MUHUCTEPCTBO HAYKH U BBICIIET'O ObPA3OBAHMA
POCCUUCKOU GEJTEPAITNN

denepanbHoOe rocyapcTBeHHOE O10/DKeTHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 0Opa3oBaHus
«MaruuToropcKuii rocy1apcTBeHHbINH Texnuueckuit ynusepeurer um. I.1. Hocosay

| VTBEPXIAIO
o Jinpexrop UDHAC
138 C.M. JlykpsiHOB

26.02.2020 r.

PABOYAS ITPOI'PAMMA JIMCHUTIJIMHBI (MO/1Y JI5T)

TEXHHKO-9KOHOMHYECKHE PACYETbI B JIEKTPOSHEPI'ETHKE

Hanpasienue noJAroroBKy (CreuuanbHoCThb)
13.04.02 DnexkTposHepreTHKa U 3JEKTPOTEXHUKA

Hanpasiiennocts (npoguiis/crnenuanusanus) nporpaMmmal
DnekrpocHabkenue

YpoBeHb Beiciiero o0pa3oBaHus - MarucTparypa

®opma o0yueHus
oYHasi

Uuctutyt/ ¢pakynsrer  VHCTHUTYT SHEPreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa OnexTpocHabKeHUs IPOMBIIUICHHBIX TTPETPHSITHIA
Kype 2
Cemectp 3

Maruuroropck

2019 rox



Pa6Gouasi nmporpamma coctasiena Ha ocHoBe ®I'OC BO no HanpapjieHuio MOATOTOBKH
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3aB. kadeapoii 1 Zze7Z T .11 Kopaunos

PaGouasi nporpamma o100peHa METOAMYECKONH KOMUCCHEH éuAC
26.02.2020 r. npotokos Ne 5

[Ipencenarens C.N. JlykpsiHOB

PaGouast nporpamMmma cocraBiieHa:

nouent kadeaps: DIII1, kana. Texn. Hayk A.B. Bapranosa

ke 08@

or‘\l‘a(w,.mropc ‘I\p\
yia
4? SCull

c)“'uynoae"
A

w

Penensenr:

navansHuk [[DCull ITAO «MMK» , xan. Te H.A. Hukonaes




Jhacer akTyammzaumu paGoueii nporpaMmel

Pabouas nporpamma nepecmotpena, o6cyxena u onobpena js peanusaruu B 2020 - 2021
y4eOHOM rojty Ha 3aceianuu Kadeapsl DiekTpocHaGKeHHs IPOMBILIUICHHBIX TPEANPUITHIA

IIporokon ot 02. 09. 2020 . Ng)"
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I'.I1. Kopuuios




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hay4YHO-TEXHHYECKas MOATOTOBKA CTyZCHTa-MarucTpaHTa B obnactu
TEXHUKO-IKOHOMUYECKHUX PACUE€TOB B DJIEKTPOIHEPIreTUUYECKUX CHUCTEMAX U BJICKTPUUYECKUX
CeTsX.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctunnuaa TeXHUKO-35KOHOMHYECKHE PACUEThI B 3JIEKTPOIHEPTETUKE BXOJIUT B YACTh
y4eOHOro 1m1aHa GopMUpyeMyro y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH 00pa30oBaTeIbHOM
MpOrpaMMBbl.

Jlnst  wW3ydeHWsT  OUCHMIUIMHBI ~ HeoOXoaumbl  3HaHWSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHHUS TUCIUILINH/ IPAKTHK:

M HHOBaNIMOHHOE MPETPHHUMATEIHCTBO

UccnepoBanue u MoIeTMPOBAHUE CUCTEM JIEKTPOCHAOKEHUS

[IporpaMmMHOE 0OeCTIEeYeHUE CUCTEM DJICKTPOCHA0KEHUS

CrienanbHBIE BOIPOCHI JIEKTPOCHA0XKEHUS, 4acTh 1

AHanu3 ¥ ynpaBjieHHE IEKTPOoTpedIeHneM

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

[Ipou3zBocTBEHHAS - HAYYHO-UCCIIEI0BATENbCKas paboTa

CucteMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS B SJIEKTPOIHEPTETHKE

[IpouzBoacTBEHHAS - HAYYHO-UCCIIEI0BATENbCKas paboTa

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbTare ocBoeHUs AUCHUIUIUHBI (MOAYNs) «TeXHMKO-?PKOHOMUYECKHE pacueThl B
AIIEKTPOIHEPTETHKE» 00YUAIOMUNACS JOIKEH 00J1aaTh CICYIOIIMMU KOMIICTEHITUSIMU

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-4 Cnocoben pa3pabarbiBaTh OTACIbHBIE Pa3eibl POEKTOB, OCYIIECTBISTh HX
TEXHUKO-IKOHOMHYECKOe 000CHOBaHUE, MPUMEHITh METO/IbI aHATIN3a BApUAHTOB, Pa3padOTKH U
ITOMCKa KOMIIPOMHCCHBIX pemeHHﬁ

[1K-4.1 Omnpenensier XapakTepUCTUKU O0BEKTa KallUTaIbHOIO CTPOUTENBLCTBA, JIJIS
KOTOPOTO IIpe/IHa3HaueHa cucTeMa 3JIeKTPOCHA0KEHU s
[1K-4.2 OcymectBiger cOop wuHGOpMAIMU 1O CYIIECTBYIOIIMM U  BBIOOP

OIITUMAJIBHBIX TEXHHYCCKUX peHIeHI/If/'I Ha pa3JNYHbIX CTaJudX IIPOCKTa
CUCTEM 3J'ICKTDOCH&6)KCHI/IH 00bEKTa KATUTATHLHOTO CTPOUTCIILCTBA

[1K-4.3 BriOupaer o6opynoBaHue 1)1 OTACTBHBIX PA3/IeOB MPOEKTA HA PA3TUUYHBIX
CTaluAX  NPOEKTUPOBAHUS  CHCTEM  JJIEKTPOCHAOXKEHHS  OO0BEeKTa
KaIllUTaJIbHOT'O CTPOUTENILCTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OOwmast Tpya0eMKOCTh JUCLUIUIMHBI cocTaBiseT 1 3aueTHbIX eauHul] 36 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora— 17,1 akaj. 4acos:
—ayautopHas — 17 akaj. yacos;
— BHeaynutopHas — 0,1 akan. yacoB

— caMocTosTeNnbHas pabora — 18,9 akan. yacos;

dDopMa arrecTaluu - 3a4cT

AynuropHas g
o | xomraxrHas pabota E 3 dopma TEKyIIEero
=
Paszen/ Tema 5 (B akan. yacax) g > Bun 3 KOHTPOJIS Kox
S & © | caMOCTOSTENBHOM | YCIIeBAEMOCTH U
JUCLIATUINHBI 5 S . | xommereHuM
O g £ paboThI MIPOMEKYTOUHOM
Tex. mab. [ mpaxr. z aTTecTalHu
3aH. 3aH. |Q &
1. Pazgen 1
Texymuit
1.1 Beibop u mpoBepka
KOHTPOJIb
OCHOBHOTO 000pYyJOBaHUS U
Pemenne 3agau 1,| ycneBaemoctu
pacuer napametpos| 3 321 4 o T1K-4.3
2,3 YcTHbIi onpoc
YCTaHOBUBUIMXCS PEKUMOB
JNEKTPHUUYECKUX CETeH Pemerne 3anas
AKP-1
Hroro no pazneny 321 4
2. Paznen 2
Texymuit
21 VYKpynHEHHbIE KOHTPOJIb
CTOMMOCTHBIC  TOKa3aTesln CIIEBAEMOCTH
3 421 | 4,9 |Pemenue 3amau 4,5 Y N T1IK-4.1
OOBEKTOB  DIIEKTPHYECKHX VYcrHbIi onpoc
ceTeit Pemenue 3amau
AKP-1
Hroro no pazneny 421 | 4,9
3. Paznen 3
3.1 Texymmit
TeXHUKO-DKOHOMUYECKHE KOHTPOJIb
pacdeTsl mpu| 3 421 4 |Pewmenue 3amaun 6| ycrneBaeMOCTH T1K-4.2
[IPOCKTUPOBAHUU VYeTHBI onpoc
SJIEKTPUIECKUX CETel AKP-1
Hroro no pazneny 4/21 4
4. Paznen 4
Texymuit
4.1 Yyaer (hakTopa KOHTPOJIb
HaJIC)KHOCTH npu CIIEBAEMOCTH
! Pl 3 4 3 |Pemenwue 3amau 7,8 M " TIK-4.2
MPOEKTUPOBAaHUU OOBEKTOB YcTHBIi onpoc
JNEKTPOIHEPTETHKH Pemenne 3amau
AKP-1
Wroro no pazneny 4 3

5. Pazmen 5




Texymmuit

5.1 Onpenenenue 3aTpaT Ha KOHTPOJIb
JEMOHTaX  00OpYHZOBaHUS, Pemenue 3amau yCIeBaeMoCTH
. o 2 1 N [K-4.1
KOHCTPYKIIMA W JIHHHH 9,10 VYcrHblit onpoc
JNEKTpoIepeadn Pemenue 3amau
AKP-1
Htoro no pasueny 2 1
6. IToaroroska
MPOMEKYTOUHON aTTECTAUN
TToaroroBska TIK-4.1,
6.1 IToaroToBKa K 3a4eTy 2 |Bompocos k 3aueTy 3ager I1K-4.2,
10 AUCUHUIUIHHE [K-4.3
HUroro no pazaeny 2
HWroro 3a cemectp 17/61 | 18,9 3au€r
Wroro no aucuuminnae 17/611 | 18,9 3ayer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX BMJOB  y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOIMIl B NpENojaBaHUM JUCHUIUIMHBI «Te€XHUKO-3KOHOMHYECKHE
pacueTsl B 3JIEKTPOIHEPIreTUKE» UCIOJIB3YIOTCA TPAJULMOHHAS U MOAYJIBHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

Ilepenaua HeOOXOAMMBIX TEOPETUYECKUX 3HAHUH M (HOPMUPOBAHME OCHOBHBIX
IPEACTABICHUM 10 Kypcy «TeXHHMKO-DKOHOMMYECKHE pPacdyeTbl B  JIIEKTPOIHEPIETUKE
IPOMCXOIUT C UCTIOJIb30BAHUEM MYJIbTUMEINHHOTO 000PYA0BaHMSL.

Jlekuuy TPOXOJAT B TPaguIMOHHOW (opme, B QGopMme JIEKUMH-KOHCYIbTALUN U
npobnemMHbIX Jekuuil. Teopernueckuit Marepuan Ha NPOOJEMHBIX JICKIUAX —SIBJISETCS
pe3yJbTaTOM YCBOCHHUS IOJy4Y€HHOH HMH(OpPMAIMH TOCPEICTBOM IMOCTAaHOBKH MPOOJIEMHOTO
BOIIpOCa M TOUCKA IyTed ero pemeHus. Ha Jekuusax — KOHCYNbTALMAX W3JI0KEHHE HOBOIO
MaTepuaja COIPOBOKIAETCA IIOCTAHOBKOW BOIIPOCOB M JTUCKYCCHEW B IIOMCKax OTBETOB Ha 3TH
BOIIPOCBI.

