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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA

HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMbl: JKCIIyaTANUSA pesleiiHOM 3aIINThl, ABTOMATHKHU U
3JIEKTPO000OPY10BAHMS 3J1eKTPOCTAHIMI

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
JIEKTPOCTAHIIUUA HA OCHOBE BHUD

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

4 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

4 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

4 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

4 cemecTp - 79,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
PacuerHo-rpajpuyeckas paéora
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

4 cemectp - 0,3 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu INyrayes P.B.
[IpenomaBaTelib NaerTbnratop RT46€5256-PugachevRV-eb4d6307¢ P.B. [lyraues
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BosowuH A.A.

Waentuduratop

Ra915003b-VoloshinAA-408ebd73

A.A. BomommH

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BosowuH A.A.

Waentuduratop

Ra915003b-VoloshinAA-408ebd73

(pacmudpoBka
MIOJITIHUCH)

A.A. BomommH

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOeHUS] JUCHMILIMHBI. U3y4EHHE TEOPETHUUECKUX M MPAKTHUECKUX BOIPOCOB B 00JacTh
UCTIOJIb30BAaHUS SHEPIETUYECKUX YCTAHOBOK Ha 0a3e BO30OHOBIISIEMBIX HCTOYHUKOB 3HEpruu (B1D)
3agauM JUCHMIIUHBI
- u3ydeHue (hu3nuecKor Mpupoabl THAPO-, BETPO-, COTHEUHBIX PECYPCOB U OCOOCHHOCTEH NX
UCIIO0JIb30BaHUS;
- OCBOEHHME METOOB pacyeTa BaJIOBOIO U TEXHUYECKOIrO IIOTEHIIMAa FHIPO-, BETPO- U
COJIHEUHBIX PECYPCOB;
- U3y4eHHE OCHOBHBIX TUIIOB YHEPreTUYECKUX YCTAaHOBOK Ha 0a3ze TUpO-, BETPO- U COJHEYHBIX
pECypCcoB, UX IEMEHTOB, IPUHLIUITHAIBHOTO YCTPOHCTBA, OCHOBHBIX SHEPreTUYECKUX XapaKTEPUCTHK.

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

o 1 HAUMEHOBaHHE 0o 1 HAUMECHOBaAHUE AIVIAaHUPOBAHHBIC PE3YyJIbTAaThl O0YUYCHUSA
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU

I1K-1 Criocoben NJI-1nk-1 [Ipumensiet TunoBeie | 3HATH:
y4acTBOBAaTh B IPOCKTHbIE PELICHHUs - ocHOBHbIE BUIbI BUD 1 0coGeHHOCTH HX
MIPOCKTUPOBAHUH OOBEKTOB HCIIOJIb30BAHUA,
poQeCCHOHANTBHOM - Ha3HauYeHUe, KJIacCU(UKALIUIO U
NesATeTbHOCTH (bu3HYeCKre OCHOBBI PabOTHI OCHOBHOTO

HHEPreTUYEecKOro 000PyIOBaHUS
TEeHEpUPYIOLIUNX YCTAHOBOK Ha 0ase
THPOPECYPCOB.

YMETB:
- aHAJIM3UPOBATH PEXKUMBI PaOOTHI B
HHEProcucTeMe YCTaHOBOK Ha Oa3e BUD;
- BBIIIOJHATDH paCyY€ThI IO OIIPCACICHHUIO
OCHOBHBIX KaTEropuii MoTeHMasa

THJIPOPECYPCOB.
TTIK-1 Crioco0Oen U-2nk-1 Beibupaer 3HATh:
y4acTBOBATh B napameTphbl - Ha3HaueHUE, KIIACCU(DUKAIHIO 1
MIPOCKTUPOBAHUH OOBEKTOB | AJIEKTPOOOOPYAOBAHMUS, ¢usnuecKre 0CHOBBI pabOTHI OCHOBHOTO
npodeccuoHaNbHOM YUHUTHIBAS TEXHUUECKHE 1 SHEPTeTUYECKOr0 000PYT0BAHUS
JEeATEIbHOCTH YKOHOMHYECKHE OrpaHideHus | TCHEPHPYIOIIMX YCTAaHOBOK Ha Oasze

BETPOBBIX PECYPCOB;
- Ha3HAYeHUe, KIIacCU(UKALIUIO U
¢u3nyeckrue 0CHOBBI pabOThl OCHOBHOTO
HHEPreTUYECKOro 000py 0BaHUS
TeHEepUPYIOLINX YCTAHOBOK Ha 0aze
COJIHEUHBIX PECYPCOB.

