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

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHnoBanune o6pa3oBaTejibHOI nporpaMMbl: MHKHHUPHHT B 3JIEKTPOIHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yueHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
HETPAAUIIMOHHBIE 1 BO3SOBHOBJISAEMBIE HCTOYHUKU SHEPTUH

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtsb, popMupyeMasi y4acTHHKAMU 00pa30BaTeJbHbIX OTHOLIEHUH
NPOrpamMMblI:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Anent y y B1.4.05
IUIAHY:
TpynoeMKocTh B 3a4eTHBIX
py. 1 cemecrp - 4;
eTMHMIIAX:
Yacos (Bcero) no yueo0HoM
( ) noy y 144 yaca

IUIAHY:
Jlekuuu 1 cemectp - 16 yacos;
IIpakTHyeckue 3aHATHSA 1 cemecTp - 16 yacos;
JlaGopaTopHble padoThI He MPeAYCMOTPEHO Y4eOHBIM MJIaHOM
Koncyabranun MPOBOJAUTCS B PAMKAaX 4acoB ay/IMHTOPHBIX 3aHATHI
CamocrosiTesibHasi padoTa 1 cemectp - 111,7 yacos;

B ToM ynciae Ha KII/KP He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM
HWHas koHTaKTHasi padoTa MPOBOJAUTCS B PAMKAaX YacoB ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTtupoBanue
IIpome:kyTouHast aTTecTALUS:

3auer 1 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOEHMS AUCHMILIMHBI. OCBOCHUE MTPUHIUIIOB IPUMEHEHUSI UCTOUHUKOB 3JIEKTPOIHEPTUU
Ha ©Oaze BO30OHOBISEMBIX KMCTOYHHUKOB OSHEPrUM COJHLIA U BeTpa i paboThl OOBEKTOB
3JIEKTPOIHEPTETUKU.
3agauu AMCHMIIMHBI
- U3y4€HHE COBPEMEHHOI'0 COCTOSIHUSI HCIIOIb30BAHNS BO30OHOBIISIEMBIX HCTOUHUKOB 3HEPTHU
(BUD) B mupe u Poccuu;
- U3y4eHHEe JaHHbIX O TUIIAX U XapaKTepUCTUKAX reHepupyromux annapatos BUJ;
- OCBOECHHE TEXHOJIOIMUECKUX MPOLIECCOB IIPU CTPOUTENBCTBE U AKCIUTYaTallUM COJIHEYHBIX U
BETPOBBIX UCTOYHHUKOB AJIEKTPOIHEPTUH.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
I1K-1 Cniocoben N J1-3nk-1 Opranusyert nporecc | 3HATh:
OCYIIECTBIISATh OJTOTOBKY, | pa3pabOTKH MPOEKTHOU - OTallbl CTPOMUTENBCTBA U JaHHBIC 00
peaNTH3aLHIo 1 KOHTPOIb JOKYMEHTAIH TSI AKCILTyaTal[My COJTHEUHBIX U BETPOBBIX
IIPOBE/ICHNS MEPOIIPUATUN | IPOEKTUPOBAHUS, HCTOTHHKOB JJICKTPOIHCPIHH,
110 OPraHU3aLHOHHO- CTPOUTEIILCTBA - COBPEMEHHOE COCTOSIHME HCI0JIb30BAHUS
TEXHIYECKOMY PEKOHCTPYKIINH 0OBEKTOB Y Pa3BUTHS BO30OHOBIISIEMBIX HCTOYHUKOB
COIIPOBOXKACHUIO AIIEKTPOIHEPIETUKHI sHepruu B mupe u Poccnn.
IIPOEKTUPOBAHMUSI,
3KCIUTyaTaluu, YMETb.
CTPOUTEIBCTBA 1 - IPUHUMATh PELICHUE O BO3MOKHOCTHU
PEKOHCTPYKIINH 0OBEKTOB IIPUMEHEHHUS BO30OHOBIISIEMBIX
IEKTPOIHEPTETUKU VCTOYHUKOB DHEPIUM IS
(GYHKIIMOHUPOBAHUSI B COCTABE
HYHEPrOCHUCTEMBI;
- OLICHUBATh BO3/I€CTBHE T€HEPUPYIOIINX
arperaToB Ha OCHOBE BO30OHOBIISIEMBIX
MCTOYHUKOB SHEPIHU Ha OKPYKAIOIIYIO
cpeny.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
Wuxunnpunr B snektposHepretuke (mamee — OIIOIN), wampasnenuss mnoarotoBku 13.04.02
DJEeKTpOIHEPreTHKA U SJIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIEe 0Opa30oBaHUe - MaruCTpaTypa.

bazupyercs Ha ypoBHE BhICIIEro 00pa3oBaHus (OakagaBpuaT, CIICIIHAIUTET).