[Ipu npoBeneHNN NPAKTUYECKUX 3aHATHUSIX UCHOJIb3YIOTCS paboTa B KOMaHJE U METO]IbI
IT.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYACHTOB B IPOILIECCE NOATOTOBKU JOMAITHUX

3a,I[aHPII>i, IIpru pCIICHUU 3aa4 Ha IMPAKTHYCCKUX 3aHATHAX, IIPU IMOATIOTOBKE K KOHTPOJIbHBIM
NAROTAM U ITOTOROI ATTECTATIUU

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCS
[TpencraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Bapranosa, A. B. TeXHHKO-9KOHOMHYECKHE PACUEThl B DJIEKTPOIHEPTETHKE | yueOHOE
nocobue / A. B. Bapranosa ; MI'TVY. - Maruurtoropck : MI'TV, 2016. - 1 37eKTpOH. ONT. JAUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1523.pdf&show=dcatalogues/1/1124
220/1523.pdf&view=true = (mara o6pamienus: 14.05.2020). - Makpoobobekr. - TekcT
AJIEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Menukos, A. B. Teopust HaZIe)KHOCTH 3JIEMEHTOB JIEKTPOTEXHUYECKUX KOMILJIEKCOB U
CHCTEM 3JIeKTpocHaOxeHus : yueOHoe mocodue / A. B. Menukos. - Bonrorpan : ®I'60Y BO
Bonrorpanckmii 'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anextpoHHbIi. - URL:
https://znanium.com/catalog/product/1087875  (mara oOpamenus: 29.09.2020). — Pexum
JOCTyTa: MO MOJIITUCKE.

2. TpemsicoB, B.A. Teopust HaJie)XKHOCTH B 3HepreTHke. HanexHOCTh cuCTeM reHepalnuu,
UCTIONB3YIONIMX BETPOBYIO M COJIHEYHYIO SHEpruio . yueb. mocobue / B.A. Tpemscos, T.B.
Kpusenko. - Kpacnospck : Cub. ¢penep. yu-t, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - TekcrT :
anekTpoHHbi. - URL: https://znanium.com/catalog/product/1031885  (mara oOpamieHus:
29.09.2020). — Pexxum gocTtyma: 1o moAIucKe.

3. KoHCTpyKIMM KOMITIEKTHBIX pactpeaenuTenbHbix ycrporictB KPY u KCO : cnpas.
nocobue / [cocT. : B. A. Urymenies, A. B. Mana(beeB E. A. [TanoBa, A. B. Xnamona] ; MI'TV. -
MarsuToropck, 2012. - 85 C. : ui., CXEMBI, TaoI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=552.pdf&show=dcatalogues/1/10984
29/552.pdf&view=true =~ (mara oopamenus: 14.05.2020). - Makpooosekt. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJIor.



https://magtu.informsystema.ru/uploader/fileUpload?name=1523.pdf&show=dcatalogues/1/1124220/1523.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1523.pdf&show=dcatalogues/1/1124220/1523.pdf&view=true
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1031885
https://magtu.informsystema.ru/uploader/fileUpload?name=552.pdf&show=dcatalogues/1/1098429/552.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=552.pdf&show=dcatalogues/1/1098429/552.pdf&view=true

4. Kypnan «BecTHUK IOYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive . (nara oopamenus: 29.09.2020).

5. Kypran «DiekTpoTeXHHYECKHE CHCTEMbl M KOMIUIeKChl» http://esik.magtu.ru/ru/ .
(mara obparmenus: 29.09.2020).

B) MeTonuyeckue ykazaHus:

1. Koukuna, A.B. Meroauka pacuera CTOMMOCTH CTPOMTEIICTBA BO3AYIIHBIX JIMHHUMA
anekTponepenaun [ Tekct]: Merogudeckue ykazaHus K IPaKTUYECKUM 3aHSATUSAM I10 AUCIUIUIMHE
«TexHUKO-9KOHOMHYECKHE pacyeThl B JIIEKTPOIHEPIeTUKE» [UIsl CTYIEHTOB HaIlpaBIICHUS
noarotoBku 140400.68 OnekrposHepreTnka W AIIEKTPOTEXHUKA, Mpoduiab MEHEIKMEHT B
snekrposHepreruke / A.B. Koukuna. - Maruutoropck: M3a-Bo MarHuToropek. roc. TeXH. yH-Ta
um. I''. Hocosa, 2015. - 14 c.

2. Koukuna, A.B. MeTonrka pacdera CTOMMOCTH CTPOMTENbCTBA mojacTanmuu [ Tekct]:
Meronudeckue yKa3aHus K MPAKTUICCKUM 3aHATHSM 0 JUCIHILINHE « TeXHUKO-2KOHOMUYECKHE
pacueTsl B DJEKTPOSHEPreTHKe» M CTyleHToB HampaBieHus mnoarotosku 140400.68
DJIEKTPOIHEPreTUKA U DJICKTPOTeXHHKA, Mpodmib MeHeKMEHT B anekTposHepretuke / A.B.
Koukuna. - Marauroropck: U3n-Bo Marautoropck. roc. Texs. yu-ta um. .. Hocosa, 2015. — 14
c.

3. BapranoBa, A.B. VYwuer (akrtopa HAAEKHOCTH TNPU TEXHUKO-PKOHOMHUYECKOM
CpaBHEHHMU BapPUAHTOB: METOJMYECKHE YKa3aHUs K KypCcOBOM paboTe M0 AMCIHUILUIMHE
«TexXHUKO-9KOHOMHUYECKHE pPAacyeThl B DIIEKTPOIHEPIeTUKE» [UIsl CTYIEHTOB HaIpaBlICHUS
noarotoBku 13.04.02 «DnekTposHepreTuka M 3IEKTPOTEXHUKa», Mpopmib «MeHeIKMEHT B
3JIEKTpOdHEpreTuke». — Maruuroropck: M3a-Bo MarHuroropck. roc. TexH. yH-ta uMm. ['.U.
Hocosa, 2016. - 15c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnevenne

Haumenoanue [10 Ne norosopa Cpox 1eicTBUs INIIEH3UN
MS Windows 7

Professional(mms  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

7Zip cB000JTHO pacnpoctpansemoe [10 0OECCPOUHO
MathCAD v.15

Education N-1662-13 ot 22.11.2013 0eccpouHo
University Edition

FAR Manager cB00OOHO pacmpocTpansemoe 10 0eccpoyHo
Calculate Linux cB0OOTHO pacmpocTpansemoe [10 0eccpovYHO
Desktop Xfce FIHO pactipoctp p
Linux Calculate cB000HO pacnpocTpansemoe 110 0OeccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DnekTpoHHas 0a3za mepuoanvecKux u3manuii East View
Information Services, OO0 «MIBHUC»
Hanuonanpnas MH(POPMALMOHHO-aHAINTHYECKas
cucreMa — Poccuiickuii MHIEKC HAyYHOTO LIMTUPOBAHUS
(PUHII)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp



https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[TouckoBass cuctema Axagemus Google
(Google Scholar)
Nudopmannonnas cucrema - EnmHoe OKHO
J0cTyna K MHGOPMAIIMOHHBIM pecypcaM
@OenepalibHOE TOCYAAPCTBEHHOE OIOKETHOE
yupexaenne  «Denmepansnbiii  uHcTHTyT|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH
Poccuiickass T'ocymapctBenHast OuGnmoreka.
Karayioru
DNeKTpoHHBIE pecypchl Oubmmorexkn MITY
uMm. ['.11. HocoBa
YuuBepcuterckas nH(GOpMaIMOHHAs CHCTEMaA
POCCHUA

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

URL: https://scholar.google.ru/

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

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. VYuyeOHble ayauTOpuM JAjs [POBEIEHUS 3aHATUH JIEKUMOHHOIO THIA -
MYJIbTUMEAUMHBIE CPEICTBA XPAaHEHMUS, IIepelauu U MpeICTaBIeHUs HHPOPMALIUY.

2. Y4eOHbIE ayOWTOpUW Ui TPOBEACHUS MPAKTHYECKUX 3aHATHH, TPYNIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U IPOMEKYTOUYHON aTTeCTalluH - 10CKa,
MYJIbTUMEAUMHBIA IPOEKTOP, dKPAH.

3. IlomemeHust i CcaMOCTOSITENbHOM pabOThl OOy4yaromMXCsl - IEpPCOHAJIbHbIE
komibioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M € IOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. Tlomemenue Il XpaHEHUS W NPODUIAKTHYECKOTO OOCITYKHMBAaHUS Y4eOHOTO
000DYIOBAHUS - CTEIIAXKH., CeNbBI U1 XPaHEHHs Y4€OHOT0 000DYI0BaHUSL.


https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4yeOHO-MeTOoAUYeCKOe o0ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To pgucrummbHe «TeXHUKO-3KOHOMHMYECKHME pacueTbl B AJIEKTPOIHEPIETUKE»
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAsI CaMOCTOATEIbHAs paboTa 00y4YaroluXCsl.

AynuropHas caMoCTOsITeNIbHAs padoTa CTYI€HTOB IIPEATIONAracT PEMIEHNE KOHTPOJIbHBIX
3a]1a4 Ha MPAKTUYECKUX 3aHATHUSX.

1. 3apgaum 1-3 k Teme 1 «BbiOOp ¥ MpoBepKa OCHOBHOIO 00OPYIOBAaHUS M pacyer
napaMeTpoB YCTAHOBHBIIMXCS PEKMMOB IJIEKTPUYECKHX CeTei
1 BapHAHT
Bri6pats uncio u momHocts Tpancopmaropos Ha I'TII, ecin Uyops=110 B,
Unomun=10 kB, P4p=100 MBT, cos@=0,7, a norpedutenu |1l kareropuu cocrasmustor 20% ot
obmreit Harpy3ku (mmetorcst motpedurenu | u |l kareropun). BeiOpats BO3AyIIHYIO JTHHHIO
3JIEKTpoIiepeaadu oT snekTpoctaniuu ao [T

2 BapHAaHT
Bri6parts uncio u momHocts Tpancopmaropos Ha ['TII, ecint Uyops=220 kB,
Unomun=6 KB, Pyarp=120 MBT, cos=0,85, a norpedurenu Il kareropuu cocrasmstor 50% ot
obmreit Harpy3ku (umetorcst motpedurenu | u |l kareropun). BeiOpars BO3AyIIHYIO JTHHHIO
3JIEKTporiepeaadu ot snekrpoctanimu a0 [T

3 BapHAHT
Bri6pats uncno u momHocTh Tpancopmatopo Ha [T, ecin Uyoysr=35 KB,
Usommn=10 KB, Pyarp=80 MBT, cos¢=0,92, a norpedurenu Il xkareropuu cocraBnsor 5% or
oOuieit Harpy3ku (umerorcs norpedurenu | u |l kareropun). BeiopaTs BO3AyIIHYIO TUHHUIO
aeKTporepesayn ot nnekrpocrtanumu a0 I'TIII.

