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npoLecTep, METal KOPPO3UACHIHBIH TEOPUSACHI, KYpaei Kyiienep MeH
KOCBIILICTAP, TY34apblH TY3/1apbl AKdHE TY3AapPAbIH ePIrilTiri
KOY(puiMeHTTEpi, MOH aaMacy, KaTHOHAAP MeH aHHOHAP, HOHAAPbIH
OesICeH K CePUSICHI, CENIEKTHBTI, a1COPOLMS KIHE CIHIPY.

Xumuueckas TepMOAMHAMUKA, YJHEPreTHKa XMMHUYECKHX PeakLmnii, XUMHUecKoe
1 (pazoBoe paBHOBCCHE, XUMHUECKAs KUHETHKA, CKOPOCTh PeaKLHH U METO/1bl ee
peryjanpoBaHis, KaTaln3aTopbl  KaTAIUTHUECKHE CHCTEMbI, OKHUCIIHTENBLHO-
BOCCTAHOBHTEIbHbBIE PEAKLINH, MIEKTPOXUMHUUECKHE MPOLECChI, TEOPHSI KOPPO-
3UM METAIOB. KOMIJIEKCHBIE CHCTEMbI M COCMHEHMS, O 1 KOY(PPULHEHTDI
PacTBOPHMOCTH COJIeH, MOHHbITT OOMEH, KATHOHBI M AHHOHBI, PS/Ibl AKTHBHOCTH
MOHOB, CENEKTHBHOCTD, a1COpOLLHs 11 adcopOums.

Ne [ToHHiH Kpeaur
uMKni / [ToHHiHaTaybI / o IS [TpepekBusuTTep/
KbicKama anHoTaums/
Linkn Kpeaur
JIUC K- Haszsanune [TpepekBH3UTDI/
) , Kpartkas annotauns / pep
TTHHbI NNCLMMINHBI / Credit
/Cycle of L Prerequisites
’ s Annotation
the Name of the course
course
1 cemecTp /1 cemecTp / Semester 1
KOO komnouenTi / BY3oBcknii komnonenT / Universitycomponent
| bI1 Xumus 5 XUMUsIIbIK TCPMOAMHAMHMKA, XHMHAJIbIK PeaKLHAAAPAbIH JHEPTEeTHKACI, MekTten XUMHACHI KYpChl
KOOK Xumus XUMHSIbIK 7KaHe (pa3asiblK Tene-TeH1iK, XUMHUAIbIK KHHETHKA, PeaKimns Kypc wkoabnoii xumun
b/1 BK Chemistry JKbUIIAM/IbIFbl JKOHE OHbI PETTEY d/iCTepi, KaTaau3aTopaap KaHe School Chemistry Course
BD UC KaTaMTHKAJILIK XKYiieaep, peakunsnap peakuusanapbl, 2ACKTPOXHUMHUAIbIK

d EHY 708-01-19 Kartanor aMcuuIuiMi no oopazosarelibHol nporpamme. Mznanue Bropoc
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Chemical thermodynamics, energetics of chemical reactions, chemical and
phase equilibrium, chemical kinetics, reaction speed and methods of its regula-
tion, catalysts and catalytic systems, redox reactions, electrochemical processes,
theory of metal corrosion, complex systems and compounds, salts and solubility
coefficients of salts, ion exchange, cations and anions, ion activity series, selec-
tivity, adsorption and absorption.

2 cemectp / 2 cemectp / Semester 2

KOO kommnonenti / BY3oBckuii KOMIOHEHT / Umvelsltycomponent

2 [ BII

XKOOK
BJI BK
BD UC

Maremarnka

MaremarHka

Maths

MaremaTuKaNbIK afnnapaTTsl MEHTEPY XKOHE OHBL Hienty Yilid 0JaH api
KONIAHY: ChI3BIKTBL aNredpa, aHATHTUKAIIBIK FEOMCTpUn, By HKIMLIAp,
dyHung meri, g depeHUnaRIBIK KaHe HHICTPALbIK ecenTey, 6ip sKaue
Sipaenie altHbIMane! $yRRIMsTap/EH AMGOEPEHIRATIBIK KIHe HRTETPATLIBIK
SCENTENY], KUCLIK ChI3hIK JHe OCTTiK HHTErPaniap, I HepeHLHATTBIK,
TeHAeynep, CaublK KoHe QYHKIMOHAIABIK CRPYSUIAp. , CRHABIK MOaenaey,
LIKTUMAJLIBIKTAP TEOPHACHL MOHE MaTeMATHKAIBIK CTATHCTHKA.

Opnagesne MaTeMaTHUSCKUM ANTAPATOM U JaNbHEHIICIO ero NPUMEHEHHUS T
peuieHna IPUKNIATHBIX 3a/aY: TUHeliHas anrebpa, aHAIRTUIECKAs TeOMETPHUS,
(ynxnng, gpefen QyHkuny, suddeperIHaTEHOe K HHTerpAlbHOE UCHHCIEHHE,
AH(pdeperMaIbHOS B MHTSTPATBHOE HCTHCHEHUE Py HKUUE OIHOH 1 MHOTHX
NepeMeHHEIX, KPHBONMHEHHBIE H IOBEPXHOCTHE WHTETPASIH,
IndpepeHVanae YPaBHEHMS, THCIORbIE U Gy HKUNOHATLHEIE
PAABLYUCIEHHOS MOJIQTHPOBAaNTe, TeOPHA BEPOATHOCTEH U MaTeMaTHyeckad

{ CTaTucTHKa.

Mastering the mathematical apparatus and its further application for solving
problems: linear algebra, analytical geometry, functions, limit of function,
differential and integral calculus, differential and integral calculus of functions
of one and many variables, curvilinear and surface integrals, differential
equations, numerical and functional series , numerical simulation, probability
theory and mathematical statistics.

MeKTen MaTeMaTiKa KypChl
Kypc mKoabHOI MaTeMaTUKH
School Mathematics Course

BII

KOOK
| BIIBK
| BD UC

Lo

Muzuka
dwusmka

| Physics

Mexaum(a, KHMHEMATHKA, MOJICKYJIAPIBIK XKSHE CTAaTHCTUKAIBIK (bmmca Kol
TepMOAMHaMHKEa, CTaTHCTHKANBIK 6GJIy, HAKTBI JK9HE Mﬂeanm,l_ramap, JACKTP

AQHE MArHETH3M, ONTAKA, KeAEPIi xKoHe AundipaKkuus, KBANTTHIK GU3HKA, KBLTY -

COYNENEHY YoHe KOHBEKIHUA, OyIaHy JKoHE KORASHCALMA, ANPONBIK DHIHKAHBIH
Herizepi.

MexaHuKa, KUHEMAaTAKA, MOJNCKYIISIpHAs U cTaTucTNdeckas (puauka u
TepMOAHHaMUKa, CTATHCTHYCCKHC PACIPCHCACHHUS, PEARLHLIC U MACAJILHbBIE

| rasel, >AEKTPHYECTBO H MAarHeTH3M, QUTHKA, HHTephepeHus 1 audpaxuus,

KBanTOBas (u3KMKa, TETNOBOE M3MYYSHHE U KOHBEKIIN, HCTIAPCHHE 1
KOHJICHCALUSA, OCHOBB AIEPHOH QPH3UKIL.

| Mechanics, kinematics, molecular and statistical physics and thermodynamics,
{ statistical distributions, real and idea] gases, electricity and magnetism, optics,

Mexren Gpu3HKack! Kypchl
Kypc mronpHON huzuku
School Physics Course

@ BHY 708-01-19 Karanor JUCIHIIHMH 110 oGpasosaTeanOH nporpamme. Msnanue BTOpOE




interference and diffraction, quantum physics, thermal radiation and convection,
evaporation and condensation, the fundamentals of nuclear physics.

3cemectp /3cemectp / Semester 3

KOO xommonenTi / BY30BcKknii KOMIOHeHT / Universitycomponent

| KOOK
BJT BK
BD UC

Texnukamzsix
TEPMOANHAMK KA
Texruueckan
TEPMOJTHAM A KA
Technical
~thermodynamics

TepMoIUBAMHAKAHBIH Gipinmi wave exinmi 3axHpl. Mean xaHe HAKTHI Fa3ablH
TEPMONMHAMUKACEL KACHETTCpl MeH nponecTepl. CHOATTEIK ¢yHKUMLIap MEH
Audiheperiman, TepMOAMHAMAKAILIK TeRAeYNEp. TepMOTHHAMUKANGIE, YITiHIT
3amel. CTAUHOHAPNBIK MACCANBIK aFbIHHBIH TepMoAMHaMuKackl. ['a3 xome Oy-
ra3 KOCIIANIAPEIHEIH TEPMOMHAMHKACHL. XUMUSILIK PEaKITASIBIK XKYHenepain
TePMOAMHAMHKACHL. By JKoHe ra3 auKILIepiHiH TepMOIHHAMHUKACKL Apanac
UMKILIAP, By TYPOHHARBIK NEKTP CTAHIHSIAPS! 1hiH vuKnapsl xeae ASC
UMKITAAPBI

Tlepsoe 1 BTOpOE HavaIo TepMOMHAaMUKH, TepMoIMHAMEIKE MiCANLHOTO I
PEAnBHOrO rasa: CBOHCTBA ¥ MPOUECCH, XapaKTepHCTHIECKHS QY HKIMH M Tud.
VpaBHeHUA TepMoannamuxu. Tpetwit 3axoH Tepmonmaamuky. TepMoausaMuKa
CTaLlHOHAPHOTO MOTOKA Maccsl, TepMOIUBaMUKa ra30RKIX U HAPOTa30BhIX

cmecelt. TepMoIHHaMKKa XUMUYECKH PEarnpyromux cuctem. TepMoIHHAMHKa

TIAPOBBIX ¥ FA30BBIX UMKNOB. KOMOUHUPORAHHBIC UMKNL, LIUKITB]
NapoTypOUHHBIX 3AEKTPOCTAHUMI H IUKIIGI ATOMHBIX DNEKTPOCTARIMH.
The first and second law of thermodynamics. Thermodynamics of an ideal and
real gas: properties and processes. Characteristic functions and differential.
thermodynamic equations. The third law of thermodynamics. Thermodynamics
of stationary mass flow. Thermodynamics of gas and vapor-gas mixtures.
Thermodynamics of chemically reacting systems. Thermodynamics of steam
and gas cycles. Combined cycles, cycles of steam turbine power plants and
cycles of nuclear power plants

- Duzuka, XaMus

Puzuka, Xumus
Physics, chemistry

| JKOOK
B/l BK
BD UC

JKBLTY o HE MACCANBIK
TaceManzay
Tennomaccobmen
Heat and mass transfer

| TypakTe! pesxuvie sxbuty oTKisritrrix. ¥KcacThik TEOPUACHIHBIH Herizaepi
| xoHe Mofeabaey. KOHBeKTHBTI bty Oepy. Beriten 6oLk sxkyy kesiune

xeuty Gepy. KyOspnap el sxane TyTik Gajinamanapsia maxGypren oy lipix
Kyy Kesinme xeiny 6epy. KyGuipaapa CyifIKTeIKTEl MaKEYPICIT AFBIHMEH
TachIManzay kesinpe xuuty 6epy. CyHBIKTBIKTbIH epKid aFbIHBIMEH JKELTY Bepy.
Ta3a Oy IpIH KOHASHCALMACH Ke3iHae KbUly 6epy. Bip KOMMOBEHTT
CYHBIKTHIKTEl KalHaTy Ke3inae sty Gepy. Paanarus SoisiHa xeuty 6epy.
TermonposoAROCTE MPH CTAUMOHAPHOM peskiume. OCHOBB! TEOPHMH NOA0GMA 1
Moneanposanus. KoupekTuBHbIT Temoobmen. Tennootaada npa
BRIHYKICHHOM NPOACABHOM OMBIBAHHH IIOBEPXHOCTH. Tenneornaua npu
BBIHYKICHHOM [IOIIepe*HOM OMBIBAHKK Tpy0 M myukos Tpy6. Temnooradaua npe

| BBRIHY)XIEHHOM TCYEH UM )RUAKOCTH B Tpydax. Temnoornaua upu cBOGOIHOM

ABHKEHUH KUIKOCTH. TerroodMen py KOHAEHCALHH THCTOTO Napa.
TemnoobMeH NPH KUMeHWH OAHOKOMIOHSHTHBIX KuakocTel., TemmootMen
H3JIydeHHeM.

Drszmxa, XuMus
Pu3nka, XuMmus
Physics, chemistry

® EHY 708-01-19 Karanor JMCLMILIAH 110 00pazoBaTeEHOH 1porpaMMe. I/I:%,uaHHe BTOPOE




Thermal conductivity in stationary mode. Fundamentals of the theory of simi-
larity and modeling. Convective heat transfer. Heat transfer in case of forced
longitudinal washing of a surface. Heat transfer in case of forced lateral wash-
ing of pipes and tube bundles. Heat transfer in case of forced flow of fluid in the
pipes. Heat transfer with the free flow of fluid. Heat transfer during the conden-
sation of pure steam. Heat transfer during the boiling of one- component liquids.
Heat transfer by radiation.

6 | BIT CylisIK KoHe ra3 Cy#iLIKTap MEH ra3apablH Heriari c]msnxam,m xacueTrepi. KHHeMaTI/II{a Dusnka, Xumus
KOOK MEXaHHUKACH! Herisaepi. XKanibl 32Hmap XIHe CTATUKANBIK TeHAcyAep. bIkTumMain cyiBIKTBIK PQusvka, Xvmus
b BK ‘Mexanuga KHIKOCTH U A3HE ra3 arsiubl. Monensaey. KyObiprapaarsl CyibIKTbIK KO3TabsChL, Physics, chemistry
BD UC raza Huddysus sxone KranannapIarst CyHBIKTBIK arbiibl. KyGsipnap sl
Fluid and gas TUIPARMUKAIBIK €cenTey. CyHbIKIBIK NeH ra3fapablH eKi Gasaiblk arbiHsL.
mechanics Ia3npiy THHAMHKACH.
OcHoBHEIE (usnyeckne CBOHCTRA JKUAKOCTEH H ra3o8. CHOBbI KHAEMATHKH.
O61re 3aK0HB! ¥ YPABHSHUS CTATHKH, [IOTEHLAATEHEIE TEUCHHS! KMAKOCTA 1
rasa. Monenviposanue. JIBiKeHre ®MUXKOCTY B TpySax. [[ByiKenme YUIKOCTH B -
aaddysopax 1 KnanaHax. I'mapapmmeckuit pacuet mpyGONPOROAOB.
Jpyx¢asunle HOTOKH XKHAKOCTH K ra3oB. 1"a30Bast AMHAMMKA.
Basic physical properties of liquids and gases. Basics of kinematics. General
laws and static equations. Potential liquid and gas flows. Modeling, The move-
ment of fluid in the pipes. Fluid flow in diffusers and valves. Hydraulic calcula-
. tion of pipelines. Two-phase flows of liquid and gases. Gas dynamics. _
7 | BII DIEKTPOTEKHMKR, Tixene#t sxone alfHbManNsl TOKTLIE 3MeKTp Ti3GeKTEpl; yII (ba3aJIBIK Tizfexrep; Duzvka, XM
| ZKOOK ANEKTPOHUKA, KBITY KETLTIK 27eKTP Tis0ekTepinieri eTnest KeseHIep; MaTHUTTIK TisbekTep; Duznka, XuUMHS
B BK TEXHHUKACHIH AIlIey Tpanchopmatopiap; DC Maurksanap; ackHXpOHIbl MATHBANAD; CHHXPOHIBIK, Physics, chemistry
BD UC ’K2He OaKeIIay MalIHHAIAP; KAPTHITAK 8TKI3rilTeD; UHTErPangbl MEKPOIIEMEHTTED;

ONEKTPOTEXHUKA,
TEKTPOHUKE,
TENNOTEX HIUECKHE
U3MEPEHUA i KOHTPOJIb
Electrical engineering,
electronics, heat
engineering
measurements and
control

KYMeHTKIM caThinapel; KeAen Kyleiirkiumep; KyaTrsl KYIIEHTKILITED;
3JIEKTPOHABIK TAPMOHHKAIBIK OCHMIIITOPIAD; WMIIVIILCTIK KYphUTFBIIAp;
caHzap, KOATaY KaHe apudMETHKAIbIK AKNAPAT; MEKPONPOTIECCOPITRIK,
TEXHOOTUSTHbLLY, Ieri3aept.

| DNeKTpUMECKHE LENH NOCTOAHHOIO M HEPEMEHHOT0 TOKA; Tpex(asHble LerH;

[EPEXO/UILIE TIPOLIECCH! B IMHEHMHEIX JNEKTPHYCCKUX UEIMIX; MATHUTHBIE UeiTH;
TpaHc(hOPMATOPBI; MAITHHA! IOCTOSHHOTO TOKA; aCHMHXPOUHBIE MANIMHEL, CHH-
XPOHHbIE MAINIWHEL, TOIYIPOBOMHHKOBRIE IIPHOOPLL; HHTEIPANBHBIE MUKPO-
CXEMBbl; YCHAMTENbHELS KACKAIBI; OTICPAMOHHBIE YCHITUTENM; YCHITATERM MOIL-
HOCTH; JJEKTPOHHbIE TeHEPATOPEL FAPMOHHUYECKUX KoNeOaHuit; UMIYIbCHLIS
YCTPOUCTBY; Yncna, KOAUPOBARKS H aPHOMETHICCKAR MH(POPMALIHS; OCHOBEI
MHKPOLIPOLECCOPHON TEXHIKM,

Electric chains of direct and alternating current; three phase circuits; transients
in linear electrical circuits; magnetic circuits; transformers; DC machines;
asynchronous machines; synchronic machines; semiconductors; integrated

® EHY 708-01-19 KaTaer THCHHILTHH 110 obpasoBaTesbHOM nporpamme. Msnanue Bropoe
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| micro-circuits; amplifier stages; operational amplifiers; power amplifiers;
electronic harmonic oscillators; pulse devices; numbers, coding and arithmetic
information; fundamentals of microprocessor technology.

4 cemecTp /4 cemecrp / Semester 4

KOO womnonenti / BY3onckuii komnouenT / Universitycomponent

8§ 1t BII Cyapl emaey iz (Huzi- 5 Taburu cynsit cunaTTamackl. Cyasl alIsiH-ala Tasapty. Honasik anvacy teo- | Ousuka, Xumust, CYMEIK KaHe ra3
JKOOK Ka-X MMMSUIBIK SMiCTEPi PUACEHL. MoH anmMacy apKpiIbl CYHRl TA3aPTY TEXHOAOTHACH. Cyibli HKbLTY 6T MEXaHHUKACH
BABK | Omuko-XpMmdeckue - TY3CH3MaHybl, PearuananbaifiTein xKaHe TYPAKTaHIBIPYIIEL CYObl TA3APTY Ousuka, XuMmus, MexaHuka MUIKOCTH U
BD UC METO/BI TIOATOTOBKY afictepi. Epitinrex razpapie cyaau nibirapy. Cy Ta3apTy KOHOBIPFELTAPEHA rasa
- BOADI cxema MeH kabablKTap Al opHanacTsipy. KoHgeHcaTTsl Tasanay. Physics, chemistry, Fluid and gas mechanics
Physico-chemical me- XapakTepucTiKa IPHPOHBIX BO/L., TIpeIBapuTeIbHas 0UNCTKA BOABL. Teopus '
thods of waler treat- HOHHOrO obmena. Texnonorus 00paboTKy BOIBl METOAOM HOHHOTO OOMEHA.
ment Tepmmeckoe obeccoauBatue Bojibl. Be3peareHTHIe U cTabuIU3allHOHHbIE
METOAbI 0OpaboTKU BOMBL. Y IATEHHE H3 BOIbl PACTBOPEHHLIX 4308, BrGop
CXEeMbl 1 KOMIIOHOBKA 000pYIOBAHHS BONONOATOTORUTENHHBIX YCTAHOBOK.
OuncTKa KOHIeHcaTa.
Characteristics of natural waters. Preliminary water purification. The theory of
ion exchange. Water treatment technology by ion exchange. Thermal desalina-
| tion of water. Non-reagent and stabilization water {reatment methods. Removal
of dissolved gases from water. Selection of the scheme and layout of equipment
for water treatment plants. Condensate cleaning. '
. Tannay 6oiibiwa KOO xomnonenTi /By30BcKHii KOMIIOHERT [0 Bblﬁopy )
9 | )KBII TK | Hpeurnpunnmarenscts 5 | TeopusabIK, FUIEM MK HETPAKTHKAMBIKG LTIMAP KBTS TSHICTY ACH ITEpre EDUC 1101
- QOO KB | o uduzsec OH3HEC KOCTIAPKACAYFA, OHEI Kannmp Gimim Gepy Moxymi
GCD EC | Kacinkepnik xaHe YABIMAACTHIPYFAMKOHEKYPTisyreMyMKigikOepe . Moayns 00meld 06pa30BaHHOCTH

BirsHec
Entrepreneurship and
business

‘CoHBIMEHKaTAPKACIMKepIIKKLI3Me TIKY HeCIHIe HAK ThIK HETYBIR JANH TEIHMACENEA

epAIEIYY LI HKYKBIKBITBIK, IKOHOMUKANBIK, fackapy MeH

YHBIMAACTBIPYMaCEAE NP i HIE Nty Tl HFLLABIME —

| IEpaKkTUKANLIKOUNayKYHeci HKaIbIITaC TRIPAEL.

