MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: ABTOHOMHBIE IHEPreTu4eCKue CUCTEMbI. Bonopozmaﬂ "
3JIEKTPOXUMHYECCKAs JHEPreTuKka

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI _
TEIIJIOMACCOIIEPEHOC B YCTAHOBKAX BOJIOPOJJHOU 1
YJTEKTPOXUMHUYECKOU DHEPTETUKHA

bJaok:

Baok 1 «/Iucuuniunbl (MoayJin)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,50 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, bauHos [.B.
[IpenomaBaTelib * Maul [T — RO7cd0a36-BlinovDV-2a7575¢e4 J.B. bimHos
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o il Brageney JNlaHckas U.A.
00pa3oBaTeIbHON IPOrPaMMBI - Mol ¢ WaenTadukatop R3db6324d-Lanskyall-6/410db3 N.N. Jlanckas

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Kynewos H.B.

R

WaenTndukatop

Re9c42de9-KuleshovNV-bc390edf

H.B. Kynemosn




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMs IMCHMIIMHBI. H3y4EHHE TEMJIOMAacCOOOMEHHBIX IPOLIECCOB B YCTAHOBKax
BOJIOPOJTHOW U 3JIEKTPOXUMHUYECKON IHEPTETHKH IS MOBBIIIEHUS X 3HEProd((HeKTUBHOCTH.

33[{3‘11/1 AUCHHUITIMHbI

- UI3YUCHHUC 1 aHaJIU3 TEIIOMAaCCOOOMEHHBIX MponecCCOB B aBTOHOMHBIX SHEPICTHYCCKUX

CHUCTEMaAX,

- OBJIaJICHHE OCHOBAMH pacueTa IMOTOKOB TEIlJIa X MacChl BELIECTBA B yCTAHOBKAX BOJOPOAHON U
IIEKTPOXUMHUYECKOH IHEPreTUKY;

- OTIpE/IEeICHUE BIUSHUS TEIUIOMAacCOOOMEHHBIX IMPOLIECCOB HAa SHEPTO3((HEKTUBHOCTH TOIUIMBHBIX
3JIEMEHTOB, XUMHYECKUX UCTOYHHKOB TOKA U SHEprocOepexeHne mpu Mporu3BOJICTBE BOJOPOIA

3JICKTPOJIM30M BOIBI.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMHU NOCTUKEHUs] KOMIIETeHIIUI

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-3 Cnocoben k
o0ecrneveHunto
Oecriepe0oiHON PabOTHI,
NPaBUJIBHOMN SKCILTyaTalluu
U pa3pabOTKe MEPOIPHUSATHIA
110 COBEPILIEHCTBOBAHHIO
TEXHOJIOTUH ITPOM3BOICTBA
ABTOHOMHBIX
HEPIETUUCCKUX CUCTEM,
YCTaHOBOK BOJIOPOJTHOM,
3JIEKTPOXUMHUYECKOU
SHEPIreTUKU U UX JIEMEHTOB

N/1-1nk-3 O60cHOBBIBaEeT
MOTPEOHOCTH B TEXHUYECKOM U
MaTepUaIbHOM 00eCIICUCHHUH
AKCIUTyaTal[ii aBTOHOMHBIX
SHEPreTHYCCKHUX CUCTEM,
YCTaHOBOK BOJIOPOIHOM,
AIEKTPOXUMHYECKON
SHEPreTHKHU U UX DJIEMEHTOB

3HATh:
- UJ-1T1K-3 criocoOs1 pa3paboTku,
MOJICpHU3ALIUY, TPABUIIBHON
AKCILTyaTali 000pyI0BaHU
AJIEKTPOXUMUYECKUX SHEPrOyCTaHOBOK U B
BOJOPOJAHON JHEPIETHKE.

YMETh:

- UJI-111IK-3 onpenensiTe BIUSHUS
TEIJIOMAaCCOOOMEHHBIX MPOIIECCOB HA
9HEProd(HPeKTUBHOCTH TOTLTUBHBIX
9JIEMEHTOB, XUMUYECKUX UCTOUHHUKOB TOKa
U DHEeprocoOepexeHne Mpu Mpor3BOICTBE
BOJIOPO/Ia AJIEKTPOJIU30M BOJIBI.

