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Kype 2
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Pabodast mporpaMma COCTaBIeHA Ha OCHOBE ®I'OC BO - marucTparypa 10 HalpaBIeHHIO
noarotoskd 13.04.02 DieKTpoIHePreTHKa U JMEKTPOTEXHUKA (mpuxasz Munobprayku Poccuu ot
28.02.2018 r. Ne 147)

PaGouas mporpamMMa paccMOTpeHa H omobOpeHa Ha  3acelaHuM xadenpnl
DaeKTpOoCHAOKEHUS! POMBIIIIEHHBIX IpEeIPHATHN
23.01.2023 1., mpoToxoa Ne 4

3aB. kadenpoi A.B. Bapranosa
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.B. EapraHOBa

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIIEKTPOCHAOKCHHS MPOMBIIICHHBIX TPEAIPUITHN

IIporokomor 20 . Ne

3aB. kadeapoii A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu  OCBOGHMSI UCUUIUIMHBI (MOAynsi) «VIHBECTHIIMOHHOE IPOEKTHPOBAHHE
00BEKTOB IIEKTPOIHEPTETUKI» SBISIOTCS: (DOPMHUPOBAHKE Y CTYICHTOB TEOPETUICCKON Oa3bI MO
HOPMAaTHUBHO-TEXHHUYECKOH  JOKyMEHTAalluu B  O0JacTH  MPOEKTUPOBAHUS  OOBEKTOB
AJIEKTPOIHEPIeTUKHU, MPOUYHBIX TEOPETHUYECKUX 3HAHMM W MPAKTUYECKUX HABBIKOB JUISI OL[CHKU
TEXHUKO-3KOHOMHYECKOI peaan3yeMOCTH HHBECTUIIMOHHBIX TPOEKTOB B 3JIEKTPOIHEPTeTHKE U ,
aHaJIM3a NOCIEACTBUM UX peanu3ariu.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctumuimaa MHBECTUIIMOHHOE MPOEKTUPOBAHHE OOBEKTOB AIIEKTPOIHEPTETHKU BXOIHT
B yacTb Yy4eOHOro IaHa QOpPMHUPYEMYIO Y4YacTHUKaMU 0O0pa30BaTENIbHBIX OTHOILEHHM
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTITUH/ IPAKTUK:

bu3nec-nnaHupoBaHue U o1ieHKa 3(pPEeKTUBHOCTH HHHOBALIMOHHBIX TPOEKTOB

TexXHUKO-2KOHOMHYECKHUE PACUETHI B AJIEKTPOIHEPIETUKE

Pr1HKY 251€KTpOIHEPTrUU

M HHOBaIMOHHOE NPEAIPUHUMATEIBCTBO

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

IlonroroBka k ca4ye u cjada rocyapCTBEHHOTO 9K3aMEHA

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrate ocBoeHus AUCUUIUIMHBI (Moayisi) «VHBECTUIIMOHHOE MPOEKTUPOBAHHE
O0BEKTOB  3JJIEKTPOIHEPreTUKHU»  OOydaroIuiicss  AODKeH  obsafaTh  CIeIyIOLUMHU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

IIK-5 Cnocoben pa3pa6aTBIBaTB OTACIIBHBIC  pa3ACiibl MNPOCKTOB, OCYHICCTBIITL HX
TCXHUKO-ODKOHOMHWYCCKOC 06OCHOBaHI/I€, MNPUMCEHATH MCTOABI aHAJIN3a BApUAaHTOB, pa3pa60TI<1/1 u
IIOMCKa KOMIIPOMHCCHBIX peH_IeHI/Iﬁ

I1K-5.1 Omnpenensier XapakTepUCTUKU OOBEKTa KalMTAIbHOTO CTPOUTENILCTBA, IS
KOTOPOTO IIpe/IHa3HaueHa CUcTeMa AJIEKTPOCHA0KEHUS
[1K-5.2 Bommonuser cbop wuHopManuM MO CYIIECTBYIOUIMM U BBIOMpaeT

OINITUMAJIBHBIC TCXHHUYCCKUC PCHICHUSA Ha Pa3JIMYHBIX CTAAUAX IIPOCKTA
CUCTEM 3J'I€KTDOCHa6)KCHI/I5[ 00BEKTa KAIUTAJILHOTO CTPOUTECILCTBA

I1K-5.3 BriOupaer o60pynoBaHue )i OTACIBHBIX PA3/Ie0B MPOEKTA HA PA3TUUYHBIX
CTaauAX  NPOEKTHPOBAHUS  CHCTEM  JJIEKTPOCHAOXKEHHS  OO0BEeKTa
KaIllUTaJIbHOT'O CTPOUTENILCTBA




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 6,4 akaj. 4acoB:
— aynuTopHas — 6 akaJi. 4acos;

— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMocTosiTenbHas padbora — 133,7 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4eT C OUEHKOMN

AynutopHast s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaJ. Jyacax 3} By, KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = A . P Kon
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JIUCIUILIAHEI & = . | xoMIereHK
o & padoThI MIPOMEKYTOYHOM
nab. | mpaxr. | 23 aTTecTalHu
Jlek. s < 11
3aH. 3aH. | U &
1. Oo6mme BOTIPOCHI
MPOCKTUPOBAHHUS
ANEKTPOIHEPTETHICCKUX
00BEKTOB
11 O0mue BOIIPOCHI CamocTosTenbHOe
MIPOEKTUPOBAHNUS 1 1 5o [#3yueHue yueOHOI| YcTHBIN onpoc MK-5.1
SJIEKTPOIHEPTETUIECKIX Y HAYIHOH (cobecenmoBanue). '
00BEKTOB JIUTEpPaTyphl
1.2 OCHOBHEIE
N CaMoCTOATEIEHOE
HarpaBIICHIA  TCXHIICCKOH n3ydeHue yueoHoi| YcTHBIH ompoc
MOJTUTHKA B obmactu| 2 | 0,5 2 50 v yHee p TIK-5.1
U Hay4HOH (cobecenoBanue)
MPOEKTUPOBAHUS  PAa3BUTHS
JTUTEPATYPBI
3JIEKTPOIHEPTETHKH
CaMoCTOATEIEHOE
o . TIK-5.1,
1.3 DddexTHBHOCTD 05 1 337 [H3yuenne yueOHo#| VYerHBIH onpoc K52
WHBECTHIIMOHHBIX IIPOEKTOB ! ! U Hay4yHOH (cobecenoBanue) K 5' 3’
TUTEPaTyPHI '
HWroro no pazaeny 2 4 133,7
2. IIpomMexyTOYHAsT aTTECTALUS
PabGoTra o
2.1 TlogroroBka W chada MOATOTOBKE K IK-5.1,
) 2 3auer TIK-5.2,
3a4eTa 10 JUCIIUIIINHE cllaye 3a4eTa 1o K53
JTUCLMIITINHE '
Uroro no pazneny
Hroro 3a cemectp 2 4 133,7 320
Hroro no aucnuminuze 2 4 133,7 3a4eT C OIECHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnisa  wu3ydeHuMM  JOUCUHUIUIMHBI  «V/IHBECTHIIMOHHOE TMPOEKTUPOBAHHWE OOBEKTOB
AIIEKTPOIHEPTECTUKI» MPEAYCMOTPEHBI cleayronue (popMbl opraHu3anuu yaeOHOro mporecca:
JIeKIUU, NPAKTUYECKUE 3aHATHUS,, CAMOCTOATEIbHas paboTa CTYIEHTOB, WHIUBUAYaJIbHbBIE
KOHCYJIbTAIIUU