JHCIRIITYAA Yepes TEOPeTHHECKHE, HAYHMHBIC 1 MPAKTIMECKUE 3HAHNS 10380~

ST CHOPMUPOBATE Y CTYHEHTOB FOTOBHOCTE K NPEANPHHHMATENBCKOH Kes-

TEJIBLHOCTH ¥ K OPraHy3alny OusHeca. JucauinyiHa peicTapiseT coboit cre-

TEMATH3ATUIO HOPMATHBHO-IIPABOBLIX, IKOHOMHYECKUX, OPraHH3aLHOHHO-

| yrpaBneHuecKAx 3HAHMI [0 BONPOCAM CTAHOBJICHMA, BEASHIA TIPS AIPHHUMA-

TENBCTBA ¥ OU3HECA, KOTOPBIE CTRHYT OCHOBOI IS PA3BUTHA NpealIpHHHMA-

TENLCKOTO MEIITISHHA A PeIICHNUS KOHKPETHLIX 33124 H ASTOBRIX CHTYALIHIA.
The discipline through theoretical, scientific and practical knowledge will

tion. Discipline is the systematization of regulatory, economic, organizational
and managerial knowledge on the formation, management of business and busi-
ness, which will become the basis for the development of entrepreneurial think-

allow students to form readiness for entrepreneurship and for business organiza-

Module of general education

® EHY 708-01-19 Kataror ,HI/ICI.{I/IIUII/IH no odpa3oBaTenbHOI mporpaMme. Usnaune BTOpOe




ing to solve speeific problems and business situations

10

XBIT TK
00J1 KB
GCD EK

Pyxann manrblpy-
Pyxaun sxaursmy
Rukhani Zhangyru

Enbacer I1. Hazapbaeetsis «bonarrakka Garmap: pyxaHu KaHEbIpy»
OarnapnamainiK MAKalachlHIa KOFAMHBIH PYXaHH AaMYBIHEIH GaChIMABIKTAPEL
alKpIHNANbIT, Oarnap 0epinal. PyXaHH JaHFEIPYIE! XKeAen XKYy3ere achpy
MIHIETI KOMBIIIEL.

Kasipri samMaHHBIH TanabkiHa colikec KOFaM JaMyBIHBIH IpTE/li KarMIachlHblH,
6ipi sacTapaely 6iniMre, 1parmaTusmre, Gocekere KadlIeTTiNikke JereH
YMTBUTBIC GOMYBl KAKET,

B nmporpammnoii crathe I'nassl rocynapersa "Barmsu 8 Gyayuiee:
MOACpHU3aUUS O0ILECTBEHHOTO COHAHYS" H3TOKEHBL OPUENTHMPLL 1YXOBHOTO
pasenTUs walmero oduecTra. [TocTapnena 3a1a9a onepexarouiei
MOIEPHA3ALNY OOILIECTBEHHOTO CO3HAHMA. B YCIOBHAX COBPEMEHHOM
PpeanbHeCTH, GYHIAMEHTANEHLIM JIPUHIANOM PAIBUTH 0SINECTRA AOJIKHO
CTaTh CTPEMIIEHHE MONOAEIKH K 3HAHIIO, K IparMaThi3My, k
KOHKYPEHTOCTIOCOGHOCTH.

| The program article of the Head of State «Course towards the future: moderni-
| zation of Kazakhstan’s identity» set out the agenda for the coming vears and
| announced: "The third modernization of Kazakhstan", which implies the crea-

tion of a new model of economic growth, will ensure the country's global com-
petitiveness.

EDUC 1101

Kammsr Sinim Sepy Moxy.I
Moayns obwmeit o0pazosaniocTy
Module of general education

11

KBITTK

OO/ KB
GCD EC

Hudprsik TexHon0-
rEgnapisl canamap
HolibiHNIA KOATAHY
Mudpossie TexnonQ-

| TEH 0 OTpacnAM HpH-

MEHEHUA
Digital technologies by
branches of application

Taprin Kazaxcran Pecrmy6nuxacsinsiy «Canpik Kasakcramy MemIeKeTTiK
GarzapiaMackid iCKe achIpy JKIHE iCKe aChIPY KESCHHEPIH, SACKTPOHABIK,
KBI3METTEPA YCBIHYABH BUdPIbLK MIaThOpManTapsiH, YITTEK SKOHOMHKAHLIH
SPTYPIH KaciBul caayapslHia KOHE LH(PILIK TEXHOTOTHANAPEIH CHII3Y SKIHe
nlalijanany dRIiCTePiH KapacTeIpaibl.

JUCIHMIIHEa pacCMaTPUBACT ITals! BHEAPEHH H Pealu3alii
TocynapcraenuoR nporpammst Pecnybnixn Kazaxcran «1L{udposoit
Kasaxctany, WAQPOBBIS ITATPOPMBL OKA3AHNS DNEKTPOHHBIX YCIYT, CIIOCOOE!

| BUCAPCHUA H NCTIOABIOBAHMA L[H(I)pOBle TEXHQJIOTHIf B pasiaIaBIX

apodeccHonanbybix 061aCTAX H OTPACIX HAPOAHOTO XO3sHCeTRA.

Discipline considers the stages of implementation and implementation of the
State Program of the Republic of Kazakhstan “Digital Kazakhstan”, digital
platforms for the provision of electronic services, methods of introducing and
using digital technologies in various professional fields and sectors of the
national economy.

EDUC 1101

Kanner 6iniM Bepy mogysi
Mopynn obmel o6pazoBaHHOCTH
Module of general education

JKBH TK
OO KB

- GCDEC

Cribaiinac

HKEMKOPJIbIKKa Kapchb!
MAIEHUST

| AHTHKOpPDPY MUMOHHAS
| xyapTypa

Anti-corruption culture

«OJIEYMETTIK FELILIMAAD, 71<’ypﬂanucmt<a, akoapaT» 0arsiThl Doiisiria
«Crrbalinac ;KeMKOPIEIKKA KapChl MOISHHETY oHI THIHAAY IIBLTAp APAChIHAA
Ke3 KeJireH chibaifnac :eMROpIbIK KopiHicTepine HONMIK TOASPAHTTEIKTEL
KanbLINTacThIPyFa apHairaH. benrini 6onrauaail, «Kasakctan-2050»

| CTpaTCFHﬂCbI' KOJ’I,[[aHLICTaFBI MEMAEKEeTTIH JKaHa caacy 0arblrpl NYIITTRIK

Kayll'[CB,E[lFlHe TikeJe Karep napcx{ecme cuibaiinac KCMKOPJBIKTHI

EDUC 1101

- Kanme! Gimim Sepy Moxyni

Monyab ob1eit 00pa3oBaHAOCTH
Module of general education
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TyABIpaLE. Bys TopTinTin Makcath - KasakcTan PeciyOnmKachHbIH chIOaiinac
MKEMKOPJBIKKA KaPCBI 3aHHAMACKIH, OHBIH iwinae Genrini 6ip 6aFbITTHL Teper
3epreney.

JInCInUTEHa € AHTHKOPPYILHORHAS KY/IbTYPa» HampaBnerns «COLManLHbe
HAYKH, JKYPHATHCTHKE, HHOOPMAITHY MPU3BaHa CHOPMHUPORATS Y 06y a0~
LIMXCH HYNEBYI0 TePIUMOCTD K JI0ObIM KOPPYIUHMOHHBIM IpOoABIeHusM. Kak
uspectho crparerus «Kasaxctan-2050»: HoBblit MOMUTHYECKUI KYPC COCTOSAB-
LIErOCA TOCYAAPCTBAY BO3BOAUT KOPPYMUMIO B PAHT HPAMOM Yrpo3sl HALKO-~
naneuoi dezonacHocTU.IIenpr0 AaHHOH AMCUMTINTMHEL SBRSETC YriyOaenHoe
u3ydelue aHTHEKOPPYTIIUMOHHOro 3akoHoarTenscTea PK, B Tom wnene no obo-
3HAUEHHOMY HaIIPaBISHHIO.

The discipline "anti-Corruption culture "of the direction" Social Sciences, jour-
nalism, information " is intended to form zero tolerance for any cotruption ma-
nifestations in students. As you know, the strategy "Kazakhstan-2050": The new
political course of the established state "raises corruption to the rank of a direct
threat to national security.

The purpose of this discipline is an m-depth study of the anti~corruption legisla-
tion of the Republic of Kazakhstan, including the designated direction.

JKBII TK

13 OKoJOrus Herizaepi A namHpII KOpIlarad OpTara Kayircis e3apa spekeTTecy XKoilapsiy, kopwaran | Mexren Guoiorascet, reorpadus, XuMus
QO KB | xoHe TipLismik OpTanbiH xKahaHIpIK ©3TepicTepiH aHe aZaM3aTTHH 6Mip CYPY CTPATErMACHIH | KYpCTaphl
GCD EC | kayincizairi 3epTTey. TeTeHwe araalnapIarsl ZKOHOMUKANLIK 00BEKTIIepIiH TYPaKThI Kypenr wikoibnoil Guonorny, reorpadum,
OEHOBBI 3KOJIOIAY 1 KYMBIC icTeyi, TAOUFM XeHe TeXHOTSHAIK CHITATTAFE] TOTEHIUS )afMainapaee | XHMHK
GezonacHocTi ANIBIH AJLy KIHE KOIO, couali-ax Kasipri 3aManFsl Kypaigap/IkE Tainamamy, Courses of school biology, geography,
AKU3HEACTTENRHOCTH kocinmopblanap MeH yiteivuapia kayincis enbex xarnainapsa xaMtaMaceis ety | chemistry
Fundamentals of Mocenenepi.
ecology and life safety Hsyuenye crnocoboe 0e30MacHOro B3AUMONCHCTEIS YenoBeKa co cpeao obu-
TaHus, [OBAJIBHBIX M3MEHEHHH B OKPYKAIOWIEH CPENE U CTPATETMH BhIKUBA-
| HUA HeNOBEYECTBA. YCTOHUUBOrO Py HKLHOHMPOBAUUA 00BEKTOB XO3THCTBOBA-
HHS B YCIOBUAX UPE3BRIUANHBIX CHTYAUN, BOIPOCOR NIPELYIPESXKACHIT U JTHK-
Bpgauwy nocieacTBii YC NpUPOIHOro M TEXHOMSHHOI'O XapakTepa, a TAKKE
NPpYUMEHEHNA COBPEMEHHBIX CPEICTE NIOpAXKEHUA, obecreaeHus Ge30MacHRIX
YCTIOBRWH TpyAa Ha NPEANPHATUSX U B OPraHU3aLMsX.
Study of ways of safe human interaction with the environment, global changes .
in the environment and the survival strategy of mankind. sustainable operation
of economic facilities in emergency situations, issues of preventing and
eliminating the consequences of natural and man-made emergeucies, as well as
the use of modern means of destruction, ensuring safe working conditions at
J ~ enierprises and organizations.
14 | JKBITTK | Ickepu puroprika Kype xacibu-Toxipubenik6a,bITTaKypacTsipbliaras. OHLL EDUC 1101
| OOJIKB | Jlenosas puTOpHKA OKYapKbUIBIKOCIOMMaHBI3AblKaF AA AP AAPH TOPHKATBIKIC- JKanner Siim Gepy Moy
GCD EK | Busi ness rhetoric OPEKeTTEXHONOIHSCEIHHIePYKO3NENICH. Monayns 06ieit 06pazoBaHHOCTH
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BiniMamymsitapIbpHces MG iniMaUTiriHApTTRIPY, THIMALICKEpIiKKAPEIM-
KaThlHacKaruaaiapsl,

KYPTaf bl Aaco ey iRy ThIMABIEIKIANeTY HKAM TH THIHHENIZTIHAKTOPIIAD MEH
yaepicTepi, elen MeH ayIHTOPYA BIHTEIMAKTACYBIHEH(BOpMANApL] MEH
KYpangapeITy pallei0iniManyKypeThHMIRIeTTepiHeKipe i,

Kypc umMeeT mpodecCHOHaLHO-NPaKTHIECKYIO HAPABIeHHOCTh. Ero usyde-
HHE MPEeNNoNIaracT OBIaicHUE TeXHOTOIHEeH PUTOPHISCKOH OEATEABHOCTY B
MpO(ECCHOHANLHO 3HAYMMBIX CUTYalsX. B 3amaqi Kypca BXOUUT MOBLIIICHHE
peuesoll 06pasosauoCTH 00y YAIOIHXCS, TPHOGPETeHIe 3HAHMI O IPUHIIANAX
3 PekTUBHOIO ACAOBOr0 0OMIEHHA, OCHOBHBIX (GaKTOpax W npoueccax, obec-
TIEYHRBAIOLINX YCIIENTHOE BO3NeHCTBHE MyOITAIHON peuu Ha cinylaternei, gop-
Max U CPeCTBAX B3aUMOIEHCTBUS OpaTopa M ayIdTOPHH.

The course has a professional orientation. His study involves mastering the
technology of rhetorical activity in professionally significant situations. The
objectives of the course incude increasing students' speech education, acquiring
knowledge about the principles of effective business communication, the main

| factors and processes that ensure the successful impact of public speech on stu-

dents, the forms and means of interaction between the speaker and the audience.

Module of general education

Tanaay Goiibinma koMnroHerTTep / KoMnouentol no nriopy / OptionalComponents
15 | BIITK Apraltel Macenenepai i Ka3Ga OTEIHBIHBIE KyPaMbl MEH CHOATTAMANAPbI, Ka30a OTHIHAAPBIH JAMBIHAAY | XUMis, TEXHHKATEIK TEPMOAVHAMYKA,
BAKB HKary HOHE JXaHy YUliH cxeMamap. xabasiKrap MeH TexHomorusnap. Kyiikrep Men JKBLTY JKOHE MAcca anMacy, CYMbIKTHIK KaHe
 BDEC | CoensompochLcxnra- nerTep Ka3ba OTHIHAAPSIH JKaFyFa apHanrad. Kpi3Ap(PFEIITAp MEH NSWTEPAl | Iasz MexaHukachl :
HYS TOMJIMBA opHanacTepy. OpraHHKankIK OTEIHALL YKONOMHANGIK WKATY SHICi MeH Xevust, ToxHudecKas TepMOTHAAMHEKA,
Special Issues TEXHOJIOTHACKL. TemmomaccoodeH, Mexanyka JKUAKOCTH U
Combustion CocTaB W XapaKTEPHCTHKH OPraHAYECKOTO TOTINBA, CXEMBI, 000pYI0BaHHE H rasa ‘
TEXHOJOTHM NOATOTOBKH H CHKHUTAHHS OPraHHYeckoro Tomupa. [openky u Chemistry, Technical thermodynamics, heat
TOIKH AJIsl OKUTAHUs OPTaHHYECKOro Tormusa. KoMonosKy ropenok 1 tonok. | and mass exchange, Mechanics of fluid and
MeToub! 1 TeXHONOMHH 3KONOTHYECKOr0 CHHUIAHMS OPIaHUYeCKOr0 TOIUIHBA. gas ;
Composition and characteristics of fossil fuels, schemes, equipment and
technologies for the preparation and combustion of fossil fuels. Burners and
furnaces for burning fossil fuels. Layout burners and furnaces. Methods and
technologies of ecological burning of organic fuel.
16 | BII TK OTBIH XKoHe Kafry 5 Kazba OTbIHIAPBIHEIH KypaMbt MEH CHIATTaMataphl, Tayibl OTIH TYpaits! X MBS, TEXHHKATBIK TEPMOIHHAMHKA,
B KB TEOPUACH JKammsl aknapat. IuApo - skaHe rasas! - IMHAMYKATBIK 3aH1ap. TaymblH CaThiChl. | XbL1y JKOHE Macca anMacy, CYMbIKTbIK KaHe
BD EC | Tomaeo n 1eopusi biprexri xsne reteporenu wary. KaTTbl, CYibIK oHe Ta3 TOPI3LI OTHIHIE ra3 MEXaHuKachl

rOpeHILA
Fuel and combustion
theory

xaty. Xanapmaliap! cakray xone nalielnaay yIOiH cXeManap, Kabaplkrap Men
TEXHOJIOTHANAP.

CocTap ¥ XapaKTepHCTHKH OPraBnYecKkoro tominea. O0une CBEASHIA 0 rope-
HHN TOMNMBA. T HAPO -~ U ra30IMHAMIMECKHE 3aKoHOMEPHOCTH. CTamun rope-
Hua. T'OMOreHHOe M FETePOr¢HHOE FOpeHure. ['operiie TBepJOro, KUAKOrO 1
rasoobpasnoro Tormba. CxeMbl, 0G0PYIOBARHE H TEXHONOTME XPAHEHHA U

Xumusg, Texuuueckas TepMOIUHAMHEKS,
Termomaccooden, Mexannka AKHIKOCTH B
rasa :

Chemistry, Technical thermodynamics, heat
and mass exchange, Mechanics of fluid and
gas
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TIOATOTORKH TOIINMBA.

| The composition and characteristics of fossil fuels. General information about

mountain fuel. Hydro - and gasdynamic laws. Stages of sorrow Homogeneous
and heterogeneous burning. Combustion of solid, liquid and gaseous fuels.
Schemes, equipment and technologies for storage and preparation of fuel.

17 | BIITK | KoulysHepre TUKAJIBIK OHepras ke3AePiHiH TEXHOJNOTHUIBIK CXeMANaphl, SHEPTHs HATAHCH JKOHe TexHukanslk TepMonuHamuka, Cybl
BOKB KyHenep KoHe KBLUTY THIMRInIrl. OpTaNblKTaHABIPELIFAH JIEKTPMEH AabNbKTaY. Keiny- Iaierniay AbIH QU3HKA-XHMUANLIK 91IiCTeP]
BD EC OHEPKACIN TTEH TYPFLIH TEXHONOTHIBIK YPAICTEPAiH HKOHE OTBIH-YHEPTETHKATILIK KELISHIET] JKIHE Texnuyeckasg TepmonvnaMmuka, GPUIUKO-

YH-KOMMYHAaTABIK OHECPKICINTIK OHAIPICTIH HEri3ri canamaphisia YHePrus unt Naiifasany IsH | XMMUYECKHe METOIB! TO/IFOTOBKH BOLBI
HIAPYAUTELTBIKTA Knaccmpmcammcm, JHEPrust yHemiey XKoHe JHEPrus woue YHepris weirbpsy; | Technical thermodynamics, Physico-
SHEPTHSHET Naiinanamy KLY cxewanapam KaHe KOHIBIPFLITAPAL! Daranay iblH SHEPre THKATBIK chemical methods of water preparation
TennoanepreTudecke KPATEPUIIEP]; CANLICTRIPMATH Taiaay HKOHE KBUIYIIBIK RPUHIHITED MEH
CHCTEMbL H 3HepProHc- sobanay cxeMaltapblH OHTaHIARIBIpY.
HOJTb30BaHIE B PO~ TexHonornueckue cXeMel, SHOPISTHUECKHH GaNaHC H Tenn0Ras SKOHOMHIHOCTE
MBIHIEHHOCTY U HCTOYHAKOR DHEprocHabxeuna. Llentpanuszosanroe aneprocuabxenne. Kiac-
oTpacay KX CHQHKALMA TEMTOTEXHONOTHICCKIX POLECCOB ¥ 3HEPI'OUCIIONE30BAHKE B TO-
| Thermal power systems TUIMBHO-3HEPTETHIECKOM KOMIINEKCE H OCHOBHBIX OTPACLX MPOMBIIUICHHOIO
and energy use in in- TPOU3BOACTBA. DYPEKTHBHOCTL IHEPTOUCITONL30BARNS ¥ IHEPTOIKOHOMMHIC-
dustry and housing and CKHE YAEJIBHBIC 3aTPATH; SHEPTETUYECKIAE KPUTEPUH QUEHKM TEIUIOBEIX CXEM U
public utilities | ycTaHOBOK; CpaBHHTC/ILHLIH AHATH3 [ ONTHMUSALHS TEIUIOTEXHUIECKNX. PUH-
IHIIOB ¥ KOHCTPYKTHBHBIX CXEM. .
. Technological schemes, energy balance and thermal efficiency of energy ’
- sources. Centralized power supply. Classification of heat tcchnolot,}' processes
and energy use in the fuel and energy complex and the main branches of
industrial production. Energy efficiency and energy and energy costs; energy
criteria for evaluating thermal circuits and installations; comparative analysis
and optimization of thermal principles and design schemes.