[TK-4 CniocobeH k
OTIpeIeNIEHUI0 IOTPEOHOCTH
IMPON3BOACTBA B TOIIJIMBHO-
9HEPreTUYECKUX pecypcax,
000CHOBaHUIO
MEPOTIPHUATHIA TIO SKOHOMHHU
9HEPropecypcoB,
pa3paboTKe HOPM HX
pacxoja, pacyery
noTpebHOCTEH
IMPONU3BOACTBA aBTOHOMHBIX
JHEPreTUYCCKUX CUCTEM,
YCTaHOBOK BOJOPOJIHOM,
NMEKTPOXUMUICCKOMN
OHCPICTUKHU U UX DJICMCHTOB
B DHEpropecypcax

NJI-2mix-4 Pa3pabatbiBaet
MEPONPHUATHSI [I0 IHEPTo- U
pecypcocOepeKeHUIO st
ABTOHOMHBIX YHEPTreTHUECKUX
CHCTEM, YCTaHOBOK
BOJIOPOJIHOM,
ANEKTPOXUMUYECKON
HHEPTeTUKHU U UX HJIEMEHTOB

3HATh:
- UJ1-211K-4 meTo1bI onpeieieHust
MOTPEOHOCTH PIEKTPOXUMHUECKHUX
YHEPTrOyCTAaHOBOK B TOILIWBE,
MIPOU3BOJICTBA AIIEKTPOIUZHOIO BOJOPOAA
B AJICKTPOIHEPTUHU, OOOCHOBAHUS
MEPONPHUSITHI MO0 YMEHBUIEHUIO Pacxo/ia
TOIUTMBA B AJIEKTPOXUMUYECKUX
SHEProOyCTAHOBKAX U 3JIEKTPOIHEPTUU B
AIIEKTPOJIN3Epax.

YMETb:
- U1-2T1K-4 s hexTuBHO HCIOIB30BATH

TOIJIMBHO-DHEPT€TUYECKUE PECYPCHI B
ANEKTPOXUMHUUECKHUX YHEPIOYCTAHOBKAX U
B BOJIOPOJHOM YHEPTETHKE.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
ABTOHOMHBIE JHEPreTUYECKUE CHUCTEeMbl. BoAopoaHas M 3JEKTpOXMMHYECKash »HEpreTvuka (naisee —
OIIOII), nanpasnenus moaroroBku 13.04.01 TermnosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUSI:
BhICIIee 00pa30BaHUE - MArUCTPATypA.

TpeGoBaHMsI K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HATb OCHOBBI XUMHUYECKOU TCPMOANHAMHKHU

- 3HaTh OCHOBBHI MPOIECCOB, MPOTEKAIONINX B YCTAHOBKAX BOJIOPOJIHON SHEPTETHKH, aKKYMYJISITOPAX,
INEPBUYHBIX 3JICMCHTAX, TOIUIMBHBIX 3JICMCHTAX, SJICKTPOXUMHUYCCKUX SHCProyCTaHOBKAX

- 3HaTh KOHCTPYKIIHMIO, TAPaMETPBI U CXEMbI YCTAHOBOK BOJIOPOHOM SHEPTETUKH U
IIEKTPOXUMUYECKUX SHEPTOYCTAaHOBOK

- 3HaTh OCHOBBI TEIIOMAcCOOOMEHa

- 3HaTh KPUTEPHUH OIICHKHU d(PPEKTUBHOCTH PabOTHI TETIOMACCOOOMEHHOTO 000PYIOBAHUS

- YMETh PACCUUTHIBATh XapPAKTEPUCTUKHU DIICKTPOXUMHUYECKUX CUCTEM

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/n IPOMENKYTOUHOH o &| 3 Koncyubraums Pa6oTa B [oaroroska k METOJMYECKUE YKa3aHUA
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TEPMUHBI, 36 3 8 - 8 - - - - - 20 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
OTIpesieNeHus U Wzyuenne matepuana mno paszaeny "OCHOBHBIE
IIOHATHUA TCPMUHBI, OTIPECACIICHUA U ITOHATUA
TCPMOJANHAMUKHA TECPMOJUHAMUKU DJICKTPOXUMHNUICCKUX cucrem"
AJICKTPOXUMHUYCCKUX IIOArOTOBKA K BBITIOJIHCHUIO 3a)1aH1/1171 Ha
CHUCTEM MPaKTUYCCKUX 3aHATHUAX
1.1 TEPMOJANHAMUKA 36 8 - 8 - - - - - 20 - H3yuenue mamepuanoe 1umepamypHsix
EKTPOXHUMHYECKUX UCHOYHUKOG:
CHCTEM [1],ctp. 13-21
[4], cp. 402 — 405, 440 - 443
[6], ctp. 8 — 40
[7], cTp. 336-362
2 TenomaccooOMeHHbIE 36 8 - 8 - - - - - 20 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
TPOIIECCHI B W3y4yenue marepuaina 1o pasieny
ANIEKTPOXUMHUYECKUX "TemmoMaccooOMEHHBIE TIPOIIECCHI B
cucTemax INEKTPOXUMHUYECKUX cHUcTeMax" MOArOTOBKA K
2.1 | TemnomaccooOMeHHbIE 36 8 - 8 - - - - - 20 - BBITIOJTHEHHIO 33/IaHUI Ha MPAKTUYECKUX

