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Pa6ouas nporpamma coctasnena Ha ocHope ®T'OC BO - MaruceTpaTypa 110 HallpaBIeHHIO
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa i peanusamnuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHHS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKESHUS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadempoii A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu  OCBOGHMSI UCHUIUIMHBI (MOAynsi) «VIHBECTHIIMOHHOE IPOEKTHPOBAHHE
00BEKTOB IEKTPOIHEPTETUKI» SBISIOTCS: (DOPMHUPOBAHKE Y CTYICHTOB TEOPETUICCKON Oa3bI MO
HOPMAaTUBHO-TEXHUYECKOH  JOKYMEHTAalluu B  O0JacTH  TMPOEKTUPOBAHUS  OOBEKTOB
AJIEKTPOIHEPIeTUKH, MPOYHBIX TEOPETHUECKUX 3HAHMMN W MPAKTUYECKUX HABBIKOB JUISI OL[CHKU
TEXHUKO-3KOHOMHYECKOI peaan3yeMOCTH WHBECTUIIMOHHBIX TPOEKTOB B 3JIEKTPOIHEPreTHKE U ,
aHaJIM3a NOCIEACTBUM UX peanu3alu.

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

Juctumuimaa MHBECTUIIMOHHOE MPOEKTUPOBAHUE OOBEKTOB AIIEKTPOIHEPTETHKH BXOIHUT
B yacTb Yy4eOHOro IaHa (QOpPMHUPYEMYIO YYacTHUKaMU 0Opa30BaTENIbHBIX OTHOILEHHM
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

bu3nec-nnaHupoBaHue U o1ieHKa 3(pPEeKTUBHOCTH HHHOBALMOHHBIX TPOEKTOB

TeXHUKO-2KOHOMHYECKHUE PACUETHI B AJIEKTPOIHEPIETUKE

Pr1HKY 251€KTpOIHEPTrUU

M HHOBaMOHHOE NPEAIPUHUMATEIBCTBO

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

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

IlonroroBka k ca4ye u cjada rocyapCTBEHHOIO 9K3aMEHA

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

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus AUCUUIUIMHBI (Moayins) «VHBECTUIIMOHHOE MPOEKTUPOBAHHE
O0BEKTOB  3JIEKTPOIHEPreTUKHU»  OOydYaroIuiicss  AODKeH  obsafaTh  CIeIyIOLUMHU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-5 Cnocoben paBpa6aTBIBaTB OTACIIBHBIC  pa3ACiibl MPOCKTOB, OCYHICCTBIIATE HX
TCXHUKO-ODKOHOMHWYCCKOC 06OCHOBaHI/I€, MNPUMCEHATH MCTOABI aHAJIN3a BApUAHTOB, pa3pa60TI<1/1 u
IIOMCKa KOMIIPOMHCCHBIX peH_IeHI/Iﬁ

[1K-5.1 OmnpenensieT XapakTEPUCTUKU O0OBEKTa KAlUTAIBHOTO CTPOUTENHCTBA, JJIS
KOTOpOTO MpeHa3HaueHa CUCTEMA DJIEKTPOCHA0XKEHUS




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

YUCJIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 0,95 akaz. yacos

— caMmocrosTenbHast padbora — 92,05 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTeCTaluy - 324ET C OUEHKOMN

MOIIHOCTEM

JIUTEPATypPbI

AynutopHast s
o | xoHTaKTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = A . p Kon
S g © | caMOCTOSATENbHON | yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 £ m ., | xoMnereHMK
@) g £ paboTsl MIPOMEKYTOYHOM
nab. | mpakT. | 3 &
Jlek. = aTTecTaluu
3aH. | 3aH. | QO &
1. Oomue BOTIPOCHI
MPOEKTHPOBAHU
3NIEKTPOIHEPIeTUIECKUX
00BEKTOB
1.1 TIIpoexTupoBaHUE Kak CamocToATeNnbHOE
dbopMa  MHXKEHEpPHOH U 1 1 |msyuenue yueOHO#| VYcTHbIHA ompoc MK-5.1
WHBECTUITHOHHOM Y HAYIHOH (cobecenmoBanue). '
JIeATeIIbHOCTH. JIUTEPATYpPhI
. CamocToATeNnbHOE
1.2 JKusHeHHBI  IUKI o o
u3ydeHue yueOHoil| YCTHBIN onpoc
WHBECTUIIMOHHOTO TIPOEKTa 1 1 N TIK-5.1
U Hay4HOH (cobecenoBanue)
W 3Tanbl IPOCKTUPOBAHUSI. .
JUTEPATyPhI
1.3 OCHOBHEBIE BugpI| 3
MPOEKTHOH  JESATENbHOCTH CamocTosTenpHoe
o obecrneyeHuto 4 |usyuenne yueOHoi| YcTHBIH onpoc MK-51
WHBECTUIIMOHHOTO Y HAYy9HOH (cobecenoBanue) '
npoiiecca. Opranuzanus JIUTEPATYypPbI
TPOEKTHPOBAHUS
14 TexHONOTMYECKUE CamocrosTensHoe
0coOeHHOCTH 1 o |M3ydenne yueOHoi| YcTHBIH onpoc K-5.1
3JIEKTPO3HEPTETUYECKIX Y HAy9HOH (cobecenoBanue) '
00BEKTOB JIUTEPaTyphl
Wroro no pazaeny 3 8
2. OcHOBHBIE  HampaBJICHUS
TEXHHYECKON TIOJTATHKH B
obJyactH MPOEKTUPOBAHUS
Pa3BUTHS YIEKTPOIHEPTETUKH
21 OcHOBHbIE CamocrosTensHoe
HanpaBJIcHAs B PasBUTHH| o 1 2 o |msyuenue yueOHoi| YcTHBII onpoc K-5.1
TEHEPUPYIOIIUX U Hay4HOH (cobGecenoBanue) '