18 | BITTK TepMusUIBbIK XKOHE | Kby JKoHE ATOMIIBIK SACKTD CTAHUILIAPLHbIH JKBITY CXemaapst. a3 TeXHHKANBIK TePMOAHHAMHKA, Cyunst
B KB ATOMIBIK TypOuHanapsl, 8y aoHe ras 3MekTp CTaHinanapsl. JKBUTY MeKTp HaiibiHaay Iele Gu3uKa-XAMAANbLK agicTepi

| BD EC INEKTPCTAHLUANAPBIHLI CTAHUMANAPBIHBIH KOHE ATOM SACKTP CTAHLMANAPLIHbIH, KAl ABIFLIHBIH, Texnmueckas TepMoxHamuka, OUIMKO-

H T€OPUAJIBIK Herizaepi
TeopeTmecme QCHO-

{ BBI TeIIITOBBIX A aTOM-

HBIX 3AEKTPOCTAH N
Theoretical foundations
of thermal and nuclear

power plants

cunaTTamanapel JoHe XKYMLIC NPUHUKIL JKBUTY Kate aToM JTEKTp
CTaULHAAAPEIHAAFEL CY MEH OTHIR/Ibt JARBIHNAY TeXHOAOMMACHL. TYTik 1a3nl
JKSHE CapKbIHIB CYIapabl TA3apTy.,

TenoBble CXEMBL TETWIOBBIX H ATOMHAIX EKTPOCTaHLMH, T a30TypGuHHbIE,
Napora3oBble IEKTPOCTAH KM, XaPaKTEPHCTHKIY W OPHHINT paboTsl oGopy-
nosaund TOC u ADC. TexHoa0Ird NOATOTORKY BOABI M TOMIUBA Ha TEIIOBBIX U
ATOMHBIX JEKTPOCTAHLMAX. CXEMbI OUUCTKH YXOASIIMX FA30B M CTOYHLIX BOA,.
Thermal schemes of thermal and nuclear power plants. Gas turbine, steam-gas

| power plants. Characteristics and principle of operation of equipment of thermal

power plants and nuclear power plants. Technologists of water and fuel
preparation at thermal and nuclear power plants. Flue gas and wastewater

XHMRHIECKHE METOh! NOATOTOBKY BOIB!
Technical thermodynamics, Physico-

chemical methods of water preparation
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treatment schemes.

19 | BITTK DHepreruxa 5 JKbUTy-KyaT KOHABIPFbITAPLIHEIH, KOHABIPESLIAPBIH aNrOpUTMU3AIMIIAY KIHE TexXHUKANbIK TepMOAMHaMHKA,

B KB KYHeciHaeri | maTemMaTHKaNBIK MOASIBAEY NPUHUENTED]. DHEPTeTHKA CATACHIHIAFE! CRHALK | AKNAPATTHIK-KOMMYHUKALHANLIK,

BDEC 3JIEMEHTTEP MeH seprreynep Herizaepi. Kasauaeik KoHABIprewmapisf, 0y maHe ra3 TeXHOROTHANAP, JCBIMYNIBIK KaHe Macca
AKyHenepni Monensaey, | TypOUHAIAPLIHETH, OTHIH AaHbIHAAY KOHABIPFLUIAPEI HETH, KBLTBITY Oepy, CyHbIK XKoHe ra3 MEXaHUKACH,
ANrOPUTMALY KoLe KOHIBIPFBENAPbLHLIH, KOHAEHCATTEI-KeM Oepy *kelicinin, cy TazapTy MaremaTHxa
OHTaWNauILIpy KOHIBIDFBENAPLIHbLIH, MATEMATRKAJIBIK MOeNbACpiH Kypy npunuuntepl, Keury- | TexHuyeckasn
Moaenuposanue, WICKTP CTAHIUMARAPIH Kobanay Mes nafifanaHya OHTaHAGHIEIDY. TepMoAuHaMuka, MTapopmamonno-
ANTOPHUTMH3ALMS U HMprHUMBL ANTOPUTMHU3ALME H MATCMATHHECKOTO MOENUPOBAHUSA YCTAHOBOK | KOMMYHUKAIMOHHBIE TEXHONOTHH,
OTTFHMI3ALIHS TEIUTOSHEPTETHYSCKMX YCTAHOBOK. OCHOBKI YUKCREHHBIX HCCEXOBAHMAN B Tennomaccooben, Mexannka KUEKOCTH 1
3NEMEHTOR U CHCTEM B TeINO3HEPTreTHRE. IIpHHINITLI TOCTPOSHUS MaTEMATHUECKHXMOICIICH rasa, Martemarthka
TETIA0IHEPreTHRE KOTEeNEBHBIX arPeTaTos, NAPOBbIX U Fa30BbiX TYPOUH, YCTAHOBOK NOATOTORKH Technical thermodynamics, Information and
Modeling, TOINBE, TENHO(UKAUMOHHBIX YCTAHOBOK, KOHICHCATHO-IMTATENBHOTO TPakTa, | communication technologies, Heat and mass
algorithmization and YCTaHOBOK MOATOTOBKH BOABL. ONTHMH3aIMA TENROIHEPTETHUECKHR yeTaHoBok | transfer, Fluid and gas mechanics, Mathe-
optimization of TIPH IPOCKTUPOBAHUY I IKCIUIYATALIMH. matics
elements and systems Principles of algorithmization and mathematical modeling of installations of
in power system heat and power installations. Fundamentals of numerical studies in power

engineering. Principles of construction of mathematical models of boiler units,
steam and gas turbines, fuel preparation plants, heating plants, condensate-feed
line, water treatment plants. Optimization of heat and power plants in the design
‘ and operation, , , v ,
20 | BITTK JKELTY TEXHUKACHIH 5 OHepKaCilTiK kaCINOPEIHAAPIBIH IHEPTHA KO3JEPIH MaTeMaTHRANBIK Mofeney | TexHUKabIK TepMOANHAMIKA,
BIKB | ecenreyaeri SMICTEPIHE HETi3AENTeH ARTOMATTAH ABIPBIAFAH Ky HeNepain KyPHThIMIAPEL. | AKIApATTHIK-KOMMYHAKALIHATBIK
BD EC KOMIIBEQTEPIT ik | DHEpreTuKansk oOBeKTinepi OHTAKNAHIBIPY. JHEPTHS KO3 Aepiui Texnogorusiap, JXLUlyIsK xKaHe Macca
| TeXHONOTUANAD. MAaTEMATUKAILIK MOJIEALASP] KaHe KaOIbIKThIH 2pGip anementi. XKblTyapk Oepy, CylbIK KaHe ra3 MeXaHUKachl,
KoMmneTepHbie TeXHO- ecenTeynep yuwin dargapraManslx oHiMuepal naiiatany. Maremarnka
| JIOTMY B TEIAOTEXHU- CIpYKTyphl aBTOMATH3MPOBAHHBIX CHCTEM HA OCHOBE METOJOB MaTeMaTHIe- Texuuueckas
YECKHX pacueTax. CKOTO MOZCTMPOBAHMS UCTOUHIKOB YHEPTOCHAOKEHHUA IPOMBIILNEHHLIX OPel- | TepMOoAMHAMHUKa, VM HOpMaMoHHo-
Computer technology - npisTEi, OnTEME3ALMY IHEPTETHIECKHX 06beKTOR. MareMaTuieckie MOAENH | KOMMYIIHKAIIHOHHbLE TEXHOIOTHH,
in heat engineering HCTOUHMUKOB YHEPPOCHAGKEHIS U Kaxk 010 anemMenta o6opynosanud. [Tpane- Temnomaccooben, Mexaanka XUAKOCTH 1
calculations. HEHNE NMPOrPAMMHEIX NIPONYKTOB 1S TEMIOTSXHHYSCKHX PACUETOR. rasa, Maremaryka
Structures of automated systems based on the methods of mathematical Technical thermodynamics, Information and |
modeling of energy sources of industrial enterprises. Optimization of energy communication technologies, Heat and mass
facilities. Mathematical models of energy sources and each item of equipment. | transfer, Fluid and gas mechanics, Mathe-
The use of software products for thermal calculations. matics
S cemecrp /5 cemecTp / Semester 5 '
Taupay Godiviuuia komnonerrrep / KommoneHTel o Boi6opy / OptionalComponents
21 | BIITK .| ©nepxocinT 6 | BuoduepreTHKANBIK KOHABIPFBUIAP, KYH IHEPrHSCH KOHABIPFLLIAPEE, HKel TexuuramplK TEPMOIMHAMHKA, KBUTY KaHE
B KB erijlecTypuieMec KoHe TEHEPATOPAAPEL, HBUTY JKIHE TONKBIHABL ©CIMAIKTEp MEH OTHIH MIEMEHTTED], - Macca Depy, CYMBIKTBIK KaHe ra3
BD EC WAHAPTHINATHIH reQTepPMaNbIb! SHEPIeTUKANEIK KOHABIPFLITAD, THAPOIASKTPCTAHLHLNAD: MEXaHHKACHL, XUMHS, (UsHKa

IHEPTUs KO3AEPT

KYPBUIFb, KYMBIC TIPHHLHIL.

Texuuueckas TepMOTMHAMHUKA,
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HeTpanurnonasie 1

BO300HOBIIEMEIC

NCTOYHMKH DHEPTHH B

NPOMBIACHHOCTH

Unconventional and

| renewable energy
sources in industry

JKaRapThUIATEIH SHEPTHA KO3/EPIiH TP canaapia kKoHe Xanbik yurin

naitnanaty. JKanapTeimarein s3Hepris ke3gepin OipikTipinren opHary.
JKaHapTHUIAaTHIH SHEPTETHKANBIK KOHIBIPFBLIAPIL DIEKTP KeNiCiHe Kocy.
buosHepreTHdeckne YCTAHOBKY, YCTAHOBKH MCIIOIB30BAHIS CONHETHOM
SHEPTHH, BETPOreHEPATOPEI, MPUIHBHLIC U BOJHOBBIE YCTAHOBKH H TOIUINBHELLE
SNIEMEHTBI, YCTAHOBKY MCIIONB30BAHES Ie0TePMANbHON SHEpriyY,
THRPOIHEPTETHUECKME YCTAHOBKU: YCTPOHCTBO, MPUHLIKI feiicTRUS.
Hcnonp3oBanne BO3OOHOBIAEMBIX HCTOYHHKOB YHEPTHV B PAITUTHBIX OTpaCc-
TSX IPOMBI LJIEHHOCTH M [T Hacenens. KomGuAnposanHsle YCTAHOBKH
BO30OHOBIISEMRLIX UCTOUHUKOB Aepruu. [IoIKmoTeHte YCTaHOBOK
BO300HORIIAEMBIX HCTOTHHKOB SHEPTHH K SHEPTOCHCTEME.

Bioenergy plants, solar energy plants, wind generators, tidal and wave plants
and fuel cells, geothermal energy plants, hydropower plants: device, principle of
operation.

Use of renewable energy sources in various industries and for the public. Com-
bined installation of renewable energy sources. Connection of renewable energy
installations to the power orid.

TenaomaccoobmMer, MexaHuKa XUIKOCTH W
rasza, Xuvuna, GH3MKa

Technical thermodynamics, Heat and mass
transfer, Fluid and gas mechanics, Chemi-
stry, Physics

3
]

BI1 TK | TepMuANbIK *Kone

B KB ATOMIBIK

BDEC AMEKTPCTaH LM AAPBIHI
aFbl XUMHANSIK
Saketnay .
KUMHYCKUH KOHTPONE
Ha TEITOBBIX H ATOM-~
HBIX NIEKTPOCTAHN X
Chemical control at
thermal and nuclear
power plants

By xoweHcatel TpaxTici xumusteik Gaksiray obvekTici peringe. Cy Tazapry
KOHIBIPFBLIAPL] XUMHANBLIX OaKpiiay 00BekTici petitue. XuMusinplk 6aKsimay
AKyHenepinii makcathl. Ok yurinepai any saictepi. DHeKTPOXHMISIBIK
eniey axictepi. KababIKTRIH TOTTAHYbIH 0aKbUIAY SIiCTEp].
CankpIHIATKBIIITHIH KYPaMBIH TajlIay (bl H ONTHKAAbIK S4icTepi. Sntrey
Katenepi xoHe oapawl 6aranay. XuMHANIbLK OaKkiay IbH
aBTOMATTaHIBIPBUTFAR Ky ilenepi.

. [lapoxouneHcaTHBIH TPAKT KaK 0OBEKT XUMHUSCKOT0 Kompom. YCTaHoRKu

TOArOTOBKH BOIB! KaK O0BEKT XHMHIECKOro KoHTpond. HasHaueHe cucteM
XUMH4YECKOTO KOHTPOIs. MeTONEl MORYYEHHUS [IPeACTABUTENLHON Ipofisl.
SNICKTPOXMMHIECKHE METObI H3MEPEHHA. METOAL KOHTPOMS KOPPO3HOBHORO
cocrosHus o6opyaosaHna. ONTHICCKHAE METOAb! AHANIA3A COCTABA
TennoHocHTENs. JT0rpeiHOCTH 3MepeHHi U iX oleHka. CHCTEeME!
aBTOMaTHIHPOBAHHOIO XUMHYGCKOTO KOHTPOIS.

Steam condensate tract as an object of chemical control. Water treatment plants
as an object of chemical control. Purpose of chemical control systems. Methods
for obtaining representative samples. Electrochenical measurement methods.
Methods for monitoring the corrosion of equipment. Optical methads for ana-
lyzing the composition of the coolant. Measurement errors and their evaluation.
Systems of automated chemical control,

Xumus, hu3mka, XKely KaHe Macca bepy,
CYUMBIK JKOHE Ia3 MexaHuKach,
SJIEKTPOTEXHWUKA, INEKTPOHMKA, JKBLLY bl
oILIeY XKIHE BaKbLIay, CyApl JAHbIHIAY IbTH
duznKa-X EMEAIIBIK 30iCTepl, KBLTY #oHE
ATOMBIK DIEKTDP CTAHLHSIAPLI LB H,
TEOPUSIIBLIK HErizgepi

Xumus, @usnka, Teruomaccoobmed,
MexaHHKa KUIKOCTH 1 TA3a,
DIEKTPOTEXHUKA, INEKTPOHUKA,

TEILIOTEX HNYECKHE H3MEPEHMS! W KOHTPOIE,
DUIUKO-XHMUYECKHE METOIB MOArOTOBKH
BOEIL, TeopeTrieckue OCHOBHI TEMMOBBIX U
aTOMHBIX 3JEKTPOCTAHLIHH

Chemistry, Physics, Heat and Mass Transfer,
Fluid and Gas Mechanics, Electrical Engi-
neering, Electronics, Thermal Measurernent
and Control, Physical and Chemical Me-

[ thods for Water Preparation, Theoretical

Basics of Thermal and Nuclear Power Plants

23 | BITTK Ounipictik

B KB KaCiNOpbIHIAPMEH
BD EC TYPFBIHY -
KOMMYHaTBIK

Byt TOPTIll 3HEPrusHbl TYTHIHY WBINTAPAbIH S1ePreTHKATBIE aY AHTTEpiH
YHBIMAACTRIPY MEH OTKi3y TopTiOiH, COHOaM-aK 3Heprus YHEMIEY INapanaphiH
3epTTey/Al KAMTUABL. DHeprus ayIuTTepiH, FuMapaTTap MeH oHmipictik
OPOUeCTeP i XKOCTapIIay KoHe KYpPrisy.

HKeiny sxone macca Gepy, CyHLIKTHIK KoHe
raz MexaHuKachl, 2JIeKTPOTEXHHKA,
3ICKTPOHUKA, KBUTY TEXHUKACHIH QMILISY
JKaHe OaKpinay, CyApl NaHBIHAAY IBIH

0)] EHY 708-01-19 Karanor nucuummin no o0pazoBaTeIBHOMN nporpamme. Mspanue Bropoe




HIAPYAILBLLTEIK TP IbIH
JHEPIrHA YHEMICY KoHe
IHEPreTHKANBIK ayANUTi
HeprocOepexeHue n
IHEProaymuT Ipo-
MBILIACHYBIX TPENPH-
atuit n o6berToB JKKX
Energy saving and
energy audit of indus-
trial enterprises and
housing and public
utilities

DHeprus ynemaeiTin Texaonorusirap, OTHH MeH SHEPTHSHbL nafmanaﬁynm
pauMoHaTH3aNNANaY. OHEPKACITIK KQCIIIOprUI[ELp}IHH ©3 Kake1Tinikrepin
OHTaHNAHABIPY.

Hauxan pucimnauHa BRIOUAeT B cef H3ydeHne BOMPOCOB OprasMsaniu u

NOPAINKES NPOREAEHUS SHEPICTUMECKIX 06CeN0BaHuil noTpebuTenell sneprope-

CYPCOB, & TaKKe 10 IPOBEACHI0 MepONpUATHI B 061acTy sneprocGepexeHs.
[InanupoBanye u MPOBENEHHE SHEPTOAYANTA, 30AHNM H POU3ROACTBEHHEIX
IPOLECCOR.

| OHeprocbeperaroniue TEXHOIOIHH, Paunor-[anmaunﬂ MCIIONB30BAHAA TONAUBA

1 3HEpTUH. ONTHMU3AIMS COOCTBERHB(X HYK IPOMBULNEHHBIX MPEANPHATH .
This discipline includes the study of the organization and procedure for con-
ducting energy audits of energy consumers, as well as on energy conservation
measures. Planning and conducting energy audits, buildings and production
processes.

Energy Saving Technologies. Rationalization of fuel and energy use.
Optimization of own needs of industrial enterprises.