TPOIIECCHI B
QJICKTPOXUMHUYCCKUX
crcTeMax

3aHATHIX
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJHUTEILHOTO MaTepHana o pasaeny
"TemnoMaccoo0OMEHHBIE TIPOIIECCHI B
JNEKTPOXUMHUYECKUX cuctemax"
H3yuenue mamepuanos 1umepamypHslx
UCMOUHUKOB:

[1], ctp. 189 - 199,59 - 72,176 —188,141-160

[2], cTp. 32 -43,9-18
[5], ctp. 98 — 112




3 OmnpeneneHye BIUSHUSL 36 8 8 - 20 - I10o020mogKa K npaKkmu4eckum 3auamuam:
TETIOMacCOOOMEHHBIX W3y4yenune marepuana 1o pasjaeny
IIPOIIECCOB Ha "OnpeneneHne BIUSHUS TEINIOMacCOOOMEHHBIX
MOTPEOHOCTH MIPOIIECCOB HA MTOTPEOHOCTH TIPOU3BOICTBA
MIPOMU3BOJICTBA BOJIOPOAA 3IEKTPOIIN30M BOABI B TOIUTHBHO-
BOJIOpOZIA SHEPTreTHYECKUX pecypcax’ MOArOTOBKA K
3JIEKTPOIM30M BOJIBI B BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
TOIUINBHO- 3aHATHAX
9HEPreTUIECKUX Camocmoamenvroe usyuenue
pecypcax meopemuueck020 mamepuana: VIsyaenue
3.1 Bnustaus 36 8 8 - 20 - JTOTIOJTHUTEIBPHOTO MaTepraia 1o pa3aeiny
TEMI0MacCOOOMEHHBIX "OmnpeneneHue BIUSHUS TETIOMacCOOOMEHHBIX
MPOLIECCOB Ha MPOLIECCOB Ha MOTPEOHOCTH MPOHU3BO/ICTBA
NOTPeOHOCTH B BOJIOPO/Ia 3JIEKTPOJIU30M BOJBI B TOILTMBHO-
TOIUIMBHO- JHEepreTUYecKux pecypcax”
9HEPreTUIECKUX H3yuenue mamepuanog 1umepamypHbix
pecypcax UCIOYHUKOG:
[2], cTp. 19 -32
[3], ctp. 20— 3,43 - 55
[5], ctp. 4 - 11
4 Meponpustus o 36 8 8 - 20 - Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
9HEPro- U W3y4yenue marepuaina 1o paaeny
pecypcocOepexeHnIo "MeponpHaTHs 10 HEPro- U
JUIsl yCTaHOBOK pecypcocOepeReHHUIO Il yCTAHOBOK
BOJIOPOJIHOM, BOJIOPOJIHOM, DJIEKTPOXUMHUYECKON 3HEPreTHKH"
ANIEKTPOXUMHYECKOI MOJITOTOBKA K BBITIOJIHEHUIO 3aJaHUil Ha
OHEPreTUKH NPaKTHYECKUX 3aHITUSIX
4.1 DHepro- u 36 8 8 - 20 - Camocmoamenvhoe usyuenue
pecypcocOepexerne meopemuyueckoz0 mamepuana: Vzyaenne
JUISL yCTAaHOBOK JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
BOJIOPOJIHOM, "MeponpHsaTus 1o HEPro- u
INEKTPOXUMHUYECKON pecypcocOepeKeHUIO Il yCTAaHOBOK
DHEPreTUKU BOJIOPOJHOM, 2NEKTPOXUMHUUYECKON IHEPreTHKH"
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[4], ctp. 225 - 252,456 — 459, 343 - 352
[5], cTp. 54 — 63, 112 — 117
DKk3ameH 36.00 - - 0.50 - 33.50
Bcero 3a cemectp 180.00 32 32 0.50 80 33.50




‘ HToro 3a cemecTp ‘ 180.00 ‘ ‘ 32 ‘ - ‘ 32 ‘ 2 ‘ - ‘ 0.50 ‘ 113.50 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcnosHble mepmutbl, onpedenerus U NOHAMUSL MEPMOOUHAMUKU DTIEKMPOXUMUYECKUX
cucmem