YMETB!
- BBITIOJTHATH PACYETHI TIO OTIPEIEIICHUIO
OCHOBHBIX KaTeropuii MoTeH1nana
BETPOBBIX PECYPCOB;

- BBIMOJIHATH PACUEThI IO ONPEIETICHUI0
OCHOBHBIX KaTerOpUil MOTCHIINAA
COJIHEYHBIX PECYPCOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOM mpod)ecCHOHaIbHOM 00pa3oBaTeNbHOM IMporpaMme
OKCIuTyaTtanus pelelHON 3aluThl, aBTOMATHKH M 3JIEKTPOOOOPYIOBAHMS JJIEKTPOCTAHIIUN (mamee —
OIIOII), wnampaBnenus mnoaroroBku 13.03.02 DnekTpodHEpreTHKa W AJICKTPOTEXHUKA, YPOBEHBb
o0Opa3oBaHUs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

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 OcHoBHBbIe BuabI BIID 14 4 4 - 2 - - - - - 8 - H3syuenue mamepuanog 1umepamypHsix
¥ 0COOEHHOCTH UX UCMOYHUKOG:
HCIOJIb30BaHUS [1], 4-25
1.1 OcuosHble Buasl BUD 14 4 - 2 - - - - - 8 - [2], 10-19,39-41, 71-75
U 0COOCHHOCTH HX [3], 52-57
HCIIOJIb30BAHUS [4], 11-36
2 I'uaposnepreTrka 46 12 8 8 - - - - - 18 - H3yuenue mamepuanoe 1umepamypHsix
2.1 I'maposHepreTuka 46 12 8 8 - - - - - 18 - UCOYHUKOB:
[2], 10-38
[5], 3-18
3 CoutHeUHas SHEPreTHKA 32 8 4 2 - - - - - 18 - H3yuenue mamepuanog aumepamypHsix
3.1 | CosHeuHas 3HepreTHKa 32 8 4 2 - - - - - 18 - UCHIOYHUKOB:
[3], 100-136, 139-170, 183-197, 251-259
4 Berposnepretrka 34 8 4 4 - - - - - 18 - H3yuenue mamepuanog rumepamypHsix
4.1 Berposnepretuka 34 8 4 4 - - - - - 18 - UCHIOYHUKOB:
[1], 66-94, 258-290
[2], 39-65
[4], 47-67, 292-321, 325-353
3aueT ¢ OLEHKOU 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 32 16 16 0.3 62 17.7
Hroro 3a cemecTp 144.0 32 16 16 0.3 79.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuuruinHel; CP — camocrostensHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosnvie 8udbt BUD u ocobenHocmu ux ucnonb308anusl

1.1. OcuoBHsIe Buasl BUD u 0cOOEHHOCTH X HCIIOIb30BAHUS

OcHoBHble OHATHS U onpenencHus. Knaccudukamus uctounnkoB sHepruu. Knaccudukanus
BO300OHOBJISIEMBIX HMCTOYHMKOB HHepruu. CpaBHeHne BWD ¢ TpaauIMOHHBIMH HMCTOYHUKAMH
sHeprun. Kareropuu norenuuanoB BUD. Mecto u 3nauenune BUD B coBpeMEeHHOM TOIUIMBHO-
SHEPreTUYEeCKOM KoMIUiekce Mupa UM Poccuu. DkoHomumyeckue acnektsl BUD. Texnuueckue
oco0eHHOCTH ucnoJib3oBaHusi BUD B cucremax LEHTPaIM30BaHHOTO M JICLIEHTPAIU30BAHHOIO
sHeprocHa0xeHus. [1o1X01 K MPOEKTUPOBAHUIO CUCTEM JICIICHTPATU30BAHHOTO YHEPTOCHAOKECHHMS.
CoBpemeHHOE HHPOPMAIIMOHHOE oOecrieueHue it OlleHKH pecypcoB BUD. Mcnonb3oBanne BUD
B ycinoBusix Poccun. I'paduku snexrpudeckoit Harpy3ku. CyTOdHBIC, HEACIBbHBIC W TOIOBBIC
rpaduku Harpy3ku. Poias 'DOC u TADC B popmupoBanuu u pynknuonuposanun EDC Poccun.