4 BapHAHT
Bri6pats uncno u momrHocTh Tparncdopmaropos Ha [T, eciut Uyoysy=220 kB,
Usomnn=6 KB, Pyarp=55 MBT, cos¢=0,87, a norpeburenn Il kareropuu cocrasnsaor 42% ot
oOuieit Harpy3ku (umerorces norpedurenu | u |l kareropun). BeiopaTs BO3AYIIHYIO TUHHUIO
JJIEKTpoIiepesadu ot siekrpocranuuu 1o I'TIII.

5 BapHAHT
Br16paTh unciio u montHOCTh Tpanchopmaropos Ha ['TII, ecnu Uyoysn=220 kB,
Usomnn=10 KB, Pyarp=90 MBT, cos¢=0,97, a norpedurenu |l xkareropuu cocrapusor 50% ot
oOuieit Harpy3ku (umerorcs norpedurenu | u |l kareropun). BeiopaTs BO3AyIIHYIO THHHUIO
aNeKTporepenayn ot nekrpocrtanumu a0 [T

6 BapHAHT
Br16paTh unciio u montHOCTh Tpanchopmaropos Ha ['TII, ecnu Uyoysy=110 kB,
Usomnn=6 KB, Pyarp=88 MBT, cos¢=0,76, a norpeburenu Il kareropuu cocrasusaot 30% ot
oOuieit Harpy3ku (umerorcs norpedurenu | u |l kareropun). BeiopaTs BO3AyIIHYIO THHHUIO
aneKTporepenayn ot aekrpoctanuuu ao [T

7 BAPHUAHT
Br16path uncino u montHoCcTh TpanchopmaTopos Ha ['TII, ecin Uyoypy=110 kB,
Usomnn=10 KB, Pyarp=50 MBT, cos¢=0,9, a norpeburenu Il kareropuu cocrasmstor 10% ot
obmelt Harpy3ku (umerorces nmorpedbutenu | u |l kareropun). BeiOpats BO3ayMIHYIO THHUIO
aNeKTporepenayn ot aekrpoctanuuu ao I'TIII.



8 BaApHAHT
Br16path uncio u montHocTh Tpanchopmaropos Ha ['TII, ecin Uyoyps=35 KB,
Usomnn=6 KB, Pyarp=78 MBT, cos¢=0,73, a norpeburenu Il kareropuu cocrasusaot 40% ot
obmieli Harpy3ku (umerorces nmorpedurenu | u |l kareropun). BeiOpaTs BO3ayIIHYIO TUHUIO
aNeKTporepenayn ot aekrpocranuu go [T

9 BapHAHT
Br16path uncio u montHocTh TpanchopmaropoB Ha ['TII, ecin Uyoysy=110 kB,
Usomnn=6 KB, Pyarp=60 MBT, cos9=0,77, a norpedutenu Il kateropuu cocrasisior 5% ot obuieit
Harpy3ku (umerorces norpedurenu | u |l kareropun). BeiOpars BO3AyIIHYIO TUHUIO
aneKTporepenayn ot aekrpocrtanumu ao [T

10 BapHAHT
Br16path uncio u MmontHocTh TpancopmaTopoB Ha ['TII, ecin Uyoysy=220 kB,
Usomnn=10 kB, Pyarp=150 MBT, cos9=0,89, a norpebutenu Il xareropuu cocrasistor 10% ot
o0mieit Harpy3ku (umerorcs norpedburtenu | u |l kareropun). BeiopaTs BO3AYIIHYIO THHHUIO
aneKTporepenayn ot aekrpoctanumu ao I'TIII.

11 BAPHAHT
Br16path uncino u MmontHocTh TpancopmaTopos Ha ['TII, ecin Uyoysy=220 kB,
Usommn=6 KB, Pyarp=150 MBT, cos¢=0,71, a norpedurenu |1l xareropuu cocrapmustor 50% ot
oOmieit Harpy3ku (umerorcs norpedurenu | u |l kareropun). BeiopaTs BO3AYIIHYIO THHHUIO
aneKTporepenayn ot aekrpoctanumu ao I'TIII.

12 BapHaHT
Bri6path uncio u mourHocTh Tpanchopmaropos Ha [T, ecnu Uyoyey=110 kB,
Usommn=10 kB, Pyarp=120 MBT, cosp=0,78, a norpedbutenu |1l xareropuu cocrapistor 28% ot
oOmeit Harpy3ku (umetorcst notpedourenu | u Il kareropun). BeiOpats BO3AyIIHYIO JTHHHIO
aneKTporepenayn ot anekrpoctanmu ao I'TIIT.

13 BapHaHT
Bri6path uncio u mourHocTh Tpanchopmaropos Ha ['TII, ecnu Uyonsn=35 KB,
Usommn=10 kB, Pyarp,=33 MBT, cos¢=0,67, a notpedurenu |l xkareropuu coctapistor 3% ot
oOmeit Harpy3ku (umetorcst motpedourenu | u |l kareropun). BeiOpats BO3AyIIHYIO JTHHHIO
aneKTporepenayn ot anekrpoctanmu go I'TIIT.

14 BAPHAHT
Bri6pats uncno u mourHocTh Tpancopmaropos Ha [T, ecnu Uyoysr=220 kB,
Usommn=10 kB, Pyarp,=132 MBT, cos9=0,87, a norpedbutenu |1l xareropun cocrasiustor 32% ot
oOmeit Harpy3ku (umetorcst motpedburenu | u Il kareropun). BeiOpats BO3AyIIHYIO THHHIO
aneKTponepenayn ot anekrpoctanmu go I'TIIT.

15 BapHaHT
Bri6pats uncno u mourHocTh Tpancopmaropos Ha [T, ecnu Uyoysr=110 kB,
Usommn=6 KB, Pyarp=96 MBT, cos¢=0,84, a notpeburenu Il xareropuu coctasmustot 30% ot
oOmeit Harpy3ku (umetorcst motpedourenu | u Il kareropun). BeiOpars BO3AyIIHYIO THHUIO
3JIeKTporepenadn ot nekrpocranuu g0 [T

2. YcaoBusi K 3aaade 4 nmo temMe 2 «YKPYNHeHHble CTOMMOCTHBIE MMOKAa3aTe/H
00BEeKTOB JIeKTPUYECKHUX ceTeil»
Bapuanrt 1



Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH 3IeKTpornepenaun, ecau BJI 110 kB
IpeJHa3HaYeHa I YCUJIEHUS! BHELTHETO IEKTPOCHA0XKEHUs SHEProy3iia U MIPOKJIabIBAETCS
mexay ['OC u I1C sueproysna.

1. O6mas xapakrepucTuka paiiona npoxoxaenust BJI

1.1. Mecropacnomnoxenue BJI IToBomkbe

1.2. Jnuna BJI 80 kM.

1.3. 3ameceHHOCTH Tpacchl (OT OOIIEH AJIUHBI) 25 KM.

1.4. Penwved MecTHOCTH PaBHuHHBII

1.5. OOycTpoiiCcTBO JIGKHEBBIX JOPOT 10 km

1.6. Tlox onmopsr BJI u3piMarorcst 3eMiau CEJIbXO03YTr0JINi
2. Texunyeckue nokaszareau BJI

2.1. KomuuecTBo 1ieneit 2

2.2. XapakTepucTHKa Omop OpHocToeyHas

2.3. Marepuain onop KenezobeTon

2.4. Mapka u ceueHHe POBOTHUKA AC-240/32

2.5. HopmaTtuBHBII CKOPOCTHOM Hamop BeTpa 750

2.6. IIpormBoaBapuiinas aBromaruka npunsta mius [IC ¢ BH 110 kB npu konmuectse
MIPUCOETUHEHUH 10 ABYX

2.7. KoHIEBBIE yCTPOWCTBA TIPEIyCMATPHBAIOT YCTAHOBKY II0 OJHOMY KOMILUICKTY
3JIETa30BbIX BBIKIIFOUYATEIIEH C Kax0M cTOpoHbI BJI

Bapuant 2
Paccuntarh cTOMMOCTH CTPOUTENLCTBA JIMHUH 3J1eKTpornepenayu, eciau BJI 110 kB
IpeHa3HaueHa JJIs YCUIICHUS BHELIHETO IEKTPOCHA0KEHUS SHEProy3ia U MPOKIaIbIBACTCs
Mexay ['OC u T1C sueproysna.
1. O6mas xapakTepucTUKa paiiona npoxosxkaenus BJI

1.1. Mecropacnomnoxenue BJI VYpan

1.2. Jlnuna BJI 100 km.

1.3. 3aseceHHOCTH Tpacchl (OT OOIIEH JJTUHBI) 15 kwm.

1.4. Penbed mecTHOCTH PaBHMHHBII

1.5. OOycTpoiCTBO JIEKHEBBIX JOPOT 17 xm

1.6. Tlox onmopsr BJI uzbimarotcs 3emiu CEIbXO03YrOINi
2. Texunyeckue nokaszaresau BJI

2.1. KomuuecTtBo 1ienei 2

2.2. XapakTepucTHKa Omop OpnHocToeyHas

2.3. Marepuan onop Cranb

2.4, Mapka u ceueHHe POBOTHIKA AC-185/29

2.5. HopmartuBHBIIi CKOPOCTHOW HAmop BeTpa 400

2.6. IIpormBoaBapuiiHas aBromaruka mpuHsta mus [IC ¢ BH 110 kB npu kommuectse
IIPUCOECIUHEHUH 10 ABYX
2.7. KoHmeBble YCTpOWCTBAa MPEIYyCMATPHUBAIOT YCTAHOBKY TI0 OJHOMY KOMILICKTY
9JIETa30BbIX BBIKIIIOUATENEH C KaX 101 CTOpOoHbI BJI
Bapmuanr 3
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JINHUH dIIeKTporniepenaun, eciau BJI 220 kB
npeHa3HayeHa JUIsl YCHIICHHS BHEITHETO 3JIEKTPOCHA0KEHUS SHEProy3ia U MPOKIIaIbIBAETCs
mexay ['DC u I1C sueproysna.
1. O6mas xapakrepucTuka paiiona npoxoxaeaus BJI

1.1. Mecropacnomnoxenue BJI Cesepnblii KaBkas
1.2. Jnuna BJI 150 xm.

1.3. 3aneceHHocTh Tpacchl (0T OOIIEH IITHHBI) S KM.

1.4. Penwved mecTHOCTH PaBHUHHBII

1.5. OOycTpOHCTBO JIEKHEBBIX JOPOT 7 KM

1.6. Tlox omopsr BJI u3pimarorcst 3eMiau CebX03yroIui



2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.7.

