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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




Bistiv 6epy 6armapiaamacbinbiH Ma3MyHbl/Coniep:kanne oopa3oBareibHoii mporpammsbl/Content of the educational program

Mopynb ataysl/ KZ/ Cemectp/ [Ton koapl/ [onHiH ataybl/ KOMEJI}?SH)TK/EI;KH " HHCESII:;U&?(}), Ma OKP?]e? 9;:;1:1?1/
Ne | Haspanme momyist/ ECTS Cemectp/ | Kog mucriuruimHb!/ Hazpanue auciurmnHbl/ commonent/ Cvele | koHTpoms/ Fgrm o6 IIeI}{,I/IH JEduc
Module name Semester | Discipline code Name of discipline y P 24
and Component of control ational outcome
1. BII mukai (KK/TK) = 35 kpeaut /Huxa B (BK/KB) = 35 kpeautos/ BD cycle (KV/EC) = 35 credits BK
GTPh 5201/IEN FrouteiM Tapuxsl MeH punocodusicel / Mctopus
5 1 u punocodus nayku / History and philosophy BJI/BK Emt/Ox3/Exam | OH/PO/LO 1
Foutbivu- 5201/ HPS 5201 of science
HEHATOTHIAIBIK ShT (k) [eren Timi (kociOou)/ MHOCTpaHHBIH S3BIK
KbI3MCT HOTI3/CP1 5 1 5202/1Ya(p) (mpodeccuonansusrit)/ Foreign language BJI/BK Em1/Ox3/Exam | OH/PO/LO 3
| fOcnons: mayme- 5202/ FL(p) 5202 | (professional)
ZhBP 5203/PVSh | Xoraps! 6inimMHiH negarorukace /[legaroruka
gf:;g%l’eﬁgggf 4 . 5203/HSP 5203 | sercmeit mxossr/ High school pedagogy bJ/BK Ew/Jxs/Exam | OH/PO/LO 4.6
S BPs 5204 Backapy nicuxosorusicer /Ilcuxosorus
pe dz(;ggf::gf : Cr:;(ijvi ty 4 2 /PU5204/PM5204 | ympanenusi/ Psychology of management bIUBK Evr/Oxs/Exam | OH/PO/LO 2,6
2 5 [enarorukaneik Toxipude/[legarornueckas BJI/BK Crir/3a4/Pass OH/PO/LO
npaktuka/ Pedagogical practice 2,4,5,6
Keury ZhEPOA X(I?Iny OHEPreTHKACHI MIOH/IEPIH OKBITY
HEPIreTUKACHIHBIH 4 1 5201/MPTD5201/ | 2RicTemeci /MeToanka npenoaaBaHus BJI/KB Ent/Sx3/Exam OH/PO/LO
FBUTBIMU- MTHPD5201 TerIosHepreTiyeckux aucuumuma/ Methods 45,6
TEXHHMKAJIBIK of teaching heat and power disciplines
Mocerenepi JKbLyaHEpreTHKA KOHE KBUTYTEX HUKAIaF bl
/Hayano- ZhZhGTM5202/ | FeUTBIMH-TEXHHUKABIK Macesenep /HaydaHo-
2 TEXHUYECKHE 5 2 NTPTT5202/STP | Texaudeckue nmpoOJIeMbl TEIIIOOHEPT€THKU 1 BJI/KB Emt/Ox3/Exam | OH/PO/LO 1
p - - -
pOOIEMBI HPE 5202 rermorexuukun/ Scientific and technical
TETIIOIHEPT e THKH/ problems of heat power engineering
teci%liecr;?ﬂfo?)rl]gms EERP 6203/IVE | LIHILIIK OHCPICTHRAIBIK PECypCTapibi OH/PO/LO
P 6 3 naiianany /Mcrons30BaHie BTOPUYHBIX BJI/KB EM1/9K3/Exam
of heat power 6203/USE 6203 / Use of secondary ener 8,9,11
engineering HEPropecypcoB ry ay
2. KII nukai (ZKK/TK) = 53 kpeaut /Huka IIJI (BK/KB) = 53 kpenuto/ PD cycle (KV/EC) = 53 credits
Sncpremica ore MZNEKZNEAGS | MUY sacKtperaum i e
OPHBIKTHI Aamy / LUTAMTK 2 ) OH/PO/LO
SHepretyika 1 5 1 5301/TEAMTPB /TennosHepreTHYECKUH ayuT MHHH T9C u IMJ/BK Em1/9K3/Exam 7.9.11
3 CrolUIBOe 5301 koTtenbHbIx/ Thermal energy_audlt of mini-
M /E thermal power plants and boilers
pasputhe / BNSTEY ZhTAZhS JKorapsl TeMIiepaTypaibIK arperaTrap/ibiH
and Sustainable
Development 5 3 6302/NRVA JKYMBICBIHBIH ceHIMLTIr /Haae:kHOCTh a/BK Em1/Ox3/Exam | OH/PO/LO 8
P 6302/ paboThI BRICOKOTEMIIEPATYPHBIX arperaros/




RWHTAG6302 Reliability of work of high-temperature
aggregates
ZhTETA JKp1Ty TeXHUKANBIK 3KCIIEPUMEHTIHIH OH/PO/LO 1
5303/TTTE5303/ | T€OPHACH MeH onmicremeci / Teopus U TeXHUKA TIJI/BK Earr/x3/Exam
ITTTE/ 5303 TeIoTeXHUueckoro skcrnepumenTta/ Theory
and technique of thermotechnical experiment/
ODTA5301 OTBIH JaibIHIAY TEPMUSIIBIK oaicTepi / OH/PO/LO
/TMPT5301/ TepMudeckre METO bl TIOJITOTOBKHU TOTUTUBA/ I1JI/KB Emt/9Ok3/Exam 8,13
TMFP 5301 Thermal methods of fuel preparation
KaTTbl TYpPMBICTBIK )KOHE OHJIPICTIK OH/PO/LO
KTOKOTA5301/ ;(EIFIII[LIKTapiLI OHJICYTiH TepMHfgIHi onicrepi / 8,13
TMPTBPO5301/ |/ ' CPMHHUCCKHE METOIBI HIEPEPADOTIH IJYKB Emt/DK3/Exam
TBEPJBIX OBITOBBIX M MPOU3BOICTBEHHBIX
TMSDIWP5301 . .
orxonoB / Thermal methods of solid domestic
and industrial waste processing
JKacaHpl HHTEIICKT JKOHE SHEPTHUS
ZhIEOEK5301/ ;I}:;mpclleleH 3K0310FI/I$:II)I: KElyl;IC(l)SZ([)lFl/ e
[IEBEP5301/AIE | | CKYCCTBCHHBIM HETCILICKT 1 SKOTOTHACCKAA JYKB Emt/Dk3/Exam | OH/PO/LO 1.4
SEP5301 0e30macHOCTh SHEPreTHYECKOro
npousBoactea/ Artificial intelligence and
environmental safety of energy production
8525753275/;\35 Islﬁ;ﬁlgnﬁzl;remm / Manast sHepreTHKa/ IJUKB Emt/x3/Exam OH:((I)’(])-:/3 LO
ZHKEAZNS3041 | L e crcrens OHPOILO
Kbity AST 5304/ AHS | YHEIEP st T171/BK Em1/2K3/Exam
SHEpreTHRATHK 5304 TeriocHabxkerus/ Autonomous heating 7,10
KyHenepid xobanay systems
e }Kbmy:-)HepreTHKanbm )Ka6.I[I)IK"1-"apI[bIH
TD0CKTHPOBAHIE 1 ZhZhl1ZhN HEKEHepITiK sxobanay Herizaepi / OCHOBBI
pOHTI/IMEBaLII/I}I 6302/0IPTO WH)KEHEPHOTO MPOEKTUPOBAHUSI T1JU/KB Ent/Sx3/Exam OH/PO/LO
TEIIOSHEDECTHHIECK 6302/ FEDHPE | TeruiosHepreTHueckoro 000pymoBaHus/ 7,10,11
X CHCTeﬂ / Design 6302 Fundamentals of engineering design of heat
and optimization of power equipment = .
heat power systems ZhZhZhZh6302/ | XKburymen xabapIKTay Kykenepin xobanay / OH/POILO
PST 6302/ DHSS | ITpoekTrpoBaHKe CHCTEM TETIIOCHAOKEHHUS/ I[J/KB EmT/3K3/Exam 71011
6302 Design of heat supply systems —
Maiinanasy/ ZhKEZhP6303/ >KI:IJ'IYM6H KaMTaMachI3 €Ty JKy#enepin
o naiianany /OKCITyaTamus CHCTeM OH/PO/LO
OKcIuTyaTaloHHBIN EST6303/ TemocHabxerms/ Operation of heat supply I[MJA/KB Em1/OKx3/Exam 812
/Operational OHSS 6303 :

systems



https://www.multitran.ru/c/m.exe?t=4904523_1_2&s1=%F2%E5%EF%EB%EE%F2%E5%F5%ED%E8%F7%E5%F1%EA%E8%E9

ZhZhP6303/ ETS | XKeuty skemninepi naiiganany / DKCIuTyaTamnus OH/PO/LO
6 3 | 6303/ JOHN 6303 | Termossix cereii / Operation of heat networks VKB Ent/Owcs/Exam 8,12
JKbutysHepreTUKalIbIK KOHABIPFbUIAP/bI aliJajlany
ZhKPKOKT Ke31H/ie KOpIllaraH OPTaHbl KOpray
5304/ TexHosorusapsl / [IpupojooXpaHHbIe OH/PO/LO
4 2 PTRTUS5304/ TEXHOJIOTHH TIPH PabOTEe TEIUIOIHESPTETHYESCKIX /KB Emt/Ox3/Exam 7,13
EPTOHPP5304 | ycranosok / Environmental protection technologies
with operating heat power plants
Zh E th KO K AP >KLIJ'Iy 9HepF€'5TI/IKaJ'IBIK KOHABbIPFbUIAPbIHBIH
K5304/ JKYMBICBI K€31H/€ KOpLIaraH OpTaHbl KOprayra
apHaJFaH mporecTep MeH Kypburrbniap / [Iporecchbr
4 2 PA%:?OS ETU Y amnmnaparhl 3alMThl OKPYXaIOIIeH cpebl npu I1JI/KB Em1/Ox3/Exam OH/7P](_)3/LO
paboTe TEII03HEPTETHUECKUX YCTAHOBOK / !
PDEPDOTPP Processes and devices for environmental protection
5304 during the operation of thermal power plants
OHEPKICIITIK KOCITOPBIHIAPBIH JKBLTY IIEKTP
O th E KTP KS KOHABIPFBIJIAPbIHBIH TEXHOJOTHUAJIBIK TPOUECTEP i,
6305/ KYPBUIFBUIAPBI MeH cxemanapbl / TexHonoruyeckue
5 3 TPASTUPP | ['POHCCCDL, ATIAPATEI H CXCMBT IJI/KB Emt/Ok3/Exam | OH/PO/LO 8
/ TCIUIOOHECPICTUYCCKUX YCTAHOBOK MPOMBINIJICHHBIX
6305 npemnpustuii/ Technological processes, devices
TPDSTPPIE 6305 | and schemes of thermal power plants of industrial
enterprises
Kbty 37€KTp CTaHUUATIAPBIHAA OTHIHIBI
Zh ESODPPE HaﬁLIHﬂay JKOHC HaﬁﬂaﬂaHyﬂHH NEPCIICKTUBAJIbI
6305/ PMPITTES | onicrepi / ITepcriekTHBHBIE METObI TIOATOTOBKHU U
5 3 6305/ UCI0JIb30Banus Tormea Ha TOC / Promising VKB Emr/Oxs/Exam | OH/PO/LO 8,9
PMPUFTPP 6305 | methods for preparing and using fuel at thermal
power plants
Koy 3eptrey Toxipube /MccnemoBarenbekas MpaKTUKa/
SHEpreTHKACHIH/aF bl 8 2,4 Research scientific training IJ/BK Crm/3aa/Pass
3eprTey FruibiMu-3eprrey xymbicsl /Hayuno-
MaTepHaiaphl MeH 24 1,234 uccrenoBaTensckas pabora / Research scientific I1I/BK Crin/3au/Pass
omicrepi / work
Ma;eegg‘;f 1 OH/PO/LO
HUCCIEeN0OBaHUH B MarucTpitik quccepTalisHbI TIPKEY KOHE KOpFay 1,79,11
TEII0dHEPreTHKe / 8 4 /OdopmiteHrEe U 3alITa MATHCTEPCKOM TJI/BK MD/MI/M]

Materials and
methods of research
in thermal power
engineering

muccepraiuu/ Formalization and defense of a
master's thesis



https://www.multitran.ru/c/m.exe?t=7087579_1_2&s1=%C8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%EF%F0%E0%EA%F2%E8%EA%E0
https://www.multitran.ru/c/m.exe?t=3885843_1_2&s1=%ED%E0%F3%F7%ED%EE-%E8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%F0%E0%E1%EE%F2%E0
https://www.multitran.ru/c/m.exe?t=3885843_1_2&s1=%ED%E0%F3%F7%ED%EE-%E8%F1%F1%EB%E5%E4%EE%E2%E0%F2%E5%EB%FC%F1%EA%E0%FF%20%F0%E0%E1%EE%F2%E0

Monpep Typanbl majgimMerrep/CBenenns o gucuunmuax/Disciplines Information

Kpenu
TTEp
caHbl/ .
i OKky HoTHHKECH/
IlonHin aTaybl/ . Kommnu
IToHHIH KbICKAIIA CHIATTAMACHI/ Pe3zyabTart
HaunmeHnoBanue eCTBO
Ne [ —— KpaTkoe onucanue q1ucuunJIHHbL/ KpexuT oGyuenms/
L Short description of the discipline Educational
Discipline name P P os/
outcome
Numbe
r of
credits
1. BIT mukai (KK/TK) = 35 kpemut /Huka BJI (BK/KB) = 35 kpeauton/ BD cycle (KV/EC) = 35 credits BK
Inki 6a30BBIX AMCHUILIAH
By30BcKkHii KOMIIOHEHT
[ToHHIH MaKcaThl — MaTUCTPAHTTHIH )KEKe KAaCHETTEPiH JaMBITa OTBIPHIII, KOCION IIET TUTIH MEHTepyTe, OKBITBUIATHIH TLT €JiHIH
MOJICHHETIH Olnyre *oHe KaciOu JKoHE JIMHI'BUCTHKAJIBIK OUTIMIe Heri3[ieIreH apHaibl )KaHe ICKepIliK IaFIbuIapabl MEHIepyre
yipery. [lonHiH Ma3MyHBI: biniM, akaaeMusIbIK Oaraap, TaOBICTHI KAphIM-KAThIHAC MPUHITUTITEP], HOTHIKE1 iCKepIIik cyx0aT
JKYPTi3yZeri TaObICTHIH KYNHsIIaphl, TONTHIK Oaraap, KOMaHAada dKYMBIC iCTel OLTy, KOMaHAAIBIK PYXTHI TAMBITY, TYJIFaHBIH
KG[H6aCIHI)IJ'II)IK KaCI/IeTTepiH AHBIKTAYy, JIaMbITyJarbl GSGKTi MQACCJICIICP. XaJIbIKapaJlbIK KaTbIHACTApP, MIACHUETAPAJIBIK
KOMMYHUKAIIMSTHBIH, MaHBI3/IbI acIIeKTiIepi. MAMaHHBIH iCKepIiK KacHeTTepi, KembOacIIbUIBIK, Ta0BICTEl OACIIBIHBIH HETi3Ti
KacHeTTepi, KociOM cajlafiaFbl CamlaHbl 0acKapy NpOIICCIHIH MaHBI3JBUIBIFEI, XaJbIKAPAIbIK OalllaHBICTap YKOHE OJIAPJIbIH
3aMaHayd MaMaH eMipiHAeri peili, 3aMaHayH TeXHOJIOTHSIapAbIH JaMybl, KOpIIaraH OPTaHBI KOPFayMeH jKaHa TEXHOJIOTHsIIap,
JKaHAPTBUTATBIH 3HEPTHUs KO37epi, OoaliaK SHEPTHUACKl, TAOMFAT XKOHE YHEPrUsl, MEAUIIUHAIIBIK TEXHOJIOTHSIAPIbIH JaMYEI,
21 Fachlp MHHOBAIMSIIAPHI, TEXHOJIOTHSHBIH KOPIIaFaH OpTara acepi, aKknapaTThIK TEXHOJOTHSIAPIBIH JaMYbI XKOHE OJIap/IbIH
Kazipri 3amanfbl Koram, Kasakcran PecryOnmukacel 35KOHOMHKAcCBIHBIH Ka3ipri karmaiibl, 6ap mpoOnemarnap jKoHe OJapIibl
nrenry sxkonmapel. ToxipuOernik cabakTapia MarucTpaHTTap Ty#iHieMe (pe3toMe), UIecIe Xar jKacauipl, Kociou mpoduiib
JKacalJpl, YCHIHBIC XaT jka3ajpl, «TaOBICTEI MaMaHHBIH TICHXOJIOTHSUIBIK, MOPTPET TaKBIPHIOBIH/IA TIPE3CHTAINS 93ipIei i,
IIaFbIM, CYPaHBIC XKACaWIbl. , MAMaHJBIK CaJaChIHIA JXKapHama jkacay, «boamak MaMaHIBIFBIHIBI Kajlail eJIecTeTeciH?»
. TaKBIPBIOBIHA TIOCTEp A3ipiey; «Ci3 Oonamax MaMaHIBIFBIHBI3IBL Oemeni nen oimaiicer3 6a?» KopeITeiHABI Oara TecTiney
WHocTpaHHBIH A3BIK N
1 HOTHXKeJepl OOMbIHIIA aHBIKTATAIbL. 5 OH/PO/LO 3