B coorBerctBum ¢ tpeboBanusMu PI'OC mo guctuiimHe B IENIX peaau3aluu
KOMIIETEHTHOCTHOTO TOJIX0/1a MPEAYCMOTPEHO HCIIOIb30BAHUE AKTHUBHBIX W WHTEPAKTUBHBIX
dbopM npoBesieHUs 3aHATUI B COUYETAHUH C BHEAYTUTOPHOU paboToil ¢ 1eNibio (OPMUPOBAHUS U
pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YUAIOIITUXCSL.

JInst AOCTHMKEHHs TMOCTaBJICHHBIX ILI€JIeW MNpernofaBaHus AMCLMIUIMHBL PEANN3YHOTCS
CIIETYIOIIHE CPEACTBA, CIIOCOOBI M OPraHU3alMOHHBIE MEPOIIPUATHS:

-U3y4YCHHE TEOPETUYECKOr0 MaTepuasia JMCLUIUIMHBI Ha JIEKUUAX C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH, JEKIHA B (hopMme Oecebl, AUCKYCCUU;

-CaMOCTOSITEJIbHOE ~ U3YYEHHE  TEOPETHYECKOr0  Marepuana  JUCHMIUIMHBL  C
ucrosb3oBanueM Internet-pecypcos, uHGOpMAIMOHHBIX 0a3, HOPMATUBHOM OKYMEHTAIWH,
METOJUYECKUX pa3pabOTOK, ClieUaTbHON yueOHOM 1 HAyYHOM JIUTEePaTyphI;

-3aKpeIICHHE TEOPETUUYECKOr0 Marepuana Ha MPAKTHUYECKUX 3aHSTHUSAX, BBIMOTHEHUS
POOJIEMHO-OPHUEHTUPOBAHHBIX, IOMCKOBBIX, TBOPUYECKUX 33JaHUM, MMOATOTOBKH pedepaTtoB Mo
MpOOJIEMHBIM BOIIPOCAaM, IEPCIIEKTUBHBIM HAIIPABJICHUSM Pa3BUTHUS JICKTPOIHEPTETUKHU

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. MuBectuunonHoe npoexktuponanue: YueOHuk / ['onos P.C., banaun K.B., [lepenepsien
N.N., - 4-e u3a. - Mocksa :JlamkoB u K, 2018. - 368 c.: ISBN 978-5-394-02372-9. - TekcrT :
anekTponHbii. - URL: https://znanium.com/catalog/product/415324 (nara oOparieHwus:
22.05.2023). — PesxuM JOCTyMA: IO TOAIMUCKE.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1.CO 153-34.20.118-2003. MeToanyeckiue pPEKOMEHIAMKA 110 TPOCKTUPOBAHHIO
pasBuTHss  dHeprocucteM.  https://meganorm.ru/Data2/1/4294812/4294812999.pdf  (mara
obpamienus: 22.05.2023). — Pesxxum gocTyma: CBOOOTHBI.

2.0cHoBHbIe TONOKeHHs (KoHIenus) TeXHUUECKOH MOJUTUKU B AJIEKTPOIHEPTETHKE
Poccm ®Ha mepwox gm0 2030 r. — OAO PAO «EDC  Poccum».-2008.
http://energyexpert.ru/media/em/concept 2030.pdf (mara oOpamenus: 22.05.2023). — Pexum
JIOCTYTIA: CBOOOTHBIH.

3. Ocuxka JI.K., UHXHHUPUHT 00BEKTOB MHTEILICKTYaJIbHON YHEPTETHYECKON CHCTEMBI.
[Tpoexktuposanue. CTpoutenbcTBo. busnec u ynpasnenue : npaktudeckoe nocodue / JI.K. Ocuka
- M. : Usparensckuii mom MDU, 2014. - 780 c. - ISBN 978-5-383-00869-0 - Texkcr :
anektponnsii /[ OBC  "KoncympTaHT  crynmeHTa" : [catiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383008690.html (nara obpamenus: 22.05.2023). -
Pexxum noctyma @ mo nozmumcke.



https://znanium.com/catalog/product/415324
https://meganorm.ru/Data2/1/4294812/4294812999.pdf
http://energyexpert.ru/media/em/concept_2030.pdf
https://www.studentlibrary.ru/book/ISBN9785383008690.html

4.CTO 56947007-29.240.10.028--2009. Hopmbl TEXHOJIOTHMYECKOTO MPOSKTHPOBAHHUS
MOJICTAHIIMI TIEPEMEHHOr0 ToKa ¢ BbiciuM HamnpspbkenueM 35-750 kB (HTII I1C). — OAO «®dCK
EDC», 2009. http://www.fsk-ees.ru/upload/docs/STO 56947007-29.240.10.248-2017_new.pdf
(mara obpamenus: 22.05.2023). — Peskum gocTyma: cBOOOIHBIM.

5.CTO 56947007-29.240.55.016--2008. HopMbI TEXHOJIOTHYECKOTO MPOECKTHPOBAHUS
BO3JYIIHBIX JIMHUM 3jekTporepenaun HampspbkenueM 35-750 kB. — OAO «®CK EDCy, 2008.
http://docs.cntd.ru/document/1200079673 (mara obOparuenus: 22.05.2023). — Pexum moctyna:
CBOOOIHBI.

6.3enenoxar H.U., Uaremnekryanuzanus EDC Poccun: ”HHOBaIMOHHBIE TIPEUIOKEHUS /
3enenoxat H.M. - M. . U3parensckuii jom MOU, 2017. - ISBN 978-5-383-01220-8 - TekcrT :
anektponusii /[ 3BC  "Koucyaprant — crymeHta" [catiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012208.html (marta obpamienus: 22.05.2023). -
Pexxum nocryna : 11o NoAmnmucke.

