations and provisions in the field
of energy saving. The discipline contains: the regulatory framework of the Republic of Kazakhstan in
the field of energy audit and energy efficiency; heat balance of technological processes and
installations of mini-thermal power plants and boiler houses; energy audit methodology; equipment
for energy audits; features of energy audits at mini-thermal power plants and boiler houses; measures
to improve the energy efficiency of thermal processes; assessment of the economic efficiency of
measures recommended during an energy audit. During practical classes, undergraduates will conduct
inspections of part of the university building and draw up a report on the energy audit of the
university’s administrative building based on the data obtained. The final grade will be determined
based on the results of the written exam and defense of the calculation work.

3KC1’[epI/IMeHTa.TIbHO-I/ICCJ'ICZIOBaTeJILCKaﬂ pa60Ta

DKCHEepUMEHTTIK-
3epTTEY KYMBICHI

/

3epTTey TakbIpblObl OolbIHIIA oneOueTTepre mony. JKbuly 3HEpPreTUKANbIK MPOLECTepl 3epTTey
omicrepin TaHmay. JKbUIy OJHEPreTHKAJIBIK MPOIECTEp/i OAKCICPUMEHTTIK 3eprreyiep. O3
TOXKIpUOENepIHI3AIH HOTWXKENEpiH oHAey. O3IHIIK 3epTTey HOoTIKenepl OolblHIIA OasHAama

OKcrepuMeHTallb | TallbIHJIay KOHE KOpFay.
HO- Jlumepamypuwiti  0630p  no  meme  ucciedosanus.  Bvibop  memooos  ucciredosanus OH/PO/ON
10 | uccnenoBaTenbeK | meniodHepeemuiecKux npoyeccos. DKCHepUMEHMAlbHble UCCIe008aHUS  MENI0IHePLeMUYeCcKUX 13 145
as pabota / npoyeccos. Obpabomka pe3yrbmamos cobcmeenHvix sKcnepumenmos. Iloocomoska u 3awuma Y
Experimental omuema no pe3yibmamam coOCMEEHHbIX UCCIO08ANHUI.
research work Literature review on the research topic. Selection of methods for studying heat and power processes.
Experimental studies of heat and power processes. Processing the results of own experiments.
Preparation and defense of a report on the results of own research.
HTorosas arrecranus
Marwuctpiik 3epTTey TaKbIPHIOBI OOMBIHINA OMEOMETTEpPre WIONY; KBTIy IHEPTreTUKAIBIK TPOLECTEepAl 3epTTey
AKOOaHbI ONICTEpIH CHIIATTAy; JKbUIY SHEPreTHKAJbIK IMPOLECTEepli Tajjay HOTIIKENEpIH CHMATTay; XKbUTY
pecimzey kXoHe SHEPreTHKANbIK IPOLECTEPl AKCIEPUMEHTTIK 3epTTey HoTmxkenepiH cumnarray. MII OolibiHina
KOpFay Ipe3eHTaIMs MaTepUallIapblH JalbIHIAY JKOHE KYMBICTBI KOpFay OH/PO/ON
11 | /Odopmnenne u | Jlumepamypuoiti  0030p no  meme  UCCIEO08AHUS;  ONUCAHUE  MEMOO08  UCCLEO0BAHUS 8 145

3aliuTra
MarucTepCcKOro
npoekra/
Preparation and

menjosnepeemuiyecKux npoyeccos, onucanue pes3yibmamoe aHaluzad menjiodnepecentuiyecKux
npoyeccos, onucadHue pes3yabmanoe IKCNepUMeHmalbHblX uccne0o8anull menjiosnepeemudecKux
npoyeccos. Iloocomoska npe3eHmayuOHHblx Mamepuailos no MII u 3awuma pa60mbl

Literature review on the research topic; description of methods for studying thermal energy processes;




defense of a
master's thesis

description of the results of the analysis of thermal energy processes; description of the results of
experimental studies of thermal energy processes. Preparation of presentation materials on MP and
defense of the work




Cafak TypJiepi 00ibIHIIIA Ay TUTOPHUSIJIBIK CAFaTTAP/AbI 06J1y
Pacnpenesienue ayIMTOPHBIX YaCOB 110 BUAAM 3aHATHI
Distribution of classroom hours by type of classes