(111/13H1<a—xm1'mnm< anicrepi,

KBy IHEPIeTHKANBIK JKYlieiep xane
©HEPKICIIT el TYPFBIH YH-KOMMYHANTRIK
INAPYaLILIBIKTA 31EPTHAHE afiianasy
Tennomaccoobmen, MexaHnka XHAKOCTH |
raza, JNeKTPOTEXHHKA, MIEKTPOHHKA,
TEMAOTEX HITISCKHUE H3MEPEHUA H KOHTPOJIb,
DU3KMKO-XUMHYECKHE METO/IBI IIOITOTOBKY
BONBL, TeNIo3HEPreTUIecKUe CHCTEMB] U
IHEPTOHCHONE3ORAHIE B NPOMBILIIEHHOCTH
a1 otpacin KKX

Heat and mass transfer, Fluid and gas me-
chanics, Electrical engineering, electronics,
heat engineering measurements and control,
Physical and chemical methods of water
preparation, Heat energy systems and energy
use in industry and housing and utilities sec-
tor

24 | BIITK Oueprus yHeMaey ByIt TapTin SHEpTUAHEI TYTHIHY TUBLTAP/ABI IHEPIETHRKANBIK Ay AUTTEPIH KplyNBIK skoHE Macca Gepy, CYMbIKTBIK
BOKB JKOHE WKBUTY JKOHE ATOM | yileIMaacTuipy Men oTKi3y TopTi6iy, coHmali-ak IHEPIHS YHEMCY IHapanapsis JCOHE A3 MEXAHHMKACKL, YNEKTPOTEXHUKA,
BD EC 3ACKTP 3EPTTEYAi KaMTH/BL. DHEPTHA ayuTTepiH, TEMapaTTap McH suzipicTi SIEKTPOHMKA, XKBITY TeXHAKACHIH @JIey
CTAHUMANAPBIHBIH TIPOUECTEPIE HOCHAPIAY XKSHE JKYPrisy. | xoHe DaxplIay, CyIbt uanmuaaynmﬂ
| suepreTvxkansIk aymuri DHepras yuemaelTin Texnonorusiap. OTRIH MEH SHEPTHAHbI nanf[axaﬁyns{ u3NKA-XIMHAIBIK SXICTEP], KLY JKkoHe
. DHeprocbepexenne u pauHoHaIHM3aumsIay. OHEPKACINTIK KSCINOPLIHAAPIBIH 63 KaKCTTLIIKTEPIR ATOMABIK JASKTP CTAHLMIAPLIHLLY,
’ JHEPrOAYHT TEIOBLIX OHTaAlMaHABIPY. TEOPUSILIK HeTi3aepi
1 aTOMHBIX JJIEKTPO- JlauHas IMCUMIIHHA BKIFOUALT B cebs H3yueHHe BOTPOCOB OpraHu3aiiH U TenmnomaccoodMeH, Mexaanka WHIKOCTH U
CTaHLHi TOPSIKE NPOBEACHUS SHEPreTHYCCKIX 00cnenopanuii motpebureneii sHeprope- | rasa, DNeKTPOTEXHUKA, ATEKTPOHUKA,
Energy saving and CYPCOB, 2 TAJOKE 110 NPOBEASHIIO MEPONPUSTUH B O0NACTH SHEProcOEPEEHUA. | TEINOTEXIIMYECKHE H3MEPEHHS A KOHTPOb,
energy audit of thermal ITnanuposanme u NPoBEAEHHE SHEPrody AUTa, 3AAHNI i TPOU3BOACTBEHHBIX DU3NKO-XUMHICCKIC METO (bl IIOATOTOBKH
and nuclear power | IPOIICCCOR. | BOABL, TeopeTrmeckue 0CHOBBI TETUIOBEIX
plants OHeprocOeperaIune TEXHONOTHN, Pauronanmsaiis HeMoNb30BaHus TOMIMBA | aTOMHBIX EKTPOCTAHIIHI
' u dHepruit. ONTUMU3auKs COBCTBEHHBIX HyXKI NPOMBILTEHHBIX TpemipusTiit. | Ieat and mass transfer, Fluid and gas me-
This discipline includes the study of the organization and procedure for con- chanics, Electrical engineering, electronics,
ducting energy audits of energy consumers, as well as on energy conservation heat engineering measurements and control,
measures. Planning and conducting energy audits, buildings and production Physico-chemical methods of water prepara-
processes, ) tion, Theoretical fundamentals of thermal
Energy Saving Technologies. Rationalization of fuel and enerey use. and nuclear power plants
Optimization of own needs of industrial enterprises. ,
25 | B TK OnepkacinTik By, BICTHIK Cy KoHe Oy Ka3aHABIKTAPBIHBIH TYPIEPi MEH KOHCTPYKUHAIAPHI, JKblTy 3HEpre THKATBIK Kylenep xone
BJI KB KaCiTTOPBIHAAP AR H, Ka3aHbIK [IEWITePine KAFbUIFaH OPraHUKAIBIK OTHIHAADBI ¥HBIMOACTRIPY, @HEPKACINTer] TYPFBIH Yii-KOMMYHAIIBIK
BD EC Ka3aHIBIK KBUIBITY DeTTepiHiH JKYMBIC aFNAHBIHIA KA3AHABIK 3ayBITHIHbIH [23-ya KOHE | IIAPYAILbLUTBIKTA JHEPTUsHBI naiifanany,
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KOHIBIPFELIAPE! MEH
TYPFEIH VH-
KOMMYHAIIEIK,
WIaPYaIIbUIBIK
KoTtenpHble yeTaHOBKH
IPOMBIILTEHHEIX
npennpuaTail 1 KKX
Boiler installations of
industrial enterprises
and housing and public
utilities

Oy-Cy ONNapBIHA Ke3eceTIH TepMOPUINKANBIK KAHE THAPO-Ta3 15l
AMHAMHKAJIBIK YRepicTepae. By, Cy jKaHe TeXHONOTHAIBIK KA3aHIBIKTaPIE
Tafinanany, )wobanay JKeHe KeULy ecenTey MpuHIELL. Kazamis KTapHbIH
TAAPABITAKAHIK XOHE A3POAHHAMUKATAIK ECeIITepi.

THMb1 ¥ KOHCTPYKLIH MAPOBEIX, BOAOrPSHHBIX H NAPO-BOJOT PEHHBIX KOTIIOR,
00 OpraHu3aLMK CKUIAHNA OPTaHHIECKIX TOMWIHB B TONKAX KOTIOB, O TeM0-
(M3MHECKAX M MHAPOra3oAMHAMUNCCKIX TPONECCAX, NPOTEKAIOLLIX B MA30B03-
AYUIHOM U IAPOBOATHOM TPAKTAX KOTEJLHOH YCTAHOBKY, 06 yCIoBUSX PaboThl
noBEpXHOCTE! Harpesa. IIpuHIMN paBoTsl, KOHCTPYHPOBAHUE ¥ TEIIOBOR pac-
HeT TIAPOBBIX, BOZOTPEHHBIX W TEXHOMOTHYECKNX KOTIOB. I UApaBnMueckuit
a3POAMHAMMYECKUH PacucTshl KOTIOB.

Types and designs of steam, hot water and steam-hot waler boilers, on the
organization of burning organic fuels in boiler furnaces, on thermophysical and
hydrogasdynamic processes occurring in the gas-air and steam-water paths of a
boiler plant, on the conditions of operation of heating surfaces. The principle of
operation, design and thermal calculation of steam, water and technological
boilers. Hydraulic and aerodynamic calculations of boilers.

XaHapMaH XKaHybIHBIH apHaiihl Mocesenepi,
OTBIH MEH KaHy TeOPUACHL, CY /bl

RaiblHIay A6TH (M3 HKa-XEMISIIEIK aaicTepi
TennosHepreTIyecke CACTEMBI H 3HEPro-

{ ACIONL30BAHUE B IIPOMBLIUINEHHOCTH U

otpacan KKX, Cresonpocs! cxnragus
TOMHR4, TOMANBO U TeOpyus ropenis, Ou-
3UKO-XHMHHECKUE METOIBI TIOATOTOBKY BO-
fie|

Thermal power systems and energy use in
industry and housing and public utilities,

| Special issues of fuel combustion, Fuel and

combustion theory, Physical and chemical
methods of water preparation

26§ BITTK Kazanmsix By, BICTBIK ¢y sKoHe Oy KasaHIRIKTAPLIHBIH TYPIepi Men KOHCTPYKITHSDIAPLI, TepMUIIBIK KOHE ATOMBIK IMEKTP
BIKB KOHARIPTBLIAP MEH Ka3aHIpIK MEUITEPiH/e KAFBUIATHH OPraHUKATLIK OTHIH/b] YHEIMARCTHIPY, CTAUHSNAPEIHBI, TEOPUANBIK HETI3Aepi,
BDEC KBIILY XKIHE aToM KBLIBITY GETTePINIH KYMBIC KarAalbIHAA KA3AH/BIK 3aYBIThIHBIH 43 JKOHE 0y KanapMaiiibiH XKaHy b HLIH apHaHb!
| amexTp waue Oy JKemiepinae Ke3AeCETIH XKLLy KoHE THAPO A3 IHHAMAKATBIK Maccilenepl, OTbIH MEH Kary TeOpPUsICHL,
CTAHUNITRAPLIHEIH Oy TpouecTepie. By, Cy xoHe TEXHONOrHSIBIK KasaHIbIKTAP/Ab Haiinatany, CyIBI natininaay IsH (U3 Ka-XUMHEATIBIK
FeHepaToOPIAPH odanay JKeHe XKbuly ecentey MpHauMi. Kasanasikrapasi i PHAPABIHKAIBIK snictepi
Kotennasie ycTaHOBKH HKSHE A3POIUHAMHUKAIILIK SCENTEP. TeopeTHuecKue OCHOBE! TEMAORKLIX H ATOM-
’ H 0aporeHepaTopbl Turme: v KOHCTPYKIIHW NApOBEIX, BOAOPEHHBIX U TapoOBOJOTPEHHBIX KOTIOB, 00 | HBIX 3ICKTPOCTAHIHH, CENBONPOCH CXH-
TEIUIOBBIX H ATOMHBIX OPrafn3aluy CXUTAHYS OPFAHHYECKHX TOMMB B TOTKAX KOTIOB, O TEILIO(hk- TaHHs TOTAuEA, TONNMEO ¥ TeOpus TOpeHud,
| aNeKTpocTamit 3HYECKUX ¥ THAPOTa30iMHAMHYECKHX IPOIIECCaX, IPOTEKAIOIIHX B Ta30B03- DHIMKO-XHMNYECKIE METOB! MOArOTORKY
Boiler installations and AYUIHOM W TAapOBOATHOM TPAKTAX KOTEJbIIOH YCTAHOBKM, 00 yCIOBMAX paboTsl | BOB!
stean generators of nosepxuocTeit Harpesa. IIpuanyn paGoTe!, KOHCTPyHpoBanue 1 Tennooii pac- | Theoretical foundations of thermal and nuc-
thermal and nuclear 4ET OapOBLIX, BOAOTPEHHBIX M TEXHOAOIHIECKIX KOTAOB, I Hapasmiueckuit i lear power plants, Special issues of fuel
power plants a’>pOAMHAMMECKIE pacueTsl KOTIOB. combustion, Fuel and the theory of combus-
Types and designs of steam, hot water and steam boilers, on the organization of | tion, Physico-chemical methods of water
burning organic fuels in boiler furnaces, on thermal and hydrogasdynamic preparation
' processes occurring in the gas and steam and steam lines of the boiler plant, on
the operating conditions of the heating surfaces. The principle of operation,
design and thermal calculation of steam, water and technological boilers.
Hydraulic and aerodynamic calculations of boilers. ,
27 | BIITK By-ras xone raz TepMUsANBIK IHEPIrHAHBIH KBUTY KO3FaITKBIUITAPLIHEA KbLTY Cyiist Ta3apTYIBIH GUUKA-X AMUATBIK
LAKB | typbneaneik KO3FaNTKbIUTAPBIHAA TPAHCHOPMATOPILIK NPOLIECTEPAL, CBEPXEPErepnep Men SMICTEPI, KBLIYIHEPreTHKANIBLK Ky Helep
BD EC KOHIBIPFLUIAD b1 | KBULY KO3FRATKBIIITAPHIHBIK KOHCTPY KUMSAIAPBIH, CBEPXrperepaepi xaHe HKOHE GHEPKICITITE KIHE TYPFBIH Yil-
CHIFBIMIAFBIITAPE], ABULY KOSTANTKBULTAPLIH NalianaHy ibiH TEOPHANBIK HEerizAcpi Mex KOMMYHAIABIK IAPYa1NbLIGIKTA 3AEPrHIHEL
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’KBLITY
KO3FaNTKBIITAPbE KOHE
TypOOreHEPATOPIAPLI
Harwerarenn, Tenno-
BBIC ABUCATCAU K TYP-
foreHepaTophl Mapora-
30BBIX U Fa3oTypOHH-
HBIX YCTAHOBOK '
Superchargers, heat
engines and turbogene-

rators of steam-gas and

gas turbine installations

TIPHALUNTEP JKo¥e oNMapipl ecenTey. OHIIpicTi KymelTy il 3aManayn
KE3CHIHIH Herisri mpofieManapeitbia Oipi YIITTRIK 3KOHOMMKALBIH,
IHEPTETHRANBIK PECypeTapra ASTeH CYPaHbICTBIH 6CYIH CeHIMaT TYpae
KaMTamMachl3 eTy Oobin Tabhinamsl.

Teoperuyeckye OCHOBHI M IPUHIHIL! paboThl HarueTaTe el ¥ TEIIOBBIX IBE-
rarengit, npoyecckl NPeodpazopanris B TEIUIOBEIX ABUTATEIAX TEIUIOBOM 3HEP-
TUE B MEXAUMYECKYI0, KOHCTPYKUMM HarHeTaTeNel i TeIOBLIX ABATATEICH,
SKCIUyaTald HarHeTatenell 1 TeINOBRIX AHTaTeNe U 1X pacieTsl. OHA U3
OCHOBHBIX NPp0odeM COBPEMEHHOIO 3Tana HHTCHCH(OHKALNH TPOH3IBOACTEA —
HaleKHoe oDecTiedyeHMe PacTyLX HoTpeOHOCTe!t oTpaciell HapOAHOTo X035t~
CTBA B JHEPreTHISCKHX PECcypcax.

Theoretical foundations and principles of operation of superchargers and heat
engines, processes of transformation in thermal engines of thermal energy into
mechanical, designs of superchargers and heat engines, operation of
superchargers and heat engines and their calculations. One of the main problems
of the modern stage of production intensification is the reliable supply of the
growing needs of the national economy for energy resources.

Hazanany, SNeKTPOTEXHHUKA, SICKTPOHUKE,
JKBUTY TEXHMKACBIH OJIIIEeY JKoHe Haksnay,
TEXHUKANLIK TEPMOAMHAMIKA, AHITY JKoHS
macca rpatscdepi, CYHBIK XKaHne ras
MEXaHHKACH

DU3UKO-XUMHIECKHE METOIbI TOATOTOBKH
BOIHl, TeUIOIHEPIeTUISCKHE CHCTEMbI U
3HEPFOWCTIONE30BAHNE B TIPOMBILITEHHOCTH

| w orpacita KX, DnekrporexHnka,

ICKTPOHAKA, TCTUIOTEXHUHECKUE
H3MepEeHNs U KOHTPONb, TexHRueckad
TepMOAUHAMKKA, TenIoMaccoOMeH,
MexaHiKa JXHAKOCTH U rasa

Physical and chemical methods of water
treatment, Heat energy systems and energy
use in industry and housing and utilities,

| Electrical engineering, electronies, heat en-
| gineering measurements and control, Tech-

nical thermodynamics, Heat and mass trans-
fer, Fluid and gas mechanics

- 28

BIT TK

BIO KB
BD EC

| JKELTY KoHE aTOMJBIK

Oy TypOuHanapk
[Taposrie TypOHHEL
TEIIOBBIX ¥ ATOMHBIX
INEKTPOCTAHIHH

| Thermal and Nuclear

Power Steam Turbines

Opoip KLITy SHEPrETUKACH MIDKEHEPI KLY TKOHE ATOM IEKT]P
CTAHLHANAPLIALI KYATTH TypOoarperaTTapsiHblH TEOPHACH], KOHCTPYKLIMACH,
xo0allay NPHILMATEP, WAPTTAPB MEH XKYMBIC PeXBMAEPiH Ginyi kepek,
OPTYPI MAKCATTAFBI IHEPI € TURATBIK KOHALIPFLITAPIbIH KELTY CXEMATaphIH
waOAbIKTayIarsl TEXHONOIHANLIK YpAicTepMeH Oy skoHe ras TypOHHANAPBIHbIH

| XYMBICBIH ©3apa TYCIHY KepeK.

Kamﬂomy TETINOIHEPTCTHKY HCOOXOIUMO 3HATL TEOPUI0, KOHCTPYKUHID, OCHO-

{ BBI NPOCKTUPOBAHUS, YCIOBH U PCHKUMBI SKCIINYATALIUM JHEPrEeTHHECKUX TYP-

OOMAaIIHH TEHIOBLIX M aTOMHBIX 3JMEKTPOCTAHLMHA, IORUMAHNE B3aUMOCEA3N
paboTh TAPOBBIX M TA30BBIX TYPOMH ¢ TEXHONOTHIECKUMH TipoueccaMy B 050-
PYROBAHKE TEIUTOBBIX CXEM SHEPro6IOKOB PazHOTO HAZHATCHHSL.

Each heat-and-power engineer needs to know the theory, design, design prin-
ciples, conditions and operating modes of power turbomachines of thermal and
nuclear power stations, understanding the relationship between the operation of

| steam and gas turbines with technological processes in equipping thermal

schemes of power units of different purposes.

Cynp! Ta3apTyEbIH (PH3HKA-XUMUSITLIK
amiCTepi, HbULY KaHE aTOMIBIK JAEKTP
CTAHIHANAPBIHEIH TEOPHANIK Herizaep,
3NEKTPOTEXHUKA, SNEKTPOHNKA,

AKBLTY TEXHUKAIBIK QIIIIeYIep KoHEe
OaKplIay, TEXHUKAIBIK TEPMOIHHAMUKA,
BTy XKQHE Macca TpaHcdepl, CYHBIKTBIK
JKOHE a3 MEXaHUKACh
DHUHKO-XUMHYECKHE METO/IBI TONTOTOBKH
BOJBI, TEOPCTUIECKHE OCHOBBI TCILTOBBIX W
aTOMHBLIX 3NEKTPOCTAHLIUH,
DReKTpoTeXHUKa, JNEKTPOHHKA,
TENNOTEXHUYECKHE UIMEPEHHS U KOHTPOIb,
TexHu4eckas TEpMOIMHAMHUKA,
TeonomaccodMen, MexaHuka MHAKOCTY 4
rasa

| Physical and chemical methods of water

treatment, Theoretical foundations of ther-
mal and nuclear power plants, Electrical

| engineering, electronics, heat engineering

measurements and control, Technical ther-
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modynamics, Heat and mass transfer, Finid
and gas mechanics

29 { BIITK BTy TaHIEIPY KIHE | By keHE, BICTHIK €y TYTHIHY CHITATTAMAAPL, MKbITY CYHBIKTLIKTLIH, CyHp! TasapTyubiH GU3UKa-XUMHESIHIK
BA KB JKBLTYJIBIK JKEIiep TiapaMeTpiIepi JeHe By skate KBy TYThIHY Kectecl; Oy, Cy MoHe KONIeHCaT QHicTepl, XKBITYIHEPreTHKAIBIK JKYHenep
BD EC Tennotukanus o ren- KeTiNepinig cbl30anapsl, KOHCTPYKIMAAPb MEH KYMBIC PEXUMIEPI; ’KoHe OHEPKICINTE KOHE TYPFbIl Yii-
| noBbIe ceTH ' K9CIIOPBIHAAPARLIH JKbLTY TYHKTTEPIHIH CXeMaNaphi, a0 IBIKTAPBI HEHE KYMBIC | KOMMYHATBIK UIAPYAIIBUTHIKTA SHEPTHAHb!
Heating and heating peKUMIEPI. nafpanany, 3AeKTPOTEXHIKA, SNEKTPOHMKa,
| networks OpTafbIKTaHALIPLITFAH KLUTYMEH KaGABIKTAY HKIHE XbUTY JHEPTHACH JKBUTY Bl emey xolie 6akblIay, JKeUTY JKaHe
THIMAINITIN 3ePTTEY, KBILY, KELTYMCH KAMTAMACHI3 €TY JKyHesepinin xone macea Tpancdepl, CyHbIK JKoHe ra3
ONAPAbIH BAEMERTTEPIHIH WEIFbIH/APLIH aHBIKTAY STiCTEpI. MeXaHHUKaChl
XapakTepnCTUKH TTOTpeOnelid napa i ropsdeit BoLbl, mapaMerphl TemIoHocH- | MH3HKO-XHUMUYECKHE METOME! HOATOTOBKH
Tenew 1 rpadyaksl Napo- W TEIIONOTPeS/IeHIT; CXEMb], KOHCTPYKIHH U PEXHMBL | BOIBIL, Termnosnepretuueckue CHCTEMBL 1
pabOoThI MIAPOBSIX, BOASHBIX H KOHAGHCATHLIX CeTel; CXEMEI, 000PYI0BaHYE 1. SHEPTOUCIONB30BAHNC B NMPOMBIIIIEHHOCTY
PeXUMBI paboThl TErIOBLIX IYHKTOB MpeIIpUusiTHIA. n otpacnu JKKX, SnextpoTexHuka,
Wsyuenue suepreTndeckoi 3 heKTHBHOCTH UEHTPATU30BAHHOTO TeII0CHa6- 3EKTPOHWKE, TENNOTeXHUYECKE
AKEHUA 1 TernnoUKALMH, METOIOB ONPESACHCHMS PACXON0R TEIHOTEL, CHCTEM U3MEPEHUR Y KOUTPOUb, Temtomaccobmen,
TEINOCHADKEHUS U UX STEMEHTOB. | MexaHuKa JKHAKOCTH U Ia3a
Characteristics of the consumption of steam and hot water, parameters of heat Physical and chemical methods of water
transfer fluids and schedules of steam and heat consumption; schemes, designs | treatment, Heat energy systems and energy
‘ and operating modes of steam, water and condensate networks; schemes, use in industry and housing and utilities,
equipment and operating modes of heat points of enterprises. Electrical engineering, electronics, heat en-
The study of the energy efficiency of centralized heat supply and heating, gineering measurements and control, Heat
methods for determining the costs of heat, heat supply systems and their and mass transfer, Fluid and gas mechanics
v elements. .
30 | BIITK Koy asexTp JKBC sxare ADC KOCAIKBI KabABIKTAPDL: TEXHOTOTHATBIK CXEMAIAP, KYMBIC Cynbt TazapTynslH QU3NKA-XUMUSITBIK
BJI KB CTaxIMsAapbIHBIH TPUHIIMIL, ECENTEYINIEP: CY MEH OThIHILI AAHBIHAAY, TYTIH [a3fapbl MEH arbitpl | JAICTEpI, KbUTY JKOHE ATOMIBIK MEKT
| BDEC KOCATKBI KabIBIKTAPEL. Cynaplbl Ta3apTy, UMCTEpHANAP MeU MasyT KOHABIPFBINAPE], HBULY JKOHE AbUlY | CTAHLIANAPBIHBIH TEOPUSIILIK Herizaepi,

Benomorarenstoe
0bopy0BaHUE TETAO-

1 BbIX SJICI\'TpOCTaHL[I/Iﬁ

Auxiliary equipment of
thermal power plants

Deuimi xaHe 1.0,
Benomorarenshoe obopyrosanue TOC n ADC: TeXHOIOHYECKHe CXSMEL

Ta30B W CTOMHBIX RO, HAKOBOIO M MA3yTHOTO XO3SHCTBA, TEMAN(PHKANHOHHOTO
y3ha W y310B Npeobpa3opanus mapa u ap.
Auxiliary equipment of TPP and NPP: technological schemes, principle of op-

| eration, calculations: preparation of water and fuel, purification of flue gases
and wastewater, tank and fuel oil facilities, heat and heat generation unit, etc.