7.KykoB B.B., busHec-nmanupoBaHue B 3JICKTPOIHEPIreTHKE . yd4eOHOE Mmocooue Jis
By30B / XKykoB B.B. - M. : U3narensckuii jom MDU, 2017. - ISBN 978-5-383-01131-7 - Tekcr :
anexktpounsii /[ DBC  "KoncyapranT — crymeHra' : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011317.html (naTa oOpamenus: 22.05.2023). -
Pexum noctymna : 1o nojanucke.

8. Poranée H.JI., Dxonomuka suepreTvku . ydeOnuk st By3oB / H.JI. Poranés, A.T.
3y6koBa, U.B. Macreposa u ap.; non pea. H.JI. Poranésa. - M. : U3narensckuit nom MOU, 2011.
- 320 c. - ISBN 978-5-383-00324-4 - Tekcr : anekrponnsiii // DBC "KoncynbTaHnT cryneHTa" :
[cafiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383003244.html  (mata
obpamienus: 22.05.2023). - Pexxum q0CcTyma : 1Mo MOITHCKE.

9. Henomusimuii B.A., DkoHOMUYECKHE TOTEPH OT HAPYIICHUN SIEKTPOCHAOKEHUS
norpebutencit / Hemomusmmii B.A. - M. : Hsmarensckuit mom MOU, 2017. - ISBN
978-5-383-01099-0 - Tekcrt : anekrponnbiii // DBC "Koncysprant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383010990.html (naTta obpamienus: 22.05.2023). -
Pexum noctymna : 1o moamnucke.

10.Ky3uenos, b. T. UuBectunuu : yuebHoe mocodue / b. T. Ky3nenos. - 2-e¢ u3j.,
nepepad. u pom. - M. : KOHUTHU-JIAHA , 2011. - 1 anextpon. ont. quck (CD-ROM). - 3arn. ¢
TATYN. 9KpaHa. - (YdeOHas nurepaTypa Mg Bbicml. W cped. mnpod. obpas.). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=414.pdf&show=dcatalogues/1/10793
84/414.pdf&view=true (nara obpamenus: 22.05.2023). - MakpooOBeKT. - TEKCT : 3JI€KTPOHHBIH. -
Csenenus noctynusl Takke Ha CD-ROM.

11.CkBoproBa, H. B. HMHBecTunmoHHas A€SITEIbHOCTh M HKOHOMHUYECKas OICHKA
uHBecTHINH | yueOHoe mocobue / H. B. CkBopriosa, T. I1. Paxsuc ; MI'TY. - MaraHuToropck :
MI'TY, 2014. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ Turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1349.pdf&show=dcatalogues/1/1123
801/1349.pdf&view=true (mata oOpamenus: 22.05.2023). - MakpooOsekT. - Tekct
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:
[Ipunoxenne 3


http://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017_new.pdf
http://docs.cntd.ru/document/1200079673
https://www.studentlibrary.ru/book/ISBN9785383012208.html
https://www.studentlibrary.ru/book/ISBN9785383011317.html
https://www.studentlibrary.ru/book/ISBN9785383003244.html
https://www.studentlibrary.ru/book/ISBN9785383010990.html
https://magtu.informsystema.ru/uploader/fileUpload?name=414.pdf&show=dcatalogues/1/1079384/414.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=414.pdf&show=dcatalogues/1/1079384/414.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1349.pdf&show=dcatalogues/1/1123801/1349.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1349.pdf&show=dcatalogues/1/1123801/1349.pdf&view=true

r) [IporpammHoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenmne

Haumenosanue 110 No norosopa Cpok nercTBuUs JIUIEH3UN
MS Windows 7
Professional (mis J11-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpodHo
Professional
Calculate Linux cBoOoaHO pacnpocTpansgemoe I10 06eccpoyHO
Desktop Xfce FIHO PACTIPOCTP p
Linux Calculate cB0001HO pacnpoctpansiemoe 110 0EeCCPOUHO
FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUika

Nudopmanmonnas cucrema - EnuHOe OKHO JocTyna K
HH()OPMALMOHHBIM pecypcaM

URL: http://window.edu.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. VYuebOHble ayauropun il IMPOBEACHHUA IMPAKTHUYCCKUX 38.HHTI/II71, TPYHNIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJII)TaIII/Ifl, TCKYHICro KOHTPOJIA U HpOMC)KYTOIIHOI\/JI arrecraguu - J0CKa,

MYJIBTUMEAUMHBIN TPOEKTOP, IKPaH.

2. TlomemieHus [UIsi CaMOCTOSITENIBHON paboOThl 00ydYalomuXcs - IEepPCOHATbHBIC
kommeioTepsl ¢ maketom MS Office, Brixogom B MHTepHET W ¢ IOCTYIIOM B 3JEKTPOHHYFO

nH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

3. Ilomemenue 11 XpaHEeHUs M MPOPUIAKTUYECKOTO OOCITYKUBAaHHUS Y4eOHOTro

000pyI0BaHus - CTEIUIaXH, cei(bl A1 XpaHEHUs y4eOHOT0 000pYOBAHHUS.



http://window.edu.ru/

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

AymuTopHas caMoCTOsiTellbHAsh paboTa CTYACHTOB Ha TPAKTHYECKUX 3aHATHIX
OCYILIECTBIIICTCSL IO KOHTPOJIEM IIPENOAABATENs B BHUJAE PEIICHHA 3a4ad U BbBIIOJHEHUS
YIPA)KHEHHM, KOTOpBIE OIpeNesieT IpernojaBareib i cryfeHTa. K 3aHATHAM TOTOBATCA
UHIUBUYaJIbHbIE WM TPYIIOBBIE TOKJIAAbl 1O KOHKpeTHOM Tematuke. Ilpu oOcyxaenuun
JIOKJIQJIOB TPOMCXOJUT OOMEH B3MVIAJaMH 10 KOHKpPEeTHOW Temaruke. [lpu wu3yueHun
paccMaTpuBaeMON AMCLUUIUIMHBI ydeOHas TUCKYCCHUS, KaK METOJ| MHTEPaKTHUBHOIO OOy4YeHHMS,
ABJISIETCS IIPEAIIOYTUTEIILHBIM.