Koanany / Ilpniaoxenue / Application

IIonniH aTaysl/
Ha3BaHue aucumninHbl/
Name of discipline

Kz/
ECTS

Carar canbl / KoanuecTso yacos / Number of hours

Hopicrep /
Jexknmun /
Lectures

IMpakTHKaIbIK
/
IIpakTuyeckue
/ Practical

3epTxaHaJIbIK /
JlabopaTopHbIe
/ Laboratory

CryausuibIkK /
Crynuiinbie /
studio

Keke /
HNuauBuayajabHble
/ Individual

COK
/ CPC
I TWS

Kadenpa /
Kadenpa /
Department

bazoevie oucyunaunvt (b/]) = 10 kpeoumos
(BK=6 kp, KB=4 kp)

BY3o06ckuit komnonenm (6 kpedumos)

et Tini (Kociou) / MHOCTpaHHBIH SI3BIK
(mpodheccronanphsit) / Foreign language
(professional)

22,5

37,5

Menemxmenr / Menemxment / Management

15

7,5

37,5

Backapy nicuxosorusicer / Tlcuxomorust
ynpasienus / Management Psychology

7,5

15

37,5

BII/TII yukni = 4 kpeoum / Komnonenm no
ev1oopy = 4 kpeoumos/ BD/DC cycle = 4
credits

MenemxmenT x00ace! / TIpOeKT MEHEHKMEHT
/ Project management

AKaneMUsUIBIK MaKCAaTTAFbI 1IEeT Tl /
MHocTpaHHbBIN S3bIK JJ1S1 aKaI€MUYECKUX
neneii / Foreign language for academic
purposes

22,5

15

82,5

KII mukai GKK=29 kpenut /IIpogunvusie
oucuunaunot (IIJ1)=29 xpeaurta/ PD cycle
(UK)=29 credits

KII/ZKK=19 kpeaut/I1I/BK= 19 kpeauron/
PD/UK=19 credits

Kby 2HEpreTHKAChIHBIH Ka3ipri Mocemnenepi /
CoBpeMeHHbIE TTPOOIEMBI TETIJIOIHEPTETHKH /
Modern problems of heat power engineering

30

15

105

JKputymMeH KaMTaMachI3 eTy KyHesepin naiiaaiany
/DKCIUTyaTaIys CUCTEM TeII0CHA0XKeHuUs/

30

15

105




Operation of heat supply systems

OHmipicTik ToxipubOe
IIponsBoACTBEHHAS TPAKTHKA
Production practice

KI/TII=10 xpeautrep/ II/ KB=10
KpeauToB/
PD/DC=10 credits

Kby 251€eKTp CTaHIUANIAPBIH NaligaTaHyAaFbl
KopliaraH OpTaHbl KOpFay TCXHOJIOTUsIapbl /
[TpupoooxpaHHbIe TEXHOJIOTHH MU padoTe
TEIUIOPHEPTeTHIECKUX YCTaHOBOK / Environmental
protection technologies in the operation of thermal
power plants

KaTTbl TYPMBICTBIK jK0HE OHIIPICTIK KAIIBIKTAPABI
OHIICYIIH TepMUSUTBIK 9icTepi / / Tepmudeckue
METO/IbI IEPEPadOTKH TBEPABIX OBITOBBIX U
MPOM3BOJICTBEHHBIX 0TX0/10B / Thermal methods
of solid domestic and industrial waste processing

22.5

15

82,5

ExiHIITIK 9HEPreTHKAIBIK PECYPCTap.Ibl
naiinanany /Mcrnonap3oBaHre BTOPUYHBIX
sHepropecypcon/ Use of secondary energy

MUHHU-KBUTY 3JIEKTPCTAaHIUSUIAPBIHBIH KOHE
Ka3aH/IBIKTapAbIH KbITy SHEPTHACHIH ayJHTI
/TerumosnepreTrndeckuii ayaqut MUHH-TOC U
kotenbHbIX/ Thermal energy audit of mini-thermal
power plants and boilers

30

15

105

OKCIEPUMEHTTIK-3ePTTEY KYMBICHI
3KCHepI/IMeHTaIIBHO-I/ICCJ'IGI[OBaTe.HBCKaH
pabota

Experimental research work

13

Ammecmauusn

Ogopmnenue u 3aujuma mazucmepcKoi
duccepmayuu