1.1. TepmoarHAMHKA 3JIEKTPOXUMHUUECKUX CUCTEM

OOume cBeneHus 00 YCTaHOBKaxX BOAOPOAHOM M 3JEKTPOXUMMYECKOW HSHEPrEeTHKU.
TokooOpa3ylomue peakuud B TOIUIUBHBIX JJIEMEHTaX. TepMOIMHAMHKA 3JIEKTPOXHUMHYECKHX
peakuuid. TepmonenTpansuas IJC. Tepmuueckuit KIT/. 3aBucumocts 3/1C 1 TepMOHEUTpAIBHOM
3/1C oT mapiuagbHOTO JaBlIEHHs TOIUIMBA B CMECH ra30B M OT TeMmepaTypbl. TersoBbie 3¢ QexTs
NEKTPOXUMHUYECKHUX PeaKLUil IpU MPOX0KICHUH TOKA. BUIbl KOHBEpPCUU METaHa..

2. Tennomaccoodbmentwie NPOUECCHL 8 INIEKMPOXUMUHECKUX cucmemax

2.1. TemomaccooOMEHHBIE ITPOLECCHI B AEKTPOXMMHUUYECKHX CHCTEMax

CoBpeMEHHOE COCTOSIHME pPa3paboTOK B  OOJacCTH  CO3/aHMsI  BBICOKOTEMITEpPATYPHBIX
TBEPAOOKCUAHBIX TOIUIMBHBIX JIEMEHTOB U 3JIEKTPOIM3EPOB BOASHOrO napa. MacconepeHoc uepes
TBEPABIA DJIEKTPOJUT U 3JIEKTpoAbl. KOHCTPYKIMU 3IIEKTPOXMMHUYECKHX 3JIEMEHTOB M SYEEK.
OTe4ecTBEHHBIM U MEXAYHapOAHbBIA ONBIT CO3JaHUS TOIUIMBHBIX 3JEMEHTOB C PACIIaBICHHBIM
KapOOHATHBIM AJIEKTPOIUTOM. VccremoBanust U pa3pabOTKH BBICOKOTEMIIEPATYPHBIX TOIUTMBHBIX
JJIEMEHTOB  TBEPABIM IIOJUMEPHBIM  JJEKTposuToM. KucioponHas KOHBepcHs — MeTaHa.
ABrotepmuyeckuii pupopMuHr. OmBIT pa3pabOTKM M IKCIUTyaTalldM IIEJIOYHBIX W KHCIOTHBIX
aKkymyssTopoB. TeruoBoil pasroH. I'uOpuaHble SHEProycCTaHOBKM Ha OCHOBE TOIUIMBHBIX
anemenToB U ['TY. IlpuHuunuanbHble CXeMbl TMOPUAHBIX 3HEProyctaHoBok. CocTaBieHHE U
pellleHre ypaBHEHUH MaTepualpHOro OanaHca. YpaBHEHHMs HHEpreTMdeckoro OanaHca.
O¢ddexkTrBHOE HCIIOTB30BAaHUE TOIUIMBA B AJIEKTPOXMMUYECKHX DHEPTOYCTAHOBKAX. Y THIIM3ALUS
BBICOKOIIOTEHIIMANbHOTO Temia TO B I'TY i ynydieHus TEXHUKO-2KOHOMHYECKHUX [TOKa3aTeseH.
Pacuer KIIJ[. DHepreTuueckue nuarpaMmel..

3. Onpedenenue enusAHUA MENIOMACCOOOMEHHBIX NPOYECCO8 HA NOMPEOHOCIU NPOU3BOOCEA
8000p00A 2IEKMPONUZOM 800bL 8 MONIUBHO-IHEPLEMUUECKUX DECYDCAX

3.1. BiusHus TenaoMaccooOMEHHbIX POIIECCOB HAa MOTPEOHOCTH B TOIUIMBHO-3HEPreTUYECKUX
pecypcax

BeicokoTeMIiepaTypHbIil  JJIEKTPOJIM30M  BOAAHOro  mapa. IlpuHnunuaneHasg — cxema
BBICOKOTEMIIEPATYPHOI 3JIEKTPOJIU3HON ycTaHOBKU. [IOTpEOHOCTH B TOMIMBHO-3HEPTrEeTUUYECKUX
pecypcax IIpH IPOU3BOJCTBE BOAOPOAA DIEKTPOIM30M BOASHOIO Mapa..