2. Texunueckue moxkasarean BJI

KonnuectBo nieneit 1

XapakTepucTuka onop CBoboaHOCTOSIIIAS
Marepuain onop Crainpb

Mapka 1 cedeHue MpoBOHUKA AC-400/51
HopmaTuBHBII CKOPOCTHO# Hamop BeTpa 650

[IpotuBoaBapuiinasg aBromaruka npunsata ans I[IC ¢ BH 220 kB npu xomuuectse
MIPUCOCTMHEHHH 10 ABYX

KoHnueBesie ycTpoiicTBa mpenycMaTpUBAIOT YCTAHOBKY IO OJHOMY KOMILIEKTY
3JIEra30BbIX BBIKJIKOYATENIEH ¢ Kaxa0i cTopoHbl BJI

Bapuanr 4
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH 3JIeKTpornepenayn, eciau BJI 220 kB

npeHa3HaueHa Il YCUJICHUS] BHEITHETO AJIEKTPOCHA0KEHHUSI DHEPTOY3Jia U MPOKJIaIbIBACTCS
mexay ['OC u I1C sueproysna.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.7.

1. O0mas xapakTepucTHKA paiioHa npoxoxaeHus: BJI

Mectopacnonoxenue BJI Cesepo-3anaHblil pailon
Juna BJI 70 k™.
3asieceHHOCTh Tpacchl (OT OOLIEH JJTUHBI) 25 KMm.
Penbed mectHOCTH PaBHuHHBIM
OO0yCTpOICTBO JIEKHEBBIX JOPOT 20 xm
ITox onopst BJI nzbiMarorcst 3emiiu CEIbXO03YroINi

2. Texunyeckue nokaszaresaun BJI
KomnnuectBo neneit 1
XapakTepucTuka ornop CpoOoanHocTOsIIAs
Marepuan onop Kenezoberon
Mapka u cedeHre POBOJHUKA AC-300/39
HopMaTuBHBII CKOPOCTHOM Harop BeTpa 400

[IpotuBoaBapuiinas aBromaruka npuHsata ans [IC ¢ BH 220 kB npu kommuuectse
MIPUCOETUHEHUH 10 ABYX

KonueBble yCcTpoiCTBa TMpeaycCMaTpuBalOT YCTAHOBKY MO OJHOMY KOMIUIEKTY
3JIEra30BbIX BBIKJIKOYATEEH ¢ KaXa01i cTOpoHbI BJI

Bapuanr 5
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH 3IeKTponepenayu, eciau BJI 110 kB

nmpeIHa3HaueHa JUIsl YCHUIICHUS BHEUTHETO dJIEKTPOCHAOKEHHUS DHEProy3i1a U MPOKIIAIbIBAeTCs
Mexy ['DC u [1C sneproysina.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.1.

1. O6mas xapakTepucTuKa paiiona npoxosxaenus BJI

Mecropacnonoxenue BJI HanbHanit Boctok

Jnuua BJI 120 km.

3aJIeCEHHOCTh TPACChI (OT OOIIEH JTUHBI) 35 kM.

Penved mectHOCTH PaBHuHHBIN

OO0yCTPOMCTBO JIEKHEBBIX JOPOT 30 kM

[Tox onopst BJI u3biMaroTes 3eMiu CENbX03YrOINi
2. Texnnuyeckue mokaszareau BJI

KonunuecTBo neneit 1

XapakTepucTHKa Orop OnHocroeyHas

Marepuain onop Cranb

Mapka u cedeHne POBOIHHUKA AC-240/32

HopmatuBHBI CKOPOCTHOI Hamop BeTpa 700

[IpotuBoaBapuiinas aBromaruka npuHsata aiaa [IC ¢ BH 110 kB npu konmnuectse
MPUCOEINHEHUH 110 IBYX
KoHueBple ycTpoiicTBa MpelyCMaTpPUBAIOT YCTAHOBKY IO OJHOMY KOMILIEKTY



3JIEra30BbIX BBIKJIKOYATEIEH ¢ KaX A0 CTOpOHbI BJI

Bapuanr 6
PaccunTaTh CTOMMOCTH CTPOUTENIHCTBA JIMHUM d1ekTponepenaun, eciu BJI 110 kB
IpelHa3HaueHa JUIsl YCUJICHHs BHELIHETO 3JIEKTPOCHA0KEHUS SHEProy3ia U IPOKJIaIbIBAETCS
Mexy ['DC u [1C sneproysia.
1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

1.1. Mecropacnonoxenue BJI Bocrounas Cubupn

1.2. muna BJI 100 kM.

1.3. 3ameceHHOCTH Tpacchl (0T OOIIEH JITTUHBI) 55 kM.

1.4. Penbed mecTHOCTH PaBHuHHBIN

1.5. OOycTpoMCTBO JIGKHEBBIX JOPOT 10 xm

1.6. Tlox onopst BJI nzpimarores 3emin CeNbX03yroIun
2. Texunueckue noxkaszareau BJI

2.1. KomuuecTtBo 1ienen 2

2.2. XapakTepHucTHuka omnop OpnHocToeyHas

2.3. Marepuan onop Kenezoberonnas

2.4. Mapka u ceueHue NpoBOJIHUKA AC-185/29

2.5. HopmartuBHBIIi CKOPOCTHOI HAOp BETpa 450

2.6. TlportuBoaBapuiiHas aBToMatuka mnpunsra g [IC ¢ BH 110 kB mpu konmdectse
MPUCOEIUHEHUH 110 IBYX

2.7. KoHieBble yCTpOWCTBa MpPEIyCMaTPUBAIOT YCTAHOBKY II0 OJHOMY KOMILIEKTY
9JIETa30BbIX BBIKIIIOUATENIEH C KaX101 CTOpOoHbI BJI



Bapuanr 7
PaccunTaTh CTOMMOCTH CTPOUTENILCTBA JIMHUM dIeKTponepeaaun, eciu BJI 220 kB

npenHa3HaueHa JIsl YCUJICHUS BHEUTHETO 3JIEKTPOCHAOKEHUS YHEProy3Jia U MPOKIIA IbIBACTCS
Mexay ['DC u [1C sneproysia.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.7.

1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

Mecropacnonoxenue BJI 3anagnas Cubupb
Jmaa BJI 180 km.
3aJIeCEHHOCTh TPACChI (OT OOIIEH JJTUHBI) 50 kM.
Penwved mectHOCTH PaBHUHHBII
OO0yCTpOMCTBO JIGKHEBBIX JOPOT 15 xm
ITox onopsr BJI u3siMaroTcs 3emin CeNbX03yroIun

2. Texunueckue noxkaszareau BJI
KommuecTBo nenei 1
XapakTepucTuka onop CBoboHOCTOSIIAS
Martepuan onop Cranb
Mapka u ceuyeHue npoBOIHUKA AC-400/51
HopMmaTtuBHBIi ckOpoCTHOM Harop BeTpa 450

[IpotuBoaBapuitnas aBromatuka npussta aias [IC ¢ BH 220 kB npu konmuectse
MPUCOEIMHEHUH 110 IBYX

KoHueBpie ycTpoiicTBa mpenycMaTpUBAIOT YCTAHOBKY [0 OJHOMY KOMILIEKTY
9JIETa30BbIX BBIKIIIOUATENIEH C KaX 101 CTOpOoHbI BJI

Bapuanr 8
PaccunTaTh CTOMMOCTH CTPOUTENILCTBA JIMHUM dJIeKTponiepenaun, eciu BJI 220 kB

npeHa3HaueHa ISl yCUIICHUS] BHEIITHETO AJIEKTPOCHA0KEHHUSI DHEPToy3ia U IPOKIabIBACTCS
mexay ['DC u I1C sueproysna.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.7.

1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

Mecropacnonoxenue BJI IToBomKkbE

Jaa BJI 100 km.

3aneceHHOCTh Tpacchl (0T OOIIEH ATUHBI) 13 k™.

Penved mectHOCTH PaBHuHHBII

OOyCTpOHCTBO JIEXKHEBBIX JOPOT 20 xm

ITox onopsr BJI n3siMaroTcs 3emin CeNbX03yroInn
2. Texunueckue noxaszaresaun BJI

KomnnuectBo nemneit 2

XapakTepucTUuKa ornop CBobonHOCTOSIIIAs

Marepuain onop KenezobeTon

Mapka u cedeHne poBOJHUKA AC-300/39

HopMmaTtuBHBIi ckOpoCcTHOM Hamop BeTpa 750

[IpotuBoaBapuiinasg aBromaruka npuHsata ans [IC ¢ BH 220 kB npu xonuuectse
MIPUCOETUHEHUH 10 ABYX
KoHueBble ycTpoicTBa INpEeayCcMaTpUBAIOT YCTAHOBKY II0 OJHOMY KOMILIEKTY
9JIETa30BBIX BBIKIIFOUATENEH C KaX a0 cTOpoHbI BJI

Bapuant 9
PaccunTaTh CTOMMOCTB CTPOUTENBCTBA JIMHUI 1eKTponepenayu, eciu BJI 110 kB

npeIHa3HaueHa JUIsl YCUJICHUS BHEUTHETO 3JIEKTPOCHAOKEHHUS YHEProy3ia U MPOKIIaIbIBACTCS
Mexay ['DC u [1C sneproysina.

1.1.
1.2.
1.3.
1.4.
1.5.

1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

Mecropacnonoxenue BJI Ypan
Jmnaa BJI 50 kM.
3aJIeCEHHOCTh TPACChI (OT OOIIEH JJTUHBI) 15 kM.
Penwved mectHOCTH PaBHuHHBIM

OO0yCTPOMCTBO JIEKHEBBIX JOPOT 5 kM



1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.1.

[Tox onopsr BJI u3biMaroTces 3eMiu CENbX03YyroIUi
2. Texunueckue noxkaszareau BJI

KonuuecTBo neneit 2

XapakTepucTuka onop OpnocroeyHas

Marepuain onop Kenezoberonnas

Mapka u ceuyeHue mpoBOTHAKA AC-240/32

HopmartuBHBIi CKOpPOCTHOI HAmop BeTpa 400

[IpotuBoaBapuiinas aBromatuka npuHsata aiaa [IC ¢ BH 110 kB npu konmuuectse
MPUCOEIMHEHUH 110 IBYX

KoHueBple ycTpoiicTBa NpenyCMaTpPUBAIOT YCTAHOBKY IO OJHOMY KOMILIEKTY
9JIETa30BBIX BBIKIIIOUATENIEH C KaXA01 CTOpOoHbI BJI

Bapuant 10

PaccunTaTh CTOMMOCTH CTPOUTENILCTBA JIMHUM dJIeKTponepeaaun, eciu BJI 220 kB
IpeHa3HayeHa JUIsl YCUJICHHS BHELIHETO 3JIEKTPOCHA0KEHUS SHEProy3iia U MPOKIIa(bIBaeTCs
mexny I'OC u I1C sneproysna.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

2.7.

