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JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuH Kadeapbl DIEKTPOCHA0KEHHUS POMBIIUICHHBIX MPEAPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanusarnuu B 2028 - 2029
y4eOHOM rofy Ha 3aceaHuu Kadeapsl DIEKTPOCHAOKEHUS MPOMBIIUICHHBIX MPEAPUATUHI

IIporokomor 20 1. Ne

3aB. xadenpoit A.B.EapraHOBa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Hensimu  ocBOeHMSI IUCHUIUIMHBI (MOAyns) «V/HBECTHIIMOHHOE MPOEKTHUPOBAHHE
00BEKTOB IEKTPOIHEPTETUKN» SBISIOTCS: (DOPMUPOBAHKE Y CTYIEHTOB TEOPETUIECKON Oa3bI IO
HOPMAaTHUBHO-TEXHUYECKOH  JOKYMEHTAalud B  O0JacTU  TMPOEKTUPOBAHUS  OOBEKTOB
ANIEKTPOIHEPIeTUKHU, MPOYHBIX TEOPETHUECKUX 3HAHMM M MPAKTUYECKUX HABBIKOB ISl OI[CHKU
TEXHUKO-3KOHOMHYECKOI peaan3yeMOCTH HHBECTUIIMOHHBIX TPOEKTOB B 3JIEKTPOIHEPTETHKE U ,
aHaJIn3a MOCIECTBUN UX pealn3alliu.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

JucuumrHa MHBECTUIIMOHHOE POEKTUPOBAHHE OOBEKTOB AJIEKTPOIHEPTETUKU BXOIHUT
B 4YacTh Yy4eOHOro IiaHa ¢GOpPMHUPYEMYIO Yy4YaCTHUKAMU OOpa30BaTEIbHBIX OTHOIICHUN
00pa3oBaTeNbHON MPOrPaMMBI.

Jng  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHs,  BIaJeHus),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUTUTUH/ IPAKTUK:

busnec-nnanupoBanue u oreHKa 3G PeKTUBHOCTH MHHOBAIIMOHHBIX MPOEKTOB

TexXHUKO-3KOHOMUYECKHUE PACUETHI B JIEKTPOIHEPTETUKE

PoiHKY 351€KTpO3HEPTHHI

HHHOBaIMOHHOE IPEITPUHUMATEIBCTBO

3HaHus (YMEHHMs, BIaJCHUs), OJYyYCHHbIC NPH M3YyYCHUU TAHHOW TUCHUIUIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUEeHUSI AUCIUTLIINH/TPAKTHK:

[ToaroToBka K MporLeaype 3aliiThl U 3alI1Ta BHITYCKHOW KBATH()UKALMOHHOM pabOThI

IToaroroBka Kk ciade u cada rocyapCTBEHHOTO AK3aMEHa

3 Komnerenuuu odyuyarwuerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILVINHBI (MOAYJIS) ¥ IIJIAHUPYEMBble Pe3y1bTAThl 00y4eHH s

B pesynbprare ocBoeHUs MUCHUIUIHHBI (MOayisi) «/IHBECTHUIIMOHHOE MPOSKTUPOBAHHE
OOBEKTOB  DJIGKTPODHEPTEeTUKH»  OOYyJaloOmMWCS  JIOJDKeH  00JlalaTh  CJIEAYIOIIUMH
KOMIETCHIHSIMHU:

KO,Z[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITM

[IK-5 Cnocoben pa3pabarbiBaTh OTACIbHBIC pPa3feibl IMPOEKTOB, OCYIICCTBIATh X
TEXHUKO-IKOHOMHYECKOe 000CHOBaHUE, TPUMEHITh METO/IbI AaHATIN3a BApUAHTOB, Pa3padOTKH 1
TIOMCKa KOMITPOMHCCHBIX PEIICHUI

[1K-5.1 Ompenenser XapakKTepUCTUKH OOBEKTa KaUTAIBHOTO CTPOUTEIHCTBA, IS
KOTOpOTO MpeIHa3HaYeHa CUCTEMA dJIEKTPOCHAOKECHUS




4. CTpyKTypa, 00b€EM U cotepkaHue TUCHUTIHHBI (MOLYJI5)
OO6mas TpyI0€MKOCTh AUCIUIUIMHBI COCTAaBIsIeT 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qHuCJIC:

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

— BHeaynutopHas — 0,95 akaz. yacos

— caMocTosTenbHas padora — 92,05 akan. 4acos;

— B (hopme npakTudeckoit moarotroBku — 0 aka. 4ac;

®dopma aTTeCTaIUU - 3a4ET C OLEHKOU

AynuropHas 3 s
o | xoHTaKTHas pabora E g)( Dopma TEKyIIEro
Pasnen/ Tema % (B axaz. yacax) E = Bun 3 KOHTPOJIS Kon
[E— : g O | caMOCTOATENLHOR | ycmeBaeMOCTH ] [ 0o
@) 5 g £ padoThI MIPOMEKYTOUHOMN
Tlek. J;ZH~ HE;;(T' § ‘i aTTecTauMu
1. O6uue BOTIPOCHI
MPOEKTUPOBAHUS
IEKTPOIHEPTETUIECKUX
00BEKTOB
1.1 IIpoekTupoBaHUE Kak CamocTrosTenbHOe
dbopmMa  MHXEHEpPHOH U 1 1 |usyuenne yueOHO#I| VYcrHbli ompoc [K-5.1
WHBECTUIIMOHHOM W Hay4yHOH (cobecenoBanue). '
JeATEIEHOCTH. JUTEPATypbI
1.2 Ku3HEHHBId  IMKI CaMOCTOﬂTeHBHOE .
MHBECTUIIMOHHOIO TPOEKTa 1 I R yqe? HOH|  Yermbiit onpoc IK-5.1
1 3Tarbl NPOCKTHPOBAHHUSL.. 1 HAyHHO’ (cobecenopare)
JUTEPaTypHI
1.3 OCHOBHEBIE Buasl| 3
MIPOEKTHOM  JIEATENbHOCTH CamocrosTenpHoe
o obecrneyeHuo 4 |meyuenme yueOHOI| YcTHBIH onpoc K-5.1
WHBECTUIIMOHHOTO W Hay4yHOH (cobecenoBanue) '
mporecca. Opranusarnus JUTEPATypbI
IPOEKTHPOBAHUS
1.4 TexHonmornyeckue CamocrosrenbHoe
ocobeHHOCTH 1 o |m3yuenne yueOHOI| YcTHBIH onpoc K-5.1
3JIEKTPOIHEPTrETUIECKUX W Hay4yHOH (cobecenoBanue) '
OOBEKTOB JUTEPATypbI
HWroro no pazneny 3 8
2. OcCHOBHBIE  HANpaBJICHUS
TEeXHUYECKOH TIOJIUTHKH B
obnactu MIPOCKTUPOBAHHS
Pa3BUTHSI HJICKTPOIHEPTETHKH
2.1 OcHOBHBIE CamocrosarenbHOe
HAlPABJICHUs. B PasBUTHH| o 1 2 o |usyuenue yueOHO#I| VYcrHbli ompoc [K-5.1
TEHEPHUPYIOIINX W Hay4yHOH (cobecenoBanue)
MOIITHOCTEH JUTEPATypPbI




