MHWHHCTEPCTBO HAYKW 1 BBICIIEI'O OBPA30OBAHMA
POCCHMCKOU ®EIEPAITAN

arrY DenepabHOE TOCYHAPCTBEHHOE GIOKETHOE 00pasoBaTenbHOe YUpeKIeHUC
BBICIIIETO 0Opa3oBaHus
«MaraaToropcKuii rocy apCcTBEeHHbI TEXHAYECKHH yHuBepcuter uM. .. Hocosay

" VTBEPXJIATIO
e § ﬁnpemop UDuAC
. el B.P. Xpammun
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10.02.2023 r.

PABOYAS ITPOTPAMMA TUCHUIITIMHBI (MOLY JI5T)

TEXHHKO-9KOHOMHYECKHE PACYETHI B 2JIEKTPOSHEPTETHKE

Hanpapyenne noaroToBKy (CIEMaNBHOCTE)
13.04.02 DrexTposHepreTUKa u 3MeKTPOTEXHHKA

Hamnpasnennocts (poduiis/criennanasanms) IporpaMmet
WnrennexTyanpHble CHCTEMBI DIEKTPOCHAOIKEHY IS

VpoBenb BrICIIEr0 06Pa30OBaHs - MATUCTPATYPA

Dopma o0ydeHust
OYHas

Unctutyt/ daxynsrer  IHCTHTYT S9HepreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa ONeKTpocHa6KEeH S IIPOMBIILUTCHHBIX TPEIIPUSATHIA
Kype 1
Cemectp 1

MarauToropck

2023 rox



PaGouas mporpamma cocrapiena Ha ocose ®I'OC BO - marucTpatypa 1o HanpaBleHuo
noaroToBk 13.04.02 DexTposHepreTHKA U IEKTpOTeXHuKa (Mprkas MunoGpHayku Poccuu oT
28.02.2018 r. Ne 147)

PaGouas mporpaMda paccMOTpeHa H  omoOpeHa Ha 3aceqaHuu  Kadenpsr
DeKTPOCHAGKEHYS TIPOMBIIUICHHBIX TP PHATAM
23.01.2023 ., mpotokoi Ne 4

3ag. xadenpoit K\M/M A.B. Bapranosa
T
PaGouas nmporpamMma o100peHa MeToaudeckoi komuccrueid UOBAC

10.02.2023 r., mpotokon Ne 7
Hpencenareﬂ (é"////;%/ 7~ B.P. Xpammun

Pabouyas nporpaMma cocTaBlieHa:
3aB. kadenpoit OINII, kanz. TeXH. HAyK

A.B. Bapranosa

Penenszent:

Hagansauk [[DCull [TAO «MMK», kana. Texs. K H.A. Huxomnaes



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM Toly Ha 3aceJaHuu Kapeapsl DIIEKTPOCHAOKECHHSI MPOMBIIIICHHBIX TPEAIPUITHN

IIporokomor 20 . Ne

3aB. kadeapoii A.B. Bapranosa

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hay4YHO-TEXHHYECKas MOATOTOBKA CTyJCHTa-MarucTpaHTa B obnactu
TEXHUKO-IKOHOMUYECKHUX PACUE€TOB B DJIEKTPOIHEPTreTUYECKUX CHUCTEMaX U BJICKTPUUYECKUX
CeTsX.

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

Juctunnuaa TeXHUKO-35KOHOMHUYECKHE PACUEThl B 3JIEKTPOIHEPTETUKE BXOJIUT B YACTh
yueOHoro miaHa GopMUPyeEMYI0 YHaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa3oBaTeIbHOM
MpOrpaMMBbl.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTUK:

WunoBanmonHoe nmpeanpuHUMAaTeIbCTBO

AHanu3 U yrpaslIeHHE 3JIEKTPOIIOTPEOIEHUEM

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[TporpammHOe 0OecTIeYeHHE CUCTEM DIIEKTPOCHAOKEHUS