2. Fudpoaﬂepeemuka

2.1. 'mpposnepreruka

OcHoBHBIE TOHATUS M onpeaeneHus ruaposHepretuku (I'3). CoBpeMeHHOE COCTOSHUE U
nepcrnekTuBbl pa3BuThs ['D B mupe u Poccun. OcHOBHBIE CBOMCTBA BOAHBIX pecypcoB. OCHOBHbIE
OTaNuus Masloi ruaposHepretuku (MI'D) ot TpaguumonHoii. Hamop, pacxoa 1 MOIIHOCTE yyacTKa
peku. DKoJlornyeckue u sKoHoMmuueckue acnektel I'D. Kareropuum norenuunanos I'D. [lapamerpsl
peyHoro croka. TeopeTHuecKkMe M HMIMUPHUYECKUE KpUBbIE OOECIEYEHHOCTH, M METOJbl HX
noctpoeHusd. I'maposormueckue  mnporHo3el.  Hasnauenmss  Bomoxpanmnuny. — [lapamerpsr
BOJIOXPAHWINIL. XapaKTePUCTUKU BEPXHEro U HuxHero 0beoB Bogoxpanuiuil. [lorepu Boxbl U3
Bonoxpanmwmil. Knaccupukamus ['DC. CocraB u xomrnonoBka 'DC mo cxeme co3gaHus Hamopa
(MIOTMHHAA W JAEpUBALMOHHAsA CXeMa KOHLIEHTpaluu Hamopa). KOHCTpyKTHUBHBIE OCOOEHHOCTH
I'DC. I1noTuHel UX Ha3HaYeHHe U KOHCTpYKIuU. 3naHus ['9C. OcoO0eHHOCTH KOHCTPYKIMN 3/1aHNI
I'DC. Ilpotounsiii Tpakt ['DC. Pexum paboTel M 00OpYAOBaHHE THIPOAKKYMYJIHUPYIOIIMX
anektpoctanuuit (FADC), npunuBHBIX ruaposiekTpocTaniiuu, MUukpol 9C. MolHoCTh U SHEPrus
ruzpossiekTpocTanuu. OcodeHHocT BeIOOpa oTMeTku HITY u yctanoBnennoit momuoctu I'9C.
3amauu peryaupoBaHus peyHOro croka BojgoxpaHwumiamu ['DC. Bunel peryaupoBaHusi CTOKa.
CyTouHOE, HEAENBHOE, CE30HHOE, FOJIOBOE U MHOroJIeTHEE perynupoBanue croka. Kackaasr I'OC.
I'mnpoarperar I'DC. Koncrpykuuu rugporenepatopo. KoHeTpykiuu rugpoTypOouH. YipasieHue
arperatamu ['9C. PexxuMbl paboThl THIpoarperatoB B sHeprocucreMe. ['eHepaTOpHBIA pexUM.
PexxuM CHHXpOHHOrO KOMIIEHCAaTOpa W JIBUTaTedbHbId pexuMm. Ilyck ruagpoarperara.
PerynupoBanue Harpy3ku rugpoarperara. OCTaHOB THpoarperara.

3. Conneunas sHepcemuka

3.1. ConHeuHas HHEpreTHKa

OCHOBHBIE TIOHATHS W ONPEIECIEHUS COJHEYHOW HHepreTuku. COBPEMEHHOE COCTOSIHHE M
NIEPCIIEKTUBBI Pa3BUTHS COJIHEUHON dHepreTuku B mupe u Poccun. Ilorepu coaHeuHOro n3mydeHus
(CH). Cmexktp CHU. OcnoBubie cocrtapistonue CHU na 3emmie. OcHoBHble mokazarenu CU.
OcHoBnble niepemenHble CH n Merons! ux pacuera. I'eomerpus npuemHoi miomanku 1 ConHua.
NudopmanimonHo-MeToIuueckoe o0ecredeHne Mo pacdeTy CojHeyHOW pamuanuu. OCHOBHBIC
dopmbl npeoOpazoBanust sHeprun ConHua. Pecypebl conHeunoit sHeprum Poccun. ®@usmueckue
OCHOBBI COJIHEYHOM (oTo3HepreTuku. OCHOBHbBIE HHEPreTHUECKHUE XapaKTEPUCTUKHU COJTHEUYHOTO
anementa (C3). Texnomorun m marepuansl CO. YcTpoilcTBO COMHEYHOH (HOTORIEKTPUUIECKOM
cucteMbl (CDIC). Dueprernueckne xapaktepuctuku CDPIC. Konmentparoper CU. COIC B
LEHTPAJIN30BaHHbIX U JELECHTPAIN30BAHHBIX JHEPreTHUECKUX cHucTeMax. COJIHEYHBbIE TEIIOBbIE
anektpoctaniuu. Conneunsle KoysieKTopbl (CK) u cxembl X MPUMEHEHHUS.