4. Meponpusmus no suep2o- u pecypcocoepedicenuto 0Jisl YCmMaHo80K 6000POOHOU,
INEKMPOXUMUYECKOU IHEPSeMUKU

4.1. DHepro- u pecypcocOepexeHune i yCTAaHOBOK BOJOPOIHOM, SIEKTPOXUMUUYECKON
SHEPTreTUKHU

Ananu3 3Heprodh(HEeKTUBHOCTH YCTAaHOBOK BOJIOPOJHON M DIIEKTPOXHUMHUYECKON IHEPTEeTHUKH.
[lonsitue »skceprus. Pacuer NOTOKOB J3KcepruMBemiecTB W Temna. Jkcepreruueckuit  KITJ]
ANEKTPOXUMHUYECKUX YCTAHOBOK. [loCTpoeHMe 3KcepreTHyeckux auarpaMm. MeponpusiTus 1o
YMEHBIUIEHUIO PAcXoJa TOIUIMBA B 3JEKTPOXMMUYECKHX SHEPrOyCTAHOBKAX U DIEKTPOIHEPTUU B
ANEKTPOIU3EPaAX..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. DkcepreTnuecKkuil aHaIu3 JIEKTPOXUMUYECKUX cucTeM. Pacuersl skceprerudeckoro KITJI,
MOCTPOCHHE IKCEPreTHUECKUX Tuarpamm. (4 yaca).;



2. Pacuets! KIIJI, mocTpoeHye SHEPreTHYECKUX AUArPAMM YCTAaHOBOK 3JIEKTPOXUMUYECKON
SHEpreTuku (2 yaca).;

3. PacueTbl BBICOKOTEMIIEPATYPHBIX 3JIEKTPOIU3EPOB I IPOU3BOJICTBA BOIOPOAA
3JICKTPOJIU30M BOJIBI (4 Haca).;

4. PacueTsl JHEPTeTHUECKOT0 U TEIIOBOTO 0ATaHCOB B YCTAHOBKAX JIEKTPOXUMHUYECKOM
SHepreTuku (2 yaca).;

5. PacueTsl TEIUIOBBIX 1 MAaCCOOOMEHHBIX IPOIIECCOB B IIETOYHBIX aKKyMyJsTopax (2 Jaca).;
6. PacueTsl nmporeccoB KoHBepcuu MeTaHa (2 Jaca).;

7. PacueTsl MaccornepeHoca B 3JIEKTPOXUMUYECKHUX cucTeMax (2 yaca).;

8. Pacuetsl Temmniepatypubix 3aBucumocteit DJIC u TepmonetitpansHoit DJIC (2 yaca).;

9. PaccmoTpeHue HayqHOH MpoOIeMaTHKU B 00JIaCTH UCCIICIOBAHUHN U pa3paboTKu
THOPUAHBIX SHEProycTaHoBOK. [IpoBeneHne X TEIIOBBIX pacyeToB.(2 yaca).;

10. TepmoguHaMuUecKHe pacueThl AEKTPOXUMHUUECKUX cUCTEM (2 yaca).;

11. KoHCTpyKTOpCKHUE pacyeThl BBICOKOTEMIIEPATyPHBIX TOIIMBHBIX 3JIEMEHTOB Pa3IMuHOM
(bopMBbI BHIOpaHHBIX Ha OCHOBE aHAJIM3a MUPOBBIX U OTEUECTBEHHBIX JOCTHXEHUH (2 Jaca).;
12. KucnopoHasi KOHBepcHs MeTaHa. ABTOTepMUYECKU peopMuHT (2 Jaca).;

13. PacueTs! TEIUIOBBIIEICHHS B 3JIEKTPOXUMHUECKUX CUCTEMaX MPU MPOXO0KIEHUHU TOKa (2
Jaca).;

14. Pacder moTpeOHOCTEH MPOU3BOICTBA ABTOHOMHBIX SHEPTeTUYECKUX CUCTEM, YCTAHOBOK
BOJIOPOJTHOM, IIEKTPOXUMHUYECKON IHEPTeTUKHU U UX SJIEMEHTOB B dHepropecypcax (2 gaca)..

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

I'pynnoevie koncyremayuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxnenune marepuanoB mo keiicam paszaena "OCHOBHBIE TEPMHUHBI, ONpENENEHUs U
MOHATHS TEPMOJUHAMUKH 3JIEKTPOXUMUYECKUX CUCTEM"

2. OO6cyxneHue marepuanoB Mo Kkeiicam pazgena "TemaomaccooOMeHHblE NpOIECCH B
AIEKTPOXUMHUUYECKHUX cucTeMax"

3. OOcyxneHue  MarepuajoB 1o  Keilcam  paszzmena  "OmpezaeneHue — BIUSHUS
TEIJIOMAacCOOOMEHHBIX ~ IPOLIECCOB  HAa  MOTPEOHOCTH  NPOM3BOJACTBA  BOAOPOJA
AJIEKTPOJIN30M BOJBI B TOIUIMBHO-YHEPTETUUECKUX pecypeax”