CrennanbHbIE BOIIPOCHI AIEKTPOCHA0KEHUS

Cucrembl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS B DJIEKTPOIHEPTETUKE

UrennexTyalibHbIE CUCTEMBI JIEKTPOCHAOKECHUS

[IpousBoicTBEHHAS - HAyUYHO-HCCIIeI0BaTeNIbCcKas paboTa

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynbrare ocBoeHus AUCUUILTUHBI (MOayns) «TeXHUKO-IKOHOMUYECKUE PacyeThl B
AJIEKTPOIHEPIEeTUKE)» 00yUaroIIUics JOKEH 00J1aaTh CIeyIOIUMU KOMIIETEHIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-4 Cnocoben pa3pa6aTBIBaTB OTACIIBHBIC  pa3ACiibl MPOCKTOB, OCYHICCTBITL HX
TCXHUKO-DKOHOMHUYECCKOC 06OCHOBaHI/I€, MNPUMCEHATH MCTOABI aHAJIN3a BApUAaHTOB, pa3pa60TI<1/1 u
IIOMCKa KOMIIPOMHUCCHBIX peH_IeHI/Iﬁ

[1K-4.1 Omnpenensier XapakTEpPUCTUKH O0BEKTa KAlUTAIBHOTO CTPOUTEIHCTBA, TS
KOTOPOTO MTpe/IHa3HayeHa CUCTEMA DJIEKTPOCHA0XKEHHUS
[1K-4.2 OcymectBisier cOop wuHOpMAIMM TIO CYIIECTBYIOIIMM H  BBIOOp

OIITUMAJIBHBIX TCXHUYCCKUX peH_IeHI/Iﬁ Ha Ppa3JIMYHbIX CTaAUAX IIPOCKTA
CUCTEM 3J'I€KTDOCHa6)KCHI/I5[ 00BEKTa KAIUTAILHOTO CTPOUTECILCTBA

I1K-4.3 BriOupaer o6opynoBaHue )i OTACIBHBIX PA3/IeI0B MPOEKTA HA PA3TUUYHBIX
CTaluAX  NPOEKTHPOBAHUS  CHCTEM  JJIEKTPOCHAOXKEHHS  OO0BEKTa
KaIllUTaJIbHOTO CTPOUTENILCTBA




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0wast Tpya0eMKOCTb JUCLUIUIMHBI COCTaBISIET 2 3a4€THBIX €AMHUI] /2 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJuTOpHas — 1 akaj. yacos;

— caMoCTOsITeNbHAs paboTa — 35 akaj. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma arTecTaluuy - 3a4eT

AynuropHas s
o | wouraxTHas pabota E 3 ®dopma TeKyIero
Paznen/ tema 3 (B axan. uacax) & E‘ Bz HOHRIPOIA Kon
g & ©| caMOCTOSITENIBbHOM | ycreBaeMOCTH U
JTACIUTUTAHBI 5 £ m .. | xommeTeHMK
@) g & paboThI TIPOMEKYTOYHOM
Tlex. 7a0. | mpaKT. R aTTecTALH
3aH. 3aH. (O &
1. Pazgen 1
1.1 Beibop wu mnpoBepka Texymmii KOHTPOJIb
OCHOBHOTO 00OpYIOBaHUS U YCIIEeBAEMOCTH
Pemenue 3agau 1, N
pacuer napameTpoB| 1 2 321 8 23 YcTHBIH ompoc IK-4.3
YCTaHOBUBULINXCS PEXKUMOB ' Pemenue 3anau
SJEKTPUIECKUX CeTeH AKP-1
HWroro no pazaeny 2 321 8
2. Paznen 2
Tekymuii KOHTPOJIb
21 YKpynHEHHbIC i p
CTOMMOCTHBIE  MMOKa3aTesn YCTIeBaeMoCTH
1 4 4/41 | 8,2 |Pemenwue 3amau 4,5| VYcrTHbIN onpoc I1K-4.1
OOBEKTOB  JNIEKTPHUYECKUX
cereii Pemenue 3anau
AKP-1
HWroro no pazaeny 4 4/41 | 8,2
3. Paznen 3
31 Tekymuit KOHTPOITH
TeXHUKO-DKOHOMUYECKHE zII'IIICBaCMOCfH
pacdeTsl npu| 1 6 5/41 8 |Pemenue 3anauu 6 M N [K-4.2
MPOEKTHPOBAHUH YCTHBIA onpoc
P y AKP-1
INEKTPHUECKUX CETei
Wroro no pazneny 6 5/41 8
4. Paznen 4
Tekymuit KOHTPOIIb
4.1 NACH ¢daxTopa ymt p
HATEKHOCTH pu YCIIEBaEMOCTH
1 3 421 3 |Pewenue 3amau 7,8 YcrHbIi onpoc I1K-4.2
MPOEKTHUPOBAaHUK OOBEKTOB
INEKTPOIHEPTETHKH Pemenne sanau
AKP-1
Wroro no pazneny 3 421 3