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa TUCHUNIMHBI

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

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

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 CoBpeMeHHOE 33 1 6 - - - - - - - 27 - Camocmoamesibhoe uzyuenue
COCTOSTHHE pa3BUTHUS meopemuueckozo mamepuana: Visyaenue
BO300HOBIISIEMBIX ucrounuka [1, 10-42]
HCTOYHHKOB YHEPTUH H3yuenue mamepuanog iumepamypnolx
1.1 CoBpeMeHHOE 33 6 - - - - - - - 27 - UCHOYHUKOB:
COCTOSTHHE pa3BUTHUS [1], ctp. 17-23
BO300HOBIISICMBIX [2], 34-73
MCTOYHHKOB DHEPTUH
2 OCHOBHBIE THITHI U 42 4 - 8 - - - - - 30 - CamocmoamensHoe usyuenue
KpaTKasi meopemuueckozo mamepuana: VI3yuenue
XapaKTepUCTHKA UCTOYHHKA [2, 2-16]
TeHEePHUPYIOLINX H3yuenue mamepuanos numepamypHsix
arperatoB BUD UCHOYHUKOG:
2.1 OCHOBHBIE THUIIBI U 42 4 - 8 - - - - - 30 - [1], ctp. 47-58
KpaTKast
XapaKkTepUCTUKA
TEHEePUPYIOIINX
arperatoB BUO
3 CTpOUTEIbCTBO U 68.7 6 - 8 - - - - - 54.7 - CamocmosmenbHoe usyuenue
IKCILTyaTaIust meopemuyueckoz0 mamepuana: zydenue
BO300HOBIISIEMBIX ucrounuka [3, 8-22]
MCTOYHHKOB DHEPTUH H3yuenue mamepuanog 1umepamyprbix
3.1 CTpouTenscTBO U 68.7 6 - 8 - - - - - 54.7 - UCHIOUHUKOB:
JKCILUTyaTalus [1], ctp. 77-90
BO300HOBIISIEMBIX
MCTOYHHKOB DHEPIUH
3auer 0.3 - - - - - - - 0.3 - -




Bcero 3a cemecTp 144.0 16 - 16 - ‘ - - ‘ - 0.3 111.7 ‘ -

Hroro 3a cemecTp 144.0 16 - 16 - - 0.3 1117

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cospemennoe cocmosanue pazgumusi 60300H0BIAEMbIX UCHIOYHUKOS DHEPIUU

1.1. CoBpemMeHHOE COCTOSIHIE PAa3BUTHS BO3OOHOBIISIEMBIX HICTOYHUKOB SHEPTUU
CoBpeMEHHOE COCTOSIHUE HCIIOJIb30BaHUS BO300HOBISIEMBIX HCTOYHHKOB »Hepruu (BUD):
COJIHEYHOM, BeTpoBoi. CoBpemMeHHOe cocTosinue pazsutusa BUD B Mupe u Poccun..

2. OcHosHble munbl u Kpamkaia xapaKkmepucmuka ceHepupyroumux azpezanoe BUD

2.1. OcHOBHBIE TUIIBI U KpaTKasi XapaKTEPUCTUKA FeHEPUPYIOIIUX arperatoB B1O

Texnuka ucnonszoBanust BUD. Knaccudukanus Bo300OHOBISIEMbIX UCTOYHUKOB SHEPTUH U UX
pecypcbl. OCHOBHBIE THUIIBI W KpaTKas XapakTepUCTHKa TeHepupyroumx arperatos BUD.
Knaccudukanus CHD..

