MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl . TemiodHepreTuka U TenJI0TeXHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
INEPCIIEKTUBHBIE DHEPTETUYECKHUE TEXHOJIOT'NU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.19

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockgBa 2023
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Bnaaeney
WaenTndukatop

3aBeyIOIIMI BBITYCKAIOIICH
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOCHHSA TMCUUILIMHBI. U3y4YEHHE TEOPETUYECKUX OCHOB MCIIOJIb30BAaHUS NEPCICKTUBHBIX
TEXHOJIOTUI TMPOU3BOJACTBA D3JICKTPOIHEPTUH, MPUHIHUIOB Pa0OTBI M OOCIYXHBaHUS OOOPYJOBaHUS,
METO/I0B pacyeTa YCTaHOBOK, METOJOB OLIEHKM SHEPreTUYeCKOM M HKOHOMHMYECKOW 3((EeKTUBHOCTH
IIPUMEHEHUS OTACIIBHBIX YCTAHOBOK U CXEMHBIX PEILICHUI

3agauu AMCHMIIINHBI

- IpUOOPETEHNE TEOPETUUECKUX 3HAHUM B 00JIACTH MEPCIEKTUBHBIX YHEPIETUUECKUX

TEXHOJIOTHI;

- OCBOCHHEC HABBIKOB pacucTa U OITUMH3AIUHN ITCPCICKTUBHLIX SHEPTCTUUCCKHUX YCTAHOBOK;
- OCBOCHHEC HAaBbIKOB OLICHKH BHGPFGTH‘IGCKOI\/’I 3(1)(1)6KTI/IBHOCTI/I IIPUMCEHCHUA ICPCIIEKTHBHBIX

SHEPICTUUCCKHUX YCTAHOBOK;

- OCBOCHHEC HAaBbIKOB OLICHKH SKOHOMHUYECKOH S(l)q)eKTI/IBHOCTI/I IIPUMEHCHUSA ICPCIIEKTHUBHBIX

SHEPICTUUCCKHUX YCTAHOBOK.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
y4acTBOBaTh B IPOEKTHO-
KOHCTPYKTOPCKOU
NesITeIbHOCTH B cdepe
TEIIOPHEPTETUKH U
TEIIOTEXHUKH

N-4mk-1 [leMoHCTpHpYeET
3HaHUE OCHOBHBIX
HEePCIIEKTUBHBIX TEXHOJIOTHIA
DHEPIreTUKHU U MIPUMEHSET UX
JU1s1 BBIOOpa 1 000CHOBaHUS
TEXHUYECCKHUX PEIICHUI

3HATh:
- IPUHLUIBI (QYHKIIMOHUPOBAHUS
MEePCIEKTUBHBIX TEPMOJIUHAMUYECKUX
LHKJIOB JUIsl TPOU3BOJICTBA
AJIEKTPOSHEPIUU U TEIlIa Ha
OPraHUYECKOM TOILUINBE;

- TEOPETUYECKHUE OCHOBBI UCTIOJIb30BAHUS
SHEPIruM COJHIA, BETPA, PEK, IPUIUBOB,
reoTEPMaIbHON YHEPIUsl, TEILUIOBOU
SHEPrus OKeaHa.

YMETB:
- OLIEHUBATh YHEPreTUYECKUN MTOTCHIUAI

COJIHIIA, BETPA, MAIBIX PEK, IPUIIMBOB,
TEIJIOBOM DHEPIUU 3€MIIU U OKEaHa 110
KJIFOUYEBBIM ITapaMeTpam;

- IPOBOAMTH ONTHUMU3ALMOHHBIE PACYETHI
TEIJIOBBIX CXEM MEPCIIEKTUBHBIX
JHEPreTUYECKUX KOMILIEKCOB Ha
OpPraHNYeCKOM TOIUIMBE.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS
TEIJIOTEXHUKA

