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Taxipr6exi xocrapnay xsHe
cTaTucTlt t(aJIbt ( oll,(ey
fhaxrpoaauue :xcnephMeHTa r
crarncrrvecxaa o6pa6otxa
Experiment Planning and
Statistical Processing

5 )(ocnapnay 3xcnepxuearrepixi4 rcriuepir o6y: caxaur xerc Qu-
:ara,rux. Texipr6erix aeperrepai MareMarrxaJrblK xaHe crarrcru-
KirnblK eE[ey. Taxipr6euit rareriri ueu rare-niri.
Hty.reaae ocaoa [naHHpoBaHx, 3KcnepxMeHToB: qxcreHHbrx H

Qr:uvecrrx. MareMaruqecxa, r cmrrcrlqecKa, o6pa6orxa Aauxrtx
sKcnepxMeHTa. fl orpeuHocrb r ou:t6ra :xcneprvema.
Leaming the basics of planning experiments: numerical and physical.
Mathematical and statistical processing ofexperimental data. The error
and error ofthe experiment.

2 ETI TK
EA KB
BD EC

Ilaresrrir xaue rurarrvu
sepTreynep
Ilareuroaeneuue r ocHoBlr
Hay,rHhrx rjccne.qoBaHxi
Patenting and scientific research

5 H HTepHe'r-re xeHe riranxara,rapaa trar€HTTep MeH aBTopnbrK KyKhrK
czLJracbrHAarbr 3eprreynep aepeKrep 6a:acurtra i:aecripy xypri:y.
3eprreyai xocnapr,ray xeHe xypriry. Marucrprix xaue aoxrop,rrrK
llxccePTauHrrapabl H xa3brlrybr H xocnapnay.
IlpoBeaeHge rolct<a B HHTepHere u 6u6rrorequurx 6arax aassux
nareHToB E aBTopcKHx rlccreaoBaHt,ti. fl,rauupoaaxre H lpoBeneHHe
Hay'rHbrx l-rccre,qoaaHrr. IlnaHHpoBaHHe HanxcaHl.i, MarrcrepcKr,rx !t

aoKropcKHx trxcceprauxi.
Conducting searches on the lntemet and library databases ofpatents
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opyrighcand searchre PIann an cd research Planninrng onducting
writinthe master'sof dan thesesdoctoral

3 ETI TK
EA KB
BD EC

9ueprerlr xa.nlrK xo6aaap4sr
a:ip,rey xene 6acrapy
Paspa6orxa n ynpaaaenae
npoexTaM}l B 3HepreTxxe
Development and management
ofenergy projects

5

Jrap.qbr aaMbrry xeHe 6acrapy.
Ocuoar,r npoerr-ueHeaxMeHTa, MeroALr ynpaBJreHr-rlr [poexroM.
Pa:pa6orxa 6ltuec-rrJraHa npoexra. pa:rpa6orra u ytpaeaeuue
rrpoeKTaM I-r B 3HepreTxKe.
Basics of project management, project management methods.
Development ofa business plan for the project. Development and
management ofprojects in the energy sector.

Xo6anapabr 6ac(apy neri:aepi, x
6anuq 6r:nec-xocnaprru e:ipley

o6arapAbr 6acxapy aticrepi. Xo-
. 3Hepreruxa caaacrrnAarn xo6a-

(ecinoplrHAapAbl 6ac(apy xeHe
3I(OHOMIrXaCbl

Xbuyrhr(xeHearoMAbr(3Jre(TpcraHuurrapbtHxo6anayAblr{
rex H r KzLJlbtK-?KoHou u ra,ru rcteri:aepi
TexnI-Iro-:xonoMx'recKr]re ocHoB6l rrpoe(TEpoBaHrl, TerrJro_
Br,rx t-t aToMHLrx 3[eXTpOCTaHqt4fi
3xouotuuxa u ynpaBJreHue [poMr,ruJ]IeHHhrMx rrpelnpt-lrrlr-
,MI,I

Economics and management of industrial enterprises
Technical and economic basis for the design ofthermal and

Ouepxacinrix

nuclear wer lants
4 EII TK

EA KB
BD EC

5

YrblMAapbr xeHe xo6a,rapAu 6acxapy reopurcx. Illetlriuaepli
ra6rr.naay. I(rr:uerrep,repai rapry xeHe brHranaHALrpy.
(srrverrep,repai aavsrrl. Yiulvaacrurpl xullveriu Kypbtnbtvaay.
EIr3Hec-npouecrep,[i xo6a-qay Naue 6acrapy. yfir,rvAarur
e:repicrep. Eacrapy4aru Kapxbrrbr( xocnapnay xeHe ralrAay.
Xo6anrr{ xe:e&qepi. 3,rexrp :neprerxracr,rHAarur xo6a,,rapar,r
6acxapy epexueliri. Baraap,rallarurx (aurauacur: eryai 6icrapy
KYpajraapbr .

flpoueccurrfi noAxoa K AerreJrhHocrr,r opmHx3aultu. OcrioaHue
floHrTu_f, rrHxeHepHoro MeHeaxMeHTa tl Teopflx yfipaBneHIl,
trpoeKTaMI. np[Hrrlre peu]eHrrii. noA6op flepcoHana [.r Morr.rBauur.
Vnpaaneuue pa:onruell nepcouala. CrpyxryptpoBaHxe
opraxlrsaquor.rHoi 

^qerreJrbHocrr. [IpoeKTxpoBaHre 6H3Hec_
lpoueccoB Ir ynpaBJ]eHrre l,rMtr. I4:uexexux r oprauu:aqulr.
@ugaucogoe magupoBaHIte u aHrurr43 B ynpaBneHqecKoii
AerreJrhHocrrr. CTa.{I,Irl Bblflo,rHeHm npoexra. CleuuQura
yflpaBneHr.r,I npoeKraMIl B 3nexrpo3Hepteruxe. flporpauuulre
rrHcTpyMeHTbr ynpaBJreHl.t, flpoeKTaMrr.
Process approach to the organization. Basic concepts ofengineering
management and project management theory. Making decisions.
Staff recruitment and motivation. Managing staff development.
Structuring organizational activities. Designing and maniging
business processes. Changes in the organization. Financiaiplanning
and-analysis in management. Stages ofthe project. The speiifics oi
project management in the power industry. Software project

rpouecrix recir. l,ltxeuep,rix ueue,uxMeHrrit1 Herisri

ement tools.

