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k OITOIT BO 13.03.01 TemosHepreTHKa U TEIUIOTEXHUKA
HpOMBIIHJ'IeHHaSI TCIUIOOHEPIreTUKA

Paboyas nmporpaMmMa JUCHUILIUHEI

BropuuHbie 3JHepropecypchl TEMJIOBbIX JJIEKTPOCTAHIIUN

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.01 TennosHepreTuka 1 TEIIOTEXHUKA

O6pazoBarenpHas IporpaMma 13.03.01 TennosHepreTuka u TemIoTexHUKa / [IpoMbIIUIeHHAS TEIUIOSHEPTETHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 43ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 144 IK3ameH 4

KOHTPOJIbHas padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4
— Hroro
Bun sangaruii vl | Pl

Jlexun
[IpakTnueckue
Uroro ayn. 16 (16 [16 |16
KonrakrHas pabora 16 |16 |16 |16
Cam. pabota 119 | 119 | 119 | 119
B tom umcne cam. pabora
B pamkax ®OC
Yacel HAa KOHTPOJIIb 9 9 9 9
Hroro 144 |1 144 | 144 | 144




IIporpammy coctaBuia(u):

x.m.n, ooyenm, bywyee Aumon Huxonaesuu.

Pabouast mporpaMMa JHCIUIUIHHBL

BTOpl/l‘lele JHEPropecypceol TEMIOBBIX 3J'leKTp0CTa]-lllPIﬁ

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.01_25 Temmosuepretuka u TtemnoTexuuka [IpIITO 3aou.plx, yrBepkaenHoro YuensiM coBetom HUTY MUCHUC B
cocraBe cooteTcTBytomedd OIIOII BO 13.03.01 TemmosHepretuka W TeIUIOTEXHHMKA [IpOMBIIITIEHHAs TEIJIO3HEPreTHKa
IpoTOKOJI OT 25.12.2024 Ne58.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonutens noapasznenenus Maxupuna Pauca EBrenneBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

Iens mucOUMIMHEBL (GOPMUPOBAHKE 3HAHUH B 00TACTH HCIIOIH30BAHUS BTOPHIHBIX YHEPIOPECYPCOB U 00yUeHNE
3¢ GEeKTUBHOMY BOBJICUEHHUIO UX YHEPTeTHUECKOTO MOTEHIIHANA B TEXHOIOTHYECKYIO CXeMY NPeANpUSITHH.

1.2 3anaq1/1 U3YUYCHUS JUCHUIIIIMHBI: U3YUYCHUEC COCTOSAHUSA U IICPCIEKTUB UCIIOJIb30BaHUA BTOPUIHBIX DHEPIETHUUCCKUX
PECYPCOB 1 BOBMOXKXHOCTH UX BOBJICUCHUS B CTPYKTYPY TOIINIMBHO-3HEPI€TUYCCKOI'0O KOMIUICKCA P(D, a TaK)KC U3YUCHHUE
KOHCprKHI/Iﬁ YCTaHOBOK U yCTpOﬁCTB JJI YTAIIM3allu BTOPUYHBIX SHEPICTHUICCKUX PECYPCOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.05

o €00BaHUA K NIpeaABa HTEJIbLHOM MNOArOTOBKE O0OYUYAKOLIIETOCH:
21 | Tpeb oy

2.1.1 | OcHOBHI TpaHC(HOPMAIIH TEIUIOTHI

2.1.2 | HarseraTteiu u TEIJIOBBIE JBUTATEIN

2.1.3 TexHomorus IIOATrOTOBKH BOAbI M TOIVIMBA HA 00BEKTax TCINIOOHCPTCTUKH

2.1.4 | YueOHas npakThKa

2.1.5 | BozagyxomnoaroroBka

2.1.6 | OU3HKO-XUMHYECKUE CBOMCTBA BOIBI

2.1.7 | 'moporazoguHaMuka

2.1.8 | MexaHuka >KHUIKOCTH U ra30B

2.1.9 | Mertpounorusi, cepTuuKanus U TEXHUIECKUE U3MEPEHUS

2.1.10 | ABToMaTH3auys TEIIOBBIX MPOLIECCOB

2.2 JucuunianHbl (MOXYJIN) U NPAKTHKH, JJ18 KOTOPHIX OCBOEHUE JAHHOM TUCHUNIIAHBI (MOAYJI) HEOGX0MUMO KaK
npeaIecTByIONIee:

2.2.1 |IoaroToBka k mpoLeAype 3alIUThI U 3aIUTA BBITYCKHOW KBATU(HUKAIIMOHHON pabOTHI

2.2.2 | TeXHOIOrMYECKUE SHEPrOHOCUTEIH NIPEAIPUATUIL

2.2.3 | OueprocOepekeHHE B TEITIOIHEPTETUKE M TETUIOTEXHOIOTUH

2.2.4 |IIpennuruioMHas NpaKkTUKa

2.2.5 |DnexrpocHabxeHNE W 000PyI0BAaHHE IPOMBIIUICHHBIX IPEIIPUATHI

2.2.6 |DnexTpuueckas 4acTh TEIJIOBBIX IEKTPOCTAaHIIUN

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMUAMH

OIIK-3: Cnoco6eH 1eMOHCTPHPOBATH NPUMeHEHHE OCHOBHBIX CIIOCOOOB MOTy4YeHHsl, TPe0dpa30BaHus, TPAHCIIOPTA U
HCHO/Ib30BAHUS TEMJIOThI B TEMI0TeXHHYECKNX YCTAHOBKAX U CHCTeMax