3. Cmpoumeﬂbcmgo u dKcnayamauyusi 60300H06IAEMbIX UCOYHUKOS IHEpcUU

3.1. CTpoHUTENsCTBO U IKCIUTYaTAIMs BO30OHOBIIIEMBIX HCTOYHUKOB YHEPTHH
CTpouTenbCTBO U OKCIUTyaTallMsl COJHEYHBIX W BETPOBBIX MCTOYHUKOB 3JIEKTPOIHEPTHUU.
OCHOBHBIE 3TaITBl U OCOOCHHOCTH...

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. CTpouTensCTBO M DKCIUTyaTalldsi BETPOBBIX HCTOYHUKOB 3JIEKTPOIHEPruu. OCHOBHBIC
3Tanbl U 0COOCHHOCTH;
2. CTpOUTENbCTBO U DKCIUTyaTallUs COJTHEYHBIX UCTOUYHUKOB JIEKTpOIHEPrun. OCHOBHBIE
3Tanbl U 0COOCHHOCTH;
3. XapakrepucTka renepupyromux arperaros BUO;
4. Texnuka ucnosib3oBanusi BIO.

3.4. TeMbl 1a00paTOPHBIX padoT
HE [IPEAYCMOTPEHO

3.5 KoncyabTanuu

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



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

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
JTUCIUILINHE HHIMKATOPOB COOTBETCTBUH C
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1| 2] 3
3HaTh:
COBPEMEHHOE COCTOSTHUE HCIOIb30BaHUS U PA3BUTHUS V-3 + TectupoBanue/Tect «CoBpeMEeHHOE COCTOSTHUE
BO300HOBJISIEMBIX HCTOYHUKOB SHEpPrun B Mupe u Poccuu UCTIOJIb30BaHUs U pazputus By
3Tarnbl CTPOUTENHCTBA U IaHHBIE 00 IKCIITyaTalluu V-3 + TectupoBanue/Tect «CoBpeMeHHOE COCTOSTHUE
COJTHEYHBIX U BETPOBBIX UCTOYHUKOB JICKTPOIHEPTUU ] UCTIOJIb30BaHus U pazputus BIDy
Ymern:
OLICHHUBATh BO3IEHCTBUE T€HEPUPYIOIINX arperaToB Ha TectupoBanue/Tect «Tumbl u kpaTkas
OCHOBE BO300OHOBIIIEMBIX UCTOUHUKOB YHEPTUU Ha XapaKTePUCTHKA TeHEPUPYIOIMHUX arperatoB B
OKPYXAIOIYIo CpeLy W-3riic1 + TectupoBanue/Tect «ITarnbl CTPOUTETHCTBA U
0COOEHHOCTH IKCILTyaTallMi COJTHEYHBIX U BETPOBBIX
UCTOYHUKOB DJIEKTPOIHEPTUN
MPUHUMATH PEIICHUE O BOZMOKHOCTH IPUMEHEHUS TectupoBanue/Tect «lIpuMeHeHre BO300OHOBIIIEMBIX
BO300HOBIISIEMBIX HICTOYHUKOB SHEPTUU IS N-3nk-1 + MCTOYHHMKOB PHEPTUU B COCTABE IHEPTOCUCTEMBI
(O YHKIIMOHUPOBAHUS B COCTABE YHEPTOCUCTEMBI




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
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Tect «IlpumeHeHnE BO30OHOBISEMBIX HCTOYHUKOB SHEPTUH B COCTABE SHEPTOCUCTEMBI»
(TectupoBanue)
2. Tect «CoBpeMEHHOE COCTOSIHUE UCTIONb30Banus U pa3Butusi BUD» (TectupoBanue)
3. Tect «Turmbl U KpaTkasi XapaKTepuCcTHKa reHepupyromux arperatop BUD» (TectupoBanue)
4. Tect «DTambl CTPOUTENHCTBA M OCOOCHHOCTH HKCILTyaTallMd COTHEYHBIX U BETPOBBIX
MCTOYHUKOB 3JieKTposHeprun» (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B nunnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. OcHOBHBIE XapaKTEPUCTUKHU BEeTpa. Pecypchl BeTpa U METO/IbI UX pacueTra : yueOHoe mocodue s
BY30B M0 CHEeNHaIbHOCTH "HeTpaauioHHble 1 BO30OHOBIsIEMbIe UCTOYHUKHU YHEPTUH"
HarnpaBieHus "Jnekrposnepretuka” / I'. B. [leproruna, H. K. Manmunus, P. B. [Tyraues, T. A.
[lecTomanosa, Ham. uccnen. yu-tr "MDU". — M. : U3a-Bo MOU, 2012. — 260 c. — ISBN 978-5-
7046-1378-7.;