BHeaynuropHas camocTosTenbHas paboTa CTyI€HTOB OCYIIECTBISIETCS B BUAE pabOThI €
JUTEPAaTypOi, BBINOJIHEHHUS [OMAIHUX 3aJaHud M 3aueTHOM paboThl C KOHCYJIbTAaLUAMU
npenojiaBaTesns. YUuThbIBas OrpaHUUYEHHBbIM 00beM JIeKIuil, OoJsblIoe 3HAaYeHHE NMpHOoOpeTaeT
oleperKarolas caMOCTOsATeNIbHAs padoTa, T.€. U3y4EHUE HOBOIO MaTepuaa 10 €ro M3JI0KEHUs
IpernoaaBaresieM Ha JEKLIUU.

[Tpu moaroroBke 3aueTHOW PabOTHI CTYAEHT IIMPOKO HCIONIb3YIOTCA ceTH VHTepHET u
3JIEKTpOHHAs Hay4yHast Oubnuoreka «eLibrary.ru”; nepuoanyeckue uzanus, a Takxke yueOHy0 U
CIELUATIbHYIO JIUTEPATypy B OOJACTU 3JIEKTPOIHEPIreTHKH U 3HeprocOepexeHus. B kadectse
NEPUOANYECKUX W3JIaHUN PEKOMEHAYIOTCS: JKypHalbl «DJIEKTPUUECTBO», «IIEKTPUUECKUE

CTaHIN, «OHEPreTuK», «3Bectust By3oB. OHepreTuka», «/3Bectus BY30B.
ONEeKTPOTEXHUKA», «DJEKTpUKa», «Heprocoepexenue», «lIpoMblleHHas 3SHEPreTUKay,
«OxpaHa okpyxatome cpenp» (pedepaTHUBHBIA KypHam), «HerpamuuuoHnuele u

BO300HOBJISIEMbIe HCTOUYHUKH 3Heprum» (pedepatuBHblii xypnan), «Water Power & Dam
Construction», «Electrical Power and Energy Systems», «Electra», «Elektrie», «IEEE
Transactions. Power systemsy.

Hepeqeﬂb BOIIPOCOB AJIsL l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

1. [IpoekTupoBanue kak popMa HH)XEHEPHOW U MHBECTUIIMOHHON JIESITEIbHOCTH.

2. Bunel mNpoeKTHOM  NEATENPHOCTH MO  00ECHEYeHHI0 KM3HEHHOro  IMKJIA
MHBECTUIIMOHHOTO O0BEKTA.

3. Oramel U cTaAuy MPOEeKTUpOBaHusl. Llenn U OCHOBHBIE pE3yJIbTATHI.

4. TexHOJIOTrH4eCKHe 0COOEHHOCTH 3JIEKTPOIHEPTeTHKH.

5. Tumsl 31€KTPOIHEPreTUIECKUX OOBEKTOB.

6. Texunueckue TpedoBanus k noacranuusam 330-750 kB HoBoro nokoseHwus.

7. OcobOeHHOCTH  OLEHKH S(PPEKTUBHOCTH  HMHBECTHIIMOHHBIX  IPOEKTOB B
AIIEKTPOIHEPTETUKE.

8.  OcCHOBHBIE HCTOYHHKM (PUHAHCUPOBAHMS  MHBECTHIIMOHHBIX IPOEKTOB B
AIIEKTPOIHEPTETUKE.

9. TexHnyeckue TpeOOBAHUS K BO3IYIIHBIM JUHUAM 3JekTporiepenad 110-750 kB HoBoro
MIOKOJICHUS.

10. OcHOBHBIE HamNpaBieHHUs] TEXHUYECKOW MOJUTHKU B 00JacTH COBEPIICHCTBOBAHUS
MOJCTAaHIIHOHHOTO 3JIEKTPOOOOPYIOBAHUSI.

11. bu3Hec-n1aH MHBECTULIMOHHOTO TTPOEKTA.

12.  Ouenka 5(¢GEeKTUBHOCTH HHBECTUIIMOHHBIX IPOEKTOB, peaJu3yeMbIX Ha
JIEHCTBYIOIEM MTPEATIPHUATHH.

13. Knaccuduxanus nokaszarenent 3ppeKTUBHOCTH HHBECTULIMOHHBIX TIPOEKTOB.

14. Yuer undusiuuu npu orieHKe 3 PeKTUBHOCTH HHBECTUIIMOHHBIX TPOEKTOB

15. ®axTop HEONPENETEHHOCTH U BUJIbl HHBECTULIMOHHBIX PUCKOB.

16. Mertonsl yuera Qakrtopa HEONPENEICHHOCTH W PHUCKOB B HHBECTHUIIMOHHOM
IIPOEKTUPOBAHUH.



17. OueHka 5KOHOMHUYECKOH >(PPEKTUBHOCTH WHBECTHLMNH B PEKOHCTPYKIHUIO U
TEXHHYECKOE MIEPEBOOPYKEHNE OOBEKTOB 3JIEKTPOIHEPIETUKH.

IIpumepHble NpakTHYECKHUE 32JaHUS 1JIS1 IPOMEKYTOUYHOI aTTecTAllMU:

1. JIBa MHBECTUILIMOHHBIX MTPOEKTA MPEOIaraloT OJMHAKOBEIN 00HEM HHBECTUITNH B
anekTposHeprerudeckoe npennpusarue Toic. $1000 u paccuntansl Ha 4 rona. [lepBbiii mpoekT A
TFeHEePHUPYET CIICAYIONIUE ACHEX HbIe TOTOKH (ThIC. $) : o rogam 500,400, 300, 100, a mpoekt B —
100, 300, 400, 600. CraBka nuckonTupoBanus 10%. BeIMOIHUTE pacy€T TUCKOHTUPOBAHHOTO
CPOKa OKYIIa€MOCTH.

2. B xome MogepHu3anMM TOPOJCKON SJIEKTPUUECKON CETHU  BBINOIHSIETCS
PEKOHCTPYKIIHSI TOPOACKON MoAcTaHK HanpsbkeHueM 220/35/10 kB, a Taxke peKOHCTPYKIHUS
CUCTEMBI DJIJIEKTPOCHAOKEHMsI TOpoJAcKoro paifona Hampsokenuem 10 xB. B pesynprate
PEKOHCTPYKIIMU YMEHBIIIAIOTCS MOTEPH dIeKTpodHepruu B cetu 10 kB Ha 9245490 kBT.4, a Takxe
cokpamaercst yuiep0 Ha cymmy 823,4 1.py0. Tapud Ha s1eKTpo’HEepruro s MoTpeOuTenei
cocraBisieT 2,2 py6/kBT.4. O0beM HHBECTUINI B PEKOHCTPYKIIMIO COOTBETCTBEHHO IOJICTAHIIUN
coctapnsieT 1845,7 T.py0, a B cucremy anekrpocHabxenus 10 kB paiiona ropona - 18856
T.pyoO.