4. OOcyxaeHue MaTepuajoB IO Kedcam pasaena "Meponpustuss 1O DJHEpPro- H
pecypcocOepexeHnIo Uil yCTAHOBOK BOJOPOJHOM, 3JIEKTPOXUMHUYECKON SHEPTreTHKH"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
COOTBETCTBHUH C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB n3.1)
11234
3HaTh:
N/I-1TIK-3 criocoOsl pa3paObOTKH, MOJICPHU3AIINH, TPABUITILHON TectupoBanue/TepMoIMHAMHUKA U TEILIOBBIS
SKCIUTyaTalluu 000PYA0BaHUS AIEKTPOXUMUYECKUX N-1nk-3 + 3¢ (}EKTHI B JIEKTPOXUMHUSCKHUX CHCTEMAaX
HSHEPrOYCTAHOBOK U B BOJOPOJHON YHEPTETHKE
NJI-2ITK-4 MeToab! OnpeIeIeH sl TOTPEOHOCTH KonTponbnas padbora/Pacuer 3arpar
ANEKTPOXUMUYECKUX SHEPTOYCTAHOBOK B TOILIMBE, IPOU3BOCTBA AIIEKTPOIHEPTHH B BHICOKOTEMIIEPATYPHBIX
AJIEKTPOJIU3HOIO BOAOPOJA B 3JIEKTPOIHEPTUHU, 0OOCHOBAHUS V=214 + AIIEKTPOJIN3Epax
MEPOIPUATHIA 110 YMEHBIICHUIO pacXoia TOIINBA B
AIEKTPOXUMHUUYECKUX SHEPTOYCTAHOBKAX U AJICKTPOIHEPTUHU B
ANEKTPOIH3EpaAx
Ymersb:
N-1T1K-3 onpenensith BIUSHUS TEIIOMACCOOOMEHHBIX KonTponbnas pabota/Pacuer
MPOIIECCOB Ha SHEPTOd()PEKTUBHOCTH TOIIJIMBHBIX 3JIEMEHTOB, V-1nics + TETJIOMAaCCOOOMEHHBIX MPOIIECCOB B
XUMHUYECKUX UCTOYHUKOB TOKa M SHEProcOepekeHue mpu ’ AIEKTPOXUMHUYECKUX CUCTEMAX
MIPOM3BOJICTBE BOJOPO/Ia AIEKTPOJIU30M BOJIBI
N-2TTK-4 > pexTuBHO UCTIONB30BATh TOMJIMBHO-YHEPTETHYECKHE Kontponbnas pabota/Pacuer morpedHOCTEM
PECYPCHI B DIIEKTPOXUMUYECKUX SHEPrOYCTAaHOBKAX U B N-2nik-4 + | YCTaHOBOK BOJOPOIHOM, DIEKTPOXUMUIECKON
BOJIOPOJHOM SHEPTETUKE SHEPTeTUKHU B HHEPropecypcax
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Pacder 3aTpat 3J€KTPOIHEPTUH B BBICOKOTEMITEPATYPHBIX eKTponu3epax (KonrponpHas
pabora)
2. Pacuer moTpeOHOCTEl YCTAaHOBOK BOJOPOIHOM, SJICKTPOXUMHYECKON SJHEPTETUKH B
snepropecypcax (Konrponsnas pabora)
3. Pacder TeruioMmaccoOOOMEHHBIX MTPOIIECCOB B AJEKTpOXUMIUecKkux cucremax (KoHTponpHas
pabora)

Dopma peanuzanuu: YcrHas popma
1. Tepmoaunamuka 1 TerioBsle 3 (eKThl B anekTpoxumMuyeckux cucremax (TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OanibHO-pEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. KopoBun, H. B. TonyiuBHbIE 371€EMEHTHI U 3EKTPOXUMHUYECKUE 3HeproycraHoBku / H. B.
Koposun. — M. : M3a-Bo MOU, 2005. — 280 c. — ISBN 5-7046-1185-0.;

2. Bonomenko, I'. H. DnexTponusepsl ¥ TOMIMBHBIE 3JIEMEHTHI C TBEPAOOKCHAHBIM 3JIEKTPOJIUTOM
Y HEProyCTaHOBKH Ha UX OCHOBE : yuyeOHoe mocobue 1no Kypcy "OCHOBBI MHKEHEPHOTO
MPOEKTUPOBAHUSI BBICOKOTEMIIEPATYPHBIX AMEKTPOXUMHUUYECKUX SHEPTOYCTaHOBOK" 110
HarpaBieHuto "TernosHepreruka, cnenuanu3anus "IIeKTPOXUMUYECKAst U BOJIOPOIHAs
suepreruka" / I'. H. Bonmomenko, H. B. Koposun, 0. A. CnaBHoB, Mock. suepr. un-t (MOU TVY).
— M. : Uzparensckuii oM MOU, 2010. — 44 c. — ISBN 978-5383-00456-2.
http://elib.mpei.ru/elib/view.php?id=1486;