5. Pazmen 5




5.1 Onpenenenue 3aTpaT Ha Texymuii konTpOTH
e€MOHTaX  000pYIOBaHHUS Pemenue 3amau YCTIeBaeMoCTH
A y 1| 3 2 |58 Vernbiii onpoc TK-4.1
KOHCTPYKIMA W JUHUH 9,10
Pemenue 3anau
JNEKTpoIepeadn AKP-1
Hroro no pasaeny 3 2 5,8
6. IToaroroska K
[IPOMEXYTOYHOM arTecTanyu
TToaroroBska I1K-4.1,
6.1 IToaroToBKa K 3a4eTy 1 2 |Bompocos k 3auery 3ager I1K-4.2,
10 TUCITUTUTHHE [1K-4.3
HUroro no pazaeny 2
HUroro 3a cemectp 18 18/121] 35 3auéT
Hroro no aucrumninuae 18 18/121 | 35 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX  BMJOB y4eOHOH paOOThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOIMIl B NpENofaBaHUM JUCHUIUIMHBI «TeXHUKO-3KOHOMHYECKHE
pacueTsl B 3JIEKTPOIHEPIreTUKE» UCIOJIB3YIOTCA TPAJULMOHHAS U MOAYJIBHO-KOMIIETEHTHOCTHAS
TEXHOJIOTMH.

Ilepenaua HeOOXOQMMBIX TEOPETUYECKUX 3HAHUH M (HOPMUPOBAHME OCHOBHBIX
IPEACTABICHUM 10 Kypcy «TeXHHMKO-DKOHOMMYECKHE pPacdyeTbl B  BIIEKTPOIHEPIETUKE
IPOMCXOIUT C UCTIOJIb30BAaHUEM MYJIBTUMEIUHHOTO 000PYA0BaHMSL.

Jlekuuy TPOXOJAT B TPaTUIHOHHONH (opme, B QGopMme JIEKUMH-KOHCYIbTALUN U
npobnemMHbIX Jekuuil. Teopernueckuit Marepuan Ha NOpPOOJEMHBIX JICKLUAX —SIBIISETCS
pe3yJbTaTOM YCBOCHHUS IOJY4Y€HHOH MH(OpPMAIMH TOCPEICTBOM IMOCTAHOBKH MPOOIEMHOTO
BOIIpOCa M TOUCKA IyTed ero pemeHus. Ha Jekuusx — KOHCYNbTALMAX W3JI0KEHHE HOBOIO
MaTepuaja COIPOBOKIAETCA IIOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEW B IIOMCKax OTBETOB Ha 3TH
BOIIPOCBI.