JIEKTPOTEXHKWKA, JJECKTPOHUKA, KBITY IbI

| emuey sxane GaxpLIay, KEHLTY KIHE Macca
NPUHUKT JeHCTBHA, pacHeThl: HOATOTOBKH BOALI ¥ TOMINBA, OYHCTKH JBIMOBEIX |

TACLIMANIAY, CYHBIKTBIK OHE ra3
MEXaHMKACK

DU3MKO-XUMHMYECKHE METOIEI TIOATOTOBKH
BOALY, TE0PeTHICCKUE OCHOBBI TEILIOBBIX U
ATOMHLIX 2NEKTPOCTAHIUHN,
ONeKTPOTEXHHUKA, INEKTPOHNKA,

1 TCIUIOTEXHWUCCKUE U3MEPEHUS U KOHTPOMb,

TennomaccoOmeH, Mexanuka MHAKOCTI U

| rasa
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Physical and chemical methods of water




treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering,
electronics, heat engineering measurements
and control, Heat and mass transfer, Fluid
and gas mechanics

6 cemectp/ 6 cemecTp / Semester 6

v v Tanaay Gofinmma koMionerrrep / Komrogente! no BL100ODY / OptionalComponents
31 | BIITK JHeprerTuxa 5 | JKeutysrepreTHKaHbIN HAKTHI HEDKEHepJiik 00bekTinepit ecenteyne AKNapaTThIK KoHe KOMMYHUKALFTHIK
BA KB CANaChIHAATbI KOMIbIOTEP/IIK TEXHONOTHANAPIE! NalJaNaHy MyMKIHAIKTEp] MCH MbICANAPbIH | TEXHOROTUsAap, YKEULY SHepreTHKACKIHIAF I
BD EC ARTOMATTAHABIPLUIFAH TaHBICTLIPY; CAHIBIK SICTEp JNIEMENTTEPIMEH Kaue KOHBEKTHBTIK JKbLTY DMEMEHTTEP MEH XYHenepai Moaensiey,
wo0anay KoHe TEHUEYNEPIHE KAHE ONAPIBIH KOMTILIOTEPNEPIH icke achlpyHa COHFAI aNrOPUTMILY MKIHE OHTaHTAHABIPY, Kbiny
sxobaay Herizgepi alLpMallbUIBIK AICIH KoJLIaHy. TEXHHKACLIH eCénTeyHeri KOMIBIOTepIiK
CAIIP n ocHOBBL KOR- | O3HaKOMREHME CTYIHTOR ¢ RO3MOMXHOCTSIMMU U nprMepaMy HCIIOFB30BANMS TEXHOIOrNANap
| cTpyuposarms B TCH- KOMDNBIOTEPHBIX TEXHONOrHIt B PACYETaX KOHKPSTHBIX NHKEHEPHBIX OGKEKTOR MugopManioHHO-KOMMYHUKAIIOHHbIE
AOIHEPTETHKE TETI0SHCPreTHRH; ¢ JIEMEHTAMHE JHCSHHBIX METOOR H MPAMEHEHNHEM METoIa | TeXHOIOTUN, Mogenupoeanne,
Computer-aided design KOHEYHBLIX PA3HOCTEHN K YPABHEHUAM KOHBEKTUBHOIO TEIIOOHMEHA ¥ HX KOM- AITOPUTMA3ANMA 0 ONTHMH3ALUA
and design fundamen- IBIOTEPHOM peanuzanmn, 3JIEMEHTOB ! CUCTEM B TEINOIHEPTETHKE,
tals in power engineer- Familiarization of students with the possibilities and examples of the use of KoMIBTepHsie TEXHONOTYM B TEITROTSXHM-
ing computer technologies in the calculation of specific engineering objects of heat | seckux pacuerax
power engineering; with elements of numerical methods and application of the Information and communication technolo-
method of finite differences to the equations of convective heat transfer and gies, Modeling, algorithmization and opti-
their computer realization. mization of elements and systems in thermal
| power engineering, Computer tcchnologies
, in thermal engineering calculations
32 | BITTK Wnwenepnix xane 5 Kobdanay snaici; kypaeni ceI36a; AXOHOMETPHKATBIK KecKinnep; Deti; Heti men AKIMapaTTblK KSHE KOMMYHUKALHSUTHIK
[ B KB KOMOBIOTEPIIIK Tpadui- CBISBIKTAPbI; GETTEP/IH KHBLNBICH; CEKLMSIIAP KIHE KECEKTED; TONMBIFBIPaK TeXHONOTHATAp, Kby 3HEPTETHKACKI HIAFH
| BD EC xa CypeT; ckpan; bypaniaibl GeTTep MeH KochuibicTap; Gepilric xopadblHblH JACMEHTTEP MeH XKyilenepal Moaensaey,

VmxeHepuas H KoM-
MBOTEPHAR rpadika
Engineering and

| Computer Graphics

KYDBLABICHT; KOMOBIOTERIIIK rpaduka,

Merox npoeunpopans; KOMINIEKCHBI YepTex; AKCOHOMETPHYECKHE M300pa-
KEHUSE; NOBEPXHOCTH; TOUKH M JIMHAW HA MOBEPXHOCTH; [TEpeceyense mo-
BEPXHOCTEH; CEUCHNS M PA3Pe3sl; YEPTEX AETANH; Pa3BEPTKM; pe3sOoBEIE
TOBCPXHOCTH 1 COCMUHEHHS; IOCTPOEHUS CXEM PEAYKTOPOB; KOMIBIOTEpHAS
rpafiuxa.

Projection method; complex drawing; axonometric images; surface; points and
lines on the surface; intersection of surfaces; sections and cuts; detail drawing;
sweep; threaded surfaces and connections; construction of gearboxes; computer
graphics.

aNrOpHTMASY KOHE OHTaHIAHABIPY, KbuTy
TEXHHKACHIH €CENTEYAET] KOMNBIOTEPIK
TEXHONOrHINap
HudopMaunonHo-KOMMYHHKAIHOHHBIE
TeXHOIOTHY, Moaenuposanue,
ArOPHTMMU3ALHS W OTITAMM3AIHSA
IEMCHTOR H CHCTEM B TEHIOYHEPreTHRe,
KommbTrepHbie TEXHONOTHN B TEIUIOTEXHU-
YECKHX pacuerax

Information and communication technolo-

| gies, Modeling, algorithmization and opti-

mization of elements and systems in thermal
power engineering, Computer technologies

| in thermal engineering calculations
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33 | KITTK | Myunaii-ras, | CHIFRUIFAH ayaHBI, CYBIK, AyaHBl G6ITy OHIMIEpiH, OTHIH OHIIpY/i KoHe OHBepKaCIITET] AICTYPIII eMec KaHe
[II KB METANNYPrids HKaHe TAPATYAbl YTLIMALI CXEMAIIAPbIH TAHJAYHA CTYICHTTEPNIH KOMIBIOTEPNIK: IKAHAPTHLTATEIH SHEPIHS KO31epi,
PDEC | KoMMyHAaIIBIK | TeXHONOTAsAHAPIET KOIAAHA OTEIPHIN, OCHI KYHeNepIiH HeTi3ri ®oHe KOCAIKE! OHEPKACITITIK KaCiNOPEIHAAPIEL KAHS
AP yaIIbUIBIKTA xabopIKTapElH Kobanay, ecenTey, TagIay XoHe Halinagany Ibl YHpeHy. TYPFBIH YH-KOMMYHAJIIBIK [IAPYAIUBITBIKTEL,
SHEPIUAHBI OHIIpY IIprodpeTeHne CTYIEHTaM¥ HABBIKOB B BHIOODE PAMIOHATBHBIX CXEM CHCTEM IHEPrUAHB] YHEMIRYA] JKoHe
XoHe bery wkyitenep NpOW3BOACTRA U PacHpeIeleHId OKATOTO BO3IyXa, X002, IPOAYKTOB pasie- | IHEPreTHKAIbIK ayIUTTL, JKBUTYIbl AKoHE
CHCTeMB! TPOH3BOACT- JIGHHUS BO3yX2, TOTUIABA, IPOEKTHPOBATh, PACCYUTHIBATE, BLIOHPATH W HKC- JKbIAYIbl €CEITeY, OTBIH XKaryAslH apHalbl
Ba ¥ pacapenenesys NIyaTHPOBATh OCHOBHOE H BCIIOMOTATENEHOE 000PYXOBAHME 3THX CHCTEM C cypaKTapel, KaHapMalmbly Kasrbiny
3JHEproHocureell B IPYMEHEHIEM KOMIIBIOTEPHBIX TEXHOJOI Hil. epeKineNiKTepi, KLY XKaHe Macca Gepy,
HedTerasosoll, MeTa- The acquisition of students' skills in choosing rational schemes for the produc- CYHBIKTBIK KOHE I'a3 MEXaHUKACh,
Iyprugeckolf oTpacty | tion and distribution of compressed air, cold, air separation products, fuel, de- 3MEKTPOTEXHHKA, SJIEKTPOHNKA, YKBLTY B!
u KX sign, calculate, select and operate the main and auxiliary equipment of these emuey xaoue daxbuay.
Systens for the pro- systems with the use of computer technology. Temnomaccobmer, MexaHuka JKUAKOCTH U
duction and distribution raza, 3MeKTPOTeXHUKA, SIEKTPOHNKA,
of energy in the oil and | TermoTexHUUECKuE M3MEPEHNA H KOHTPONE,
gas, metaliurgy and CrieUBONpPOCH] CKHUraHEAA TOIULMBA, TOMWIHBO
utilities | u Teopus ropenus, Herpanuuponssie i
BO30OHOBISEMBIC UCTOUHHKH SHCPIAN B
TPOMBILINIEHHOCTH, DHEProcGepeKeHne i
) | sHEproaymuT IPOMBIIIEHHEX MPeATpHM-
| atuft 1 o6pextoB 2KKX, Tenpobukanus u
TEILTOREIE CETH
| Heat and Mass Transfer, Fluid and Gas Me-
chanics, Electrical Engineering, Flectronics,
Thermal Measurement and Control, Fuel
Combustion Special Questions, Fuel and
Combustion Theory, Non-Traditional and
Renewable Energy Sotirces in Industry,
Energy Saving and Energy Audit of Indus-
trial Enterprises and Housing and Public
| Utilities, Heat Heating and Heat Networks
34 | KNI TK | XKemmy wone aroM sk OneKTp CTAHNMSIIAPEIHBIH, KOCAIIKBI CTAHUHUSIAPAbIH KAHE T.0. HbL1y HoHE Cyne! eMmueynin GU3AKa-XAMHAIHK
[T KB INEKTPCTAH LU NAPDIHbT ATOM 3JIEKTP CTaH IUSJIAPKIHEIH, SNCKTPIIK KOHE KOCATKSI KAaDHbIK Tap bIHEIH azticTepi, KBLTY XKOHE ATOM SIIEKTP
PDEC | u suextpiik 6esiiri | JKYMBIC iCTCY MPUHLMIL KIHE KYMBIC IPUHLMIT. DNSKTP CTAHUUNAPbIHBIH, CTAHLMIIAPLIHBIH TEOPHSIIBIK, Heri3aep,

| nekTpuHeckas 4acThb

TEIUIOBbIX M aTOMEBIX
JNIEKTPOCTaHIIMIL
Electric part of thermal
and nuclear power

xenimepl MeH KyHenepiniH aNekTp KababIKTapHH KoHAeY. JKbUTy 3AeKTp
CTAHUMAUTAPBIHBIE KOHE ATOM EKTP CTAHLEMIAPEIHBIH IEKTD a0 AbIKTaphIH,
COHTAM-aK MEKTP Keinepi MeH xylenepid malinanaunyra depy.

| YCTpOHCTBO M MPUHINMI JeHCTBUA SMEKTPHYECKOro OCHOBHOIO M BCIIOMOTa-

TEJIEHOIO 060pyI[OBaHHﬂ TCIMIOBLIX 1 ATOMHBIX BJIeKTpOCTaHLlPIﬁi DJIEKTPOreHe-

AEKTPOTEXHUKA, IACKTPOHHKA, KBITY
TEXHUKACKIH ONIeY 3KoHe Gaxbiiay
DUIHKO-XUMHUECKIE METOB! HOATOTOBKH
Bozbl, TeopeTuueckue OCHOBEI TEMAOBAIX 1

@ EHY 708-01-19 Karanor aucimummas 1o obpazosaTenpHoli nporpammve. Ms3ganue Bropoe

ATOMHGIX BHBI{TPOCTaHHﬂﬁ,




plants

paTopsl, HOACTAHHUA | Ap. TexHuueckoe obcay kuBanue 3NeKTpoodopyaoBa-
HNA 2NEKTPHYECKUX CTaHIHH, ceTell u cucTeM. Ilycko-HanagouHee paboTst
anexTpoobopynoanus TOC w ADC, a TAKE MEKTPHMECKIX CeTel U crcTeM.
The device and principle of operation of the electrical main and auxiliary
equipment of thermal and nuclear power plarts: electric generators, substations,

| etc. Maintenance of electrical equipment of power plants, networks and

systems. Commissioning of electrical equipment of thermal power plants and
nuclear power plants, as well as electrical networks and systems.

DNEeKTPOTEXHHKA, HMEKTPOHIKA,

TEMNOTEX HUUECKUE UIMEPEHMS W KOHTPONE
Physical and chemical methods of water
treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering,
electronics, heat engineering measurements
and control

| DHepreruxa KaHe

35 | KIITK 5 Byt moHzi 3epTTey sKoFaphl TCMIEpaTyPAIhiK KbLLY KOHALIPFELIAPLI, JKbLy HaHe Maccamblk TpaHChepT, CYHbIK
MAKB | metanmypryiszarst | XOHZBIPFBIIAD TYPIEP], ONAPLBIH, CHIATTAMATAPDI, IKYMBIC IPHHIMIIL, HKYMBIC JKSHE ra3 MeXaHuKachl, JkaHapMail :Kary gslH
PD EC JKOFApHT TEMTEpaTYpa icTey epeknienikTepi skoHe SHEPreTHKA JKOHE METATTYPris CanaTaphIHaa apHaiiel Macelienepi, OTHIH )KQHE JKaHY
[POUECTEPi MEH | xonpany Typansi nerisri MamimeTTep Gepeni. Koraper Temneparypa | TeopusICHI, EHEPKACINTIK KaCiNOPBIHIAPABIH
KOHIBIPFBLTAPEI KOHIBIPTbUIAPBIHAA Ka30a OTHIHAAPEIH KONAaHy epeKIIeNiKTepi MeH | Kazae b1k KOUABIPFLITAPHL KOHE TYPFBIH yH-
BricokoTemrieparyp- CXeMaNaphl. : KOMMYHAILALIK 11apYalublbLK
HBI® TIPOLEcCh! H yeTa- H3yueHre NaHROIT THCLNIUIMHDB! JaCT OCHOBHBIC CBEACHMS 0 BhICOKOTeMNepa- | TennomaccoOmer, Mexanuxa KUAKOCTY H
| HOBKH B 3HEpreTHKE U TYPHBIX TEIUIOTEXHUYECKHUX YCTAHOBKAX, O THNAX YCTABOBOK, HX X4PaKTepU- raza, CrieHBONPOCE CKUTaHHUA TOTIIHBA,
| MeTaTUTYPru CTHK, TIPUHIMI AeHCTBUS, 0cOBeHIIOCTAX SKCONYATAUMH 1 NpUMEHEHHH B 3Hep- | TOMMBO U Teopus roperus, KoTenbHbie
High-temperature [CTUHECKOH i METANNYPIU4ecKol oTpaciy. XapakTepUCTUKH M CXEMBI HCMOMb- | YCTAHOBKY IPOMBITITIEHHBIX NPeANPUATHN U
processes and installa- | 30Banug OPTaNM4ECKOr0 TOIUIHBA B BHICOKOTEMIIEPATYPHEIX YCTaHOBKAX. AKX
| tions in power engi- The study of this discipline will give basic information about high-temperature | Heat and Mass Transfer, Fluid and Gas Me-
neering and metallurgy heat engineering installations, types of installations, their characteristics, prin- chanics, Special Issues of Fug!l Combustion,
| . ‘ ciple of operation, features of operation and application in the energy and metal- | Fuel and Combustion Theory, Boiler Instal-
lurgical industries. Characteristics and schemes of the use of fossil fuels in high- | lations of Industrial Enterprises and Housing
v temperature installations. and Utilities
36 | KITTK Koy mane atom 3 Cy TazapTy KOHABIPFHUIAPBIH K00aNay xeoHe ecentey. JBLIBITY HKAHS aTOM Cynel TazapTy b U3 AKa-XUMHAAIBIK
[MAKB | snexTpcraiuusnapblibl 3JIEKTP CTAKIHANAPLI MeH Ka3aHABIKTApP YLIIH CY Ta3apTy KOHABIPFBICHIH smicTepi, *bIITY KOHE aTOM INEKTP
| PDEC H CYy Ta3apTy Targay. JKeiy >kestinepidne JKeULy SA6KTp CTAHUMSNAPBIHIA CYIbl TA3apTy CTaHUUATAPEIHBIH TEOPHSIBIK HETI3Aepi,

KOHALIPFBIAAPLIH
skobanay KoHe
naitnanany
IlpoexTHpOBaHyE U
SKCHNYyaTaLHs BOJO-
OACOTOBHTENBHEIX
YCT2HOBOK TEITHOBBLIX M

| aTOMHBIX 3JICKTPO-
crannumii
Design and operation

| of water treatment

plaits of thermal and
nuclear power plants

cxeMachlH Tanzay. Cy Ta3apTy KYpbUIFBICHIHEIH opHanacysl. TLU-zs1 icke
Kocy, banTay xeHe oHTalnanmelpy. Cy Tazapry KOHABIPFHIAPLIHLIH Herisri
JKSHE KOCANKBI »abIpIKTapbiH naligasany.

TIpoexTuposanie W pacyeT BOIONOATOTOBHTEALHBIX YCTAHOBOK. BEIGOD cXeMBbI
BOAONOArOTOBUTENLHOH YCTAHOBKY AUTA TEIIOBBIX M ATOMHBIX MIEKTPMYECKUX
CTaHumi n KoTenbHbiX. Brbop exembl 00padoTKn noanuTogHOM Boxs Ha T3C
An Tennosnlx ceteil. KoMIoHoBKa 060py R0BaHM BOZOTIOATOTOBHTENBHBIX
yctanorox. Ilycy, Hananka 1 ontumuzanus BITY. DkcruryaTalius oCHOEHOTO M
BCTIOMOTATETHHONO 000PYA0BAHUA BOJOIIOATOTOBUTENHHBIX YCTAHOBOK.
Design and calculation of water treatment plants. Choice of water treatment
plant for thermal and nuclear power plants and boilers. Selection of processing
scheme for make-up water at thermal power plants for heat networks. The
layout of water treatment equipment. Start, adjustment and optimization of
TLU. Operation of the main and auxiliary equipment of water treatment plants.