4. Bemposnepcemuxa

4.1. Berposnepretuka

OcHoBHbIE TOHATHUSL U onpeneneHuss BeTpo3Hepretuku (BD). CoBpeMeHHOE COCTOSIHHE U
nepcrnekTuBbl pa3Buths BD B mupe u Poccun. UndopmannonHoe obecredueHrne Mo BETPOBHIM
pecypcam. OcHOBHBIE BiustonMe (GakTopsl Ha (OpMUpOBAHHE BETpa B INPU3EMHOM CIIOE
atMoceprl. OCHOBHBIE KJIMMAaTUYECKUE XapaKTepucTuku Berpa. Juddepenuumanbueie u
TEOPETUYECKHE MOBTOPSIEMOCTU CKOPOCTH BETpa. ODHEPreTUUECKHE XapaKTEPUCTUKH BETpa.
Knaccudukanust BerposHeprernueckux ycraHoBok (BOY). BDY ¢ ropusonTansHOW W
BEPTUKAJIBHONH OChIO BpameHuss (MpUHOMI pabOThl; HA3HAYEHHWE OCHOBHBIX KOMIIOHEHTOB;
MPEUMYIIECTBA U HEJOCTATKM). DHEpPreTHUYecKre XapakTepUCTUKH M Mokazarenu BDY, a Takxke
MeToabl ux pacuera. OcobeHHocTH BbIOOpa napamerpoB BOY, paboTarommx B HEHTPaTU30BaHHBIX
U JICLIEHTPAIM30BaHHBIX CHCTEMaxX dHEProCHaOKEHUSI.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacuet BajoBOTo U TEXHUYECKOTO IMOTEHIMAIa BETPOBOI SHEPreTUKH;
2. Pacyer BajioBOro ¥ TEXHUYECKOTO MOTEHI[MAJIa COJTHEYHON SHEPIE€TUKY;
3. Pacuer BajioBOro U TEXHUYECKOT'O MMOTEHIMAIa MaJOH THAPOIHEPTeTUKH;
4. bananc Bo/ibl B BOJOXPAHUJIMIIE TOJI0BOTO PETYIMPOBAHMS CTOKA. banaHc MomHocTen
SHEProCUCTEMBI C THAPOITEKTPOCTAHIIUAMHY;
5. Onpenenenue napamMeTpoB KpUBOH 00ECIIEUEHHOCTH FOJIOBOTO CTOKA;
6. IlocTpoeHne CyTOYHbIX U FOJI0BbIX I'paMKOB HAarpy3Kku sHeprocuctemMsl. [Toctpoenue
MHTETpaJIbHON KpUBOW Harpy3ku 3Heprocuctems! (MKH).

3.4. Tembl 1a60paTOPHBIX PadoT
1. Cytounslii pexxuma padotsl 'DC B cyrounom rpaduke Harpyzku 39C;
2. Pacyer 1 nocTpoeHre HAOPHBIX U dHEPreTHueckux xapakrepuctuk ['9C;
3. UccnenoBanue pe:xxUMOB CpabOTKU-HAMOIHEHHUs Bofgoxpanuiuia ['9C;
4. Yapasnenue ruapoarperatamu ['9C;
5. VccnenoBaHue XapakTepUCTUK (POTOIEKTPUIECKOTO MPeoOpa3oBaTesst SHEPTHH;
6. UccnenoBanue pesxxuMoB paboTsl BOY B anekTprueckoii ceTu.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



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

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JUCUUILIMHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JVCIIATUTAHE COOTBETCTBHUH C
WH/INKaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]2[3]4
3HaTh:
Ha3Ha4YeHHE, KIIacCUPUKALNIO U GU3HIECCKUE Pacuetno-rpaduueckas pabora/P3 «baanc Boab B
OCHOBBI paOOTBHI OCHOBHOTO SHEPTETUYECKOTO BOJIOXPAHWJIMIIE TOJJOBOTO PETYIUPOBaHMS CTOKA. bamanc
000pyI0BaHUs TEHEPUPYIOIINX YCTAHOBOK Ha 0ase MOITHOCTEH YHEPTOCUCTEMBI C THIPOAICKTPOCTAHIIASIMIY
THIpopecypeos N-1mk-1 + Pacuerno-rpaduueckas padora/P3 «Omnpenencaue
napaMeTpoB KPUBOW 0OECIICYCHHOCTH TOJI0BOTO CTOKAY
PacuerHo-Tpaduueckas padora/P3 «Pacuer BasioBOro u
TEXHUYECKOTO IMOTCHIIMANIA MAJIOW THPOIHEPTETHKIY
ocHOBHbIE BUJIbI BUD 1 ocobeHHOCTH HX Pacuerno-rpaduueckas padora/P3 «llocTpoeHne CyTOUHBIX
WCIIOJIb30BAHUS Wl-1rca N Y TOJIOBBIX I'pauKOB Harpy3KH SHEProCHCTEMBL.
[TocTpoeHre HHTETPaIbHOIN KPUBOI HArpy3KH
sHeprocucteMsl (MKH)»
HazHauyeHHe, KilacCuuKaluio U Gu3nueckue Pacuerno-rpadpuueckas padora/P3 «Pacuer BasmoBoro u
OCHOBBI pa0OTBl OCHOBHOT'O SHEPreTUYECKOTO V-2t + TEXHUYECKOTO NMOTEHIIAIa COJIHEYHOM SHEPreTUKN»
000pyI0BaHUsI TEHEPUPYIOIIUX YCTAHOBOK Ha 0aze '
COJIHEYHBIX PECYpPCOB
HazHauYeHHe, KilacCu(UKaluio U Gu3nueckue Pacuerno-rpaduueckas padora/P3 «Pacuet BasoBoro u
OCHOBBI pa0OTBI OCHOBHOT'O SHEPIeTUYECKOTO V-2t 4+ | TEXHHYECKOro MOTEHIHA/IA BETPOBON SHEPTCTHKI)
000pyI0BaHUsI TEHEPUPYIOIIUX YCTAHOBOK Ha 0aze '
BETPOBBIX PECYPCOB
YMersb:
BBITIOJTHSITH PACUETHI 110 OTIPEICTICHUI0 OCHOBHBIX JlabopaTtopHas padota/JIP «VccnenoBanne pexxuMoB
KaTeropuii MoTeH1rana TupopecypcoB cpaboOTKU-HaNoIHEHHsI Bogoxpanuiuma ['ICy»
NI-1nk +
JlabGopaTtopHas padota/JIP «PacueT n mocTpoeHre HAOPHBIX
U DHEPreTHYECKUX XapakTepucTuk ['9Cy»