2. AnxacoB A.b.- "Bo3o0OHoBisiemMble ncTouHHUKY dHeprun", M3parensctBo: "MOU", MockBa, 2016
https://www.studentlibrary.ru/book/ISBN9785383009604.html.

5.2 JInueH3M0HHOE U CBOOOTHO PacpocTpaHsieMoe MPOrpaMMHoOe odecrieyeHne:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Buneokondepenuu (Maitna, Coepmxas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

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

3. Hayunasi ssiekTponHas 6ubamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/



5. ba3a nanHbIX )KypHaJ0oB u3aareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

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

8. ba3za maunbix Scopus - http://www.scopus.com

9. HaunoHasibHasi 3JIEKTPOHHAs1 oubmoTeKa - https://rusneb.ru/
10. DsekrponHas oudmoreka MIOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep ayauropun, OcHamienue
HAaNMMECHOBAaHUEC

Y4eOHbIC ayTUTOPUH IS TPOBEACHUS 2K-120, MamuHHbIH cepBep, KOHAUIMOHEP
JICKIIMOHHBIX 3aHATUN U TEKYIIETO KOHTPOJIS 3as1 IBL]

Y4eOHbIC ayTUTOPUH IS TPOBEACHUS 2K-120, MamuHHbIHA cepBep, KOHAUIMOHEP
npaktuyeckux 3ansatuil, KP u KII 3as1 IBL]

Y4eOHbIe ayTUTOPUH IS TPOBEACHUS 2K-120, MamuHHbIH cepBep, KOHAUIMOHEP
MIPOMEKYTOYHOM aTTECTALNK 3as1 MBI

[Tomemenus ans xpanenust odopynosanus u | HTb-214, Knagoas
y4eOHOr0 MHBEHTaps "HTB"




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HeTpaI[I/IHI/IOHHI)IG 1 BO30OHOBIISICMbIC HCTOUHUKHU OHCPIUHU

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

Tect «CoBpeMeHHOE COCTOSTHUE UCIIONIb30BaHus U pa3Butus BUD» (TectupoBanue)

Tect «Tumnsl 1 KpaTkasi XapakTepuCcTHKa reHepupyromux arperaros BU9» (TectupoBanue)

Tect «9Tansl CTPOUTEILCTBA U 0COOEHHOCTH SKCILTyaTaluu COJIHCYHBIX 1 BETPOBBIX

MCTOYHUKOB 3JIeKTpo3Heprun» (TectupoBanue)

Tect ((HpI/IMeHeHI/Ie BO300HOBJISIEMBIX HICTOYHHUKOB OHEPIHUHU B COCTABE DHCProCUCTEMBI

(TectupoBanue)

Buj npome:xyTo4HOI aTTecTannu — 3a4er.

Nupekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 CoBpeMEHHOE COCTOSIHME Pa3BUTUSI BO3OOHOBIISIEMBIX
VICTOYHUKOB SHEPIHH
11 CoBpeMEHHOE COCTOSIHME Pa3BUTUSI BO3OOHOBIISIEMbBIX +
VICTOYHUKOB SHEPIHH
2 OcHOBHBIE THUIIBI M KpaTKasi XapaKTepUCTUKA
reHepupyromux arperatos BUO
21 OcHoBHBbIE THUIIBI M KpaTKasi XapaKTepUCTUKA + +
] reHepupyromux arperatos BUO
3 CTpOouTENnsCTBO M AKCIUTyaTalUsi BO30OHOBISIEMbIX
VCTOYHHUKOB YHEPTUU
31 CTpouTensCTBO M AKCIUTyaTalusi BO30OHOBISIEMbIX + +
VCTOYHHKOB YHEPTUU
Bec KM, %: | 25 25 25 25

10