TCHJ’IOSHCpF CTHUKa H

(manee —

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme
OI1O0ID),

HanpaBneHuss nonaroroku 13.03.01

TenosHepreTrka U TEIUVIOTEXHUKA, YPOBEHb 0Opa30BaHUsI: BhICIIEe 00pa3oBaHueE - OaKanaBpuar.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CosHe4Hasi SHepreTHKa 26 7 8 - 8 - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
1.1 ConHeyHas paguarus 8 4 - 2 - - - - - 2 - [ToBTOpEHUe MaTepHaa mo pasaeny
1.2 ConHeuHas 10 2 - 4 - - - - - 4 - "ConHeyHas sHepreTuka"
TEIJIOPHEPreTHKA IlodzomogKa K npaKmuyecKuM 3aHAMUAM:
1.3 DoTOANEKTPUYECKHE 8 2 - 2 - - - - - 4 - Nzyyenne matepuana no pazaeny "ConnedHast
31eKTPOCTaHIUH JHEpreTHKa" MOATOTOBKA K BBHIIIOJIHEHUIO
3a/IaHMIl Ha TIPAKTHYECKUX 3aHATHUIX
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
"ConHeuHas sHepreTuxa"
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], 15-35
[2], 21-28, 32-62, 76-96, 112-116, 141-144,
276-292
[3], 15-43, 52-62
2 Pa3HooOpa3Hble 40 10 - 10 - - - - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
HETPaJULUOHHBIE U IToBTOpEHNE MaTepuaa 1o pasaery
BO300HOBIISIEMbIC "Pa3H000pa3HbIe HETPAAULIMOHHBIC H
VCTOYHHKHU SHEPTUH BO300HOBIISIEMbIE HCTOYHUKH SHEPrUn"
2.1 OHeprus BeTpa 8 2 - 2 - - - - - 4 - Camocmoamenvroe usyuenue
2.2 T'ugpossepreTuka 8 2 - 2 - - - - - 4 - meopemuyecko20 mamepuana: zydenve
2.3 OHeprust okeaHa 8 2 - 2 - - - - - 4 - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
24 [eoTepManbHast 8 2 - 2 - - - - - 4 - "PazHo00pa3HbIe HETPAIUIINOHHBIE U
SHEeprus B0O300HOBJISIEMbIE HCTOYHUKH YHEPTUH"
25 SHeprusi 6HOMAcChl 8 2 - 2 - - - - - 4 - H3yuenue mamepuanos numepamypHuix

UCMOUYHUKO06.
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[1], 144-154, 515-537, 550-595, 625-638
[3], 76-89, 90-100, 106-115, 124-144

3 IToBsiIeHNE 20 Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
3G PEKTUBHOCTH U W3zyyenune marepuaina no pazaeny "[loBbimenue
9KOJIOTHUECKOM 3¢ PEKTHBHOCTH U SKOJIOTHIECKOM
Oe3omacHOCTH 0e30I1aCHOCTH TPOHU3BOJICTBA AIEKTPOIHEPTUI
TIPOU3BOJICTBA Ha TEIUIOBBIX NIEKTPHYECKIX CTAHIHIX"
JIEKTPOIHEPTHH Ha MOJITOTOBKA K BBHITIOJTHEHHIO 3aJaHUN Ha
TEIUIOBBIX MPAaKTUIECKUX 3aHATHIX
IIEKTPHYECKUX CamocmoamensHnoe usyuenue
CTaHIMAX meopemuueckozo mamepuana: 3ydenne
3.1 BnusiHue CTpyKTYpHI U 6 JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
MapaMeTpOB TETIOBBIX "INoBbienue 3¢ heKTHBHOCTH 1
ANEKTPUYECKUX 9KOJIOTUYECKON 0€30MacHOCTH POU3BOJICTBA
cranimii (TOC) Ha AIEKTPOIHEPTUH HA TETUTOBBIX DIEKTPUUECKHUX
[IOKa3aTeu cTaHuusax"
3¢ PEKTUBHOCTH U H3yuenue mamepuanog numepamypHsix
9KOJIOTHUECKOM UCHOYHUKOB:
0€e30IMaCHOCTH [3], 91-99
MPOU3BOJICTBA [5], 44-49
AEKTPOIHEPTUHU
3.2 [IprMeHeHME UKIIOB 8
Ha HA3KOKHIISTIAX
TEIJIOHOCHUTEIISIX B
obecrieueHne
TOBBIIIEHUS TEIJIOBOU
skoHOMHYHOCTH TOC
3.3 Wurerpanust cucrem 6
MPOU3BOJICTBA,
XpaHEeHHs 1
HCTIONB30BaHUS
BOJIOPO/Ia HA TETIOBBIX
INEKTPUIECKUX
CTaHIUAX
4 IlepcnexTuBHbIE 22 Ilodzomogka K mexkyuiemy KOHmMpOiio:
JHEpreTHIecKue [ToBTOpEHNEe MaTepuaa Mo paszaery
KOMIUIEKCHI Ha "TlepcrieKTHBHBIE SHEPTETHYECKNE KOMILIEKCHI
OpPraHU4eCcKOM TOIUIMBE Ha OPraHUYECKOM TOIUTHBE"
4.1 I{uxuibl Bpaiitona Ha 8 Iloozomoexa K npakmuyecKum 3aHAMUAM:
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I/I3yquI/Ie MaTepurajia no pasaciy