JlabGopaTtopHas pabota/JIP «YnpasieHue rugpoarperaraMu
'oC»

AHAJIM3UPOBATh PECKMNMBIL pa6OTBI B ODHEProCuCTteMe

JlabopaTtopHnas padota/JIP «Cyrounslii pexkuma padoTsr [[DC

NA-1nk-1
ycTaHOBOK Ha 6a3ze BUD A B CYyTOYHOM Tpaduke Harpy3ku 39C»
BBITIOJIHATh PACUETBI 110 ONPEJIENCHHIO OCHOBHBIX | 1 712 JIabopatopnas pabdora/JIP «/ccnenoBanue XapakTepuCTUK
N -211K-1
KaTeropuii MOTEHIIMAJIa COJTHEYHBIX PECYPCOB (hOTODIIEKTPUIECKOTO MPEOOPA30BATEIS SHEPTHI
BBITIOJIHATD PACUETBI 110 ONPEJIEICHHI0 OCHOBHBIX | 1 712 JIabopatopnas pabdora/JIP «ccnenoBanue pexxuMoB pabOTHI
-211K-1

KaTeropHil MOTEHIIMAaIa BETPOBBIX PECYPCOB

BOYV B anextpudeckoit ceTu




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. JIP «MccnenoBanue pexxumoB paboTel BOY B anekTpuueckoit cetn» (JlaboparopHas padora)
2. JIP «MccnenoBanue pexxuMoB cpabOTKH-HAMOMHEHUs BogoxpaHuiuina ['9Cy
(JIaboparopnas paboTta)
3. JIP «MccnenoBanue XxapakTepUCTHK (OTOAIEKTPUUECKOTO ITPeoOpa3oBaTess FHEPTUM»
(JIaboparopnas paboTta)
4. JIP «Pacuet u MOCTpOCHHE HAMTOPHBIX U SHEPTETUUYECKUX XapakTepucTuk [ IC»
(JTaboparopuas padoTta)
5. JIP «Cytounsiii pexkxuma pabotsl 'DC B cyrounom rpaduke Harpyzku 39C» (JlabopaTopHas
pabora)
6. JIP «Yupasnenue ruapoarperatamu ['9C» (JlabopaTopHas pabota)
7. P3 «banaHc Bobl B BOAOXPAHUIIMILE TOJOBOI0 PEryIMpoBaHus CToKa. banaHnc MmomHocTei
SHEPrOCUCTEMBI € THIPOdIeKTpocTaHIusAMI» (PacueTHo-rpaduueckas padbora)
8. P3 «Omnpenenenue napamMeTpoB KpUBOU 00ECTIEUEHHOCTH T0JI0BOTO cToKa» (PacuerHo-
rpadudeckas padbora)
9. P3 «llocTpoeHne CyTOUHBIX M TOJJOBBIX TpaHKOB HArpy3KH sHeprocucteMsl. [loctpoenne
UHTETpaIbHON KpuBoi Harpy3ku sHeprocuctemsl (MKH)» (Pacuetno-rpaduyeckas pabora)
10. P3 «Pacuer BanoBOro 1 TEXHUYECKOIO NOTEHIIMAIa BETPOBOM IHepreTuku» (PacuerHo-
rpadudeckas padbora)
11. P3 «Pacuer BajioBOTro M TEXHUYECKOIO MOTEHIIMAIa MaJIol ruiposHepreTukn» (Pacuetno-
rpaguydeckas pabora)
12. P3 «PacueT BajloBOT0O ¥ TEXHUYECKOI'O MOTEHLIMANA COJIHEYHOU IHepreTukn» (PacuerHo-
rpaguydeckas pabora)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUIIIINHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No4)