Tpebyercst OLIEHUTH MOCIENCTBUS AJIS PHEPIeTUUYECKUX MPEANPUATHI: paboTaromero ¢
cetsamu 10 kB u npennpusatus, koTopoMmy npuHaanexut noacranuus 110/35/10 xB.

3. Paccuntarh  BHYTPEHHIOIO  HOPMY  JIOXOJHOCTH IIPOEKTa MOCTPOCHUS
AJIEKTPOPEMOHTHOTO 3aBOjia CTOUMOCTBIO 180 MIIH. py0., eciii OH B TeueHHe 7 JeT o0ecrieuyrnBacT
€XKETOHBIN 10X011 35 MITH. pyo.

Ilepeyens TeM HHAMBHAYAJTbHBIX 3aJaHUH 1J1s1 pepepaTUBHBIX padoT

1. Tlogcranumum HOBOro mokojeHus. OTIWYUTENbHBIE 4YEpThl M TpeOOBaHUS K
IIPOEKTUPOBAHHUIO.

2. OcoOEeHHOCTH MTPOEKTUPOBAHUS CUCTEM JIEKTPOCHA0KEHUSI TPEATIPUATHI C MOIHBIMU
AJIEKTPOAYTOBBIMH IT€YaMH.

3. OcHOBHBIE NIOJIOKEHUS IO MPOEKTUPOBAHUIO BO3YIIHBIX JIMHUN 3/eKTponepenay 35 —
750 kB.

4. OcoOeHHOCTH TTPOCKTUPOBAHUS DIIEKTPUUECKUX CETEH, CoMlepKaIUX KaOeTbHbIC TUHUN
AIIEKTpOIEepeaayn;

5. TexHosornyeckue OCOOEHHOCTH AJIEKTPOIHEPIETUKH, THIIBI 3JIEKTPOIHEPreTHYECKUX
O0BEKTOB M  OCOOEHHOCTH OLIEHKM J(PQPEKTUBHOCTH HWHBECTUIMOHHBIX MPOEKTOB B
AIIEKTPOIHEPIETUKE.

6. TexHuueckue pelieHus, NPUHUMAEMbIE NPU NPOECKTUPOBAHUH IOACTAHIUI HOBOTO
MOKOJICHUSI.

7. Metobl (hHAHCUPOBAHUS MHBECTUIIMOHHBIX IPOEKTOB B DJICKTPOIHEPTETHKE.

8. Cucrema nokasartesneit oleHkH 3¢ (HEeKTUBHOCTH MHBECTUIIMOHHBIX MPOEKTOB.

9. bu3Hec-11aH MHBECTULIMOHHOIO ITPOEKTA.

10. IlpoexTHbIE penieHus B 3JIEKTPOCHA0KEHUH MEAUIIMHCKUX YUPEKICHUI.

11. OcHOBHBIE HampaBlI€HUS IO MPOEKTUPOBAHMUIO JJIEKTPUYECKOTO OCBEILEHUS
MIPOMBIIIIEHHBIX MTPEANPUATHIH.

12. OcHOBHBIE HampaBJIEHUS 110 MOJEPHU3ALMH PACHPENCIUTEIbHBIX JIIEKTPUUYECKUX
cereit 10(6) kB.

13. IHBECTULIMOHHBIE PUCKHU. YUET U aHAIU3 PUCKOB.

14. TexHudeckass TOJWTHKA B OO0JACTH COBEPIICHCTBOBAHUS IOJCTAHIIMOHHOTO
AIIEKTPOOOOPYIOBAHUSI.



15. Ouenka 5(QeKTUBHOCTH HMHBECTUIIMOHHBIX MPOEKTOB PEKOHCTPYKIHMU U
TEXHUYECKOI'0 EPEBOOPYKEHHS HIEKTPOIHEPTETUUECKUX OOBEKTOB.

Pexomennyemas nuteparypa:[1,1

KoHnTposibHbIe BOnpochl W 3alaHMsl JIsl NPOBeJEeHHMs] TeKyllero KOHTPOJs 10
AUCHUILINHE.
Paznen 1. OOuire Bonpockl MPOEKTUPOBAHUS HIEKTPOIHEPTETHUECKUX 00BEKTOB
. Kakoli cMpICIT MOXKET BKJIa/bIBATbCSl B MOHSATUE «IIPOEKT»?
. Ilepedncnure BO3MOXKHbBIE BU/Ibl UHBECTULIMOHHBIX ITPOEKTOB.
. Kakue nenu nocturarorcst B pe3ysbTaTe BHIIIOJHEHUS MHBECTULIMOHHOTO MPOEKTa?
. Uto BKIIIO4aeT B ce0sl )KU3HEHHbIN LUK MHBECTULIMOHHOTO NTPOEKTa?
. Oxapakrepu3syiite Tanbl IPOEKTUPOBAHUS.
. JlaiiTe XapakTepUCTUKY OOBEKTaM AJIEKTPOIHEPTETHKH.
. B uém 3akmmtouaroTcst 0cOOEHHOCTH AJIEKTPOIHEPTETUYECKUX 0OBEKTOB?
. KakoBo conepxaHue npeAnpoeKTHBIX 3TallOB MHBECTULIMOHHOTO Ipoliecca?
9. KakoBa nenp (hopMupoBaHHsS HHBECTULIMOHHOTO 3aMbIcia?
10. KakoBo Ha3HavyeHue nposeeHue Topros (Teniepa)? Gopmbl IpoBeIEHUs TEHAEpa.
11. Ha3znauenue Ou3HeC-TIaHA UHBECTUITMOHHOTO MPOEKTA.
12. OcHOBHBIE pa3ienbl Ou3HeC-TJIaHa HMHBECTULIMOHHOTO IIPOEKTa U UX COJIepKAaHUE.
13. HazHayeHne TeXHUKO-?PKOHOMHYECKOTO 00OCHOBAHHUS MIPOCKTA.
14. KakoBo Ha3HaueHue paboyeil TOKyMeHTaluu?
15. Coneprkanuie MPOEKTHHIX padOT B MOCIEIPOCKTHOM 1E€ATEIbHOCTH?
16. KakoBo coneprkanue paboT, BBIIOIHIEMBIX B X0/1€ aBTOPCKOI'0 Ha30pa’?

03O\ LN kAW~

Paznen 2. OcHOBHbIE HalpaBlIeHUS] TEXHUYECKOH MOJUTUKH B 00JIACTH IPOEKTUPOBAHUS
Pa3BUTHUS AJIEKTPOIHEPTETUKH.