CBEPXKPUTUYECKOM
JUOKCUJE yriepoaa "IlepcrieKTUBHBIE YHEPTETUUECKUE KOMIUIEKCHI
4.2 Kucnoponno- 6 2 - 2 - 2 - Ha OPraHUYEeCKOM TOILTUBE" MOArOTOBKA K
TOIJIUBHBIE LIUKJIIBI BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
MIPOMU3BOJICTBA 3aHATHAX
NIEKTPOIHEPTUH Camocmoamenvroe usyuenue
4.3 uxr Kamuast 8 4 - 2 - 2 - meopemuueckozo mamepuana: zyuenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"TlepcrieKTHBHBIE YHEPTETHIECKNE KOMILIEKCHI
Ha OpraHU4YecKoM ToIuBe"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[4], 1-88
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 715

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIUU O KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Conneunas snepzemuxa

1.1. Conneunas paguanus
Ou3nYecKue OCHOBHI PATUAIMOHHOTO TeruiooOMeHa. CoJHEUHOEe M3IYy4YeHHE y MOBEPXHOCTH
3emun. [lonrocpovHbie XapaKTEPUCTHKHA COTHEUHON paauanuu. Kinmumarudeckue 6a3bl TaHHBIX.

1.2. ConHeyHas TEII0HEPreTHKA

Tunel CONHEYHBIX TEIJIOIHEPTeTUYECKUX YCTAaHOBOK. Il1ockue BO3IYyIIHBIE KOJIJIEKTOPHI.
BaxyymHble KoseKTOpbl. PU3NYECKHE OCHOBBI ONTHYECKON CEJIEKTUBHOCTU U BUJIbI CEIEKTHBHBIX
MOKPBITHIA. Pacdyer paboThl BaKyyMHOTO COJHEYHOTO KOJUIEKTOpa (MomrHOCTh, motepu, KIII).
TunoBble CXEMbI COJHEYHOro OToIUIeHus. Pacuer cxembl conHeuHoro ortoruieHus (F-meton).
YCTaHOBKM C KOHIIEHTPATOpaMu COJIHEYHOW »HHepruu. KodQuimeHT KOHLEHTpalud U ero
npeenbHble 3Ha4YeHus. Pacuer pa®oTHl COMHEYHOTrO KOJJIEKTOpA € MapadoIOMMIIMHAPUYIECKUM
KOHIIeHTpaTopoM (MomHocTh, moTepu, KII/). Buabl conneunsix snextpoctanumii (COC) um ux
XapaKTEPUCTHKN Ha TPUMEpPE PealbHBIX COBPEMEHHBIX OOBEKTOB. [Ipo0ieMbl SKCIuTyaTaluu u
HEJOCTAaTKU COJTHEYHBIX TETUIODHEPTeTUUECKUX YCTAaHOBOK.

1.3. ®oTORNEKTPUYECKUE IIEKTPOCTAHIIUU

Ouznyeckue OCHOBBI PabOTHI M YCTPOHCTBO (poTo3nekTpuueckux mpeobdpazosateneit (DIII).
D dexruBHOCTH padoThl U xapaktepuctuku KI1J ®II1. dakropsl, Biusomue Ha 3G PeKkTHBHOCTD
®OII. TlocnenoBaTenbHOE U MapauiebHOe coeauHenue OaTapeir GOI1. Cxema 37eKTpOCTaHIIUN Ha
0aze ®OII. XapakTepUCTUKN COJHEUHBIX 3JIEKTPOCTAHLUN HAa NPUMEPE pPeallbHbIX COBPEMEHHBIX
00wekToB. [pyrue cheprr npumenennst GIII. [Ipobiems! skcmmyaranuu u HepoctaTtku OOI1.