B numiom BeICTaBIsIeTCS OIICHKA 32 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHble M JIEKTPOHHbIE U3TAHUSA:

1. IL. IT. be3pyxux- "Berposnepreruka. CipaBoyHoe 1 MeTorueckoe nocodue.", M3naTenscTBo:
"Oneprus", Mocksa, 2010 - (315 ¢.)

https://biblioclub.ru/index.php?page=book&id=58344;

2. MeTo/b1 pacueTra pecypcoB BO300OHOBIISIEMBIX HCTOUHUKOB SHEPTUH : yueOHOE ITocooue i
BY30B M0 HampasieHuto "Dnekrposnepreruka” / A. A. Bypmuctpos, B. . Buccapuonos, I'. B.
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Heptroruna, [u ap.] ; Pen. B. . Buccapuonos . — 2-e u3., crep . — M. : U3parenbckuit jom MOU,
2009 . — 144 c. - ISBN 978-5-383-00426-5 .;

3. ConHeuHas SHEpPreTHKa : yueOHOe ToCcoOre ISl By30B IO HAIIPABJICHUIO "DJIeKTpodHepreTrka' /
B. 1. Buccapuonos, I'. B. Jleproruna, B. A. Ky3nenosa, H. K. Manunun . — M. : U3gaTensckuit
noM MU, 2008 . — 276 c. - ISBN 978-5-383-00270-4 .;

4. BerposHepretnka : yueOHOe mocooue no kypcaM "TeopeTndyeckne 0OCHOBBI HETPAAUIIMOHHON U
B0O300HOBIsIeMOl dHepreTHKHU", ""DU3HUecKre OCHOBBI HCIIOJIH30BAHS BO3OOHOBIISIEMBIX
UCTOYHHMKOB dHeprun" u np. / A. I'. Bacekos, I'. B. Jleproruna, H. K. Manunun, P. B. [1yraues,
Han. uccnen. yu-t "MDU" . — M. : U3n-Bo MOU, 2016 . — 384 c. - ISBN 978-5-7046-1765-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8650;

5. Mamunun, H. K. COopauk 3a1a4 o kypcy "TeopeTnueckrue OCHOBBI THIPOIHEPTETHKA':
Pacuetsl BomHo3HEpreTryeckux pexumoB ['DC u TADC / H. K. Manunus ; Pen. M. I'. TsryHoB ;
Mock. sHepr. uH-T (MDOU) . — M., 1985 .- 80 c..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(hUCHBIX IPOrpamM;

3. Windows / OnepannonHas cucreMa ceMmeiicTpa Linux;

4. Maitan BuneoxondepeHum.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi oubamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/

5. Baza naunbix Web of Science - http://webofscience.com/

6. ba3za mannbix Scopus - http://www.scopus.com

7. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

8. 9BC "KoncyabsTanT crygenra' - hitp://www.studentlibrary.ru/

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJIBHOM 3a1UThI P -
https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA H
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

12. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata

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

14. Undopmannonno-cnpapoynas cucrema «Kogexe/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

15. HanmonanbHbBIi mopTaJ oHJaiiH 00ydyenns «OTKpbITOE 06pa3oBanme» - https://openedu.ru
16. Opunmnanbubiii caiit @eepaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJTupoBaHHUIO U
MeTpoJiornu - http://protect.gost.ru/

17. OTkpbITas yHuBepcuterckas nngpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

18. Opunnanbubiii caiit MUHHCTEPCTBA HAYKH U BbIcLero odopasosanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru
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19. Opunnanbublii caiit @eepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUSA M HAYKH -

https://obrnadzor

20. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep aynuropun, Ocnamenne
HAaMMCHOBAaHUE
Y4eOHble ayauTOpun I'-200, Yuebnas rnapTa co CKaMbel, CTOJI IIpernojaBares, CTyI,
JUIS IPOBEICHUS ayIuTOpus TpuOyHa, MyJIbTUMEAUNHBIN TPOEKTOP, IKpaH