3HaTh:

OIIK-3-31 Bompock! 3KOJIOTHYECKON 0€30MaCHOCTH U COXPAHCHUS OKPYXKAIOIICH cpeibl

IIK-3: Cnoco6eH 3KCIIyaTHpoOBaTh 00beKThI NPO(ecCHOHAIBHOI 1esiITeTbHOCTH, B TOM YHCJIE TEIUIOBbIE KOTJbI HAa
TBEPAOM, KUJAKOM U ra3000pa3HOM TOIIMBE; TPYOONPOBOABI M TEMJIOBBIE CETH, a TAKIKE TeMJI0OMeXaHUYeCKoe 000py10BaHue
TeNJIOBbIX CTAHIUIA

3HaThb:

TIK-3-31 MeToauKH onpeaeaeHNs TOTEHIUAIbHBIX U BO3MOKHBIX BTOPUYHBIX SHEPIeTUYECKUX PECYPCOB B OCHOBHBIX
TEXHOJIOTUYECKUX IIPOLECCaX, KOHCTPYKLUHN CUCTEM U YCTPOUCTB yTUIM3ALMU BTOPUYHBIX SJHEPTETUUECKUX PECYPCOB

OIIK-3: CniocoGeH 1eMOHCTPHPOBATHL IPHMEHEHHE OCHOBHBIX CIIOCO00B MO/Iy4eHH 1, IPe00pa3oBaHus, TPAHCIIOPTA U
HCHOJIb30BAHUS TEMJIOTHI B TEMJI0TeXHHNYECKHX YCTAHOBKAX U CHCTeMAaX

YMmerh:

OIIK-3-Y1 npoBoAHUTE aHATN3 BTOPHIHBIX YHEPTOPECYPCOB, IMEIOMHNXCS HA TEIUIOBOH AIIEKTPOCTAHIINH; IPUMEHATh METOABI U
HPHEMBI YBEINYEHHS SHEProd(h(HEeKTUBHOCTH UMEIOIINXCS BTOPHYHBIX SHEPTOPECYpPCOB

IIK-3: Cnoco0eH 3KCIIyaTHPOBATh 00beKThI NPOo(ecCHOHAIBLHOI e TeJLHOCTH, B TOM YHUCJI€e TeNJIOBbIe KOTJIbI Ha
TBEPAOM, KHIKOM H ra3000pa3HoOM TOILIMBE; TPYOONPOBOABI H TEMJIOBbIE CETH, 2 TAKIKE TENJIOMEeXaHNYeCKoe 000pyI0BaHHe
TENJIOBBIX CTAHIUI

YMeTh:

ITK-3-Y'1 npoBOIUTE pacyeThl MPOLIECCOB M alapaToB 00CCIICYNBAONINX PEATH3AIHIO BEIIBICHHBIX PE3E€PBOB YHEPTrOPECYPCOB

OIIK-3: CniocoGeH AeMOHCTPHPOBAThL NPHMEHEHHe OCHOBHBIX CIIOCO00B NOJIy4eHHs1, NPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJIb30BAHMS TEIJIOTHI B TEMJIOTEXHHYECKHUX YCTAHOBKAX U CHCTEMAaX

Baanern:




OIIK-3-B1 HaBBIKaMHM pacueTa onpeaeracHue 00beMa BbIX0Ja U YTUIN3AIMY BTOPHYHBIX SHEPTETHIECKUX PECYPCOB
3NIEKTPOCTaHIUH

IIK-3: Cnoco0eH 3KCIIyaTHPOBATh 00beKThI NPOo(ecCHOHAIBLHOI e TeJbHOCTH, B TOM YHUCJI€e TeNJOBbIe KOTJIbI Ha
TBEP/AOM, KHIKOM H ra3000pa3HoOM TOILINBe; TPYOONPOBOABI H TEMJIOBbIE CETH, 2 TAKIKE TeNJIOMEeXaHN4YeCKoe 000pya0BaHHe
TENJIOBBIX CTAHIUI

Baanern:

I1K-3-B1 nndopMammeii 0 TEXHHUECKHX ITapaMeTpax MpoLecCOB U 000pyIOBaHUS IS pealu3alluyl BHISBICHHBIX PE3EPBOB
HKOHOMHH TOITMBOSHEPTETHIECKHX PECYPCOB
HaBBIKaMU MPOBECHUS UCCIEAOBAHUN B 00JIACTH YHEPTrocOepeKeHHS U CHUYKEHHUST BBIOPOCOB.