2.2 TexHudeckasi HOIUTHKA CamocTosaTenbHoe
B 00J1aCTH MPOCKTUPOBAHUS 2 6 4 |myuenne yueOHoi| YcTHBII onpoc K-5.1
pa3sBUTHA  JIEKTPUUECKUX U Hay4HOH (cobecenoBanue) '
CHCTEM U ceTeit TUTEepaTypHI
2.3 OcCHOBHBIE
CamocrosTensHoe
HanpasJICHu B n3ydeHue yueOHoi| YcTHbII onpoc
COBEPIICHCTBOBAaHUU 2 4 6 v yaes p IK-5.1
U Hay4yHOU (cobecenoBanue)
MOACTaHIIMOHHOTO
JIUTEPATypPbI
3JIEKTPOOOOPYJOBAHUS
24 HopmarusHast CaMocTosTenpHOe
JIOKyMEHTAIIUS o 1 4 7 |m3yuenne yueOHO#t| VYcTHbIH ompoc IK-5.1
MPOCKTHPOBAHUIO OOBEKTOB U Hay4yHOU (cobecenoBanue) '
ANEKTPOIHEPTETHKU JIUTEPATypPbI
Hroro no pazaeny 6 16 19
3. D¢ dexTuBHOCTL
MHBECTUIIHOHHBIX IIPOEKTOB
3.1 OCHOBHBIC KpUTEPHH U
TPUHITATIBI OLICHKH CaMocCTOsTeNBHOE
3(pdEeKTUBHOCTH u 4 8 7 |Msyuenne yueOHoi| VYcTHBIH ompoc, K5 1
(uHaHCOBOI 1 HAy4IHOH peleHue 3ana4y '
peann3yeMoCcTH JIUTEPaTyphI
WHBECTUIIMOHHBIX
CamocrosTensHoe
3.2 Oco0eHHOCTH OLEHKU o .
u3ydeHue yuebHoi| VYcTHbIHA ompoc,
WHBECTUIIMOHHBIX MPOCKTOB 1 4 7 . TIK-5.1
W HAy4IHOH peleHue 3aiad.
B DJICKTPOJIHEPTETUKE
JIUTEPATyphl
3.3 OrneHka .
VYerHslii onpoc,
3((GEKTUBHOCTH  MPOCKTOB
CamocrosTenpHoe o0cyxaeHne
PEKOHCTPYKIMH u .
u3ydeHue yueOHO! | pelIeHHBIX 3a/ad,
MEPEBOOPYKEHUS 1 2 7 N TIK-5.1
W HAy4YHOU MpOBEpKa U 3alIuTa
HEProOOBEKTOB,
JINTCPaTyphl BBIITOJTHCHHBIX
peann3yeMbIX B YCIOBHSX
. pedeparos.
JICHCTBYIOLIETO
VYerHbli onpoc,
34 Mertobt CamocrosTensHoe o0cyxieHHne
(uHAHCHPOBAHUS 1 2 7 [m3yuenue y4eOHO# | pelIeHHbIX 3a1ad, TK-5.1
MHBECTULIMOHHBIX IIPOEKTOB Y HAy4IHOH IIPOBEPKA U 3aLLUTA '
B DJICKTPOJHEPTETHKE. JIUTEPATyphI BBITIOJTHEHHBIX
pedeparoB
. YcTHBII onpoc
35 Vuér (hakTopa poc,
CamocTosaTenpHOe o0cyxaeHue
HEOTIPEACIICHHOCTH " n3ydeHue y4eOHO! | pelIeHHBIX 3a1a
PHCKOB pu OIICHKE 1 2 7 i yHes P > TIK-5.1
M HAYYHOMN MPOBEPKA U 3alUTa
3¢ deKTUBHOCTH
JIUTEPATyPhI BBITIOJTHEHHBIX
WHBECTUIIMOHHBIX TIPOEKTOB
pedeparon
Hroro no pazaeny 8 18 35
5. 3auer ¢ oneHKoI
Pa6ota o
5.1 TlogroroBka H cjada
. MOATOTOBKE K .
3ayera ¢ OLEHKOHM IO 30,05 3ayer ¢ OLEHKOH
c/ade 3a4era o
JCIUTUINHE
JUCIMIUINHE
HWroro no pazneny 30,05
Hroro 3a cemectp 17 34 192,05 3a4eT C OLEHKOH
WTtoro no qucuuIuinHe 17 34 92,05 3a4eT ¢ OLCHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jisa  w3ydeHuMM  JOUCUHUIUIMHBI  «VIHBECTHIIMOHHOE TMPOEKTUPOBAHHWE OOBEKTOB
AIIEKTPOIHEPTECTUKI» MPETYCMOTPEHBI cleayromue (popMbl opraHu3anuu yaeOHOro mporecca:
JICKIUU, NPAKTUYECKUE 3aHATHUS,, CAMOCTOATEIbHas paboTa CTYIEHTOB, WHIUBUAYaJIbHbBIE
KOHCYJIbTAIIUU

B coorBerctBun ¢ tpeboBanusMu PI'OC mo guctuiimHe B IENIX peaTu3aliu
KOMIIETEHTHOCTHOTO TOJIX0/1a MPEAYCMOTPEHO HCIIOIb30BAHUE AKTHUBHBIX W WHTEPAKTHUBHBIX
dbopM npoBesieHuUs 3aHATUI B COUYETAHUH C BHEAYTUTOPHOU paboTOil C 1eNbio (OPMUPOBAHUS U
pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YUAIOIITUXCSL.

JIns AOCTHWKEHHs TNOCTaBJICHHBIX ILI€JIeW MpenojaBaHus AMCLMIUIMHBI PEANN3yHOTCS
CIIETYIOIINE CPEACTBA, CIIOCOOBI M OPraHU3alMOHHBIE MEPOIIPUATHS:

-U3y4YCHHE TEOPETUYECKOr0 MaTepualia JMCLUIUIMHBI Ha JIEKUUAX C MCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH, JIEKIUH B (hopme Oeceibl, TUCKYCCHH;

-CaMOCTOSITEJIbHOE  U3YYEHHE  TEOPETHYECKOr0  Marepuana  JUCHMIUIMHBL  C
ucrosib3oBanueM Internet-pecypcos, uHGOpMAIMOHHBIX 0a3, HOPMATUBHOM OKYMEHTAIWH,
METOJUYECKUX pa3pabOTOK, ClieuaTbHON yueOHOM 1 HAyYHOM JIUTEePaTyphI;

-3aKpeIJICHHE TEOPETUUYECKOr0 MaTepuaia Ha MPAKTHUYECKUX 3aHSTHUSAX, BBIMOTHEHUS
POOJIEMHO-OPHUEHTUPOBAHHBIX, IOMCKOBBIX, TBOPUECKUX 33/JaHUM, MMOATOTOBKHU pedepaTtoB Mo
MpOOJIEMHBIM BOIIPOCAaM, IEPCIIEKTUBHBIM HAIIPABJICHUSM Pa3BUTHUS JIEKTPOIHEPTETUKHI

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

7 OuneHoYHbIe CPeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHOBHas JIUTEpaTypa:

1. MuBectunmonnoe npoexktuponanue: YueOHuk / 'onos P.C., banaun K.B., [1lepenepsie
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 oOparieHHs:
04.03.2025). — Pesxum 1oCTyIa: MO TMOAMUCKE.