JIEKIIMOHHBIX 3aHIATUN
Y TEKYIIErOo KOHTPOJIA

Y4eOHble ayAUTOPUHI

J1-205, YueOnas

napra co CKaMbei, CTOJI TpenoiaBaresisi, CTYI,

U1 IPOBEIEHUS ayauTopus JIOCKa MeJIoBast
MPAKTUYECKUX J1-207, YueOnas rapTa co CKaMbeil, CTOJI MPENOJABATENS, CTYJI,
3anstuil, KP n KI1I ayJIUTOpUS JI0CKa MeJI0Bast
1-209, Yuebnas rapTa co CKaMbel, CTOJI IIPernojaBares, CTy,
ayauTopus JIOCKa MeJIoBast
HA-213, Yuebnas rapTa co CKaMbEil, CTOJI MPENOJaBATENs], CTYJI,
ayauTopus JIOCKa MeJIoBast
VY4eOHble ayAUTOPUH I'-204, Yuebnas CTOJI y4eOHBIH, CTYII, TpUOYHA, mKad 115
IUIs1 IPOBEICHUS nabopaTopus JIOKYMEHTOB, BELIaJIKa JJIs1 OAEKAbI, JOCKa
1a00paTOPHBIX "Bo3o6HoBIsIEMbIE MeJoBasi, MyJbTUMEAUNHBIN POEKTOP, SKPaH,
3aHATHH UCTOYHUKHU SHEprun" yKa3Ka JiazepHas, JJabOpaTOpHBINA CTEH],

HOYTOYK, KOHJIUIIMOHEP

I'-204a,
KommnsrorepHslii knacc

CTOJI IIPETo/1aBaTelisl, CTOJI KOMIIbIOTEPHBIIA,
CTYJ, Kad /Ui JOKyMEHTOB, BEIlIajaKa JJIs
OJICK/[Ibl, CTOJI JJISl COBEIaHUI, KOMIbIOTEPHAS
CeTh C BbIXOJI0OM B MIHTEpHET,
MYJIbTUMEANMHBIN POEKTOP, dKPaH, 10CKa
MapKepHas MepeBUKHasi, HOyTOYK,
KOMIIBIOTED NIEPCOHAIbHBIN, KOHIAULIMOHED,
TEJIEBU30D

VY4eOHble ayauTopun

I'-200, YueOnas

nmapra co ckaMbei, CTOJI TpenoiaBaresisi, CTYI,

JUTSl IPOBEJICHUS ayJIUTOpUs TprOyHa, MyTbTUMEANITHBIN MPOEKTOP, IKpaH
MIPOMEKYTOUHOMU J-205, Yuebnas rapTa co CKaMbeil, CTOJI MPENOJaBaTes, CTYJI,
aTTecTaluu ayJIUTOpUs JIOCKa MeJoBas
H-207, YuebHas mapTa co CKaMbel, CTOJI IIperoaBares, CTy,
ayJIUTOpUs JIOCKa MeJoBas
H-209, Yuebnas mapTa co CKaMbel, CTOJI IIpernoaBares, CTy,
ayJIUTOpUs JIOCKa MeJoBas
H-213, Yuebnas rapTa co CKaMbeil, CTOJI MPENoaaBaTess, CTyJ,
ayJIUTOpUS JIoCKa MeJoBas
ITomemenus s HTB-302, YnTansHbIi CTYJI, CTOJI TUCbMEHHBIN, KOMIIBIOTEPHAS CETh
CaMOCTOSTEIIbHOM 3a1 oTena ¢ BbIXOJI0OM B IHTEpHET, KOMIBIOTEP
paboThI 00CITy>)KMBaHUS TePCOHAIbHBIN

y4eOHOI1 TuTeparypoi

ITomemenus s
KOHCYJIbTUPOBaHUsA

I'-200, YueOnas

napTa co CKaMbeil, CTOJI TperoiaBaTess, CTyJ,

ayIUTOpUS TprOyHa, MyTbTUMEANITHBIN MPOEKTOP, IKpaH
I'-209, CTYJ, mKad U1t TOKyMEHTOB, IKad s
[IpenonaBaTenbckas OJICK/IBI, CTOJI MUCHhbMEHHBIN, TYyMOa,
kag. "IT'BUD" KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,

MHOTO()YHKITMOHAIBHBIN IIEHTP, HOYTOYK,
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KOHJIUITUOHED, KHUTH, YICOHUKH, TTOCOOUS

J1-205, Yuebnas

rapTa co CKaMbel, CTOJI IPENoAaBaTes, CTyll,

ayIUTOPUS JIOCKa MeIoBas

J1-207, YueOnas napTa co CKaMbel, CTOJI IIpernojaBares, CTyI,
ayIUTOPUS JIOCKa MeIoBas

J1-209, YueOnas rnapTa co CKaMbel, CTOJI IIpernojaBares, CTy,
ayJIUTOPUS JIOCKa MeIoBas

