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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHoBaHue 06pa3oBaTejibHOI NPOrpaMMbl. JHEProyCTAHOBKHM Ha OCHOBE BO300OHOBJIsIEMbIX HCTOYHHKOB
HePrum

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - Marucrparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
INPOEKTUPOBAHME U SKCILNIYATALIUSA BOC

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;
2 cemecTp - 4,
Bcero - 8

Yacos (Bcero) no yueGHomy
TJIaHY:

288 yaca

Jexknun

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
Bcero - 64 yaca

HpaKTuqeume 3aHATHHA

1 cemectp - 16 yacos;

JladopaTopHbie padoThI

1 cemectp - 16 yacos;

Kouncynbranuu

1 cemecTp - 2 yaca;
2 cemecTp - 34 yaca;
Bcero - 36 yaca

CamocrosiTesibHasi padoTa

1 cemectp - 77,5 uaca;
2 cemecTp - 73,2 yaca;
Bcero - 150,7 yaca

B ToM unciae Ha KII/KP

2 cemectp - 31,7 yaca;

HNnas koHTakTHas padora

2 cemecTp - 4 yaca;

BKJIIOYAS:
TecTupoBaHue
KonTposabHnas padora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoro npoexkra
JK3aMeH

1 cemectp - 0,5 yaca;
2 cemectp - 0,3 yaca;
2 cemectp - 0,5 yaca;
Bcero - 1,3 yaca

Mocksa 2024




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

; : Bnageney, JeptoruHa I'.B.
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ilesb ocBOeHUS] JUCHMIIMHBI. OCBOCHHE TEOPETHUYECKUX U MPAKTHUECKHX BOIPOCOB B 00JacTh

JKCIUTyaTaluH,

BeTpodJiekTpuueckux crannuii (BOC)

33[[3‘11/1 AUCHHUIIIMHBI

IIPOEKTUPOBAHUSL U CTPOUTENIBCTBA BETPOIIEKTPUUYECKUX YycTaHOBOK (BDOY) mu

- I3YUCHUEC OCHOBHBIX THUIIOB BETPOBBIX SHEPTCTUUCCKHUX YCTAHOBOK U 0COOEHHOCTEH HX pa6OTBI B

PA3JINYIHBIX SHCPIroCUCTEMAX

- U3y4eHHe OCHOB 3KcIuyaTanuu BOC;
- U3y4EeHHE OCHOB ITpoeKkTHpoBaHus BOC;
- U3y4YeHHEe OCHOB cTpouTesibcTBa BOC;
- OCBOEHHE METO/IOB pacyeTa pexxuMoB padboTsl BOC B pa3nuyHbIX SHEPrOCUCTEMAX.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-2 Cniocoben
y4acTBOBAaTh B MPOBEJCHUN
TUTAHUPOBAHUS U BEJICHUS
pexuMa paboThI
9HEProyCTAaHOBOK Ha
OCHOBE BO30OHOBIIIEMBIX
UCTOYHUKOB YHEPTHH

N-1nk-2 JemoHCcTpupyer
NOHMUMaHHE B3aUMOCBSI3H
3aaa4 MpOCKTUPOBAHUA U
OKCILTyaTallu

3HATh:
- METOJIbI MOJICTIMPOBAHMUSI TIEPEXOTHBIX
nponeccoB B BOC;

- CIIOCOOBI U CPE/ICTBA peIlIeHUs 3a/1a4
npoektupoBanus BOC.

YMETh:
- BBIIIOJIHATB PACUYETHI PEKUMOB paOOTHI
BOC ans snektpocHaOXeHUS pa3IuIHbIX
MoTpeOuTeNel C y4eTOM Pa3IMuHbIX
(bakTOpoB.

ITIK-2 Cnocoben
y4acTBOBATh B MIPOBEACHUH
TUTAHUPOBAHUS U BEJICHUS
pexuma paboThl
SHEPrOYCTAaHOBOK Ha
OCHOBE BO300OHOBJISIEMBIX
HUCTOYHUKOB YHEPTUU

N-2nk-2 OcymiecTBasier
TUITAHUPOBAHKE U BEJCHUEC
pexxuma paboTbl
YHEPTOYCTAHOBOK Ha OCHOBE
BO300HOBIISIEMBIX HICTOYHUKOB
SHEPrUM

3HATh:
- Ha3HaueHUe, KJIacCU(UKALIUIO,
KOHCTPYKIUHU U PU3NYECKHE OCHOBBI
paboThl OCHOBHOTO HEPTETUYECKOTO
obopynosanus BOC.

YMETB:
- HCII0JIb30BaTh COBPEMEHHOE

OTEYECTBEHHOE U 3apyOeKHOE
nH(OPMAIIMOHHOE U MPOTPAaMMHOE
o0ecrieyeHne 1o BETPOBOW YHEPTeTHKE.

PTIK-1 Cniocoben
y4acCTBOBAaTh B MPOBEICHUN
HAy4YHO-HCCIIeIOBATEIIbCKIX
pabot B obmnactu (cdepe)
npodecCHOHATbHON
JeSITeIIbHOCTH

N/I-1pnk-1 OcyuecTBiser
HAYYHBII MOMCK METOJIOB
PEIICHUS UCCIIeIOBATEITHCKUX
3aj7a4 B MpodhecCHOHAIBHOM
obnactu (cdepe)

3HATH:
- XapaKTepUCTUKU U OCHOBHBIE BIMSIOIINE
(akTOpBl HA KATETOPUU SHEPTETHUECKOTO
MOTEHIIMAJIa BETPOBBIX PECYPCOB C YUETOM
COLIMAIBHO-KOJIOTUYECKUX (DaKTOpPOB.

YMETh:
- aHAJIM3UPOBATH OCOOCHHOCTH
TEXHOJIOTUYECKOI0 IIpoLecca U
sHepreTryeckre xapakrepuctuku BOC.

PIIK-1 Criocoben
y4acTBOBATh B MPOBEACHUH

NJ-2pnk-1 [IpumensieT
byHaaMeHTaIbHbIE U

3HAaThb.
- OCHOBHBIC DOHCPTCTUYCCKUC




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HAYYHO-HCCIIeI0BATEIbCKHUX
pabot B obmactu (cdepe)
npodeccruoHaIbHON
JCSITeIIbHOCTH

NPUKJIAIHbIC 3HAHUS JIJISI
PELICHUS UCCIIEIOBATENILCKUX
33124 B IpO(heCcCHOHATBHOM
obnactu (cdepe)

XapaKTePUCTUKHU BETPOBBIX
SHEProyCTAHOBOK JJIsl AJIEKTPOCHAOKEHUS
pa3IMYHbIX OTpedUTENeH;

- OCHOBHBIE TOJIOKEHUS TI0 CTPOUTENILCTBY
¥ BBOAY B 3kcIutyaTauuio BOC;

- OCHOBHBIE KPUTEPUU U ATAIbI BEIOOPA
mromaaky noj pasmenienue BOY u BOC;
- OCHOBHBIE KPUTEPUU BbIOOpA MOJEIIEN
BDY;

- OCHOBHBIE BIHSOIINE (DaKTOPHI HA
BBIPAOOTKY AnekTposHeprun BOY u BOC
JUISL 3JIEKTPOCHAOKEHUS pa3InUHbIX
nmoTpeouTenei.

YMETh:
- BBIOMpATh TUIOLIAAKY O] pa3MeIieHne
B3Y u BOC s anekTpocHaO)KeHUs
pa3IMyYHbIX NOTpeOUTENEH;

- BBIOMpATH apaMeTpbl 000pyI0BaHUS
BOC ans snekTpocHaOXKEHUS pa3IudHbIX
noTpeouTenei.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Mpo(ecCHOHaNbHOW 00pa3oBaTelbHOM Iporpamme
DHEpProycTaHOBKM Ha OCHOBE BO300HOBISIEMBIX MCTOUYHUKOB 3Hepruu (nanee — OIIOII), nampaBnenus

noarotosku  13.04.02

DJEeKTPOIHEpreTuka M 3JIEKTPOTEXHHUKA,
o0Opa3oBaHue - MarucTparypa.