[Ipu npoBeneHNN NPAKTUYECKUX 3aHATHUSIX MCHOIb3YIOTCS paboTa B KOMaHJE U METO]IbI
IT.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYACHTOB B IPOLIECCE 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 npuiaoxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl 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 31eKTpOH. ONT. JAUCK
(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1523.pdf&show=dcatalogues/1/1124
220/1523.pdf&view=true (mata obpamenus: 22.05.2023). - Makpoodsekt. - Tekct
AJIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Menukos, A. B. Teopust HaZIe)KHOCTH 3JIEMEHTOB IEKTPOTEXHUYECKUX KOMILJIEKCOB U
CHCTEM 3JIEKTpOCHaOkeHus © yuebHoe mocodue / A. B. Menukos. - Boarorpaa : ®I'6OY BO
Bonrorpaackuii 'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anexrpoHHsbIi. - URL:
https://znanium.com/catalog/product/1087875 (nara obpamenus: 22.05.2023). — Pexxum nocryna:
10 TIOJIMTUCKE.

2. TpemsicoB, B.A. Teopust HaJie)XKHOCTH B 3HepreTuke. HanexHOCTh cUCTEM IreHepaluu,
UCTIONB3YIONIMX BETPOBYIO M COJIHEYHYIO SHEpruio . yueb. mocobue / B.A. Tpemscos, T.B.
Kpusenxko. - Kpacnospck : Cub. ¢penep. yu-t, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - TekcrT :
sanektponneii. - URL: https://znanium.com/catalog/product/1031885 (mara oOpamieHwus:
22.05.2023). — Pexxum gocTtyma: 1o moAIucKe.

3. KoHCTpyKIMM KOMITIEKTHBIX pactpeaenutenbHbix ycrporictB KPY u KCO : cnpas.
nocobue / [cocT. : B. A. Urymenies, A. B. Mana(peeB E. A. [TanoBa, A. B. Xnamona] ; MI'TV. -
Marsauroropck, 2012. - 85 c. : Wi., CXEMBl, TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=552.pdf&show=dcatalogues/1/10984
29/552.pdf&view=true (gara oopamenwus: 22.05.2023). - MakpooOBeKT. - TeKCT : 3JIeKTPOHHBIH. -
NmeeTcs neyaTHbIN aHAJIOT.



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 (mara oopamenwus: 22.05.2023).

5. KypHan «DneKTpoTeXHHYECKUE CHUCTEMBbI W KOMIUIEKCh» http://esik.magtu.ru/ru/
(mara obpamenus: 22.05.2023).

B) MeTonuyeckue ykazaHus:

1. Koukuna, A.B. Meroauka pacueTra CTOMMOCTH CTPOMTEIIBCTBA BO3AYIIHBIX JIMHHUMA
anekTponepenaun [ Tekct]: Meroguueckue ykazaHusi K MPaKTUYECKUM 3aHSATUSAM I10 AUCIUIUIMHE
«TexHUKO-9KOHOMHYECKHE pacyeThl B AIIEKTPOIHEPIeTUKE» [UIsl CTYIEHTOB HaIlpaBIICHUS
noarotroBku 140400.68 OnekTposHepreTnka W AIIEKTPOTEXHUKA, Mpoduiab MEHEIKMEHT B
snekrposHepreruke / A.B. Koukuna. - Maruutoropck: M3a-so MarHuToropek. roc. TeXH. yH-Ta
um. I''. Hocosa, 2015. - 14 c.

2. Koukuna, A.B. MeTonuka pacdyera CTOMMOCTH CTPOMTENbCTBA mojacTannuu [ Tekcr]:
MeTtonudeckue yKa3aHus K MPAKTUICCKUM 3aHATUSM 10 JUCTHILINHE « TeXHUKO-2KOHOMUYECKHE
pacueTsl B DJIEKTPOSHEPreTHKe» M CTyleHToB HampaBieHus mnoarotosku 140400.68
DJIEKTPOIHEPreTHKA U DJICKTPOTeXHHKA, Mpodmis MeHeKMEHT B aekTposHepretuke / A.B.
Koukuna. - Marauroropck: U3n-Bo Maruuroropck. roc. Texs. yu-ta um. .. Hocosa, 2015. — 14
c.