1. Kakue TpeboBanust mpeabsBisitorces K noactaniusm 330-750 kB HoBoro nokoseHus?

2. ChopmynupyiiTe TpeOOBaHHS K CHCTEMaM dJEKTPOCHAOKEHHUS MPOMBIIUICHHBIX
MIPEANPUATHIA.

3. TexHuuecKkasi HOJUTHKA B 00JIACTU PA3BUTHUS IHEPTOCUCTEM.

4. TpeOoBaHMA K NPOEKTUPOBAHHIO BO3AYIIHBIX JHHUU 3iekTporepenad 110-750 xB
HOBOTO ITOKOJICHUSI.

5. OcHoBHbIE HaIpaBJICHUS B COBEpPIIIEHCTBOBAHUY HOJICTAaHIIMOHHOTO
AIEKTPOOOOPYIOBAHHUS.

6. CoBpeMeHHOE cOCTOsTHIE BO300HOBIIsIeMOM 3HepreTuku Poccun.

7. OcHOBHBIE HaNpPaBICHUS B Pa3BUTHUHU BO30OHOBISIEMON YHEPTETUKHU.

Paznen 3. D pexTHBHOCTS HHBECTHUITMOHHBIX TIPOEKTOB..

1. O¢pdexTuBHOCTE ¥ BUIBI IPPEKTUBHOCTH MHBECTUIIMOHHBIX ITPOEKTOB.

2. OxapakTepu3yiTe OCHOBHBIE MOAXOIBI K OIeHKEe 3(PHEKTUBHOCTH MHBECTHITHOHHBIX
MIPOEKTOB.

3. OxapakTepusyiTe OCHOBHBIC MOAXOABI K OIeHKE A(DPEKTUBHOCTA WHBECTUIIMOHHBIX
IIPOEKTOB.

4. CymHOCTh CTaTHYECKOTO METO/Ia OIICHKH A()()EKTUBHOCTH HHBECTHIIMOHHOTO MTPOEKTA.

5. JlaliTe XapaKTepUCTUKY TIOKa3aTeslsM, C TIOMOILIBI0 KOTOPBIX OIICHHWBAETCS
sKOHOMHYECKasT 3()(PEKTHBHOCTh BapHAHTOB WHBECTHIIMOHHBIX MPOEKTOB TPU CTATUYECKOM
METOJE.

6. OO6ocHyiiTe HEOOXOAMMOCTh Yy4eTa (akTopa BpEMEHU TIpPU  BBINOJHEHUU
TEXHUKO-3KOHOMHUYECKUX PacyETOB.

7. B uém 3akiouaeTcsl CyIIHOCTb JUHAMUYECKUX METOJOB OLIEHKH WHBECTHIIMOHHBIX
IIPOEKTOB?

8. Cchopmynupyiite ycioBusi COMOCTABUMOCTH BapUAHTOB MHBECTHUIIMOHHBIX IIPOEKTOB.



9. Uto Takoe JUCKOHTUPOBAHUE 3aTpaT?

10. [laiiTe moHSATHE HOPMBI TUCKOHTA, KO3(PPHUIMEHTa TUCKOHTHPOBAHUS, PAaCYETHOIO
nepuoza.

11. Kak paccunThIBa€TCs YUCTHIM TUCKOHTUPOBAHHBIN JOXO?

12. CymHocTh ¥ IpUpoia UHBECTULIMOHHBIX PUCKOB.

13. Kakue o6cTosTeNIbCTBA CIENYET YUUTHIBATh MPU OLICHKE YPPEKTUBHOCTU MPOEKTOB,
peann3yeMbIX Ha ACHCTBYIOLIEM IPEANPUATAN?

14. B uém 3akiro4aroTcsi OCOOCHHOCTHM OLEHKU 3(PGEKTUBHOCTH WHBECTHIIMOHHBIX
IPOEKTOB coopyxenust JIDI?

15. Metonp! hMHAaHCHUPOBAHUS WHBECTHUIIUH JIB SJIEKTPOIHEPTETHKE.



MNPUJIOKEHHUE 2
(oGs3aTenpHOR)

OIIeHO‘lHI:Ie cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrreCcralmum

a) HJIaHpreMLIe PeE3yJbTaThl oﬁyqemm H OLICHOYHBIC CpEACTBA AJIS1 IPOBCACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmm.

Kon
WHIUKATOpPA

HNuauxkarop
JAOCTHAKEHUS
KOMIIeTeHIIH

OueHovHbIE CpeacTBA

IIK-5 Cnoco0Gen pa3padaTbiBaTh OTAeJbHbIE pa3jiesibl MPOEKTOB, OCYHIECTBIATh HX TEXHUKO-IKOHOMUYECKOe 000CHOBaHHE, MPUMEHITh METOAbI aHAIU3A
BAPHAHTOB, Pa3padoTKN H MOMCKA KOMIPOMHCCHBIX pelIeHu

[IK-5.1

Onpenenser
XapaKTePUCTUKH
00BbEKTa KalMTaIbHOTO
CTPOUTENHCTBA, TS
KOTOPOTO
MpeIHa3HaYeHa CUCTEMA
ANEKTPOCHAOKECHUS

IIepeyeHb BONPOCOB AJ1sl IPOMEKYTOUHOM aTTeCTALUH

1. Oco0eHHOCTH OLIEHKH 3P PEKTUBHOCTH HMHBECTUIIHOHHBIX MPOCKTOB B 3JICKTPOIHEPTCTUKE.

2. OCHOBHbBIE HCTOYHUKH (PUHAHCHPOBAHUS HHBECTUIIHOHHBIX TIPOCKTOB B AIICKTPOIHEPTETHKE.

3. OcCHOBHBIE HANpPaBJICHUS TEXHUYECKOM MOMUTHKA B O0JAcTH COBEPUICHCTBOBAHHS MOJCTAHIIIOHHOTO
PIIEKTPOOOOPYIOBAHUS.

4, OrneHka 3(QEeKTHBHOCTH HHBECTUITHOHHBIX POCKTOB, PEATH3YEMbIX Ha JACHCTBYIONIEM HPEAPUSTHH.

Knaccudukanms nokazareneit 3(peKTHBHOCTH HHBECTUIIMOHHBIX IPOCKTOB.
Vuer ua(IAIMH TP OLleHKe (P (HEKTHBHOCTH MHBECTUIIMOHHBIX IIPOSKTOB
®dakTop HEONPEIENEHHOCTH U BH/Ibl HHBECTHUIIMOHHBIX PHCKOB.
Mertoabl yueta pakTopa HEOTPEAEIEHHOCTH U PUCKOB B HHBECTHIIMOHHOM TPOCKTUPOBAHNH.
9.  Ouenka 3KOHOMHYECKOW 3(P()EKTUBHOCTH HWHBECTHIMH B PEKOHCTPYKIMIO M TEXHHYECKOE MEPEBOOPYKCHHE]
00BEKTOB JIEKTPOIHEPTETHKH.