YPOBCHB O6pa30BaHI/I$II BBICIICC

basupyetcs Ha ypoBHE BbICIIEro 00pazoBaHusl (OakalaBpuaT, CICIUAIUTET).

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Knaccudukanms u 10 1 6 - - - - - - - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
XapakTepucTuku BOY IToBTOpEeHue MaTepuana no pasaeny
u BOC "Kiraccudukanus u xapakrepuctuku BOY n
11 CoBpemeHHOE 6 4 - - - - - - - 2 - BOC"
COCTOSIHUE U H3yuenue mamepuanog 1umepamypHsix
TEHJCHIUH Pa3BUTHUS UCHIOUHUKOB:
BETPO3HEPTeTUKHU B [1], cTp.183-199
mupe u Poccun. [3], p-3
Knaccudukarmnus BOY [4], n.1.5, m.2.2, m.2.3
u BOC B mupe u [5], m.1.3, m.2.5
Poccun
1.2 | Xapakrepuctuku BOY 4 2 - - - - - - - 2 -
u BOC
2 OKcITyaTanus U 46 10 16 - - - - - - 20 - IToozomoeka k nadopamopnoii pabome: J1ns
ynpasienue BOY u BBINOJIHEHHS 3aJJaHUHN TI0 JJAOGOPAaTOPHBIM
B2C paboTaM HEOOXOIMMO MPEIBAPUTEIEHO
2.1 OkcrmyaTanus 1 15 5 4 - - - - - - 6 - H3Y4YUTh TEMBI U 33[1a4H BBIIIOJHEHUS
ynpasnenue BOY u 1a60paTOPHBIX PaboT, 03HAKOMHUTHCS C
B2C ONHCaHHUEM JIA0OPATOPHBIX CTEHJIOB, U3YUUTh
2.2 HanexuocTs 1 31 5 12 - - - - - - 14 - BOMPOCHI 00pabOTKH pPe3yIbTaTOB
SKOHOMHYHOCTb Ilo020mo6Ka K KOHMPOILHOU padome:
(hyHKIIMOHUPOBAHUS W3yuenne maTepuanos Mo pas3ieny
B3C "OxcmnyaTanus 1 ynpasinenue BOY u BOC" u

IIOATOTOBKA K KOHTpOJ’ILHOﬁ pa60Te
I/I3vueuue mamepuaios aumepamypHslx
HCMOUNUKOG:

[3], m4.2
[4], p.6, 7.1




[5], p.3, n.5.1

Pecypcel BeTpa u
METOJIbI X pacueTa

26

10

3.1

Pecypcel BeTpa u
METOJIbI X pacueTa

16

3.2

Beprukanbubiii
npo¢uIIs BeTpa.
Berpousmepurenbabie
KOMILIIEKCBI

10

Ilodzomogka Kypcosozo npoexma: B pamkax
paboTsl HE0OXOJMMO COOpaTh, pacCUUTATh U
MIPOAHATU3UPOBATh BETPOBBIE PECYPCHI
3aJaHHOTO peruoHa It cTpoutensecTea BOC. B
3a7iaHe BXOIUT pemeHne 3a1ad: 1. Kparkoe
ommcanne TOK perunona, rae mianupyercs
coopyxerne BOC; onmcanne KIMMaTHIECKIX
YCIIOBHIf; TOnorpaduu MECTHOCTH;
nH(ppacTpyKTypa, TPAaHCHOPTHAS AOCTYITHOCTb,
cxema JIOII, cymecTBytomue NOACTaHIIMA U
XapaKTEePUCTUKH; IPUPOJIOOXPAHHBIC 30HBI. 2.
[Toctpoenue kapThl pacipeesIeHusI BETPOBBIX
PECypCoB 10 IaHHBIM He MeHee 10-1 Ha3eMHBIX
MC c caiita «Pacniucanue Iloroasn».
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenue marepuanoB no paszzaeny "Pecypcsl
BETpa U METOABI NX pacueTa” U MOJAroTOBKA K
KOHTPOJIBHOH paboTte

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenue Matepuana no paszaeny "Pecypcsl
BeTpa M METOJBI X pacdeTa" U MOJrOTOBKA K
BBIITIOJIHCHUIO 3aﬂaHHﬁ Ha MMPAKTUICCKUX
3aHATUAX

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1],p.3, m.1.7
[4], p.5, n.3.7

OCHOBHBIE 3a/1a91
npoektupoBanust BOC

26

10

4.1

OCHOBHBIE 3a/1a91
npoektuposanus BOC

26

10

Ilodzomoeka Kypcosoz2o npoexkma: B pamkax
paboTHI HEOOXOAUMO TTPOU3BECTH BHIOOP
BapUaHTOB BO3MOXHBIX MIomanok BOC u
BEIOpaTh HAHOOJIEE ONTUMANIFHBIN BAPHUAHT IO
Pa3THIHBIM KPUTCPHUSIM.

IloozomosKka K npaKkmuueckum 3aHamusim:
Nzydenne matepuana no pazaeny "OCHOBHbIE
3amaqu npoekrupoBaHust BOC" n moaroroska k
BBITIOJTHEHUIO 3aJaHUI Ha TIPAKTHYECKUX
3aHATHAX

Iloozomoeka Kk KoHmpobHOU pabome:

6




W3yuenne maTepuaos o paszaeny "OCHOBHBIE
3ana4u npoexktupoBanust BOC" u moaroroska
KOHTPOJILHOM padoTe

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne matepuana mo pa3zneny "OCHOBHBIC
3amaun npoektupoBarust BOC" u moAroToBka K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX

H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[2], cTp.21-29
[4], n.2.1,p.4
[5], m.1.5, m1.4.2, m.2.3

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
HToro 3a cemecTp 144.0 32 16 16 0.5 775
5 Br16op moneneit BOY 7.5 6 - - - 1.5 - Iloozomoeka Kypcosozo npoexma: B pamkax
5.1 Br16op monerneit BOY 7.5 6 - - - 15 - paboTHl HEOOXOMMO BEIOPATh ONTHMAIbHBIH

BapuaHT BOVY nns BETpoBBIX ycnoBHit
miomaakyd BOC. s 3Toro J0JKHbI OBITH
BEITIOJTHEHBI clieayromue 3axaqn: 1.PaspaboTka
MOJIeNH BepTHKaNbHOTo npodmis Betpa (BIIB)
WM pacyeT 3HauYEHUH MaTPHUIIBI TIOKA3aTeNs
crenenu BIIB 2. MoaenupoBaHue rooBoro
psina (pacueTHOTo rojia) CKOPOCTH BeTpa Ha
mwiomiaake BOC Ha pa3HOii BEICOTE TIO MOAETH
BIIB (1n6o maTpuiie 3HaUC€HUH MOKa3aTems
crerienn) 3. [IpenBapuTensHEBIH BEIOOD HE
MeHee 5-u BapuaHToB Mojenei BOY no
3aJaHHBIM KputepwsiM 4. Beibop pacdeTHo
Mozenu BOY no nokazaresnsiM sHepreTnyeckoiu
3¢ EKTHBHOCTH

Ilod20mo6Ka K KOHMPOILHOU padome:
N3ydenne matepuanoB mo pazaeny "Breibop
Mozeneit BOY" u moaroroBka Kk KOHTPOJIBHOK
pabore