IMEKTPOTEXHUKA, HICKTPOHHUKA, JKBLTY Abl-
GJILCY KIHE 681(11[.113')’ , JKbIRY JKOHEC aTOM
3J'[eI{Tp CTaHI.{l’ISUIa])hIHIlanl XHUMUSAJIBIK
faxslnay

| DUIUKO-XUMHYECKHe METOAb] NOATOTOBKY
‘BOMBI, Teope'mqecxue OCHOBBI TEIIOBEIX H

ATOMHBIX JREKTPOCTAHUAH,
ONEeKTPOTEXHUKA, JJIEKTPOHHKA,
TEIUVIOTEXHUYECKHE H3MEPEHMS i KOHTPOI,
XuMvecKui KOHTPOb Ha TEIVIOBBIX U

| aTOMHBIX DACKTPOCTAHIMAX

Physical and chemical methods of water
treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering, |
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electronics, thermal measurements and con-
trol, Chemical control at thermal and nuclear
power plants

37 | KII TK OHAIpicTiK ZKbiny-OHePreTHRANBIK a0/ IBIKTa KOPPOIMANLIK YPAICTED: Maliya o1y MeH Cynbl Ta3apTyablH HU3MKa-XUMESITBIK
I KB KazanaapMeH BTy areIMAap/ILTH Hafiga Gony cebentepi. MeTainsl KOppo3HANaH KOPFRHTLIIN SAiCTep], KBUTY?HEPIETHKANLLIK JKYitenep
1 PD EC JKETAepiHiy TEXHOJIOT HAIAP, XKBITY-3HEPreTH KaNbIK JKab ABIKTEIH CEHIM AT KoHE THIMI HQHE GHEPKOCIIITE JKIHE TYPFbIH Yil-
KOPPO3USACHI HIHE KYMBICBIH KaMTaMackl3 eTy yiin. JKeUTy-3gepreTukainix xad nelkTap st KOMMYHAIIIbIK IIAPYAIIbIAbIKTa
KOHCEPBALMICH] CaKTAY TEXHOIOTHANAPLL: CXEMATAP MEH PEareuTTep. SHEpreTUKaNBIK naltnanany,
Kopposus u koHCcepBa- KopposuoHHple MpoTieceht B TEMNOIHEPTETHYECKOM 000Dy IOBAHWN: TIPHIHHBL 3NMEKTPOTEXHMKA, SMEKTPOHUKA, HKbULY
LK TPOMBINIAEHHBIX NOABRCHHA I OPOULCCHI MPOTEKAHMA. TeXHONOrNY 3AIUTE! METAINA OT KOPPO- | TEXHAKACHIH OJIINEY XKIHC GaKbinay,
KOTENBHAIX W TETUI0- 31, C UeTsK0 00ecniedenna HaIeKHOH 1 3 (HEeKTUBHON paboTul Tenno3Hepre- OHEPKACITITIK Kacimophiiiaap Mex
BEIX CETE(T THUECKOr0 000pyA0BaHHSA. TEXHONOrMM KOHCEPBALUN TCILIOIHEPTETHIECKOTO KOMMYHaIABIK KaCIIOPbIHIAPABIH KA3AHABIK
Corrosion and conser- i+ 0BopyAOBaAHMS: CXEMBI H PEATEHTHI. KOHABIPFRINApPLL, Oy-ra3 sxoHe ras
| vation of industrial Corrosion processes in heat and power equipment: causes of ocourrence and TYPOHHANLIK KOHABIPFBLIAPIbI 1
boilers and heat net- flow processes, Technologics to protect metal from corrosion, in order to ensure CYNIEPKAPFLUILTAEL, KbUTY
works reliable and efficient operation of heat and power equipment. Technologies for | kosranTKLUUTAPHL sKoHE
the preservation of heat and power equipment: schemes and reagents. TyploreHepaTopiapst.
DUBUKO-XAMAYECKHE MCTOILI [TOArOTORKH
ronpl, TenmosHepreTHyecKie CHCTEMBI 1
HHEPrOUCTIONBIOBAHME B IIPOMBIUIICHHOCTH
u otpacnu KKX, 3nek'rpme%xn-m1<a,
‘ 3NCKTPOHUKA, TEIIOTEXHHUECKHE
H3MEPCHUS M KOHTPOITs, KoTennisie yera-
HOBKH NPOMBIUIIEHHBLX IPEUNPHATHI 1
. AKX, Harneratens, TEIUIOBLIC ABUTATENN H
TypGoreHepaTopsl MaperasoBbIX U ra3oTyp-
OUHHBIX YCTAHOBOK
Physical and chemical methods of water
treatment, Heat energy systems and energy
use in industry and housing and utilities,
- Electrical engineering, electronics, heat en-
| gineering measurements and control, Boiler
installations of industrial enterprises and
utilities, Superchargers, heat engines and
turbogenerators of steam and gas and gas
_ v o turbine plants
38 | KII TK TepMUsIBIK XKaHe Kopposus Typaepi sxkanHe onapaBIH cumaTramanapsy. bty AKyRTeMeaepiHiH Cyne! Ta3apTy NbH QU3 HKA-XHMIATBIK
MNAKB | atomanik ‘ AOHE METANIBIH KYPaMbIHLIH KOPPO3UA MWbLIAAMIBIFEIHA ocepl. Kopposua agicTepi, JBUTY KIHE aTOM 3AEKTP
PDEC NEKTPCTARIMANADIHBT WHrHOUTOPIIAPL! )KaHE CTAMYNSTOPIApsl, KopposusHLl 3epTTey MoHe OHBIA, CTaHEHAIAP bi b TEOPIBIK Heri3nepi,

H KaOALIFRIH
KOppo3usiiay xKoHe

GarbIThin GaxbiIay sicTepi. MeTann Koppo3usch! JKaHe KYMBIC KabIbIFul HEIH
KOPPO3MiCHL. PeareHTIEPIid cUnaTTaMaapsl cakTanyaa. JbLTy KeHe aToM

{ SNCKTPOTEXHUKA, IACKTPORUKA, KLY I

ONIIeY HoHE HAKBIIAY, KELIY KIHE aTOM
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cakray

Kopposms n koucepsa-
aua 0b6opyroBaHyg
TEIIOBBIX H ATOMHBIX
IAEKTPOCTAHLIHI
Corrosion and conser-
vation of equipment of
thermal and nuclear

| power plants

SJCKTP CTANUHATAPBIHBIH SHEPICTUKAIBIK, Ka3aHIbIKTAPLIH CaKTAY THIH
cXeManaphl MEHE TeXHONOTHINaPhL.

By XOpPO3HE 0 uX XapaKTepHCTHKE. BliusiHile TEILIOBRIX HAIPY30K 1 COCTa-
Ba MCTana Ha CKOPOCTS KOPPO3UK, MEITOHTOPB! N CTUMYIIATOPBI KOPPO3HIL
MeToubr M3yUeHHs KOPPOo3uu 1 KOHTPOAK 3a €€ NpotekanneM. CTOSHOYHAs

| ®opposms MeTamma 1 kopposust paGoTaroero 06opyIOBaHMS, XapaKTepucTuka

]PEarcHTOB, IPUMEHSEMbIX IIPH KoHcepBallHH, CXeMbl M TCXHONIOTAN KOHCEpBa-
LWH SHEPreTHIeCK X KOTIOB TSINIOBBIX ¥ ATOMHBIX 3JIEKTPOCTARIM.

Types of corrosion and their characteristics. The influence of heat loads and the
composition of the metal on the corrosion rate. Inhibitors and stimulants of cor-
rosion. Methods of studying corrosion and control over its course. Parking met-
al corrosion and corrosion of working equipment, Characteristics of reagents
used in preservation. Schemes and technologies for the conservation of energy
boilers of thermal and nuclear power plants.

SIEKTP CTABIIIAPBIHAAN L] XFMMHANBIK
Gaxbiray .
OHIUKO-XUMHUHECKHE METOUBI [IOXI"OTOBKE
BoJL, TeoperTrHueckne OCHOBBI TEILIOBLIX 1
dTOMHBIX anex"rpocraﬂunﬁ,

3J1e1<1:p0'rex1-1.[1 Ka, 3JIEKTPONKKA,
TEIVIOTEXHUYSCKHUE n3mMepeHd 1 KOHTPOMb,
XUMHIECKUIM KOHTPOIEL Ha TETIOBLIX ¥
ATOMHBIX 3JIEKTPOCTAHLHUIX

Physical and chemical methods of water
treatment, Theoretical bases of thermal and

| nuclear power plants, Electrical engineering,

electronics, thermal measurements and con-
trol, Chemical control at thermal and nuclear

| power plants
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KITTK
IO KB

PD EC

OHTIpICTIK KBLTY
Ka3aHIbiKTApEl MEH
ABULY WeaInepitig cy
XHUMHACHT
Bonwo-xumgaeckne
PENAMET TPOMBIILITEH-

| HBIX OTONHUTENbHAIX

KOTCJbIhiX H TENIO-
BbIX CETEH

Water chemistry of
industrial heating boi-
lers and heat networks

CyMet wabapIKTay bl THICTI TYpile YHhIMIaCTRIPY B! KIHE TYTHIHY [IEHb!
CYMEH xabibiKTay XaHe GYMEH KaMTaMach!3 eTyiH Cy CarachiH JKaKkcapTyMeH
SHEPKICITIK XKBUTY K23aHAbIKTAPLIHIE XKIHE KbIAY JKeILIepiuge (Koppo3us,

| 2PO3US, Cy JKSHE BY JlacTanyhl) IPOLECTEPLIH HETI3r] LMKNIMEH CY XUMUSCHIH

TAHHAY. CAKTAY, XUMUAIIBIK OHALY, 3aNaIChI3a HIbIPY.
By160p BOMHO-XMMUYECKOTO PEKIMA ¢ OCHOBHBEIM LIAKIIOM MPOLIECCOB HA
TIPOMBILINEHHBIX OTOTIUTENBHBIX KOTE/IBHBIX M TEMIOBBIK CeTsX (KOPPO3HA,
3po3us, 3aTPA3HEHNE BOMBT ! flapa U T. A.) ¢ TIPABHABHON opraHnzarueii
OUYMCTKM BOIBI ¥ YNYYINEHUS KAUECTBA BOMBI LTS IONAYM BOABI U Napa
NOTPEBHTEIIIO! 3HAKOMCTBO ¢ METOAAMH COXPAHSHNS, XAMUIECKOH 0BpaboTKH,
Zle3aKTHBALAH. ‘

Selection of water chemistry with the main cycle of processes in industrial heat-
ing boilers and heat networks (corrosion, erosion, water and steam pollution)
with proper organization of water purification and improvement of water quality
for water supply and steam to the consumer: familiarity with the methods pre-
servation, chemical treatment, decontamination.

Cyapl TazapTy HerH QH3HKa-X UMHAIBIK
SAiCTepi, KBUTYIHEPTCTHKALIK KYenep
AOHE OHEPKACiATE KaHe TYPFHIH yii-
KOMMYHA/IBIK (APYAIBUIBIKTA
DHEPreTUKANBIK Nakjanany,
SACKTPOTEXHHKA, SNCKTPOHUKA, KBUTY
TeXMHUKACHIH oMlImey xkate OaKsumay,
BHEPKACINTIK KoCiNopeIHaAp Mel
KOMMYHAIBIK KSCHTIOPBIHAAP LI, KA3aHIBIK
KOHIBIPFLIIAPbL, 6Y-ra3 jKoHne ras
TYpOHHANLIK, KOHABIPFBUIAPIBIH
CYNEPIKAPFLIUITAPEL, XKELTY
KOSFAITKBIHNTAPEI XKOHE
TypOoreHeparopnapsi.
DUINKO-XIMHUCCKHE METOAB! IIOATOTOBKY

| BOIBI, T‘G]’]J’IOBHGDF CTHYESCKHE CHCTEMEI 1

3Hepr0ﬂcnom,303a1-me B ﬂpOMHIIUIBHHOCTVI
" oTpacan KKX, Snextporexnuxa,
3.n‘eKTp0ana, TEIVIOTEXHHYSCKHNE
M3MEPEHNUs U KOMTPONIb, KoTensHsie vera-
HOBKY IIPOMBHITEHHEIX MPEATIPHATHE K

OKKX, Harnerareny, TeIuioBsle ABUraTeNy 1

TYpOOTEHEPATOPSI IIRPOTA30BBIX U [A30Typ-
GMHMBIX YCTAaHOBOK

Physical and chemical methods of water
treatment, Heat energy systems and energy
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use in industry and housing and utilities,
Electrical engineering, electronics, heat en-
gineering measurements and control, Boiler
installations of industrial enterprises and
utilities, Superchargers, heat engines and
turbogenerators of steam and gas and gas
furbine plants

40 | KIITK TepMuaAnsIx xane 6 OTEKTP CTAHLUMACHHAR NPONECTEPAIH HeTI3T] LMKIIMEH Cy-XAMESHE TAHIAY, Cyap! TazapTyiniH QU3 UKA-XHMEAIBIK
KB | aroMisik KBLTY JKOHE ATOM JJICKTP CTAHLMARAPLIHBIH LIUKIILIMIATEL CY CTAHCACHIHBIN QAICTEPI, MBIILY KIHE ATOM TEKTP
PD EC WEKTPCTAHIIELLIAPHIHEI | xacueTTEpiMEH KoHe CYIbl TA3APTYABIH AYPHIC YHLIMARCTHPBITYBIMEH XKale CTAHUAATAPBIALI TEOPHANEIK Herismepi,
H CY —XUMUAALIK ] CYMEH KaMTaMackl3 eTy YILUIH CY CarachiHblH wakcapybiver JKOC srare ASC SNEKTPOTEXHUKA, DAEKTPOHUKA, KBINYThE
pexumaepi Oy: cakray snicTepiMeH TAHBICY, XUMUSUTHK OHALY, 3ATANCHI3AaHAMPY. aInuey skoHe DakpIay, SKBUTY XKI1E ATOM
Bonnro-xuMuteckme Bsi6op BOAHO-XHMUYECKOTO PEXMMA ¢ OCHOBHBIM LHKIOM fIPOLIECCOR Ha IAEKTP CTAHUMUANAPBIHIATHL XMMHIIBIK
PEXKHIMBI TEILTOBBIX U 3JIEKTPOCTAHLMH, CO CBOMCTBAMM CTAHIHU BOIBI B UMKIIE TEIINOBOM i aToMuoH | Gakeliay
ATOMHBLX 3NEKTPOCTARLNH U IPABWITEHOY opradusanyedl 0O4UnCTKA BOAB H Yydile HHsl DU3UKO-XUMUYECKHE METOABI TTOArOTOBKH
ANMEKTPOCTAH LM KauecTsa BOMBL IV TIoAa v BOjst ¥ mapa TIC n ASC: 3HaKOMCTBO C MeTOAaMH | BOJBI, TeopeTHucckmue OCHOBBI TEITOBBIX 1
Water chemical re- COXpAHEHMs!, XUMuueckoil o0paboTKH, He3aKTHEAI M. ATOMHBIX 3eKTPOCTAHIIHIN,
gimes of thermal and Selection of water chemistry with the main cycle of processes at the power DINEeKTPOTEXHMK], INEKTPOHHKA,
nuclear power plants plant, with the properties of the water station in the cycle of thermal and nuc- TEITOTEXHUUECKHE NIMEPEHHUS U KOHTPOJb,
lear power plants and proper organization of water treatment and improvement | Xumuuecxuii KOHTPOJb HA TEINOBBIX U
of water quality for water supply steam TPP and NPP: familiarity with the me- | aToMHBIX ane KTPOCTABIMTX
thods of preservation, chemical treatment, decontamination. Physical and chemical methods of water
treatment, Theoretical bases of thermal and
nuclear power plants, Electrical engineering,
electronics, thermal measurements and caon-
trol, Chemical contiol at thermal and nuclear
e power plants
7 cemectp / 7 cemectp /Semester 7 B
, Tannay Goiiblnma KOMIOHETTTED / KomiioHeHTHI 10 BLIGOpY / OptmnaiComponents
41 | KIITK ] OHepKacinTik 6 TeXHNKaNbIK Kypajaap, Ka3asIerkTapis JKoHe HKBITYMeEH xabasKray DIEKTPOTEX HAKA, INEKTPOHHKA, KbILy
ITZi KB Ka3aHABIKTAP MEH KYHENepin aBTOMATTAH IBIPBUIFAH TEXHONOMUABIK DaKbiNay Kyitecin SMEPIUsICHIH OJIIEY JKoHe DaKhiIay, Cyapl
PD EC TYPFBIHYH- MaTEMATHKANLIK KAMTAMACEI3 €T, 4BTOMATTaHABIPY KOHE KOMALIOTEPIK nalbIHAAY IBIH (PU3HKA-XAMUSUTLIK SAICTEP,
KOMMYHAaJ I5IK | TeXHHRaHbI Naiiflaflaly apKbllbl KA3aHABIK PERKUMIEPIH KaHe IKbLTYMEH JKaHapMal AbIH KaHybIHbIH apiaiisl
| 1WmapyambuTbIK xabpiray xyienepin 6ackapy bl KeTinKipyAid Herisri minnerrepi. Ockt M2CeIENepi, XKBULY YHEPreTMKACKHL JKIHE
obrexTinepin | KYHEIepAIH, THAPABIHKATBIK JAHE KbLLY XKaF AAilapblH Gakpay A6TH TYpI OHEPKACINTEr] TYPFBIH YH-KOMMYHATLIBIK
ABTOMATTaHABIPLINFAH | neHreiiiepi cunartanFad. Kazananikrap Mer sxKeuty sxKylHenepi TeXHOMOrusUIbIK IapyallblIbIKTA SHEPT s HE] Naii1anany,
dackapy xytieci npouecTi 6ackapy Kykeci anmapareix xoHe GaFIapAaMatblK KaMTAMACH &Ty MOMEIBALY, IHEPTETAKATAFEL ANCMERTTED
ABTOMaTU3HPOBAHHEIE Typals! aknapar Gepesi. MEH KyHelepai OHTainaHabIpY,

CHCTEMBI YNPABJICHUS

| IPOMBIIITICHHBIMHI KO-

TEeObHEIMHA U 00LEKTOB

Texnuueckue cpencrna, MaTeMaThueckoe obecneuerue ACY 1Tl koTenbHEX U
CHCTEM TETIOCHAtKEeHUS, OCHOBHbIE 3a1a9H COBEPLISHCTBOBAHUS YIIPABASHIL
PERUMAMHU KOTEIbHBIX ¥ CUCTEM TEIIOCHAa0XEHNUA C ICHONb30BAHHEM CPEACTB

©QHEPKACINTEr JOCTYPIL eMes JKoHe
KAHAPTEUIATEIH 3HEPTHA K631epi,
KasaHmbikrap By-raz-ras-Typbunansix
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KX

Automated control
systems for industrial
boilers and housing and
public utilities facilities

ABTOMATHKH H BEITHCITMTENLHOM TeXHHKH. OTMHCHBAIOTCS. PA3THIHELE YPOBHU
YIPaBACHUs PUAPABIMIECKHMY U TEDAOBEIMH PEXHUMAMU STUX cHeTeM, [IpHeo-
JATCA CBENCHNS O TEXHUYECKHUX CPENCTBAX ¥ MATEMATHICCKOM 00ecTeueHum
ACVYTII KOTENLHBIX M CHCTEM TEIIOCHADKEHHS.

Technical means, mathematical support of the automated process control system
of boilers and heat supply systems, the main tasks of improving the
management of boiler modes and heat supply systems with the use of
automation-and computer equipment. The various levels of control of the
hydraulic and thermal conditions of thesc systems are described. Provides
information about the hardware and software of the process control system of
boilers and heating systems.