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanue pasgenoB u | Cemectp | Yacos | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Beinosn
3aHATHHA TeM /BUI 3aHATUSA/ / Kype HHIMKATOPBI H 3. sieMble
KOMIIeTeHI Ui pecypchbl padoThI

Pazgen 1. Oomas
HHPOPMALKS 0 BTOPHYHBIX
3Hepropecypcax

1.1 OO0mue SHePreTHISCKUE 4 2 OIIK-3-31 JIT.1J11.2 KM1
orxopsl. Knaccudukanms OIIK-3-VY1 JI1.3J12.2
BTOPHYHBIX SHEPrOpeCypcoB OIIK-3-B1 IIK- | JI2.4 JI2.6
0 BHJIaM 3Hepruu. Busl u 3-31 [1IK-3-V1 J12.7
HaIIPABJICHU UCIIOJIb30BaHUS [1IK-3-B1 0102233
BTOPUYHBIX SHEPTeTUIECKUX
pecypcos. /Jlex/

1.2 PacueT sxoHOMMHM TOTITMBA 4 4 OIIK-3-31 JIT.1J11.2 KM1 P1
TIPH UCIIOJIb30BaHUU OIIK-3-V1 JI1.3J12.2
BTOPUYHBIX OIIK-3-B1 ITIK- JI2.6 JI2.7
snepropecypcos. /I1p/ 3-31 TIK-3-V1 2139233

[IK-3-B1
1.3 DKoorudeckue mpooIeMbl 4 40 OIIK-3-31 JIT.1J11.2 KM1 P1

TpaJAULIMOHHON YHEPTETUKH. OIIK-3-V1 JI1.3J12.2
BosmoxHoCTH OIIK-3-B1 IIK- | JI2.4 JI2.6
ucnonb3oBanus BOP B 3-31 [IK-3-V1 2.7
IIPOMBIIIJIEHHOCTH. [1IK-3-B1 012233
SHEpreTUKe. DHEpreTHUeCKas
ctpaterust Poccun.
Ucnonb3oBanne BOP B mupe.
DKonmorndeckue mpodiIeMsl
ucnonb3oBanHust BOP.
[IepcniexTuBbI
ucnonb3oBanust BOP.
WHHOBaIIMOHHBIE IPOEKTHI MO
ucnonb3oBanuio BOP B
mupe. /Cp/
Paznen 2. O6opynoBanue
AJIsl MCIOJIb30BaHUS
BTOPUYHBIX
JHEpPropecypcos




2.1 YTunuzanuoHHas yCTaHOBKA. 4 6 OIIK-3-31 JI1.1 J11.2 KM1
I'mybokas nepepaboTka OIIK-3-VY1 JI1.3J12.2
TOPIOYHMX BTOPUYHBIX OIIK-3-B1 IIK- | JI2.4 JI2.6
SHEPreTUIECKUX PECYPCOB. 3-31 TIK-3-V1 2.7
Muponus. Konerpykmuu [IK-3-B1 212233
ra30reHepaTopoB,

JIOCTOMHCTBA M HETOCTATKH.
Yrunmuzanus
BBICOKOTEMIIEPATypPHBIX
TEIUIOBBIX BTOPUIHBIX
SHEPIeTUIECKUX PECYPCOB.
KoTBI-yTHAM3aTOPBI U UX
KiIaccuukanys. Y Trin3ays
HU3KOTEMITEPATyPHBIX
TEIUIOBBIX BTOPUYHBIX
SHEPreTUYECKUX PECYPCOB.
PexynepaTuBHbIC 1
pereHepaTuBHBIE

TEIUIOY TUIIN3ATOPBIL.
KoHTakTHBIC U KOHTaKTHO-
MTOBEPXHOCTHBIC
TeIIOyTHIIN3aTOphl. /JIex/

2.2 Wzyuenue cxem yTHIH3aLUN 4 4 OIIK-3-31 JIL.1J11.2 KM1 P1
B BBICOKOTEMITEPATYPHBIX U OIIK-3-VY1 JI1.3J12.2
HU3KOTEMIIEpaTypPHBIX OIIK-3-B1 IIK- | JI2.4 JI2.6
ycranoBkax. /IIp/ 3-31 [IK-3-V1 J2.7

[IK-3-B1 313233

2.3 AnHa’poOHOe U a3pobHOE 4 79 OITK-3-31 JI1.1J11.2 KM1 P1
cOpaxuBanue. [Tonyuenne OIIK-3-VY1 JI1.3J12.1
Ouorasa B METaHTEKaXx. OIIK-3-B1 IIK- | JI2.2 JI2.3
[Toarororka k 3-31 [IK-3-VY1 JI2.4 J12.5
WCIIOJIb30BAHUIO U XPaHECHHE TIK-3-B1 JI2.6 JI2.7
6norasa.XapakTepUCTHKN 313233
METOJIOB YTUJIM3ALUH TEIlIa B
MPOMBIIUICHHOCTH.

YTunu3amnus BTOPHIHBIX
SHEPreTHIECKUX PECYpPCOB
W30BITOYHOTO JABICHHUS.
[Mpurun paboTsl 1
OCHOBHBIE TEXHHUUYECKUE
napameTpsl
Typboaeranaepa. /Cp/
Pazgen 3. IloaroroBka k
KOHTPOJILHBIM
MepOonpUsITUSM U
BBINOJIHSIEMBIM padoTam

3.1 O06bem yacoB 4 0 OIIK-3-31 JIT.1J11.2
CaMOCTOSITEIEHOM PabOTHI HA OIIK-3-VY1 JI1.3J12.3
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- J2.6

3-31 [IK-3-Y1 313233
[IK-3-B1

32 O06bem yacoB 4 0 OIIK-3-31 JIT.1J11.2
CaMOCTOSITEIEHOM PabOTHI HA OIIK-3-V1 JI1.3J12.1
noarotoBky k BP /Cp/ OIIK-3-B1 IIK- J2.5

3-31 [IK-3-Y1 313233
IK-3-B1
5. ®OHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KonTposbHbIe MeponpuATHS (KOHTPOJIbHASI PafoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI LIS
CaMOCTOSITEJILHOI MOATOTOBKHA
Kon KontponpsHoe rI[f:{OBepﬂeMble B
KM MepOpUATHE AMKATOPEL OIIPOCHI JUIS TOJITOTOBKA
KOMTICTeHIINH




KM1 3ager IK-3-31;I1K-3- Bonpocs! k 3auety

V1;IIK-3-B1 L.
2.