2.2 Texuudeckasi HOJINUTHKA CamocrosarenbHoe
B 00J1aCTH MPOCKTUPOBAHUS 2 6 4 |msyuenne yueOHoi| YcTHBIM onpoc K51
pa3sBUTHA  NIEKTPUUECKUX U Hay4HOHU (cobecenoBanue) '
CHCTEM U ceTeit JTUTEpaTypHl
2.3 OcHOBHbIE
CamocrosTenpHoe
HanpasJICHu i n3yueHue ydyeOHoi| VYcCTHBIN onpoc
COBEPIICHCTBOBAHUU 2 4 6 v yaes p IK-5.1
W Hay4yHOH (cobecenoBanue)
HOACTaHIIMOHHOTO
JUTEPATypPbI
3JIEKTPOOOOPYIOBAHUS
24 HopmarusHast CamocrosTensHoe
JIOKYMEHTaLHs 1o 1 4 7 |usyuenue yueOHO#| VYcTHbIi ompoc K-5.1
MPOEKTHPOBAHHIO OOBEKTOB W Hay4yHOH (cobecenoBanue) '
INEKTPOIHEPTETHUKH JUTEPATypbI
Hroro no pazgeny 6 16 19
3. OddexTuBHOCTH
MHBECTUIIMOHHBIX IIPOEKTOB
3.1 OcHOBHBIC KpUTEPHH U
TIPUHLIUTIBI OLICHKH CamocrosTenbHOe
3¢ GeKTUBHOCTH u 4 8 7 [nsyuenne yueOHoii| VYcTHBIH onpoc, TK-5.1
(uHAHCOBOIA Y HAyIHOU pelieHue 3ana4q ’
peanu3yeMocTH JUTEPaTypHI
MHBECTHIMOHHBIX
CamocrosTenpHoe
3.2 Ocobenmoctu oueHKn n3yueHue yyeOHoi| YcTHbI onpoc
WHBECTUIIMOHHBIX MPOCKTOB 1 4 7 v yHet poc, [K-5.1
Y Hay4YHOH penieHue 3aaad.
B 3JICKTPOJIHEPTETUKE
JIUTEPATypPbI
3.3 Orenka N
VYcTHBIi ompoc,
3((GEKTUBHOCTH  MPOEKTOB
CamocrosTensHoe 00CyX/IeHHE
PEKOHCTPYICLIH " H3y4eHUE yIeOHOM | pelICHHBIX 33134
MEPEBOOPYIKCHHUS 1 2 7 v yHet P ’ [K-5.1
Y Hay4YHOH IPOBEPKa H 3aIIUTA
SHEProoObEKTOB,
JUTEPATypPbI BBITIOJTHCHHBIX
peanu3yeMbIX B YCIOBHSX
N pedepaTos.
JIeHCTBYIONIETO
VYerHbIi onpoc,
34 Mertonbt CamocrosrensHoe obcyxeHne
(uHaHCUpPOBaHUS 1 2 7 |nyuenne yueOHO#| pelIeHHBIX 3a/1a4, K51
MHBECTHIOHHBIX MIPOCKTOB Y HAy9IHOH MPOBEPKA U 3alUTa ’
B DJICKTPOIHEPTETHKE. JUTEPaTypHI BBITIOJTHEHHBIX
pedepatoB
N YcrHblii onpoc
3.5 Vuér (hakTopa poc,
CamocrosTenbHOe obcyx/IeHHe
HEOTPEACIICHHOCTH " u3ydeHHne y4eOHO! | peIeHHbIX 3a/1a4
PHUCKOB pu OLICHKE 1 2 7 v yHes P ’ [K-5.1
Y HAy9IHOH MPOBEPKA U 3alUTa
3¢ peKTUBHOCTH
JUTEPaTypHI BBITIOJTHEHHBIX
MHBECTUIIMOHHBIX IIPOEKTOB
pedepaTon
Hroro no pazaeny 8 18 35
5. 3auer ¢ oneHkoit
Pabora mo
5.1 TlomroroBka W cpada
. MOJITOTOBKE K .
3ayera C OLEHKOH 1O 30,05 3aueT ¢ OLUEeHKOH
czaue 3a4era o
JUCLUILUINHE
JUCIUILTAHE
HWroro no pazneny 30,05
Hroro 3a cemectp 17 34 92,05 3a4eT C OLEHKON
Hrtoro no qucumiinge 17 34 192,05 3a4eT C OICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jng  u3ydeHMM  JUCUHUIUIMHBI  «VHBECTMIIMOHHOE TPOEKTUPOBAHHE OOBEKTOB
3JIEKTPOIHEPTETUKMY MPEyCMOTPEHBI Cieaytonue (GopMbl OpraHu3aluy y4eOHOro mpoliecca:
JIeKIMU, TPAKTUYECKUE 3aHATHUS,, CAMOCTOATEIbHas padoTa CTYIEHTOB, WHIUBUAYaJIbHbBIE
KOHCYJbTaITIN

B coorBerctBum ¢ TtpeboBanusMu PI'OC mo auciurmHe B IENSIX peaTu3aiuu
KOMIETEHTHOCTHOTO TOJX0J[a MPEAYCMOTPEHO HCIOJIb30BAHNE AKTUBHBIX M WHTEPAKTHBHBIX
(dbopM TIPOBEICHHS 3aHATHI B COUYETAaHUHU C BHEAYIUTOPHOU pabOTOM C 1enbi0 (OPMUPOBAHUS U
pa3BUTHS PO ECCUOHATBHBIX HABBIKOB 00YJarOIIUXCS.

Jlis noCTHXKEHUsS TOCTaBJICHHBIX IleNiel MpernojaBaHMsl JUCHUIUIMHBI PEaTU3yOTCs
CJICAYIOIIHNE CPE/ICTBA, CIIOCOOBI U OPraHU3aIIMOHHBIC MEPOTIPUSTHSL:

-U3y4yeHUEe TEOPETHUYECKOro MarepHualia TUCIUIUIMHBI Ha JIEKIUSAX C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH, JEKIHA B (hopMme OeceIbl, AUCKYCCUU;

-CaMOCTOATEIbHOE  W3yYE€HHE  TEOPETUYECKOTO  MaTepualia  JAUCHUIUIMHBL  C
ucnons3oBanueM Internet-pecypcoB, mHpopmManmoHHBIX 0a3, HOPMATHBHOW JTOKYMEHTAIIWH,
METOJMYECKUX Pa3pab0TOK, CIICIIUATHHON yUeOHOW U HAYIHOU JTUTEPATYPHI;

-3aKpEIUICHHe TEOPETUYECKOTO MaTepHualia Ha MPAKTUYECKUX 3aHATHSAX, BBITIOTHEHHS
pOo0JIEMHO-OPUEHTHPOBAHHBIX, TOMCKOBBIX, TBOPUECKUX 3a/JaHU, MOATOTOBKU pedepaToB Mo
POOJIEMHBIM BOTIPOCaM, IEPCIIEKTUBHBIM HAIIPABJICHUSM PAa3BUTHS AJIEKTPOIHEPTCTUKH

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSTeIbHOI PadoThl 00y4armMXcst
IIpencraBneno B npuioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHs MPOMEKYTOUHOI aTTecCTAMI
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe THUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. MuBectunmonnoe npoekruposanue: Yueouuk / 'onos P.C., bannun K.B., [lepenepsien
N.N., - 4-e u3a. - Mocksa :JlamkoB u K, 2018. - 368 c.: ISBN 978-5-394-02372-9. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/415324  (mata oOpatueHus:
23.12.2025). — PexxumM 0CTyIA: 110 MOATHKCKE.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1.CO 153-34.20.118-2003. Meroauyeckiue pEKOMEHIAIUKA IO TPOEKTUPOBAHHIO
pasBuTHs  sHeprocucreM.  https://meganorm.ru/Data2/1/4294812/4294812999.pdf  (mara
obpamenus: 23.12.2025). — Pexxum ngocryma: cBOOOHBIIA.