5
6.
7.
8

HpI/IMeprIe MNPAKTUYCCKUE 3aJaHUA NJIA l'lpOMe)KyTO‘lHOﬁ arreCTalmum:

1. JlBa WHBECTHIIMOHHBIX TPOEKTA IPEIIONAral0T OJWHAKOBHIM OOBEM WHBECTHIIMH B JJIEKTPOIHEPTETHUECKOE
npeanpustre Toic. $1000 u paccunTans! Ha 4 roga. IlepBeIil MPOEKT A TeHEPHPYET CIIEAYIOIINE IEHEKHbIE IIOTOKH (THIC. $) :
mo rogam 500,400, 300, 100, a mpoektr B — 100, 300, 400, 600. Crapka auckontupoBanus 10%. BeimonHuTh pacuét
TUCKOHTHPOBAHHOTO CPOKA OKYTIaEMOCTH.

2. B xome MoaepHHM3alMU TOPOACKOH AJIEKTPUYECKOH CETH BBINOJIHAETCS PEKOHCTPYKLHUS TOPOACKOH MOJCTaHIMH
Hanpspkenuem 220/35/10 kB, a Taxke peKOHCTPYKIIUS CHCTEMBI AJIEKTPOCHA0KEHHS TOPOJICKOTO palioHa HanpspkeHueM 10 kB,

B pesyapTaTte peKOHCTPYKIMH YMEHBIIAIOTCS HOTepH 31eKTpodHeprun B ceTu 10 kB Ha 9245490 kBT.4, a Takke cokpamaercs




yiepo Ha cymmy 823,4 T.py0. Tapud Ha anekTposHEepruto it norpeduTeneli cocrapiset 2,2 pyo/kBr.4. O0beM HHBECTUITHH
B PEKOHCTPYKIIMIO COOTBETCTBEHHO MOJACTaHNIWU cocTaBmseT 1845,7 T.py0, a B cucreMy anektpocHabxenus 10 kB paiioHa
ropoja - 18856 1.py0.

TpeOyercst OLEHUTh MOCIEACTBUS I SHEPTCTUYCCKUX PeANpUsiTHii: padoTarorniero ¢ cersmu 10 kB u npeanpusitus,
KOTOpPOMY NpUHAIISKUT moactanuus 110/35/10 xB.

3. PaccunTtarh BHYTPEHHIOIO HOPMY JOOXOAHOCTH MPOEKTa TOCTPOCHUS SIEKTPOPEMOHTHOTO 3aBOAA CTOMMOCTBIO
180 muH. py0., ecau oH B TeueHue 7 JieT obecneynBaeT exeroHblii 1oxoa 35 miaH. pyo.




0) [lopsinok mpoBeaeHNUs MPOMEKYTOUYHOIH aTTeCTALMN, MOKA3aTe/IH U KPUTEPUH
OlleHUBAHMS:

[TpoMexxyTouHasi arTecTanusi MO AWCIUILIMHE BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb OCBOCHHUS 00YYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBISBJISIFOIINE CTETICHh CHOPMUPOBAHHOCTH YMEHUI M HaBLIKOB. [IpoBoauTcs B popme 3adera ¢
OLICHKOMH.

3a4yer ¢ OIEHKOW MO JaHHOW JUCIMIUIMHE MPOBOJHUTCA B YCTHOH (hopme mo Omieram,
KaXKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OAHO MPAKTHUECKOE 3a/1aHHUE.

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI 324€Ta ¢ OIEHKOI:

— Ha OLICHKY «OTJIHYHO» (5 0aiioB) — 00yJaromuiicst 1eMOHCTPUPYET BICOKHI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKoe 3HaHUe
yueOHOro Marepuasia, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUpYeT
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYaIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomo» (4 6aina) — oOyJaroniuics IeMOHCTPUPYET CPETHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHEHHS [IPH aHATUTHYECKUX ONEpallUsiX, IEPeHOce
3HAaHWIA U YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OLEHKY «YyHOBJIETBOPUTENbHO» (3 Oamna) — oOyyarouuiicss JeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIMI: B XO0JI¢ KOHTPOJBHBIX MEPOTPHUATHI
JOMYCKAlOTCA OIIMOKM, TPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
O0OyJarOIIMICSA HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS TIPU ONCPUPOBAHMM 3HAHUSAMH U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OIEHKY «HEeYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, AOMYCKaeT CYIIECTBEHHbIE OIMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKKM PEIICHUS MMPOCTHIX 3a71ad.

— Ha OIICHKY «HeY/OBJIETBOPUTENbHO» (1 Oamt) — oOyuaronuiicss HE MOKET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET I[T0Ka3aTh
MHTEJJIEKTyadIbHbIe HABBIKK PELICHHS MPOCTHIX 3a/1a4.



MNPUJIOKEHHE 3
(oGs3aTenbHOR)

MeToanuyeckne ykazaHus JJ1s1 00y4AO M XCS

Ha ocHOBaHMM [aHHBIX TMOJYYEHHBIX OT TMpernoAaBaTes sl HEOOXOIUMO OIPEACIIUTD
MPUBEJCHHBIEC 3aTpaTbl Ha CTPOUTEIBCTBO JIMHUW AJICKTpONEpEaud U IOHU3UTEIbHOU
MMOJACTAHIIUH.

J51s 3TOr0 HEOOXOIMMO ONPENIEIUTD MTOTEPH DIIEKTPOIHEPTUHU B CETU U TpaHC(hOopMaTopax
["ogoBbIE MOTEPH INEKTPOIHEPTHH B TUHUSAX CETH, KBTu:

AW, = AP -1, 1)
rac APHZ — CYMMAapHBIC NIOTEPHU MOIIIHOCTU B JINMHUAX, KBT;

T — BpEM:A HanOOIBIINX IIOTECPhb, Y.

Bpems Hanbonbux noTepb MOKET ObITh ONPENEIeHO M0 SMIUPUUECKOI Gopmyre:
2

T
t=[0124+—° | .8760, (2)
10000

rac TH6 — YHCJIO YaCOB MCIOJIL30BaHU HAaHOOIbIIEH Harpyskuy, C.

["ogoBbIE MOTEPU INEKTPOIHEPTHH B TpaHCPopMaTopax ceTH, KBT-u:

AW, = AP, -8760+ AP, . -1, 3)

e APX ) APHFZ — CYMMApPHBIC IMOTEPHU XOJIOCTOI'0 XO04a U CYMMApPHBIC HAIrPY30UHBIC ITIOTCPU BO
BCCX MMOHU3UTCIBHBIX U ITOBBICUTCIIbHBIX TpaHC(l)OpMaTOan, KBT.