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[2], ctp.38-48




6 ®DakTophbl, BIUSIOLINE 7.5 15 Ilodzomoeka Kypcosozo npoexkma: BuiaBUTD
Ha SHEPreTUYECKYIO (axTopHl, BIMUAIOIINE HA ITOKAa3aTeNIn
s dextuBHOCTE BOY 1 sHepreTuueckoi a¢ppexrnBHocTH BOC 1
BOC OIICHUTH WX BIHSAHUE. JJOIDKHBI OBITh pEIICHBI
6.1 DaKTOPEI, BIHUIIOIIIC 7.5 15 3agaqn: 1. BeusiBUTH (haKkTOPEI, BIUSIONINE HA
Ha SHEPTETHICCKYIO sHepreTudeckyo 3¢ dpexrnBHOCTE BOC B
s dexTrBHOCTE BDY 11 yCIIOBUSIX BBIOpaHHOM mutomaaky; 2. Beiopats
B2C cxemy pasmenieHust BOV B cocrase BOC n
OIIEHUTH KOA(PPHUIUEHT adpOINHAMHICCKOMH
s dexruBHocty; 3. [IpoBecTr oLeHKyY
BbIpaboTKH BOC ¢ yueToMm pa3nuyHbIX MOTeph
Ilo020mo6Ka K KOHMPOILHOU padome:
N3yyenne marepuanoB no pazaeny "dakTopsl,
BJIMSIIOIINE HA YHEPTEeTUYECKYIO
s¢dextrBHOCTs BOY 1 BOC" 1 moaroroeka k
KOHTPOJILHOH paboTe
H3yuenue mamepuanog 1umepamypHbix
UCMOUHUKOG:
[2], cTp.74-79
(4], p.7
7 MopaenupoBaHue 5 1 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
MePEXO0JHBIX IToBTOpeHe MaTepuaa no paszieity
npoteccos (I1IT) 8 BOC "MozenupoBaHre NePEeXOTHBIX MPOIECCOB
7.1 MoaenupoBaHue 5 1 (ITIT) B BOC"
MePEXOJHBIX H3yuenue mamepuanog 1umepamypHbix
nporeccos (I1IT) 8 BOC UCHIOUHUKOB:
[3], cTp.127-135
8 OCHOBHBIE I0JI0KEHUS 10 2 Ilo0zomoeKka K mekyuiemy KOHmpoio:
CTPOUTENBCTBA U BBOJIA IToBTOpEHNe MaTepuaa Mo paszaery
B akcmryaranuio BOC "OCHOBHBIE NIOJIOKEHUS CTPOUTENILCTBA U BBOJIA
8.1 | OcHOBHBIC MOJOXKCHHUS 10 2 B ’KcmuTyaTanuo BOC"
CTPOUTENBCTBA U BBOJIA
B ’Kkcmutyatanuo BOC
9 BSC B cocrase 10 2 Ilodz0moeKa K KOHmMPONLHOU padome:
BETPOIU3EIBHOIO W3yuenne matepuainos no paszaeny "BOC B
komruiekca (BJIDK) cocraBe BeTpoau3enpHoro kominiekca (B2K)"
9.1 B3C B cocrase 10 2 1 TIOATOTOBKA K KOHTPOJIFHOH paboTe
BETPO/IM3EIbHOTO H3yuenue mamepuanos 1umepanmypHsix
komruiekca (BJI9K) UCMOYHUKOS:




[2], cTp,48-56
[5], n.1.4, m.4.1,1.4.3

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogoit mpoekr (KII) | 68.0 - - - 32 0.3 31.7 -
Bcero 3a cemectp 144.0 32 - - 32 0.8 39.7 335
Hroro 3a cemecTp 144.0 32 - - 34 0.8 73.2
HUTOTIO 288.0 - 64 16 16 36 1.3 150.7

IIpumeuanue: Jlek — neknuu; JIab — mabopartopusie padotsl; [1p — npaktuueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccupurauus u xapakmepucmuxu BOY u BOC

1.1. CoBpeMeHHOE COCTOSIHUE U TEHJCHIINH Pa3BUTHS BETPOIHEPreTHKU B Mupe U Poccuu.
Knaccugukanus BOY u BOC B mupe u Poccun

CocTosiHME COBpPEMEHHOW MHPOBOWM BETPOIHEPIeTUKH, BKIOYas OQPQIIOPHYI0O H MAalyIo
BeTpodHepreTuKy. COBpPEMEHHOE COCTOSIHUE BeTpodHepretuku B Poccuu. I'ocynapcTBeHHbIE
(bopMBbI TOAEPKKH PA3BUTHS BETPOIHEPreTUKU B Mupe U Poccuun. TenaeHunu pa3BuTHs MUPOBOI
BeTpodHepreTrkd. OCHOBHBIE KiIacCUUIIMPYIONTUE Mpu3Haku BOY. MupoBbie U 0TEYECTBCHHBIE
cTaHaapThl, Kiaaccupunupyronme BOY nmo mommuoctu. Knaccudukanus BOY no opuenTanuu ocu
Bpameanss BK 1o oTHomeHuio k HampaBieHHIO BeTpoBoro mortoka. Kmaccudpukamus BOY mo
MPUHIIMITY UCTOJIb30BaHUSI BEKTOPHOM PHEPIUM JIBIKYIIUXCS BO3AYHIHBIX Macc. Knaccudukanus
BDY mno Tunmy mnorpeOutenss (aBTOHOMHBINA, JIOKaJdbHAas DSHEProcUCTeMa, OOBbEIMHEHHAsS
sHeprocucreMa). BOVY ¢ BepTukaibHOil 0chio BpaieHus: potopsl CaBoHHYCa, YallleYHble POTOPHI,
poropsl lapre, Oapabannbie potopbl. OCHOBHbIE KOMIOHEHTHI poropa Jlapbe. Moaudukammu
poropa [aprwe. IIpenmymiectsa u Hegocratku BOY ¢ BepTukanbHOU ochio BpaieHusa. OCHOBHBIE
KOMITOHEHTHI BOY ¢ ropu3oHTanbHOM OChIO BpallleHUs U UX Ha3HAYEHUE: BETPOKOJIECO; CUCTEMBI
pEerylvpoBaHUs; TOHJOJIA; YCTPOMCTBA OpHEHTAllMM Ha BeTep; TreHepaTopel;, OamHs BIY;
bynnamenTsl opdmopHEIX U OeperoBeix BOYVY. CpaBuenne BOVY c¢ BeprukanpHOM U
TOPU30HTAIILHOM OCBIO BpallleHUSI.

1.2. Xapakrepuctuku BOY u BOC

[IpeoOpazoBanue sHepruu B BOY. Ilotepu sueprum B BDY. Kosdduument momuocTH.
OnTUMaIBHBIN PeKUM PabOTHI BETPOKOJIECA IO KPUTEPUIO MAKCUMyMY KO3 (OHUIIMEHTA MOIIHOCTH.
Cuiibl, JACHCTBYIOIIME HaA JIONAacThb BETpoOKosieca. BiusHue yria yCTaHOBKM JIONAcTed Ha
kodpduureHT  MomHocTH.  Paboume  XapaKTepHCTUKM  BeTpojBUTaTeNsa.  MOIIHOCTHAs
XapaKTEePUCTUKA BETPOABUTATEIIA.

2. Dxenavamauus u ynpaeiernue BOY u BOC

2.1. OkcmnyaTtanus u ynpasiaenue BOY u BOC

PabGorta BerponBurarenss 6e3 perynupoBaHus. CriocoObl OrpaHUYECHHS KPYTSIIETO MOMEHTA.
PerynupoBanue KpyTsIero MOMEHTa IIOBOPOTOM JIOMACTH. PerynmpoBaHHME CpPBIBOM IIOTOKA.
OcoOennoctu pabotrsl BOY ¢ AI, CI' u ACT" B sHeprocucreme. basucHas u mynabcupyromas
mouHocTs BOC. Berpozapsinneie craniuu. BOY, pabotaroniye Ha HM301MPOBAaHHYIO Harpysky.
Tunoble CTPYKTYPhI BETPO-AU3EIbHBIX KOMITJIEKCOB.