3.
4.

5.
6.

7.
8.
9.
10.
1.
12.

SHEPTHH.

OO011yie 3HepreTHUECKUE OTXO/IBI.
Kitaccuguxarist BTOpHIHBIX 3HEPTOPECYPCOB IT0 BUAAM

BI/I,HbI 1 HaIlpaBJICHUS UCIIOJBb30BaHUA BTOPUIHBIX

SHEPreTHYECKUX PECYPCOB.

DKOHOMHS TOIINBA IIpA UCIIOJIB30BaAHUU BTOPUYHBIX

SHEPTeTUYECKUX PECYPCOB.

VTUITH3aMOHHAS YCTAHOBKA.
I'myGokas nmepepaboTka TOprOYNX BTOPUIHBIX

9HEPreTHYECKUX PECYPCOB.

[uponus.

KoHCTpyKIMK ra30reHepaTopoB, JOCTOMHCTBA W HEIOCTATKH.
Ana’poOHOE 1 adpoOHOE COpaKUBAHNE.

INomyuenue 6uorasa B METaHTEKaX.

IMoaroToBka K HCHONB30BAHHUIO U XpaHCHUE OHOTa3a.
yTI/IJ'[I/ISaIII/ISI BBICOKOTEMIICPATYPHBIX TCIUIOBBIX BTOPUYHBIX

SHEPreTUYECKHX PECYPCOB.

13. XapakTepUCTUKU METOJOB YTUIN3allMU TeIula B
HIPOMBIIITIEHHOCTH.

14. KOTIBI-yTHIN3aTOPE U UX KIIACCH(HKAIIHL.

15. VTunuzanys HU3K0TEMIIEPaTyPHBIX TEIUIOBBIX BTOPUYHBIX

SHEPreTHYECKUX PECYPCOB.

16. PexynepaTuBHbIE U pereHEPATUBHBIE TEIUIOYTHIIN3ATOPEI.
17. KoHTakTHBIE 1 KOHTAKTHO-IIOBEPXHOCTHBIE

TEIIOy TUIIN3ATOPBI.

18. VYTunuzanus BTOpUYHBIX SJHEPreTHUECKUX PECYPCOB

HU30BITOYHOIO JABJICHUA.

19. [punin paboThl U OCHOBHBIE TEXHUYECKUE MApaMETPhI
TypbozaeTanzaepa.
5.2. Ilepeuennb padoT, BeinosHsieMbIx o qucuumiune (Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue [IpoBepsiemblie
WHIUKATOPBI Copep:xanue padoThI
paboThI padoThI N
KOMIIETeHLIUH
P1 PTP MK-3-31;I1K-3- PT'P BeImosiHsIeTCA 110 BapuaHTaM B BUZE 1 TEOpETUYECKOro BOIpOca U
VI1;IIK-3-B1 3aJa4u.

ITpumeps! TeOpeTUUECKUI BOIIPOCOB!

MunoBanuu 1o ucnons3oBanuo BOP

DKOJIOTMYECKHEe BOIPOCH HCIOJIB30BAHUSI BTOPHYHBIX SHEPTOPECYPCOB
(Ha mpUMepe IPOU3BOJCTBA MM NIPETIPUSITH)

ObopynoBanue (yCTaHOBKH) UCTIONB30BaHMs BOP (Ha mpumepe
MPOU3BOJICTBA WM IPEAPUSLTHS)

Temarnka 3a1a4:

PacueT 6nora3oBoii yCTaHOBKH

Pacuer yTuian3anmoHHON yCTaHOBKU

PacdeT xomuuecTBa SHEPTUN YTHIU3AIMOHHON TypOUHBI
PacueT sKOHOMHH TOIUIMBA 3a CUET MCHoIL30Banus BOP

5.3. OueHo4Hble MaTepHAaJIbl, HCIIOJb3YyeMble VI IK3aMeHa (0u1eThl, TeCThI U T.I1.)

KOMHBIOTCpHOC TCCTUPOBAHUC 110 pasacjiaM JUCHHUIIIIMHBI

K nemsiM ucnonb30BaHus BO30OHOBISIEMBIX HCTOUHUKOB SHEPTHH M MECTHBIX BHJIOB TOIJIMBA HE OTHOCSTCS:
COKpaIlleHHE MOTPeOIICHNS! HEBO30OHOBIIIEMBIX TOIIMBHO-?HEPIETHUECKHUX PECYPCOB

pa3BHUTHE TEXHOJOTHH HETPAAUIIMOHHBIX U BO30OHOBIISEMBIX HCTOYHHKOB SHEPTUH

obecriedeHne JeIeHTPAIN30BaHHBIX OTPeOUTENIeH U PETHOHOB C JAaIbHUM U CE30HHBIM 3aBO30M TOILTHBA