(npoeccrnonabHbIH)

Lenv Oucyuniunel - obyueHue npopeccuoOHarbHOMY UHOAZLIYHOMY OOWeHUI0 C pa3gumuem JUYHOCHHbIX KA4ecme
Mazucmpanma, 3HAHUeM KyAbmypbl CMPAHbl U3YHAEMO20 A3bIKA U NpuoOpemeHuemM CneyuanbHblX U O0en06blX HABbIKOS,
OCHOBAHHBIX HA NPOPECCUOHANLHBIX U JUHSBUCIMUYECKUX 3HAHUAX. Jucyuniuna codepacum: Obpazosanue, akaoemuieckast
HAnpasieHHoCms, NPUHYUNBL OCYWECMBENIeHUA YOAUHOU KOMMYHUKAYUU, CeKpembvl Ycnexa npoeeoeHus HpOOyKMUBHO20
0e1068020 cobecedo8anus, epYNno6as OpUeHMUPOBAHHOCMb, YMeHUe pabomams 6 KOMAanoe, pazeumusi KOMAHOHO20 0yXd,
onpeodenenue TUOePCKUX Kavyecme JUYHOCTU, AKMYATbHbIE BONPOCHL PAZSUMUL MENCOYHAPOOHBIX OMHOWENU, sadxcHeliuiue
ACNEKMbl MEXHCKYIbIMYPHOU KOMMYHUKAYUU. OeN08ble Kauecmed CHeyuaiucma, au0epemeo, OCHOBHbIE Kauecmed YCHeuHo20
PYKOBOOUMENA, 8ANCHOCHL KAYECHEEHHO20 YNPABNIEHUeCKO20 npoyecca 8 NpogeccuoHanvHoll cgepe, medxcoynapoonvle
KOHMAKMbL U UX POIb 6 HCUSHU COBPEMEHHO20 CREYUANUCTI, PA3GUTNUE COBPEMEHHBIX MEXHON02Ul, CE:3b HOBbIX MEXHON02UI C
3awumoni okpyosicaroujell cpedvl, BOCNOTHAEMbIE UCMOYHUKU DHEPIUl, dHepaus 0yoywieco, npupooa u dHepeus, passumue
MeOUYUHCKUX eXHONo2uY, Hosuecmsea 21 eeka, énusHue mexHon02ull, OKa3bleaemoe Ha OKPYy#Caiowyio cpedy, passumue
UHGOPMAYUOHHBIX MEXHONO2ULl U UX GIUSAHUE HA COBPEMEHHOe 00Wecmeo, cospemeHHoe cocmosiHue 3Konomuru PK,
cywjecmayiowjue npobnemvl u nymu ux pewenus. Ha npaxmuueckux 3auamusx mazucmpanmol cocmagam pesiome (CV),
conpogooumenbHoe NUCbMO, c030a0ym NPOpecCcUOHATbHBII NPODULL, HARUULYI PEKOMEHOAmenbHOoe NUCbMO, pa3pabomaiom
npesenmayuio Ha _memy «llcuxonozuyeckuii nopmpem _YCHewHo20 CReYyuanucmay, COCMAsAm pexkiamayuio, npocwvdy,




co30a0ym pekiamy no cepe npogeccuu (no npedocmagieHuro cepeucd, RpooyKyuu u m.o.), pazpabomarom nocmepuvl Ha
memwt: «How do you see your future profession?»; «Do you think that your future profession is prestigious?». Hmozosas
oyenka 6yoem cghopmuposana no pe3yibmamam mecmupo8anus.

The purpose of the discipline is to teach professional foreign language communication with the development of the master’s
student’s personal qualities, knowledge of the culture of the country of the language being studied and the acquisition of special
and business skills based on professional and linguistic knowledge. The discipline contains: Education, academic orientation,
principles of successful communication, secrets of success in conducting a productive business interview, group orientation,
ability to work in a team, development of team spirit, determination of personal leadership qualities, current issues in the
development of international relations, the most important aspects of intercultural communication. business qualities of a
specialist, leadership, the main qualities of a successful leader, the importance of a quality management process in the
professional field, international contacts and their role in the life of a modern specialist, the development of modern
technologies, the connection of new technologies with environmental protection, renewable energy sources, the energy of the
future, nature and energy, the development of medical technologies, innovations of the 21st century, the impact of technology
on the environment, the development of information technologies and their impact on modern society, the current state of the
economy of the Republic of Kazakhstan, existing problems and ways to solve them. During practical classes, master's students
will draw up a resume (CV), cover letter, create a professional profile, write a letter of recommendation, develop a presentation
on the topic “Psychological portrait of a successful specialist,” draw up a complaint, request, create advertising in the field of
profession, develop posters on the topic: “How do you see your future profession?”’; “Do you think that your future profession
is prestigious?” The final grade will be determined based on the testing results.

Hcropus u dpunocodus
HayK{

[ToHHIH MaKcaTbl — OHBIH TAPUXU JUHAMHUKACBHIHIA FHIIBIMU TaHBIMFA COHKEC HETI3T1 KBI3METTIH AaMy 3aHABUIBIKTapbl MEH
TeHJCHIMSUIapBIH 3epTTey. [IoHTe: FEUIBIM TapuXbl MEH (GHII0CO(HUSCHI II9HI, FRUIBIMHBIH HJICOJIOTHSIIBIK HET13/1epi, FEUIBIMHBIH
(GyHKIMSIAPBI, FRUIBIMHBIH TTalia 00ybl MeH JaMybl, Exxenri qyHueaeri, opra racklpiiapAarbl )oHe KaiiTa epiey Ad9yipiHaeri
FBUIBIM, Ka3ipri eypoIayblK FBUIBIM — KIIACCHKANBIK FHUIBIMHBIH JaMy KE€3€Hi, FhIJIBIM JaMYybIHBIH KIACCHKAIBIK €MeC KOHE
KJIACCHKAJIBIK eMeC Ke3eHICPiHiH HeTi3T1 YFhIMIaphl MEH OarbITTaphbl, FhIIBIMU OUTIMHIH KYPBUIBIMBI MEH JIEHIeiIIepl, FEUTBIM
KoCill peTiHje, FBUIBIMHBIH HICAAAPBl MEH HOpManapbl, GUIOCO(USIBIK HETi3iepi FBUIBIM MEH FBUIBIMH IYHHETAHBIM,
FBUIBIMH JSCTYPJIEP MEH FHIJIBIMH PEBOJIIOLMSIAP, )KAPATHUIBICTAHY KOHE TEXHUKAIBIK FRIIBIMIAP TAPUXbI MEH (uiiocodusicel,
KOFaMIIBIK KOHE TYMaHHUTAPIBIK FRUIBIMAAD TapUXbl MeH (QrIocoduscel, Ka3ak (priaocoPpuACHHIAFE FEUIBIM (III0CO(HICH
MEH JHaJeKTHKa MacesesiepiH 3epTTey, Ka3ipri 3aMaHfbl FHUIBIMHBIH JaMYBIHBIH (GHiTocopMsUIBIK Macenenepi skahaH bk
epkeHneT. KOpBITHIHBI OaFa TeCT HOTHKeNepi OOMBIHIIIA aHBIKTAIAIbI.

Lenv oucyunaumvl - u3yyumov 3aKOHOMEPHOCMU U TEHOeHYUU PA38UumMis OCHOBHOU OeAMeNbHOCMIL 8 COONEemMCmEUU ¢
HAYUHbLIMU 3HAHUSAMU 8 ee UCTNOPUYECKOU OUHAMUKe. [JUCYUnIuHa codepoicum: npeomem ucmopuu u Guiocopuu HayKu,
MUPOBO33PeHYecKUe OCHO8bL HAYKY, (YHKYUU HAYKU, B03HUKHOGEHUEe U CMAHOGIeHUe HAYKU, Hayka 6 [lpesnem mupe,
Cpeoneserkogve u Bospoowcoenuu, cospeMeHHAs eBpONeUCKas HAYKA — KIACCUYeCKutl 3man paseumus HAyKu, OCHOGHbIE
NOHAMUSA U HANPABNIEHUA HEKTIACCUYECKO20 U NOCTNHEKNACCUYECK020 IMAN08 pa3gumus HayKu, CMpyKmypa u ypoSHu HaAYYHO20
NO3HAHUA, HAYKA KaK npogeccus, udeanvl u HOPpMbl HAYKY, QUIOCOPCKUe OCHOBAHUS HAYKU U HAYYHOE MUpO8O33peHue,
HayuHvle Mpaouyuu u HAy4Hvle pegoNIoyuu, UCMopus U QUIOCOpua ecmecmeeHHblX U MEeXHUYeCKUX HAyK, Ucmopus u
Qunocopua coyuarbHLIX U SYMAHUMAPHBIX HAYK, U3VueHue npobiem @urocopuu HayKu u OUATEKMUKU 6 KA3AXCKOU
@unocouu, gunrocoppckue npobremvl pazgumus co8peMeHHOU enobanvHou yusuruzayuu. Hmoeosas oyenka Oyoem
cpopmuposana no pe3yromamam mecmuposanusl.

The purpose of the discipline is to study the patterns and trends in the development of the main activity in accordance with
scientific knowledge in its historical dynamics. The discipline contains: the subject of history and philosophy of science, the
ideological foundations of science, the functions of science, the emergence and development of science, science in the Ancient
World, the Middle Ages and the Renaissance, modern European science - the classical stage of the development of science,
the basic concepts and directions of the non-classical and post-non-classical stages of the development of science, structure
and levels of scientific knowledge, science as a profession, ideals and norms of science, philosophical foundations of science
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and scientific worldview, scientific traditions and scientific revolutions, history and philosophy of natural and technical
sciences, history and philosophy of social and human sciences, study of problems of philosophy of science and dialectics in
Kazakh philosophy, philosophical problems of the development of modern global civilization. The final grade will be
determined based on the test results.

IIenaroruka BhICIIEH
LIKOJIBI

[MonHiH Makcatbl: MaructpanTTapasiy JKOO-1a neqaroriukaibiK MpoLecTi YHbBIMIACTBIPY JKoHE XKYPrizy OoibIHIIA OlTiMaepi
MEH JafIblIapblH AaMbITy. [IoHHIH Ma3MyHBI: MEJarorvka FRUIBIMBIHBIH 9ICHAMACHI, MEarorMKaHbIH TapuXH TaOWFaThI,
»kahanaHy *arIaibIHIaFbl XKOFapbl OUTIMHIH JaMybl, BoJIoH mporieci, Ka3ipri nejarorukaibik napaaurmanap, JKyie petinieri
MTeAAarOTHKAIBIK MPOIECC, HET3T1 Teopusutap, OuTiM Oepy >KYHeCiHiH 3JIEMEHTTEpiHIH CUIaTTaMachl. OuTiM Oepy Ma3MYHBI,
CTYIICHTTEP/IH FhUIBIMH-3€PTTEY KYMBICTAPHI, 3aMaHayn O0u1iM Oepy Texnonorusuiapsl, XKOO-x1a okeity popmanapsi, JKOO-
Jla KPeOUTTIK OKBITY JKY#eci, aBaii3ep, ThIOTOp, PETUCTPATOPABIH KBI3METI, OiTiM Oepyaeri MeHekMeHT. KopeIThIHIBI Oara
TECTIIICY HOTHXKeIepi OOMBIHIIA aHBIKTAIAJIBI.

Lenv Oucyunaunvi: popmuposanue y mMacucmpanmos 3HAHUN U YMEHUll Op2aHu3ayuu U NposedeHus Nnedazo2uyecKozo
npoyecca 6 gysze. Jucyuniuna cooepoicum. Memooono2us neoazocudeckol HAyKu, UCmopudecKuli xapakmep neoazocuxi,
pazeumue gvicuie2o 06pazoeanus 8 ycaosusax enobanuzayuu, borounckuii npoyecc, cospemennvie nedazocuieckue napaousmbl,
nedazocuueckuii npoyecc Kaxk CUCMeMd, OCHOBHble Meopul, XapaKxmepucmukda 1eMeHMO8 CO0epiHCaHUs 00pa306anus,
HAYYHO-UCCIe008AMENbCKASL paboma cmyoenma, cospemennbie 00pazosamensvhbie MexHoa02uU, Gopmvl 00yueHus 8 y3e,
Kpeoumnas cucmema o0yueHus 6 8y3ze, 0esmelbHOCMb 3068aui3epd, MblOmMopd, OQuc pecucmpamopd, MeHeONCMeHMm 6
obpazosanuu. imozoseas oyenxa 6ydem cghopmuposana no umo2am mecmuposanusl.

The purpose of the discipline: to develop master's students' knowledge and skills in organizing and conducting the pedagogical
process at a university. The discipline contains: the methodology of pedagogical science, the historical nature of pedagogy, the
development of higher education in the context of globalization, the Bologna process, modern pedagogical paradigms, the
pedagogical process as a system, basic theories, characteristics of the elements of educational content, student research work,
modern educational technologies, forms of training at the university, credit system of education at the university, activities of
the advisor, tutor, registrar's office, management in education. The final grade will be determined based on the testing results.

OH/PO/LO 4,6

IIcuxomorus
YIpaBIEeHUS

[TonHiH MakcaThl — Oackapyra KaTBICATBIH aJaMIaplarbl CUXUKAIBIK MTPOIECTEP/Ii 3ePTTEY JKOHE KYMBICIIBUIAD YKBIMBIH
Oackapy MoceJelepiH IICHly YIINiH 3aMaHayd MCHXOJIOTHUSIIBIK ICTEMEHI KOJIJaHy/la TCOPHSUIBIK OUTIM MEH TOKIpHUOEIiK
JarapUIapael 1ambeITy. [ToHHIH Ma3MyHBI: 0acKapy ICHXOJOTHACHIHBIH IIOHI MEH HETi3T1 MiHAeTTepi, Oackapy xyiecinmeri
TYIFa JKOHE JKeKe IIOTEHIMaN, YHBIMHBIH MOTHBALMACHI MEH THIMALIIr, YHBIMAAFbl KOMIOACHIBUIBIK, KYH3eNiC IeH
SMOIMOHAIBI KYHIN Kairy, OacKapy IIenriMaepid KaObIiIayasIH IICHXOIOTHSIIBIK HEeTi3Aepi, KOFaMAarsl TYJIFaapajblK KapbIM-
KaThIHAC. MEHEJDKMEHT, XKamKal ncuxoJiorusicbl KopbIThIHBI OaFa TecTijiey HoTHKelepi OOHBIHINIA KaIbIITACa bl

Lenv Oucyuniunvl dopmuposanue meopemudeckux 3HAHUL U NPAKMUYECKUX HABbIKOS HNPUMEHEHUs COBPEMEHHOIl
NCUXONI02UHECKOU MemOO00a02UU OISl UYHEHUSL NCUXUYECKUX NPOYECCO8 Y i00ell, 3AHUMAIOWUXCS YIPAGIeHUeM, U peuleHus
3a0a4 YNpaeieHus KOJNEKMUBOM pAOOMHUKOS. JUCYUNIUHA CcOOepICcUm. npeoMem U OCHOBHble 3a0adu NCUXONO2UU
VApAaeneHus, TUYHOCHb U NOMEHYUAN TUYHOCTIU 6 CucmeMe YNpasieHus, MOmusayus u dpghexmuenocms O0esamenbHOCmu
op2anu3ayul, AUOePCME0 6 OP2AHUAYUU, CMPEcC U IMOYUOHANbHOE Bbl2OpAHUe, NCUXOJIOSUHECKUe OCHOBbl NPUHAMUSA
VAPABNEHYEeCKUX PeuleHull, MeXCIUIHOCMHOoe obujeHue 8 MeHeOdcMenme, ncuxonozua kongnukma Umozosas oyenxa 6ydem
chopmuposana no umoz2am mecmupoB8anus.

The purpose of the discipline: the formation of theoretical knowledge and practical skills of applying modern psychological
methodology to the study of mental processes in people involved in management and solving the problems of managing a team
of workers. The discipline contains: The Subject Matter and Main Tasks of Management Psychology, Person and Person's
Potential in Management System, Motivation and Organizational Performance, Organizational Leadership, Stress and
Emotional Burnout, Psychological Foundations of Managerial Decision Making, Iterpersonal Communication in Management,
The Psychology of Conflict. The final grade will be determined based on the testing results.

OH/PO/LO 2,6

IMenaroruueckas
IIPaKTHKA

MaMaHIBIKTEIH OKY-9iCTEMEIIIK KEIICHI XKOHE MOHHIH OKYy-d[iCTEeMEeNiK KelleH] Maiiblaaay OOWBIHINA AJpic, MPaKTHKAIBIK
JIaF/IblIapibl  MEHIepy, NPaKTHKAIBIK XKOHE 3epTXaHajblK cabakrappl OTKi3y YIIIH OKY-9JICTEMEIliK MaTepHalgapabl

OH/PO/LO
2,45,6




JalbpiHAay, OaKpuIay ic-1Iapanapbid AaibiHaay. OKymiblFa OarbITTaIFaH OKBITY )KoHe Oarajiay HPUHIMIITEPIH eCKepe OTHIPHII,
OKy cabaKkTapblH YHBIMIACTBIPY KOHE OTKi3y OOMBIHINIA MMPAKTHKAJIBIK JaFIbUIapAsl MeHrepy. JKammait oHnaitH KypcTapabiH
9JIEMEHTTEPIH albIH/AY.