2.2. HafnexHOCTh U 5KOHOMUYHOCTH (pyHKIIMOHUpoBaHus BOC

TpeboBaHusi K cUCTEMaM yIpaBi€HHs U 3aliuTbl. @OYHKIMM CHCTEMbI YIpPaBICHUS.
@DyHKIMOHAIBHBIE IEMEHTHI CUCTEMBI ynpaBieHus. [Ipumepsl cucrem ynpasinenus BOVY. Ilpumep
cuctemsl ynpasieHuss BOC. Tunossle pexxuMbl padotel BOY. DnekrpoMexaHnueckue nepexoaHbie
nporieccel B BOY. Monenuposanue pexxuMoB padbotsl BOY.

3. Pecypcwi sempa u Memoobl Ux pacuema

3.1. Pecypchl BeTpa 1 METOABI UX pacueTa

Knaccudukanus xapakTepuCTUK BETpa B COOTBETCTBHUM C IPOEKTHBIMU 3a/JadyaMH IIO0
P/152.04.275-89. BpeMeHHblE BapHalMMd CKOPOCTM M HampaBieHUM BeTpa. PakTuyeckue u
TEOPETUYECKHE MOBTOPSEMOCTH CKOPOCTH BeTpa. KpaTKkocpouHble Bapualuu CKOPOCTH BETpa:
TypOyJIEHTHOCTb, TMOPBIBUCTOCTh BeTpa. OKCTpPEMallbHasi CKOPOCTb BeTpa. OHEpPreTudyecKue
XapaKTepUCTUKU BETpa: MOILIHOCTh U 3Heprus. Bnusuue oporpadgumu mectHocTH Ha (OpMUPOBAHNE
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BeTpa: IIEPOXOBATOCTb MECTHOCTH, (OPMBI 3E€MHOH IOBEPXHOCTH. BiusHUE MNpensaTcTBUM Ha
BETPOBOM TMOTOK Haj IUIOCKUM penbepoM. OCOOEHHOCTH BETPOBOTO IMOTOKA HaJl HEMJIOCKUM
penbedoM. Tunmsanus HeEIockoro penbeda. Meronuyeckue OCHOBBI OLCHKH BIMSHUS 3€MHOU
IIOBEPXHOCTU HA CKOPOCTb BeTpa. MojenupoBaHue BeTpa B TOYKEe A IO JaHHBIM HAa3¢MHOU
METEOCTaHI[UH, PACCMATPUBACMON B KA4eCTBE aHAJOra, Il PaBHUHHON U XOJMHUCTOM MECTHOCTH.
MHoronernue BapualMM CKOpocTH BeTpa. Bpibop pacuetHoro roga. TpeOoBanus Kk psgy
HaOJII0JIEHUI CKOPOCTH BETPA B IPOEKTHBIX 3a/1ayax.

3.2. BeptukansHbiii npoduiib BeTpa. BeTponaMepuTeabHbIE KOMIUICKCHI

Beprukaneupiii npoduns Berpa. Jlorapupmuueckuii M CTENEHHON 3aKOHBI BEPTUKAIHHOTO
npodwis Berpa. OOLIENPUHATHIE METOAMKM MOJAEIMPOBAHUSA U ANIPOKCHUMALMU BEPTUKAIBHOIO
npoduiis BeTpa cpenHeil CKopocTH BeTpa B Mupe u Poccun. MeToasl nepecdyera moBTOPSIEMOCTH
CKOpOCTH BeTpa Ha BblcOoTy. Berpomsmepurenbhble kommiekcsl (BUK): crannaptHas ctpykrypa;
OCHOBHBIC 3Tanbl M TPeOOBAHUS MPOBEIEHHUS BETPOM3MEPEHUH; OCHOBHBIE M3MEpsIeMbIe JaHHBIC U
TpeOoBaHUS K HHUM. Pemnpe3eHTaTHBHOCTb [aHHBIX BEeTpOMOHHUTOpUHra. OOpaboTka JaHHBIX
BeTpousMmepenuil. Paspaborka Mojenell BepTUKadbHOro mpoduis BeTpa MO JaHHBIM
a’pOJIOTMYECKUX CTAaHUMH M BETPOMOHOTOpPHMHra. MOJEIUMpOBaHUE CKOPOCTH BETpa Ha
paccMaTpuBaeMON IJIOIIAKE HA 3aJaHHYIO BBICOTY.

4. OcnosHuie 3a0auu npoekmuposarusi BOC

4.1. OcHoBHbI€ 3a1aun npoekTupoBanus BOC

Oransl npoektupoBanus BOY u BOC. IlpennpoektHbie U npoekTHbIe cTaguu co3fganuss BOC.
WNupopMalilnoHHbIE MCTOYHMKH 110 BETPOBBIM pecypcam: CHIpaBOUYHMKHM 10 KIUMATy, ATiIachl
BETPOB, KIMMAaTUYECKHE AapXUBBl JaHHBIX B riobanbHON cetu HuTepHer. OcoOeHHOCTH
UCTIOJIB30BAaHUS JTAHHBIX M3 Pa3HBIX MH()OPMAIMOHHBIX MCTOYHHKOB. V3MepuTenbHbIE MPHOOPHI.
MeToapl OLEHKH BETPOBBIX PECypcoB, Oa3UpyrOIIMecs Ha pa3HbIX MCXOJHBIX JaHHBIX U
IpPUMEHSIEMbIE HAa pa3HBIX 3Talax MPOEKTUPOBAHUS: HAa JIAaHHBIX aTjlaca BETPOB; DKOJOTHUYECKHUE;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE; CTATUCTUYECKHE (METOJ KOPPENSLUOHHOTO MpeICKa3aHus;
METO/ TOA00Ms); HA OCHOBE MCIOJIB30BAHMS UITUTEIBHBIX PSAIOB HAOMIOEHUN. JTambl BHIOOpA
ionaaku noj pasmemenne BOC B aHeprocucremMax M M30JIMpPOBaHHBIX 3Heproysiax. Kpurepun
BbIOOpa uiomanku noa BOC: pecypce, orucTuka CTpOUTENbCTBA U OKCIUTyaTalluM, CXeMa BbIIadu
MOLTHOCTH  (NOJKJIIOYEHHWE K  CyIIecTBywomedl  anekTpuueckoil  cetu).  IIpobnemsl,
UIECHTU(DUIMPYIONTUE HENMPUTroAHOCTh Iomanku mog BOC. CoBpeMeHHbIE MHPOBBIE U
OTEUYECTBEHHBIE CTAHIaPThl B BETPOIHEPTETHKE.

5. Boibop mooenen BOY

5.1. Beibop mozeneit BOY

CoBpeMeHHbIE MHUpPOBBIE U OTEUECTBEHHBIE CTaHAAPThl NMPU (OPMUPOBAHUU KPUTEPUEB U
TpeOOBaHUN s TpeABapUTENIbHOrO BbIOOpa obOopymoBanus BOC B »sHeprocucremax u
M30JIMPOBAHHBIX AHeproysnax. OcobeHHOCTH BbIOOpa eaAMHUYHOM MoltHOocTH BOY B cocrae BOC
B DHEPrOCUCTEMAax M HM30JMPOBAaHHBIX dHeproysiax. Kmmmarnueckoe ucnonnenune BOY. Meronbl
pacuera ONpeAesIOIIMX IapaMeTpoB IIpU BBIOOpE Kiacca OE30MacCHOCTH: AKCTpEMallbHOU
CKOpOCTH BeTpa M TypOYJIEHTHOCTH. TpaHCHOPTHpPOBKa W MOHTaxX BDOY pasHON MOIIHOCTH.
Metoapl (M JOMyIIeHHs]) pacyeTa ToJIOBOM BBIPAOOTKM 3JEKTPOIHEPruu eAuHuYHOM BOVY.
Kpurepun  sHeproapdextusHoctn BDOY. Beibop BapuantoB BDY mo  kputepusm
HEProdh(PEeKTUBHOCTH.