1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

Mecropacnonoxenue BJI EBponerickas yacts Poccun
Jmunaa BJI 19 xm.
3aneceHHOCTh Tpacchl (0T OOl ATUHBI) 7 kM.
Penwved mectHOCTH PaBHUHHEBII
OOyCTpOICTBO JIEKHEBBIX TOPOT 5 kM
ITox onopsr BJI n3siMaroTcs 3emin CeNbX03yroIun

2. Texunueckue nokaszareau BJI
KomnuectBo nenei 1
XapakTepucTuka onop CBobonHOCTOSIIIAs
Matepuan onop Cranb
Mapka u cedeHue poBOJHUKA AC-240/32
HopmatuBHBI CKOPOCTHOI HAmop BeTpa 500

IIpotuBoaBapuiinasg aBromaruka npuHsata ans [IC ¢ BH 220 kB npu xomuuectse
MIPUCOETUHEHUH 10 ABYX

KoHueBble ycTpoHCTBa IpEeAyCMaTpUBAIOT YCTAHOBKY II0 OJHOMY KOMILIEKTY
9JIETa30BBIX BBIKIIIOUATENIEH C KaX 01 CTOpOoHbI BJI

3. YciaoBus Kk 3agade S mo teme 2 «YKpyNHEHHble CTOMMOCTHBIE TMOKAa3aTean

00BEeKTOB JIeKTPUYECKHUX ceTeil»

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.1.

Bapmuanr 1
PaccuntaTth crouMocTh coopy:keHus nojacranuu 110 kB, ecnu:
1. O6mas xapakTepucTHKA pailoHa pa3MeLleHHus MOACTAHINU

Mecropacnonoxenue [1C VYpan
Penwved mnomanku [1C PaBHuHHEBIN
I'pynTHI CyrimHkun

2. Texuuveckne nokaszarean IC
MortiHOCTh TpaHC(POPMATOPOB 40 MBA
Tun u KonuecTBO TpaHCPOPMATOPOB 2xTPIH-40000/110
['maBHBIE CXEMBI ANEKTPUUECKUX COCTUHECHHI OnunapHas

CEKIIMOHUPOBAHHAS

KommuectBo nmpucoeaunenunii Ha ctopone BH 6

3PY-10 kB - 4-X CeKIMOHHOE, PacCYMTaHHOE HA YCTAHOBKY 52 sUeeK BaKyyMHBIX
BBIKJIFOYATENEH

KonunuectBo orxosmux nuHuii - 4 BJI

ITA npunsaTra npu konudectse npucoeanHenuit 110 kB 6onee nByx



1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.

2.5.

2.6.
2.7.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

Bapmuanr 2
PaccunTaTth cTOMMOCTH COOpy:keHus nojcraniuu 220 kB, ecnu:
1. O6mas xapakTepucTUKA palioHa pa3MenieHusl MOACTAHIIUN

Mecropacnonoxenue [1C [ToBosKBE
Penwed mmomanku [1C PaBauHHBIT
I'pyHTHI CyriauHku
2. Texuuveckne nokaszaresan IC
MomHoCTh TpanchopMaTopoB 63 MBA
Tumn u KonMYecTBO TpaHCPOPMATOPOB 2xTPALIH-63000/220
['maBHBIE CXEMBI AIEKTPUUECKUX COCITMHEHUN JIBe pabouwue c.mi.
KomnuecTBo npucoenunenuii Ha cropone BH 8

3PVY-10 kB - 4-x CEKIIMOHHOE, PAaCCUMTAaHHOE Ha YCTAaHOBKY 38 s4YeeK BaKyyMHBIX
BBIKJIIOYATEIIEN

KomnnuectBo orxomsmmx auHui - 6 BJI

ITA npusnsTa npu koauuecTBe npucoennnennii 220 kB 6omee 1yx

Bapuanr 3
Paccunrarh cronMocTs coopyskenus noacranuuu 330 kB, eciu:
1. O6mas xapakTepucTHKA paiioHa pa3MelleHHus MOACTAHINU

Mecropacnonoxenue [1C 3anagnas Cubupb
Penwed mromanku [1C PaBHUHHBIT
I'pynTHI CyrnuHku
2. Texunueckue noxkaszarenu [IC
MormHOCTh TpanchopMaTopoB 125 MBA
Tun u KoTMYECTBO TPaHCHOPMATOPOB 2xATJLITH-125000/330/110
I'maBHBIE CXEMBI DIIEKTPUYECKUX COEINHEHUN 330 kB - nBe pabouue c.m.

110xkB - naBe pabGoume c
00XOIHOH c.11I.
KomngectBo npucoennuennii Ha cropone BH 330xB - 6
110 B - 10
3PY-10 kB - 4-X CeKIMOHHOE, pPacCYNTaHHOE Ha YCTAaHOBKY 46 sUeeKk BaKyyMHBIX
BBIKJIIOYATEIIEN
KomnuectBo orxomsammx uauii - 330 kB - 4; 110 kB - 8
ITA npunsta npu KonudecTse npucoenuHenui 330 kB Oonee 1Byx

Bapuanr 4
PaccuntaTth crouMocTh coopykeHus nojacraniuu 110 kB, ecnu:
1. O6mas xapakTepucTHKA pailoHa pa3MeLleHHus MOACTAHINU

Mectopacnonoxenue [1C Bocrounas Cubupb
Penwved mnomanku [1C PaBHuHHBII
I'pynTHI CyrimHkun

2. Texunueckue noxkaszarenu IIC
MomHOCTh TpanchopMaTopoB 63 MBA
Tun u xonuecTBO TpaHCPOPMATOPOB 2xTPIH-63000/110
['1aBHBIE CXEMBI 2JIEKTPUYECKUX COEAUHEHUN [ITecTnyroapHUK
KonnuectBo npucoenunenuii Ha cropone BH 6

3PVY-10 kB - 4-x CeKIMOHHOE, PAacCUMTaHHOE Ha YCTaHOBKY 30 s4ueeKk BaKyyMHBIX
BBIKJIIOUYATEIIEH

KomnuectBo oTxomsmux auauii - 4 BJI

ITA npunsita npu xonudectse npucoenuHennii 110 kB Gonee nByx



Bapuanr §
PaccunTaTth cTOMMOCTH COOpy:keHus nojcraniuu 220 kB, ecnu:
1. O6mas xapakTepucTUKA palioHa pa3MenieHusl MOACTAHIIUN

1.1. Mecropacnomnoxenue [1C Janpauit BocTok

1.2. Penwed mnomanku [1C PaBHuHHBI

1.3. TI'pyHTHI CyrimHKH

2. Texuuveckne noxkaszaresan I[C

2.1. MomHocTh TpanchopMaTopoB 100 MBA

2.2. Tum 1 KOITUYECTBO TPaHCHOPMATOPOB 2xTPALIH-100000/220

2.3. T'naBHBIE CXEMBI SJIEKTPUUECKUX COCTUHEHHMA lBe  paboume c.u. ¢
00X0IHOM

2.4. KomuyecTtBo npucoeanHeHui Ha ctopone BH 10

2.5. 3PY-10kB - 4-x CEKIMOHHOE, PacCYNTaHHOE HA YCTAHOBKY 38 sUeeK BaKyyMHBIX

BBIKJIFOUYATEIIEH

2.6. KommdectBo oTxomsnux JuHAN - 8 BJI
2.7. TIA nmpunsita npu Konudectse npucoeaunHenuii 220 kB Gonee nByx

Bapuanr 6
Paccuurars croumocTs coopyxenus noacraniuu 330 kB, ecnu:
1. O0mas xapakTepucTHKAa paiioHa pa3MelleHUs NOACTAHIIUH

1.1. Mecropacnonoxenue [1C Ypan
1.2. Penwed mmomanku [1C PaBHUHHBIT
1.3. TI'pyHTHI CyrnuHku
2. Texunueckue noxkaszarenu IIC
2.1. MomHocTh TpaHchOpMaTopoB 200 MBA
2.2. Tum u KOJIUYECTBO TPaHCHOPMATOPOB 2xTP/I1TH-200000/330/110
2.3. T'nmaBHBIE CXEMBI JIEKTPUIECKUX COSTUHEHUN 330 kB - nBe pabouwme c.m.

110 kB - nBe pabouue c
00XOHOM C.111.

2.4. KonnyecTBo npucoennHeHui Ha ctopone BH 330kB -8
110 B - 12
2.5. 3PY-10kB - 4-x cekuuOHHOE, pacCUYMTaHHOE Ha YCTAaHOBKY 64 sdeeKk BaKyyMHBIX
BBIKJIIOYATEIECH

2.6. Komnuectso orxomsgmux auauii - 330 kB - 6; 110 kB - 10
2.7. TIA nmpunsta npu KomudecTBe nprcoenuHenuii 330 kB Oonee qByx

4. YcaoBusa K 3agade 6 mo teme 3 «TexHMKO-IKOHOMHUYECKHME pacyeTbl INpH
NPOCKTHPOBAHUHM YJIEKTPHYECKHUX ceTeiD»

Ha ocHOBaHMM JaHHBIX MOJTYYEHHBIX TIPH pacdeTe 3a1a4uu 4 u 5, HE0OOX0IUMO OTIPECITUTh
IIPUBE/ICHHBIE 3aTPaThl HA CTPOUTEILCTBO JIMHUI JIEKTPONEPEIaYH U TOHU3UTEIBHOU
MOACTAHIINH.

5. YcaoBusa Kk 3agaye 7 mo Teme 4 «Yuer ¢akTopa HAAEKHOCTH IIPH
NPOEeKTHPOBAHNHU 00bEKTOB 3JIeKTPOIHEPIreTHKI

Jlis moBbIIEHHS HAJEKHOCTU 3NeKTpocHaOxeHus norpedbureneit ma TII 10/0,4 B
BBINOJIHEHA YCTAaHOBKA pPE3EpBHOIO TpaHchopMmaropa U SYEHKH BbIKIIOYaTess. MOIIHOCTh
SKCIUTYaTUPYEeMOT'0 M YyCTaHaBJIMBaeMoro TpaHchopmaropa onuHakoBa W paBHa 320 kBA.
MOITHOCTh KaXJ0TO W3 TpaHC(HOPMATOPOB JJOCTaTOYHA sl OOeCHedeHUs MaKCUMallbHOU
Harpy3ku norpeduresneii. OnpeneauTs BeposSTHOCTh Oe30TKa3HoU padboThl TII B TeueHue roga 10
U TI0CJI€ PEKOHCTPYKIIUHU, CYUTAsl YCTPOHCTBO aBTOMAaTHYECKOTO BKITIOUCHHUS pe3epBa aOCOIIOTHO
HaZie)kHbIM. CripaBOYHbIE JaHHBIE IO TIIOKa3aTelsM HaJeXHOCTH Bbl cMoxere HaWTH B
METOAMYECKUX YKa3aHUS JJISl CTYIEHTOB, IPUIOKEHHBIX K JaHHOH TeMe.