YfibrMra Orepxecinrir recinopuuAap.qu 6acxapy xese
3t(OHOM14XaCbI

XulylrrlxerearoMAbr(3Jrel<Tpcranur.rrlaprrnxo6alay.4uq
Tex H u KzLJ,l bt K-l Ko Ho rtl t-t ra'r rr x H e r i:aep i

Tex guro-:xogourqecKae ocHoBr,r npoexrltpoBaHu, Tenno-
Bbrx ll aToMHLIX 3JreropocraBlllrfi
3xouorunxa u ynpaBJreHr.re npoMblxJlenHbtMIr rrpeAnpr_.rrrlr-
,Mtt
Economics and management of industrial enterprises
Technical and economic basis for the design ofthermal and
nuclear power plants

5 EN TK 5 cTaHur.rrla { afhr HAr,r3JIE MCH Matelrarr.r Itrulbtx xeHe aT
O EHY 708-01-21 Karanof arrcqrrnJrrrH rro o6piBoBareJrbHoii [pofpaMMe. z3AaHr.re BTopoe

14HNeHeplin veue4Nuexrriu
ueri:aepi
Ocnonrr uHxeuepuoro
MeHeaxMeHTa
Fundamentals of Engineering
Management

Cyasr ra:apry npoqecreoin.



EA KB
BD EC

TYTIH ra3.4apEtH xeHe afhlrubr
cynapabr 3r,reI(Tp cTaHqurJra-
plrH 3rcfleptrMeHTTir seprrey
Sttcrepr.rueutalrHue
HCCJIeAOBaHl{rr npoueccoB
oqr.rcTKx Boabr! ILrMoBt rx
ra3oB r{ cToqHbrx Bo.{ 3rer-
rpocrasuaii
Experimental studies of water
teatment processes, flue gases

and wastewater power plants

ra3napblHblH xo t'l n o re urre p il i4 Canacsrn lxcneplvenrrix
seprreyaiq Herisri uexanr.BMAepi MeH Moaen6aepiH 3eprrey. fa3aap
MeH capKhrHAbr cynapaH Ta3apry yuir rexxo,rortrlurr
cxeMalraprhrr{ Mareuarlrxa.luK xaue t!rcr-rxanH( yrrirepiHirt
KYpbrJrbrcLr

I4:yvear.re ocaonurlx MexaHr.I3MoB ll Mo,qerei [poBeaeHa{ 3r<c[e-
puMeHTaJIbHr,rx rrcc,'teAoBaHxfi ra.lecrBa crorrHblx Bo.u 11

KoMrroHeHToB A6tMoBbtx rzrloB TenJroBt rx 3reKTpocraHrl&i.
flocrpoeHne uarellar[qecxtex I Qusuvecxrx uogelefi
TexHoIoIuqecKI-lx cxeM orlUCTI(ll Ia30B I_t CTOr{Hbtx BOA.
The study ofthe basic mechanisms and models ofexperimental
studies ofthe quality of wastewat€r and flue gas components of
thermal power plants. Construction of mathematical ind physical
models oftechnological schemes for the purification ofgisis ana
wastewater

JlapbrHbrr{ xyMbrcr,rHAarr,r (opuaraH oprauu ropray, Cy.un
eMAeyni{ Orcxxa-xur'.rurru( eaicrepi, Xurry :,rexrp craH-
ul.rrJrapbrHr,r{ (ocan4r'r xa6Abr$apH, XLrJry xele aroM
3JrerflpcTaHurrrnapbrHbrl{ cy Ta3apry (oHAblpfr,rJrap6rH xo_
6aray xoue nafi4alany, ?nepreraxa xyfiecirueri
3JreMeHTTep MeH xy[elep4i Lloaelr4ey! a]rroplrrMAey xeHe
orirarraHAbrpy
Mareuarura. Oxpara orplxaoueii cpenbr np )xcnnyara-
(rlx renroBbrx u aroMHhrx 3nerTpocrauqllii, (Dr:uxo_
xxMt,lqecxue Meroahr troaforoBK].t so4lr, Bclouorareltnoe
o6opyAoaaure reruloBLrx 3Jre KrpocraHultfi , fl poeKrupoBa-
Hr.re fi 3(cnJD.raTaux, Boaorro.4'oToBr4TeJIbH6rX yCTaHOBOK
Te[J'roBLrx ]r aroMBr,rx 3neKTpocraHqrrE, Moaen[poBaHxe,
ajlropl.rTMu3aux, u orrTrjMu3au[, 3JTeMeHTOB L' ClrCTeM B

Tenn03HepreTxxe
Maths, Environmental protection in the operation ofthermal
and nuclear power plants, Physico-chemical methods ofwa-
ter treahnent, Auxiliary equipment ofthermal power plants,
Design and operation ofwater treatment plants ofthermal
and nuclear power plants, Modeling, algorithmization and

stn ower szation ofelements and s6 EII TK
6A KB
BD EC

Xur,,ry-uacca xaae
r-uapoafi HaMr-.rxaJIbr(

rpouecrepri :xcnepuuearrix
3epTrey
3rcrepuuenra,tunue
rccJIenoBaHa,
ter,rouaccoo6uenHttx r.r