0) lonotHuTeIBLHASI TUTEPaTypa:

1.CO 153-34.20.118-2003. MeToanueckiue pPEKOMEHIAMHA 110 TPOCKTUPOBAHHIO
pa3BuTHs ~ SHeprocucrteMm.  https://meganorm.ru/Data2/1/4294812/4294812999.pdf  (mara
obpamienus: 04.03.2025). — Pesxxum gocTyma: CBOOOTHBI.

2.0cHoBHbIe Ton0keHus (KoHuenuus) TeXHUYecKol MOJIUTHUKU B 3JIEKTPOIHEPreTHKE
Poccm ®Ha mepwox gm0 2030 r. — OAO PAO «EDC  Poccum».-2008.
http://energyexpert.ru/media/em/concept 2030.pdf (mara oOpamenus: 04.03.2025). — Pexum
JIOCTYTIA: CBOOOTHBIH.

3. Ocuxka JI.K., UHXUHUPHUHT OOBEKTOB MHTEIUIEKTYaJIbHOW SHEPreTHYeCKOi CUCTEMBI.
[Tpoexktuposanue. CTpoutenbcTBo. busnec u ynpasnenue : npaktudeckoe nocobdue / JL.K. Ocuka
- M. : Usparensckuii mom MDU, 2014. - 780 c. - ISBN 978-5-383-00869-0 - Texkcr :
anektponnsii  //  OBC  "Koncymprant  crymenta" @ [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785383008690.html (mara o6pamenus: 04.03.2025). -
Pexxum nocryna: o noarnucke.



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 TEXHOJOTHUYECKOTO MPOESKTUPOBAHUS
MOJICTAHIIMI TIEPEeMEHHOT0 ToKa ¢ BeiciuM HarpsbkeHueM 35-750 kB (HTII IT1C). — OAO «®CK
EDC», 2009. http://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017_new.pdf
(mara obpamienus: 04.03.2025). — Peskum gocTymna: cBOOOIHBIM.

5.CTO 56947007-29.240.55.016--2008. HopMbl TEXHOJIOTMYECKOTO MPOEKTUPOBAHHS
BO3JYIIHBIX JIMHUN 3JIeKTponepenaun HanpsokeHnem 35-750 kB. — OAO «®CK EBCy, 2008.
http://docs.cntd.ru/document/1200079673 (mara oopamenus: 04.03.2025). — Pexum mocryma:
CBOOOIHBI.

6.3enenoxar H.U., Untennexryanu3zaius EDC Poccun: HHHOBaIIMOHHBIC TIPEIIOKEHHS /
3enenoxat H.U. - M. . Usnmarensckuit jom MOU, 2017. - ISBN 978-5-383-01220-8 - Tekcr
anektponnsii  //  OBC  "Koncymprant  crymenta" @ [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012208.html (mata obpamenwus: 04.03.2025). -
Pexxum nocryna : 1o noamnucke.

7.KyxoB B.B., busnec-nnanupoBanue B 3JEKTPOIHEpPreTUKe . ydyeOHOe mocodue s
By30B / XXykoB B.B. - M. : Uznatensckuii jom MOU, 2017. - ISBN 978-5-383-01131-7 - Tekcer :
anektponnsii  // DOBC  "KoncymbTanT — crymeHTa : [catiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011317.html (mara obpamenus: 04.03.2025).
- Pexxuim gocTyria : o moJmucke.

8. Poranés H./l., DxoHomuKka sHepreTuku . yueOHuK s By3o / H.JI. Poranés, A.l'.
3y6xoBa, .B. Macreposa u ap.; noa pea. H.Jl. Poranésa. - M. : Usparensckuit nom MOU, 2011.
- 320 c. - ISBN 978-5-383-00324-4 - Tekcr : anekrponHsiit // DBC "KoncynpTanT cTynenTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383003244.html  (mara
obpamienus: 04.03.2025). - Pexxum qocTyma : 1Mo morcKe.

9. Henmomusmuii B.A., DkoHOMHYECKHE MOTEpU OT HAPYIIEHUH 3IIEKTPOCHAOKECHHUS
notpebutencit / Hemomusimuit B.A. - M. : Usmarensckmit gom MDOU, 2017. - ISBN
978-5-383-01099-0 - Tekcr : anekrponnsiit // OBC "Koncynbrant cryaenta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383010990.html (nara oopamenus: 04.03.2025). -
PexxuM Jtoctyma @ o noJmucke.

10. KysnenoB b. T. MuBectunmu : yuedbnoe mocodbue / b. T. Ky3nenos. - 2-e usn.,
nepepad. u gom. - M. : OHUTU-TAHA, 2011. - 1 snextpon. ont. auck (CD-ROM). - (YuebHas
JauTepaTrypa JUTSE BBICIIL. u cpen. npoo. o0pa3.). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2730. - TekcT : 3MeKTPOHHBIH.

11. CksopuoBa H. B. MHBecTunmoHHas neATENbHOCTh W SKOHOMMYECKAas OIEHKa
uHBecTulmii : yuebHoe nocodbue / H. B. CxkBopuosa, T. II. Paxnuc ; MI'TY. - Marautoropcek :
MI'TY, 2014. - 1 AJIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/374. - TekcT : 2neKTPOHHBIH.

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://host.megaprolib.net/MP0109/Download/MObject/2730
https://host.megaprolib.net/MP0109/Download/MObject/374

r) [IporpammHoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O No norosopa CpoK JIeiicTBUS TUIEH3UU
MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional

Calculate Linux CBOOOJIHO PACIPOCTPAHIEMOE Seccpodro
Desktop Xfce I10

Linux Calculate CBOOOIHO PACHpPOCTPAHIEMOE 0eccpoUHO

FAR Manager CBOOOJHO PaCIpPOCTPaHIEMOC 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAMOHHDBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

J7IeKTpOHHbIC pecypert bubmuorekn MITTY' M. |- /host megaprolib.net/MPO109/Web
I".'". HocoBa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

1. Vuebuble ayauTtopuu Mg TPOBEACHUS JICKIMOHHBIX U MPAKTUYECKUX 3aHATUH,
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAHUNA, TEKYIIETO KOHTPOJS ¥ TPOMEKYTOUHOM
aTTecTalluu - IOCKa, MyJIbTUMEAUIHBIN IPOEKTOP, IKPaH.