6. @axmopuwi, eausowue Ha snepcemudeckyio s¢hpexmusnocmos BIY u BOC
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6.1. ®akTopsbl, BAUIIOMKE HAa S3HEPreTHYecKyIo 3¢ dexkruBHOCTE BOY 1 BOC

MopenbHble U HATYpHBIE MOIIIHOCTHBIE XapakTepucTuku BOY u ux ocobenHoctu. Meroauka
ompeseNieHus: BEIpaOoTKH 3Heprun BOY npu Hanumuuu UCXOAHON MHPOPMAITUU U €€ OTPaHUICHHOM
obbeMe. BrusiHME pa3mMuHBIX peadbHBIX YCIOBHM Ha 3HepreTudeckue nokaszarenu BOY. Ilepecuer
MOIIHOCTHBIX XapakKTepUCTHUK BOY ¢ pasnmuyHbIMU CUCTEMaMH PETYIHPOBAHUS s (DAKTHUCCKUX
ycinoBuii. Brnusaue mapamerpoB BOVY (muamerpa BK u BbICOTHI OamiHu) Ha DHEPreTUYECKHE
nokasarenn BOY. BrnusHue mapameTpoB Mojeneil BepTUKaIbHOTO npoduiis BeTpa (moka3aTens
CTEMeHH, NapaMeTpa IIepOX0BaTOCTH) Ha sHepreTuueckue nokasarenu BOY. OcobenHoctu paboThl
BDY B ycnoBusix xononHoro kiuMata. Ilotepu BeIpaboTKH, BhI3BaHHBIE 00neneHeHHeM. CIoco0bI
3amutel BOY  or  oOnemenenus.  MeToauka — OmNpeNEiCHUsS ~— BBIPAOOTKH  DHEPIHH
BETpO3HEpreTuyeckord craHmuu. DPPekr «3areHeHus» wMaccuBa BOY B cocrae BOC.
Asponnnamudeckas ddpdextuBHOCTh MaccuBa BDOY B cocrae BOC. Cxembl pa3mernieHuss BOY B
cocraBe BOC. MoaenupoBanue pexxumoB pabotsl BOY B cocrase BOC.

7. Mooeauposarue nepexoonwix npoyeccos (I111) ¢ BOC

7.1. MonenupoBanue nepexousix nporueccos (I11T) B BOC
Marematnueckas wmojaeiab BDOY. Pexumbr paboret BOY. MopaenupoBanue mepexoIHbIX
npoueccos B BOVY.

8. OcHoBHbIE NOJ0IHCEHUS. CMPOUmMeIbecmea U 86004 8 skcnayamayuio BOC

8.1. OcHOBHBIE TIOJIOKEHUS CTPOUTENBCTBA U BBOJIA B dKCIUTyaTanuio BOC

Craguu pazpabotku [1CJ[. DkcniepTu3bl NPOSKTHON JOKYMEHTAIIMM Ha CTPOUTENbcTBO BOY un
BOC. 3akynka oOopynoBaHus, JOTHCTHKA, TOJITOTOBKA M OpraHU3alMs CTPOUTEIIbCTBA
(peanmuzanus [TIOC). CtpourtenbHO-MOHTaXKHBIE PadoThI, KOHTpols CMP, mycko-Hanmaaka u BBOJ
BOC B skcrmyaranuio. Opranuzanus sxcrutyaranua BOC. Bunbl skcriTyaTaliuOHHBIX padoT.

9. BOC 6 cocmage sempoouszenvrozo komnuaexca (B/IK)

9.1. BOC B cocrtase BerpoauzensHoro kommiekca (BJI9K)

Crpykrypnsle cxembl BJIOK. Ilokazatenu sueprernueckoit sddexkruBHoctu BJIDK. Bribop
CTpyKTypbl u ob6opynoBanuss BJIOK. Anroputm pacuéra pexuma paboter BJIDK 06e3
aKKyMYyJMpOBaHUs. ANroput™ pacuéra pexuma pabotsl BJIDK mnpu Hamuumu cucTeMbl
AKKyMYJIMPOBaHMSI SHEPTUU.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Bri6op nHPOPMaIIMOHHOTO UCTOUYHHKA JIJIsI OIEHKH BETPOBBIX PECYPCOB B 33JJaHHOM TOYKE;
2. Pacuer OCHOBHBIX SHEPIreTUUECKUX XapaKTEPUCTUK BETPA;
3. MopenupoBaHue pecypcoB BeTpa Ha 3agaHHoU momiaake BOC mo nanHbpIM Ha3eMHOM
METEOCTaHIUU;
4. PazpaboTka MOJIeNTH BEPTUKAIBHOTO MPOGUIIS BETPaA JIJIsi BETPOBBIX YCIOBHM TUIOIAKH
B3C no nanHbIM pa3inuyHbIX HHHOPMAITHOHHBIX HCTOYHUKOB;
5. CraTucTuyeckre MeTo/Ibl BOCCTAHOBJIEHUS IaHHBIX BETPOBBIX PECYPCOB;
6. Bri6op momtanku BOC.

3.4. TeMbl 1a00paTOPHBIX padoT
1. UccnenoBaHue SKCITyaTalliOHHBIX XapaKTEPUCTHK BeTpoarperara;
2. UccnenoBanue pexumoB padotsl BOY ¢ ACT;
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3. UccnenoBanne pesxxuMoB paboTel BOY B ceTH 1 Ha aBTOHOMHOTO TIOTPEOUTEIS.

3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAYUU RO Kypcosomy npoekmy/pabome (KIIP)

KoHcynpTanuu HampasiieHbl Ha BBINOJIHEHHE pa3jena KypcoBoro npoekra "TOK perunona.
CpeHEeMHOTOJIETHHE HHEPreTHUeCKUe XapaKTepUCTHKU BeTpa B paccMaTpUBaEMOM
paiione crpoutenscrBa BOC" moj pykoBoacTBoM mpenojaBaTens. B pamkax yacoB Ha
IPYNIOBBIE KOHCYNBTALUU Pa30uparoTcs Haubosee BaKHbIE YacTH pa3zena.
KoHcynbranuu HampaBieHbl Ha BBIIOJHEHHE paslena KypcoBoro mnpoekrta "Beibop
mwiomaaku BOC. MopenupoBanue psiza CKopocTd BeTpa u3 Touku MC-aHaiiora Ha
momanky BOC" moj pykoBOACTBOM IpemnojaBaTess. B pamkax 4acoB Ha TpyImoBble
KOHCYJIbTAllMK pa3OuparoTcsi HanboJsiee BaXKHbIE YaCTH pa3jiea.
KoncynbTranuu HampassieHbl Ha BBITIOJIHEHHE pa3jiesia KypcoBoro npoekrta "Beibop moaenu
BOY no nokazarensm sHeprodp@exkTuBHOCTU" TOJ PYKOBOACTBOM IpernojaBatend. B
paMKax dYacoB Ha TPYIIOBbIE KOHCYJIbTAIMK Pa30MpaAIOTCs HanOoIee BaKHBIE YaCTH
paszzena.
Koncynpranum HampaBiieHbl Ha BBIMOJHEHUE pasjenia KypcoBoro mpoekra "Pacuer
BbIpaboTkn BOC" mopa pykoBoJCTBOM mpernojaBareis. B pamkax 4acoB Ha TpYIIOBbIE
KOHCYJIbTAllMH pa30uparoTcsi HanboJiee BaXKHbIE YAaCTH pasjiea.