2.0cHoBHBIe ToNOkeHUs (KoHIenuus) TeXHHYeCKOW MOJUTUKU B 3JIEKTPOIHEPIEeTUKE
Poccun Ha EePUOJ 10 2030 T. - OAO PAO «EDQC
Poccun».-2008.  http://energyexpert.ru/media/em/concept 2030.pdf  (mara  oOpareHus:
23.12.2025). — Pexum goctyma: CBOOOTHBIH.

3.CTO 56947007-29.240.10.028--2009. Hopmbl TEXHOJOTHYECKOTO IMPOCKTUPOBAHUS
MOJICTAHINH MepeMeHHOro ToKa ¢ BeiciiM HanpspkenueM 35-750 kB (HTII T1IC). — OAO «®CK
EDC», 2009. http://www.fsk-ees.ru/upload/docs/STO 56947007-29.240.10.248-2017 new.pdf
(mara obpamienus: 23.12.2025). — Pesxum gocTymna: cBOOOIHBII.

4.CTO 56947007-29.240.55.016--2008. HopMbI TEXHOJOTHUYECKOTO MPOEKTUPOBAHUS
BO3JYIIHBIX JIMHUMA dJeKTporepenadn HamnpsokeHuem 35-750 kB. — OAO «®DCK EDCy,
2008. http://docs.cntd.ru/document/1200079673 (mara oOpamenus: 23.12.2025). — Pexum
JIOCTYTIA: CBOOOTHBIH.



https://znanium.com/catalog/product/415324
https://meganorm.ru/Data2/1/4294812/4294812999.pdf
http://energyexpert.ru/media/em/concept_2030.pdf
http://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017_new.pdf
http://docs.cntd.ru/document/1200079673

5. Msicoenos, 10. B. MHremnekTyanus3anus CHCTEM 3JIEKTPOCHAOXKEHHS TOPOJIOB :
yaebnoe nocobue / FO. B. Mscoenos, H. B. CaBuna. — bnarosemnienck : AmI'Y, 2017. — 164 c.
— ISBN 978-5-93493-285-6. — TekcT : 3neKkTpoHHBIH / JlaHb : 3MeKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/156431 (mara oGpamenus: 23.12.2025). —
Pexxum noctyma: s aBTOpU3. M0JIb30BATENICH.

6. busnec-mmanupoBanue : yueOHuk / mom pea. mpod. T.I'. Tlomamrok, mpod. B.A.
l'opdunkens. — Mocksa : By3oBckuil yuebnuk : MHOPA-M, 2025. — 296 c. - ISBN
978-5-9558-0270-1. - Tekcr : anexkrpounsiii. - URL: https://znanium.ru/catalog/product/2202589
(mata obpamenus: 23.12.2025). — PexxuM gocTyma: mo momrcke.

7. 3enskoBckuit, J{. B. DxoHOMEKA SHEPTEeTUKH : ydeOHO-MeToan4eckoe mocooue / 1. B.
3enskoBckuil, B. A. TuroBa. - Bonrorpan : Boarorpanckuit I'AY, 2015. - 72 c. - Teker :
anektpounsii. - URL: https://znanium.com/catalog/product/615105  (mara oOpaieHus:
23.12.2025). — Pexum A0CTyma: MO MOAMKCKE.

8. Bompocsl ynpaBieHus 3KCIUTyaTallMOHHBIMH PEXHUMaMH TPOMBIIUIEHHBIX CHUCTEM
3NIEKTPOCHAOKEHHUSI C COOCTBEHHBIMU HCTOUHUKAMH 3JIEKTPUUECKOM SHEpruH : MOHOTpadus / A.
B. Manadees, A. B. Bapranosa, E. A. [Tanosa, O. B. I'a3uzoBa. — Marautoropck : MI'TY um.
I''". Hocoga, 2019. — 257 c. — ISBN 978-5-9967-1652-4. — TekcT : anexkrpoHHslii // Jlanp :
aJIeKTpoHHO-OMOmnoTreunas cuctema. — URL: https://e.lanbook.com/book/162481  (mara
oOpamienus: 23.12.2025). — Pexxum foctyma: i aBTOPU3. MOJIb30BaTEICH.

9. KyzuenoB b. T. UuBecTumuu : yaednoe nmocoowue / b. T. Ky3nemnos. - 2-¢ u3j., nepepao.
u jom. - M. : IOHUTU-TAHA, 2011. - 1 snmekrpon. ont. auck (CD-ROM). - (YueOuas
auTeparypa TUTSt BBICIII. " cpen. pod. obpas.). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2730. - TekcrT : 2IeKTPOHHBIH. -
nata obopamenus: 23.12.2025

10. CkBopmoBa H. B. WHBecTuIMOHHAs AEATENHHOCTh U JKOHOMHYECKAs OIEHKA
uHBecTHIMi : yaeoHoe mocooue / H. B. CkBopuosa, T. I1. Paxmc ; MI'TY. - MarauToropck :
MITY, 2014. - 1 DIIEKTPOH. OIIT. JTUCK (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/374. - TekcT : 3JEKTPOHHBIMH. -
nata obparenus: 23.12.2025

B) MeToauyeckue yKka3aHus:
[Tpunoxenue 3

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o6ecnneuenne

Haumenosanue I1O Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Off.lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional

Calculate Linux CBOOOIHO pacIpoCTpaHsIeMOe SecepotHo
Desktop Xfce 3(0)

Linux Calculate CBOOOJIHO pacIpoCTpaHsIeMOe 0OCCCPOYHO

FAR Manager CBOOOJIHO PacrpoCTpaHsIeMOe OECCPOIHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBanue xypca CchlaKa

OnekTpoHHBIE pecypchl Oubamoreku MI'TY wum. https://host.megaprolib.net/MPOL109/Web
I".1. HocoBa ' ' '



https://e.lanbook.com/book/156431
https://znanium.ru/catalog/product/2202589
https://znanium.com/catalog/product/615105
https://e.lanbook.com/book/162481
https://host.megaprolib.net/MP0109/Download/MObject/2730
https://host.megaprolib.net/MP0109/Download/MObject/374
https://host.megaprolib.net/MP0109/Web

9 MaTepuaJibHO-TeXHHYECKOe o0ecredeHue TUCIUMIMHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecrieueHre IMCIUIUTMHBI BKIIIOYAET:

1. VYuebuble aynuropuu A MPOBEACHUS JEKIMOHHBIX U TMPAKTUYECKUX 3aHATHUH,
TPYNIIOBBIX M HMHIUBUAYAJbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOJII W MPOMEKYTOUHOM
aTTeCTAlUU - JOCKA, MYJIbTUMEIUMHBIN TPOEKTOP, IKPaH.