2. llomemieHus ISl CaMOCTOSITEIBHON paboOThl 0OydYalomuxcst - IEepCOHAIbHBIC
kommeioTepsl ¢ maketom MS Office, Brixogom B MHTepHET W ¢ IOCTYIIOM B 3JEKTPOHHYFO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

3. Ilomemenue s XpaHeHUS U NPOPHIAKTUYECKOTO OOCIYXUBaHHS Yy4eOHOTO
000pyI0BaHUS - CTEJUIAXKHU, CEU(BI A1 XpaHEHUS y4eOHOTO 000Py10BaHMUS.


https://host.megaprolib.net/MP0109/Web

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

AymuTopHas caMoCTosiTeNbHas paboTa CTYAEHTOB HAa MPAKTHUYECKUX 3aHATHIX
OCYILIECTBIISIETCS. IO KOHTPOJIEM IIPENOAABATENsl B BHUJAE PEIICHHA 3a4a4 W BbBIIOJHEHUS
YIPA)KHEHHUM, KOTOpBIE ONpENeseT IIpernojasareib Uil cryfeHTa. K 3aHATHAM ToTOBATCA
UH/IMBUYaJIbHbIE WM TPYIIOBBIE TOKJIAAbl 1O KOHKpeTHOM TemaTuke. Ilpu oOcyxnenun
JOKJIQJIOB TPOMCXOAUT OOMEH B3INIAAaMM MO KOHKpeTHOW Temaruke. llpm wu3ydenun
paccMaTpuBaeMON AMCLUIUIMHBI ydeOHas TUCKYCCUs, KaK METOJl MHTEpaKTUBHOI'O OOyueHwUs,
ABJISIETCS IIPEIIOYTUTEIIBHBIM.

BHaeaynuropHas camocTosATenbHas padoTa CTyI€HTOB OCYIIECTBISIETCS B BUE€ pabOThI €
JUTEPaTypOid, BBINOJHEHUS JOMAIIHUX 33JaHUil W 3a4eTHOH paboTBl C KOHCYJbTAMSIMU
npernojiaBaTesns. YUuThiBas OrpaHUYEHHbIH 00beM JIeKLUH, OOiblIoe 3HAYCHHE NMpUOOpeTaeT
oleperKarolas caMOCTOsATENbHAs padoTa, T.€. U3y4EHUE HOBOIO MaTepuaya 10 €ro M3JI0KEHUs
IpernoaaBareeM Ha JEKLIUU.

[Tpu moAroToBKe 3a4eTHON pabOTHI CTYIEHT HIMPOKO HCIIONB3YIOTCS ceTH VHTepHeT u
3JIEKTPOHHAs HayyHasi Oubsmoreka «eLibrary.ru”; neproanueckue nu3iaHus, a Takxe yu4eOHyo U
CHELMAIbHYIO JINTEPATYpy B 00JACTU DIIEKTPOIHEPIeTHKU M dHeprocOepexeHus. B kauectBe
NEPUOANYECKUX WU3JIaHUN PEKOMEHIYIOTCS: KYpPHaNbl «IJIEKTPUUYECTBO», «IIEKTPUUECKUE

CTaHIM, «OHEPreTuK», «3Bectuss By30B. OHepretuka», «M3Bectust BY30B.
ONEeKTPOTEXHUKA», «DJEKTpUKa», «HeprocoepexeHue», «lIpoMbllIeHHas 3SHEPreTUKay,
«OxpaHa okpyxatomei cpenp» (pedepaTHBHBIA KypHam), «Herpaguuuonnele

BO300HOBISIEMbIe HCTOUYHUKH JHeprum» (pedepatuBHbiii xypHan), «Water Power & Dam
Construction», «Electrical Power and Energy Systems», «Electra», «Elektrie», «IEEE
Transactions. Power systemsy.

Hepeqeﬂb BOIIPOCOB AJIsL l'lpOMe)KyTO‘-lHOﬁ arrecranuu

1. I[IpoekTupoBanue Kak popMa MHKEHEPHON U MHBECTULIMOHHOMN AESITETbHOCTH.

2. Bungel mNpoeKTHOM  NEATENPHOCTH MO  00ECHEeueHHI0 KM3HEHHOro  IIMKJIA
MHBECTUIIMOHHOTO O0BEKTA.

3. Oramsl U cTaAuy IPOEeKTUpOBaHusl. Llenn U OCHOBHBIE pE3yIIbTATHI.

4. TexHOJOTrHYeCKHe OCOOEHHOCTH 3JIEKTPOIHEPTeTHKH.

5. Turbl 31€KTPOIHEPreTUIECKUX OOBEKTOB.

6. Texuuueckue TpedoBanus k noacranuusm 330-750 kB HoBoro nokosneHwus.

7.  OcobeHHocTH  OHEHKH  J(PPEKTUBHOCTH  WHBECTHUIIMOHHBIX  TPOEKTOB B
AIIEKTPOIHEPIETUKE.

8. OcCHOBHBIE HCTOYHHKM (PUHAHCUPOBAHMS  HMHBECTHIIMOHHBIX IPOEKTOB B
AIIEKTPOIHEPTETUKE.

9. TexHnyeckue TpeOOBAHUS K BO3AYIIHBIM JTUHUAM dJekTpornepenay 110-750 kB Hosoro
MIOKOJICHUS.

10. OcHOBHBIE HAamNpaBiICHHUs] TEXHUYECKON MOJUTHUKKA B O0OJACTH COBEPIICHCTBOBAHUS
MOJCTAaHIIHOHHOTO AJIEKTPOOOOPYIOBAHUSI.

11. bu3zHec-11aH MHBECTUIIMOHHOTO TTPOEKTA.

12.  Ouenka 3(¢GEeKTUBHOCTH HMHBECTUIIMOHHBIX IPOEKTOB, pEaM3yeMbIX Ha
JEUCTBYIOLIEM IPEAIPUATHH.

13. Knaccuduxanus nokaszarenent 3ppeKTHBHOCTH HHBECTULIMOHHBIX IPOEKTOB.

14. Yyet uadmnsauu npu oreHke 3P GHEeKTHBHOCTH HHBECTUITMOHHBIX TIPOSKTOB

15. ®axTop HEONPENETEHHOCTH U BUJIbl MHBECTULIMOHHBIX PUCKOB.