CHHIKCHUC paCXxoJ0B Ha JAJIbHEIIPUBO3HOC TOIIJIMBO

K BTOpHYHBIM 3HEpropecypcamM OTHOCHTCS:

JIEKTPOIHEPTHS, BEIpaOaThIBacMast Ha 3JI€KTPOCTAHIIUIX

nap, BEIpa0aThIBACMbIH B KOTESIHHOM

nap, BeIpabaTsiBaeMbIid Ha TOL]

nap, ojy4aeMslii B BUjie OTXO/O0B IIPU MOKPOM TYLLIEHUH KOKCa

Bropuunsie sHEpreTHUecKue pecypehl — 3TO:
TEIUIOTa, OTPadOTABIIAs B OCHOBHOM T€XHOJIOTHIECKOM MPOIECCE

TCILIOTA, 0Tpa60TaBu1a>1 B OCHOBHOM TCXHOJIOTMYECKOM IIPOLIECCE, KOTOPass HC MOXET OBITh MCIOJIb30BaHa JUIST HY K SOHEPICTUKU




TCIJI0Ta, KOTOpast MOXKET OBITh MCIOJIb30BaHa JUTSL HY K] DOHEPIETUKU

TCILIOTA, OTpa6OTaB].I_IaH B OCHOBHOM TC€XHOJIOTMYECKOM IIPOLECCE, HO KOTOPas MOXKET OBITh B JNaJIbHEHIIIEM UCTO0JIb30BaHa
TCII0TA, HE ITOJIHOCTBIO OTpa60TaBHJa$I B OCHOBHOM TCXHOJIOTHYECKOM IIPOLICCCC

Lenecoobpa3Hocts U 3¢ (HeKTUBHOCTH HCHoIb30BaHus BOP onpenensercs:

TETJIOBOH MOIHOCTHIO SHEPTrOMCTOYHNKA, HEIPEPHIBHOCTHIO BBIIAYM TEIUIOTHI U TEMIIEPATyPHBIM YPOBHEM
TEIUIOBOH MOIITHOCTBIO 3HEPTOUCTOYHHIKA

HETIPEPBIBHOCTHIO BBIAYU TEILUIOTHI

TeMIIepaTypHBIM YPOBHEM

TI0 pe3yNIbTaTaM HalagO0uHBIX HCIBITAHUH

K sHepreTHyecKkuM 0TX0/1aM HE OTHOCSTCS

HEeHU30eXKHBIC TOTEPH B TEXHOJIOTMUECKOM arperaTe i yCTaHOBKE

SHEPTHA, KOTOpas BO3BpaIacTcss 00paTHO B TEXHOJIOTHIECKHUH arperat (YCTaHOBKY) 3a CUET pereHepayuyl WIN PeIUPKYIIAIIA
BTOPUYHBIE HEPTeTHUECKHUE PECYPCHI

HEPBUYHBIC SHEPIETHYECKUE PECYPCHI

IloTeHnMal TEMIOBBIX BTOPUYHBIX 3HEPIETUUECKUX OTXOA0B XapaKTepPU3yeTCs:
HU3LIEH TEIUIOTON CropaHus

HEpETaioM TeMIIepaTyp
paboTOi H309HTPOITHOTO PaCITHPEHUS
HepenagoM 3HTaIbINH

I[Tpu TeMmepaTypax rperolinx ra3oB, XapakTePHBIX ISl HU3KOTEMIIEPATYPHBIX KOTJIOB-YTHIN3ATOPOB, TIIABHYIO POJIb UTPACT:
JIY9HCTHIA TEII000MeH

KOHBEKTUBHBIN TEIIIO0OMEH
TETIONPOBOIHOCTb
TypOyJIeHTHBIH 0OMEH

BC€ BBIIIEYKa3aHHBIE MPOIECCHI

[Tpu TeMmepaTypax rperolinx ra3oB, XapakTepPHbIX IS BBICOKOTEMITEPATYPHBIX KOTJIOB-YTHUIIM3aTOPOB, [TIABHYIO POJIb HIPALT:
JIY9HCTHIA TEII000MeH

KOHBEKTUBHBIH TEIIIO0OMEH
TETIONPOBOIHOCTb
TypOyJIeHTHEIH 0OMEH

BC€ BBIIIECYKa3aHHBIE MPOIECCHI

DddekTHBHOCTL pabOTHI KOTIIA-YTHIIN3aTOPA 3aBUCHT OT:
TEMIIEPATYPHI TTOCTYMAIOIIETO ra3a

croco0a nojavu rasa

o0beMa IMOCTYNarIIero raza

BCETO BBIIIETIEPEUUCIEHHOTO

UYro sBNsETCA HCTOYHUKOM SHEPTUU A€TaHepP-TeHEPATOPHON YCTaHOBKU?