CYMMapHHe TOAOBBIC ITOTEPHU SJICKTPOSHEPIUU B CCTU!

AW = AW, + AW, (4)

HomunaneHbeie mapameTpsl 000pyAOBaHMs, HEOOXOIUMBIE JUIsl pacueTOB IPUBEJIEHBI B
npuiIokeHuu 1 k Kypcey B paszaene «CrpaBodHbII MaTepran».

I[anee OMPECACIIAOTCA €KCTOJAHBIC U3ICPIKKU

Exeronnpie M3AEp)KKM Ha OKCIUTyaTallMI0 CETH BKIIOYAIOT B CeOsl: OTUMCICHHS Ha
aMOPTH3AIMIO M 00CTy>KMUBaHUE JTMHUH AJIeKTporiepeaad, ooopynosanue [1C u amekTpocTaniui,
CTOUMOCTH T'OJIOBBIX TIOTEPH DJIEKTPOIHEPTUU B DIIEMEHTAX CETH, ThIC. PYO.:

TAC ajy,ap — OTYHUCIIECHUS HA aMOPTHU3AlHUIO U O6CJ'Iy>I(I/IBaHI/Ie B IMIPOLCHTAX COOTBETCTBCHHO OT

MePBOHAYAIIBHBIX KalUTAIbHBIX BIOKCHHUH B JIMHUM dJIeKTponepenad u obopynosanue [1C u
AIIEKTPOCTAHIIUN TPUBEICHBI B Ta0I. 1-2;

B — crouMocTh | KBT'U mOTEepsSIHHOM JJIEKTPO3HEPTHH, Kom 3a 1 kBT, BenuuuHy



COTJIaCcoBaTh € NPCIOAaBaTCIICM;

AW — noTepu 3JIEKTPO3HEPTHU B CETH B TCYCHHUE rofa, KBT 4.

Ilotepu 3JIEKTPO3HEPTUM OMPEACIISIOTCS MO MOJCYUTAHHBIM PAaHEE MOTEPSIM AKTUBHOM

momrHocty B JIDII u TpanchopmaTopax.

Tabmuma 1
AMOpTHU3aLIMOHHBIC OTYUCTICHUS [2]
Cpoxk MoJIe3HOro Koa¢ppunnent
HanmeHoBaHUE 37IEMEHTOB dJICKTPHUECKUX CUCTEM o
HCIIONIB30BaHUS, JICT amopTu3auuu, %
TpanchopmaTopbl, BBIKIIOYATENH, Pa3beTUHUTEIH 15-20 6,7-5
['eHepaTopbl, CHHXpOHHBIE KOMIIEHCATOPBI 25-30 4-3,3
BJI Ha MeTanan4Yeckux onopax 10-15 10-6,7
BJI Ha x/0 onopax 15-20 6,7-5
Kabenu ¢ MeIHOIM KUIOMK 6oiee 30 6oiee 3,3
[TpoBoxa u apyrue kadenu 20-25 5-4
Tabnuua 2

E)KGFOI{HI)IC HU3JCPIKKHU HAa PEMOHTHI U O6CJIy)KI/IBaHI/I€ 9JICMCHTOB 3JI€KTpI/I‘IeCKOI>'I CCTH,

% KanuTanbHbIX BIOKEHUH [2]

HaumenoBanue 3neMeHTOB 3aTpaThl Ha CymmapHblie
PemMoHTEI
AIEKTPHYECKIX CHCTEM o0CITy>)KUBaHWE OTYHCIICHHS

OnekrpoobopynoBanue u PY

o 150 kB 3,0 2,9 5,9

220 kB u BeII1IE 2,0 2,9 4.9
BJI 35 kB u BrIIIe Ha CTANBHBIX | %/0 omopax 0,4 0,4 0,8
BJI 35-220 kB Ha nepeBsSHHBIX onopax 0,5 1,6 2,1
KJI o 10 kB
Co cBHHIIOBO 000JI0YKOI, TPOIIOKECHHEIC

B 3eMJIE U TTIOMENIEHUAX 2,0 0,3 2,3

IO/ BOJIOM 2,0 0,6 2,6
C amoMUHIEBOI 000JI0YKOH, MTPOIOKESHHEIC B 2,0 0,3 2,3
3eMJI€ ¥ B IIOMEIEHMIX
C mracTMaccoBO U30JAIHEH, TPOIOKEHHEIC B 2,0 0,3 2,3
3eMIIe U B IIOMEIIEHUIX
KJI 20-35 kB co cBUHIIOBO# 000JI0YKOM, TPOJIOKEHHBIE

B 3€MJIE ¥ IOMEIIEHHIX 2,0 0,4 2,4

I10J1 BOJIOU 2,0 0,8 2,8
KJI 110-220 kB, nposoXeHHBbIE:

B 3€MJIE U IIOMELIEHUAX 2,0 0,5 2,5

I10J1 BOJIOU 2,0 1,0 3,0

141 PACCUUTBIBACTCA BCIIMUNHA IPUBCACHHBIX 3aTPAT OIMPCACIIICTCA 110 BBIPAXKCHUTO!

3=p, -K+1,

(6)

rae P, —HOpMaTuBHBIN K03 (uMeHT 3P PEKTUBHOCTU KAUTATIBHBIX BI0XKEHHH (111 00BEKTOB

ANEKTPOIHEPreTHKH OH npuHuMaercs 0,12-0,15);

K — nepBoHauangpHbIE KaUTAIBHBIE BIOKEHHUS B SJIEKTPUUYECKYIO CETh, THIC. PYO.;

N — exxeromHbie U3EPKKU HA IKCILTYaTAIMIO CETH, THIC. PYO..

Benuunna kanuTanbHBIX BIOKEHUH B CETh OIMpPEAESeTCs M0 YKPYIMHEHHBIM MOKa3aTesiM
CTOMMOCTH JJIEMEHTOB, NMPUHIUIUAIBHON OJHOJMHEHWHOW CXEMBbI BapHaHTa CETH C YYE€TOM
kod(duimeHToB MHUISIUYA. PacyeT KamuTalbHBIX BIOXKCHHA B CTPOUTEIBCTBO MOJCTAHIIUN U
BO3JYIIHBIX JIMHUH DJIEKTpOIepeaadn I PEIICHUs] dTOM 3aladyd HEeOOXOAMMO TMPHUHATH I10

JAHHBIM 3a7a4 4 1 5 COOTBETCTBEHHO.