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



17. OueHka 5KOHOMHUYECKOH >(PPEKTUBHOCTH WHBECTHLMNA B PEKOHCTPYKIHIO U
TEXHHYECKOE MIEPEBOOPYKEHNE OOBEKTOB IEKTPOIHEPTETHKH.

IIpumepHbIe NpaKkTHYECKHUE 32IaHNUS IS IPOMEKYTOUHOI aTTecTalum:

1. JIBa MHBECTUIIMOHHBIX MTPOEKTA MPENOIAraloT OJUHAKOBBIN 00EM HHBECTUITUH B
anekTposHeprerudeckoe npennpusarue Teic. $1000 u paccuntansl Ha 4 roaa. [lepBeiii mpoekT A
TFeHEePHUPYET CICAYIONIUE ACHEKHbIC TOTOKH (ThIC. $) : o rogam 500,400, 300, 100, a mpoekT B —
100, 300, 400, 600. CtaBka muckontupoBanus 10%. BeIMOJIHUTE pacdéT AMCKOHTHPOBAHHOTO
CPOKa OKYIIa€MOCTH.

2. B xome MogepHu3anMM TOPOJCKON SJIEKTPUUECKON CETH  BBINOIHSIETCS
PEKOHCTPYKIUS TOPOJCKON moacTaniuy HanpsokerneM 220/35/10 kB, a Takxke peKOHCTPYKITHS
CUCTEMBI DJIEKTPOCHAOKEHMsI TOpojAcKoro paiiona Hampsokenuem 10 xB. B pesynbrate
PEKOHCTPYKIIMU YMEHBIIIAIOTCS MOTEPH eKTpodHepruu B cetu 10 kB Ha 9245490 kBT.4, a Takxke
cokpamaercst yuiepd Ha cymmy 823,4 T.py0. Tapud Ha 31eKTpodHEepruro A MoTpeduTeneit
cocraBisieT 2,2 py6/kBT.4. O0beM MHBECTUINI B PEKOHCTPYKIIMIO COOTBETCTBEHHO IOJICTAHIIUT
coctaBnsier 1845,7 T1.py0, a B cucremy anekrpocHabxenus 10 kB paiiona ropona - 18856
T.pyoO.

Tpebyercsi OLIEHUTH MOCIENCTBUS AJISl DPHEPTETUUYECKUX MPEANPHUATHI: paboTaromero ¢
cetsmu 10 kB u npennpusatus, kotopoMmy npuHaiiexuT noacranuus 110/35/10 xB.

3. Paccuntarh  BHYTPEHHIOIO  HOPMY  JIOXOJHOCTH IPOCKTa IOCTPOCHHS
AIIEKTPOPEMOHTHOTO 3aBOJla CTOMMOCTEIO 180 MITH. py0., eclii OH B TeUeHHE 7 JIeT oOecreuynBaeT
€XKETOHBIN 10X011 35 MITH. pyo.

Ilepeyenn TeM HHAMBHAYATbHBIX 3aJaHUH 1J1s pedpepaTHBHBIX padoT

1. Tlogcranuumm HOBOro mokojeHus. OTIuuuTENbHBIE 4YepThl M TpeOOBaHUS K
IIPOEKTUPOBAHHUIO.

2. OcoOEeHHOCTH MTPOEKTUPOBAHMS CUCTEM 3JIEKTPOCHAOXKEHUS MTPEANIPUATHI ¢ MOIIHBIMU
AJIEKTPOAYTOBBIMH IT€YaMH.

3. OcHOBHBIE NIOJIOKEHUS IO MPOEKTUPOBAHUIO BO3IYIIHBIX JIMHUM 31eKTponepenayd 35 —
750 kB.

4. OcoOeHHOCTH TTPOCKTUPOBAHMUS DJIEKTPUUECKUX CETEH, COJIepKAINUX KaOeTbHbIC THHUI
AIIEKTpOIEepEaayn;

5. Texnomornyeckue OCOOEHHOCTH AJIEKTPOIHEPIreTUKU, THUIIBI JIEKTPOIHEPTrEeTHUECKUX
O0BEKTOB M  OCOOEHHOCTH OIEHKH J(P(GEKTUBHOCTH HWHBECTUIMOHHBIX MPOEKTOB B
AIIEKTPOIHEPIE€TUKE.

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

7. Mertonbl (hHAHCUPOBAHUS MHBECTUIIMOHHBIX IPOEKTOB B 3JICKTPOIHEPTETHKE.

8. Cucrema nokasareneit oueHkH 3¢ (HEeKTUBHOCTH HHBECTUIIMOHHBIX IPOEKTOB.

9. bu3zHec-11aH MHBECTULIMOHHOIO ITPOEKTA.

10. IlpoexTHbIE penieHus B 3IEKTPOCHA0KEHUHN MEAUIIMHCKUX YUPEKICHUI.

11. OcHOBHBIE HampaBiI€HUS IO MPOEKTUPOBAHUIO JJIEKTPUYECKOTO OCBEILEHUS
IPOMBIIIICHHBIX TPEANIPUATHH.

12. OcHoBHBIE HampaBJIEHUS 110 MOJEPHM3ALMM PACHPEAEIUTEIbHBIX AIEKTPUUYECKUX
cerelt 10(6) kB.

13. VIHBECTULIMOHHBIE PUCKHU. YUET U aHAIU3 PUCKOB.

14. TexHuueckas TMOJUTHKAa B O00JacCTH COBEPUICHCTBOBAHUSA IOACTAHIIMOHHOIO
AIIEKTPOOOOPYIOBAHUSI.



15. Ouenka 5(QEeKTUBHOCTH HMHBECTUIMOHHBIX MPOEKTOB PEKOHCTPYKIHH U
TEXHUYECKOT'0 EPEBOOPYKEHUS HIEKTPOIHEPIETUUECKUX OOBEKTOB.