Ipuobpemenue npaxmuueckux nHaswvikog noocomosku YMKC u YMK]J], noocomoeka yueOHo-Mmemoouueckux Mamepuanos oJis
Npo6eOeHUs NeKYUOHHBIX, NPAKMUYECKUX U JAO0OpaAMOPHLIX 3aHAMULl, NOO020MOBKA KOHMPOIbHLIX MePONPIUMUIL.
Ilpuobpemenue npaxmuueckux HAGbIKO8 pPabOMbL NPOGEOCHUs. OPLAHUZAYUU U NPOBEOCHUs YHEeOHbIX 3AHAMUL C YYemoM
NPUHYUNOE CMYOEHMOYEHMPUPOBAHHO20 00y1eHust u oyenusanust. [10020mosKa d21emMeHmos Macco8wbix OHAAUH KVPCO8.

Acquiring practical skills in preparing educational and methodological complex of the specialty and educational and
methodological complex of the discipline, preparing educational and methodological materials for conducting lecture, practical
and laboratory classes, preparing control activities. Acquiring practical skills in organizing and conducting training sessions,
taking into account the principles of student-centered learning and assessment. Preparation of elements of mass online courses.

Mertoanka
MIpenoiaBaHus
TETUIORHEPT eTHIECKIX
JHUCITUTLIHH

[ToHHIH MakcaThl — MaruCTPAHTTAPIBIH JKOFAphI KOHE KOFApBl OKY OpPHBIHAH KeHiHTi OLtiM Oepy YHBIMAAphIHAA OKY JKOHE
FBUIBIMHU YAEPICTI XKOcHapiiay jKoHe YHBIMIACTHIPY AaFIbUIapblH JaMbITy. [ToHHIH Ma3MyHBI: OLTIM aiymibiFa OarbITTajFaH
OKBITy OHE Oaranmay NPUHIMITEPi, JKBUTY-DHEPTreTHKANBIK IIOHAEPIl OKBITY OMICTEMECiHIH Heri3ri Moceneinepi, OKy-
o/iCTEeMeNiK KaMTaMachl3 eTyiH KypaMbl MEH KYPBUIBIMBI, OKBITY/IBIH 9JIiCTepi MEH NMPHUHIMIITEP], OKBITYLIBIHBIH OaKblIay
JKOHE TY3ETY iC-OpEKeTi, OKY YICPICiH OCICCHIIPY KOJAaphbl, NalbIHABIK ICHIEii TOMCH CTYyICHTTEPII OKBITY dIICTEMeECH,
OKBITY/IBIH TICHXOJIOTHSIIBIK-TUIAKTHKAIBIK MOHI OOMBIHIIA CTYICHTTEPAIH ©31HAIK XKYMBICHI, ITH(PIBIK TEXHOIOTHSIAP/IBI
naiijjagana OThIpbIN, OaKaaBpuar CTyJAeHTTEepIMeH Kepi Oainanbic. Toxipubenik cabakrap/a MarucTpaHTTap 3aMaHayH JKoHe
WHHOBALMSUIBIK (OHBIH IMIiHIEC OU(GPIBIK) OKBITY TEXHOJOTHUSUIAPBHIH KOJAAHYAB! YHpeHeai; Oi1iM, FRUIBIM KoHEe MHHOBAIIHS
MHTErPalMsChIH €CKepe OTHIPBIN, OKBITHUIATHIH IIoHAEp OOWBIHIIA OKYy-d[icTeMeNiK Marepuangapisl a3ipiey: Japic
KOHCIIEKTICIH KYpacThIpaMbIH, OEpUIreH TaKbIPBINT OOWBIHINA TOHKIpHOETiKk cabakka TarchlpManap KypacThIpaMblH, OepinreH
TaKbIpbIl OOWBIHIIA TECT TalcChpManapblH d3ipieiiMid. KopbITbiHABI Oara NOpTQOIMO KOpFay HAOTHXKeJepl OoibIHIIA
aHBIKTaIagbI.

Lenvio oucyuniunvl A611emcsa Gopmuposanue y Macucmpanmos Ha8blko8 NAAHUPOBAHUS U Op2aHU3AYUY 0OPA3068aMeNbHO-
HAyuHo20 npoyecca 6 YupedxsCOeHuu GbiCuie20 U NOCAe8Y308CK020 00pA306aHUA. JJUCYUNIUHA COOEPIHCUM: NPUHYUNbI
CMYOEeHMOYEHMPUPOBAHHO20 0OYHEHUs U OYEHUBAHUS, KTI0Uegble 8ONPOCHl MeMOOUKYU NPEeNn00A8aANUs ENI0IHEPLEMULECKUX
OUCYUNTIUH, COCMA8 U CIMPYKMYpa Y4eOHO-Memoouiecko2o obecneuenus, Memoobl U NPUHYUNnvl 00y4YeHUs, KOHMPOIbHO-
KOppekmupylowas O0esmelbHOCms Npenooasamens, Cnocodbl akmueuzayuu yueOHo20 npoyecca, Memoouxa o00yueHus
CMYOEHMO8 ¢ HUSKUM YPOBHEM OOVYEHHOCMU, CAMOCMOAMENbHA paboma CMmyOeHmos 6 NCUXON020-OUOAKMUYECcKol
cywHocmu 06yuenus, 006pamuyio céa3b ¢ 00yuanwuMucs 6aKanaspuama ¢ Ucnonb3o8anuem yugposvix mexvonozuil. Ha
NPAKMUYECKUX 3AHAMUAX MAUCPAHMbL HAYYAMCA NPUMEHAMb CO8PeMEeHHble U UHHOBAYUOHHbIE (8 TMOM HUCHe Yugposbie)
mexHono2UuY 00yueHus; paspadamvléams yueOHo-MemoouyecKue Mamepuansl o npenooasaemvimM OUCYURTUHAM C YYemom
unmezpayuu 06paA306aHUs, HAYKU U UHHOBAYULL: pA3PAdOMAI0 KOHCNEKM NeKYyuu, cOCMAagam 3a0ayu 0N NpaKmuyeckozo
3aHAMUA N0 3A0AHHOU MeMe, paspabomarom mecmosvle 3a0anus Nno 3aoaunol meme. HMmoeosaa oyenka 0ydem
chopmuposana no umozam 3auunsvl ROPM@Poauo.

The purpose of the discipline is to develop master's students' skills in planning and organizing the educational and scientific
process in institutions of higher and postgraduate education. The discipline contains: the principles of student-centered learning
and assessment, key issues in the methodology of teaching heat and power disciplines, the composition and structure of
educational and methodological support, methods and principles of teaching, control and corrective activities of the teacher,
ways to activate the educational process, teaching methods for students with a low level of training, independent work students
in the psychological and didactic essence of learning, feedback to undergraduate students using digital technologies. In practical
classes, undergraduates will learn to use modern and innovative (including digital) teaching technologies; develop educational
and methodological materials on the taught disciplines, taking into account the integration of education, science and innovation:
I will develop a lecture summary, draw up tasks for a practical lesson on a given topic, develop test tasks on a given topic. The
final grade will be determined based on the results of the portfolio defense.
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Hayuno-texnunueckue
poOIEeMBI
TETJIOPHEPTEeTUKU U
TEIUIOTCXHUKH

[ToHHIH MaKcaTbl — MaruCTPaHTTAP.IbIH SHEPTUSHBI TYPJICHIIPYAIH 3aMaHayn CXeMallapblHbIH THIMIUIITiH Oaraiay, sHeprus
OHIIPY/IiH >KaHa OMICTEpiHIH KeNlemeriH Oaranay >KOHE WHHOBANMSIIBIK d3ipieMenepni TokipuOere €HT3y HaFIbplIapbIH
JaMbiTy. [IoHHIH MasMyHBI: Ka3ipri Ke3eHJeri OSHEepreTHKaHbIH JaMybIH Taijay, >KbUly JKOHE Macca ajMacyabl
UHTeHCcHUKALUSIIAY SIiCTepl, Ka3ipri xKaFaaiibl, ®KbUTy )KOHE JJIEKTP SHEPTUSICHIH ally JKOHE TYPJICHIIPY/iH NepCIIEKTHBAIBIK
onicTepi, MepCreKTHBTI Oy >oHE Ta3 TYpOMHANBIK KOHJBIPFBUIAP, apanac IMKINAp MEH KOHIBIPFBUIAp, KalTaiama
SHEPreTUKANBIK pecypcTap MeH KaJIBIKTap bl SHEPIreTUKANIBIK OTBIH PETiHJIe Maiianany, )KaHapThUIATBIH SHEPTUsl KO3JepiH
Maianany, SKOJOTHSIIBIK KOAEKC, eJIIH dHEpreTHKANbIK Kayincizmiri. ToxipuOenik cabakrapia MarucTpaHTTAp FHUIBIMU-
TEXHUKAIBIK aKIIapaTThl TAIIAY/bI, 3ePTTEY TAKBIPHIObI OOMBIHINA OTAHBIK )KOHE MIETEIIIK TOKIpHOSHI 3epeaey i, FhUIBIMU
MpOOJIEMaHbl, THIIOTE3aHBl aFa KOKOJBI, FRUIBIMH 3€pTTEYIiH OOBEKTIiCi MEH IOHIH aHBIKTayIbl, ©3EKTLIIrH ToNenaeymi,
3epTTeyAiH MakcaThl MEH MIHAETTEPiH KOIOJIbl YHpEHEeAl. MarucTpilik JUccepTanusl TaKbIpbIOBIH 3epeliey, MPaKTHKAIBIK
MaHBI3JBUIBIFBIH JKOHE FHUIBIMU JKaHAJBIFBIH AHBIKTAY; KbUIY TEXHOJIOTHSCHI KOHABIPFBUIAPBHI MEH JKYHENIepiHIH SHeprus
LIBIFBIHOAPBIHBIH eceOiH, KANIBIK JKbUTy Ka3aHIBIFBIH MaijataHa OTBIPBIN, KAIABIK a3 KBUIYBIH CHIPTKbI 3HEPTUSHBI
naijagany KOHIBIPFBICBIHBIH eceOiH xyprizeai. KopbIThIHIb Oara jka30alna eMTHXaH jKoHe MOPTHOIHO KOPFay HOTHKENepi
OOMBIHIIIA aHBIKTAJIA IbI.

Lenvio oucyuniunvl s6asiemcst GopmMuposanue y MA2UCMpaHmos HAGbIKO8 OYEHKU IPOEKMUHOCMU COBPEMEHHbIX CXeM
npeobpaz06anust IHepeull, OYeHKU NEePCHeKMUSHOCMU HOBbIX CNOC0008 NPOU3600CmMed IHepIUull, GHEOPeHUsl 6 NPAKMUKY
uHHOBAYUOHHBIX paspabomok. Codepoicanue OUCYUNIUNBL AHATU3 PA3GUMUSL IHEPLETNUKU HA COBPEMEHHOM dMane, Memoobl
UHMEHCUDUKAYUU Menio- U MACCOOOMEHA, COBPEMEHHOE COCMOsIHUE, NePCNeKMUHble CROCODbL NOLYYEHUs. U NPe0OPaA3068aAHUsL
Men06oU U INeKMPUYECKOU IHepeull, NePCReKmueHble Napo- U 2a30mypounHbsle YCMAaHOBKU, KOMOUHUPOBAHHbIE YUKIbL U
VCMAHOBKU, UCHONb308AHUE SMOPUHHBIX IHEPLEMULECKUX PECypPCco8 U OMX0008 6 KAUeCmee IHEPeemuuecko20 Mmoniueda,
UCNONb308AHUE BO300HOBIAEMBLX UCTOYHUKOS SHEPSUL, IKOJLOSUYECKUL KOOEKC, IHepeemuieckas bezonachocms cmpansl. Ha
NPAKMUYECKUX 3AHAMUSAX  MASUCIMPAHMbL  HAVYAMCS  AHATUZUPOBAMb  HAYYHO-MEXHUYECKYIO  UHGOpMayuio, uU3y4ams
omeuecmeen bl U 3apyOedCHbIll ONbIM N0 MEMAMUKE UCCIe008AHUS, BbIOGUSAMb HAYYHYIO NPOOAEMY, SUNOME3Y, ONPeoeisim
00beKm U npeoMen Hay4yHo20 UCCIe008AHUS, OOKANCYI AKMYATbHOCHb, NOCMABAM Yelb U 3a0a4l UCCIed08aHUs, Onpedeisim
NPAKMUYECKYI0 3HAYUMOCMb U HAYYHYIO HOBU3HY NO MeMe MA2UCMePCKOU OUCCepmayuu,; npogedym pacyem SHep2emuiecKux
nomepb MeniomMexXHON02ULEeCKUX YCIMAHOBOK U CUCIEM, PACYem YCMAHOGKU 0I5l 6HEUHE20 IHePemUiecko20 UCNOIb308AHUS
Menia OmX00aUuUx 2308 ¢ UCHONb308aHUeM Komaa-ymunuzamopa . Umoeoeas oyenka 6ydem chopmuposana no umozam
NUCOMEHHO20 IK3AMEHA U 3auumsl HOPM@OIUO.

The goal of the discipline is to develop master's students' skills in assessing the effectiveness of modern energy conversion
schemes, assessing the prospects of new methods of energy production, and introducing innovative developments into practice.
Contents of the discipline: analysis of the development of energy at the present stage, methods for intensifying heat and mass
transfer, current state, promising methods for obtaining and converting thermal and electrical energy, promising steam and gas
turbine plants, combined cycles and installations, the use of secondary energy resources and waste as energy fuel, use of
renewable energy sources, environmental code, energy security of the country. In practical classes, undergraduates will learn
to analyze scientific and technical information, study domestic and foreign experience on the research topic, put forward a
scientific problem, hypothesis, determine the object and subject of scientific research, prove relevance, set the goal and
objectives of the study, determine the practical significance and scientific novelty of the topic master's thesis; will carry out a
calculation of energy losses of heat technology installations and systems, calculation of an installation for external energy use
of waste gas heat using a waste heat boiler. The final grade will be determined based on the results of the written exam and
portfolio defense.

OH/PO/LO 1

Hcnons3oBanue
BTOPHUYHBIX
SHEPTOPECypCcoB

IToHHIH MakcaThl — MarvCTPAaHTTApABIH KalTallaMa SHEPreTUKAIBIK PecypcTaplbl MaianaHy CalachIHAAFbl JaFIbLIapbIH
JAMBITY JKOHE OJapAbIH SHEPTeTHUKANBIK OJICYETIH OHEPKOCINTIK KOCIMOPBIHAAPABIH TEXHOJOTTSUIBIK CXEeMachlHa THIMJL
Tapryra yipery. [IoHHIH Ma3MyHBI: KaliTallaMa SHEPTeTUKAIIBIK PECypCTap Ikl Naiqanany Typiiepi MeH OarbITTaphl, KalTaiama
SHEPreTUKANBIK pPEeCypCTapblH IIbIFapy >KOHE MaifianaHy KeJeMiH aHBIKTay, JKAHFBIII KaiTalamMa SHEePreTHKANIbIK
pecypcTapipl JKaHy, THIMII OTBIH aly MaKCaTBhIHAA JKAaHFBII KalWTalaMa SHEPreTHKAIBIK PECypCTaplsl TEPeH OHIEY,
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SHEPreTUKANIBIK TEXHOJIOTHSUIBIK KOHABIPFBUIAP/BIH MaTepUaIbIK JKOHE KbUTy OajlaHCTaphbl. , )KOFaphl TEMIIEPaTypaIbIK
*KeUTyneIK KOP matinanany, TemeH TeMmepatypaisik KeuTynblk KOP naiinanany, kocinopsiaaapaa keurynblk KOP nmalinanany,
apThlk KbickiMapl KDOP kaiita ennmey. ToxipuOenik cabakrapia MarucTpaHTTap KOHABIPFBIJIAD MEH TEXHOJIOTHSIIBIK
NPOLIECTEP/IIH TEXHUKAIBIK-ODKOHOMHUKAIIBIK TEHIepiMIepiH jkacaiiipl, bty cyibanapbl MeH JKOC KOHIBIPFBUIAPBIHBIH
SHEPreTHKANBIK OarachlH JKYprizel, KalTamama SHEPrHsl PecypcTapblH ©HJIpY MEH MaijainaHy KeJeMIH aHBIKTaiIbl,
NpOLIECTEePIiH eceOiH JKYpridei. >KOHE aHBIKTAIFaH pPE3ePBTEP/AiH OpBIHIAIYBIH KaMTaMachl3 €TETIH KYpbUIFbLIap.
KopsITeIHABI Oara jka30alna eMTHXaH )KOHE ECEIITIK KYMBICTBI KOPFay HOTHIKeJIepi OOWBIHINA aHBIKTaJIa bl

Lenvro Oucyunauner sasasiemcs Gopmuposanue y MASUCMPAHMOE HABLIKOS 8 O00IACMU UCHOIb308AHUS GMOPUYHBIX
9Hepeopecypcos u obyueHus IPHeKmueHoMy 6061EHEHUIO UX IHEPLeMUUECKO20 NOMEHYUANd 6 MEXHOIOSUUECKVIO CXeMy
NPOMbBLULTEHHBIX npednpuamuil. JJUCYyuniuna cooepicum: 8uobl U HANPAeIeHUs UCNONb308AHUs BMOPUUHBIX IHEPSeMUYECKUX
pecypcos, onpedenerue 0b6vema svixoda u ymunuzayuu BOP, cocueanue eoprouux BOP, 2nyboxas nepepabomia eopouux BOP
C Yenvlo NoayueHus dQPPeKmusHbIX MONaUs, MamepudaibHvle U Mmeniosvie OANAHCHL IHEP2OMEXHOI02UYECKUX YCMAHOBOK,
YMUIU3ayus eblcoKomemnepamypHulx mennosvix BOP, ymunusayua nuskomemnepamypHoix mennogvix BOP, ucnonvsosanue
mennogvix BOP na npeonpusamusx, ymunuzayus BOP uzbvimounoco oasnenus. Ha npaxmuueckux 3aHAMUAX MA2UCMPAHMbL
COCTABAM MEXHUKO-IKOHOMUYECKUe OANAHCbl YCMAHOBOK, MEXHOL02UYECKUX NPOYeccos, NPo8eodyn SHepemuyeckyio OYeHK)y
mennoguix cxem u ycmanogox TOC, onpedensm 0Ovbembl 8bIX00A U YMULUZAYUU BMOPUUHBIX IHEPSEMUUECKUX Pecypcos,
npogedym pacuémsl NpPoOYeccos U annapamos, 00ecnevusarwux pealusayuro 8blaslleHHbIX pe3epeos. HMmozosas oyenka
byoem cghopmuposana no umo2am NUCbMEHHO20 IK3AMEHA U 3aWUmsl paciemHol pabomol.