Texywuti konmpoas (TK)

KoHcynpranuu HamnpaBieHbl Ha MOJATNOTOBKY K KOHTPOJIBHOMY MEPONPUATHUIO TIO pa3eily
"Knaccudukanus u xapakrepuctuku BOY u BOC"

KoHcynpranum HanpaBieHbl Ha NOATNOTOBKY K KOHTPOJIBHOMY MEPONPUATHUIO IO pa3feily
10 pazzeny "Okcruryatauus U ynpasiaenue BOY u BOC"

KoHcynpranuu HanpaBieHbl Ha MOJATMOTOBKY K KOHTPOJIBHOMY MEPONPUATUIO IO pa3eily
"Pecypchl BeTpa 1 METOABI UX pacueTa”

KoHncynpranuu HanpaBieHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPONPUATHIO IO pa3feny
"OcHoBHbIE 3a71aun TpoekTHpoBanus BOC"

KoHncynpranum HampaBieHbl Ha MOJATNOTOBKY K KOHTPOJIBHOMY MEPONPUATHIO MO pa3zeny
"Br16op mozeneit BOY"

KoHncynpranum HanpaBieHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPONPUATHIO IO pa3feiny
"Br16op mozeneit BOY"

KoHncynpranum HanpaBieHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPONPUATHIO IO pa3fenny
"MonenupoBanue nepexoansix npoueccos (I11T) B BOC"

KoHncynpranum HanpaBieHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPONPUATHUIO TIO pa3feiny
"OCHOBHBIE TIOJIOKEHUS CTPOUTENBCTBA U BBOJA B AKCILTyaTamnuo BOC"

KoHncynpranum HanpaBieHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPONPHUATHIO MO pa3lieny
"BOC B coctaBe BeTpoausensHoro kommiekca (BA2K)"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosoii npoexT (KII)

TeMmpsr:

- Bo16op 1 060cHOBaHME BETPOIIEKTPUUECKON CTaHIIUHU, BXOs1Iel B coctaB ODC
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-12 |13-16 | 3auerHas
Pasnen 1 2 3 4 3amura
KypCOBOTO KypPCOBOTO
MPOEKTa MIPOCKTA
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O6bem
paznena, %

20 30 30 20 -

BrimomaeHHBIN
00BeM
HapacTarIUM
urorom, %

20 50 80 100 -

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

TOK perunona. CpeTHEMHOTOJICTHUE YHEPTETUUYECKUE XAPAKTEPUCTUKHU BETPA
B paccMaTpuBaeMoM paiioHe ctpoutesbctea BOC

2 Br16op momanku BOC. MoaenupoBanue psila CKOPOCTH BETpa U3 TOUKH
MC-anainora Ha miomaaky BOC

3 Br16op mogenu BOY no nokaszarensim sHEprodPpPpeKTHBHOCTH

4 Pacuet BeipaboTku BOC
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHUpPOBaHHbBIE PE3yIbTaThl 00Y4YEHUS 110 Kot Howmep pa3aena qucuuiivgsl (B OneHouHOe CPeNCTBO
JUCLUATIIINHE COOTBETCTBUH C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazjeom 1) 1]2[3]4]5]6[7]8]9
3HaTh:
CIIOCOOBI M CPEJICTBA PEILEeHU 3a/1a4 V-1 + KonTtposnbHas pabora/3anaun
npoektupoBanust BOC npoektupoBanust BOY u BOC
METO/bl MOAETHPOBAHUS IEPEXOAHBIX V-l + TectupoBanue/MoenupoBanue
niporieccoB B BOC nepexoHbIX mpoieccoB B BOC
Ha3zHauyeHUe, KJacCU(UKALUIO, KOHCTPYKIMH TectupoBanue/Knaccuduxanus u
1 (U3HYECKHE OCHOBBI paOOTHI OCHOBHOTO NA-2mk-2 + xapakrepuctuku BOY u BOC
sHepreTudeckoro oobopynoBanust BOC
XapaKTePUCTUKH U OCHOBHBIE BIMSIOIINE KonTtponbHas padbora/MoaenupoBanue
(akTOpBI HA KATETOPUU YHEPTETHUECKOTO V-1 + CKOpOCTH BETpa B 33JJaHHOH TOYKE U HA
-1lpmk-1 .
MOTEHI[MajIa BETPOBBIX PECYPCOB C YUETOM 3aJJaHHOH BBICOTE
COITMAIIbHO-9KOJIOTHYECKUX (DaKTOPOB
OCHOBHBIE BIUSAIOIINE (GaKTOPBI Ha BEIPAOOTKY KontponbHas pabora/Pacuer BbipaboTKH
anexktposHepruu BOY u BOC s VJT-2 + anekTposHepruu BOY u BOC ¢ yuetom
-2PrIK-1
3JIEKTPOCHAOKEHHUS PA3TUUHBIX pa3InYHbIX (PAaKTOPOB
norpedurenei
OCHOBHBIE KpUTEpUH BbIOOpa Mojeneit BOY NJ-2pnk-1 + KonTtposnbHast padora/Beibop mogenu BOY
OCHOBHBIC KPUTEPHH U ITAITBI BBIOOpA VIJT-2pmca + KonTponbnas padbora/3anauu
Iomaaku noja pazmenienue BOY u BOC npoektupoBanus BOY u BOC
OCHOBHBIE TTOJIOKEHHS 110 CTPOUTEIBCTBY H TectupoBanre/OCHOBHBIE TTOJIOKEHHS
BBOJY B 3KcIuTyatanuio BOC N-2pnx-1 + CTPOUTENBCTBA M BBOJA B AKCILTYaTaIHIO
B2C
OCHOBHBIE SHEPreTUYECKHE XaPAKTEPUCTUKH TectupoBanue/Knaccuduxanus u
BETPOBBIX JHEPrOyCTAHOBOK IS e, + xapakrepuctuku BOY u BOC
-2PTIK-1
AJIEKTPOCHAOKEHHUS PA3TUUHBIX
norpedurenei
YMerb:
BBITIOJIHATH PacyeThl pexumoB pabotst BAC | M-1nk-2 | 1 | | [ [ | 1+ |Kourponsuas pabora/BerponusenpHpie
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IUTSL DIIEKTPOCHA0KEHUS Pa3TTHUHBIX
MOTPEOUTENEH C YIeTOM Pa3IuIHbBIX
(hakTOpOB

KOMIIJICKChI

HCIIOJIb30BAaTh COBPECMCHHOC OTCYCCTBCHHOC U

3apy0OekHOe HH()OPMAITMOHHOE U

KonTponpHas padbora/3anaun
npoektupoBanus BOY u BOC

. NA-2nk-2

MPOrpaMMHOE 00ECTICYECHUE 110 BETPOBOI

SHEPreTHuKe

aHAJIM3UPOBATh OCOOCHHOCTH KonTtponbHast pabora/3anaun 3KCIUTyaTallliu

TEXHOJIOTMYECKOI0 Mpolecca u u ynpasinenus BOY u BOC

sHEepreTyeckue xapakrepuctuku BOC UJT-1prxc1 JNaGoparopuas paGora/SlaGopaTopHsie
paboThl 1o pazaeny "DKCIulyatanus u
ynpasiaenue BOY u BOC"

BBIOMpaTh MapameTpbl obopynoBanus BOC KonTponbnas pabota/BerpoauzenbHbie

JUTSI DJIEKTPOCHAOXKEHHS Pa3JIMUHBIX N-2prk-1 KOMILIIEKCHI

norpedurenen

BBIOMpATH MIIOIIAKY MO pasMenieHrne BOY KonTponbnas paborta/3anaun

u BOC nst anekTpocHaO)KeHUsT pa3IunIHbIX N-2prk-1 npoektupoBanusi BOY u BOC

norpedurenei
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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
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 3agauu npoextupoBanusi BOY u BOC (Kontposnbhas pabota)
2. 3agaum skcruryatanuu u ynpasieaus BOY u BOC (KonTposisHas pabota)
3. Kimaccuduxkamus u xapakrepuctuku BOY u BOC (TectupoBanue)
4. MopenupoBaHue CKOPOCTH BETpa B 33/IaHHOM TOUKe U Ha 3ajaHHOM BbicoTe (KoHTponpHas
pabora)