6. YcaoBusa k 3agaye 8 mo Teme 4 «Yder ¢aKTopa HAAEKHOCTH IPH
NPOEKTUPOBAHUM 00BEKTOB 3JIEKTPOIHEPreTUKID)

Jns snexTpocHabxeHus nTunedadpruku MCIob30Basiach Bo3ayiiHas JuHus 10 kB Ha
JKeIe300€TOHHBIX oropax mpoTsbkeHHocThIo 10 kM u TIT momHocTthio 630 kBA. C mensio
MOBBIIICHUS HAJIEKHOCTH 3JIEKTPOCHAOXKEHHS TIONMOJIHUTENBHO nocTpoeHa pezepBHas BJI 10 kB
ot npyroi TII nHampsbkenuem 35/10 kB Takoil ke NMPOTSHDKEHHOCTH, YTO M CYIIECTBYIOIIAS.
Ornpenenutb TOAOBOM yiiepd OT aBapUUHBIX NEPEPHIBOB IJIEKTPOCHAOXKEHUS A0 M TOCIe
MonepHu3anuu. CrpaBoyHble JaHHBIE MO TOKa3aTeNlsIM HaAeKHOCTH Bbl cMoxeTe HailTu B
METOJAMYECKUX YKa3aHUs ISl CTYJEHTOB, IPUJIOKEHHBIX K JAHHON TeMe.

7. YcaoBus K 3amade 9 m 10 mo teme 5 «OmnpenesieHne 3aTpaT Ha JAeMOHTAaXK
000py10BaAHUS, KOHCTPYKIUI U JIMHUH JIeKTponepeaavam»

B cootBercTBHY € 3aaHUSIMU, IPUBEAECHHBIMU B IAHHOM T€MeE 110 BapHaHTaM,
COIJIACOBAHHBIM C NIPENoAaBaTesieM, HEOOXOJMMO OIPEETUTh CTOMMOCTD 3aTpaT Ha JEMOHTaX
BO3/yLIHOW JIMHUM 3JIEKTPONepeaun U 3aJaHHON OCTaHIIMU

YcnoBus 3a1a4 NPUBEACHBI K 3a/1a4ax 4 u 5.

9. IlepeyeHb KOHTPOJBbHBIX BONPOCOB ISl MOATOTOBKH K 3a4eTy IO JUCHUIIUHE
«TexHMKO-IKOHOMHUYECKHE PACUYETHI B JIEKTPOIHEPIreTHKE):

. B yem 3akimogaercsi MeToIMKa MPUBEACHHBIX 3aTpat?
[IpuBeauTe MOHITHE «YCIOBHUE COTIOCTABUMOCTH BaPHAHTOBY.
PackpoiiTe MeTOIMKY peHTa0eIbHOCTH KalTUTaIOBIOKCHHA.
Packpoiite MeToIMKy peHTa0eIbHOCTH TPOU3BOJICTBA.
. Kak onpenenuts ymiep6 oT 3aMOpaXMBaHUsI KalTUTAJIOBIOKCHHUN?
. KakoB nopsi1ok pacuera U3MEeHEHUs BO BpeMEHH MPUBEAEHHBIX 3aTPaT?
. OCHOBHBIE TIOJIOKEHHSI METOAWKH orpeneneHus: 3(Q(HEeKTHBHOCTH 3IEKTPOCETEBBIX
00BEKTOB.

8. OcobeHHOCTH pacyeTa aMOPTU3AIMOHHBIX OTYUCIICHHH.

9. PacueT npuBeieHHBIX TUCKOHTUPOBAHHBIX 3aTpaT.

10. Onpenenenne KamUTATBHBIX BIIOKESHUH.

11. Onpenenenue SKCIUTyaTallMOHHBIX U3/IEPIKEK.

12. CoumanpHasi HOpMa IUCKOHTA.

13. HazHaueHue yKpyIHEHHBIX CTOUMOCTHBIX ITOKa3aTenel 3IeKTPUUECKUX CeTel.

14. YxpynmHeHHbIE CTOMMOCTHBIE TIOKa3aTeNI BO3AYIIHBIX JIMHUH AJIEKTPONIepeaayn.

15. YkpynHeHHbIe CTOUMOCTHBIE TIOKa3aTeNN KaOeIbHbIX JJMHUN 3JIEKTpOnepeaayn.

16. YkpyrHEHHBIE CTOUMOCTHEIC ITOKA3aTeld TPaHC(HOPMATOPOB.

17. YkpynHeHHbIe CTOUMOCTHBIE TIOKA3aTeNN MOCTAHIUH.

18. YkpymHeHHbIE CTOMMOCTHBIE TIOKA3aTeNN PACIPEACTUTEIBHBIX YCTPOHCTB.

19. YkpynHeHHblE CTOMMOCTHBIE IIOKa3aTeNd KOMIIEHCUPYIOUIMX M PErYJIHPYIOUINX
YCTPOWCTB.

20. OmpenienieHue MOCTOSTHHOM YacTH 3aTpar.

21. 3arpatbl Ha IEMOHTaX 000PYIOBaHUS, KOHCTPYKIIMHA W JIMHUW JJICKTPOIIEPEIayun.

22. Metoauka pacueTa CTOUMOCTH COOPYXEHHS JTMHUHN 3JIEKTPOIepe1auH.

23. MeTtojuka pacyeTa CTOMMOCTH COOPY>KCHHUS TTOICTAHITHH.

24. Kakue  XapakTepUCTHK  JJIEKTPOCTAaHIMKA  HEOOXOJMMO  YYHUTHIBATH  NPH
MPOEKTUPOBAHUU?

25. O0bsicHATE TIOYeMY HEOOXOAMMO YYHTHIBaTh (aKTOp HAAEKHOCTH TIPH
MPOEKTUPOBAHUU OOBEKTOB 3JIEKTPOIHEPTETHUKU.

26. IlepeuncnuTe OCHOBHBIC KPUTEPUU HAJIEKHOCTHU HIIEKTPOCHAOKEHUSI.

27. Yto Ha3pIBaeTCs pabOTOCIIOCOOHBIM U HEPAOOTOCTIOCOOHBIM COCTOSTHUEM CHCTEMBI?

28. IlepeuncnuTe  OCHOBHBIC  IIOKa3aTeNd  HAJEKHOCTH  JJIEMEHTOB  CHUCTEMBI
3JIEKTPOCHAOKEHUS.

~NoOoUlhWN P



29. OnumuMre METOUKY pacdera Moka3aTelieldl HaJeKHOCTU CUCTEM DJICKTPOCHAOKEHUS
AJEKTPOIHEPTETUICCKUX CUCTEM.

30. [IpuBenuTe METOUKY pacuera yiepoda oT nmepepbiBa JMEKTPOCHAOKEHUS.

31. IlpuBeuTe METOIMKY pacueTa ymepoa OT HapyIIeHUs] KaueCTBa AIEKTPOIHEPTHH.



MNPUJIOKEHHE 2
(oGs3aTenbHOR)

OIIeHO‘leIe cpeacrea Jisd MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OHCHOYHLIC CPEACTBA VIS IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTreCralnum:

Kon
WHIUKaTOpa

WNHnukaTop AOCTHIKEHUS KOMITETCHITHI

O1neHOYHBIC CPEACTBA

[1K-4: Crnocoben

BApUAHTOB, pa3pa60T1<H M ITOMCKa KOMITPOMUCCHBIX peIHeHI/Iﬁ

p213pa6aTBIBaTB OTACIIbHBIC PAa3CJibl IIPOCKTOB, OCYIICCTBIIATH UX TCXHUKO-9KOHOMHNYCCKOC O6OCHOBaHI/Ie, MNPUMCHATH MCTOJbI aHAJIM3a

I1K-4.1

Omnpenensier XapaKTEepUCTHKU 00BEKTa
KA TAJIbHOTO CTPOUTENIBCTBA, JIJISI KOTOPOTO
npeHa3HayeHa CUCTeMa dIIEKTPOCHA0KEHHUS

1. Bonpocwl k 3auemy:

1. Meroauka pacueTra CTOMMOCTH COOPYXEHUS JTUHUHN AJICKTPOIIepeaauH.

2. Meronuka pacdyera CTOMMOCTH COOPYKEHUS TOICTaHIIHHA.

3. O0bscHUTE TOYEeMy HEOOXOJMMO YYHMTHIBATH (PAKTOP HAIEKHOCTH NPH HMPOCKTHPOBAHUHU
00BEKTOB JIEKTPOIHEPTETHKHU.

4. Ha3zHaueHre yKpYIHEHHBIX CTOMMOCTHBIX IIOKa3aTesiel JJIEKTPUYECKUX CETEH.

5. YKpyInHEHHbIE CTOMMOCTHBIE [TOKa3aTeIN BO3AYIIHBIX JHHHUHA IEKTpONepeayn.

6. YKpynHEHHbIE CTOMMOCTHBIE TIOKa3aTeNN KaOeIbHBIX JIMHAN dJIEKTPOTIePEIauH.

7. YKpyIHEHHbIE CTOUMOCTHBIE MTOKa3aTeau TpaHchopMaToOpOB.

8. YKpynHEeHHbIE CTOUMOCTHBIE [TOKa3aTeH MOACTAHIIUH.

9. YKkpynHEHHbIE CTOMMOCTHBIE TIOKA3aTeNN PACTIPEICTUTEIFHBIX YCTPOHCTB.

10. YkpynHeHHbIE CTOUMOCTHBIE TOKA3aTeNIN KOMIIEHCUPYIOIIUX U PEryIUpPYIOIIUX YCTPOUCTB.
11. Onpenenenue NOCTOSIHHON YacTH 3aTpar.

12. 3aTpatbl Ha IeMOHTaXX 000pyIOBaHUS, KOHCTPYKIIUI U JIMHUH 3J€KTporepeayu.

13. Kakne XxapakTepuCTHK IEKTPOCTAHIINN HEOOXOMMO YUUTHIBATH IIPU TIPOCKTHUPOBAHUH?

2. CamocmosmenvbHoe peutenue 3a0a4
3aoay 4
Paccuntarh cTOMMOCTBH CTPOUTENLCTBA JIMHUH 3eKTporniepenayn, eciau BJI 220 kB
npeJHa3HaueHa /Ui yCUJICHUS! BHEITHETO AJIEKTPOCHA0KEHUS SHEPToy3iia U MPOKIIaIbIBACTCs
mexay ['DC u [1C sneproysina.