The purpose of the discipline is to develop master's students' skills in the field of using secondary 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.

2. KII uukai OKK/TK) =53 kpeaut /Huxa I1IJ{ (BK/KB) = 53 kpeautos/ PD cycle (KV/EC) = 53 credits

Huxa npodpuaupyombIX JMCHHIIHH
By30BcKHii KOMIIOHEHT

HapmexuaocTs paboThl
BBICOKOTEMIIEPATyPHBIX
arperaTos

[ToHHIH MaKcaTbl — MaruCTpaHTTapAa KOFapbl TEMIEPaTyPaIbIK KOHIBIPFBUIAPABIH CEHIMIUTITIH apTTHIPYIbIH TEXHUKAIBIK
CasICAaTBIHBIH MPUHIUIITEPI Typaibl HAKTHI TYCIHIKTI KaubpINTacThIpy. [IoHHIH Ma3MyHBI: CEHIMIUTIK TYCIHITI KOHE JKOFaphI
TeMIIepaTypalibl KOHABIPFbUIAP/IbIH CEHIMIUTIK KpUTEPHIIEpiH Oarasay; »KaObIKThIH KaJIbIK KbI3MET €Ty Mep3iMi; jKaldIbIK
CEHIMIUIITiHIH TOMEHCYIHIH ce0enTepi; a0 pIKThIH JKaFJaifbIH OHBIH CCHIMAUIITIH apTTHIpy (aKTOpPHI peTiHAe OakplIay;
»aO/IBIKTBIH TEXHUKAIIBIK KaFIaiiblH 0aKplIay o/iCTepl MEH Kypaiapbl; )KbUTyDHEPIeTHKAIBIK a0 bIKTap/bIH aKayJlapblH
Tangay; ’KOFaphl TEMIIepaTypaibl KOHABIPFBIIAPABIH CEHIMILUTITIH apTTHIPY JKOJIIApHI: Kipic camachlH Oakpliay, pe3epBTey,
JKOHJ/IEY/IeH KeliH Ka0IbIKThl Ka0buinay. ToxkipnOernik cabakrap/ia MarucTpaHTTap CEHIMIUIIK KpUTEPUIIEpiH aHBIKTalabl,
KaJJBIK KbI3MET MEP3iMiH, Ka3aTalblM OKHFAIapJbIH BIKTUMAIIBIFBIH ecenTeii >koHe T.0. KopbIThiHIBI Oara »xa3baria
€MTHUXaH XKOHE E€CENTIK XYMBICTBI KOpFay HOTH)KeNepi OOMbIHIIA aHBIKTAIAbI.

Lenvio Oucyunnunvl sAe1iemcs GOPMUPOBAHUE Y MASUCIMPAHMOE OMYEMIUBO20 NOHUMAHUS NPUHYUNOE MEXHUYeCKoU
NOAUMUKU NOBBIUEHUS HAOEHCHOCMU 8bICOKOMEMNEPAMYPHBIX aepe2amos. JJUcyuniuna cooepicum. noHaAmue Ha0EXCHOCmu
U OYeHKa Kpumepueg HAOEICHOCHIU 6bICOKOMEMNEPAMYPHbIX azpe2amos; OCMAMmMOYHbI pecypc 000py008aAHUsl, NPUHUHDL
CHUDICEHUSI HAOENCHOCIU 0D0PYO0BAHUS, KOHMPOIb COCMOAHUS 000PYO06ANUs], KAK (PaKmop nogululeHUs: €20 HAOEHCHOCU,
MemoOUKU U Cpeocmea KOHMPOIs MEXHUUeCKO20 COCMOAHUA 000pYO08AHUS, AHAIU3 OMKA308 MEeNn0IHepemuyecKo2o
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0060py008anUs; Cnocobbl NOGbIUEHUS HAOENCHOCMU PAOOMbL BbICOKOMEMNEPAMYPHBIX dA2Pecamos. 6XOOHOU KOHMPOTb
Kauecmea, pesepsuposauue, Npuémka o060pyoosaHus nocie pemonmos. Ha npaxmuyeckux 3aumamusx mazucmpaunmol
onpeoenam Kpumepuu HAOENCHOCMU, PACCHUMAION OCMAMOYHBIIL pecypc, geposmHocmu asapuu u op. Mmozosas oyenka
byodem cghopmuposana no umoeam RUCbMEHHO20 IK3AMEHA U 3aWUmsl paciemHol pabomoi.

The purpose of the discipline is to develop in undergraduates a clear understanding of the principles of technical policy for
increasing the reliability of high-temperature units. The discipline contains: the concept of reliability and assessment of
reliability criteria for high-temperature units; residual life of equipment; reasons for decreased equipment reliability;
monitoring the condition of equipment as a factor in increasing its reliability; methods and means of monitoring the technical
condition of equipment; analysis of failures of thermal power equipment; ways to increase the reliability of high-temperature
units: incoming quality control, redundancy, acceptance of equipment after repairs. During practical classes, undergraduates
will determine reliability criteria; calculate residual life, accident probabilities, etc. The final grade will be determined based
on the results of the written exam and defense of the calculation work.

10

TennosnepreTnyeckui
aynut MuHU-TOC n
KOTEIbHBIX

[ToHHIH MaKcaThl — MaTUCTPAHTTap A KOCIMOPHIHAAP MEH YHBIMIAPIBIH SHEPTeTUKAIBIK 3epTTEYAepiH KYPri3yAiH MiHaeTTepi
MEH 9AICTepl Typasibl HAaKTHI TYCIHIKTEPAl KaJbIITACTHIPY; 3HEPTHs ayJWTIHIH aclanTapblMeH TaHbBICY, SHEPTUs YHEMACY
CaJachIHAAFbl HOPMATHUBTIK KYKBIKTBIK aKTUIEPMEH, CAJIAJIBIK CPEXKEIEPMEH JKOHE epexerepMeH TaHbICy. IloHre MbIHanap
kipeni: Kazakcran PecryOnikachIHBIH SHEPTeTUKAIBIK AyAUT JKOHE SHEPTUS TUIMAUTITIH apTTHIPY CallaChIHAAaFBl HOPMATHBTIK
KYKBIKTBIK 0a3achl; IIaFbIH JKbUIY OJIEKTP CTaHIMsUIAphl MEH Kas3aH/BIKTapZblH TEXHOJOTHSUIBIK IpOLEcTepi MeH
KOH/IBIPFBUTAPBIHBIH JKbITY OaJlaHChI; SHEPTETUKAIBIK ayJUT 9AICTEMECT; SHEPI sl ayJUTIHE apHAJFaH ’Ka0bIK; IIAFbIH XKbLTY
UIEKTP CTaHIMSUIApHl MEH Ka3aHABIKTapAarbl SHEPTHsl ayIUTIHIH epeKIIeNiKTepi; )KbIUTy MPOIECTePIHiH dHEPrUs THIMIUTIriH
apTTHIPy IIapajapbl; SHEPreTUKAIBIK ayIuT KE3iHAE VCHIHBIIATBHIH IapajaplIblH SKOHOMHKAIBIK THIMIUTITIH Oaranay.
Toxipubenik cabakTap Ke3iHJe MaruCTpaHTTap YHUBEPCUTET FUMapaThIHbIH Oip Oelirine Tekcepy >Kypri3esli *oHe albIHFaH
MOJIIMETTEp HeTi3iH/ie YHUBEPCUTETTIH OKIMIILUTIK FUMapaThIHbIH SHEPTeTHKAJBIK ayIUT1 Typalibl aKT ykacaiiipl. KOpbIThIHIbI
Oara jkaz0alra eMTHXaH XKOHE €CETTIK JKYMBICTHI KOPFay HOTHIKeJIepi OOMBIHIIIA aHBIKTaJIa Ibl.

Lenvio oucyuniunvl s6asiemcst opmuposanue y Ma2uCmpanmos omuyémaue020 NOHUMAHUS 34044 U Memo008 NPOBeOeHUs.
9HepeemudecKux 06¢cae008anull RPeOnPUSIMULL U OpeaHU3ayULl;, O3HAKOMIEHUE ¢ NPUBOPHLIM 0becneueHuem IHep2oayoumd,
O3HAKOMAEHUE C HOPMAMUBHO-3AKOHOOAMENbHIMU AKMAMU, OMPACLe8bIMU NOCMAHOGLEHUSMU U NOJONCEHUSIMU 8 0Oacmu
oHepeocbepedcenus. Jucyuniuna codepocum: Hopmamugnyio 6aza PK 6 obracmu snepeoayouma u nosviuieHus
9Hep2o3hekmusHocmy;, Mmenniogoll OANaHC MEeXHOI0SUYeCKUX npoyeccos u ycmarHogok MmuHu-TOC u KomerbHbIX,
MEMOOONI02UI0 NPOBEOeHUsT IHep2oayouma, 000pyooeanue 01t NPOBEOeHUs. IHeP2oayOuUma, 0COOEHHOCMU NPOBEeOeHUs.
anepeoayouma na munu-TOC u KOmenbHblX, MEPORPUSIMUsL NO NOBBIULEHUIO IHEPLOIPHEKMUBHOCIIU MENTOBLIX NPOYECCOB,
OYEHKY IKOHOMUYECKOU P DEeKmuUsHOCmU MepONpUsimuil, peKomMeHoyemblx npu suepeoayoume. Ha npaxmuueckux 3ansmusx
Mazucmpanmsl  npogedym 00CIe008aHUs YACMU KOPHYCA YHUBEPCUMEMA U COCMABImM OmYém Nno IHep2oayoumy
AOMUHUCTPAMUBHO20 30AHUSL YHUBEPCUMEMA HA OCHOBAHUU NOTYYEHHbIX OaHHbIX. Mmo2osas oyenka 6ydem cghopmuposana
N0 UMO2aM NUCOMEHHO20 IK3AMENA U 3auWumsl paciemuoll pabomol.

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.
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Teopus u TexHuka
TEMJIOTEXHUYECKOTO
JKCIIEpUMEHTA

[ToHHIH MaKcaThl — KbIITY SHEPIreTHKACHI )KOHE JKbUTYy TEXHHKACHI CaJlaChbIH/Aa FHUIBIMU-OHIIPICTIK TOXIpHUOEnep i )Kyprizy i
3aMaHayH dJiCTepi MEH Kypalaaphl CaJlaChIHAAFBI JaFIpUIapabl KaTbINTacTeIpy. [ToHTe MBIHATap Kipeai: 3epTTey MoHi peTiHae
9KCIIEPUMEHT, OJIIIey KYpajjapbl Typajlbl MATIMETTep, TEXHUKANIBIK OJIIeMIepleri KaTeaepai Oaranay »oHe ecerke ay,
BIKTUMAJIJIBIKTAp TEOPHUSCHIHBIH JJIEMEHTTEPI )KOHE MaTeMaTHKAJIBIK CTATHCTHKA, XKBUTyTEXHUKANBIK OJIIIeM/Iep MEH acranrap,
(U3UKa-XUMUSIIBIK OJIIEM/Iep, 3aTTapAbIH TePMOGHU3UKAIBIK KACHETTEPIH KCIIEPUMEHTTIK 3epTTeyiep. , SKCIEPUMEHTTIK
JKocTapiay TeOPUACHIHBIH Herizaepi. Taxkipubernik cabakrap/a MarucTpaHTTAp OJIIICY HOTHKEICPIH CTATUCTHKAIIBIK OHICYI1
JKY3ere achlpaibl, KAIBINTHl Tapally TUIIOTE3aChIH TeKCepeli, CTATHCTHKAIIBIK d/IICTep/i KOJIaHA OTBIPBIT TePMOTEXHHKAIIBIK
miamManap/bl  eJley HOTHXKENEpiH OHJEeWIl jkoHe Oarajaiiibl, ©H Killl KBaJparTap oSIICIMEH CBI3BIKTBIK perpeccus
KOdpPHUIHUEHTTEPIHIH OaranayblH ecenTeii, ecenTeiii. aFbIHAAFbl KBUIIAM/IBIK OPICIH oJIIey HOTHXKeIepi OOWbIHINA aFbIH
KBUITAMIBIFBI, aJeKBAaTTBl PETPEeccHsi MOJEINIH TeKcepy, perpeccus Kod(hQHUIUEHTTEPIHIH MaHBI3ABUIBIFBIH TEKCEpYy.
KopsITeiap! Oara jxaz0ama eMTHXaH HOTH)KeCi OOMBIHINA aHBIKTAJIa IbL.

Lenvio Oucyuniunvl s6semcs Gopmuposanue y Masucmpaimos HAGblKO8 8 0ONACHU COBPEMEHHbIX Memo008 U CPeOCma
NPOBEOCHUsT HAYYHBIX U NPOMBIUILEHHBIX IKCHEPUMEHNO8 6 001acmu MenioIHepeemuKy 1 meniomexHuky. Jucyuniuna
cooepaicum. IKCHEPUMEHM KAK NpeomMem UCcie008anus, c6e0eHUs 0 CPeOCmeax usmepenuil, OyeHKa u yiem nocpeuHocmel
NpU MEXHUYECKUX UBMEPEHUSIX, DILeMEHMbL MEOPUU 8ePOSIMHOCIEN U MAMEeMAMULeCKol CMamucmuku, meniomexHudecKue
usmMepenusi u npubopbl, GUIUKO-XUMUYECKUE USMEPEHUs], IKCHEPUMEHMANbHbIE UCCIEO08aHUSL TMENIOPUULECKUX CBOLCME
eeujecme, OCHOGbL MeOpuU  WIAHUPOBAHUSL IKChepumenma. Ha npakmuueckux 3aHAMusX MAa2ucmpanmel nposedym
cmamucmuyeckylo obpabomxy pe3yiomamos uUsMepeHull, nposepsim cUnome3y HOPMAIbHO20 PACnpedeienus, nposeoym
06pabomKy U OYeHKy pe3yIbmamos UsMepeHuti MeniomexHUYecKuUx GeludUn ¢ UCNOIb308AHUEM MENMO0008 CIMAMUCMUKU,
BLIUUCTSIM OYEHKU KOIPDUYUEHMO8 TUHEUHOU pecpecCcu Memo0OM HAUMEHbUUX K8AOpamos, npoeedym paciem pacxood no
pe3yiomamam usmMepenust noas CKopocmell 8 HOMOKe, NpOGepsm a0eK8AMHOCHb DecPeCcCUOHHOU MOOenu, Npoeepsim
HAUUMOCMb KOdpDuyuenmos pezpeccuu. Umozosas oyenxa 6yoem cghopmuposana no umo2am RUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop skills in the field of modern methods and means of conducting scientific and
industrial experiments in the field of heat power engineering and heat engineering. The discipline contains: experiment as a
subject of research, information about measuring instruments, assessment and accounting of errors in technical measurements,
elements of probability theory and mathematical statistics, thermal engineering measurements and instruments,
physicochemical measurements, experimental studies of the thermophysical properties of substances, fundamentals of the
theory of experimental planning. In practical classes, master's students will carry out statistical processing of measurement
results, test the hypothesis of a normal distribution, process and evaluate the results of measurements of thermotechnical
quantities using statistical methods, calculate estimates of linear regression coefficients using the least squares method,
calculate the flow rate based on the results of measuring the velocity field in the flow, check the adequacy regression model,
check the significance of the regression coefficients. The final grade will be determined based on the results of the written
exam.
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ABTOHOMHBIE CHUCTEMBI
TEMI0CHA0KEHHS

[ToHHIH MaKcaThl — MAaruCTPaHTTap/Ia JKbUTYMCH JKa0JbIKTay JKYHEIepIiHIeri aBTOHOM/IBI SHEPrUsl KO3/ICPiH Maianany KoHe
naijagaHy TPUHOUOTEPIH MEHrepy JaFIbUIapblH  KajblNTacTeipy. IloHre MblHamap Kipexi: aBTOHOM[IBI JKOHE
OPTAIBIKTAHBIPBUIFAH SHEPTHS KO3JIepPi, aBTOHOMIIBI JKBUIYMCH JKa0IBIKTay KYHelepiH xkobaiay Herisnepi, aBTOHOMJIBI
JKBIIYMCH KaOAbIKTAy JKYHEJIEepiHIH Herisri KaOapIKTapbl, aBTOHOMIbI Ka3aHIBIKTap, ra3 IMOPIICHBIIK KOHIBIPFBLIAP,
ra3TypOMHAIBIK JKOHE apaiac MUKIIBI KOHIBIPFBIIAP, MUKPOTYPOUHAIAP, aBTOHOM/IBI KBUTYIBIH SKOHOMUKAIBIK THIMILUTIT1.
Kab/bIKTay OKYHenepi, JKbUIyMEH KaOJIbIKTay OKYHeNepiHiH HyCKajJapblH CalbICTBIpy. Toxipubenik cabaxrapna
MaruCTPaHTTap aBTOHOMIBI XBUIy JXOHE OJJCKTPMEH JKaOIBIKTay JKYHeNepiHiH THIMIOLTIriH Oaramainpl, marsiH KO0
TUIMAUTITIH OaFayiaiiibl, aBTOHOMJIbI Ka3aH/BIKTHIH JKbUTy CYJIOACBIH €CENTEeHi, aBTOHOMIBI Ka3aH/IBIKTBHIH HETI3ri jKOHE
KOCAJIKbl JKaOABIKTAPbIH €CENTEy JKOHE TaHJAay, )KOHE aBTOHOMJbI Ka3aHIBIK JKYMBICBIHBIH TEXHUKAIBIK-IKOHOMUKAIBIK
KepceTKimTepiH ecentey. KophITHIHIBI Oara xa30ala eMTHXaH HOTHKECI OOMBIHINA aHBIKTAIAJIbI.