I'IIAPOTAHAMI{qECXTX

IIpoueccoB
Experimental studies of heat
and mass transfer and
hydrodynamic processes

5

r-rrapolr{HaMr.irGJrbrx npoqecrepai :rclepuuenrrix :eprreyaiq
seri:ri uexanu;vaepi veu vole,ruaepiu ,apraray *ara orapa",
)Hepre rxKa caracbrHla 3eprrey xJHe orapnbt ap ryp,ri cala,rap.aa
(oraaHy.
l4:yveute ocuoanux [,texaHu3MoB l-r MoAereii lpoBeneHu, 3Kcre_
plrMeHTa:rr,Hhtx [cc,'reIoBaHLri Ten,'roMaccoo6MeHHbrx r_l flrrpojtuHa_
MllqecKlIx npoqeccoB B 3HepreTrrKe, x IeMoHcTplrpoBaTL r_.Ix npu
rrccJreAoBaHurx o cQepe :ueprerrxr,t u ax flprlMeneHr.rrx B pa3n[q_
Hbtx oTpacr{x.
The study ofthe basic mechanisms and models ofexperimental stud-
ies ofheat and mass transfer and hydrodynamic procisses in the en-
ergy sector, and demonstrate them in research in the field ofenergy
and their applications in various industries.

Hepren{xa cexTopbrHAarH xbrry xeHe uacca rpauc$epri xeue3 TeMaruxa, TexHuxa-rt,rK repuo4uuaurzra, Xuly xeHe
MaccanbtK TacbrManAay, Cyiiurx xexe fa3 MexaHrxacbt,
3,rexrporexxura, :aeK.rpoHt,rt<a, xbrny rexH[.tKacLlH oJu]tey
xeue 6arut,ray. ?neprerlra xyieciuaeri rrar"rrrap ra,
xyile,repai lro4e,rrgey, anropurMAey xoHe o{rainaHAbrpy
Mareuarrma, TexHflqecxa, TepMoAuHaMxKa.
Temouacco6ueu, MexaHHKa x[axocrn I{ ra3a!
3,'rexrporexnura, :aeKTpoHtrxa, TerJlorexHr,rqecxtle
x3MepeHrI, r,l xoHTpoJrr,, Mo.{enupoBaH[e, a,]ropr.rrMu3auu,
II OIITHMX3aULI[ 3JIeMeHTOB l_t CUCTeM B TenJ]O3HepIeT[rKe
Maths, Technical thermodynamics, Heat and mass transfer.
Fluid and gas mechanics
Electrical engineering, electronics, heat engineering
measurements and control, Modeling, algorithmization and

Ma

tn owef son ofelements and s
2c l2c / Semester 2

oxo KO MIIOHCIITI BY3os KHc KOMu Huo HTe U lvn om onent
7

BK

KTI
xooK

CTAH

Ouepxecinrix
xecinoputn4apuen

5 K KecrnopbrHAapA6r( xElJry xeHe xaHapMaiiAbrrlOnepxecinri
3aKAI,ITANAM bI xec I(IIITIHepfeT Kanbr( cKEpecypcrap Ouep rropbtH-

(aiiranaMa cTCTI,IKTI,I bt( TexHo-

br,rry3HeprerxK:urblt{ xyiienep xoHe eHeprecil nea
TyprhlH yfi -KoMMyHarrAbr I( uapyarrrbrJlr(Ta 3EeprtlrH6l

x
T r'rrJlbt( xeHe aToMAbI(

O EHY 708-01-21 Kara;ro r Alr9q{[nrrH rro o6pa3oBaTenbHoi [porpaMMe. I43AaHr,re BTopoe



PD UK r(aiTanaMa 3HepreTxK,lrrbl(
pecypcrapbrH nafi aiuraHy
I4cno,'rr:ooanue aroplvnux
3HepropecypcoB rrpoMr,r[rJreH_
HLtx npeAllpl-lrrr.ifl I-l 3reKTpo_
cranulril
Use ofsecondary energy re-
sources of industrial enterpris-
es and power plants

Tenrosete u roproqrle aropxqHHe 3Hepropecypcbr npoMhtrlJJreHHr,tx
npellplrrrr.rii. TexHo,roruI-I u cxeM]
3Hepreruyecl(rx pe"ro.o" noo,",#XXffITnHHi,?I:"**
Thermal and combustible secondary energy resources of industrial
enterprises. Technologies and schemes foi the use ofsecondarv ener_
gy resources of industrial enterprises.

Jro r-rrrJraphr MeH cxeMajrapbt.

yHeMAey xaHe 3Heprersra.nu( ayAmi, OHeprI,, yHeMAey
xeEe xbrJD/ XeHe aToM 3J'reKTp cTaHrltunapLrHr,rr{ 3HepreTrr-
xaarrK ayauri
Teuo:nepreruvecxIIe c[creMLr I,I 3HeproticlloJlb3oBaHxe B
npoMhr[rneHHocrrr x orpacllt XKX, Teoperalecrlre octro_
Br,r rerrJroBr,rx It aroMHbrx 3rexTpocraHqlri, 3Heproc6epe-
xeHr.{e Il 3Beproayar.rT [poMhrurJ]eHHLtX [peallpllrTr.rfi x
o6rexron XKX, Sueproc6epexeure x 3HeproayAur reflJro-
Bbrx L aToMHr,tx 3JrexTpocTaHU(ii
Thermal power sysl.ems and energy use in industry and
housing and public urilities. Theoretical foundations of
thermal and nuclear power plants, Energy saving and energy
audit of industrial enterprises and housing and p"ubtic utilii'
ties, Energy saving and energy audit ofthermai and nuclear