CKMI'aHUE Ta30BOI0 TOILUIMBA IIPU BHICOKOM JaBJIEHUH Ha FOpEJIKe

CKMIAaHUE Ta30BOT0 TOIUIMBA IIPU HU3KOM JaBICHUU

nepenaj JaBJIeHUI MexX1y MaruCTPaJIbHbIM Ta30IIPOBOIOM U PaCIpENCIUTEIbHON CEThIO
HU3MEHEHHUE COCTaBa YITIEBOJOPOAOB B ra30BOM TOILIMBE

nepenas TeMIeparyp MexXIy MaruCTPaIbHBIM Ia30IIPOBOIOM U paclpeaeINTeIbHON CeThIO

Kakue BropuuHble 3HEpropecypcsl 00pa3yrorcss Ha THAPOINEKTPOCTAHIUAXK ?
HarpeTas OXJIaXXIaromasi BoJja KOHJICHCAIIMOHHBIX YCTPOHCTB TypOuH
OTXOJAIINE JHIMOBBIC I'a3bl KOTIOArperaToB

HarpeTasd oxXJjiaxJaromnias BoAaa U3 CUCTEMbI OXJTAKACHUA IJICKTPUICCKUX T'€HEPATOPOB
BCC BBILICTICPCUNCIICHHOC

Kaxue npeumymecTsa UMeeT BOJOPOLHOE TOIIUBO?
HM3Kasi CTOMMOCTh

yI00CTBO OCTABKH

9KOJIOTHYECKast YUCTOTA

6e30MmacHOCTb MPUMEHEHHS

BBICOKasl TEIUIOTBOPHAS CLIOCOOHOCTD

ConHe4HbIe BOJOHATPEBATENIN MPUMEHSIOTCS B LETISIX:
BBIITAPUBAHUSI COJIEBBIX PACTBOPOB

OTOIUICHUSI U TOPSTYETO BOAOCHAOKEHUS

TOPSTIETO BOJIOCHAOKEHHS

OTOILICHUS




TMOJYUYCHUA IJICKTPOIHEPIUU

[TaccuBHBIN COHEYHBIN 000TPEB — ATO:

000TpeB 37JaHUH TOCPEACTBOM COOTBETCTBYIOIIECH OpUCHTAIMY U AN3aifHa
000pyI0BaHUE 3/1aHUSI CUCTEMOI COTHEUHBIX TEIIONeHEPATOPOB
000pynoBaHKE 3/1aHUs CUCTEMOIT (POTORNIEKTPHUUECKUX MaHeeiH
000opyoBaHNE 3JaHUS COTHEYHBIMH YCTAaHOBKAMH ITOJIOTPEBA BOIBI

K BbICOKOMY TeMIIepaTypy OTHOCUTCS?
6osree 100 °C

100-200 °C

200-300 °C

450 °C;

6oiree 500 °C.

K cpenneii Temneparype oTHOCHTCA?
6011ee 100 °C

100-200 °C

160 10500 °C

450 °C

6oiree 500 °C

K Hu3koit Temneparype OTHOCUTCS?
6onee 100 °C

100-200 °C

160 10500 °C

MmeHee 160 °C

6oiree 500 °C

ConepaaHie KUCIOPO/a B BBIXJIOMHBIX Fa30B COBPEMEHHBIX 3HepreTuueckux I'TY cocrtapmser...
14-16 %

25-30%

38-55%

4-14%

24-40%

Kakoii Bug BOP npencrapisiet co6o0ii OTXO/1bl TEIIOTEXHOIOTHH, KOTOPBIE UCIIONB3YIOTCS B TOMOYHBIX poIieccax?
Troproune

TCIIJIOBBIC

HU30BLITOYHOTO JaBJICHUA

CHJIOBBIC

ra3000pa3HbIe

Bropuunsie snepropecypcsl — ?

NOTEHIMAIbHAs SHEPIUS ra30B, BBIXOASIIMX U3 TEXHOIOTUUECKUX arperaToB

TEIUIOBBIE OTXOJIBI, IPECTABIAIONIIE CO00H YHTAIBIINIO IPOAYKTOB, BEIOPACEIBAEMBIX U3 TEXHOIOTHIECKHX YCTAHOBOK
SHepreTH4YecKuil MoTeHIUAa NPOAYKIUH, OTXO0B, TOOOYHBIX U MPOMEKYTOUHBIX IPOIYKTOB, 00Pa3yIOMIUXCS B TEXHOIOTHUECKUX
IIPOLIECCaxX U YCTAHOBKaX

[IPOYUE PacXObl HAa TPAHCIIOPT BHYTPH OMEUICHUS

HOTEePH B COOCTBEHHBIX HCTOUYHHUKAX SHEPIUU




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepuu oneHuBaHUs OTBETA HA 3a4€TE C OLICHKON

O1eHKa «OTJINYHO» BBICTABIIACTCS, KOT/Ia 00YJaIOIIHICs TEMOHCTPUPYET CHCTEMHBIE TEOPETHICCKUE 3HAHS, BIIaICeT
TEePMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIE BBIBOJIBI M 0000IIEHNS, IPHBOIUT IPHUMEPEI, TOKA3EIBAET CBOOOIHOE BIIaICHHE
MOHOJIOTHUYECKOI peubto U CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIHE BOIIPOCEHL.

O1eHKa «XOPOII0» BBICTABIIACTCS, KOTIa 00yJaIOIMHCS AEMOHCTPUPYET IIPOYHBIC TEOPETHYECKUE 3HAHMS, BIaleeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIE BBIBOJIBI X 0000IIEHNS, TIPHBOIUT IPHUMEPEI, HO TIPH 3TOM JIeJIaeT HECYIIECTBEHHBIE
OIMHMOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTEIBHO WU IIPU HE3HAUNTEIIbHON KOPPEKINHU TIPETIOaBATEIIEM.