UEJZbiO ducuunﬂuubl Aejsemcst dwpmupoealmey mMazucmpannios HaeblKoe 61a0eHUs npurnyunamu pa60mbz U UCNOJIb306AHUA
ABMOHOMHbBIX  UCMOYHUKOB IJHepcUU 6 cucmemax MeNnioCHAIICEeHUS. ﬂucuunﬂuﬂa coéepofcum: A6MOHOMHbBIE U
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YeHMPANU306aHHble UCHOYHUKU IHEP2Ul, OCHOSbl NPOEKMUPOSAHUS ABMOHOMHBIX CUCTEM MeNN0CHAOICEHUs, OCHOBHOe
000py0o8aHUe  ABMOHOMHBIX —CUCTHEM — MENIOCHAOXCEHUs, a8MOHOMHbIe KOMeNbHble, 2a30NOpUIHegble  depecamul,
2azomypouHHble U napo2azoevle YCMAHOSKU, MUKPOMYPOUHbI, IKOHOMUUECKA IPOeKmusHocms cucmem agmoHOMHO20
MenIoCHAbICeH U, CPABHEeHUe 8apUAHmOo8 cucmem mentocnabxcenus. Ha npaxmuyeckux 3aHamusax Mazucmpanmol oyeHam
apexmusnocmy  cucmem ABMOHOMHOZO0 MENIO U dHEPeoCHAbdcenus, oyenam s@gdexmuenocms padomvl munu-TOL,
npogedym pacyem meniosol cxemvl AGMOHOMHOU KOMENbHOU, paccuumaiom u noobepym OCHOSHOE U 8CHOMO2AMENbHOe
0060pydosanue agmMoHOMHOU KOMENbHOU, NPO8eOym pacien MeXHUKO-3KOHOMUYECKUX nokasameneti pabomvl a6mMOHOMHOL
KomenvHou. Hmozosas oyenxa 6yoem cgpopmuposana no umo2am nUCbMeHH020 IK3amend.

The purpose of the discipline is to develop skills in undergraduates to master the principles of operation and use of autonomous
energy sources in heat supply systems. The discipline contains: autonomous and centralized energy sources, the basics of
designing autonomous heat supply systems, the main equipment of autonomous heat supply systems, autonomous boiler rooms,
gas piston units, gas turbine and combined cycle units, microturbines, economic efficiency of autonomous heat supply systems,
comparison of options for heat supply systems. In practical classes, undergraduates will evaluate the efficiency of autonomous
heat and power supply systems, evaluate the efficiency of mini-CHP, calculate the thermal circuit of an autonomous boiler
house, calculate and select the main and auxiliary equipment of an autonomous boiler house, and calculate the technical and
economic indicators of the operation of an autonomous boiler house. The final grade will be determined based on the results
of the written exam.
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TexHonoruueckue
IIPOLIECCHI, alaparkl U
CXEMBI
TEIJIO3HEPTreTUYECKUX
YCTaHOBOK
IPOMBIIIICHHBIX
IpEANPUATHI

[ToHHIH MakcaTbl MaruCTpaHTTapFa KOHABIPFBUIAPIBIH, KYHeIepaiH KoHe ONapAbIH MIEMEHTTEPIHIH JKbUTYy TEXHOJOTHSIIBIK
cxeMmayapblH Oaranay, TaHJay, OHTAaWIaHABIPY JKOHE a3ipiiey Jaripulapbl MEH JaF[bUIapbIH MEHrepy OOoJIbIN TaObLIajpl.
IToHHIH Ma3MyHBI: ®HEPKOCINTIK KOCITOPBIHAAPABIH KbLTY-TEXHOJOTHSIIBIK a0 bIKTAPBIHBIH, CHIIATTAMAChl; OHEPKICIMTIK
KQCIOPBIHAAP/IBIH KOFAphl TEMIEPATypaIbIK KOH/BIPFBUIAPEIHBIH JKbUTy-MaTepUaIbIK OanaHCTaphl; CYHBUITBIIFaH KaOaThl
JKOHE PETOPTTHI OTTHIKTApbl 0ap Kasipri 3aMaHfbl KbUTYy OHAIPETIH KOHIBIPFBUIAPABIH TEXHOJOTHSUIBIK IPOIIECTEPI;
METAJLTYPTHSIIBIK OHAIPICTIH XKOFaphl TeMIIepaTypasibl KOHBIPFBUIAPBIHBIH KBUTYy OalaHCTaphl: NOFAJIBIK JKOHE aifHaIMalIbl
MEIITep, KOHBEPTEP, JJICKTPOJIM3CP; MYHAH-XUMHS OHEPKOCIOIHIH JKbUTYy SJIEKTP CTAHIUSIAPBIHBIH TEXHOJIOTHSIIBIK
MpoLecTepi, KYpBUIFBIIApEl MEH cxemanapbl. Toxipmbenik cabakrapma MarucTpaHTTap OanKy Ke3eHIHIH IHEPreTHKAIBIK
OayaHCHIH ecemnTell, NOFAIbBIK Iell TPaHC(POPMATOPBIHBIH KyaTblH TaHIaiapl. KopbeIThIHABI Oara jxa3zbalia eMTHXaH JKOHE
€CETITIK )KYMBICTHI KOpFay HOTIDKEIepi OOMBIHINA aHBIKTAJIa IbL.

Lenvio Oucyuniunvl A6AAEMCA  npuobpemenue MASUCMPAHMAMU  HABLIKOE U YMEHUll OYeHU8Amb, 6blOUPAMb,
ONMUMU3UPOBAMb U PA3PAOAMBIBAMb MENIOMEXHON02UYECKUE CXeMbl YCHIGHOBOK, CUCHEeM U UX dieMeHmos. JJucyuniuna
cooepaicum: onucanue meniomexHoI02UUecKko20 060py008aHUs NPOMBIUICHHBIX NPEONPUAMULL, Men06ble U MAMeEPUALbHbLE
Oanamcyl 8bICOKOMEMNEPAMYPHLIX YCMAHOBOK NPOMbBIUIEHHBIX NPEONPUAMULL, MEXHOI02UHeCKUe NPOYecchl COBPEMEHHbIX
MENL02EHEPUPYIOUWUX YCMAHOBOK C KUNSUUM COEM, PEMOPIMHBIMU 20PETKAMU, MEN08ble OANAHCHI 6bICOKOMEMNEPANYPHbIX
azpezamos Memaiiypeuiecko20 npou3eoocmed: 0y208biX U 6pawyarowuxca neuell, KoHeepmepd, IJIeKMpoIu3épa;
MeXHON02UYECKUEe NPOYECChL, ANNAPAMbL U CXEMbl MENI0IHEPLEMUYECKUX YCHAHOBOK HemMexumuiecKol npOMbIULIeHHOCHU.
Ha npaxkmuueckux 3aHAMUAX MA2UCMpanmyvl paccuumaiom dHepeemuieckull 0ananc nepuooa pacniagienus u npogeoym
8b100p MOWHOCMU NeuHo20 mpancopmamopa 0yzosoll neyu. HMmocosas oyenka 6ydem c@opmuposana no umozam
NUCbMEHHO20 IK3AMEHA U 3AWUmbl pacuemuou pabomul.

The purpose of the discipline is for undergraduates to acquire skills and abilities to evaluate, select, optimize and develop
thermal technological schemes of installations, systems and their elements. The discipline contains: description of thermal
technology equipment of industrial enterprises; heat and material balances of high-temperature installations of industrial
enterprises; technological processes of modern heat-generating installations with a fluidized bed and retort burners; heat
balances of high-temperature units of metallurgical production: arc and rotary furnaces, converter, electrolyzer; technological
processes, devices and schemes of thermal power plants of the petrochemical industry. During practical classes, undergraduates
will calculate the energy balance of the melting period and select the power of the arc furnace transformer. The final grade will
be determined based on the results of the written exam and defense of the calculation work.

OH/PO/LO 8




Huxa npodpuaMpyombIX IMCHMIIHH
KoMnoHeHT 1o BbIGOPY

14

TepMI/I‘IGCKI/Ie METOABI
IIOATOTOBKHU TOIIJIMBA

[ToHHIH MakcaThl — MarucTpaHTTapra ra3 Topi3lec, CYWBIK JKOHE KAaTTHl OTBIHABI OHACYAIH THIMAI OAiCTEpiH MEHTrepy
JaFIpUTapbIH MeHrepy. [ToHHIH Ma3MYHBI: JKBUTY 3JICKTpP CTAHIUSUIAPEI MEH OHEPKACINTIK KOCIMOPBIHAAPAA OThIH JalibIHIAY
TCXHOJIOTUSACBIH }IaMI)ITyJIBIH 6aCI:-IM 6aFBITTapBI, OpFaHI/IKaJ'IBIK OTBIHbI I[aﬁblHllay JKOHC GHI[ey Q}IiCTepi, KAaTThl OTBIHIbI
KYpFaK aiiiay ofictepi, CyibIK OTBIHIBI TEPMHUSIIBIK OHJICY, KATTHI OTHIHIBI Ta31aHABIPY, KOJIIAphl. OTEIHAAPIBI Ta3MaHABIPY
NPOLIECTEPIH KAPKBIHIATY JKOHE T'CHEPATOPJIbIK Ia3Jap/AblH JKbUIYIBIK KYHIBUIBIFBIH apTTHIPY, SHEPIreTUKAIBIK KEIIeHerl
OIpIKTIpIITeH HEPTeTHKANBIK TEXHOJOTHS OHE OPraHWKaNBIK OTHIHIBI KEMICH[ maiinamany. Toxipubemik cabakrapaa
MarucTpaHTTap ra3 reHepaTopbl MEH OTHIH IMPOJIM3i KOHIIBIPFBICHIHBIH MaTepUall/ibl )KOHE JKbUIYJIBbIK OalaHChIH €CenTei.
KopeITeiap! Oara jxaz0aima eMTHXaH HOTH)Keci OOMBIHINA aHBIKTAJIa IbI

Lenvro ucyunaunel A6iiemcs npuodpemerue MasUCmMpanmamy HasblKo8 61adenus Hauboree dQdexkmusHbiMU Memooamu
nepepadbomku 2a3000pa3HO20, AHCUOKO20 U MEEPO020 MONAUE. JUCYUnIUHA COOepICUm: NPUOPUmEmHble HANPAGIEeHUs
paszsumus mexHono2ui nodzomogku monausa Ha TOC u npomnpeonpuAmuax, memoosvl NOO20MOBKU U Nepepabomxu
OP2aHUYeCKUX GUA08 MONIUB, MEMOObl CYXOU NEPE2OHKU MBEPObIX MONIUG, MEPMUYECKAs NepepabomKa JHCUOKUX MOnus,
easugpuxayus meepoo2o Monauea, nymu UHMEHCUPUKayuy npoyeccos 2a3uQurkayuy monaus U nosbleHUus KaiopuiHocmu
2EHEPAMOPHYBIX 2A308, IHEPLOMEXHONO2ULECKOe KOMOUHUPOBAHHOE U KOMNIEKCHOE UCNONb306AHUe OPSAHUYECKUX MONIUE 8
oHepeemuke. Ha npakmuueckux 3aHAMUAX MASUCPAHMbBL  PACCHUMAION MAMEPUATbHBIL U TeNnioeol  6anamc
2a30eeHepamopa u YCmanosKku 0 nupoausa monausa. Mmoeosasn oyenxa 6yoem cghopmuposana no umo2am RUCbMEHHO20
9K3aMeHd

The purpose of the discipline is for undergraduates to acquire skills in mastering the most effective methods of processing
gaseous, liquid and solid fuels. The discipline contains: priority areas for the development of fuel preparation technologies at
thermal power plants and industrial enterprises, methods of preparation and processing of organic fuels, methods of dry
distillation of solid fuels, thermal processing of liquid fuels, gasification of solid fuels, ways to intensify gasification processes
of fuels and increase the calorific value of generator gases, combined energy technology and integrated use of organic fuels in
the energy sector. During practical classes, undergraduates will calculate the material and thermal balance of a gas generator
and a fuel pyrolysis unit. The final grade will be determined based on the results of the written exam
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JKacanp1 MHTEIUIEKT
JKOHE SHEPIus
OHIIIPiCiHIH
9KOJIOTHSITBIK
Kayircizmiri/
UckyccTBeHHBIN
HUHTCIUJICKT U
IKOJIOTHIECKAs
0e30MacHOCTh
SHEPTETHIECKOTO
npousBocTeal Artificial
intelligence and
environmental safety of
energy production

[ToH MarmcTpaHTTapra SHEpPrHs OHIIPICIHIH SKOJOTHAIBIK KayilCi3AiriH apTTHIPY YIIIiH JXKacaHIBl HHTEIDICKTTI KOJAAHY
ozicTepiH MeHrepyre OarbITTallFaH. Marucrparypa CTYISHTTepi Ta3apTy »aOAbIKTaphlH Iainanany Ke3iHae naijga OosraH
JepeKTep MACCHBTEPIH OHJACY JKOHE Tajjay YIIiH JKacaHAbl MHTEIUICKTTIH (DYHKIMOHAIIBIFBIH 3epTTEUIi; COHAal-aK eH
JKOFapbl CYpaHbIC Typaibl aKnapar, aya-paibl KarJaijapbl jKOHE SHEeprusi eHIIpyre KaTbICaThIH BJIEKTP CTaHLMSJIApHI,
TEXHOJIOTHSUIBIK aKMapaTThl XHHAY, Oepy jkoHe ecemnrey xyiheci. CTymeHTTep KOMIpTeri TOTBHIFBI IIBIFAPBIHABUIAPHIH
aBTOMATTHI Typle Oakpuiay >koHe OakbLIay YILIIH >KacaHIbl MHTEILICKT KOJIaHOanapblH Kajdail maipananyra OOJIATBIHBIH
TajIay YIIH TOKIpHOEITiK 3epTXaHanap/pl Haiaananansl. KopeIThIHIb Oara mOPT(OIHO KOPFAy Ke31H/e aHBIKTAIa bl

Jucyunnuna nayenena HA 0CE0EHUE MALUCMPAHMAMU MEMO008 UCNONb306AHUS UCKYCCMGEEHHO20 UHMENLIEeKMAa OJsl
NOGbIWEHUSL  IKONOSULECKOU BE30NACHOCMU  JHEP2EMUYECKO20 Npou3eoocmea. Mazucmpanmol  usyuam QyHKyuonan
UCKYCCMBEHHO20 UHMENLeKkma OJis 00pabomKY U AHANU3A MACCUBOE OAHHBIX, 2EHEPUPYEMbLX 8 Npoyecce pabomvl OUUCIHOZ0
000py008anUs, a MAKdx’Ce UHPOPMAYUIO O RUKOBOM CHPOCE, NO2OOHBIX YCIOBUSX U JJIEKMPOCMAHYUSX, YHACMEYIOWUX 6
npou3so0Ccmee dIHepeul, cucmemy coopa, nepedaii u pacyema mexHoao2uiecko ungopmayuu. CmyoeHmol Ha RPAKMULECKUX
BAHAMUAX  AHATUSUPYIOM  CHOCODbL NPUMEHEHUS. NPUTLONCEHUT UCKYCCNBEHHO20 UHMELNeKMma Ol  A8MOMAMu4eckKo2o
OMCAeHCUBAHUSL U KOHMPONS 6b1OPOCOG oKkcuda yeaepooa. Hmozosas oyenxa 6ydem copmuposana 6 xooe 3aujuimvl
nopmaeonuo