HhI TEq HCphl oopxrJ'tbr( r-r3ae ICTIKHAi xep p clnophtHAapMeH
KOMHYU I1IrYprhr MyHanabr ( AbITIapy au brJ'tbr (Tap 3Heprx,

er lants8 Kll
xooK
NA BK
PD UK

Onaipicrin xanasrxrapqbr
xaHe (iurabt (Tapabr l(3,aefe
xapary
Yruru:aqur npoMbnlreHHhrx
oTxoaoB x oTxoaoB xr.t3Heae-
,TCNbHOCTII

Utilization of industrial waste
and waste

5

asanu:. Texno,rorar u cxeMbt yrall[3auxti npoMbtlrJreHHbrx
oTxoaoB LI OTXOIOB )I(Il3He.{erTeJIhHoCTl.I qeJloBexa u xIBoTHhtx.
Wasle classification and their qualitative and quantitative analysis
I echnologies and schemes for utilizalion oI industrial u astes and
human and animal wastes.

xI(a,rqrr abtq HCxe OJ'IKrap cKreny AbI l.IATA]I HCxaap ca HNIII Ke IiecTaJna TII IX (arr l\'lv Hep .qbr CH MaIaIl EH{rap rlPI6lxaHyapra
KiLIIAbI ltht IOxo HOJItex oKraP CHM cxeM a-[fr.rrrapbt ap
K,r acc TXA oTxull, Bo IIu xu(r OA KA {CCTBCH HbI utl uKO,II CCTBE t1HHLI

brny)HeprerlKanbtK x1 fielep xaue oHepxacin neu
TyprhrH yri-KoMMyHar.(br( ruapyauhrjtbr(Ta 3Hepr-xrHhr
naiiAaJaHy, Tepuuuu6 xeue aroMAt rrq 3.rexrpcraHuurrr,ra_
pbrHhrR Teopurn6rK Herirlepi. Mynai_rar- Nler ar,rD prH,
ouepreci6i xoHe ryprLrHyii-xoMMyHarrrbr( uapya[hrJrrr(
ca,racurHnaru xa6abtKTaptrht naiina,,raHy xe:iule roputaran
opragrt Kopray. TepMxrJrhrK xoHe aToMAbrr( 3JrexTpcTaHUfi_
,IaphrHbrr{ xyMbrchtHAaFbr (op[afaH opTaHr,r (opmy
Tenro3Hepreru,lecxue cucreMbr [r 3Heproflcnonl:oBaHxe B
npoMbmlJreHHocrl_r u orpac,ru XKX, Teoperuvecrue ocno-
BLr reflJloBLrx x aroMHr,rx 3J,rexrpocraHurrfi, Oxpana o(py-
xarcqeI cpeAbr npx 3Kcnrryararl]flr o6opyaoraurr ne@ie_
ra3oBotr, Mera,rryprr.recKoii orpac,,ru i.i XKX, OxpaHa
oKpyxanqeii cpenht trpa 3xcnr,ryaraqltr renjloBbrx u aroM_
Hhlx 3reKTpocraH[tfi
Thermal power sl sems and energy use in industry and
housing and public uriliries. Theoretical foundarions of

x

Ii

thermal nand uc Iear owel lants Envlron mp entalp onprotect
ln the oferation eop ent the o andqurpm metallgas, urgr
cal n and houdustry and c tiu rti Enlng pub envtronmes, tal

INon erhprotecti eration fo ermalth anop d ucn ear power
tslan

9 KTI TK
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PD EC

3Heprr.rJr xo3aepiH n ait,la.naiy
llpnueueaue aoto6uoalre-
MLIX IICTOqHLiXOB 3HepItII Ha
Tenno3HepreTI-lqecxxx ycTa_
HOBXAX

The use ofrenewable energy
sources in heat and power

lants

xaI{apTLInaTbrH 3Heprlra ro:aepiu nafi4alaHy TexHoJromrJrf,IK
cxeMilrrapH.
TexHonora.recrue cxeMbI rrcnojlb3oBaHu, ycraHoBoK
sogo6noarleN,rr,tx acroqHIrKoB 3Heprlrx Ha 3JrexrpocraHuurx r_.l

npoMEIl[lIeHHbrx npeanpmTurx.
Technological schemes ofthe use ofrenewable energy installations
in power plants and industrial enterprises.

Herpa4uqlroHaue u goso6rloarreMurc xcroqHr,rrr_, 3Beprux
B rrpoMb[uJleHHocTr-t

Unconventional and renewable energy sources in industrv

xosaepi

l0 KII TK
TIA KB
PD EC

XaHaprtr,rarun Kyar
(o HAhrprbrnap6r H xo6aray,
opHary xeHe flaiiAa,'l aHy
llpoexrlrpoeanue, MoHrax l
3(CnjryaTaqu, ycTaHoBol( Bo3-
o6uoa,rreuo[ :aeprua
Design, installation and opera-
tion ofrenewable energy in-
stallations

5

3Heprlu (o3AepiH opuary re:ir4e (ypbrnbtc-MoHraxtay
xYttlucrapuuuq ri:6eci ueu eperuUe,rirrepi. I(a:a4crarHu4
xrrrMarTbr( xarAafi LrHAa xaqapTbrJrarbru :neprta xe:gepin
nafi Aa.raHy epextxeriKTepi.
flpoerrrpoaauue ycraHoBoK Bo3o6HoB,,rreMoii 3Heprux. flepeveur
tt oco6eHaocru crpoureJrbto-MoHTaxHux pa6or nfn uonraxe
ycratoeox eo:o6aoa,uevoi enepntu. Oco6eunoctu axcnlyaraqra
ycraHoBoK Bo3o6HoBJreMoii jHeprl{x B npnoAHo_xJ,ruMarxqecxux
ycJroBLrx Ka3axcraHa.
Designing renewable energy installations. The list and features of
construction and installation works during the installation of

prblJrarhlH Kyar (oHAbrprbrJrapttu xo6a,ray. XaqaprbuarLt H

installations. Features of operation of renewable
atic conditions of Kazakhstan.