O1eHKa «yJOBIETBOPUTEIHHO)» BBICTABIIAETCSA, KOTAAa 00yUYaroLUIUHACs HETTyOOKHe TeOpeTUIEeCKUE 3HAHUS, TIPOSBIIAET C1abo
c(OopMHUpPOBaHHEIC HABBIKH aHAIN3a SBJICHUI U MPOIECCOB, HEAOCTAaTOYHOE YMEHHUE JIENIaTh apryMEHTHPOBAHHBIC BEIBOJIBI H
MPUBOANUTH IPUMEPHI, TOKA3bIBACT HE JIOCTATOYHO CBOOOIHOE BJIaICHIE TEPMHUHOIOTHEH, IOTHIHOCTHIO U MTOCIIEI0BATEIbHOCTHIO
U3JI0KEHHUS, JeNIaeT OMIMOKH, KOTOPbIe MOXKET UCIPaBUTh TOIBKO MPU KOPPEKIUHU NIPETIO[aBaTeNIeM.

O1eHKa «HEeyA0BIETBOPUTENBHOY» BBICTABIAETCS, KOrja 00yJaromuiics IeMOHCTPUPYET HE3HAHHE TEOPETUUECKHX OCHOB IPEAMETA,

HEC YMCET ICJIaTh apryMCHTUPOBAHHBIC BBIBOJbI U IPUBOAUTH IPUMEPHI, HE BIIAJICET TepMI/IHOHOFI/Ieﬁ, TIPOABIIACT OTCYTCTBUE
JIOTUYHOCTH M IOCICOA0OBATCIIBPHOCTHIO U3JIOKCHUA, OCIaCT OHII/I6KI/I, KOTOPBIC HE MOXKET NUCHPABUTH AK€ IPU KOPPEKIINU

IperoaaBaTciiCM.

HpOXO)K}IGHI/Ie KOHTPOJIBHOT'O MEPOIIPHUATHS 110 CAa4Y€ 3a4€Ta C OHGHKOf/i CUHUTACTCA BBIITOJJHCHHBIM YCIICIIIHO, €CJIN IIPU €T0
OLCHUBAHUU T1I0JTy4Y€HA OLICHKA HEC HUKE «YIOBJICTBOPUTCIIBHO».

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast iureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTODBI, COCTaBUTEIH

3arnasue

bubaunoreka

WznaTenscTBO, TOI

JI1.1 | Cubukuna M.1O.

Texnomorus
JHEProcOepeKeHuUs : yUeOHUK

Mocksa, bepaun: JJupexr-
Menmua, 2014

JI1.2 | A.B. KpaBuos, M.A.
Cambopckas, A.B.
Bomsd, O.E.
Murtsanuna

OCHOBBI ITPOEKTHPOBAHHUS
MIPOIIECCOB MEPEPAOOTKH

IIPUPOAHBIX SHEPrOHOCUTEIIEH :

y4ebHoe mocobue

Towmck : U3naTenbcTBO
ToMCKOT0 MOJIUTEXHUYECKOTO
yHHuBepcurera, 2015

JI1.3 | CtpenbuukoB H.A.

DHeprocOepexeHne: yaeOHHK

Hoocubupck : HI'TY, 2012

6.1.2. lonoTHUTeILHAS JINTEpaTypa

ABTOpBI, COCTaBUTEIIN

3arnasue

bubanoreka

I/IBI[aTeJ'ILCTBO, roa

JI2.1 | O.JIL. lanwmios, A.b.
I'apsies, 11.B. SIkoBneB
u ap., nox pen. A.B.
Knumenko

OHeprocOepexeHe B
TETUIOOHEPTETHKE U
TEIUIOTEXHOJIOTHSIX

Mocksa: M3naTeabckuii 1oM
MDBUH, 2010

JI2.2 | SIxoBneB b.B.

IMToBermenue > PpeKTHBHOCTH
cucTeM Terutopukanum u
TeIIOCHAOKEHHS

Mocksa : HoBocTu
TemnocHabtxenus, 2008

JI2.3 | M.IO. Cubuxus, 10.]1.
(@7(3)71 97051

HerpaguiuoHHbie 1
BO300HOBJISIEMBIE NCTOYHUKH
SHEprHu : yuyeOHOe mocobue

Mocksa ;bepaun : upexr-
Menua, 2014

JI2.4 | Betomkun A.

TexHMKa U TEXHOJIOTHS
oOpatieHus ¢ 0TX0AaMH1
KHU3HEIEATEIBHOCTH : yaeOHOe
rmocooue

Mocxksa ; Bomorna : Ungpa-
Wmxenepus, 2019

JI2.5 | O.K I'puropsesa,
A.A. ©@panuesa, 10.B.
OBYHMHHHKOB

DHeprocOepexeHHe B
TETJIO3HEPTETUKE U
TEIJIOTEXHOJOTUSX © yueOHoe
nocooue

Hosocubupck : HI'TY, 2015

JI2.6 |H.IIL Xykos, H.®.
MaiinukoBa

DHeprocOepexeHHe B
TETJIO9HEPTETUKE,
TEIJIOTEXHHUKE
TEIUIOTEXHOJIOTHSIX | ydeOHOe
nocobue