3. Hectepos, b. I1. CucreMHO-TepMOAMHAMUYECKHUI pacueT U aHaJIN3 TEXHOJIOTHYECKUX CXEM
AIIEKTPOXUMHUYECKUX SHEPTrOYCTAHOBOK : yueOHOE ocoOHe 1Mo Kypey "INeKTpOXUMHUECKHE
’HEproycTaHoBKu" 1o crernuanbHocTH "[IpoMbinuiennas reriosnepreruka” / b. I1. Hecrepos ; Pen.
H. B. Kynemos ; Mock. suepr. ua-t (MOU TVY). — M. : U3narensckuii nom MOU, 2007. — 136 c. —
ISBN 978-5-383-00079-3.;

4. Xumunyeckue uctouHuku Toka : Cnpasounuk / Pex. H. B. Koposun, A. M. Ckynaun. — M. : U3n-
B0 MOU, 2003. — 740 c. — ISBN 5-7046-0899-X.;

5. Kynemos, H. B. DnekTpoxumMuueckre TEXHOIOTMH B SHEPTETHKE : ydeOHoe nmocolue mo Kypcam
"BonopoHas 1 31IeKTpoXuMHuuecKas sHepreTrka”, "Bo1opoaHble HAKOIUTEIN dHeprun',
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"DHeprocoepekeHHE B ANEKTPOXUMHUYECKUX TexHomorusx", "TemmomacconepeHoc B yCTaHOBKAX
BOJIOPOJTHOM M 3JIEKTPOXUMHUYECKON dHEepreTuku”, "TemnoBbie mMpoLecchl B JIIEKTPOXUMUYECKUX
cucreMax" 1o HampasieHuo "TerosHepreTuKa u TeIoTeXHUKA" 1o npoduisimM "ABTOHOMHBIE
SHEPreTHYECKUE CUCTEMBI" U " ABTOHOMHBIE SHEPreTUYECKHe cucTeMbl. Bogopoanas u
anekTpoxumudeckas suepreruka" / H. B. Kynemos, }O. A. CnaBuos, B. H. Kynemos, Ham. uccen.
ya-T "MOU" (HUY"MOH"). — M. : U3n-80 MOU, 2017. — 119 c. — ISBN 978-5-7046-1868-3.
http://elib.mpei.ru/elib/view.php?id=10076;

6. Kynemos, H. B. DnekTpoxuMuueckoe morydeHue Boaopoia : yaeOHoe mocooue mo
Hanpasienuto "Temnosnepreruka u rermiorexuuka' / H. B. Kynemos, B. H. Kynemos, 0. A.
Cnasnos, Ham. uccnen. yu-t "MOU" (HUY"MDUN"). — M. : U3a-Bo MDU, 2019. — 76 c. — ISBN
978-5-7046-2143-0.

http://elib.mpei.ru/elib/view.php?id=10695;

7. Koposun H. B., Kynemos H. B., 'onuapyk O. H., Kambimosa B. K., Jlanckas U. 1., MsacuaukoBa
H. B., Ocuna M. A., Yapuc E. 4., dmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e usm.,
crep.), U3narenncrBo: "Jlans", Cankt-IlerepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949.

5.2 JIuueH31M0HHOE 1 CBOOOIHO PacpoCcTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMM;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. Buneokondepennuu (Maiina, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. ’Kypmuaa Science - https://www.sciencemag.org/

7. dnexrponnas oudsmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. IlopTaa oTKpBITHIX AaHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

10. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
couuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopun, Ocnamenne
HAHMeHOBaHHe
VY4ebHble ayIUTOPUH IS A-409, YyeOnas napTa co CKaMbe, CTOJI IIpernoaaBarers,
MIPOBEICHUS JIEKIIMOHHBIX aynuTtopus Kad. CTYJI, TOCKa MeJIOBasi, MyJIbTUMeINNHBIH
3aHATUHN U TEKYILETO "Xud9" IIPOEKTOP, DKpaH
KOHTPOJIS
VY4ebHble ayIUTOPUH IS A-409, YyeOnas napTa co CKaMbe, CTOJI IIPernoaaBarers,
MIPOBEJCHUS MPAKTUYECKUX aynurtopus Kad. CTYJI, TOCKa MeJIOBasi, MyJIbTUMeINNHBIH
sansiTiid, KP n KII "Xu29" IIPOEKTOP, DKpaH
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VYueOHbIC ayAUTOPUU IJIS