The discipline aims to master the methods of using artificial intelligence to improve the environmental safety of energy
production. Masters students will study the functionality of artificial intelligence to process and analyse data sets generated
during the operation of treatment plants, information on peak demand, weather conditions and power plants involved in energy
production, the system of collection, transmission and calculation of technological information. In practical sessions, students
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will analyse how artificial intelligence applications can be used to automatically track and control carbon monoxide emissions.
The final assessment will be made during the portfolio defence
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TepMuueckre MeTo bl
nepepadOTKA TBEPIBIX
OBITOBBIX U
MIPOM3BOICTBEHHBIX
OTXOJIOB

[ToHHIH MaKcaThl — MarucTpaHTTapFra KATTHI TYPMBICTBHIK JKOHE OHMAIPICTIK KANABIKTApIBl OHICYAIH 3aMaHAyH JKOHE O3BIK
TEPMUSUIBIK olicTepiH MeHrepy. [IoHHIH Ma3MyHBI: HETi3Tri JlacTaylibl 3aTTap MEH KOpLIaraH OpTaJiarbl 3USHJIBI 3aTTapAbIH
MOJIIIEPIHiH HOpMallapbl, OHIIPICTIK KaJIIBIKTAP/AbIH HETI3T1 CHIIaTTaMajapbl, KalbIKTap/blH KayiNTLTIK KIAachlH aHBIKTAY,
KATThl TYPMBICTBIK KaJlJBIKTApJbIH HETI3T1 CHMaTTaMalapbl, KaTThl TYPMBICTHIK KaJBIKTapAaH Maiaiabl eHIMIEpAl airy
ozicTepl. KaJBIKTap, KaJABIKTApIbl TEPMUSUIBIK OeHTapanTaHAblpy oSJicTepiHIH KiIacCu(UKAIMACH, TEPMUSIIBIK
OeiiTapanTaHABIPy MPOIECTEPIHIH HETI3r1 TEXHOJOTHSIBIK CXEeMalaphl , TEPMUSIBIK OeHTapanTaHABIpYFa apHAIFaH KbUTY
peaKkTOpIaphIHbIH HEri3ri Typiepi, TepMUSUIBIK OeHdTapanTaHabIpy MPOLECTEPIH XKYPridy Ke3iHae KopliaraH OpTaHbl KOpray
TEXHOJIOTHSICHI, SHEPTETUKAIIBIK KOHE SKOJOTHSIIBIK MPOTPECCHBTI TEXHOJIOTHUSIAPAbI SHT3YIH 3aMaHayH TeHICHLUIIaphI
TEPMISUIBIK OefTapanTaHablpyFa apHainFaH. ToxipuOernik cabakrapZa MarMcTpaHTTap KaJIABIKTApJbIH KayiNTLTIK KIachlH
AHBIKTA/IBI, TEPMILUIBIK OeHTapanTaHABIPy MPOIECTEPiHIH TEXHOJOTHSUIBIK CXEMAaJapbhIHBIH THIMAUIITIH aHBIKTaWIb,
TEPMISUIBIK OeHTapanTaHabIpyFa apHaJFaH TepMOopeakTopnsl ecenteiai. KopeIThIHIBI Oara jkaz0aima eMTHXaH HOTHXKECI
OOMBIHIIIA aHBIKTAJIAIEI

Lenvlo ducyuniunvl A61Aemca npuodpemenue MAeUCMPaHmamy HABbIKO8 81A0CHUA COBPEMEHHLIMU U NePCHeKMUEHbIMU
mepMuyecKuMy Memooam nepepadomru meepovix OblMOGbIX U NPOUIBOOCBEHHBIX OMX0008. [lucyuniuna cooepicum:
OCHOBHbLE 3A2PAZHUMENU U HOPMAMUBLL COOEPIAHCANUS BPEOHBIX BEUWECME 8 OKPYIHCAIowell cpede, OCHOBHbIE XAPAKMEPUCTUKU
NPOMBIUUIEHHBIX OMX0008, ONnpedeneHue Kiacca ONACHOCU OMX0008, OCHOBHblE XAPAKMEPUCMUKU MEEPObiX ObIMOBbIX
0mMxX0008, MemoObl U3GLEYEHUsT NONE3HOU NPOOYKYUU U3 MEepoblX OblMOBbIX 0mMX0008, KIACCUPUKAYUS MEMO008
MEPMUHECKO20 00e38DPEeHCUBAHUA  OMX0008, OCHOBHbIE MEXHONO2UHECKUe CXeMbl NPOYecco8 Mmepmoobe38petCUsanus,
OCHOBHbIE 8UObI MEPMUUECKUX PEAKMOPO8 0I5l MEPMUUECKO20 00e38PEeNCUSAHUSL, MEXHOLO2US 3AWUMbl OKPYICatoweli cpeovl
npu nposedenul’ NpoYecco8 MepMUYEcKo20 00e38PeNCUBAHUSL, COBPEMEHHbIE MEHOCHYUU Peanu3ayuu Hepeemuiecku u
IKONOZUYECKU COBEPUICHHBIX TEXHONIOSUL MepMUuieckozo obesgpedcusanus. Ha npaxmuueckux 3aHamusx mazucmpanmol
onpeodensm  KIACC — ONACHOCMU — OmMX0008,  onpeoensm  IPPeKmuenocms — MeXHONOSUYECKUX — CXeM  NpOYeccos
MepMO06Ee368PeNHCUBAHUA, NPOBEOYI PACUem MEPMUYECKO20 Peakmopa O mepMuieckoeo obesspexcusanus. Mmozcosas
oyenxa 6yoem cqpopmMuposana no uMo2am NUCbMEHHO20 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 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
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OCHOBBI HH)KEHEPHOTO
MPOEKTUPOBAHHSI
TETI03HEPTETHYECKOTO
000pyI0BaHUs

[ToHHIH MaKcaThl — MaruCTpaHTTapFa XKLLy SHEPTreTHKAJIBIK >Ka0AbIKTap bl sk00alay arabuiapslH MeHrepy. [1oHre MpIHanap
Kipedi: Mu3aliHHBIH HOPMATUBTIK 0a3achl. >KbUTYy-3HEPTEeTHUKAIBIK >KaOIBIKTHI KOOANayablH MIiHIETTEpi, Ke3eHAepi MEH
Ke3eHjiepi, jkobanaynblH OacTankbl AEpeKTepi, JKbLTy KaOIbIKTapbhlH TaHIAy >KOHE SHEPrusl pecypcrapblHa KaKETTLTIKTI
aHBIKTAaY, )K00aay >KYMBICTapbIH aBTOMAaTTaH/BIPY jkoHe oHTainanaspy, XKTO-1p1 xxobanaynarsl Herisri maceneinep, JKTO
TapaMeTpIIepiH OHAIPIC TEXHOJIOTHICHIMEH OaliIaHbICTHIPY, Ka0ABIKTapAbI TAHIAY, CCEIITEY KOHE OpHANACTRIPY. Toxipubdemik
cabakrapjga MaructpantTap Oip 3(@ekTuBTi OynaHy KOHIBIPFBICHIH >KOOATalbl JKOHE KOHIBIPFBIHBIH JKBUIY JKOHE
KYPBUIBIMJIIBIK ecenTeyiaepid xKyprizeni. KoprITeiHABI Oara jxa30anra eMTuxaH HOTHKeci OOIMBIHITA aHBIKTAJIa IbI

Lenvro Oucyuniunvl A671Aemcsa npuodOpemerue MAa2UCMpPAHMAMU HABbIKOE NPOEKMUPOBAHUS MeNI0IHEPLemUYecKo20
060pyoosanus. JJucyuniuna cooepaicum: HOpMamusHas 0a3a NPOeKMUPOBAnUs. 3a0ayu, CMmaduy 1 SMansvl NPOEKMUPOBAHUs
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MenoIHepeemuyecko20 060py008anus, UCX0OHbIe OaHHble Ol NPOEKMUPOBAHUSL, 8blOOD MENJIOMEXHUYECKO20 000PYO08AHUS
u onpeoeyeHue NOMpeOHOCMU 8 IHEP2OPeCyPCax, AGMOMAMU3AYUsL U ONMUMUZAYUL pAOOm O NPOEKMUPOBAHUIO, Y3/108ble
sonpocul npoexmuposanus BTY, cesizb napamempos BTY ¢ mexuwonocuei npouzgoocmea, 6vloop, paciem u pameujerue
obopyoosanus. Ha npaxmuueckux 3ansamusx mazucmpanmol CHPOEKMUpYiom OOHOKOPRYCHYIO 6bINAPHYIO YCHIAHOBKY,
npoeedym mennoeol U KOHCMPYKMUSHbIL pacuemuvl ycmanosku. Mmoeoeas oyenxa 6ydem cgopmuposana no umo2am
NUCLMEHHO20 IK3AMEHA

The purpose of the discipline is for undergraduates to acquire skills in designing thermal power equipment. The discipline
contains: regulatory framework for design. tasks, stages and stages of designing thermal power equipment, initial data for
design, selection of heating equipment and determining the need for energy resources, automation and optimization of design
work, key issues in the design of HTI, connection of HTI parameters with production technology, selection, calculation and
placement of equipment. During practical classes, undergraduates will design a single-effect evaporation plant and carry out
thermal and structural calculations of the plant. The final grade will be determined based on the results of the written exam
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HpOCKTHpOBaHI/IC CHUCTEM
TEIIOCHAOKEHUS

[ToHHIH MakcaThl MaruCTPaHTTApFa KBUTYMEH JKaOABIKTay KYHelepiH jkoOajay HarApUIapblH MEHTepy OOJBIN TaObLIabI.
[loHHIH Ma3MyHBI: k00anayra, KYpPBUIBIMBIHA, JXYMBIC KeJIEMiHe, KbUTYy HYHKTIHIH >KaOIbIFBIHBIH IH3aiHBIHA, TIKEICH
KOCBUIATBIH JKbLTY ’KYHECIHIH KbUTY HYKTECIHIH, TOye i KOCBUIBIMBI 0ap XKbLTYy )KYHECIHIH KbITYy HYKTECIHIH )KOHE Cy aFbIH]IbI
AJIEBATOPBIHBIH, JKBLTY HYKTECIHIH TOYeIIi KOCBUIBIMBI )KOHE CEKIpTilTeri COPFBI Oap JKBLTY XKYHeci, Toyen i KOCBUIBIMBI 0ap
JKBUTY JKYHECIHIH KBUTYy HYKTEC] KOHE KOPEKTEH/IpY JKETICIH/IEr: COPFbI, PETTEJIMEHTIH Cy aFbIH/IbI JIEBAaTOPAbI TaHIAY, CY
aFbIHBI PETTENETIH AIIEBATOPABI TaHAAY aybICHANBl apajacTeIpy K03 (UIINEHTI, Cy )KBUIBITY KYHECIHIeT1 COPFBIHBI TaHAAY,
OIIIpy JOHE PETTey KIAmaHIaphl MCH KBI3ABIPY HYKTCCIHIH 0ackapy acmanTapblH TaHziay. ToxipuOenik cabakrapna
MarucCTpaHTTap KbUIBITY KOHIBIPFBICBIH OO0aarl, Heri3ri jKoHe KOCAJKbl >KaOAbIKTapabl TaHmaimbl. KopweIThiHABI Oara
MTPAKTHKAJIBIK )KYMBICTBI KOpFay HOTH)KecCi OOMBIHIIA KAJIbIIITacaIbl.

Lenvlo oucyuniunel seisiemcsa npuodbpemenue MAacUCmMpanmamy HABbIKO8 NPOEKMUPOBAHUA CUCEM MENIOCHADICEHUS.
Hucyunnuna codepocum: ucxoonvie OanHvle OnA NPOEKMUPOSAHUSA, CMPYKmMypa, obvem pabomvl, HPOEKMUposaHue
060py008aHUs TENTI08020 NYHKMA, MENnI060U NYHKIN CUCHeMbl OMONIEHUs C HENOCPEOCTNEEHHbIM NPUCOCOUHEHUEM,
Mennoeoll NYHKM CUCmeMbl OMONIEHUS C 3A8UCUMBIM NPUCOCOUHEHUEM U B00OCHPYIHbIM d71e8amOPOM, MENI080U NYHKM
cucmemvl OMONIEHUSL ¢ 3A8UCUMBIM NPUCOCOUHEHUEM U HACOCOM HA nepembluKe, Menjio8oll NYHKM CUCeMbl OMONJIEHUs C
3A8UCUMBIM NPUCOEOUHEHUEM U HACOCOM HA NOOaIOWell MA2UCMPAany, nO0OOp HepezyIupyemMo2o 6000CMPYIHO20 I1e6amopa,
noobop pezynupyemo2o 8000CMPYUHO20 31e8amopd ¢ NepeMeHHbIM KOo3(pduyueHmom cmewusanus, noobop Hacoca 8
cucmeme 0O0AHO20 OMONIEHUs, NOOOOP 3ANOPHO-pe2YIUpyIowell apmamypbl U KOHMPOIbHO-USMEPUMENbHBIX NPUbOpos
menno6oeo nynkma. Ha npaxmuueckux 3aHAMuAX Macucmpanmol npogeoym npoeKmuposanie meniogo2o NyHKma, evioepym
OCHOBHOE U 6cnomozamenvroe 0bopydoganue. mozosas oyenka 6yoem cgpopmuposana no umoeam 3awumsl RPAKMuYecKol
pabombi.

The purpose of the discipline is for undergraduates to acquire skills in designing heat supply systems. The discipline contains:
initial data for design, structure, scope of work, design of heating point equipment, heat point of a heating system with direct
connection, heat point of a heating system with dependent connection and a water-jet elevator, heat point of a heating system
with dependent connection and a pump on the jumper, thermal point of a heating system with a dependent connection and a
pump on the supply line, selection of an unregulated water-jet elevator, selection of an adjustable water-jet elevator with a
variable mixing ratio, selection of a pump in a water heating system, selection of shut-off and control valves and control
instruments of a heating point. During practical classes, undergraduates will design a heating unit and select main and auxiliary
equipment. The final grade will be formed based on the results of the defense of practical work.

OH/PO/LO
7,10,11
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DKCIUTyaTanus CUCTEM
TEIUIOCHAOKEHNS

[ToHHIH MaKcaTbl — MaruCTpaHTTap/a JKbUTYMEH JKa0JIbIKTay JKYHeNlepiH naiJanany KoHe KbUIyMeH jKaObIKTay JKyHesepiH
xenenn Oackapy OOMBIHIIA ic-OpeKeTTep CaJachIHAAFbl JaFAblIapibl KaJdbInTacTelpy. IToHTe MbIHamap Kipeai: KbUTyMEH
xab/IbIKTay JKYHeNepi )oHe OHBIH dJIEMEHTTEPI; KBUTYMEH Ka0IbIKTay XKYHeJIepiHiH )KYMBIC ICTeYIHIH JJaMy epeKILIeiKTepiH;
JKBUTYABI TachkIMaliay JKOHE Tapary JXKYHEeNepiHiH JKYMBICH, jkelenl OacKapymarbl JKbUTY JKeNiIepi MeH KaOIbIKTaphIHBIH
cXeMayapbl; XKbUIY JKEIUIEpiHiH TeMIepaTypasblK rpaduri )koHe THIPaBIUKAIBIK JKYMBIC PEXHMI; JKbUIYMEH >KaOabIKTay
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JKYHeIepiHiH Heri3ri ®a0IbIKTapbIHbIH KOHCTPYKIUSICBHIH, KOHCTPYKTUBTIK €PEKIICTIKTepiH, TEXHUKAIBIK CHITaTTaMallapbiH,
JKYMBIC PEeXUMIEPIHIH ePEeKIIeNIKTePiH; KbUTY JKEIUIEPiHIH KYMBIC PEeXUMIHIH ITbe30METPHSIIBIK KOHE TeMIIePaTypalbIK
rpaduKTepi, XKbUTY )KeIUIepiHiH KaJIbIIThI )KOHE aBapUsUIBIK XKYMBIC PEXXUMAEPI, KbUTY XKeJIUIepiHiH Heri3ri »kaOabIKTapbIHbIH
TEXHUKAIBIK-9KOHOMUKAJIBIK KopceTkKimTepi. TaxipuoOenik cabakrapaa MaruCTpaHTTap Kajauapaarbl OOJIIHICH KBLIY JKOHE
ANEKTPMEH JKAOBIKTAy JKYHENIEePIHiH THIMII KYMBICBIHBIH HETI3T1 KOPCEeTKIMTEepiH TaHIaWIbl koHe ecenrteiimi, Kasakcran
PecniyOimkachIiHIaFbl JKbUTY JKOHE ODJIEKTPMEH »aOJbIKTay JKYHeNepiHIH eCeNTelIreH >KOHE HAaKThl KYMBIC peXumIepi
apacbIHIarbl 0ap OalaHBICTAPBI TATIAM/bI, KOTIKTIK )KOHE JKBUTY TapaTy KyHeci 3JIEeMEHTTEpiHIH HaKThl BICBIpanTapbl MEH
[IOK-iH >xoHEe TpaH3WUTTIK >KOHE TapMaKTAJIFaH >KbUIy KYOBIpJIApbIHBIH THIPAaBIUKAIBIK €CENTeyJIepPiH OpBIHAAYbI,
MTbE30METPIUTBIK TpaduKTi Kypyabl. KopeITEIHIE Oara jka30amia eMTHXaH Ke3iH/Ie aHbIKTalabl.