Xana

renewable energy
en in the clim

Herpagrquonnue u sogo6uosrler{rle xcroqHltKn sHeprfir

Unconventional and renewable energy sources in industry

Hepxoclnr erirecryp:rievec xeHe xaqaprbrJ,larhrH 3lepru,
x03.[epl

B llpo Mhr rrlJle HHocTX

e

3celr /3celrec / Semester 3
Tarua / Komnouexrtr no esr6o nentsOOIILIHUIA KOMNOH ETTTE /o tionalComKT TK

N,q KB
PD EC

)I{r,Iny xeHe aroM
3neKTpcTaHrIUrJrapbrHr,r (
xa6an(rapun icxe xocy,
xa6y xele rorrauyaury,
camayabrr{ xaHe cy-
xr.lMxrJ'lbr( pexxM.[epai H
eperuelixrepi
flycr, ocraaor u oco6enuocru
Koppo3r.Ili, I(oHcepBaur_ r x
BOnHOX!rMUqecxlix pextrMoB
o6opyaonaHr.r ren,tonrrx I
aroMHr,rx 3neKTpocraHulii
Start-up, shutdown and
features ofconosion,
conservation and water-
chemical modes of equipment
ofthermal and nuclear

xeHe aroM 3JreKTp craHcarrapbtHa apHarrraH xa6Abt(Tbl
xocnapJray xeHe icKe Kocy. Heri3ri xaHe \oca-[l<H xa6Ar,r(rLt
car$ayra apHanmH pexlMtrepai, TexHororr.rflJ,lapahr xeHe
cxeMaJrapabr ro(Tary. SreKTp craHul{r,raprrnu q xa6gu4Tapbt MeH
I(oppo3uraari (opraiTbrg Koppo3l.r, npouecrepiHiq epexrxglixlgpi.
Cy-xruaa,rrrx pexxMAepriH epeKUJen i K repi.
fl,rarupoaauue u npoBeAeHrre nycro-Ha,taAo,tHLrx pa6or
ooopyAoBaHu, TenroBhtx r.r aroMHErx 3Jrerrpocrauquii. pexuurr
ocTaHoBa, TexHoJIOt-alt u cxeMbr xoHcepBau[[ ocHoBHofo I,
BcnoMorareJlbHoro o6opynoBaHur. Oco6esaocra Kopp03xoHHr,rx
rPoueccoB, nporerarculfix s o6opy.[oBaHrrn 3ne(rpocraHUui:i, l.r
3aulrra or xoppo3trrz. Oco6ennoctu sotrHo_xrrMrqecKr_rx pexuMoB.
Planning and commissioning ofequipment for thermal and nuclear
power plants. Stop modes, technologies and schemes for the
preservation ofthe main and auxiliary equipment. Features of
corrosion processes occurring in the equipment ofpower plants, and

Xbtny

mes.on. Features of water-chemicalcorrosion

Water chemical regimes ofthermal and nuclear power plants

epMrrrJtr,r( x0He aToMIbl( 3J'reropcTaHqaa,rapunuq xa6_T
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,[bFbrH xoppo3t-trJray xeHe ca(Tay
Koppo:ur u xoxcepeaurr o6opyaoaaHm renJroBbrx t
aToMHr,rx 3,'reICrpocTasuuil
Conosion and conservation ofequipment of thermal and
nuclear power plants
Teplru*tu6 xexe aro[.rahr( 3JreKrpcraHu]rrnapuHblt cy ,
xrzuuraur pexuuaepi
Bogno-xuuuvecxue pexltMEr renJroBbrx u aroMHhtx
3nercrpocraHuxI
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9xepxecinrir
xecinopnHAapaer{ xese
ryprbrH yfi -KoMMyHanALrK
lllapyalllbrJll,tKrErr{ xbrny-
3 Heprerrr r(zrJrr,t t1 xa6.uu(rapua
icre (ocy, xa6y xeue
TOTTanyAblq, ca(Tayar,r { xeHe
cy-x r.r r,rurrrr r peNnugep4iq
epexueaixrepi
flycr, ocrauoa n oco6euuocru
xoppo3l-tu, r(oHcepBarl[fi lr
BOAHOXI-lMr{qeCKI{X pexuMoB
TeIIr03HepreTrlqecKoro
o60pynoBaHx,
rrpoM br rxJ,r e H H br x
upe4nprmuii u XKX
Starl-up, shutdown and fea-
tures of corrosion, conserva-
tion and water-chemical re-
gimes ofheat and power
equipment of industrial enter-
prises and housing and public
utilities