KOH/IBIPFBUTAPIBIH SHEPKACITTIK
KaCINOPLIHAAP MEH TYPFBIH-KOMMY HaJBIK
LApYAIULUTLIK KOHABIPFRUIAPE,
CBEPXIPErepnep, IhULy KO3FaiTKbIITADbI
KoHE TypOoreHeparopnapsl
DAEKTPOTEXHHKA, BICKTPOHHKA,

| TemmotexHuUYECcKue H3IMEPCHHUSI U KORTPOJIB,
| DUIHKO-XHMHUECKUE METOAB! NMOArOTOBKH

Bogel, CriciBONPOCH CKUTAHMS TOIUTHBA,
TennosHepreTuIecKie CUCTEMEI B IHEPIO-
HCTIOIL303aHHE B TIPOMBIUINICHHOCTH U
otpacnu XKKX, Mogenuposarnue,
AnrOPUTMU3ALYA H OTITHMU3AUKS
AJIEMEHTOB M CHCTEM B TEMAOIHEPTETHKE,
Herpanumonssie 1 B0306HOBEMbIE
HCTOUHKMKM 3HEPTHM B TPOMBIUITIEHHOCTH,
KoTenbbie ycTAHOBKH TIPOMBIILITEHHBIX
npegnpustTuit B XKX, Harweratenu, ren-

| JiOBble IBMTATENH H TYPBGOTEHEPATOPh! Ma~

pOTa30BLIX ¥ ra30TYPOUHHEIX YCTAHOBOK
Electrical engineering, electronics, heat en-
gineering measurements and control, Physi-
cal and chemical methods of water prepara-
tion, Special issues of fuel combustion, Heat
energy systems and energy vse in industry
and housing and communal services, Simu-
lation, algorithms and optimization of ele-
ments and systems in power engineering,
Non-traditional and renewable encrgy
sources in industry, Boiler rooms installa-
tions of industrial enterprises and housing
and communal services, superchargers, heat
engines and turbogenerators of steam and
gas and gas turbine installations

42 | KIT TK
[1{ KB
PD EC

JKbLTYBIK KoHE
aTOMABIK
3NEKTPCTAHUMANAPEIH
aBTOMATTAHALIPHIIFAH
backapy xyienepi
ABTOMaTH3NPORAHHEIC
CHCTEMbI YIIPARAEHUS

| Ocbl nanzi oxbIn-yipeny Gaphickina CTYAEHTTEP HETIi3IT XoHe KOCAIKE

KabnpIKTapAs!, CORAAN-AK SKBULY %31 ATOM 3JIEKTP CTAHUMSIAPbIHIAFH! KLY
XoHe KyaT NpOLECTEePiH, JUCTISTUepNey Heri3aepin, conpaii-ak oaapanl
OHTAMJNAHABIPY MPOUECTEPIH ABTOMATTAHABIPY IBIH KA3ipri 3aManser
NIPOLECTEPIHIH Heri3Nepil MEHTepe.

B pamKkax w3yyeuni NaHHOM JUCUHUTLIVHE CTYAeHTHl OCBAHBAKT OCHOBLL CO-
BPEMEHHEIX NPOLUCCCOB aBTOMATH3AUNH H ABTOMaTHYECKHX CHCTEM YIPABNCHUS

DHEKTPOTEXHHKA, WICKTPOHMKA, HKbUTyIE
enwey xoHe SaksuIay, cy AalblHAaYbIE
GH3HKA-XUMUATBIK 9XICTEPI, OTBIHAB]
KAFYIOBIH apHaitht Mocenenepi, ®elny xKaHe
ATOMABIK BJIEKTP CTAHLMATAPBIHBIH
TEOPHANBIK, HETI3IEPi, KBILY
ecenTeyNepiHieri KOMIBIOTEPIIIK
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TEILTOBBIX M ATOMIEIX
ANEKTPOCTAHIHNI

{ Automated contral

systems for thermal
and nuclear power
plants

OCHOBHOFO ¥ BCIOMOTATETBHOTO 06OpY/ 10BAHNA, @ TAKKE TEHJIOdHEPreTHIE-
CKUX MPOLECCOB HA TEMNORBIX M aTOMHBIX SIEKTPOCTAHIINAX, OCHOBBL JHUCHOT-
YdepH3allyi, a TAKKe [TPOUecchl BX 0HTUMH3ALINH.

As part of the study of this discipline, students master the basics of modern
automation processes and automatic control systems for main and auxiliary
equipment, as well as heat and power processes at thermal and nuclear power
plants, the basics of dispatching, as well as their optimization processes.

TEXHONOTHANAP, JKBLLY HKOHE &TOM 3MEeKTp
CTAHUMANAPBIHAAFB] XUMESUIEIK DaKbLIAY,
JKBLILY JKSHE aTOM DIEKTP CTaHLMAZAPBIHBIH
Oy kasan/plrsl, XKolny woHe aTOMIRIK Gy
TypOuHANAPHI

3AEKTPOTEXHNUKA, 3TEKTPOHMKA,

TEIUIOTEX HAIECKNE N3MEPEHNS U KOHTPOI,
DHIMKO-XUMHIECCKHE METOMIbI NOATOTOBKYH
BoaEl, CIIENBOIPOCH! CHKUTAHUS TOTTANRA,
Teoperuueckite OCROBH TEILIOBBIX 1 ATOM-
HBIX ANexrpocTanuyid, KoMmsrepHble Tex-
HOJIOTYK B TEINOTEXHHUECKHX pacTeTax,
XUMHYECKHH KOHTPOIE Ha TETUIOBHIX W
aTOMHBIX 21eKTPOCTaHIUAX, KoTenbHble

{ ¥CTAaHOBKM W MapOTCHEPATOP:I TCIORBIX H

aTOMHbIX dIeKTpocTanumi, [lapossie Typ-
OMHBI TETNOBBIX U ATOMMbIX IIEKTPOCTaH-
anit

Electrical engineering, electronics, heat en-
gineering measurements and control, Physi-
cal and chemical methods of water prepara-
tion, Special issues of fuel combustion,
Theoretical fundamentals of thermal and
nuclear power plants, Computer technolo-
gies in thermal calculations, Chemical con-
trol at thermal and nuclear power plants,
Boiler plants and steam generators of ther-
mal and nuclear power plants, Thermal and
Nuclear Power Steam Turbines

43

KO TK

| 0 KB

PDEC

| QuepkacinTix

KOCIMOPBIHAAPABL -
bacKapy »eHe 3K0HO-
MHKaChI

OKOHOMUKA H yIpaB-
JIEHHE [POMBELIIICH-

| HBIMM NPEATTPHATHIMN

Economics and man-
agement of industrial
enterprises

Lh

3amanayd oXiCTEPMEH FHIABIMY 3epTTEYIED MeH asipaemenepai (F3TKOK)
JKocHapay oHe 6ackapy, FELTBIMU-3EPTTEY HOTIDREAEPIH TANAAY XKaHEe

| baranay, sxorapel SKOHOMUKAIBIK HOTHIKENEPTe KOJI KETKIZY YILiH KAy~

SHEPreTHKANBIK OHAIpICTI yHbIMaacThIpy MeH Gackapy MprHUKOTEP] MEH

| QAiCTEpiH NpaKTHKANLIK KOIIAHY.
] HJ'IaHMpOBaHMe 1 YApaBJE€HHE HAYYHO-UCCIICIORATENBCKMUX W ONBITHO-

koHcTpykTopeknx pabot (HUOKPY), ocywiecTBieHue aHaTN3A N OLEHKH pe-

3ynsTaToB HMOKP ¢ nenonnzoradieM COBPEMEHHBIX METO0B, MPUMEHEHHE HA |

MPaKTHKE METOROB ¥ NPUHUMIOS OPrauy3aliy U yIPaBIeHUS TeIIO3HEPTeTH-
YECKWM MPOM3BOACTBOM I JOCTHKCHMS BLICOKUX IKOHOMHHIECKHX PE3yIbTa-
TOB.

Planning and management of research and development (R & D), analysis and

Keuryasepretuka, OHepKacinTeri AoCTypi
EMEC KIHE KAHAPTHUTATHIH IHEPTHA

| Kezmepi, kacinkepiik xxoHe OU3HEC

cananapbisa dnementrep MeH xyHesepai
OHTAKHAHALIPY, OHEPKACIIT JKOHe TYPFBIH
YH-KOMMYHaN ALIK [aPyALIBITEIK,
MOJICHb/ICY, AIrOPHTMACY HKIHE
OHTaHTaHARIPY.

TennosxepreTHIECKHUE CUCISMbL U 3HEPro-
HCTIOAL30BAHUE B [IPOMBILIIEHHOCTH |

| otpacin JKKX, MogenuposaHe,

ANTCOPATMI3AIMA M OUTHMH3a L1
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evaluation of R & D results using modern methods, practical application of
methods and principles of organization and management of heat and power
production to achieve high economic results.

JNEMEHTOB H CHCTEM B TEMNOIHEPreTUKe,
HerpanuuuoHHbIe ¥ BO30OHUBISCMEIE
MCTOUHHMKI SHEPIUH B IPOMBIILITICHHOCTH,
[lpeiprHUMaTeTsCTBO U BHU3HEC

Thermal Power Systems and Energy Use in
Industry and Housing and Public Utilities,
Modeling, Algorithmization and Optimiza-
tion of Elements and Systems in Thermal
Power Engineering, Non-Traditional and
Renewable Energy Sources in Industry, En-
trepreneurship and Business

44 ¢ KITTK JKBUTY IBLKKSHEATOMIEI [ JKDC skame arom SNEKTP CTaH UHASIAPBIHBIH SHEPTETHKANLIK KOHABIPFBLIAPEIH TepMuaanix sKoHe aTOMIBIK NEKTP
| IJL KB KOASKTPCTAHLMIAPHIH #ababIkraphl MeH IapaMeTpIepiH TAHIaY HYCKAIaphl obanay xeHe CTAHIUANAPBIHBIE TCOPHANLIK HET{3aepI,
PD EC KoBaay npIHTEX HIKAT TEXHUKATRIK-IKOHOMUKANLIK HEFi3IeMeHIH Heri3ri Macenenepi KapannL. KBIITY €CEeNTeyNepinIeri KoMnLIoTepIiK
BiK- ’ Herisii enuemMaep MeH CHIIATTaMaRaPa, (61K MAKCATTHI ORTANaHBIPY TEXHOJIOTHINAP, KaCITKEPiK xane Ou3Hec
IKOHOMUKANLIKHETI30e byHKinACKHA 2CePIRiH Herisri estiuemep] KeaTipinemi. TeopeTudeckue OCHOBBI 1LIIOBLIX H aTOM-
pi PaccMaTpBaroTes OCHOBHBIE BOTPOCH TIPOSKTHPOBAHUA 0 TEXHHKO- HbIX JIEKTpocTanumit, KoMneTepHble Tex-
Texnuxo- SKOHOMHIECKOTO 000CHOBAHMS BAPUAHTOB BEIGOPA 0DOPYAOBAHMS ¥ IAPAMET- | HOJOTHH B TEIUIOTEX HUYECKUX Pacuerax,
KOHOMUHYECKME OCHO- pos sHepro6rokos TOC u ASC. TIpUBOAATCS OCHOBHBIE KpuTepyy BoIGopa ¥ | IIpeanpHEAMATENLCTBO U GH3HEC
| BbI IPOEKTUPOBAHMA BIIMAHNE QCHOBHEIX ITAPAMETPOR M XapaKTEPUCTHK Ha UENEBYI) (YHKLIMO O1- Theoretical foundations of thermal and nuc-
TEINOBLIX H aTOMHBIX THUMMW3AUH, : lear power plants, Computer technologies in
ANSKTPOCTAHIMM The main issues of design and feasibility study of options for choosing equip- thermal calculations, Entrepreneurship and
Technical and econom- ment and parameters of power units of TPPs and nuclear power planis are con- | business
ic basis for the design sidered. The main selection criteria and the influence of the main parameters
- of thermal and nuclear and characteristics on the target optimization function are given.
power plants
45 | KIITK | ©nmipicrik KBLUTY Byt moHre JKblily SAeKTP CTAHLMSIAPHIN, 6HEPKICINTIK KA3aHIBIKTAP/b! KAHE Cyubl Ta3apTyIbIH (QHIHK-XHMUSIBIK
I KB Ka3aHALIKTAPEl MEH | METAANYPrusbiK, MyHad-Tas, Tay-Kei )koHe OHISY LI 8HEPKAcin BMCTED, KAHAPMANNBIN HKallybIHBIH ePeKiLe
PDEC HKBUTY JKEALTEPiHe KOCINOPBIHIAPBIHETH SHEPrUAMEH HKabRBIKTAY KYHeNepin kobanay Herisfepit, | MSCeNeNepi, Krny>IepreTHKATBIK Kydenep |

apHaNFan
wabnLIKTapab
aobanay JIHE OpHATY

| TIpoexTupoBanme i

MOHTAX 000y NOBAHNST
TPOMBILINEHHBIX OTO-
ITUTENbHBIX KOTETBHBIX
Y TEMJI0BLIX Ccerei
Design and installation
of equipment for indus-

COHIAN-AK JKBILY XOHE SUEPTeTHKATBIK KAGABIKTAPALl OPHATY Kipemi.

] HaHHaﬂ JAUCHUMININAA BRIIOUAET B cebg H3Y4YEHUE OCHOBHI NPOCKTUDORAHMA

TEMNOBBIX ANSKTPOCTARUNMN, NPOMBIIINSHHEIX KOTETBHBIX W CUCTEM DHEPTO-
CHADKEHMS NPOMBIIINCH BLEX NPEANPUATHI METAILTYPriueckoil, HedTerazoBoit,
ropHOAOOkIBatOIIEH 1 nepepabaTaiBAIONIeH OTPACIIAX, & TAKKE MOHTAX TEIIO-
SNEPTETHYECKOTO 0BOPYAOBAH M.

 This discipline includes the study of the basis for the design of thermal power

plants, industrial boilers and power supply systems of industrial enterprises of
the metallurgical, oil and gas, mining and processing industries, as well as the
installation of thermal energy equipment.

AIHE OHCPKACINTE JKIHES TYPFbiH Y-
KOMMYHAAIBIK [UAPYALILLTBIKTA SHEPTHAHEL
naifaanamy, eHepKacinTeri AscTypiii emec
KOHE JKAHAPTLUIATHIH SHEPIHA KO3uepi,
SHEPKOCITITIK KOCIIOPHIHIAP MEH
KOMMYHAJABIK Ka38HALIK KOHABIPTBIIADE,
apanac HHUKIAL ras-ras TypouHaes
KOHABIPFELIAP/LIH, CY e KapFbILLTADPEL,
JKBLLY KOFAITKBIIITAPEI MEH

| TypGoreneparopiapst
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trial heating boilers and
heat networks

DUINKO-XIMIHIECKHE METOIEI [10IFOTOBKH
BOEL, CIIeIBODPOCH CKHTAREA TOILIHEA,
Tennosreprerneckye CUCTEMBL B 2HEPTO-
UCTIOTE30BAHHE B [IPOMBIINEHHOCTH H
orpaciu JKKX, Herpanuyuousisie u
B0300HOBIAEMBIE HCTOUHHKH IHEPIUM B
NPOMBIIIIEHHOCTH, KOTENbHbIE YCTAHOBKH
TPOMBILINEHHEIX MpeanpuaThii u JKKX,
Harnetareny, Teniogbie ABUraTeN U TYp-
GoreHepaTOPBI MAPOTAIOBKLIX H ra30TypOuH-
HEIX YCTaHOBOK

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in

| industry and housing and public utilities,

Non-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants

6

KIITK
HAKB
PD EC

HKoiny saHe aToM
JNEKTPCTAHCANAPLIHA
apuanrag

KAl IBI K Tap L
wobanay xoue opHary
HpoexTuposanue n

MOHTax 000py0BaHu |
| TETIOBbIX W ATOMHBIX

MEKTPOCTAHUME
Design and installation

| of equipment for ther- |
maj and nuclear power

plants

Byl IIoHAT aBARKTAD IR 3MEMCHTTED] MEH JKeKe TEXHOROTHSILIK
KOHIBIPFBUIAPAGIH, COHBIMEH KaTap, iKbULy JHE ATOMIBIK ANSKTD
CTAHUMANAPLIH x00anay Herizmepit, cougai-ak Herisri xXoHe KOCATKR
#KaAOABIKTE] OPHATYALL KAMTHIAI.

JlauHas IMCUAILIHA BIIIOYAET B Ce0S f3yuente OCHOB IPOEKTHPOBAIUA KaK
3MEMEHTOs 060pYAOBANIS, TAK H OTAETBHEIX TEXHOJOTHYECKHX Y3MOB U B L~
AOM TEIUTIOBEIX Y ATOMMBIX DJIEKTPOCTAHIMHN, 4 TAKIKE MOHTAXK OCHOBHOTO H
BCIIOMOTATENBbHOTO 000PY IOBAHHUA. .

i This discipline includes the study of the fundamentals of designing both

elements of equipment and individual technological units and, in general,
thenmal and nuclear power plants, as well as the installation of main and
auxiliary equipment.

Cyawl eMAeyAiH cpﬂama-xmﬁmn_l,m
azicTep, OTBIHIB MKaFy I5IH apHaiibl
MOCENEnePi, KEULY HKOHE aTOM JNCKTD
CTaHUMANAPLIHLIH TEOPHANBIK HeTizHepi,
JKBITY €CeNTeyJIEPIHEET] KOMITBIOTEPITIK
TEXHOJIOTUSITAD, JKELLY KOHE aTOM JJIEKTP
CTaHUHANAPLIMIAFE XUMUSIIbIK OaKBIIaY,
KBUTY KHE aTOMILIK 3JEKTP
CTAULUANAPbIHbIH KA3aHIBIK XKoHe 6y
TEHEPATOPAPEL, KBIY aHE ATOM DIEKTP
CTAHLHANAPEIHBIF, Oy TypOHHATAPHI

| '(I)I/BHKO-XPIMH‘{GCKHC METOMLI DOATOTOBKH
| BOAsI, CrieLBONPOCH! CXKUrAHNUS TOIUIHBA,

TeopeTHYECKHE OCHOBL TEILTOBRIX H ATOM-
HEIX 3€KTpoCTanumit, KoMneTepHbte TeX-
HONOTHH B TETLIOTEX HUMECKUX PACHETAX,
XHUMUYeCKHi KOHTPONb Ha TEMIOBLIX 1
ATOMHBIX AEKTPOCTaHUUAX, KoTennHbie
YC1aHOBKH 1 IAPOTEHEPATOPHI TCMROBBIX U
ATOMHBIX DJIEKTpOCcTaHUui, [Tapossle Typ-
GuHBI TEMITOBEIX H ATOMHBIX 3JIEKTPOCTAaH=

® EHY 708-01-19 Katanor mIcuuiLiiH 1o 06pasosaTensHol nporpamme. Mananmne BTOpOE
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Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nuc-
lear power plaats, Computer technologies in
thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam gencerators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants

47

KITTK

| [ITKB

PD EC

OHRIPICTIK KBy
Ka3aHALKTAPEL MeH

KLULY HKeALnepine

apHAFad »#ad JBIKThI
KOHALY HKOHE
TeXHUKAIBIK KbizMeT
KOPCeTy

PeMoHnT u akcruyara-
Hst 000PyYAORAHUS
TIPOMBILITEHHELX OTO-
ITHTENBHBLIX KOTENLILIX
T TEIUIOBBIX cerei
Repair and mainten-
ance of equipment for
industrial heating boi-
lers and heating net-
works

byt non meTannyprusspik, MyHalras, tay-keH soHe MyHail oHIey
ONEPKICIDIHIH OHEPKACINTIK KACiHOPBLIHAAPBIHBIH JIEKTPMCH KAl ALIKTAY
JKyHenepi MeH oHepKaCiNTiK JKbLTY Ka3aHABIKTAPBIHBIH JKILITY-OHEPreTHKATBIK
xabIBIKTaphiH Nalijanaiy JkoHe NallJansaHy pexumaepiy, cOHTali-ak KoHIey
SKYMBICTAPBIH KOCHAPIAY AL JKIHE KYPri3ydi KaMTuibl,

HarHas IHCIMIUANE BKITKOYAeT B Ce0S H3YUEHNIE PEeXUMOB PaBoThl U SKCRTya-~

TALWK TCIUIO2HEPTETHYECKOTO 000PYLOBAH S TPOMBIULTEHHBIX OTOTIHTE ] bHBIX
KOTEJIBHBIX Y CUCTEM SHEPTOCHAOKEH A NPOMBLILLICHHBIX NPERTPHATHH MeTal-
JlyprruecKoi, Hedrerazosol, ropronolniratoneil # nepepabarsipaiomeii oT-
pacnsx, a TaKxke MasupOBaHUe W [POBEISHe PEMOHTHEIX PaboT.

This discipline includes the study of modes of operation and aperation of heat
and power equipment of industrial heating boilers and power supply systems of
industrial enterprises of the metallurgical, oil and gas, mining and refining
industries, as well as planning and carrying out repair work.