2. TlomemieHus ans CaMOCTOSATENBHOW pabOThl OOYYaIOUIMXCS - MEPCOHATIBHBIE
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET W ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. llomemenue naisi XpaHEHUS H TPODOHIAKTHYECKOTO OOCTYy)KMBAaHUS YYEOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeU(DbI A1 XpaHEeHU y4eOHOT0 000pyI0BaHHUS.



MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS

AynuTopHas caMOCTOsITeNIbHAs paboTa CTYIACHTOB Ha NPAKTUYECKUX 3aHATHUAX
OCYIIECTBIISIETCS. TOJ KOHTPOJIEM IIpernojaBaTeiis B BHUAE pEHICHHs 3a7ad U BBITOJHEHUS
YIOpaXHEHUH, KOTOpbIE ONpEAeNseT MpenoaaBareib Uil cTyAeHTa. K 3aHATUSAM TOTOBSTCA
WHAUBUAYaJIbHbIE WM TPYNIOBBIE JOKIaAbl MO KOHKpeTHoW Temartuke. llpu obcyxnenun
JIOKJIQJIOB TPOMCXOJUT OOMEH B3IVIAJaMH MO KOHKpeTHOW Temaruke. Ilpu wu3yueHun
paccMaTpuBaeMOi AMCUUILTUHBI yueOHasi TUCKYCCHsl, KaK METOJ MHTEPaKTHUBHOIO OOYy4YeHWUs,
SIBJISIETCS TPEIIOYTUTEBHBIM.

BueaynuropHas camocTosiTenpHas paboTa CTyJIEHTOB OCYIIECTBISETCS B BUJE pabOTHI €
JUTEPATypOl, BBINOJHEHUS JJOMAIIHUX 33JaHUNl W 3a4eTHOH paboOThl C KOHCYJbTALUSIMU
npenofaBarenis. YUYUTbIBasg OTpaHUYEHHBIH 00bEM JIEKIMil, OOJbIIoe 3HaueHue NpUuoOpeTaer
oTeperKarolas cCaMoCTOATEeNNbHAs padoTa, T.e. U3yYeHHE HOBOTO MaTepHaja JI0 €ro M3JI0KCHHS
npernoaaBaTeyieM Ha JEKLIUH.

[Ipu moaroToBke 3a4eTHON PabOTHI CTYACHT IIUPOKO HCHOIB3YIOTCs ceTu MHTepHeT u
3JICKTPOHHAs HaydHas Oubiauoreka «elLibrary.ru”; mepuonnueckue u3ganus, a Takke yIeOHYIO U
CHELMANbHYIO JINTEPAaTypy B 00JACTH 3JIEKTPOIHEPTETUKU U 3HEprocOepexeHus. B kauectse
NEPUOANYECKUX HW3/IaHUNH PEKOMEHAYIOTCS: >KypHajibl «JEKTPUUECTBO», «IJIEKTPUUECKUE

CTaHIIM, «OHEPreTUK», «M3Bectust  By3oB. OHepreTuka», «M3BecTus BY30B.
DNEeKTPOTEXHUKA», «IJIEKTpuKay, «IHeprocOepexenue», «lIpoMBINIUICHHAsS SHEPreTHKaY,
«OxpaHa oOKpyxaromeil cpens» (pedepaTUBHBIA  KypHAN), «Herpaguuuonueie u

BO300OHOBJISIEMbIC MCTOYHHKU JHeprum» (pedeparuBHbiii xypHan), «Water Power & Dam
Construction», «Electrical Power and Energy Systems», «Electra», «Elektrie», «IEEE
Transactions. Power systemss.

Ilepeyennb BOpPOCOB /1/1 MIPOMEKYTOYHOM aTTeCTAIUH

1. IlpoekTrpoBanue Kak popmMa HHKEHEPHOH U MHBECTUIIMOHHON JEATEIbHOCTH.

2. Buasl TpOEKTHON NEATETLHOCTH TIO OOECIICUCHHIO JKM3HEHHOTO  ITHKJIA
WHBECTUIINOHHOTO O0BEKTA.

3. DTanbl U CTaiuM NPOECKTUPOBaHUS. L{en 1 OCHOBHBIE PE3yJIbTATHI.

4. TexHOJOTHYECKUE OCOOCHHOCTH HIEKTPOIHEPTETHKH.

5. THUIIBI 2JIEKTPOIHEPTETUUECKUX OOBEKTOB.

6. Texaunueckue TpedoBanus k nmoactannusm 330-750 kB HOBOTO MOKOJIEHMS.

7.  OcobenHoctu  OneHKH  APGEKTHBHOCTH  MHBECTUIIMOHHBIX  MPOEKTOB B
3JIEKTPOIHEPreTHKE.

8. OcCHOBHBIC WCTOYHWKH (DUHAHCUPOBAHHMS HMHBECTHIIMOHHBIX IPOCKTOB B
3JIEKTPOIHEPreTHKE.

9. Texunueckue TpeOOBAHUS K BO3AYIIHBIM JIMHUAM 3sekTporiepenad 110-750 kB nosoro
MOKOJICHUSI.

10. OcHOBHBIE HamNpaBICHUS TEXHUYECKOW IMOJMTHKU B 00JACTH COBEPIICHCTBOBAHUS
MOJICTAaHIIMOHHOTO 3JIEKTPO0OOPYAOBAHUS.

11. bu3Hec-niaH THBECTULIMOHHOTO ITPOEKTA.

12. Ouenka 3¢GGEKTUBHOCTH HWHBECTUIIMOHHBIX TPOEKTOB, pEaM3yeMbIX Ha
JeMCTBYIOIEM MPEANIPHUITHH.

13. Knaccudukanms mokazaresneit 3¢ HeKTUBHOCTH WHBECTUIIMOHHBIX MPOEKTOB.

14. Yyer undusnuu npu oneHke 3¢p(HeKTUBHOCTH WHBECTULIMOHHBIX IIPOEKTOB

15. ®akTop HEONPEAEIECHHOCTU U BUbl HHBECTUIIMOHHBIX PUCKOB.

16. Meroasl yuera (axkTopa HEONPENEIeHHOCTH W PUCKOB B HHBECTUIIMOHHOM
MPOEKTUPOBAHUH.



17. OueHka 5KOHOMHUYECKOH >(PPEKTUBHOCTM WHBECTHIMHA B PEKOHCTPYKIHUIO U
TEXHHYECKOE MIEPEBOOPYKEHNE OOBEKTOB 3JIEKTPOIHEPTETUKH.