Pexomennyemas nuteparypa:[1,1

KoHnTposibHble BOnpochl W 3alaHMs [Jisl NPOBeJeHHMs TeKyLero KOHTPOJs Mo
AUCHUILINHE.
Paznen 1. OOuire Bonpockl POEKTUPOBAHUS HIEKTPOIHEPTETHUECKUX 00BEKTOB
. Kakoli cMbICIT MOXKET BKJIa/IbIBAThCSl B MOHSATUE «IIPOEKT»?
. Ilepedncnure BO3MOXKHbBIE BU/Ibl UHBECTUILIMOHHBIX ITPOEKTOB.
. Kakue nenu nocturarorcs B pe3yabTaTe BHIIIOJHEHUS HHBECTULIMOHHOTO ITPOEKTa?
. Uto BKIIIO4aeT B ce0sl )KU3HEHHbII LUK MHBECTULIMOHHOTO NTPOEKTa?
. OxapakTtepu3yiiTe 3Tanbl IPOECKTUPOBAHUS.
. JaiiTe XapakTepUCTUKY OOBEKTaM 3JIEKTPOIHEPTEeTHKH.
. B uém 3akmmrouaroTcst 0cOOEHHOCTH JIEKTPOIHEPTETUYECKUX OOBEKTOB?
. KakoBo conepxaHue npeAnpoeKTHHIX 3TallOB HHBECTUIMOHHOTO Ipoliecca?
9. KakoBa nenp hopMupoBaHHs HHBECTHIIMOHHOTO 3aMbIcia?
10. KakoBo Ha3Ha4yeHue nposeJieHue Topros (Tenepa)? Gopmbl  MpoBeIEHUS TEHAEpa.
11. Ha3znauenue Ou3HeC-TIaHA UHBECTUITMOHHOTO MPOEKTA.
12. OcHOBHBIE pa3ienbl Ou3HeC-TJIaHa MHBECTULIMOHHOTO IIPOEKTa U UX COJIepKaHUe.
13. HazHayeHne TEXHUKO-?PKOHOMHYECKOTO 00OCHOBAHHUS MIPOCKTA.
14. KakoBo Ha3HaueHue paboyeil TOKyMeHTaluu?
15. Coneprkanuie MPOEKTHHIX padOT B MOCIEIPOCKTHOM NE€ATEIbHOCTH?
16. KakoBo coneprkaHue paboT, BHIIOIHIEMbIX B X0J1€ aBTOPCKOI0 Ha30pa?
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Paznen 2. OcHOBHbIE HaNpaBlIeHUs] TEXHUYECKOH MOJUTUKHU B 0OJIACTH MPOEKTHUPOBAHUS
Pa3BUTHS 3JIEKTPOIHEPTETUKH.

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

2. Cdopmynupyiite TpeOOBaHHMS K CHCTEMaM »JJEKTPOCHAOKEHUSI TPOMBIIICHHBIX
MIPEANPUATHIA.

3. TexHuueckasi HOJUTHKA B 00JIACTH Pa3BUTHS SJHEPTOCUCTEM.

4. TpeOoBaHMsA K NPOEKTUPOBAHHIO BO3AYIIHBIX JUHUU 3iekTpornepenad 110-750 xB
HOBOTO ITOKOJICHUSI.

5. OcHoBHbIE HaIpaBJICHUS B COBEpIIIEHCTBOBAHUY HOJICTAHIIMOHHOTO
AIEKTPOOOOPYIOBAHHUS.

6. CoBpeMeHHOE COCTOsTHIE BO300OHOBIsIEeMOH sHepreTuku Poccun.

7. OcHOBHBIE HaNpPaBJIEHUS B Pa3BUTHH BO3OOHOBISIEMON YHEPTETHKHU.

Pazgen 3. D pexTuBHOCTS HHBECTHUITMOHHBIX MIPOEKTOB..

1. DddexTuBHOCTE M BUABI APPEKTUBHOCTH WHBECTUIIMOHHBIX MPOEKTOB.

2. OxapakTepu3yiTe OCHOBHBIE MOAXOIBI K OIeHKEe d(PPEKTUBHOCTH WHBECTHITHOHHBIX
IPOEKTOB.

3. Oxapakrepu3yiiTe OCHOBHBIC MOJXOJBI K OICHKE 3(PPEKTUBHOCTH WHBECTHIIMOHHBIX
IPOEKTOB.

4. CymHOCTh CTaTHYECKOTO METOIa OIICHKH (P (PEKTHUBHOCTH WHBECTHIIMOHHOTO MTPOEKTA.

5. JlaliTe XapaKTepUCTUKY TOKa3aTelsM, C TIOMOIIBI0 KOTOPBIX OIIEHUBAETCS
SKOHOMMYECKas S((PEeKTUBHOCTh BApUAHTOB HHBECTULIMOHHBIX MPOEKTOB MPU CTATHUYECKOM
METO/IE.

6. OOocHyiiTe HEOOXOIUMOCTh ydeTa (DaKTopa BpPEMEHH TPU  BBITTOJHCHUH
TEXHUKO-3KOHOMHYECKUX PacUETOB.

7. B uém 3akioyaeTcsl CyIIHOCTb JWHAMUYECKHUX METOJOB OLIEHKH HHBECTHIIMOHHBIX
IIPOEKTOB?

8. Cchopmynupyiite ycloBuUsi COTOCTABUMOCTH BapHAHTOB MHBECTUIIMOHHBIX IPOEKTOB.



9. Uto Takoe JUCKOHTUPOBaHUE 3aTpaT?

10. JlaiiTe moHSATHE HOPMBI TUCKOHTA, KO3(pPUIMEHTa TUCKOHTHUPOBAHUS, PACUETHOTO
nepuoza.

11. Kak paccuuThIBa€TCA YUCTHIM TUCKOHTUPOBAHHBIN 10X0?

12. CymHocTh ¥ IpUpOoia UHBECTULIMOHHBIX PUCKOB.

13. Kakue o6cTosTENIbCTBA CIIEYET YUUTHIBATh MPU OLICHKE 3PPEKTUBHOCTU MPOEKTOB,
peann3yeMbIX Ha ACHCTBYIOIIEM MPEANPUATUN?

14. B uém 3akiro4aroTcsi OCOOCHHOCTH OLEHKH 3(PGEKTUBHOCTH WHBECTHUIIMOHHBIX
IPOEKTOB coopyxenust JIDI?

15. Metonpl (GMHAHCHUPOBAHUS MHBECTHUIUH JIB DJIEKTPOIHEPTETHKE.



MNPUJIOKEHHUE 2
(oGs3aTenpHOE)

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

a) H.]IaHI/IpyeMble PeE3yJbTaThI oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KYTO‘IHOﬁ arrecranmmn.