5

uapyarrrbrnbr(rap.4brH xbl,rry xeHe Kyar xa6luruu xa6y xeae
TexHoJlortrrchl xoHe KoHcepBaqfi ,Jray pexlrMAepi. XLIry_
3HepreTHKaJrhrK xa6aLrl(ra nafiAa 60rarbrH xoppo3r4, lpouecrepini{
epexure,rirrepi xeae Koppo3urAaH xopray. Cy-xrllrrunsr4
pexr.rM.4epaiu epexrue,rixrepi.
fl.ranupoeanue u npoBeAeHr-re nycxo-uala4ouHsrx pa6or
Tenro3Hepfernqec(oro o6opyAonauN_r. pexllMhr ocraHoBa r
TexHoJrof tl rz KoHcepBaultrI TenJr03Heprer[rIecr(oro 06opyAosaHur
npoMbIIIrJreHHhrx [peAlpurr{, x )I{KX. OcooeHHocr Koppo3xoH_
Hbrx IIpoueccoB, npoTeKarouux B TenJlo3HepreT]IqecKoro
o6opyaoBaHr.rr, x 3ar{rrra or KopporuH. Oco6eHHocrfi aoaHo-
xuMuqecI(llx pexaMoB.
Planning and commissioning ofheat and power equipment. Modes of
shutdown and technology and conservation ofheai und po*",
equipment of industrial enterprises and utilities. Features ofcorrosion
processes occurring in the heat and power equipment, and corrosion
protection. Features of water-chemical reeimes.

Xur -3J'ry xa64rrIETI,II(AJITJ( xoc naHep KTbI xe lcHE KEpnav l(ocy
TITlct t{ MEHOuepxe KOx0clIIopbrHAa p (HAJIAbIMy

(a3aHAapMeH xbrJty xerirepiuiu xoppo:lrqcu
xeHe KoHcepBaurrcrr, osAipicrix xrray (a3aHAhrKrapbr
ueu xrr,ry xeni,repinir{ cy xauurcr,r
Koppoerza u xoHcepBaul.u npoMr,rulJ,reHHbrx KoreJrLHlIx H
Te[,'roBbrx cerei, BoAao-xtrulgecxne pexr.rMbl rrpoMlur-
J'IEHHbIX OTOII,ITCIbHbIX XOTCJIhHbIX X TEIIOBLIX CETCfi
Corrosion and conservation ofindustrial boilers and heat
networks, Water chemistry of industrial heating boilers and
heat networks

Onaipicrix

t3 Oalipicrir crrnarmp, Nsl,ry
xeHe aToMIbI(
3reKTpcTaHUllqnaphrHbtrl
xa6.qrr4rapuH perrey xete
aybrcnanbr pexxM,llepi
flpou u ur.lenxr,re lcrLrraHt-,tt,
Har,laaxa Lr nepeMeHHr,re
pexr.{Mbr o6opynoBaHxr
TenroBr,tx u aToMHbtx
3neKTpocTaHur.{fi

Industrial tests, adjustment and
variable modes of equipment
ofthermal and nuclear power
plarts

6

xa6abr(rapbrH oHepxocinrix cuaay.uu xocnapaay xeHe xypri:y.
Xyvsrc pexuuaepiH r y;er1. csruax nerlxe,repine ueri:ae,rren-
pexl.rM KapraJraphrH xacay. Xoraprr xoHe roMeH xyKTeMerepae
xa6Auxru naiiAaaasy. XyxreMe xorapLrJtaybt xese asarou xe:iHIe
xa6Aurosrr{ xyruuc pexuuAepiH perrey.
fhaHupoeauue x npoBe^qeHlte rrpoMbr[rreuHbrx r_.rcnbtraHr_ti
ocHoBHoro lt BcnoMorare,tbHoro ooopyAoBaHu, Te[,,roBbrx ti
aroMHbrx SJleropocraHqxfi. Ha,raAKa pexuuos pa6o,rut, cocTaBJ,reHue
pexuMHt rx Kapr I]o pe3yJ'rhTarau ucnlrrastii. ?xcn,ryarauur
o6opyIoBaHx, trpLt rroBbtrueHHbrx fi rronrlxeHHbrx Harpy3Kax. pery-
rqpoBaHue 3KcrrryararluoHHblx pexnMoa pa6oru o6opy.roeaHur
npt,I x3MeHeHr,tu Hafpy3I(I.{ c noBUrrleHueM ,r c noHI,IxeHr]eM.

xeHe aroM 3neltTp craHultrrapbrHbr( Beri:ri xeue rocal(rrXu,ry

ustria

dj
ating

Plann and con inding tests theofducting alnm dan auxil tary
ul en thof alerm dan neq pm uclear re lants ustm er-ofentpow p op

m omcodes lonlat fo re mep based teston resu tSgim aps Oper
lonat fo at low oadsand Re lat on fo

nbrKrapabt xo6a,ray x:He opuary. TepMUflnuK xJHe
aToMAbr( 3jrexTpcTaHuxrj|apbtHa apHaJrraH xa6a|r(T6l
xoHley xSHe TexHuKaJrbt( Kbt3MeT KOpCery
llpoexrupoaanue u uourax o6opy,{ooaH rr renJroBbtx u
aroMHt rx 3.lrexrpocraHutrii, peMoHT 

I_r 3Kcflryaraur.r, o6opy-
aoBaHltfl TenJ,roBblx u atollnlrx :,texrpoctasutfi
Design and installation ofequipment for thermal and nuclear
power plants, Repair and maintenance of equipment for
themal and nuclear power plants

ry xeHe aroM 3JreKTpcraHcanaphtHa apHalrau xa6-Xu
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modes ofthe equipment when
decreasing.