A-409, YuebHasa

mapra co CKambei, CTOJI TIpenoaBaress,

MIPOBEICHUS aynutopus kKad. CTYJ, TOCKa MENIOBasi, MYJIbTHMEIUHHBIHI
MIPOMEKYTOUYHOM "Xul29" MPOEKTOP, FIKPaH
aTTecTaluu
ITomewmenus s A-413/3, pabouee MeCTo COTPYIHHKA, CTOJI, CTYI,
CaMOCTOSITENIbHOM PabOTHI KomnbrorepHslit mKad, mKad Uit 0eXKIbl, CTOJ

kiace kag. "Xud2"

MUCHbMEHHBIN, KOMIBIOTEPHAs CETh C
BBIX0ZI0OM B IHTEpHET, HOYTOYK, KOMITHIOTED
MIePCOHAIbHBIN

Ilomemenust misa
KOHCYJIbTUPOBAHUS

A-409, Yuebnas
aynutopus kKad.

mapra co cKambei, CTOJI Iperno/iaBareris,
CTYJI, TOCKa MEJIOBasi, MYJIbTHMEIUHHBIH

"Xul9" IIPOEKTOP, DKpaH
[TomereHus Ay XpaHEHUS A-413/9, pabouee MeCTO COTPYIHHUKA, CTOJI, CTOJ
000pyI0BaHUS M YUeOHOTO Meroanueckui NUCbMEHHBIN, HA0OP UHCTPYMEHTOB ISt
WHBEHTapS KaOuHeT Kad. npOo(UIAKTUIECKOTO 00CTYKUBAHUS
"Xul29" 000pyI0BaHUs, HHBEHTaph y4eOHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHT'OBAS CTPYKTYPA JIJUCOUILJIAHBI

TCHHOMaCCOHCpeHOC B YCTaAHOBKax BOIIOpOﬂHOﬁ )41 3HCKTpOXPIMI/III€CK0ﬁ OHCPICTUKHU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:
TepmoanHamuka u TerioBble 3G (exTsl B anekTpoxuMudeckux cucremax (TectupoBanue)
Pacuer TermoMaccooOMEHHBIX POIIECCOB B AJIEKTPOXUMUYECKUX cucTemax (KoHnTponpHas

KM-1
KM-2

KM-3

KM-4

pabora)

Pacuer 3aTpaT 35€KTpo3HEPruu B BEICOKOTEMIIEPATYPHBIX 3JeKkTpoausepax (KoHrponapHas

pabora)

Pacuer nmoTpebHOCTEH yCTAaHOBOK BOJIOPOIHOM, SJICKTPOXUMHUYECKON SJHEPTETUKU B

sHepropecypcax (Kontponbnas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Houep Paznmen qucuuIuIMHbI KM: 1 2 3 4
pasjena Henens 4 8 12 15
KM:
1 OCHOBHBIE TEPMHHBI, OTIPEICTICHUS U TTOHATHUS
TEPMOJUHAMUKH JJICKTPOXUMUIECCKIX CUCTEM
11 TEPMOJIMHAMHKA JICKTPOXUMHYECKHX CUCTEM +
5 TennomaccooOMEHHBIE MPOLIECCHI B AMEKTPOXUMHUYECKUX
CcHCTEMAX
21 TennomaccooOMeHHBIE MPOLIECCHI B AEKTPOXUMHUYECKUX +
CHCTEMAX
OmnpeneneHne BIUSHUS TEIIOMAacCOOOMEHHBIX TTPOIECCOB Ha
3 NOTPEOHOCTH MPOU3BOICTBA BOJAOPOA SJIEKTPOIN3OM BOJIbI B
TOTUIMBHO-3HEPTeTUICCKUX pecypcax
31 BnusiHus TeriomaccooOMEHHBIX IPOIECCOB HAa TOTPEOHOCTH +
B TOIUTUBHO-YHEPIreTHYECKIX pecypcax
4 MeponpusiTust o SHEPro- U PecypcocOepekeHHIO IS
YCTaHOBOK BOJIOPOJAHOM, JIEKTPOXUMHUIECCKON YHEPTCTUKHU
41 DHepro- u pecypcocVGepexceHI/Ie JUTSl yCTaHOBOK BOJOPOTHOM, +
AIEKTPOXUMHYECKON SHEPTeTUKH
Bec KM, %: | 25 25 25 25
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