2. PCZ3H006DCZ3Hbl€ HempaduquHHbze U 80300H065eMble UCTOYHUKU SHepzuu

2.1. DHeprus BeTpa

XapakTepHUCTUKH BO3JYIIHBIX T€YEHUN B aTMocdepe 3eMiu. 3aBUCUMOCTh CKOPOCTH BETpa OT
BBICOTHI U XapakTepa MecTHOCTH. Cuia BeTpa u mkaia bodopra. Cratuctudeckue xapakTepUCTUKH
BETPOBOM 9HEpruu, pacnpeneneHue BeiiOymna. BoszngeiicTBue BO3QyIIHOrO TOTOKAa Ha
BETPOYCTAHOBKY; TMOJbEMHAas CHUJla W Cuja comnpoTuBieHus. BOY ¢ BepTukaibHOW H
TOpU3OHTANILHOM ocsimu BpamieHus. Konctpyknus BDY ¢ ropu3oHTalbHONW OCBIO BpalleHHUS.
Pacuer mommuoctn BDOVY: ko3dduimeHT MOmHOCTH W €ro MakcumanbHoe 3HaueHue, KIIJ]
BETPOYCTAHOBKH. TUTIOBBIE CXeMbI JieKTpocHaOkeHus ¢ BOY. Xapakrepuctuku BOY Ha mpumepe
peabHBIX COBPEMEHHBIX 00BEKTOB. [Ipo0OaemMbl IKCIUTYaTalu U HefgocTaTku BOY.

2.2. T'mpposHepreTuka

Ouznyeckue MPUHIUIBI TPeoOpa3oBaHusl PHEPTHH MOTOKAa BoAbl. OCHOBHOE 000pYAOBaHHE
ruaposnekTpoctanmii. Mansie I'DC. Pacder momuocTH M BeIOOp ruapoTypOuubl s ['OC.
['uppaBnuyeckoe aKKyMyJUpPOBAaHUE JJIEKTPOIHEPTUU. XapaKTEPUCTUKH KPYMHBIX W MaJbIX
TUAPOIIEKTPOCTAHIIMN HA TIPUMEPE PEATbHBIX COBPEMEHHBIX 00BEKTOB. [IpobemMbl dKCIITyaTamum
u Hegoctatku ['OC.

2.3. DHeprus okeaHa

Bunsl sHeprun okeaHa U uxX 3HepreTuueckuil noreHnuanz. OcoOeHHOCTH BOJTHOBOM YHEPreTUKU
U KOHCTPYKIMH BOJIHOBBIX JyieKTpocTaHUui. TypOuHbl koHcTpykuuu Yamica. IlpunuBHas
JHEpreTuka: reorpadus NPUIMBOB U KOHCTPYKLMHU 3JIEKTpocTaHIMUA. TeroBas sHEprus okeaHa.
Cxema u npuHUUN paboThl TermaoBol okeaHndeckol anekrpocranuuu (OTOC). MupoBoii ombIT



pa3paboOTKW M HKCIUTyaTallil OOBEKTOB, MCIIONB3YIOIIMX JHEpPrut0 okeana. [IpoGiembl uX
IKCIUTyaTaILUH.

2.4. T'eoTepmarnbHast SHEPTrUs

3eMiIsl Kak MCTOYHUK SHepruu. I[loHsATHE TemmepaTypHOro rpaJueHTa M KIacCU(pUKALMs
reoTepMalibHBIX paiioHOB. ['eorpadust u chepbl MpUMeHEHHs TeoTepMalbHON SHeprun. [IpUHINTIBI
W3BJICYCHUS] T€OTEpMaIbHON dHEPruu. OCHOBHBIE CBOMCTBA CYXMX CKAJIBHBIX ITOPOJ ¥ BOAOHOCHBIX
1acToB. TUIOBBIE CXEMBl F€OTEPMalIbHBIX 3JIEKTpOCTaHIMNA. OpraHuzanus ropoJCKONH CHUCTEMBbI
TeIuIoCHaOkeHus (Ha mpumepe I. PeiikpsaBuk). Cxema WM NpUHLMIIEI pabOThl TEIIOBBIX HACOCOB.
I'eotepmanbHas sHepretuka B Poccun. Xapakrepuctuku ['EOTOC Ha npumepe peanbHBIX
COBpeMeHHBIX 00beKTOB. [Ipobsiemsl skcrryaranuu 1 Hepoctatku [ EOTOC.