the load changes with inueasing and

14 KN TK
NA KB
PD EC

HAipicriK KeciIIopbrHAapabrrl
xeHe rypFbrH yfi-
KOMMYHIUIAbI(

tuapyarxbrJrbl(Tap.qbrr{ xbrJ,ly
3Hepreral<iurhl( xa6aer4raprrn
ouepxacinrix cuuay, perrey
xaHe ay6]crranbr pexuMAep
flpour,rur,reHaue HcrrhrraHr,tr!
HaJraI(a II nepeMeHHble
pexr{Mb] Tenro3HepreTr.tqe-
cxoro o6opyaoaarur npo-
MbrrrrJreHHbtx fipelnptarrr_rii u
xKx
lndustrial tests, adjustment and
variable modes ofthe heat
power equipment ofthe indus-
trial enteryrises and housing
and communal services

o 6

Harr,rxerepise aeri:genrex pexull Kapra,,rapbrH xacay. Xorapbt
xaxe ToMeH XyXTeMeJrepae xbr]ry xoHe KyaT (oHAhrpfHnapbrH
flafiAa,,raHy. )(yhreMe xorapLrJrayLr xeHe a3arobr re:irue
xa6,nurxrurH xl utrc pexuuaepiH perrey.
flnautpoaaHle r npoBeneHxe npoMbur.tJ,reHHbtx xcfl btraHxii
Tenn03HepreruqecKoro o6opyqoeauaa rrpoMbulJ,leHHr,rx
npeanpurrr,rii lr )I(KX. Ha,raaxa peNunaoe pa6orlr, cocrarleuue
pexr4MHbrx r(apr rro pe3yJllTarav ucnuraHuii. 3ttcmyaraqrr
TeIIno3HeprerHqecKoro o6opyaonaunr npll rroBbrlxeHHbrx [r
IIorrHxeHH_blx Har-py3r(ax. pery,,rupoaaHte :xcllryaraur4oHHLrx pe_
x[Moa pa6orr,r o6opyaoaauur nplr u3MeHeHax Harpy3Kr.r c noBbrrue-
HI'IEM U C NOHI,IXCHI'CM.

Hayft,r

oHAI IC KTIp EHN]I XOHAapxoclnopbr l(HANAI,I AlUhIJ'II'IMMY tuapy q(rapabl
-3xbrny xa6( oHepfeTr.rxa_!br AbI cTl cbl(KTapbrH HArp

cxo TA HCxep"qay ttc 1HxYpn3y ChtXyr'r pexxM,4e p Ha(ry3ery

ucting
dj operati

ation

Plann n and dcon It dustr al stste fo eh aat nd CT eTtpow equl pmfo dIN alustri en andses tiu ESti uterpri enstm of tnodeng
com ation ol m mepl a bas de teston resuregr tSp fo eh atOperation

dan cCI u ent a hp danq lpm oads ofigh Regul operatin g
odet11 s o thf u cnttTl h rhel Ieq load eslp lt tnh creas n andchang

ed creas n

xbrJ'ry (a3aHAH(Tapu uen xtrrry xenilepiHe apralrax
xa6Au(ttr xoHrey xoHe rexHlrKaJrbr( (br3Mer (opcery
flpoexrnponaxue u iuorrax o6opyAoaaHHrr rrpoMbIru;reH-
Hbrx oTo[r.rTeJrr,Hhtx KoreJ'lbHhrx r.r ren,,roBbrx cereii. peMoHT
I rrcn,,ryataqur o60p),DoBaHx,t npoMbnrreHHbrx o ron t,t-
TeJIbHbrx KorerLHr,rx u rerutogux cereii
Design and installation ofequipment for industrial heating
boilers and heat networks, Repair and maintenance of
equipment for industrial heating boilers and heating net_
works

6uaipicrir
ay prcTlt(

M EHxbrny XEIL'ICKa3aHAHKTapbr texbrJry p
Haufau xo6anap xgHexa61u4rap4n eop H.qHaTy

15 KN TK
NA KB
PD EC

Teplrurlur( xene arouar,rr(
3,!e(TpcTaHuItrnapbt Hht I{
cenirvailiri ues xayinci:liri
HaAeNnoctr n 6e:onacuocrr
TCNIOBbIX T ATOMHbIX 3JICX-
TpocraHqHi,
Reliability and safety ofther-
mal and nuclear power plants

5 brJry xeHe aToM 3J',reKTp CTaHqurJrapLrHbrrl xyMbrcr,rHbrrl
ceHIM,trJrln ueu xayiuci:.uiriu aprrrrpy xoainaeri ruapa.:rap.
Meporpurrur troBhrureH[fl HaaexHocrrr u 6e:onacsoiru :xcn,rvr_
rauIu renJ.roBbtx r arovHbr\ l,rerrpocra I ut ii.
Measures ro improre the reliabiliry and safery ofoperation of thermal
and nuclear power plants.

x
x0He aToM 3r'rexTpcTaHcanapHta apna,rran xa6_

nbt(TapAbt xo6alay xeue opuaty, Tepuul,rrrtt rrene
aroMnbr( 3Jrel pcraHuurnapHHa apH:urraH xa6aH(Tht
xoHIey xeHe TexHr.lxanbr( (bl3MeT r(opcery
Ilpoexruponauue u uotrax o6opyroeaHu, Terr,roBhrx l,r
aroMHhrx 3re(Tpocranqufi, peuout 

r_t :xcnryaraqur o6opy_
.[oBaH[' Ter]roBhlx u aToMHbrx 3,leKTpOcTaHUUii
Design and installation ofequipment for thermal and nuclear

Xrrly

foran dants, anmainten cpower p e ol utRepair eneq pm
thetm anal nd earucl ants16 OnaipicrixracinopbrH.[apMeH

KOMMyHaJIAhIK Kbt3t\{eTTep
yurir :,rexrpuen xa6aerqray
xyiie,repiui4 ceuirvli,riri uen
rcyinci:giri
Hanexaoctl a 6e:onacnocrt
cucTeM 3 rocua6xenur

5

l(ayinci3AiriH aprrbrpy xouiuaeri uapanap.
Meponpuarlr noaerrueHlrr Ha,qexrJocru tn 6e:onacrocr, :xc-ya-
Taurrt-r renro3Hepreruvecxoro o6opy4oBaHrl, npoMhuuJ,reHHErx
npe.lnparrnfi u XKX.