3. BapranoBa, A.B. VYwuyer (akrtopa HAAEKHOCTH TPU TEXHUKO-PKOHOMHUYECKOM
CpaBHEHHMU BaPUAHTOB: METOJMYECKHE YKa3aHUs K KypCcOBOM paboTe M0 AUCIHUILUIMHE
«TexXHUKO-9KOHOMHYECKHE pAacyYeThl B DIIEKTPOIHEPIreTUKE» [UIsl CTYIEHTOB HaIpaBlICHUS
noarotoBku 13.04.02 «DnekTposHepreTuka M 3IEKTPOTEXHUKa», Mpopmib «MeHeIKMEHT B
3JIEKTpOdHEpreTuke». — Maruuroropck: M3a-Bo MarHuToropck. roc. TexH. yH-ta uMm. .M.
Hocosa, 2016. - 15c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnevenne

Haumenoanue [10 Ne norosopa Cpox 1eicTBUs IUIICH3UU
MS Windows 7

Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional

7Zip cB000HO pacnpoctpansiemoe 110 0eccpouHO
MathCAD v.15

Education N-1662-13 ot 22.11.2013 OeccpouHo
University Edition

FAR Manager cB00O0HO pacmpoctpansiemoe 110 OeccpouHo
Calculate Linux cB0OOTHO pacmpocTpansemoe [10 OeccpovyHO
Desktop Xfce FIHO pactipoctp p
Linux Calculate cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DnekTpoHHas 0a3za mepuoanYecKux u3maHui East View
Information Services, OO0 «MIBHUC»
Hanuonanpnas MH(POPMALMOHHO-aHAINTHYECKas
cucreMa — Poccuiickuii MHIEKC HAyYHOTO LIUTUPOBAHUS
(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
@DenepalibHOE TOCYAAPCTBEHHOE OIOKETHOE
yupexaenne  «Denmepansubiii  uHcTrTyT|URL: http://www1.fips.ru/
IIPOMBINIICHHON COOCTBEHHOCTH
Poccuiickass T'ocymapctBeHHass OuGimoTeka.
Karayioru
DNeKTpoHHBIE pecypchl Oubamorexkn MITY
uMm. ['.11. HocoBa
YuuBepcuterckas nH(GOpMalMOHHAs CHCTEMaA
POCCUA

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 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. VYueOHble aymuTOpWM JUIS TPOBEACHUS 3aHATHA JIEKIHMOHHOTO THMA -
MYJIbTUMEAUMHBIE CPEICTBA XPaHEHUS, IIepelauu U MpeICTaBIeHUs HHPOPMALIUY.

2. Y4eOHbIE ayOWTOpWUW Ui TPOBEACHUS MPAKTHYECKHX 3aHATHH, TPYMNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUYHON aTTeCTalluy - 10CKa,
MYJIbTUMEAUMHBIA IPOEKTOP, KPAH.

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

4. TlomemieHue il XpaHEHUS W TPOPHIAKTHYECKOTO OOCITYXHBAaHHS Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKH, CEH(PbI 111 XpaHEeHHsI y4eOHOr0 000PyL0BaHMSL.


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-MeTOoAUYEeCKOe o0ecTieYeHrne CAMOCTOATEIbLHOMH PadoThl 00y4arouxcst

[To pgucrummbHe «TeXHUKO-3KOHOMHMYECKME pacueTbl B 3JIEKTPOIHEPIETUKE)
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00yUYaroluXCsl.

AynuropHas caMOCTOsITeNIbHAs padoTa CTYI€HTOB IIPEATIONAraeT PEIEHUE KOHTPOJIbHbBIX
3a]a4 Ha IPAKTUYECKUX 3aHATHSIX.