2.5. DHeprus bruomacchl

ITonsTrie OHOMACCHI, €€ DKOJOIMYHOCTh U BO300HOBIAEMOCTh. IloHATHE OMOMAcCHl, €€
9KOJIOTUYHOCTL W  BO300HOBIIsIeMOCTh. KOMIIOHEHTHBIH coctaB Omomaccbl. (OCHOBHBIE
XapaKTePUCTUKH OMOMACCHI: TUIOTHOCTh, TEIIONMPOBOAHOCTh, TEIJIOEMKOCTh, TEIJIOTa CTOpaHUs,
TEMIIEpaTypa BOCIUIAMCHEHHs. TEXHUYECKHM W JJIEMEHTHBIM aHaim3, ¢opmyna MeHzeneesa.
CnocoObl TpeCTaBICHUs XapaKTePUCTUK TOIUIMBA. TEXHOJOTUH HCIIOJIb30BAHHUS OHOMACCHI:
CKHWraHue, muposn3, razudukamnus, copaxkuBanue, ruapoin3. CHHTETUYECKOE JKUIKOE TOILIHBO.
[TpoGaemMbl MPOU3BOICTBA U MPUMEHEHHS OMOTOILIHBA.

3. Hosvluenue Sd)d)eKn’lMGHOCI’I’lM U DKOJIO2UYECKOU 0e30naACHOCmU I’IDOMS’GOOCWZGCZ
IJIeKMPOI3Hep2UuU Ha menioeblx 31eKmpudecCKux CmaryuAix

3.1. BriusiHue CTpYKTYphl U TapaMeTPOB TEIIOBbIX dekTpuueckux cranuuii (TOC) Ha
nokasarenau 3(p(HEeKTUBHOCTH U HKOJIOTHUECKONW O€3011aCHOCTH ITPOU3BOJICTBA JIEKTPOIHEPTHH

OnTumuzanus HayaldbHBIX M KOHEYHBIX IApaMETPOB HHEProycTaHOBOK. lIpomexyTouHbIH
IIEPErpeEB M IPOMEKYTOYHOE oOxjaxiaeHue. Perenepanus temnorbl. OCHOBHBIE HaIpaBIICHUS
COKpAIEHHUs BBIOPOCOB TOKCUYHBIX BEIIECTB U MapHUKOBBIX ra3oB Ha TOC.

3.2. [IpumeHeHre UKIOB Ha HU3KOKUISIIUX TETNIOHOCUTENAX B 00ECTieueHre TTOBBIIIICHUS
TerIoBoi 3koHoMHuYHOCTH TOC

[IpuMeHeHrHe NMKIOB Ha HHU3KOKHUISIIIMX TEIUIOHOCUTENSIX Ui YTHJIM3alUUM  TEIIOThI
ra3oTypOMHHBIX yCTaHOBOK. [IpuMeHEHHME IMKIOB Ha HU3KOKHISIINX TETUIOHOCUTENSIX IS
YTUIU3AlUNA TEIIOThl MapOTYpPOMHHBIX YCTaHOBOK. [IprMeHeHHe IMKIOB Ha HHU3KOKHUIISAIINX
TETJIOHOCUTEIISAX JJIS YTHJIM3AIMU TETJIOTHl TapOra3oBhIX YCTAaHOBOK.

3.3. MHTerpanus cucteM MporU3BOJACTBA, XPAaHEHMSI U UCIIOJIBb30BaHUs BOJAOPOA HA TEIUIOBBIX
ANEKTPUYECKUX CTAHIUAX

CriocoObl NPOU3BOACTBA, XPAaHEHMs, TPAHCIOPTUPOBKH M HCIOJb30BaHUS BOAOPOAA Ha
TEIUIOBBIX AJIEKTpUYEeCKUX cTaHiusX. Bogoponnoe akkymymnupoBanue Ha TOC. [lapoTypOuHHBIE
YCTAHOBKHM C BOJIOPOJHBIM IeperpeBoM mnapa. ['a3oTypOuMHHBIE M TMapora3oBbleé YCTAaHOBKM Ha
METAaHO-BOJIOPOJHON CMECH.

4. [lepcnexmugHble 3HepeemuiecKue KOMNIEKCbl Ha OP2AHUYECKOM MONIAUBE

4.1. IHukinsl bpaiiToHa HA CBEPXKPUTHYECKOM JTUOKCHUIE YTIepoaa
Temnodusznueckue CBOWCTBA YIIEKUCIOTHOTO padodero tena. [IpemmyiecTBa M HEIOCTATKH
JOUOKCHUIa yrnepozla 10 CpaBHeHI/IIO Tpa)II/IIII/IOHHI)IMI/I TCIIJIOHOCUTCIISIMUA. BJ'II/I?IHI/I@ CprKTprI n



napaMeTpoOB 3aMKHYTBIX YTJICKUCIIOTHBIX Fa30Typ6I/IHHBIX OUKJIIOB HAa TCTIJIOBYIO OKOHOMHUYHOCTD.
PexoMmnpeccronHbli Uk bpaiiToHa Ha CBEpXKPUTUYECKOM THOKCUJIE YTIIEPOa.