Kon
WHIUKATOpPA

HNuauxkarop
JAOCTHAKEHUS
KOMIIeTeHIIH

OueHovHbIE CpeacTBA

IIK-5 Cnoco0Gen pa3padaTbiBaTh OTAeJbHbIE pa3jiesibl MPOEKTOB, OCYHIECTBIATh HX TEXHUKO-IKOHOMUYECKOe 000CHOBaHHE, MPUMEHITh METOAbI aHAIU3a
BAPHAHTOB, Pa3padoTKN M MOMCKA KOMIIPOMHCCHBIX peleHuiH

[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 MPOCKTOB B DIICKTPOIHEPTETHKE.

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

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

Knaccudukanms nokazareneit 3(peKTHBHOCTH HHBECTUIIMOHHBIX IPOCKTOB.
VYuer undsiuun npu oneHke 3G (EeKTHBHOCTH HHBECTUIIMOHHBIX IIPOSKTOB
dakTop HEONPEIENEHHOCTH U BU/Ibl HHBECTHUIIMOHHBIX PHCKOB.
Mertoabl yueta pakTopa HEOTPEAEIEHHOCTH U PUCKOB B HHBECTHIIMOHHOM TIPOSKTHPOBAHHH.
9.  Ouenka 3KOHOMHYECKOW 3(P()EKTUBHOCTH HWHBECTHIMH B PEKOHCTPYKIMIO M TEXHHYECKOE MEPEBOOPYKCHHE]
00BEKTOB IEKTPOIHEPTETHKH.

5
6.
7.
8

HpI/IMeprIe MNPAKTUYCCKUE 3aIlaHUA JIA HpOMe?KyTO‘lHOﬁ arreCralmm:

1. JlBa WHBECTHIIMOHHBIX TIPOEKTA IMPENIONIAral0T OJWHAKOBHIM OOBEM WHBECTHIMHA B 3JIEKTPOIHEPTETHUECKOE]
npeanpustre Toic. $1000 u paccunTans! Ha 4 roa. ITepBeIil MPOEKT A TeHEPHUPYET CIEAYIOIINE JCHEKHbIE ITOTOKH (ThIC. $)
mo romam 500,400, 300, 100, a mpoexkt B — 100, 300, 400, 600. CraBka muckountupoBanus 10%. Bwrmromauth pacuéT
TUCKOHTHPOBAHHOTO CPOKA OKYTIa€MOCTH.

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 pe3yapTaTte peKOHCTPYKIMH YMEHBIIAIOTCS HOTepH 31eKTposHeprun B cetu 10 kB Ha 9245490 kBT.4, a Takke cokpamaercs




yiepo Ha cymmy 823,4 T.py0. Tapud Ha anexkTposHEepruto s norpeduTeneli cocrapset 2,2 pyo/kBr.4. O0beM HHBECTHUITHH
B PEKOHCTPYKIIMIO COOTBETCTBEHHO MOJACTaHNWU cocTaBmser 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 JOXOAHOCTH HPOEKTa MOCTPOCHUS 3JIEKTPOPEMOHTHOTO 3aBOJa CTOMMOCTBIO
180 muH. py0., ecau oH B TeueHue 7 JieT obecneynBaeT exeroHblii 1oxoa 35 miaH. pyo.




0) Ilopsaaok npoBeeHUs] MTPOMEKYTOYHOI aTTeCTAIlMH, TOKA3aTeJIM M KPUTepUH
OlleHUBAHMS:

[IpomexxyTouHasi arrectauus O AMCUUIUIMHE BKJIIOYACT TEOPETUYECKHUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb OCBOCHHUS O0YYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISBIISIIOLINE CTENIEHh CPOPMHUPOBAHHOCTH YMEHUHN U HaBBIKOB. [IpoBoauTcs B popme 3ayera ¢
OLICHKOMH.

3a4yer ¢ OIEHKOW MO JAaHHOW NUCIMIUIMHE MPOBOIHUTCA B YCTHOHM (hopme mo Owmiieram,
KaXKIBIA U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OAHO MPAKTHUECKOE 3a/1aHHUE.

IMoka3aTe1u U KPUTEPHHU OLIEHUBAHNS 324€Ta € OLIEHKOI:

— Ha OLICHKY «OTJIHYHO» (5 0aiioB) — 00y4aromuiicst 1eMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OIICHKY «Xopomio» (4 O6amna) — o0y4aromuiicss AeMOHCTPUPYET CPeIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONepalusiX, IEPeHoce
3HAaHUH U yMEHUI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIUH.

— Ha OLEHKY «YyHOBJIETBOPUTENbHO» (3 Oamna) — oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HaBBIKOB,
00y4aromuiCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OIEHKY «HEeYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, AOIMYCKAeT CYIIEeCTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OLEHKY «HeydO0BJIeTBOPUTeabHO» (1 6amr) — oOydarouuiics He MOXET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEIJIEKTyaabHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.



MNPUJIOKEHHE 3
(oGs3aTenbHOR)

MeToanuyeckne ykazaHus JJ1s1 00y4AO M XCS

Ha ocHOBanmnu JaHHBIX IIOJMYYCHHBIX OT IIPEIogaBaTeCiIsa HCO6XOI[I/IMO OIIpCACIINTD
MNPUBCACHHBIC 3aTpaTbl Ha CTPOUTCILCTBO JIMHUI QJICKTpOoInepcaaun U MOHU3UTEIIHFHOM
noACTaHILIMU.

Ji1st 3TOr0 HEOOXOIMMO OIMPENIEIUTh [TOTEPH AIEKTPOIHEPTUHU B CETH U TpaHCHOpMATOpax
["ogoBbIE MOTEPH NEKTPOIHEPTHH B TUHUSAX CETH, KBTu:

rac APHZ — CYMMAapHBIC TOTCPHU MOIIHOCTU B JIMHUAX, KBT,

T — BpemMs HanOOIBIINX IIOTEpPb, Y.

Bpemst HanboabIINX MOTEPH MOKET OBITH OMPEACIICHO 0 AMIHUPUUIECKON hopmyIe:
2
T
T1=|0124+—1° | .8760, 2)
10000

rae T,s — 9HCIIO YaCOB HCIIOJIB30BAHUS HAaHOOJIBIICH HArPY3KH, C.
["ofoBbIE MOTEPU ANEKTPOIHEPTHH B TpaHCPopMaTopax ceT, KBT-u:

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

rne AP, AP s — cymMMapHbIE MOTEPH XOJOCTOrO X0/1a M CyMMapHbIE€ HArPY30UYHBIE IOTEPH BO
BCEX MOHU3UTENIBHBIX U MOBBICUTENBHBIX TpaHCPOpMaTopax, KBT.