IIpumepHble NpaKkTHYECKHUE 32IaHUS VIS IPOMEKYTOYHOMN aTTeCTAIlUM:

1. JIBa MHBECTUIIMOHHBIX MTPOEKTA MPEOIaraloT OJUHAKOBbIN 00HEM HHBECTUIIUH B
anekTposHeprerndeckoe npennpustue Teic. $1000 u paccuntansl Ha 4 roaa. [lepBeiii mpoekT A
TeHEePHUPYET CICAYIONIUE ACHEX HbIe TOTOKH (ThIC. $) : mo rogam 500,400, 300, 100, a mpoekt B —
100, 300, 400, 600. CraBka nuckonTupoBaHus 10%. BpIMOTHUTE pacyéT THCKOHTHPOBAHHOIO
CPOKa OKYIIa€MOCTH.

2. B xozme wonaepHM3alMu TOPOJCKON  AIEKTPUUECKONM CETH  BBIOJIHSAETCS
PEKOHCTPYKIUS TOPOJCKON mojcTaHiuu HanpsbkeHueM 220/35/10 kB, a Takke peKOHCTPYKIUS
CHUCTEMBI DJJICKTPOCHAOXEHUSI TOPOACKOTO pailoHa HamnpspbkeHunem 10 kB. B pesynbsrare
PEKOHCTPYKIIMU YMEHBIIAIOTCS TOTEpH 3eKTpodHepruu B cetu 10 kB Ha 9245490 kBrt.4, a Takxe
cokpamraercst ymepo Ha cymmy 823,4 T.py0. Tapud Ha 37I€KTpO’HEPTHIO I TOTPEOUTENEH
coctaisieT 2,2 py6/kBT.u. O6beM HHBECTUIUI B PEKOHCTPYKIIMIO COOTBETCTBEHHO TOACTAHINH
coctaBisier 1845,7 1.py0, a B cucremy snekrpocHadxkenus: 10 kB paiiona ropona - 18856
T.py0.

Tpebyercst OLEHUTH MOCHENCTBUS AJII SHEPIeTUUYECKUX MPEANPUATHI: paboTaromero ¢
cetssimu 10 kB u npeanpusitus, KoTopomy npuHaiexut moactanims 110/35/10 kB.

3. Paccuntarb  BHYTPEHHIOIO  HOPMY  JIOXOJHOCTH TIPOEKTa TOCTPOCHUS
3JIEKTPOPEMOHTHOTO 3aB0JIa CTOMMOCTHIO 180 MiTH. py0., €cii OH B TeueHue 7 JieT obecreurnBaeT
€XKETOIHbIN 1oxoAa 35 MIH. pyo.

IlepeyeHb TeM MHAUBUAYAJIBHBIX 32IaHUI 11 pedepaTUBHBIX padoT

1. Tloncranumm HOBOro mokosieHUs. OTIMYUTENbHBIE YEpThl W TpeOOBaHUS K
MPOEKTUPOBAHHUIO.

2. OcoOeHHOCTH MPOEKTUPOBAHUS CUCTEM 3JIEKTPOCHAOKEHUS MPEANPUATHIA C MOIIHBIMU
3EKTPOAYTOBBIMH IT€YaMHU.

3. OcHOBHBIE IIOJIOKEHHUS 110 MPOEKTUPOBAHNIO BO3AYILIHBIX JIUHUH 35eKTpornepenad 35 —
750 kB.

4. OcoOeHHOCTH MTPOEKTUPOBAHUS IICKTPUIECKUX CETEH, ColepKaIuX KaOeIbHbIe TMHUN
3JIeKTpONepeIauH;

5. TexHonornyeckne 0COOEHHOCTH IEKTPOIHEPIETUKHU, TUIBI IEKTPOIHEPreTHUECKUX
OOBEKTOB M  OCOOEHHOCTH OICHKA A()PPEKTUBHOCTH HMHBECTUIIMOHHBIX IPOCKTOB B
AIIEKTPO3HEPIETUKE.

6. TexHuyeckue peuieHUs, MPUHUMAEMbIE MPU MPOECKTUPOBAHUM IOJCTAHIIMHA HOBOIO
MIOKOJICHUS.

7. MeToap! (hrHAHCUPOBAaHUS MHBECTUIIMOHHBIX IPOEKTOB B 3JIEKTPOIHEPTETUKE.

8. Cucrema nokasareneit oleHKH 3(pPEeKTUBHOCTH MHBECTUIIMOHHBIX TPOEKTOB.

9. busHec-1J1aH UHBECTUIIMOHHOTO MPOEKTA.

10. IIpoekTHBIE pelIeHus B 3JEKTPOCHAOKEHNH MEAULIMHCKUX YUPEKICHUI.

11. OcHOBHBIE HaNpaBJ€HUsS IO MPOCKTUPOBAHUIO DIIEKTPUUYECKOTO OCBEUICHUS
MPOMBINUICHHBIX MTPEATPUSATHIA.

12. OcHOBHBIE HampaBlIEHUS [0 MOJEPHM3AIMH PACHPEIETUTEIbHBIX AIIEKTPUUECKUX
cerelt 10(6) kB.

13. lHBeCTUIIMOHHBIE PUCKU. YUET U aHAJIU3 PUCKOB.

14. Texuuueckass TMOJUTHKAa B OOJACTH COBEPUICHCTBOBAHUS IOACTAHIIMOHHOTO
3JIEKTPOOOOPYIOBAHMS.



15. Ouenka 5>(QEeKTUBHOCTH HWHBECTUIMOHHBIX IPOEKTOB PEKOHCTPYKIHH U
TEXHUYECKOT'0 MEPEBOOPYKEHUSI AEKTPOIHEPTETUIECKUX OOBEKTOB.

Pexomennyemas nutepatypa:[1,1

KonTposbHble BoOmpochl M 3alaHUsl AJsl NPOBeJeHHs] TeKyllero KOHTPOJIsI MO
AMCUHMILINHE.
Pazgen 1. O6mue BOpockl MPOSKTUPOBAHUS IJICKTPOIHEPTETUUECKIX 0OBEKTOB
. Kakoli cMbICIT MOXET BKJIabIBAThCSl B IIOHATHE IIPOEKT»?
. [lepeuncnure BO3MOKHbBIE BUAbI MHBECTUIIMOHHBIX TPOEKTOB.
. Kakue uenu gocruratorcs B pe3yabTaTe BBIITOJIHEHHUS! HHBECTULIMOHHOTO TPOEKTa?
. Uro BKIIFOYaeT B ceOs )KU3HEHHBIN UK HHBECTUIIMOHHOTO TIPOEKTa?
. OxapakTepusyiTe 3Tarnbl IPOSKTUPOBAHUS.
. JlaiiTe XapakTepUCTUKY 0OBEKTaM AJICKTPOIHEPTCTHKHU.
. B 9ém 3akmrogaroTcst 0cOOEHHOCTH AIEKTPOIHEPTETUYECKUX 00BEKTOB?
. KakoBo coneprkanue npeanpoeKTHRIX 3TaloB HHBECTHUIIMOHHOTO Mpoiiecca’?
9. KakoBa 1ienb popMupoBaHUsi MHBECTUIIHOHHOTO 3aMbIcia?
10. KakoBo Ha3zHaueHHE POBeICHUE TOPToB (TeHaepa)? GopMbl TTPOBEACHUS TEHACPA.
11. Ha3znaueHue Ou3HEC-TNIaHA HHBECTHIIMOHHOTO MTPOEKTA.
12. OcHOBHBIE pa3zeibl OM3HeC-TIaHa MHBECTUIIMOHHOTO MTPOEKTA U X COACpIKaHNE.
13. Ha3znaueHHe TEXHUKO-DKOHOMUYECKOTO 0OOCHOBAHUS MPOCKTA.
14. KakoBo HazHaueHne paboveil TOKyMEHTAIH?
15. Conep:kanue MPOEKTHBIX pabOT B MOCIETPOCKTHOM IEATETbHOCTH?
16. KakoBo conepskanue padoT, BHITOTHSIEMBIX B X0/1€ aBTOPCKOTO Ha130pa?
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Pazgen 2. OcHOBHBIEC HaNPaBJICHHUS TEXHUYECKOW MOJIUTUKH B O00JIACTH MPOCKTUPOBAHUS
Pa3BUTHS FIEKTPOIHEPTETHKHU.