4.2. KucnopoHo-TOIIMBHBIE LUKJIbI IPOU3BOJICTBA 3JIEKTPOIHEPTUU

OHeproaphekTUBHbIE CIIOCOOBI MPOM3BOACTBA KHUCIOPOJA BBICOKOM YHCTOTHI B OOJIBLINX
oOpemax. llomy3amMKHyTBIE LHKIJIBI C KUCIOPOJHBIM COKMTAHHUEM TOIUIMBA U PELUPKYISALUEH
YIJIIEKUCIOTHOrO padoyero Tena. [lomy3aMKHYTbIE HUKIIBI ¢ KMUCIOPOJIHBIM C)KUTAHHEM TOIUIMBA U
PELUPKYJIALMENA BOISHOTO Tapa.

4.3. Huxa Kanuasr
OCOOEHHOCTH TEMJIOBOM CXeMbl W MpUHIMN paboThl nukia Kanuael. BousHue cTpyKTYphl U
napameTpoB Ha 3¢ dexruBHOCTS UK Kanuubl. OnbIT BHeApeHUs 1ukiIa KainHsl.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Luxnsl bpaiiToHa Ha CBEpXKPUTHYECKOM JTUOKCUJIE YIIIEpOa;
2. IlpuMeHeHre UKIIOB Ha HU3KOKHUIISIINX TETNIOHOCHTENSIX B 00€CIICYeHUE TOBBIIICHUS
TEIIOBON SKOHOMUYHOCTH;
3. BBeneHue B COJTHEUHYIO SHEPIreTUKY. bazoBbie yribl u koopAauHathl. MHCOMALIMS
HAKJIOHHOH IJIOLIA/IKH;
4. BiiusHuE CTPYKTYpHI U ITapaMETPOB TEILIOBLIX AekTpuueckux cranuuil (TOC) Ha
nokasarenau 3p(HEeKTUBHOCTH U SKOJOTMUECKON 6€30MaCHOCTH IPOU3BOJICTBA
AIIEKTPO3HEPIUH;
5. TeruioBble IpoOIIECCH B COTHEYHBIX YCTAHOBKAX;
6. DHeprus 6uomMacchl;
7. 'a30TypOHMHHBIE U TAPOra30Bble YCTAHOBKU Ha METaHO-BOAOPOAHOM cMecH;
8. MeTomKa pacueTa COTHEUHBIX CHCTEM TEIUIOCHA0KEHU. TeroBbie Harpy3Ku;
9. DHepreruyeckuil noreHUMaN. ['napo3HepreTuka, reorepMaibHas SHEpIrysl, SHEPIus
OK€aHa;
10. ®oTO3AEKTPUUECKHE IIIEKTPOCTAHLINN;
11. Hukn Kanuner;
12. [IpuMeHeHre COBPEMEHHBIX MOAX0/I0B JUIsl MOJICIMPOBAHUS TEIIOBBIX CXEM
HHEPreTUUECKUX YCTAaHOBOK;
13. BeTposHepreTnueckue yCTaHOBKU;
14. KucnopoaHo-TOMIUBHBIE HUKJIIBI IPOU3BOJICTBA 3JIEKTPOIHEPTUH;
15. [apoTypOuHHBIE YCTAaHOBKH C BOJOPOIHBIM IIEPErpeBOM Hapa.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxnaenne marepuanoB o keiicam paszzaena "ConaHeuHas SHEpreTuka'

2. OOcyxneHue MaTepuaioB IO Keiicam pasjgena "Pa3HooOpa3Hble HETPaIUIIMOHHBIE W
BO300HOBIISIEMbIE UCTOYHUKH dHEPTUH"

3. OOcyxneHne warepuanoB 1o Keiicam pasgena "[loBwiieHne APQPEKTUBHOCTH |
HKOJIOTUYECKOM  0e30MacHOCTH  MPOU3BOJACTBA  JJEKTPOIHEPIMM  HA  TEIUIOBBIX
AJIEKTPUYECKUX CTAHIUAX"

4. OOcyxnaeHue MaTepuaslioB MO Kedcam paszaena "l[lepcrnekTHBHBIE JHEpPreTHYECKHUE
KOMIUIEKCBI Ha OPTaHUYECKOM TOILIUBE"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JCUUILIUAHEI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3aruTaHupPOBAaHHBIE PE3YJIbTAThl O0YUYCHHS IO JTUCITUTIIINHE Konasl
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 i€
1 ]2 ]3] 4