®dopma peanmsainuu: Y cTHas popma
1. JlabopaTtopHbie paboThI 110 pa3aeny "Dkcruryaranus u yrnpasieaune BOY u BOC"
(JTaboparopnas pabota)

2 cemecTp

dopma peanuzanuu: [TuceMenHas padbota
1. Berpoausensabie kKomiuiekcsl (KorTponsHas padora)
2. Bei6op mogenu BDOY (Kontponbhas pabota)
3. MoaenupoBanue nepexoausix mpoueccoB B BOC (TectupoBanue)
4. OcHOBHBIE MTOJIOKEHUS CTPOUTENBCTBA U BBO/A B dKciuryartanuio BOC (TectupoBanue)
5. Pacuer BeIpaboTKu 3nekTposneprur BOY n BOC ¢ yueToM pa3nndHbIX (HaKTOpOB
(KonTpoawpHas pabora)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMUILIUHBI SBISETCS NPUIOKEHUEM A.
bamibHO-peNTHHIOBas CTPYKTYpa KYpCOBOTO MPOEKTA SIBISIETCA MTPHIIOKEHUEM b.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 IMCIHIIIMHE

Oxzamen (Cemecmp Nel)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

Oxsamen (Cemecmp Ne2)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Kypcosou npoexm (KII) (Cemecmp Ne2)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBISETCS OLIEHKA 3a 2 CCMECTD.

Ipumeuyanue: OneHOYHBIE MaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCLHUIIJINHBI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. OcHOBHBIE XapaKTEPUCTUKHU BeTpa. Pecypchl BeTpa M METOJIbI X pacyueTa : yueOHOoe mocooue s
BY30B 110 CHelMabHOCTH "HeTpaauiroHHbie U BO300OHOBIISIEMbIE HCTOYHUKH dHEpPTUn"
HarnpaBieHus "Inexrposnepretuka” / I'. B. [leproruna, H. K. Manunus, P. B. [1yraues, T. A.
lecronanoa, Hau. uccnen. yu-tr "MOHN" . — M. : U3a-Bo MDU, 2012 . — 260 c. - ISBN 978-5-
7046-1378-7 .,

2. TeXHUKO-PKOHOMUYECKOE 0OOCHOBAHKE BETPOBOM AJIEKTPOCTAHIIMU B COCTABE BETPOAM3EIHHOTO
KOMIUIEKCA : METOIMYECKUE YKa3aHUs K BBIMOJIHEHHIO KypCOBOIO MIPOEKTa MO KypCy
"ITpoextupoBanue u sxkciuryaTanus COC u BOC" no HanpasieHuto "DeKTpo3HEpPreTuka u
anektporexnuka" / A. I'. Bacwskos, I'. B. [leproruna, H. JI. Kapmnos, JI. A. Yepnos, Hari. uccnen. yu-
T "MBOUN" (HUY"MBHU") . — M. : U3a-80o MDBU, 2018 . — 90 c.
http://elib.mpei.ru/elib/view.php?id=10296;

3. Lroes, P. C. HerpaauunoHHas BETPOIHEPIeTHKA | yUeOHOE TTOCOOHE MO KypCy
"HerpaaunuonHas 3HepreTuka’ mo mporpaMMe noJAroToBKM "JHEProycTaHOBKM Ha OCHOBE
BO300HOBISIEMBIX BUI0B dHepruu'" HanpasieHus 140400 "DiekTpodHepreTuka U JIeKTPOTexXHUKA"
/ P. C. lroes, Ham. uccnen. yu-t "MOHN" . — M. : U3narensckuit njom MOU, 2014 . — 168 c. - ISBN
978-5-383-00885-0 .;

4. BerpoaHepreruka : yuedOHoe mocobue 1o kypcam "TeopeTrnueckre OCHOBbI HETPAAUIIMOHHON U
BO300HOBIsIeMOl dHepreTHKHU", ""DU3HUecKre OCHOBBI HCIIOJIB30BAHMS BO30OHOBIISIEMBIX
ucTOYHUKOB 3Heprun” u ap. / A. I'. Bacwkos, I'. B. [leproruna, H. K. Manuuun, P. B. [Iyraues,
Han. uccnen. yu-t "MDHU" . — M. : U3n-Bo MOU, 2016 . — 384 c. - ISBN 978-5-7046-1765-5 .
http://elib.mpei.ru/elib/view.php?id=8650;

5. A. B. Bo6pos, B. A. Tpemscos- "BeTpoau3enbHble KOMIUICKCH B ICIIEHTPATU30BAHHOM
anexkTpocHabxkenun", M3narensctBo: "Cubupckuit penepanbubiii yauepcuret (COVY)",
Kpacnosipck, 2012 - (214 ¢c.)

https://biblioclub.ru/index.php?page=book&id=364042.

5.2 JIuueH31M0HHOE 1 CBOOO/IHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT 0(pUCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneokondepeniuu (Maitan, Coepmxas, BK u np).

5.3 UntepHeT-pecypchl, BKIWYas npodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-
ClIpaBO4YHbIC¢ CUCTEMBbI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmoreka - https://elibrary.ru/

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

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

6. Kypnaa Science - https://www.sciencemag.org/

7. daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaUMCHOBAHHC
VY4eOHble ayauTopun ['-204, Yyebnas CTOJ Y4eOHbIi, cTyl, TpuOyHa, mKad s
JUIS TIPOBEJICHUS nabopatopus JOKYMEHTOB, BEIlIaJIKa IS OEK/bI, TOCKa
JIEKIMOHHBIX 3aHATUI "Bo3o0OHoBIIsIEMBIE MEJIOBasl, MyJIbTUMEIUMHBIN MPOEKTOP, IKPaH,

1 TCKYHICTO KOHTPOJIA

VICTOYHUKH SHEPTUH"

yKa3Ka Jia3epHasi, 1a00paTOpHBIA CTEH],
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Y4eOHble ayAUTOPUHI

JUTSL TIPOBEICHUS
MPaKTUYECKUX
3apsatuit, KP u KII

Y4eOHble ayAUTOPUHI

I'-204a,

I'-204, YuebHas

KomnberoTepHslii Kitace

HOYTOYK, KOHJUITHOHED
CTOJI IPENOAaBaTENs, CTOJ KOMIIbIOTEPHBIN,
CTYJI, IIKa( 1JI JOKYMEHTOB, BEIIajIKa JUIsl
OACXKAbI, CTOJI OJId COBeHlaHHﬁ, KOMIIBIOTCpHAas
CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH, AOCKa
MapKepHasl IepeBI>KHas1, HOYTOYK,
KOMIIBIOTEP NEPCOHAIBHBIN, KOHIULIMOHED,
TEJIEBU30D

JUTSL TIPOBEICHUS
1a00paTOPHBIX
3aHSITHU

Y4eOHbIe ayIUTOpUU

nabopaTopus
"Bo3o0HoOBIIsIEMBIE
HWCTOYHUKHU SHEpruun"