1. Kakue TpeboBaHust mpeabsBisioTcs K nojacraniusm 330-750 kB HoBoro nokosieHus?

2. CdopmynupyiiTe TpeOOBaHUS K CHCTEMaM »JJIEKTPOCHAOKEHUS MPOMBIIUICHHBIX
MPEANPUATHIA.

3. TexHUuecKast MOJUTUKA B 00JIACTU PA3BUTHUS IHEPTOCUCTEM.

4. TpeboBaHMs K TPOCKTHPOBAHHWIO BO3YIIHBIX JUHUHN 3nekTponepenad 110-750 kB
HOBOT'O TTOKOJICHHUSI.

5. OcHoBHbIE HaIpaBJICHUS B COBEpIICHCTBOBAHUU MOJICTAaHI[IMOHHOTO
3IIEKTPOOOOPYIOBAHUS.

6. COBpeMEHHOE COCTOSTHUE BO30OHOBIIsIEMO 3HepreTrku Poccun.

7. OCHOBHBIE HAMPABICHUS B Pa3BUTHH BO30OHOBIISIEMOM SHEPTETHKHU.

Paznen 3. D¢ ¢hekTHBHOCTS HHBECTUIIMOHHBIX TPOECKTOB. .

1. DdbdextuBHOCTH ¥ BUIBI  3(H(HEKTUBHOCTH WHBECTUIIMOHHBIX MPOEKTOB.

2. OxapakTepu3yiTe OCHOBHBIE MOAXOMABI K OIEHKE 3(P(HEKTUBHOCTH MHBECTUIIMOHHBIX
MIPOEKTOB.

3. Oxapakrepu3yiTe OCHOBHBIC MOAXOMBI K OIeHKe 3(P(HEKTUBHOCTH WHBECTUIIMOHHBIX
MIPOEKTOB.

4. CylIIHOCTh CTaTHYECKOTO METOa OIeHKU A (HEKTUBHOCTH HHBECTUIIMOHHOTO MTPOEKTA.

5. JlaliTe XapakTEpUCTUKY IIOKa3aTesisiM, C T[OMOIIbID KOTOPBIX OIICHUBAETCA
sKOHOMHYECKass 3(P(HEKTHBHOCTh BAapUAHTOB HMHBECTUIIMOHHBIX TPOEKTOB IMPU CTATHUYECKOM
MeETO/Ie.

6. OOocuyiiTe HeoOXOAMMOCTb Yyd4era (akTopa BpEeMEHH TpPU  BBIIOJHEHUU
TEXHUKO-IKOHOMHUYECKUX PacUETOB.

7. B 4éM 3aKkIroydaercs CyIIHOCTh JUHAMUYECKUX METOJOB OLIEHKHM HHBECTHI[MOHHBIX
MPOEKTOB?

8. CchopmynupyiiTe yCIoBHUsI COMOCTABUMOCTH BAPHAHTOB WHBECTUIIMOHHBIX TPOEKTOB.



9. Urto Takoe AMCKOHTHPOBAHUE 3aTpar?

10. [laiiTe moHATHE HOPMBI AUCKOHTA, KOd(uUIMEeHTa TUCKOHTUPOBAHUSA, PACUETHOTO
nepuoja.

11. Kak paccunThIBa€TCsSl YUCTHIM TUCKOHTUPOBAHHBIN JOXO?

12. CymHocTh ¥ IpUpoia UHBECTUIIMOHHBIX PUCKOB.

13. Kakue oOcToATENbCTBA CIEAYET YIUTHIBATh MPH OLICHKE Y((HEKTHUBHOCTH MPOEKTOB,
pean3yeMbIX Ha JACUCTBYIOIIEM MPEANPUITAN?

14. B 4ém 3aKiIo4aroTcsi OCOOCHHOCTH OIEHKH S(P(PEKTUBHOCTH WHBECTHIIHOHHBIX
IPOEKTOB coopyxenust JIDII?

15. Metonp! (hMHAHCHUPOBAHUS MHBECTHUIUH JIB DJIEKTPOIHEPTETHKE.



MPUJIOKEHHUE 2
(oOs3aTenpHOR)

OueHoYHBIE CPeACTBA /ISl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluH

a) Ilnanupyemble pe3yabTaThbl 00y4eHHsI M OLICHOYHbIE CPEeACTBA VIS IPOBEICHHUS MPOMEKYTOYHOM ATTeCTAllUM:

Kon
HHAUKATOpA

HNuaukarop
AOCTHKEHUA
KOMIeTEeHIIHH

OueHovHbIE CpeAcTBA

IIK-5 Cnoco0en pa3padaTbiBaTh OTAeJIbHbIe pa3iesbl NPOEKTOB, OCYLIECTBIATh UX TEXHHMKO-IKOHOMHYeCKOe 000CHOBAHHE, NIPUMEHSTh METOIbl aHAIN3A
BAPHAHTOB, Pa3padoTKH H MOMCKA KOMIIPOMHCCHBIX peleHui

IIK-5.1

Ompenenser
XapaKTePUCTUKU
00BEKTa KaUTAIHHOTO
CTPOUTENLCTBA, JUISI
KOTOPOTO
MpeIHa3HaYeHa CUCTEMA
ANEKTPOCHAOKEHUS

Hepeqeﬂb BOIIPOCOB J1J151 l'lpOMe)KyTO‘lHOﬁ aTTreCcTalnumu

1. Oco0eHHOCTH OLIEHKH 3PPEKTUBHOCTH HHBECTUITUOHHBIX MPOCKTOB B DIICKTPOIHEPTCTHKE.

2. OCHOBHbBIE HCTOYHUKH (PUHAHCHUPOBAHUS HHBECTUITHOHHBIX TIPOCKTOB B AIIEKTPOIHEPTETHKE.

3. OCHOBHBIC HANpaBICHUS TEXHUYCCKOW TIIOJIMTUKA B OOJACTH  COBEPUICHCTBOBAHUS  IOJCTAHIIMOHHOTO
PIEKTPOOOOPYIOBAHUS.

4, OrieHka 3 QEeKTHBHOCTH HHBECTUIIOHHBIX TIPOEKTOB, PEATM3YEMbIX Ha JEUCTBYIOIEM IPEAPUSTHH.