3HaTh:

TeopeTquCKHeU OCHOBbI HCIOJIb30BAHHSA SHEPTUHU COJIHIIA, BETPA, PEK, IPHINBOB, V-4 + KoHnTtposbHas
reoTepMajIbHOM SHEPTrusl, TEIUIOBON YHEPTUs OKEaHa pabora/KM-1
MPUHIMIBI (PYHKIIMOHUPOBAHUS MIEPCIIEKTUBHBIX TEPMOJUHAMUYECKHUX ITUKIIOB V-4 + + KontponbHas
JUTSsI IPOM3BOJICTBA JICKTPOIHEPTUU U TEIUIA HA OPraHUYECKOM TOTUIMBE ’ pabora/KM-2
YMeTh:

MIPOBOJIUTH ONTUMHU3AIIMOHHBIC PACUETHI TETUIOBBIX CXEM IEPCIEKTUBHBIX V-4 + KontponbHas
SHEPTreTUUECKNX KOMIUIEKCOB HA OPTraHMYE€CKOM TOILJIUBE pabora/KM-4
OIICHUBATh YHEPTreTUYECKHUI MOTEHIIUAJ COJIHIIA, BETPa, MAJIbIX PEK, MPUITHBOB, V-4 + KontponbHas

TCIUIOBOM OHCPIvU 3€MJIM U OKCaHa 10 KIIIOYCBLIM IMapaMETpaM

pabora/KM-3
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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
7 cemecTp

dopma peanuzaiuu: KomneotepHoe 3a1aHne
1. KM-2 (KonTponbHas paboTa)

dopma peanuszanuu: [TuceMeHnHas padbota
1. KM-1 (KonTponbHas paboTa)
2. KM-3 (KonTposnbHas pabota)
3. KM-4 (KonTposbHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU 3a4€THOMN U 3K3aMEHAIIMOHHON COCTABIISIIOLIUX

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Po3a, A. Bo3oOHOBIIIeMble HICTOUHUKHU SHEPTUU. PUZUKO-TEXHUYECKHE OCHOBBI : TEp. C aHIJIL. /
A. Po3za . — Jlonronpynusriii : Uatemnekt ; M. : U3natenbckuii mom MOU, 2010 . — 704 c. - ISBN
978-5-91059-054-9 ;

2. Haddu, JI. OCHOBBI COTHEUHOM TEITIOPHEPTETHKH : [ ydeOHO-CIIPaBOYHOE PYKOBOJICTBO] : TEp. C
aurn. / 1. Jadou, V. bexkman . — lonronpyassiii : Uatennekr, 2013 . — 888 c. - ISBN 978-5-
91559-141-6 .;

3. bapanos H.H. - "HerpaauumonHbele HCTOYHUKH U METO/IbI IPeoOpa3oBaHus 3HEpruu",
W3narensctBo: "Usnarensckuit jom MOU", Mocksa, 2012 - (384 c.)
http://e.lanbook.com/books/element.php?pll_id=72246;

4. TeryioBbIE M AaTOMHBIE JIEKTPUUECKUE CTAHIUU : cipaBouHuk / B. 1. Abpamos, u ap. ; O6mI.
pen. B. A. I'puropses, B. M. 3opun . — M. : Dueprousaar, 1982 . — 624 c. — (Temnosnepreruka u
TETJIOTEXHHKA) .;

5. IlpuMeHeHne NIpUKIIaJHBIX IPOTPaMMHBIX CPEACTB JUIsl PEIICHU 3a/1a4 IPOMBIIIEHHON
TEIUIOAPHEPTETHKY : yueOHoe nocodue no kypcaM "[IpuknaaHbie mporpaMMHbIe CPECTBA B
TerosHepreTuke"”, "MareMaTnueckoe MOIEIMPOBAHUE U ONTUMH3ALMUS TEMTIOIHEPTETUIECKUX
cucteM", "HHCIIEHHBIE METO/IBI MOJIEIMPOBAHUSA" U JIp. IO HAINIPaBIEHUIO "TennosHepreTuka u
teruiorexuuka" / A. B. @emroxun, U. A. Cynranrysus, C. 1O. Kyp3anos, u ap., Hau. uccnea. yu-t
"MDBU" . - M. : U3n-Bo MDY, 2016 . — 88 c. - ISBN 978-5-7046-1704-4 .
http://elib.mpei.ru/elib/view.php?id=8176.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmxas, BK u np);