Lenvlo  Oucyuniunvl  s615emMcs  Gopmuposanue y MAUCMPAHMOE HABLIKOE 6 001ACmu  IKCALYAmayuyu  cucmem
MENIOCHAOIHCEHUS U OEAMETbHOCIU N0 ONEPAMUBHOMY YAPAGLEHUIO CUCIEMAMU MENJIOCHAONCEHUSL. [JUCYUNTUHA COOePICUM.:
cucmemvl MENIOCHAONCEHUL U €20 DAEMEHMbl; 0COOCHHOCU PA3GUMUS QYHKYUOHUPOBAHUS CUCEM MENI0CHADNCEHUSA,
OKCIIYyamayus Cucmem mpaHcnopma u pacnpeoeneHus menid, cxemvl Meniosblx cemeil u 060py008anus, Haxo0Aue2ocs 6
ONepamusHOM YRPAGIeHUU, MEMNEPAmyPHbLIL 2PAPUK U SUOPAGIUYECKUTL PENCUM PAbOmbl MENIOGbIX cemell, KOHCMPYKYUs,
KOHCIPYKMUGHbLE 0COOCHHOCMU, MEXHUYECKUe XaAPaKmepucmuky, O0COOCHHOCMU DPeNCUMO8 IKCHILYAMAayuu OCHOBHO2O
060py008anus cucmem mMenioCHAONHCeHUs.; Nbe30MempuiecKue U memMnepamyphvle cpapuru pexcuma pabomsi menioebix
cemetl, HOPMATbHLIE U ABAPUTIHbIE PEHCUMbL PAOOMbL TMENJIOBbIX CeMmell, MEeXHUKO-IKOHOMUYECKUE NOKA3AMENU OCHOBHO2O0
060pydosanus menioguix cemeti. Ha npaxmuueckux 3aHAmMusX MA2UCMpanmol 6bINOJHAM 6bl60p U pacuem 0a308bix
nokasameineti 2(hHexmusHol IKCNIYAMAYUU PACIPEOCIEHHBIX CUCTEM MENTI0IHEPZOCHADNCEHUS 20P0008, NPOGEOYM AHAU3
CYWeCmBYIOUUX COOMHOULEHUTI PACUEMHBIX U (PAKIMUUECKUX PENCUMO8 IKCIILYAMAYUL CUCHeM meniodHep2ochabcenus: PK,
npogeoym OYeHKy paxmuueckux nomeps u IQHEKMusHOCmU INEMEHMO8 CUCEMbl MPAHCROPMA U PACHpedeneHus mend,
BLINOMHAM  2UOPABIUHECKUL PACYEN MPAHZUMHO20 U PA36EMBEICHHO20 MENIONPO6000E, NOCMPOSM Nbe30MempudecKuil
epaguk. Umozosas oyenxa 6yoem cihopmuposana 8 xo0e RUCbMEHHO20 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.
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DKCIUTyaTanus
TEIUIOBBIX CETEH

[ToHHIH MaKcaThl — MaruCTPaHTTAPbIH JKbUTY XKEJIUIEPIHIH KbUTY JKOHE THAPaBINKAIBIK PEKUMACPIH OacKapy AarIbUIapbIH,
JKBLTY XKETIEPiH xKeaen 6ackapy cajgachblHa, OHBIH IIiH/IE aHBIKTAMAJIBIK MaTepUaNIap bl Al allaHy JaFIblIapbIiH TaMbITY.
[ToHHIH Ma3MyHBI: HaiijalaHy OOBEKTICIHIH cHIlaTTamMajiapbl; >KbUIYMEH XaOJbIKTay CEHIMALIINH apTThIPY; >KbUIYMEH
ab/pIKTay XKyienepiHaeri 3aKkpIMAaHynap/Ibl aHBIKTaY JKOHE JKOI0 9JiCTepi; XKBUTY JKENUIepiH ChIHAY; JKbUIYy XKeJIUIepiHiH
KaJIBINITHI J)KOHE aBAPHUSUIBIK )KYMBIC PSKHUMACPI; )KBLTY JKEIIEPIiH ChIHAY JKOHE TEXHOIOTHSIIBIK JKa0IBIKTHI OanTay 9/1icTeMeci;
SHEPreTUKANBIK KYHeae jKoHE JKbUTy KeJUIepiHae Kelaeld TEXHHKAIbIK KbI3MET KOpceTyll YHBIMAACTBIPY SMIICTEpi; JKbLIY
JKENUIePiHiH JKaOOBIKTApbIH JKOHACYIC KOJAHBUIATHIH HETI3Ti JKOHE KOCAJKel MaTepuaingap. Toxipubemik cabakrapia
MarucTpaHTTap KOHCTPYKTOPJBIK KyKaTTaMaHbl JKOHE HOPMATHBTIK KYXKaTTapAbl IMaijaliaHa OTBIPHIN, OHEPKICINTIK
KOCINOPBIHHBIH JKBUTY INBIFBIHBIH E€CENTEHl, XBbULY JKENUIePiHIH THAPABIMKAIBIK eceOiH JKypriseli, Ibe30MEeTPHSUIBIK
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rpadurin canajbl, XXbUTy KYOBIPJIAPBIHBIH XKBUTYJIBIK €CENTeyJepiH JKYpPri3eAl, COHBIH HETI3iHJe OJlap TaHJaWIpbl. >KbUIBITY
abapIkTapel. KopeITEIHIB! Oara xa30arra eMTHXaH Ke3iHe aHBIKTaIa bl

Lenvio Oucyuniunvl s6ngemcs opmuposanue y MA2UCMPAHnO8 HABIKOE YAPAGIEHUsT MENI0GbIM U 2UOPAGTIUYECKUM
pedcuMam meniosslx cemell, HAGbLIKOS 8 0OIACMU ONEPAMUEHO20 YNPAGIEHUS] MENI0GLIMU CEeMIMU, SKIIOUAS NPUMEHEHUEe
CHPABOYHBIX MAMEPUAN08. JJUCYUNIUHA COOePHCUM. XAPAKMEPUCTUKA 00beKma IKCHLYAMAayul; NOGbIUEHUE HAOEHCHOCMU
MenioCHabIICeHUsl;, MemoObl OOHAPYICEHUs. U TUKSUOAYUU NOBPENCOCHULl 8 CUCMEMAXx MenioCHAONCeHUs, UCNbIMAaHue
MenosviX cemell, HOPMATbHbIE U ABAPUUNbIE PedCUMbl PAOOmMbl MENJ08bIX cemell, MemoouKa nNpogeoeHUs: UCHbIMAaHUll
MENnNosbIX cemell U HALAOKU MEXHOAOUYECKO20 000PYO0SAHUS, MemOoObl OP2AHUAYUL ONEPAMUBHO20 ODCIYICUBAHUS 6
9Hepaocucmeme U Menlogblx CemsxX; OCHOBHbLE U BCNOMO2AMENbHbLE MAMEPUALbL, NPUMEHSIeMbLe NPU PeMOHme 000pyO008aHUsl
mennogulx cemel. Ha npakmuueckux 3ansmusx MAZUCMPAHMbL, UCHOIb3YSL KOHCIMPYKMOPCKYIO OOKYMEHmayuo u
HOpMamueHvle OOKYMEHMbl, GbINOJHAM pAcHem MenionompeOieHus NPOMbIULIEHHO20 NPeOnpusimus, 2uopasiuyecKull
pacuem mennoguix cemet, NOCMPOSM NbE30OMEMPUYECKUll 2PApuUK, BbINOIHAM MENI08OU paciem Menionposooos, Ha
OCHOBAHUU KOMOPLIX NPOU38e0ym 8blO0P MeniopuKayuoHHo20 obopyoosanus. mozosas oyenxa Oyoem cghopmuposana 6
X00€ NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop master's students' skills in managing the thermal and hydraulic modes of heating
networks, skills in the field of operational management of heating networks, including the use of reference materials. The
discipline contains: characteristics of the object of operation; increasing the reliability of heat supply; methods for detecting
and eliminating damage in heat supply systems; testing of heating networks; normal and emergency operating modes of heating
networks; methodology for testing heating networks and setting up process equipment; methods for organizing operational
maintenance in the energy system and heating networks; basic and auxiliary materials used in the repair of heating network
equipment. During practical classes, master's students, using design documentation and regulatory documents, will calculate
the heat consumption of an industrial enterprise, hydraulic calculation of heating networks, construct a piezometric graph,
perform thermal calculations of heat pipelines, on the basis of which they will select heating equipment. The final grade will
be determined during the written examination.
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[Ipuponooxpanusie
TEXHOJIOTUH MPH paboTe
TEIIOPHEPTETUIECKIX
YCTaHOBOK

[ToHHIH MakcaThl — MarucTpaHTTapFa KbUTy-dHEPTeTHKA CaJlaChIHBIH YKOJIOTHSUIBIK KAayIIICI3AIriH KaMTaMachl3 eTy OOWbIHIIIA
KYHen Tocin IarapulapblH MeHrepy. I[IoHre MbIHamap Kipeai: KOpLIaraH OpTaHbl KOpFayIblH SHEPreTHKAIBIK JKOHE
9KOJIOTHSUIBIK, TEXHOJIOTHSIIAPHI, 3USHIBI 3aTTapAbl KOIOABIH TEXHOJOTHSUIBIK 9iCTepi, KOMIPMEH KYMBIC ICTEHTIH KBUTY
9NIEKTP CTaHIMSIAPbIHAA 30T OKCHI IIBIFAPBIHABUIAPEIH a3alTyIbIH €H JKaHa JKOHE MEePCIIeKTUBAJIBI TEXHOIOTHAIAPEI, Ta3
LIBIFAPBIHABUIAPBIH Ta3apTYIbIH (PU3NKA-XUMUSUIBIK JKOHE OHMOXMMMSIBIK SAICTEpi, TayapiblK ©HIMIEpAl ajly. YyCTaylFaH
Kypamaac OelikTepieH jkacanrad OyWbIMaap, TYTiH Ta3dapblH KYKIPT OKCHATEPIHEH Ta3apTy oMICTepi MEH TEXHOJIOTHSIIAPHI,
OHEPKACINTIK KACIMOPBIHIAAP/BIH aFbIHIBI CYJIapblH TEPMHSIBIK OeHTapanTaHIblpy, TEXHOJOTHIIBIK MPOLECTEPIiH CYHBIK
KaJIJIBIKTapbIH MEXaHUKAIIBIK Ta3apTy, KICIOPBIHAAPIAH aFbIH/IbI CYJIap/Ibl Ta3apTYAbIH OHONOTHSUIBIK dicTepi. Taxipubenik
cabakTap/ja MaruCcTpaHTTap Ka3aHABIKTHI MaiiiaaHy Ke3iHIer1 KYKipT IeH a30T OKCHUATEPiHiH IIBIFaphIHABLIAPEIH €CenTeHIi;
JacTaHFaH OHIPICTIK aFbIHAAP/bI Ta3ajayFa apHaIFaH KYPbUIFbIIap, KSCIMOPhIHAAP/IaH UIBIFATHIH 3USTH/IBI IIBIFAPBIHbLIAPIbI
KaTIUTUKAJIBIK Ta3apTy YIUIH XKBUTYABl KJIIbIHA KENTIPYMEH KaTaJUTHKAIBIK PEAKTOPABIH eceNTeylepiH JKypriseli, TOPIbI
(UIBTP-TYMaH Il KO0 )KHE a’pOTeHKTI ecenterii. KopbIThIHbI Oara jka30ala eMTHXaH HOTHKeci OOWBIHINA aHBIKTaIa IbI.

Ueﬂbio @ucuui’lﬂqul Aejisiemcs npu06pemeHue mazucmpanmamu. HAdBblKO6 CUCMEMHO20 nooxooa 0Ons obecnedenus
OKONO2UYECKOU He30NACHOCTU menﬂoaHepzemuquKozl ompaciu. ,ZZMCL;M}’UZMHG codepafcum: JHepeemuka u npupodooxpaHHble
mexHono2uu 3auiunivl OprDfCaiOu]elZ Cpe()bl, MexHoN02UYecKue Memoovl NOOAGNeHUs GpeaHblx seujecme, Hogelluue u
nepcnekmueHvle nmexnoiocuu ONIsl  CHUMICEHUS. 6bl6p06‘06 OKCUO08 azoma Ha Y20/IbHbIX T3C, qbu3ul<0—xwwulteCKue u
ouoxumuueckue mMemoobl OYUCHKU 2A306bIX 6bl6p0008, noxyyernue us )naeiueaemvblx KOMNOHEHMOE8 mMoeapHblx npo@ykmoe,
MemoObl U MEXHON02UU OYUCHKU ObIMOBbIX 24308 OM OKCUOOS cepovl, mepmuveckKoe 06@36p€9i€u661H1/l€ CMOYHBIX 800
NPOMbBIUUIEHHbIX npednpuﬂmuﬁ, MeXaHuueckas: O4UCMKA HCUOKUX OMX0008 MEXHON02UYECKUX npoyeccos, buonocuueckue
MemoObl OYUCTNKU CIMOYHBIX 800 npec)npwzmuﬁ Ha NPpAKMUYeCKUX 3aHAmMuUAX Macucmpanmasl paccdumarom 6bl6p0Cbl OKCUO08
cepvl U azoma npu pa60me KomJjos, annapanibl OJIs1 OHUCTKU 3A2CPA3HEHHbIX I’lpOLL?GO()CngeHHle NnomokKoe, npoeedym pacuem
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Kamanumuyecko2o peakmopa ¢ pezeHepayueii menjiomul Oas KAMAaiumu4eckoli OYUCmKY 6PEOHbIX 8b10POCO8 npeonpusmuil,
paccuumarom cemoyHvlil Guibmp-mymanoyiogumens u aspomenk. Mmoeosasn oyenka O6yoem cgopmuposana no umozam
NUCbMEHHO20 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.
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IIpoueccel u anmnaparsl
3aIIUTHl OKPYXKAKOIICH
cpelbl Ipu padboTe
TETIOPHEPTETUIECKIX
YCTaHOBOK

[ToHHIH MaKcaThl: MarMCTPaHTTAPFa XKUY JIEKTP CTAaHLMIIAPHIH aliAalaHy Ke31HeTri KOpIIaraH OpTaHbl KOpFay IpouecTepi
MEH anmaparrapsl OOHbIHIIA IarapuIapAbl MeHrepy. IloHre MbIHamap Kipemi: >KbUTYy OJICKTp CTaHIMSUIApBl MEH
Ka3aHJIBIKTap/AbIH KIIBIK ra3fapblH Ta3apTy, ra3aapibl KaTThl OeJIeKTep/ieH Ta3apTy. , OHEPKICINTIK IIbIFapbIHABLIaP/IbI
yJIBI Ta3 KOCHAJIapblHAH Ta3apTy, JKbUTY JIEKTP CTAHIMSUIAPBl MEH Ka3aHABIKTaplaH arblHIbl CyJIapibl Ta3apTyFa apHaIFaH
anmnapaTrTap, aFbIHAbI CyJIapJIbl Ta3apTyIbIH MEXaHUKAIBIK SICTEPl, aFbIHIbI CyJIapAbl XMMUSUIBIK Ta3apTy, aFbIHIIbI CYJIapIbl
Ta3apTyAblH (U3NKAIBIK XKOHE XUMUSJIBIK OMICTEPl, CYHBIK KaJABIKTApAbl 3aJaJICHI3JaHIBIPYIbIH AECTPYKTHBTI omicTepi,
3aJIaJIChI3IaHIBIPY 9IICTEP] KATThl KAJIJBIKTap, KATThl TYPMBICTHIK KIIBIKTap/bl KaliTa eHAeyre apHajIFfaH MalliHajlap MeH
anmnaparrap, eHEepKICINTIK KaTThl KaJABIKTapJbl KaiWTta eHuey. ToxipuOenik cabakrapja MarucTpaHTTap JKbUIY DIIEKTP
CTaHIMSIIAPHl MEH Ka3aH/BIKTapAblH KAIABIK Ta3/lapblH Ta3apTy KYPBUIFBUIAPBIHBIH JKYMBIC THIMJUIITIH, XBUTYy 3JIEKTD
CTaHIMSIIAPBl MEH Ka3aH/ABIKTAp/IbIH CapKbIHABI CYy KYPBUIFBUIAPBIHBIH JKYMBIC THIMIUIITIH €CenTeiili, KaTThl OHEPKACINTIK
KaJIIBIKTapIbl KOJIETe jKapary KOHIBIPFBICHIH XK00aIal bl .