Knaccudukarus nokaszareneii 3¢p(eKTHBHOCTA UHBECTUIIMOHHBIX MIPOSKTOB.
VYder uHbsIIMN 1pH o1ieHKe () (HEKTUBHOCTH WHBECTHIIMOHHBIX MIPOEKTOB
®akTop HEONPEIEICHHOCTH U BUbI UHBECTUIIMOHHBIX PUCKOB.
MeTtobl yueTa GakTopa HEONPEACICHHOCTH U PUCKOB B MHBECTHIIMOHHOM TPOCKTHPOBAHHH.
0. Onenka skoHOMHUYECKOH 3(()EKTHBHOCTH HWHBECTHLMH B PEKOHCTPYKIIMIO W TEXHUYECKOE IEPEBOOPYKEHHE)
00BEKTOB IEKTPOIHEPTETHKH.

5
6.
7.
8

IIpumepHBIe IpaKkTHYeCKHe 3aJaHUSI VIS IPOMEKYTOYHOH aTTeCTAllNU:

1. JlBa WHBECTHIIMOHHBIX TPOEKTA IPEAINOIAraloT OJWHAKOBBEIH OOBEM WHBECTHIMM B DJICKTPOIHEPTETHIECKOC)
npeanpusitue Teic. $1000 1 paccunTansl Ha 4 rona. [lepBeIil MPOEKT A reHEpUpPYeT CIEAYIOLIHE JCHEKHbIE TTOTOKH (ThIC. $) :
mo romgam 500,400, 300, 100, a mpoektr B — 100, 300, 400, 600. CraBka muckoHTupoBaHus 10%. BeIMONHUTE pacuér
NTMCKOHTUPOBAaHHOTO CPOKA OKYIIaEMOCTH.

2. B xoze MonaepHHM3alMH TOPOICKOW JJIEKTPHUUECKOH CETH BBIMOJHACTCS PEKOHCTPYKIMS TOPOJCKOM IMOACTaHIIMM
Hanpsbkenuem 220/35/10 kB, a Taxke peKOHCTPYKLUS CHCTEMBI AJIEKTPOCHA0KEHHS TOPOJICKOro paiiona HanpsbkenueM 10 kB,

B pesyaprare peKOHCTPYKINK YMEHBIIAIOTCSI TOTepH dIIeKTpodHepruu B ceTu 10 kB Ha 9245490 kBT.4, a Takke cokparniaeTcs]




yep6 Ha cymmy 823,4 T.py0. Tapud Ha srmeKTposHEepruro ist moTpedureneii cocrarmuser 2,2 pyo/kBt.4. O0beM MHBECTHIINH]
B PEKOHCTPYKITHUIO COOTBETCTBEHHO TMOACTAHIMK cocTaBisieT 1845,7 T.py0, a B cuctemy anekTpocHabxkenus 10 kB pationa)
ropona - 18856 T.py0.

TpeOyercst OLIEHUTH MOCIEACTBHS ISl SHEPTETHUSCKUX MPENpUITHi: paboTaromiero ¢ cetsmu 10 kB u npennpusTus,
KOTOpOMY MpuHaIeKUT noactannus 110/35/10 kB.

3. PaccuuTtaTh BHYTPEHHIOI HOPMY JOXOJHOCTH MPOCKTa MOCTPOCHHS SICKTPOPEMOHTHOTO 3aBOJ[a CTOMMOCTHIO
180 MiH. py0., eclii OH B TeueHHUE 7 JIET 00CCIIEUMBACT €XKETOIHBIN J0X0]] 35 MIIH. pyo.




0) [lopsinok mpoBeaeHNUs MPOMEKYTOUYHOM aTTeCTALIMN, MOKA3aTe/H U KPUTEPUH
OlleHUBAHUS:

[IpomexyTouHast arrecTalsi MO TUCIUIUIMHE BKIIIOYAET TEOPETHYECKHUE BOIMPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb OCBOCHUSI 00YYAIOIIMMUCS 3HAHUN, M MPAKTUYECKUE 3aJaHUS,
BBISBIISIFOIINE CTETICHh COOPMUPOBAHHOCTH YMEHHI U HaBBIKOB. [IpoBoauTcs B ¢popme 3auera ¢
OILICHKOM.

3a4yer ¢ OIEHKOW MO JAaHHOW JMCIMIUIMHE MPOBOAUTCA B YCTHOH (popme mo Oumierawm,
KaXKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJTHO MPAKTHYECKOE 3aJaHHe.

Iloka3aTe/ i M KPpUTEPUH OLICHMBAHUSA 324Y€TA C OLICHKOM:

— Ha OIEHKY «OTJUYHO» (5 0aJIT0B) — 00 yJarONIUIiCs TEMOHCTPUPYET BHICOKUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTEHLIUI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TJIyOOKOe 3HaHHE
ydeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUUYCCKHE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAHUSIMH, YMCHHUSIMH, TPAMEHSIET UX B CUTYAIHsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «X0opomo» (4 6amna) — oOyJaroniuiics TeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIICTEHIIMI: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HaYUTeNIbHbIE OINOKN, HETOYHOCTH, 3aTPYJHEHUS PU aHATTUTHUECKHX OIepalusx, epeHoce
3HAHWI U YMEHUW HA HOBbIC, HECTAaH/IAPTHBIC CUTYAIUH.

— Ha OICHKY «YyIOBJIETBOPHUTEJbHO» (3 Oamma) — 0Oy4Yaromuics JIEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUI: B XOJIe¢ KOHTPOIBHBIX MEPONPUITUN
JOTYCKalOTCA OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTACNbHBIX 3HAHWW, YMEHUN, HaBBIKOB,
OOyJaroOIIMCSA HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHHS] TPU ONEPUPOBAHWH 3HAHUSMHU U
YMEHUSIMH MPU UX MIEPEHOCE Ha HOBBIE CUTYALINU.

— Ha OLICHKY «HEYJAOBJIETBOPUTEIbHO» (2 Oamna) — oOydaromuics AEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKoro maTepuana, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TIOKa3aTh MHTEIUICKTYaTbHbIC HABBIKM PEIICHHSI MPOCTHIX 3a]1a4.

— Ha OLICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amr) — oOyJaromuiicsi He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOWM3BEIACHHUS M OOBsSCHEHUsS WH(POpMAIlMK, HE MOXET I[0Ka3aTh
MHTEJJICKTYaJIbHbIe HAaBBIKM PELIECHUS MPOCTHIX 3a1a4.



MNPUJIO)KEHHE 3
(oGs3aTenbHOR)

MeToanuyeckne yKazaHus JJ151 00yYAKO M XCS

Ha ocHOBaHMM [aHHBIX TOJIYYEHHBIX OT IPENOAABATENs HEOOXOIUMO ONPEACIUTh
IIPUBEJCHHBIC 3aTpaTbl Ha CTPOUTEIBCTBO JIMHUN JJIEKTPONEpEeNadd M IOHU3UTEIbHOU
MOACTAHIINH.

J51s 3TOr0 HEOOXOIMMO ONPENIEUTD MTOTEPH IJIEKTPOIHEPTUHU B CETH U TpaHC(HOpMATOpax
["ogoBbIE MOTEPH IMEKTPOIHEPTHH B TUHUSAX CETH, KBT-u:

rae APpy — cymMMapHBIe MOTEpH MOIIHOCTH B JIMHHSAX, KBT;

T — BpeMs HauOOJIBIIUX MTOTEPB, U.