CyMMapHbIe ro/I0BbI€ TOTEPHU AIEKTPOIHEPTUU B CETH:
AW = AW, + AW;. 4)

HomunanbHble mapameTpsl 000pyIOBaHHS, HEOOXOIUMBIE JUIsI pacyeTOB HPUBEICHBI B
npuioxkeHun | k kypcey B pasnene «CnpaBOYHBINA MaTEpUAID.

Janee onpenensroTcs: €XKETOHbIC U3ACPIKKHI

Exxeronnple M3AepKKM Ha HKCIUTyaTal[MI0 CETH BKIIOYAIOT B ceOsl: OTYMCIIEHHUS Ha
aMOPTH3ALIMIO U OOCITy)KWBaHUE JIMHUM 371eKTporiepeaay, ooopyaoBanue I1C u aaekTpocTaHImid,
CTOUMOCTbH F'OJIOBBIX IOTEPH IJEKTPOIHEPTUH B DJIEMEHTAX CETH, ThIC. PYO.:

TAC ajy,dp — OTYHUCIICHUA Ha aMOPTHU3AlUIO U O6CJ'Iy>KI/IBaHI/Ie B MMPONICHTAaX COOTBECTCTBCHHO OT

NEpPBOHAYANILHBIX KAIMTAIBHBIX BIOKEHUH B JIMHUH 3JeKTpornepenad u obopynosanue [1C u
AJICKTPOCTAHIINI MPUBEACHBI B Ta0MI. 1-2;

B — croumocts 1 kBT'u morepssHHON 3nekTpo’Hepruu, kom 3a 1 kBTu, BenuuumHy



COTJIaCcoBaTh € NPCIogaBaTCIICM;

AW  — noTepH 3J1eKTPO3HEPTHU B CETH B TEUCHHUE roja, KBT 4.

[lotepu 3JIEKTPO3HEPTUM OMNPENEIAIOTCS MO MOJCUYUTAHHBIM PaHEE MOTEPSIM AKTUBHOMU

momrHocty B JIDII u TpanchopmaTopax.

Tabmuma 1
AMOpTHU3aLIMOHHBIC OTYUCITIECHUS [2]
CpoOK IoJIe3HOTO Koadpdumment
HanmeHOBaHUE 3JIEMEHTOB JICKTPUISCKUX CUCTEM N
HCIIONB30BaHUS, JICT amopTu3auuu, %
TpaHchopMaTopsl, BEIKIIOYATENHN, Pa3beTHHATEIH 15-20 6,7-5
I'eHepaTopsl, CHHXpOHHBIE KOMIIEHCATOPHI 25-30 4-3,3
BJI Ha MeTaNTMUeCKUX OTopax 10-15 10-6,7
BJI Ha /6 omopax 15-20 6,7-5
Kabemnu ¢ MeqHOM )umoi ooiee 30 oouee 3,3
[IpoBona u gpyrue kabenn 20-25 5-4
Tabnuua 2

Exeronnnie HU3ACPIKKHU HAa PCMOHTBI U 06CJ'Iy>KI/IBaHI/Ie JJICMCHTOB BHCKTpH‘ICCKOﬁ CCTH,

% KaInnTalbHbIX BIOKECHUH [2]

HaumeHnoBaHue aneMeHTOB 3aTpaThl Ha CymmapHbie
PemonTHI
INIEKTPUYCCKUX CHCTEM 00CITy>)KUBaHHE OTYHCIICHUS

OnexrpoobopynoBanue 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 BBIIIIEe Ha CTANBHBIX | %/0 omopax 0,4 0,4 0,8
BJI 35-220 kB Ha nepeBsSHHBIX OonOpax 0,5 1,6 2,1
KJI 1o 10 kB
Co cBHHIIOBO 000JI0YKOI, TPOJIOKECHHEIE

B 3eMJIE U ITIOMENIEHUAX 2,0 0,3 2,3

O] BOJIOM 2,0 0,6 2,6
C amoMUHIEBOI 000JI0YKOH, TPOIOKESHHEIC B 2,0 0,3 2,3
3eMJI€ ¥ B IIOMEILEHMIX
C mmacTMaccoBO U30JAIHEH, TPOIOKEHHBIC B 2,0 0,3 2,3
3eMJI€ ¥ B IIOMEILEHMIX
KJI 20-35 xB co CBHHIIOBOI 000JI0YKOH, MPOI0KEHHBIC

B 3eMJIE U ITIOMENIEHUAX 2,0 0,4 2,4

IO/ BOJIOM 2,0 0,8 2,8
KJI 110-220 kB, nponoxeHHbIE!

B 3eMJIE€ M TTIOMEIIECHHUAX 2,0 0,5 2,5

MO/, BOJIOH 2,0 1,0 3,0

41 PaCCUUTBIBACTCA BECIIMYMHA IPUBCACHHBIX 3aTPaT OMPEACIIACTCA 110 BRIPAXKCHUIO!

3=p, -K+U,

(6)

rae P, —HOpMaTUBHBIN KOA(DPUIMEHT 3P PEeKTUBHOCTH KaUTAIbHBIX BIOXKEHHH (/1711 0ObEKTOB

JJIEKTPOIHEPreTHKH OH puHuMaercs 0,12-0,15);

K — nepBoHauanbHbIE KaUTAIBHBIE BIOKEHUS B dJIEKTPUUYECKYIO CETh, THIC. PYyO.;

N — exxeroanble U3JIEPKKU HA HKCIUTYaTAIUIO CETH, THIC. pYO..

BennunHa KanuTaabHBIX BJIOKEHHH B CETh OMPEAEISICTCS M0 YKPYMHEHHBIM MMOKA3aTeNIsIM
CTOMMOCTH 3JIEMEHTOB, TMPUHLUIHAIBHON OJIHOJIMHEHHOM CXEMbl BapUaHTAa CETH C YYETOM
kod(urmentoB uHQIISAIMK. PacyeT KanmuTaJIbHBIX BIOKEHHH B CTPOUTEIHCTBO MOACTAHIIUN U
BO3YIITHBIX JIMHUW DIIEKTPOTIEpENauu JJIsS PElIeHUs 3TON 3a7add HEOOXOJUMO MPHHSITH IO

IAHHEIM 3a71a4 4 U 5 COOTBETCTBEHHO.