5. Python.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

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

6. HanpmoHanbHast 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

7. 93BC "KoncyabsTant crygenta' - hitp://www.studentlibrary.ru/

8. DunexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

9. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. ba3a oTKpbITHIX JaHHBIX MHUHUCTEPCTBA TPYAa U COUUANbHON 3aUTHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAapTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOr0 pa3Butus P -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

14. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

15. UudopmanunonHo-cnipaBouHas cucrema «Kogexc/Texakcenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HaumoHanbHbIIi NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 0Gpa3oBanue» - https://openedu.ru

17. Odpuunanbublii caiT @e1epajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

18. OTkpbITas yHuBepcuterckas nnpopmannonnasa cucrema «POCCHS -
https://uisrussia.msu.ru

19. ®enepanbublii moptan "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HAaMMCHOBAaHUE
VYueOubie ayautropun s | LI-206, JlekunonHas
MIPOBEICHUS JICKITMOHHBIX ayIUTOPUS
3aHATUHN U TEKYLLETO
KOHTPOJIS
VYyeOHble ayIUTOPUH IS [11-205,
MPOBEJCHUS MPAKTHIECKUX KomnbrorepHbIi
3ansaTui, KP u KII KJacc

VYueOubie ayautopun s | 1I-206, JlekunonHas

MPOBEACHUS ayIUTOPUS

MIPOMEKYTOUHOM aTTECTalluu
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IMTomemenus mia
CaMOCTOSITENIbHON PabOTHI

HTB-201,
KomnbrotepHsiii
YUTAJILHBINA 3aJ1

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
MIACbMEHHBIN, BEIIAJIKA JJI OLCXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NIEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomemnienus miis
KOHCYJbTUPOBAHUS

11-206, Jlekimonuast
ayJIUTOPUS

[Tomemenus st XpaHEeHUS
00opy0oBaHUs U y4€OHOTO
WHBEHTapS

1-107, Apxus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HGpCHCKTI/IBHBIC OQHCPICTUYCCKUC TCXHOJIOTNH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

KM-1 (KonTpoasHas pabora)
KM-2 (KonTponbHas padboTa)
KM-3 (KonTpoasHas pabora)
KM-4 (KonTponbHas paboTa)

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 CouiHeuHas 3HepreTUKa
1.1 ConneyHas paguanus + +
1.2 ConHeyHasi TETUIOPHEPTETUKA + +
1.3 DOTOINEKTPUYECKHE IITEKTPOCTAHIINHI + +
2 Pa3zHooOpa3Hble HETpaIUIIMOHHBIE U BO30OHOBIIsIEMbIE
WCTOYHUKH DHEPTUU
2.1 OHeprus BeTpa +
2.2 ['unposHepreTrka +
2.3 OHeprus okeaHa +
2.4 I'eoTepmanbHas 3HEprus +
2.5 OHeprust 6MoMacchbl +
[ToBbimenue 3(hEeKTUBHOCTU U IKOJTOTUUECKON
3 0€30I1aCHOCTH MTPOU3BOJICTBA FIEKTPOIHEPTHH HA TEIUIOBBIX
AJNIEKTPUYECKUX CTAHIIUSX
BnustHue CTpyKTYpBI M TapaMeTPOB TEIUIOBBIX
31 anexkTpuyeckux craniuil (TOC) Ha nokazarenu +
' 3¢ (HEKTUBHOCTH M SKOJIOTHUECKOM 6e30MacHOCTH
IIPOM3BOJICTBA JIEKTPOIHEPTHH
39 [TprMeHeHre UKIIOB Ha HU3KOKHUITSIIUX TETNIOHOCUTEIISAX B +

o0ecrieueHne TMOBBIIIEHNS TETUIOBONU AKOHOMUYHOCTH TOC
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WuTerparus cucteM NIpoOu3BOJICTBA, XPAHEHUS U

3.3 MCII0JIb30BaHUs BOJOPO/a Ha TEIUIOBBIX AIEKTPUYECKUX +
CTaHIHSIX
4 [TepcnieKTHBHBIE SHEPTETUYECKIE KOMIUIEKCHI Ha
OpPraHMYeCKOM TOILINBE
4.1 Luxier bpaiiToHa Ha CBEPXKPUTHYECKOM JAUOKCHIIE yriiepoia +
49 KucnopoaHo-TOMIMBHBIE IUKITBI TPOU3BOJICTBA +
' IIEKTPOIHEPTUU
4.3 Huxn Kanuasr +
Bec KM, %: | 25 25 25 25
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