1. O6mas xapakTepucTUKa paiiona npoxo:xaenust BJI

1.1. Mecropacnomnoxenue BJI Cesepnblii KaBkas
1.2. Jnuna BJI 150 km.
1.3. 3asleceHHOCTH Tpacchl (OT OOIIEH JTUHBI) 5 km.

1 Penbed PaBHMHHBIN




Kon
WHNKATOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUNA

OneHouHble CpeacTBa

4.  ecTHOCTH
1.5. OOycTpOHCTBO JIEKHEBBIX JOPOT 7 KM
1.6. Tlox omopsr BJI uzbimarorcst 3eMiaun CEIbXO03YTr0/INi
2. Texnuveckue nmoxkaszarenau BJI
2.1. KomunuectBo nenei 1
2.2. XapaKTepUCTHKa OTOp CBobonHoCTOsIIast
2.3. Marepuai onop Cranb
2.4. Mapka u ceueHue AC-400/51
IPOBO
HUKa
2.5. HopmaTtuBHBII CKOpPOCTHOM HAop BeTpa 650
2.6. IlporuBoaBapuiinas aBromaruka npunsra as [IC ¢ BH 220 kB npu xonmmdaectse
MPUCOSANHEHUN 10 ABYX
2.7. KoHIieBble yCTPOHCTBA MPEyCMaTPUBAIOT YCTAHOBKY 110 OJJHOMY KOMIUICKTY
AIIETa30BBIX BBIKJIIOYAT
Jed ¢ Kaxaou croponsl BJI
3aoaua 5

PaccuuraTh CTOMMOCTB COOPYKCHUA NOACTAHLIUN 220 KB, CCJIN:

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

1. O6mas xapakTepucTUKA paiioHa pa3MenieHusl MOJACTAHIIUMN

Mecropacnonoxenue [1C [ToBomxkbe
Penved mmomanku I1C PasauHHEBIH
I'pynTHI CyrnuHku
2. Texunueckue noxkaszarenu [IC
MorHocTh TpanchopMaTopoB 63 MBA
THI 1 KOTUYECTBO TPaHCPOPMATOPOB 2xTPJILIH-63000/220
['maBHBIE CXEMBbI 2JEKTPUUECKUX COETMHEHUN JlBe pabGouue c.mi.
KonnuectBo npucoenunenuii Ha cropone BH 8

3PV-10 kB - 4-x CeKIIMOHHOE, PACCYNTAHHOE Ha YCTAaHOBKY 38 siUeeK BaKyyMHBIX
BBIKJTIOYATEIICH

KomanyectBo oTxomsmumx JmHui - 6 BJI

ITA npunsaTa nmpu KojauuecTBe npucoennnenuit 220 kB 6onee qyx

3aoaua 9




Kon
WHNKATOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUNA

OneHouHble CpeacTBa

PaccuuraTh cTOMMOCTH JEMOHTa)Xa JIMHUH OJICKTpOIICpCaaqn.

1. O0mas xapakTepucTHKa paiioHa npoxoxneHus: BJI

1.1. Mecropacnonoxenue BJI [ToBoJKBE
1.2. nuna BJI 80 kM.
1.3. 3ameceHHOCTH Tpacchl (0T OOIIEH JITTMHBI) 25 kM.
1.4. Penved mecTHOCTH PaBHuHHBIN
1.5. OOycTpoiCTBO JICKHEBBIX TOPOT 10 xm
1.6. Tlox onopsr BJI uzbimarorcs 3emin CENbX03YyroIni
2. Texuuu
CKHe MoK
3aresau BJI
2.1. KomnunuecTtBo 1ienen 2
2.2. XapakTepHucTHKa Omnop OpnnHocroeuHas
2.3 Marepuan omnop Kenezoberon
2.4. Mapka 1 ceueHHe NMPOBOTHUKA AC-240/32
2.5. HopmatuBHBII CKOpPOCTHOM Haop BeTpa 750
2.6. IlporuBoaBapuiinas aBromaruka npunsra 1 [IC ¢ BH 110 kB npu xonmmdaectse
MPUCOEAMHEHUN 10 ABYX
2.7. KoHIeBble yCTPOWCTBA MPEIyCMATPUBAIOT YCTAHOBKY TIO OJHOMY KOMILIEKTY
AJIEra30BbIX BBIKIIKOYATEIIEN ¢ KaX10U cTOpoHbI BJI
3aoaua 10

PaccuuraTth cTonMOCTh JeMoHTaka rmoactaniuu 110 kB, ecinu:

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.

1. O6mas xapakTepucTHKa pailoHa pa3MeLleHHs] MOACTAHINHU

Mecropacnonoxenue [1C VYpan
Pennred mnomanku [1C PaBHUHHBIN
I'pyHTHI CyrimHkun

2. Texunueckne noxkaszarenu [IC
MorttHoCTh TpaHcGopMaTOpOB 40 MBA
THn u KOIUYECTBO TPAHCPOPMATOPOB 2xTPJIH-40000/110
['maBHBIE CXEMBI JIEKTPUUECKUX COETMHEHUI OpunapHas

CEKLIMOHUPOBAHHAs

KonnuecTBo nprucoenunenuii Ha cropone BH 6




Kon
WHNKATOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUNA

OneHouHble CpeacTBa

2.5. 3PVY-10 kB - 4-x ceKIMOHHOE, paCCYNTAaHHOE HA YCTAHOBKY 52 sIMEEK BaKyyYMHBIX
BBIKJIFOYATEIIEN
2.6. KomuuectBo oTxomammx JiuHui - 4 BJI
2.7. TIA npuHsTa IpU KOJHUYECTB
npucoenunenuii 110 kB 6onee 1Byx

3. KonmponvHwiii mecm

CootHecute BennunHy (B %) 3aTpaT mpou3BOACTBEHHOTO HA3HAUEHHUS C BUJIOM 3aTparT:
2,5-3,0% - BpeMeHHbIE 3JaHUs U COOPYKEHHUS;

5,0-6,0% - npouwre paboOTHI U 3aTPATHI;

1,5-2,0% - copepxanue cay)Obl 3aKa3uMKa-3aCTPONIINKA, CTPOUTENBHBIN KOHTPOIIb;
10,0-11,0% - mpoeKTHO-U3BICKATEIBCKUE PAOOTHI U ABTOPCKHIA HAI30P.

CroumocTh KaluTalbHbIX 3aTpaT Ha coopyxeHnue (B ueHax 2000 r.) 10 kM BO3TylIHOM JTUHUU
anexkTponepenaun Hanpsbkenuem 220 kB, ¢ ucnonb3zoBanuem npoBoanuka Mapku AC-300 Ha
KEJIe300€TOHHBIX CBOOOHOCTOSIIUX OTIOpaxX COCTABIISET (MITH. pyo0.)

11,2 muH. py6.

5 MiH. pyo.

10 muH. pyo.

15,6 muH. pyo.

OnpenenuTh MOTEPU AKTUBHOW MOIIHOCTH B JIBYXIICITHOW BO3IYITHOW JTMHUH JICKTPOIIEPEIauH
HanpsbkeHreM 220 kB, eciu Syarp= 100 MBT, rp=0,12 Om/kM, x0= 0,435 OM/KkM, a AnMHA TUHUKA
COCTaBIIICT 52 KM.

0,64

1,29

2,33

4,77

Ecnau romoBoe motpebieHne 37IeKTpOdHEpruu mpeanpustueMm coctasiser 1752000 MBt 4, a
BEITMYHMHA MAKCUMAJILHOTO MOTPEOIEHUS 110 TOJJOBOMY TpaduKy Harpy3ku cocrasiseT 250 MBT,
TO BpEMS UCITIOJIb30BaAHUA MaKCHUMaJILHOM HarpyskKu

T . =87604
T . =70084
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T, =5800u
T, =67004

VYkaxkuTe cxeMy 3aMelleHUsl BO3yLIHON JIMHUM IEKTponepeaadn HanpsbkeHueM 35 kB

U1 ¢—0—m—0—¢ U2

B2 —— —_—— B/2

B2 —— —_—— B/2

Ui ¢—<>—m|:|—<>—¢ U2

B2 —— —_—_— B/2

Bpems HanbGonbnx noteps i AJIEKTPOdHEepreTndeckoit cuctemsl ¢ Ty6=7500 4 cocTaBisier
6691 u

8760 u

7410 4

7604 u

Ilorepu akTUBHON MOIIHOCTH B AIBYXOOMOTOYHBIX TpaHC(OpPMATOpax ONpeAesIIOTCs
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[TpuBenCHHBIC 3aTPAThl COCTOSIT U3

yiepba

U3JIEPKEK

KaIlTUTATbHBIX BIIOYKCHHIA

(doH/1a OTUIATHI TPYAQ

HopmatuBHBIH KOAPOHUIIMEHT CPOKa OKYITAEMOCTH IIPOSKTOB OMpEACISIeTCs KaKk
BEJIMYMHA 00paTHas CPOKY OKYITAeMOCTH IPOCKTA

BeIMYMHA 00paTHas KalUTalbHBIM BIOKEHHUSIM

BeIMYMHA 00paTHas U3AEpiKKaM

Jliig pacueTa yKpyIHEHHbBIX CTOMMOCTHBIX IOKa3aTesell He NCIOJIb3YIOTCS CIIEyIOoIINe
HOPMAaTUBHBIE JOKYMEHTBI

MaTepuaibl, 0000LIatoIIe CMETHBIE pacueThl K mpoekTaM U TOO KOHKpPETHBIX 0OBEKTOB;
TpeOOBaHUS K CTPOUTENLHON M MEXAaHUYECKOH YacTH AJIEKTPOCETEBBIX OOBEKTOB,
onpenensiembie «[TYD»;

«Hopmsl Texnonorunueckoro npoextupoBanus BJIDII nanpsoxennem 35-750 kB (CO
154-34.20.121-2006)», y1B. [Ipukazom OAO «DPCK E3C» ot 16.06.2008 . Ne187;
«CX€eMbl IPUHIMITHAIBHBIE 2JIEKTPUUECKHE PACTIPEAETUTENBHBIX YCTPOUCTB MOACTAHIUI
35-750 kB. Tunossie pemenus» (OAO «DCK EDCx» 56947007-29.240.30.010-2008);
JIeMCTBYIOIIUE [IEHBI Ha 000pyI0BaHUE U MaTEpUaIbl 3aBOJJOB-ITOCTABIIUKOB.

BCE UCIOJIb3YIOTCS

bazuncHpie moka3aTenu CTOMMOCTHU BO3QYIIHBIX JIMHUN MEPECMCHHOTO TOKA HAIIPSIZKCHUCM 35-220

KB y4nTBIBAOT 3aTparTsl, COMYTCTBYIOINE CTPOUTEIBCTBY
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Nuaukatop JOCTHKEHUSI KOMIIETEHIUNA OueHoYHbBIE CpEACTBA
WHJIUKaTopa

2,5-3,0% - BpeMeHHBIE 37JaHUsI U COOPYKCHHS;

5,0-6,0% - mpoune paboOTHI U 3aTpaThI;

1,5-2,0% - coneprxkanue ciyx0bl 3aKa34MKa-3aCTPOUIIUKA, CTPOUTEIILHBIN KOHTPOJIb;
10,0-11,0% - mpoeKTHO-U3BICKATEIHCKUE PAOOTHI U ABTOPCKHIA HAI30P.