KsCrnopLtHAap MeH XOMMyHaJTALtK rIapyaubrn br map,[br rl
reruxa,rux xa6,[urxrapauru ceuivail iri lreu

On4ipicrix
xbrJry-3Hep

ofand sMeasures to im ve the reliabil ofheat

I( xrrJry KanaHAr,l(Taprr uex xruy xe,ri,repine
xaoALr Krap!6r xo6a.nay Nane opxary, 6Haipicrir<

xHny (a3aHrHrcapu ueH xrray xeli.rrepiHe apHaJFaH
xa6AhrKTr,r xoHAey xeHe rexHr-.rKaJrbrI( (br3Mer xopcery
flpoexrr.rpooaxae r uoHrax o6opyAoBaHrfl npollblureH_
Hbtx oronr.rreJILHErx l(oreJrr,H6rx I-t TerrJtos],rx cerei. peMoxr

OHgipicri
apHar,rfaH
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cIlcTeM 3HeprocHa6xeHr.Iq
npoMLruneHHLlx npe.q[pI{r-
TI-Ifi I, XKX
Reliability and safety ofpower
supply systems for industrial
enterprises and utilities

the reliability and safety ofoperation ofheat
of industrial enterprises and utilities.

Measures to improye
and power equipment

HLrx ororuTerbnr,rx xoreJrLHLrx rr rerrJroaux cerefi, pe_

MoHr rr 3l(cllryaraqr-lt o6opyAoBaHr-i, [poMLlluJreHHr,rx
OTOIII-IT€JIEHLIX KOTEIbIDIX rt TET,'IOBbIX CETCI
Design and installation of equipment for industrial heating
boilers and heat networks, Repair and maintenance of
equipment for industrial heating boilers and heating net-
works
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Xuny xaae arou alexrp
cTaHrl[rnapbrll6tq 3HepnI{
rriud:ririn aprrupy
floaHrueHue
auepro:rlQerrnruocra
TCruIOB6IX T4 ATOMHbIX

3neKTpocTaHrILIfi
Improving the energy
efficiency of thermal and
nuclear lants

6 epMI-{rJIbf ( xeHe aToMAbI( 3JreXTp cTaHqufi apbrHErrl 3Hepr(,
Tr-rMAHlrlH aprrrlpyAhtr{ TexHonor.ruu4 cxeua:rapu uen ericrepi.
Texuonoruqecrue cxeMf,I x MeroAbI rroBhrIIIeHu,
suepro:QQexruraocr[ rerrJroBbrx a aroMHLrx 3reropocraHq[ii.
Technological schemes and methods for improving the energy
efficiency of thermal and nuclear power plants.

T xeHe aroM TreropcraHcalaprrua apualrau xa6_
ALIKTap.4br xo6anay NaHe opuary, TepuurlrLr( xeHe
aroMALr( 3jreKTpcraHurzrnapLrHa apHarrrau xa6aH(ru
xoHAey xSHe TexHLI(anhI( Kbr3MeT (6pceTy
flpoexrr.rponaHlle u MoHrax o6opyAoBaHr.r, TenroBrrx tr
aroMHLrx 3jieKrpocranu i, PeIaoHr a gKcuD/ara(n, 060_
pyloBaHr{, TerrnoBLrx }I aToMHLIX gJreXTpOCTaHqr.rii

Design and installation ofequipment for thermal and nu-

Xuny

aintenarcelearc ower alr an mdp ofRep equ pment
thermalfor nucand lear lantst8 Oaeprecin

xacinopunAapusuH xese
KoMMyHanaLr( (!,r3MerrepriH
aueprru rniu4iliria aprtpy
fIosHrIreHtle
sueproe$Sexrnraocru
rlpoMLrltuleHHLIX
npeA[pnrrufi r.r )(KX
Improving the energy
efficiency ofindushial
enterprises and utilities

6 [op6rHAap.qbrrl xsHe ryprbrH yft -(oMMyHanALr(
uapyarxlrnhr(rapAbrq sreprur ruiuaiairiu aprrupy4uq
TexHoJlornrrbt K cxeua,rapu ueu :aicrepi.
Texaoaortlvecxue cxeMll H Merorbl uoBbuueHlu
sneproerfQerrnanocru npoMrnrueHHbrx npeAlplrrrrrfi ]r XKX.
Technological schemes and methods for improving the energy
efficiency of industrial enterprises and housing and public utiiities.

9neprecinrir xeci xbr,[y (BauAhrKraprr uert xu.ny xe,rilepiue
apaanrax xa6.qu4rapAu xo6anay xexe opHary,
OH4ipicrix xuly 4a3aHALr(TaprJ MeH xu.ry xelinepiue
apualrau xa6,[rrrru xeHAey xeHe r.exH{KiurLrl( (br3Mer
xopcery
flpoerrnporauue lr uourax o6opyaosaHrrt [poMLltrrJren-
HLrx oromfeJrhHbtx KorenEHEIx r_r rellJloorrx cerefi, pe_

MoHT 14 3xctuD/aralrlrr o6opy,{oaanru npoMr,ulrreHlbrx
orotrrrrerLHLrx xoreJILHLrx n rerrjroBHx cerefi
De_sign and installation ofequipment for industrial heating
boilers and heat networks, Repair and maintenance of
equipment for industrial heating boilers and heating net-
works

On4ipicrix

KaQeapa orupucuH.qa (apacrLrplrnAf,r xeHe 6eririnai
Paccuorpeuo n yrrepxAeHo Ha 3aceAaunn xaQegpu
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