Bpemst HaubonbIIMX TOTEPh MOXKET OBITH ONPEENICHO 0 AIMIIUPHUECKON hopMmyIie:
2
T
t1=|0124+—1°_| .8760, 2)
10000

rae T,s — YUCIIO YacOB UCIIOIb30BAHUS HAUOOIBILEH HArPY3KH, C.

["omoBBIE TOTEPH IIEKTPOIHEPTHUHU B TpaHChopmMaTopax ceTH, KBT-u:

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

rae APy, AP, s — cymMapHbIe OTEpH XOJOCTOrO X0/a ¥ CyMMapHbIe Harpy304YHBIC MOTEPH BO
BCEX NMOHU3UTENBHBIX U MOBBICUTENBHBIX TpaHCPopmaTopax, KBT.

CyMmMapHbI€ ro1I0BbIE TOTEPU NIEKTPOIHEPTUU B CETH:

AW = AW, + AW, (4)

HoMuHanbHbele nmapameTpsl 000pyJOBaHUS, HEOOXOOUMBIE JUIsl PacyeTOB IPUBEICHBI B
npuiiokeHuu 1 Kk Kypcey B paszaene «CrnpaBodHbIN MaTepran.

I[anee OIMPCACIIAOTCA CKCTOAHBIC U3ICPIKKU

E)KGI‘O,Z[HBIG HU3JICPKKHM Ha OJBKCIUTyaTallUlo CCTU BKIIOYAKOT B C66}II OTYUHCIICHHUSA Ha
aMOPTH3aIUI0 U 00CTy)KMBaHUE JTUHUH dJIeKTpornepenad, ooopynaoanue [1C u anexkTpocTaHIuid,
CTOUMOCTD I'OAOBBIX IMOTCPD IJICKTPOSHCPIUA B 3JICMCHTAX CCTU, ThIC. py6

rAC aj,dp — OTYHUCIICHUA Ha aMOPTHU3alUI0 U O6CHy)I(I/IBaHI/Ie B MMPOLCHTAaX COOTBCTCTBCHHO OT

MePBOHAYAJILHBIX KANUTAIBHBIX BIOXKCHUH B JIMHUH dJIeKTporiepenad u odopynosanue [1C u
AJIEKTPOCTAHIIUN TPUBEICHBI B Ta0I. 1-2;

B — croumocts 1 kBT'u morepsHHON snekTposHepruu, kom 3a 1 kBru, Benuuuny



COTJIaCoBaTh € NPCIOAaBaTCIICM;

AW  —moTepu 3IIEKTPOIHEPTUH B CETH B TEUCHHUE roja, KBT 4.

[Totepu >7M€KTPOIHEPTUU ONpPEAENAIOTCA IO MOACUYUTAHHBIM paHee

momHocTH B JIDIT u TpancdopmaTopax.

MOTEPSIM AKTUBHOM

Ta6mmma 1
AMOpPTHU3ALIMOHHBIE OTUUCIEHUS [2]
Cpox mone3Horo Koadhpunment
HanmeHOoBaHHE 37IEMEHTOB DIICKTPUUCCKUX CUCTEM o
HCIIOJIB30BAHUS, JICT amopTH3anuu, %
TpanchopMaTopsl, BEIKIIOYATEIH, PA3heIUHUTEIIH 15-20 6,7-5
I'eHepaTopsl, CHHXPOHHBIC KOMIIEHCATOPHI 25-30 4-3.3
BJI Ha METaUTMYECKUX OTOPax 10-15 10-6,7
BJI Ha /6 onopax 15-20 6,7-5
Kabenu ¢ MegHO# »KUI0i 6oiee 30 6ouee 3,3
ITpoBoaa u apyrue kabenu 20-25 5-4
Ta0nuua 2

EsxeronHble n3iepKKu Ha PEMOHTHI U 00CTy>KUBaHUE 3JIEMEHTOB 3JIEKTPUUYECKOI ceTH,

% KanuTalbHBIX BIOXKECHUI [2 ]

HaumeHoBaHue 3]1eMEHTOB 3arpaThl Ha CyMmMapHbie
PemMonTHI
ANEKTPHYCCKUX CHCTEM 00CITy)KUBaHHE OTYHCIICHHS

DnekTpoobopynoanue u PY

o 150 kB 3,0 2,9 59

220 kB u BrI111E 2,0 29 4.9
BJI 35 kB u BbIllle HA CTANBHBIX 1 %/0 omopax 0,4 0,4 0,8
BJI 35-220 kB Ha nepeBsiHHBIX OIOpax 0,5 1,6 2,1
KJI oo 10 kB
Co CBUHIIOBO#1 000JI0UKOM, MPOJIOKEHHBIE

B 3eMJIE€ U ITIOMEIIECHUIX 2,0 0,3 2,3

MO/, BOJIOH 2,0 0,6 2,6
C aJFOMHHUEBON 000JIOYKOHU, MPOJIOKCHHBIC B 2,0 0,3 2,3
3eMJIe U B IIOMEIICHUSX
C m1acTMaccoBOM U30JIALIUEH, TPOJIOKEHHBIE B 2,0 0,3 2,3
3eMJIE U B IIOMEIICHUSX
KJI 20-35 kB co cBUHIIOBOiT 000JI104KO, IIPOJIOKEHHBIE

B 3eMJIE€ U ITIOMEIIECHUIX 2,0 0,4 2,4

MO/, BOJIOH 2,0 0,8 2,8
KJI 110-220 xB, nponoxeHHbIe:

B 3eMJIE€ U ITIOMEIIECHUIX 2,0 0,5 2,5

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

n PaCCUUTBIBACTCA BCIMYMHA IIPUBCACHHBIX 3aTpaT OMPECACIISICTCA 110 BBIPpaKCHUTO!

3=py -K+U,

(6)

rae P, —HopMaTuBHBIN K03(duumeHT 3pPeKTUBHOCTH KaNUTAIbHBIX BIOXKEHUH (111 0OBEKTOB

3JIEKTPOIHEpreTHKU oH nmpuHumaercs 0,12-0,15);

K - nmepBoHayanbHble KaUTaIbHbIE BIOKEHUS B AIEKTPUUYECKYIO CETh, ThIC. PY0.;

N - exeromgnbie U3AEpKKU HA SKCIUTyaTallUIO CETH, THIC. pyO..

BennunHa kanuTalbHBIX BIOKEHUN B CETh OMPEACNSIETCS M0 YKPYIMHEHHBIM MTOKa3aTelsiM
CTOMMOCTH 3JIEMEHTOB, MPUHIMIHAIBHON OJHOJIMHEMHON CXEMbl BapHaHTa CE€TU C YYETOM
kod(duimeHToB MHPISIIUKA. PacyeT KamuTanbHBIX BIOXKEHHH B CTPOUTENBCTBO IMOACTAHIIUN U
BO3JYIIHBIX JIMHUH JJIEKTpOIepeaaun Il PEIICHHUs] 3TOW 3aJadyd HEOOXOAMMO TMPUHSTH IO

JAHHBIM 3a7a4 4 U 5 COOTBETCTBEHHO.