J1-213, YueOnas rapTa co CKaMbeil, CTOJI MPENOJABATENS, CTYJI,
ayIUTOPUS JIOCKa MeIoBas

ITomemenus s
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 MHBEHTAPS

I'-225, Knanosast
kadeapsr "['BUD"

CTEIIAX JJIA XpaHEHUs MHBEHTApS, CTYJ, CTOI
MUCHbMEHHBIN, KOMIIBIOTEPHAS CETh C BHIXOJIOM
B MnTepHeT, HA0Op MHCTPYMEHTOB IS
PO HITAKTHIECKOTO 00CTyKUBaHUS
o0opymoBaHusi, HAOOPHI IEMOHCTPAITHOHHOTO
000py/IOBaHUsl, apXUBHBIC JOKYMEHTHI,
JTUTUIOMHBIC U KypCOBBIC Pa0OTHI CTYACHTOB,
KaHLETSPCKUI MPUHAATIC)KHOCTH, 3aIlacHbIe
KOMIUICKTYIOIIUE JIJIs1 000pyIOBaHUS,
CMEHHBIE 3amyacTy 1ig OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DJIEKTPOCTAaHIIMKA Ha ocHOBEe BMD

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8
KM-9

KM-
10
KM-
11
KM-
12

P3 «IlocTpoeHue CyTOUHBIX U FOJOBBIX IpaQUKOB HArpy3ku 3Heprocuctemsl. [loctpoenue
UHTETpaIbHOI KpuBoii Harpy3ku sHeprocucteMsl (MKH)» (PacuetHo-rpaduueckas pabora)
JIP «CyTtounsriit pexxuma padbotel ' DC B cyrounoMm rpaduke Harpyzku 99C» (JIaboparopHas
pabora)

P3 «Omnpenenenue napaMmeTpoB KpUBOM 00ECIIEYCHHOCTH I'0I0BOT0 cToKa» (PacueTHo-
rpadudeckas pabora)

JIP «PacueT u mocTpoeHne HAOPHBIX U dHEpreTudeckux xapakrepuctuk [ IC» (JIabopaTopHas
pabora)

P3 «bananc Boabl B BOAOXpaHUIIMILE TOAOBOTO PETryIupoBaHus cToka. bamanc momHocTei
YHEPTOCHCTEMBI C THAPOIEKTpocTaHIuAMI» (PacuetHo-rpaduyeckas pabora)

JIP «MccnenoBanue pexxuMoB cpaboTKku-HanmoaHeHus Bogoxpanmwiuina ['9Cy» (JlabopatopHas
pabora)

P3 «Pacuer BasioBOro v TEXHMYECKOTO MOTEHIMAJIa MaJION THApoIHepreTUkn» (PacuerHo-
rpadudeckas padbora)

JIP «Ympasnenue runapoarperaramu [ 9Cy» (JlaboparopHas padoTa)

P3 «Pacuder BaoBOro U TEXHUYECKOTO MOTEHIIMAJA COJTHEUHOM sHepreTukun» (PacuetHo-
rpadudeckas pabora)

JIP «MccnenoBaHue XapakTepUCTUK (HOTOIIEKTPUUIECKOTO MPEoOpa30oBaTesi IHEPTHI)
(JTaboparopnas paboTa)

P3 «Pacuer BajoBOro u TEXHUYECKOT0 MMOTEHIMANIAa BETPOBOil sHepreTukn» (PacueTHo-
rpaduueckas padoTa)

JIP «MccnenoBanue pexuMoB paboTsl BOY B anexTpuyeckoit cetu» (JlabopatopHas pabdora)

Bujx npome:xyTouHOI aTTecTannu — 3a4eT ¢ OLIEHKOM.

Hune | K K | K K K K K | K K K K K
Howme Pasien KC M- M- M- | M- | M- | M- | M- | M- | M- | M- | M- | M-
p KM: 1 2 3 4 5 6 7 8 9 10 | 11 | 12
pasme | MM PHere | 4 | 4 | 6 | 6 | 8 | 8 | 10| 10 | 12 | 12 | 14 | 14
aa Hbt s
KM:
OCHOBHBIE BUJIBI
BUOD n
1
0COOEHHOCTH UX
HCITOIB30BaHUS
OCHOBHBIE BUJIBI
11 BUOD n + +
0COOEHHOCTH UX
HCITOIB30BaHMS
2 I'uaposnepreTrka
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2.1 | I'mpposHepreTuka + +
3 Conneunas
JHEPreTHKa
31 Conneunas
' JHEPreTHKA
4 Berposnepreruka
4.1 | BerposHepreruka +
Bec KM, %: 10 | 10 8
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