Lenvio oucyuniunvl s6158eMcsi npUodpemenue Ma2UCHMpaHmamy HAbIKOG GLAOCHUsL NPOYECCAMU U ANNAPAMAMU 3aUUMbl
OKpydHcaioujell cpedvl npu pabome MeNni0IHePLeMuUYecKux YCmano8oK JIucyuniuna cooepicum: annapaml OJisi OYUCKU
omxooauux 2az08 TOC u KOmMenbHblX, OUUCMKA 24308 OM MEEPObIX YACMUY, OYUCTNKA NPOMbBIULIEHHbIX GbIOPOCO8 Om
MOKCUYHBIX 2a308bIX npumecell, annapamol 0as ouucmku cmokos TOC u komenvbHbLX, Mexanuieckue cnocobwl obpabomku
CMOYHBIX 800, XUMUYECKASL OUUCTIKA CIMOYHBIX 800, (DUUKO-XUMUYECKUE MEMOObl OYUCMKU CMOYHbIX 800, 0eCMPYKMUGHbLE
Memoobl 00e368PeNCUBAHUS HCUOKUX OMX0008, MemoObl 00€368PeNCUBAHUS MBEPObIX OMX0008, MAUIUHbL U annapamol Ojis
nepepabomku  meepovix OmxX0008, YMUIUIAYUSL MEePOblX NPOMBIUICHHbLIX 0mXx0006. Ha npakmuueckux 3aHamusx
Mazucmpanmel paccuumarom 3¢ghekmusHocms pabomel annapamos 0aa ouucmru omxoosuux 2azo8 TOC u KomenbHbIX,
agppexmusnocmov pabomwl annapamog cmokog TOC u KomenvbHbIX, CNPOEKMUPYIOmM YCMAHOBKY OISl YMUIU3AYUU MEepObiX
NPOMBLULIECHHBIX OMX0008.

The purpose of the discipline is for undergraduates to acquire skills in proficiency in environmental protection processes and
apparatus during the operation of thermal power plants. The discipline contains: apparatus for purifying waste gases of thermal
power plants and boiler houses, purification of gases from solid particles, purification of industrial emissions from toxic gas
impurities, apparatus for purifying wastewater from thermal power plants and boiler houses , mechanical methods of
wastewater treatment, chemical wastewater treatment, physical and chemical methods of wastewater treatment, destructive
methods for neutralizing liquid waste, methods for neutralizing solid waste, machines and apparatus for processing solid waste,
recycling of industrial solid waste. In practical classes, master's students will calculate the operating efficiency of devices for
cleaning waste gases of thermal power plants and boiler houses, the operating efficiency of wastewater devices of thermal
power plants and boiler houses, and design an installation for the disposal of solid industrial waste.
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Manas sHepreTuka

[loHHIH MakcaTbl — MarduCTPaHTTapZAblH [IaFbIH DHEPreTHUKAIBIK OOBEKTUICPIIH THIMALIIIH ecenTey joHe Oaranay
JNAaFJbUIapblH  OaMbITy. [IOHHIH Ma3MyHBI: IIAFblH KeJIEMIl OJHEPIusHbl KOJJIAaHy cCanajlapbl, TYTHIHYIIBLIIAPIbIH
cHUIaTTamMasapbl; [IaFbIH 3JIEKTP CTAHLMSUIAPBL: OJIap/bl MaliAanaHyAblH Heri3aeMeci, KOHCTPYKIMACH, THIMALIIriH Oaranay;
JKeJI ANIEKTP CTaHIUsIIAphL: )Ko0aay, 6akplIay 9/IiCTepl, SHEPTUS CaKTay/bl eCeNTey SAIiCTepi; KYH SHEPTUSCHI: OHBI NMaiianany
OarbITTaphl, KYPBIIBIM/BIK €CETITey NMPHHIUITEP]; MAFbIH aTOM BJIEKTP CTAaHIMSIAPHI: KOHCTPYKIHMSIAPHI, SKOHOMHKAJIBIK
Heri3zeMeci, KOJilaHy cajiajiapbl; OHOTa3 KOHJBIPFBUIAPBI: KOHCTPYKIMSIAPBI, JKYMBIC iCTE€y IPHHIUITEP], KOJJIaHY
aliMaKTaphl; TeOTEPMAIIBIK SHEPTUS: OHBI NAJaTaHy epeKIIeiKTepi, TeXHUKAIBIK-YKOHOMUKAIBIK HerizneMeci. Taxipubernik
cabaKkrapjla MarucTpaHTTap OHEpPrHs CaKTaylblH €CeNTeyJIepiH JKypri3eli, LIarblH OJHEPreTHKAIbIK OOBbEeKTUIePAiH
KYPBUIBIMJIBIK €CETITePiH )KYPri3e/i, IaFbIH SHEPTe€THKAIBIK 00BEKTUIEPiH KYMBIC THIMALUTIriH Oaranaiinel. KopeITeIHAE Oara
’)ka30alla eMTUXaH HOTH Kecl OOMBIHIIA aHBIKTAIa 5.

Lenvio oucyunnunvl aeisiemcs opmuposanue y MaUCMpPanmos HABbIKO8 pacyema U OYeHKU dpgdexmusHocmu 06veKmos
Manou sHepeemuku. JJucyuniuna cooepacum: ooiacmu npUMeHeHUus Maiol dIHepeemuKU, XapaKmepucmuxky nompeoumeinei;
MUHU-2TIEKMPOCMAHYUY: 000CHOBAHUE UX HPUMEHEHUs, YCMPOUCMB0, OYeHKAa 3pheKmusHocmu, empo3HepeemuyeckKue
YCMAHOBKU: YCMPOUCMB0, CHOCODbL Pe2yIuposanus, MemoouKka paciema aKKymMyaupoS8aHus dHepeull; CONHEYHAsI IHePIUs.
HanpaeieHusi ee UCNONIb308AHUS, NPUHYUNBL paciema KOHCmpyKyul, Mutu-AIC: KoHCmpyKyuu, 3KOHOMUYecKkoe 0b0CHO8aHuUe,
obnacmu npumenenust;, 6UO2aA306ble YCMAHOBKU: KOHCMPYKYUU, NPUHYUNDLL pAOOmbl, 001acmu NPUMEHEHUsL, 2e0MePMATbHAsL
9HepeemuKa: O0COOEHHOCMU ee UCNONb308AHUs, MeXHUKO-IKOHOMUYeckoe obocHosanue. Ha npaxkmuueckux 3saumamusx
Mazucmpanmsl npogedym pacyem aKKyMYIUPOBAHUsL HEp2ul, Nposedym pacuem KOHCHPYKYull 00beKmos Manou
9HepeemuKU, OYeHsIm 3PPekmusHocms pabomuvl 06bekmos Manol snepeemuxu. Umozosas oyenxa Oyoem cpopmuposana no
UMo2am NUCbMEHHO20 IK3AMEHA.

The purpose of the discipline is to develop master's students' skills in calculating and assessing the efficiency of small-scale
energy facilities. The discipline contains: areas of application of small-scale energy, characteristics of consumers; mini-power
plants: rationale for their use, design, efficiency assessment; wind power plants: design, control methods, methods for
calculating energy storage; solar energy: directions of its use, principles of structural calculations; mini-nuclear power plants:
designs, economic justification, areas of application; biogas plants: designs, principles of operation, areas of application;
geothermal energy: features of its use, feasibility study. During practical classes, master's students will carry out calculations
of energy storage, carry out structural calculations of small-scale energy facilities, and evaluate the operating efficiency of
small-scale energy facilities. The final grade will be determined based on the results of the written exam.
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HepCHeKTI/IBHBIC MCTOAbI
IOATOTOBKHU U
HCIIOJIb30BaHUs TOIIJIMBA

na TOC

[ToHHIH MakcaThl — MAaruCTPAHTTAPIBIH JKBUTYy JJIEKTP CTAHIMSUIAPBIHAA OTBIHIBI JaWbIHAAY MCEH NalJallaHyAbIH O3BIK
omicTepiH KOJIaHy JaFasUIapbhlH KanbsmracTeipy. [lonHIH MasmyHsbl: JKOC-te oTeiH naitsiaaay, JKOC-Te oTBIHABI HalBIHAAY
JKOHE TalIaaHy/IbIH 03bIK 9IiCTepi, MYHall MEH ra3 KOHJICHCATBIH OHJICY TEXHOJIOTUSIChI, OPraHUKAIIBIK OTHIHIbI TEPMHSLIBIK
OHJIeY SJiCTepi, ayaHbIH JIaCTaHYbl, 3USHIbI 3aTTaplblH XUMHSJIBIK TYpJeHyl. arMocdepaa, ayaHbIH JACTaHYbIH OJIIlIey
omicrepi, aya OaccelHiHIH JTacTaHybIH a3alTy axictepi. Toxipubernik cabakrapma maructpanTrap XK30-1a OTEIHAB HalBIHIAY
MEH MaiJaJaHylIblH O3bIK OJICTCPIH KOJMAHYABIH THIMAUIINIH €CEeNTeN, Ka30ajabl OTBIHIBI JKAFYAbIH O3BIK OICTEPIiHIH
KOMIPTET1 i3iH a3alTaThIH Ka0IbIKTHI TaHAalIbl. KOpBITRIHIBI OaFa xa30aiia eMTHXaH HOTIKeCi OOMBIHIIA aHBIKTATa IbI.

Lenvio Oucyuniunvl 5A6A5€MCsi  POPMUPOBAHUE Y MASUCHIPAHIMOE HABLIKOS NPUMEHEHUs. NEePCHEeKMUBHBIX Memoodos
Nn0020MOBKU U UCHONb30GAHUS. MONIUSA HA MENJIO8bIX INeKMPUYECKUX Cmanyusx. Jucyuniuna cooepocum: noo2omosKkd
monausa na TOC, nepcnexmusnvle Memoobl NOO20MOBKU U UCnOIb308anusi monauea Ha TOC, mexuonoeus nepepabomxu
Heghmu U 24306020 KOHOEHCAMA, MEMOObL MEPMULECKOU NePepadbomKl OPeaHULeCKUX U008 MONIUBA, 3a2PSI3HEHIe 8030YXd,
Xumuyeckue npeobpazoeanusi 8PeOHbIX Gewjecms 6 ammocghepe, MeXHUKA UMePeHUll 3a2psi3HeHuUs 6030yXd, Cnocoobl
CHUDICEHUST 8bLOPOCO8 3a2PA3HEHUTL 8030YWH020 baccetina. Ha npakxmuyeckux 3ansamusix Ma2ucmpanmol npogeoym pacuen
appexmusHoCmu NPUMEHeHUs NEPCReKMUEHbLEe Memoobl NO020MOsKU U ucnoiv3osanuss monauea Ha TOC, noodbepym
060pyoosanue OISl CHUNCEHUSI Y2nepoOH020 Cledd Npu NEPCHEeKMUGHbIX Memo0ax COIICUSAHUSL OP2AHUYECKO20 MONIUBA.
Hmozosas oyenxa Oyoem cqpopmuposana no umozam nUCbMEHHO20 IK3AMEHA.
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The purpose of the discipline is to develop master's students' skills in applying advanced methods for the preparation and use
of fuel at thermal power plants. The discipline includes: preparation of fuel at thermal power plants, advanced methods for the
preparation and use of fuel at thermal power plants, technology for refining oil and gas condensate, methods for thermal
processing of organic fuels, air pollution, chemical transformations of harmful substances in the atmosphere, techniques for
measuring air pollution, methods for reducing pollution emissions air pool. In practical classes, master's students will calculate
the effectiveness of using advanced methods for preparing and using fuel at thermal power plants, and select equipment to
reduce the carbon footprint of advanced methods of burning fossil fuels. The final grade will be determined based on the results
of the written exam.

HccaenoBarenbckas NPaKTHKA
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UccnenoBarensckas
MPaKTHKa

FouteiMu 3epTreynep MeH ToKipUOENiK-KOHCTPYKTOPIIBIK IKYMBICTAp/bIH JKOCIapiapbl MeH OariapiiaMaiapblH jKacay.
AFBIMIIAFBl 3epTTEYJEePIiH KypalJapblH jkacay, oJlapAblH HOTwkenepiH Tangay. Llomymap, GasHIamanap »oHE FBUIBIMH
JKapHsUIaHBIMZAp YIIIH MANIMETTepAl AaiblHiay. 3epTTey TakbIpblObl OOMBIHINA aKIapaTThl KHWHAY, OHACY JKOHE Tajjay,
3epTTey MocemeNepiH MEeNIyaiH dicTepi MeH KypajjapblH TaHAay. F'BUTBIMU 3epTTeyiepii YHBIMAACTRIPY XKOHE JKYPrizy.
Ecenrti KypacTbIpy jKoHE KOpFay

Paspabomxa pabouux nranoé u npozpamm npoGedeHus HAYUHbIX Uccredosanuti u paspabomok. Paspabomka
UHCMPYMEHMAPUSL NPOBOOUMBIX UCCAEO08AHUL, AHATU3 UX pe3yibmamos. Ilo0comoska danuwix 0Nl cocmasieHus 0030pos,
omuemog u Hayuuvix nyoauxayuti. Coop, obpabomka u ananu3 uHopmayuu no meme UCciedo8anus, 8bloop Memooos u
cpedcms peuwtenusn 3aday uccaredosanus. Opeanusayus u npogedeue Hayuuwvix ucciredosanuii. Cocmagnenue u 3auuma
omyema

Development of work plans and programs for scientific research and development. Development of research tools, analysis of
their results. Preparing data for reviews, reports and scientific publications. Collection, processing and analysis of information
on the research topic, the choice of methods and means for solving research problems. Organization and conduct of scientific
research. Compilation and defense of the report

OH/PO/LO
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Hay4yno-ucciaenoBareibckas padora
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Hayuno-
UccIe0BaTeIbCKas
pabota

FruteiMu-3epTTey jKyMBICTapbIH XKOCMapiay, OHbIH IIIH/E KBTIy HEPreTHKA JKOHE JKbIITY TEXHOJIOTHSICH, XKbUTY IpoLecTepi
MEH XKyHenepid xobanay, maiagany )oHe KaiTta Kypy, COHBIMEH KaTap SKOJIOTHSIIBIK KayIlCi3aiK CalachlHAArbl FHUIBIMU-
3epTTeY KYMBICTAPBIHBIH TaKbIPHINTapbIMEH TAHbICY. 3ePTTEY TaKbIPHIOBIH TaH/AY, TAHIAJIFaH TaKBIPHII OOMBIHIIIA 3CCE JKa3y.
3epTTey JKYMBICBIH JKYPri3y. 3epTTey )KYMbIChI OOMBIHIIA ecen Oepy. AsIKTalFaH )KYMbICThI KOFaM/IbIK KOpFay

IInanuposanue HAy4yHO-UCCIE008AMENLCKON pAOOMbI, BKIIOUAIOUEe O3HAKOMIEHUE C MEMAMUKOLU UCCIe008AMeNbCKUX pabom
6 obracmu  MeniodHepeemuKy U MenioMmexHoA02UY,  NPOEKMUPOBAHUs,  IKCHLYAmayuu U  PEeKOHCMPYKYUuu
MenIoMexHON02UYECKUX NPOYecco8 U cucmem, a makdxice dKoNo2uveckol 6Gezonachocmu. Beibop memvr uccnedosanus,
Hanucanue pegepama no uzbpannot meme. Ilposedenue nayuno-ucciedosamenvckou pabomoi. Cocmagnenue omyema o
HAyyHO-Uuccredosamenbckoll pabome. Ilyoauunas 3auuma 6blnoIHEHHOU pabombl

Planning of research work, including familiarization with the topics of research work in the field of thermal power engineering
and thermal technology, design, operation and reconstruction of thermal processes and systems, as well as environmental
safety. Choosing a research topic, writing an essay on a chosen topic. Conducting research work. Drawing up a report on
research work. Public defense of completed work
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Hrorosasi arrecraumusi
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Odopmitenue u 3amura
MarucTepcKou
JICCepTaIui

MaructpziH KOPBITBIHABI MEMJIEKETTIK aTTecTaTTaybl O0iTipy OLTIKTLTIK KYMBICHIH (MAarUCTPIIK AUCCEPTAIMSIHBI) KOPFAY/IbI
KapacThIpa/ibl. JIuCcCepTaUsITBIK 3E€PTTEY: 3ePTTEY TAKbIPHIObI OOMBIHIIA 910U IIOITY; KBUTY-TEXHOIOTHUSUIBIK IPOIECTEp MEH
JKaOBIKTAp/IbI 3EPTTEY, Kobaiay, )KaHFBIPTY 9ICTEPIH CHITAaTTay. DKCIICPUMEHT HOTIIKENIEPIHIH cunaTTaMacsl. [Ipe3eHrarus
JIalbIHIAY JKOHE JIMCCEePTAllrsl KOpFay.

Hmozeosas cocyoapcmeennas ammecmayus Mazucmpa npedycmampueaem 3aujumy binyCKHol K8aiupukayuoHHo pabomsi
(mazucmepckotl Quccepmayuu). J{uccepmayuonnoe ucciedoganue: aumepamypHulil 0030p Ha memy Uccied08anus,; Onucanue

12
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Memooos ucczzedo@anz, npoeKmupoeanusl, Moc)eprauuu menjomexHoa10c2U4eCcKux npoyeccos u 060py006aHuﬂ. Onucanue
OKCNnepumernmajlbHovlx pe3)ibmamaoe. Tloozomosxa npeseimayuu u sawjuma Ouccepmauuu.

The final state certification of the master provides for the defense of the final qualifying work (master's thesis). Dissertation
research: literary review on the research topic; description of methods of research, design, modernization of heat-technological
processes and equipment. Description of experimental results. Preparing a presentation and defending a dissertation.




KlongaHy / MpunoxeHwne / Application

Bunm 6epy 6argapnamacMH Kenky «7M07106 - XKbiny aHepreTukachbi»
CornacoBaHue o6pasoBaTenibHOM NporpaMmmbl «7M07106 - TennoaHepreTnka»

Coordination of the educational program «7M07106 - Heat power engineering»