Cy Bl Ta3apTyIbIH PHINKA-X UMHATBIK
SJiCTepi, KanapMalifiblH JKaHyBIHbIH epeKiIe
MaCEJCNEp], Kby YHePTeTRKAIBIK XKy Hencp
#IHE QIEPKOCINTE KIHE TYPFHIH Yit-
KOMMYHAILABIK APYaltbLTEIKTa SHEPT sl bl
naifanady, @HepKacinTeTi KacTypii emec
LOHE YKAHAPTHUIATBIH JHEPIMs KO34€epi,
®HEPKACINTIK KaCiNophitiap Meu

- KOMMYHAIIBIK Ka3aH[LIK KOHABIPFBLIADE,
| apasac UMKl ras-raz TypOHHAIEI

KOH/IBIPTBLIAP ABTH CYTePKAPFIILTaphl,
MKBLTY KO3FaJITKBIHTapsl MCH
TypOOTeHEpaTOP.Tapk
DOUINKO~-XUMHIECKHE METOREL [IOATOTOBKY
BO/b, CIEBOMPOCE] CKHIaHHs TOINNHEA,
TennosHepreTHIECKHe CHOTEMBL 1 SHEPIo-
MENOL30BARNE B MPOMBILUUICHHOCTH U
orpaciu KKX, HetpanunnoH#sle U
BO300HOBIAEMBIE MCTOYHIKH JHEPTHHA B
OPOMBILUIEHHOCTH, KOoTenbHble YCTaHOBKH

| IPOMBIIIAEHHLIX NpeAnpHaATHit 1 KX,

Haruerarenn, Tennopkle JBAraTeNy U TYp-
GoreHepaTopn] NaporasoBbIX M ra3orypoun-
HEIX YCTAHOBOK

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Noun-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
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| chargers, heat engines and turbogenerators

of combined-cycle gas and gas turbine plants

[ 48 | KITTK TepMUATBIK 5KIHE Byt monAi aGabIKTapIbiH SEMEHTTEDT MEH JKYMBIC iCTey peKUMISPI, Cynpl emaey i GU3AKa-XIMHELIBIK
MM KB aTOMJIBIK connai-aK KLY KIHE aTOM ISP CTAHLMSUIAPIHBII KEKE TEXHOIOr HAIbIK szicrepi, OTBIHAB Xarybl1) apHaibl
PD EC DIEKTPCTAHIUATIAPBIHA | KOHABIPTBINAPHIH JKOHE TEXHOTOTHANBIK CXEMAIAPBIH, COHAAN-aK KoIey MCEJICNEPI, KbLiLY KIHE ATOM JIEKTP
apslanraH kad IbIKTHI KYMBICTAPBIH KOCTApIIay MEH JKYPTi3yAi 3epTTeyAl KaMTHIbL CTAHIKLAAPHIHBIH TEOPWTBIK HErisxepi,
AKOHIey KoHe Hasnas grcudniuma BKIOYaeT B ce0a H3YUCHNS PEKHUMOB pabOTLl M 9KCILTYa- | JKBITY ecerTeynepiHieri KOMIBIOTepiiK
TEXHHKANBIK KbI3MET TalHH Kak SJeMeHTOB 000pyAOBaHNS, TAK M OTASLHBIX TEXHONOTHIECKNX Y3- | TCXHOJIOTUSITAP, XKLLy JKIHE ATOM HIEKTD
KepceTy JIOB M TEXHOROIHYECKMX CXEM TETIOBBIX M ATOMHLIX JISKTPOCTRHLMIY, & TAKKe | CTAHIMSIIAPLIHAAFH X AMUILIK OaKbLIaY,
PemouT 1 axcmmyara- NJIAHMPOBAHEE 1 NPOBEICHIE PEMOHTHEIX PadoT. JKBUTY KIHE ATOMIILIK 3TEKTP
uus obopy I0BAHHS This discipline includes the study of modes of operation and operation of both CTANIMANAPLIHbIH KA3AHIBIK XKOHE By
TEIIOBBIX ¥ ATOMHBIX elements of equipment, and individual technological units and technological FEHEPATOPNAphl, KbITY HKOHE ATOM EKTD
ANEeKTPOCTAHIIIT schemes of thermat and nuclear power plants, as well as planmn g and carrying CTaHIMsUIAPBIHBIH Oy TypOHHATapE!
Repair and mainten- | out repair work. DUIUKO-XUMAYECKHE METOAE! TIOATOTORKU
ance of equipmerit for BOJBI, CHELBOTPOCH! CHKUTAHNS TOTNURAE,
| thermal and nuclear TeopeTHyeckHe OCHOBE] TEIUIOBBIX M ATOM-
power plants HEIX 3Jiexrpoctauuuit, KoMmsTepHse Tex-
AOJOIHH B TeILIOTEXHUUECKIX pacueTax,
XUMHHECKNH KOHTPOIb Ha TENIOBBIX U
ATOMHBIX DJIEKTpoCcTaHLMAX, KoTensHbie
{ YCTAHOBKM M NapOTEHEPATOPE] TEIIOBEIX 1
. ATOMHBIX 31EKTPOCTAHIMHA, TIapoRsie Typ-
OUHBI TE1IOBBIX U ATOMHLIX DIEKTPOCTAH-
Ui v
Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nuc-
lear power plants, Computer technologies in
| thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
. nuclear power plants, Steam turbines of
] v thermal and nuclear power plants
49 | KIITK MyHaif-ras, Byt rer i oKL SosFaHHAR KeHid CTYICHTTEp KOPIIaFas OPTAHBI eHepkacinTik | Cybl Ta3apTyIbIH GH3UKA-XIMAAIBIK
ITI KB METAILLY DT Hs ormipicnen Sipre xacueTTepi MM 63apa SPeKeTTECTIr Typanst GlmiMaepin onicTepi, xaHapMalt IbIH KaHYbIHBIH ePeKLIE
PDEC SHEPKaCibi KaHe KalBIITACTRIpa analisl, SHAIPICTIH TeXHOJOTHANEIK, TEXHUKAIBIK KoHE Macenegepl, JKbULySHePreTHKAbIK Ky Henep
TYPFbIRY - SKOIOTHANBIK ACHISKTiePiHiH KOpinaraH opTara e3apa OaiTaublCh! Ty patsl KSHE BHEPKACiNTe JKoHe TYPFBIH Yii-
KOMMYHAJTIBIK unesHsl Gepeni. | KOMMYBaILIK WAPYAUIBUILIKT JHEPTUSLHBL
HapyambUIBK |, [ocne usyueHia JaHHO K RUCIUNANHEL CTYAEHTH CMOTYT c()OPMUPOBATS 3Ha- nalifanayy, eHepkacinreri rocTypa emec
canachIHaarsl HUST CBOUCTB M B3aMMOISHCTBUA OKPYKAKOILEH cpe/ihl ¢ MPOMBIILISHHBIM NPO- | KaHE KaHAPTHIIATBIH 3HEPrHs KO3Aep,
XabIbIKTapAbl M3BOACTBOM, NaTh MPEACTABIEHAA O B3AUMOCBA3H TEXHONOTHYECKHX, TEXHHYE- | OHEPKACINTIK KeCHIOpbiHaap MeH

CD EHY 708-01-19 Karanor )IHLL[I/IIUH/IH no 06pa3013a'1‘em)nop{ OporpaMme. MSI[&HHC BTOPOC




nafijanany xe3iHne
KOpIlaFraH OpTakl
KopFay

Oxpana okpyKatoLei
CpeAbL IIPH IKCIUIyaTA-

| uaH 000PYNOBaHMS

HedpTerazoBol, MeTa-

{ ypruyeckor oTpacim

1 KKX

Environmental protec-
tion in the operation of
equipment in the oil
and gas, metallurgical
industry and housing
and public utilities

CKHX 1 YKONOTHYECKHX ACTIEKTOB [IPOMBROACTE C OKPYIKAIOIIEH Cpetoll.

After studying this discipline, students will be able to form knowledge of the
properties and interaction of the environment with industrial production, to give
an idea of the interconnection of technological, technical and environmental
aspects of production with the environment.

KOMMYHAJIABIK Ka3aHIBIK KOHNBIDFELIAPH,
apaNac UMK ra3-ras ryp6uHaTsl
KOHZIBIPFELIAD/BIH CYIIEPKAPFLIIITAPE,
KBLTY KOSFAIITKLIITAPS! MEH
TypOOreHepaTopiapn

PUIMKO-XHMITTEC KHE METOIB [IOArOTORKH
BoJbL, CIIELBONPOCH CKUTAHAA TONIINBA,
TeruossepreTuiecKne CHCTEMBI 1 3HEPTO-
UCTIONB30BARNE B TPOMBIEITEHHOCTY U
otpacni KKX, Hetpanuumorntwie u
BO300HOBJISIEMbIE UCTOTHHK M SHEPTHY B
TPOMBILUINEHHOCTH, KOTENBHBIE YCTAHOBKY
TPOMBIIIIEHHBIX TTPeATpUATHE 1 KKX,
Harueraren, Temmonble IBATATENHN W TYp-
60reHepaTopLET NAPOra3oBBIX U razoTypGHH-
BLIX YCTAaHOBOK

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Non-traditional and renewablg energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants

50 | KIITK
| TIM KB
PD EC

TepMIBUILIK JKkoHe
ATOM/IBIK

DIIEKTPLCTAHUMAIAPBIHBI

HOKYMBICEIHI@FB!
KOPIUAFaH OpTaHkl
Kopray

Oxpana oxpyxarmwine
Cpelsl IIpK SKCHnyaTa-
1114 TETIOBbLIX 1 aTOM-
HbIX 3JIGKTPOCTAHLMEA
Environmental protec-
tion in the operation of
thermal and nuclear

Ocbt ronpi OTY Ke3iHae CTYACHTTEP HbUTy SNEKTP CTAHLMANAPB HbU KOHE ATOM
DAEKTP CTAHUMAMAPHIHBIH KOPLIAFaH OpTarFa repic aCepiH TEXHHKANDIK KOHE
SKOHOMMKAABIK 80ICTEPMEH, KOPUIAFAH OPTAHLE XSHE IHEPIUAMEH 03apa
OPEKETTECY AAICTEPIMEH TAHLICABL,

[Ipn npoX ok IeRUA FAHHOH AMCUUIIMHB! CTYIEHTEL U3YYAKOT METOMIBL CHIUKE-
HUA OTpuiatensHoro BozeiicTeua TOC u ADC Ha 0Kpykalouyo IpHPOIHYIO
Cpeay TEXHMIECKUMH N SKOHOMHYECKEMY IPHEMAMU U B3aUMOJSHCTEIN 0K~
py»Katouieil cpebl i SHepreTUKH. '

During the passage of this discipline, students are studying methods to reduce
the negative impact of therma! power plants and nuclear power plants on the
surrounding environment by technical and economic methods and the interac-
tion of the environment and energy.

1

Cynet eMaeyain GusHKa-XHMHESITHIK
SICTEDI, OTHIH/IBL YKAFY ABIH APHAHD]
MaCeJIeNepi, JKbLTY JKIHE aTOM 3JIEKTP
CTaHUUANAPIHLIH TEQPUANBIK HEri3aepi,
HKBULY ecenTeyaepinaeri KOMILIOTEPITIK
TEXHONOFUANAD, *bUTY XKIHE ATOM 3NEKTP

| CTaHUUSNAPLIHIATEL X HMHSALIK 6am>may,

KBUTY INE aTOMIBIK JICKTp

| CTRHUHARAPBINLIH Ka3aHABIK XKoue 6y

PEHEPATOPIIAPSI, WEULY KIHE aTOM HEKTP
CTaHITUANIAPEIHBIH Oy TYpOuHaapm!
DUIMKO-XUMHUECKHE METOIBI TOATOTOBKY

| BOJIBL, CHGL{BOHPOCBI COXMraHHs TOIUTHBA,

@ EHY 708-01
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power plaiits

TeopeTuneckre OCHOBB TEINOBLIX 1 ATOM-
HBIX 2ieKTpocTamiul, KoMnosrepasle Tex-
HOJOIMHU B TEMNIOTEXHUIECKIX PacieTax,
XUMHYECKUH KOHTPOJIE HA TEIIOBLIX U
ATOMUBIX 2MEKTPOCTAHIMAX, KoTensunre
YCTAHOBKH U IIAPOT€HEPaTOPh! TEMI0BLIX U
ATOMHBIX JIEKTPOCTAHIMA, [Taposeie Typ-
OuHB! TETITOBBIX M ATOMHEIX 3JIEKTPOCTAH-
nuii

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,

| Theoretical foundations of thermal and nuc-

lear power plants, Computer technologies in
thermal caleulations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants

51 | KIITK
I/ KB
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KazaHarix
| KOHABIPFBUTAPEIA,
[ KLY JKeNigepi,

HBTOHOMITHI KHE

| KAUBPTHINATHIH
- IHEPrU KOINEPIH Kypy

KO
CTponrennibie HOPMbI
KOTEIBHELX YCT2HOBOK,

| Temnosbix ceTel,

ABTOHOMHBIX 11
BO30GHOBIIIEMbIX
HUCTOUHUKOB IHEPTHU
Building codes of boi-
ler installations, heat-
ing networks, auto-

{ nomous and renewable
| energy sources

MexasukaablK, OpT Kayincizairiy KaMTaMachi3 eTy GolbiHiua Tanantap.
KazaHubiK KOHARIPFEIAAPEA woOaIaYFa KOMBINATEH TANANTAD: HEM3T] KaHe
KOCAJIKBI XKalAbLIKTap, ¢y XMMHEACH, KyORIPIIap, Kby OKIIaynay, apTOMAaTHEA,
SNEKTPOTEXHUKANBIK KYPBUIFBLIAP, JKLITY KIHE XKEJIETY, CyMeH KabapkTay
KSHE xapi3, 7 BanmIeK celicMHUKalbIK ay IaHAAPAa KYPLTEICKA apuantay
Ka3aHIsIK KOHABIPFLIIAPEIH ko0anayFa KochiMIla TATANTap JKaHE TONLIFRIPaK,
Tpeboranna no obecnedeHno MEXaHRUECKOH, TOKAPHON BE30MACHOCTH.
TpeboBanws K NPOSKTMPOBAHUIO KOTENIbHEIX YCTAHOBOK, OCHOBHOES M
BCHOMOTaTENbHOC 000pyn0BaHLKE, BOAHO-XMMUHECKHIT PeXUM, TPYGONpoBOIbL,
TETUIOBAA W3OJNMsI, ARTOMATU3ALIIA, SNCKTPUIECKUe YCTPOHCTRA, OTONNe e 1
BEHTHILILWA, BOAOIPOBOI ¥ KAHANHM3ALMS, JODOJHHTEAbHEIE TpeSosanya K
NPOCKTUPOBAHUIO KOTEILHBIX, MPeAHA3HAYSHHBIX JIsk CTPOMTENBCTRA B
paiionax ¢ celicMUYHOCTHIO 7 GaNnor 1 doee.

Requirements for ensuring mechanical, fire safety. Requirements for the design

| of boiler plants: main and auxiliary equipment, water chemistry, pipelines,

thermal insulation, automation, electrical devices, heating and ventilation, water
supply and sewage, additional requirements for the design of boiler plants

intended for construction in areas with seismicity of 7 points and more.

Cy sl Ta3apTyabIH (H3MKA-XUMHUSIBIK
apicTepi, sKanapMafIblH KAy H HbIH epeKie
Macenenepl, Ky HePreTHKanbIK Kyiterep
HKIHE OHUEPKICINTE KIHES TYPEBIH Yil-
KOMMYHANIBIK TUAPYAMBIIBIKIA SHCPHSHBL
nafiganany, eHepKacilTeri TacTypii emec
AOHE HAHAPTHIIATHIH SHEPIHI KO3/1epi,
OHEPKICIITIK KOCINOPBIRAAD MEH

| KOMMYHaIALIK Ka3aHABIK KOHABIPFbINApGL,

Apasac UKL ra3-ra3 TypOHHAILI
KOHABIPLBLIAPIBIH CYHEPKAPELIUTAPDI,
KbULY KOFQITKBIHITAPE MEH
TypOOreHepaTopliapst

DU3HKO-XUMITYECKHE METOABI MOAIOTOBKH

B0JIbI, CHELBONPOCH! CKXUMaHUA TOMIHABA,
TennosHepreTHHECKHE CHCTEMBE B SHEPTo-

- UICTIOJIB30BAHUE B TIPOMBIIITEHHOCTH #

otpacau KKX, Herpanunnoddesie u
BO300HOB/IACMBIE HCTOYHUKH IHEPI UK B
NPOMBILUIEHHOCTH, KoTeabHbIe yCTaHOBKY
HpOMBIILTEHHBIX DpeanpusTuil u KKX,
Harnerartenu, TemIoBsie ABUraTeM U TYp-

© EHY 708-01-19 Karanor jucuumiug mo obpasopate bHOM mporpavme. Wananme BTOpOE
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HBIX YCTaHOBOK
Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Thermal energy systems and energy use in
industry and housing and public utilities,
Non-traditional and renewable energy
sources in industry, Boiler installations of
industrial enterprises and utilities, Super-
chargers, heat engines and turbogenerators
of combined-cycle gas and gas turbine plants

32 | KITTK
I KB
| PDEC

Koy anextp cran-

| LMAIapBIE camy

xoaexci
CTpouTessHbie HOPMES
TEITNOBBIX
IMEXTPOCTAHLINN
Building codes of
thermal power plants

MexaHMKaIbIK, 6pT KayiICi3mirin kaMTamacks ety GoblHIIa TananTap.
ONeKTPIIK KaPLIKTARIEIPY YIiH MATHCTPAN L] JKOCHAPFa, KOJliKKe, FAPBITITHIK
KOCTIapnay weliMaeping, JKeLTY, KEAHCTY, AyaHs! KOHANUMSIAY XKoHS [arHaH
Tasapty, CyMeH xabipIKTay, kapis xyiteci xoHe CBIPTKB! MUAPABIHKANbIK KIHE
LINAKTHI XKOOFA KOHBLIATLIY Tanantap. DHeprivt PECYpCTaphiH a3aiTy KaHe
HKBLTY LUBIFBIHBIH a3a2iTy COHbIHIIA Tanantap. JKoNOrHANbIK TalanTap.
Tpebopanus 1o obecreyeRIo MeXaIMYecka, MoxapHOH Ge30MaCHOCTH.
TpeDoBaHms K reHepaIbHOMY [UIaHy, TPAHCTIOPTY, K O0BEMAQ-TITa HUPOBOTHEIM
PEIIEHWAM, K OTOMISHHIO, BEHTHIALNE, KOHANIMOHHPOBAHNIO 1
O0ECTIELTHBAHMIO BO3AYXA, K BONOCHAGKE HITIO, KAHANV3ALHHE K BHEUIHEMY
FHAPOSONOUIAKQY NANSHHIO, K 3MIEKTPHYeCKOMY ocBelenuto. TpeSopanus o
COKPANIEHUIO 3HEPreTHYECKUX PECYPCOB U YMEHBLICTIMIO TOTEPD TEIAA.
Tpebosaums o oGecneweHNIO OXpaHDI OKPYKAIOLICH CPETHL.

Requirements for ensuring mechanical, fire safety. Requirements for the master
plan, transport, space-planning solutions, for heating, ventilation, air
conditioning and dust remaval, for water supply, sewage systems and external
hydraulic and slag removal, for electric Jighting. Requirements to reduce energy
resouirces and reduce heat loss. Environmental requirements.

é

Cynsl eMaeyaif GU3HKA-XUMHSITEK
SAICTePI, OTBLIN/IBL KaFy IbIH aplaiib]
MaCeleNepl, JKBULY XKIHE aTOM JIEKTP
CTaHIMAIAPBIHBIE TEOPUANBIK HETi3nepi,
KBINY eCeNnTeyNepiHIcri KOMTBIOTepAIK
TeXHONOTHUAIAP, KBy KOHE aTOM 3JIEKTP
ClIaHUMATAPRHAAYE XUMHATEIK Gaxbinay,
KDLULY JKOHE ATOMABIK DIEKTP
CTAHIMATAPBIHLIE Ka3aHAbIK JKoHe Oy
FEHEPATOPAAPSHI, HBLTY KIHE ATOM DJIEKTP
CranMANAPSIHGIH Oy TypOusanape!
DU3UKO-XUMHIECKHE METOIbI IOANOTORKEH
BO/ibl, CHELIBONIPOCHT CHKMIAH A TOILINBA,
TeopeTuyeckie OCHOBL! TEMLTOBBIX U ATOM-
HBIX 3neKTpoctaruii, KomnbTepHsie Tex-
HOJIOTUN B TEMIIOTEXHHYECKMX PACYETAX,
XuMPIeCKHH KOHTPOJIG HA TETUTOBBIX H

"dTOMHBIX 3JIEKTPOCTAHLINAX, Kotenpubte

YCTAHOBKH U IAPOreHepaTOPhl TETLIOBBIX U
aTOMHBIX MCKTpoCTaH Ui, [Taponble Typ-
GHEHbI TEMLIOBLIX H ATOMHBIX 3/IEKTPOCTAH-
1yt ‘

Physico-chemical methods of water treat-
ment, Special issues of fuel combustion,
Theoretical foundations of thermal and nuc-
lear power plants, Computer technologies in
thermal calculations, Chemical control at
thermal and nuclear power plants, Boiler
plants and steam generators of thermal and
nuclear power plants, Steam turbines of
thermal and nuclear power plants
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