CTOJI y4eOHBIH, CTYyI, TpUOyHa, mKad 1s
JOKYMEHTOB, BEIlaJIKa JJIsl OJEXKIbl, JOCKa
MEJI0Basi, MyJbTUMEIUWHBIN IIPOEKTOP, IKPaH,

yKa3Ka J1a3epHasl, 1a00paTOpHBIA CTEH],

JUISl TIPOBEJICHUS
IIPOMEKYTOUHOU
aTTecTauuu

Ilomenienus st

['-204a,
KommnbrorepHslii knacc

I'-206, ActiupanTckas

HOYTOYK, KOHIUIIMOHED
CTOJI IIPEI0IaBaTeNsl, CTOJ KOMIIbIOTEPHBIH,
CTYJ, Kad /Ui JOKyMEHTOB, BEIlajaKa JJIs
OJIEK/Ibl, CTOJI JJIs1 COBEIaHUM, KOMIBbIOTEpHAs

CeTh C BbIXOJI0OM B MIHTEpHET,
MYJIbTUMEAMUHBIN IPOEKTOP, FKPaH, 10CKa
MapKepHas NepeBUKHasi, HOYTOYK,
KOMIIbIOTEP NE€PCOHANIBHBIN, KOHAULIMOHED,
TEJIEBU30D

CaMOCTOATEIIbHOMN
paboThI

Ilomentenus st

kadenpst "T'BUD"

I'-209,

Kpecio paboyee, CTyIl, Kad i JOKYMEHTOB,
CTOJI MMCbMEHHBIH, TyM0a, KOMIIBIOTEPHASI

CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED

NEPCOHAJIbHBIN, IPUHTEP, KOHIUIIMOHED

KOHCYJIBbTHPOBAHUSA

TTomemenust misa

IIpenonaBarenbckas
kad. "I'BUD"

I'-225, KinanoBas

CTYJ, mKad U1 TOKyMEHTOB, IKad s
OJICXIBI, CTOJI TUCHMEHHBIN, TyMOa,

KOMITBIOTEpHAsI CETh C BBIXOJIOM B MIHTEpHET,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, HOYTOYK,

KOHIUIIMOHEP, KHUTH, YIeOHUKHU, TOCOOUS

XpaHEHHS
o0opyIoBaHUs U
y4eOHOT0 UHBEHTaps

kadenper "I'BUD"

CTCJIIAXK IJId XpaHCHUA HHBCHTAaps, CTYJI, CTOJI
MUCHbMEHHBIN, KOMIBIOTEPHAS CETh C BHIXOJIOM
B HTepHeT, Ha0Op MHCTPYMEHTOB IS

npoUIAKTHIECKOTO 00CTYKUBAHUS
000py10BaHust, HA0OPHI JEMOHCTPAIIUOHHOTO
000pyOBaHUs, apXUBHBIE JOKYMEHTHI,
JUTIJIIOMHBIC U KYPCOBBIC pa6OTI)I CTYACHTOB,
KaHILETSAPCKUI MPUHAANEKHOCTH, 3alacHbIe

KOMIUIEKTYIOIIHE 711 000PYI0BaHUA,
CMEHHLIE 3amJacTy 11t OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IpoexTupoBanue u skcruryatanus BOC

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-5

Knaccudukanus u xapakrepuctuku BOY u BOC (TectupoBanue)

3anaun skcrutyaraiuu U ynpasinenus BOY u BOC (KorrponsHas padora)

JlaGopaTopHbie paboThI 10 pazaeny "DkcruryaTamnus 1 ynpasienne BOY u BOC"
(JTaboparopuas paboTta)

MonenupoBaHue CKOPOCTH BETPa B 3a/laHHOM TOUKe U Ha 3a7aHHON BbicoTe (KoHnTponbHas
pabora)

3anaun npoektupoBanus BOY u BOC (KonTpoibHas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena S en Henens 4 8 12 14 16
KM:
1 Knaccugukanus u xapakrepuctuku BOY u BOC
CoBpeMeHHOE COCTOSTHHE U TEHICHLIUU Pa3BUTHS
11 BeTpodHepreTuky B Mupe u Poccun. Kimaccudukanms +
B2Y u BOC B mupe u Poccun
1.2 Xapaxrepuctuku BOY u BOC +
2 Okcmtyarauus u ynpasieaune BOY u BOC
2.1 Okcmtyarauus u ynpasieaue BOY u BOC + +
HanexxHOCTh U 5KOHOMHUYHOCTH (DYHKIIMOHUPOBAHMS
2.2 + +
B2C
3 Pecypchl BeTpa 1 METOJIBI IX pacueTa
3.1 Pecypcel BeTpa 1 METOZIBI X pacueTa +
392 Beprukansublit mpoduis BeTpa. +
' BetponsmepuTenbHble KOMIUIEKCHI
4 OcHoBHbl€ 3a71aun TpoekTrpoBanust BOC
4.1 OcHoBHbl€ 3a71aun TpoekTrpoBanust BOC +
Bec KM, %: | 15 20 20 20 25
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2 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-6
KM-7

KM-8
KM-9
KM-
10

Bei6op monenu BOY (KonTposisHas pabora)

Pacuet BeIpaboTku 3nekTpo3nepruu BOY u BOC ¢ yuerom paznmuunbix gakrtopos (KoHTponbHas
pabora)

MonenupoBanue nepexoansix mpoieccoB B BOC (TectupoBanue)

OcHOBHBIE TIOJIO’KEHUS CTPOUTENBCTBA U BBOa B AKcIutyaTanuo BOC (TectupoBanue)
Berpoausensubie komiuiekchl (KortponpHas padoTa)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Wunpnexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: 6 ! 8 J 10
pasjena Henens 4 6 8 12 16
KM:
1 Br16op mozneneii BOY
1.1 Br16op mozeneit BOY +
5 @DaKTOpHI, BIUSIOLINE HA YHEPTETHUECKYIO
s dexkruBrOCTE BOY 1 BOC
21 @DaKTOpHI, BIUSIOLINE HA YHEPTETHUECKYIO +
' s dexkruBrOCTE BOY 1 BOC
MonenupoBanue nepexousix nporeccos (I111) B
3
B9C
MonenupoBanue nepexousix nporeccosn (I111) B
3.1 +
B9C
4 OCHOBHBIE TIOJIOKEHHUSI CTPOUTEIHCTBA M BBOJA B
skcruryaTanuo BOC
OCHOBHBIE TIOJIOKEHHUSI CTPOUTEIHCTBA M BBOJA B
4.1 +
skcruryaTanuo BOC
5 B3OC B cocTaBe BETpOIM3EIbHOTO KOMILIEKCA
(BASK)
51 B3OC B cocTaBe BETpOU3EIBHOTO KOMILIEKCA +
' (BASK)

Bec KM, %: | 20 20 15 15 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[IpoexTupoBanue u skcruryatanus BOC

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJsS YCIEeBAeMOCTH MO KypCOBOMY
NMPOEKTY:

KM-1

KM-2

KM-3
KM-4

TOK pernona. CpeJHEMHOTOJIETHUE SHEPIETUUECKHE XapaKTEPUCTUKU BETPaA B

paccMaTpuBaeMoM paiioHe ctpoutesnbctBa BOC

Bri6op mnomanku BOC. MoaenupoBanue psiia CKOpOCTH BeTpa u3 Touku MC-aHanora Ha

momanky BOC
Br16op monenu BOY o nokazarensm sHeprodhhekTuBHOCTH
Pacuer Beipabotku BOC

Buja npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
TOK pernona. CpeAHEMHOT OJIETHUE SHEPIETUUECKUE
1 XapaKTEPUCTUKH BETPA B pACCMAaTPUBAEMOM PaiiOHE +
ctpoutenbecrsa BOC
2 Bri6op mnomanku BOC. MonenupoBaHue psijia CKOPOCTH +
BeTpa n3 Touku MC-ananora Ha mmomaaxy BOC
3 Bri6op Mmogenu BOY no nokazarensam +
sHeprodhPeKTUBHOCTH
4 Pacuer BoipaboTku BOC +
Bec KM, %: | 20 30 30 20
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