KoaddunmenTts k cToUMOCTH paboOT IO MOHTaXKY 000PYIOBaHUS MOACTAHIIUN YCTAHOBIICHBI
MCXOJIs U3 JalIbHEHIIIero MpeIHa3HauYeHUS IEMOHTHPYEMOT0 000PYA0BaHUS U COCTABIISIOT
000pynoBaHuE MOJICKUT JajJbHEHIIeMY UCIIOIb30BAHUIO CO CHITHEM C MECTa YCTaHOBKH,
He0o0X0IMMOM (4acTUYHOMN ) pa300pKON U KOHCEPBAIUEH C LETbI0 JITUTEIIEHOTO W
KpaTKOBpeMeHHOro xpaneHus - 0,7,

000pyIOBaHHUE TIOJUICIKUT JaTbHEHIIIEMY HCITOJIB30BAaHHUIO 0€3 HeOOX0IMMOCTH XPaHEHUS
(mepemeraercs Ha IPyroe MeCTO YCTAHOBKH H T. 11.) - 0,6;

000py10BaHUE HE MOAJIEKUT JAIbHENIIEMY UCIIOJIB30BaHUIO (IIPEIHA3HAYEHO B JIOM) C
pazbopkoit u pe3koit Ha yactu - 0,5;

00opyIoBaHUE HE MOICKHUT JATBHEHIIIEMY UCTIOJIF30BaHUIO (IIPEeIHA3HAYCHO B JIoM) 0e3
pa300pKHU U PEe3KH -0,3.

KoaddunmeHTs K cTOMMOCTH padOT IO MOHTAKY BO3IYIIHBIX JTHHHA YCTAHOBJICHBI UCXO/IS U3
JaJIbHEUIIero npeaHa3HaueHus JeMOHTUPYEMOTO 000y I0OBaHUS M COCTABIISIOT

IIpH IEMOHTaXE jkene300eToHHbIX onop BJI - 0,8;

MIpH IEMOHTa)ke cTanbHbIX orop BJI - 0,7;

Ha JIEMOHTaX Tpex mpoBoaoB BJI 35-220 kB - 0,75;

Ha JIEMOHTaXX I'PO303alIUTHBIX TPOCOB - 0,65.

I1K-4.2 Beimonuser coop nadopmaruu mno 1. Bonpocwl k 3auemy:

CYIIECTBYIOIIUM H BEIOMpAET ONTHUMAaIbHBIE . B gem 3akiroyaercst MeToIMKa MPUBEACHHBIX 3aTpaT?

TEXHUYECKHE PEIICHUs Ha Pa3IMYHbIX CcTaausX | 2. [IpuBennTe NoHATHE «yCIOBHE COTOCTAaBUMOCTH BAPHAHTOBY.

IPOEKTA CUCTEM DJIEKTPOCHAOKEHUS 00bEKTa . Kak onpenenuts ymep6 oT 3aMOpaKMBaHHUS KaITUTATIOBIIOKEHHI?
KallUTaJIbHOT'O CTPOUTENILCTBA . KakoB nopsi1ok pacuera U3MEHEHUS BO BpEMEHH MPUBEIEHHBIX 3aTPaT?
. Oco0eHHOCTH pacyeTa aMOPTU3ALMOHHBIX OTYHUCIICHUH.

. Pacder nmpuBeIeHHBIX TUCKOHTUPOBAHHBIX 3aTPaT.

. OnpeneneHye KamuTalIbHBIX BIOKCHHUH.

. OnpeneneHye HKCIUTyaTallMOHHBIX U3JIEPKEK.

. ConanpHast HOpMa JIMCKOHTA.

10. PackpoiiTe METOIMKY PeHTA0ETHHOCTH KalTUTaJIOBIOKCHHH.

11. PackpoiiTe METOUKY PEeHTA0EIbHOCTH TPOU3BOJICTBA.

12. OCHOBHBIC TIOJIOKEHUS METOAMKH omnpeneneHus 3(PQPEKTHBHOCTH AIEKTPOCETEBBIX

O©Ooo~No ol wWwN -
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00BEKTOB.

13. TlepeuncnuTe OCHOBHBIE KPUTEPUU HAJICKHOCTH AIIEKTPOCHAOKCHHUS.

14. Yro HazbIBaeTcs pabOTOCIIOCOOHBIM M HEPAOOTOCIIOCOOHBIM COCTOSTHUEM CHCTEMBI?

15. TlepeuncnuTe OCHOBHBIE ITOKA3aTEIN HAJC)KHOCTH DJIIEMEHTOB CUCTEMBI JIEKTPOCHA0KCHHUS.
16. OnummTe METOAMKY pacyera I0Ka3areleld HaJeKHOCTH CHCTEM 3JIEKTPOCHAOKEHHS
INEKTPOIHEPTETUUECKUX CUCTEM.

17. IlpuBeguTe METOIUKY pacyeTa yiiep0da OT mepephiBa JICKTPOCHAOKEHUS.

18. IlpuBeauTe METOAMKY pacueTa yiiepOa OT HapyIIeHUs KaueCTBa dJICKTPOIHEPTUH.

2. Konmponvuwiii mecm

J1J1s OIICHKHU HaJIeKHOCTH AJIEKTPOCHAOKEHHSI UCTIONIb3YIOTCS CIIEIYIOIINE METO/IbI:
HOPMAaTUBHBII

SKOHOMUYECKHUX OIIEHOK

yI€IbHBIX BEJIUYUH

MHTEPBAJIBHBIX OLEHOK

K oCHOBHBIM CXEMHBIM €I1OCO0aM MOBBIIICHUS HAZCKHOCTH dJEKTPOCHAOKEHUSI OTHOCHT:
pe3epBUPOBAHUE

npumenenue cuctemsl [1T1P u TO snekTpoobopynoBanue

HCMOJIb30BAHUE BTOPUYHBIX SHEPrOHOCUTENEH

MOBBIIIIEHUE KBATH(PUKAIIUU TIEpCOHAla

JUTUTeNnbHOCTh MJIAaHOBBIX OTKIIOUeHUH Tpanchopmaropa 110 kB cocransier 60 u B rony, npu
K02 (ppurmeHT BeIHYKeHHOTO TTpocTos cocTariseT 0,01. YUemy paBHa HHTEHCUBHOCTD
IIPOBEJIEHUS TUIAHOBO-TIPENYIIPEAUTEIIBHOTO PEMOHTA

0,00017 1/u4

OmnpenenuTh SKBUBAJICHTHOE 3HAYEHHUE MTapaMeTpa MOTOKA OTKAa30B IS IBYX MOCIIEIOBATEIHHO
COEJIMHEHHBIX YYaCTKOB CETH, €CIIU JUIsl IEPBOr0 apameTp 1nota otka3os paseH 0,02 1/rox, ans
BToporo - 0,005 1/rox.

0,025 1/rox

B pe3ynbrare HapyIIeHUs 3JIEKTPOCHAOKEHUS, IPEANIPUITHE HE MOTYIHII0 dNieKTposHepruu 500
MBTt*u, npu 3TOM yaenbHbIN yiiepo OT nepepbiBa AIEKTPOCHAOKEHHS COCTABIISET JJIsl JTAHHOTO
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npou3BojicTBa 20000 py6./MBT*4. Onpenenute ymepo OT nepepbiBa MIEKTPOCHAOKEHHUS B MITH.

pyo.
10

[TapameTp NOTOKa OTKA30B ONPEIEISCTCS:
n(t) —r()
n(t)
n(t)
N,

(0]
N, —n(t)
N 0]
n(t)
N, - At
3. CamocmosamenvHo peutenue 3a0a4
Ha ocHoBaHuM JaHHBIX MOJIYYEHHBIX IPHU pacyeTe 3a1auu 4 u 5, He0OXOUMO OIIPEACIIUTD
MIPUBEICHHBIC 3aTPaThl HA CTPOUTEIHCTBO JIUHUH JIEKTPOIepeladyl U MOHU3UTENbHOM
TTOICTAHITIH.

[1K-4.3

BriOupaeT o0opynoBaHue A OTACIBHBIX
pa3esioB MpOeKTa Ha Pa3TUYHBIX CTAAMIX
MIPOSKTUPOBAHHS CHCTEM 3JICKTPOCHAOKCHHUS
00BEeKTa KalUTATBHOTO CTPOUTENHCTBA

1. CamocmosmenvHo pewierue 3a0ay

Bri6pats uncno u mourHocTh TpanchopmaropoB Ha [T, eciant Uyoypn=110 kB, Unoyus=10 kB,
Puarp=100 MBT, cos¢=0,7, a morpedutenu |l kateropuu coctaBusaot 20% ot o011eit Harpy3Ku
(umetorcs notpedutenu | u Il kareropun). BeiOpats BO3IyLIHYIO JTUHHIO 3JIEKTPOIEpeadu OT
anekrpoctanimu 1o 'TIL




0) [lopsinok npoBeIeHUsI MPOMEKYTOUHOI aTTeCTANMU, IOKA3aTEJIH U KPUTEPHH
OLlCHUBAHUA:

[TpomMexxyTouHast arrecTarus mo AUCHUILTHHE «TeXHHKO-IKOHOMHYECKHE PacueThl B
3JIEKTPOIHEPreTHKE» BKIIOYACT TEOPETHUUECKHE BOMPOCHI, MO3BOJISIONIME OIICHUTH YPOBEHBb
YCBOCHUS OOYYAIONIUMUCS 3HAHWA, ¥ TPAKTHYECKHE 3aJaHWs], BBISBISIONINE CTEICHb
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJACHUH, MPOBOAUTCS B (hOpME 3ayeTa.

3ayer Mo AAHHOW IUCIMILIMHE MPOBOAUTCS B YCTHOHM (opme mo OuieTam, Kaxablid u3
KOTOPBIX BKJIFOUAET 2 TEOPETHUYECKUX BOTPOCA M OJTHO MPAKTUIECKOE 3aaHuE.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4€TAa:

— Ha «3a4YTEeH0» — 00YyJaroNIUiCs JEMOHCTPUPYET BEICOKHUN YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe W TIIIyOOKOe 3HaHWe Y4eOHOTO Marepuaa,
CBOOOJIHO BBITIOTHAET TPAKTUUECKHE 3aJlaHus, CBOOOIHO OIMEpUPYET 3HAHHUSIMH, YMCHHUSIMU,
MPUMEHSIET UX B CUTYaIllUSX TOBBIIIICHHON CII0KHOCTH.

— Ha «He 3a4YTeHO»— oO0ydyaromuiics JIeMOHCTpUpyeT 3HaHus He Oonee 35%
TEOPETUYECKOI0 MarepHualia, JOIMYCKAaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
MHTEJJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