Tam60B : U3naTenscTBo
®OI'BOY BIIO «TT'TVY», 2017




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI2.7 |T'.B. ITankuna, T.B. DHeprocOepexeHne u Mocksa : ACMC, 2010

I'yceBa, ©.B. JHEpreTu4ecKas

banamos u ap. ; pea. | 3hGEKTUBHOCTD : y4eOHOE

I'.B. Ilankuna nocobne

6.2. Ilepedens pecypcoB HHPOPMATUOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «AHTEpHET»
31 |H® HUTY MUCHUC https://nf.misis.ru/
92 | Hayunas snektpoHHas 6uGnuorexa https://cyberleninka.ru/
33 | Hayunas snexrponHas 6ubnnoTexa https://www.elibrary.ru/
6.3 IlepeyeHsb NporpaMMHOro odecneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.3 | Microsoft Teams
1.4 |WinDjView 2.0.2
1.5 |MATLAB & Simulink
6.4. IlepevyeHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOodecCuOHATbHBIX 023 JAHHBIX
U.1 |energybase.ru/ - KaTauor 3JIeKTPOCTAHINN (ATOMHBIX, THAPABINICCKIX, TETUIOBBIX U JIP.)H MOJACTAHIINN MUPA;
N2 |window.edu.ru - eaHOE OKHO AOCTYyNa K 00pa3oBaTebHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasnauenwne Bug OcHalenue
127 VYuebnass naboparopust (kKommbroTepHbIi | [1p 1 w. - UaTepakTuBHas nocka Panasonic;

KJIacc)

1 . - Ilpoextop Epson;

1 mr. - JlokymeHT- kamepa Avermedia;
1 . - Hab ACORP 16 nopr;

12 . - Kommetotep B coope;

1 wt. - Cucremusiii 610k NORBELIs;
1 . - MoruTop LCD Acer;

12 wir. - KoMObrOTEpHBIE CTOJIBI;

8 mT. - YUeHUYeCKHH CTOII;

12 . - Kpecno KoMIbIOTEPHOE;

16 mt. - CTynbs;

1 mr. - KarkHbI# mikad;

1 mT. - YueHnyeckas J0CKa.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIUXCSA

B mporecce u3y4eHUs AUCIMIUTMHEI BEIICIIAIOT IBA BHA CAMOCTOSATEIIFHON paOOThI: ayIUTOPHAs U BHEAYIUTOPHAS. Ay TUTOpHAS
caMocCTosTeNIbHAs paboTa 10 AUCIUILIMHE BBIMONHACTCSA HAa Y4eOHBIX 3aHATHAX MO PyKOBOJACTBOM IIpenofaBaTens. BueayauropHas
caMocTosiTeNIbHas paboTa - MIaHupyemast yueOHas paboTa 0OyuarolMCs, BBIIONHAEMas BO BHEAy JUTOPHOE BPeMs 110 3a7aHUI0 U
TIPY METOANYECKOM PYKOBOJICTBE IPETIOJaBaTelIsl, HO 0e3 ero HelmocpeICTBeHHOro yyacTus. CaMocTosTeIbHAs paboTa, He
MpelyCMOTPEHHASI TIPOTPaMMOH YIeOHOH TUCIMIUIHHBL, pACKPBIBAIOIIEH 1 KOHKPETU3UPYIOIEH e€ ColepKaHue, OCYIIeCTBISIeTCS
00yyaromuMcsi HHUIIMATUBHO, C IIEJIbI0 PeaIn3aluu COOCTBEHHBIX YUEOHBIX H HAyYHBIX HHTepecoB. /s 6onee a3 dpeKTHBHOTO
BBINOJTHEHHS CAMOCTOSATENIbHON PabOThI O AUCLUILIMHE MPENoJaBaTeNlb PEKOMEHAYET HCTOYHUKH [Tl pabOThI, XapaKTepU3yeT
HanOoJee parMoOHATFHYIO METOANKY CaMOCTOSATENIFHOI pabOThI, AEMOHCTPHPYET paHee BHIITOJHEHHBIE 00yJaronMMucs paboThl 1
T.1I. Bugs! 3aganuii 1718 BHeayAUTOPHON caMOCTOSITENbHOMN paboTH, X COAEP)KaHUE U XapaKTep MOTYT UMETh BAPHATHBHBIN U

I depeHMPOBaHHBIN XapaKTep, YUUThIBaTh HHIUBUIYAIbHBIE 0COOCHHOCTH oOyyatonierocsi. CaMocTosTesIbHas paboTa MOXKET
OCYIIECCTBIITHCS HHANBUTYaTGHO WIIH TPYIIIAMH CTYICHTOB online W Ha 3aHATHAX B 3aBHCHMOCTH OT IIJIH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOSATEIIFHOI pabOThI, YPOBHS CIOXKHOCTH. KOHTPOIIb pe3ynbTaToB BHEAY IUTOPHOI CAMOCTOATEIFHOM PabOTHI
OCyIIECTBIIsICTCA B IIpe/ieslaX BpeMEHHU, OTBEACHHOIO Ha 00s13aTeNbHble Y4eOHbIe 3aHATUS 110 AUCIUILUIMHE Ha IPaKTUIECKUX,

J'Ia60paTOpHBIX 3aHATHUAX.
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