1. 3agaum 1-3 k Teme 1 «BbiOOp ¥ MpoBepKa OCHOBHOIO 00OPYIOBAHHUS M pacyer
napaMeTpoB YCTAHOBHBIIMXCS PEKMMOB IJIEKTPUYECKHX CeTei
1 BapHAHT
Bri6pats uncio u momuocts Tpancgopmaropo Ha I'TII, ecnnt Uyoys=110 B,
Unomun=10 kB, Py4p=100 MBT, cos@=0,7, a norpedutenu Il kareropuu cocrasmusitor 20% ot
obmeit Harpy3ku (umerorces norpeourtenu I u 1l kareropun). Beiopats BO3AyIITHYIO JTMHUIO
3JIEKTpoIiepeaayu oT snekTpoctaniuu ao [T

2 BapHAaHT
Bri6pats uncio u momHuocts Tpancgopmaropos Ha I'TII, ecin Uyonsa=220 B,
Unomun=6 KB, Pyarp=120 MBT, cos=0,85, a norpeburenu Il kareropuu cocrasmusitor 50% ot
oOmeit Harpy3ku (umerorces norpedurenu I u 1l kareropun). Beiopats BO3AYIITHYIO JTMHUIO
3JIEKTporiepeaadu ot snekrpoctaniuu ao [T

3 BapHAHT
Bri0pats uncno u momHocTh Tpancopmatopo Ha ['TIIT, ecin Uyoyps=35 KB,
Usommn=10 KB, Pyarp=80 MBT, cos¢=0,92, a norpedurenu Il kareropun cocraBnsor 5% ot
oOuieit Harpy3ku (umerorcs norpedurenu I u Il kateropun). BeiOpars Bo3ylIHYIO JIMHUIO
aJNeKTporiepesaun ot nekrpoctanuuu g0 ['TIII.

4 BapHAHT
Bri6pats uncno n momHOCTh Tparncdopmaropos Ha [T, eciut Uyoysy=220 kB,
Usomnn=6 KB, Pyarp=55 MBT, cos¢=0,87, a norpeburenu Il kateropuu cocrasmstoT 42% ot
oOuieit Harpy3ku (umerorcs norpedurenu I u Il kateropun). BeiOparh Bo3ylIHYIO JIMHUIO
JJIEKTpoIiepesadu ot aiekrpocranuuu 1o I'TIII.

5 BapHAHT
Bri6pats uncno u momHoCTh Tpancopmaropos Ha [T, ecin Uyoysy=220 kB,
Usomnn=10 KB, Pyarp=90 MBT, cos¢=0,97, a norpedurenu Il kareropuu cocrasusor 50% ot
oOuieit Harpy3ku (umerorcs norpedurenu | u Il kateropun). BeiOpars Bo3AyIIHYIO JIMHUIO
aNeKTporepeaun ot nekrpoctanuuu go [T

6 BapHAHT
Br16paTh unciio u momtHoCTh Tpancdopmaropos Ha [T, ecnnt Uyoysy=110 kB,
Usomnn=6 KB, Pyarp=88 MBT, cos¢=0,76, a norpeburenu Il kareropuu cocrasmstot 30% ot
oOuieit Harpy3ku (umerorcs norpedurenu | u Il kateropun). BeiOpars Bo3AyIIHYIO JIMHUIO
aNeKTporepeaun ot anekrpoctanuuu go [T

7 BApPUAHT
Br16paTh uncio u montHocTh Tpanchopmaropos Ha ['TII, eciu Uyoysy=110 kB,
Usomnn=10 KB, Pyarp,=50 MBT, cos¢=0,9, a norpeburenu Il kateropuu cocrasmstor 10% ot
obmelt Harpy3ku (umerores nmorpedurenu I u 11 kareropun). Beiopats BO3AyIITHYIO JTHHHUIO
aNeKTporiepenayn ot ekrpoctanuuu ao [T



8 BaApHAHT
Br16patp uncino u montHocTh Tpanchopmaropos Ha ['TII, ecin Uyoyps=35 KB,
Usomnsn=6 KB, Pyarp=78 MBT, cos¢=0,73, a norpeburenu Il kateropuu cocrasistot 40% ot
obmeli Harpy3ku (umerores nmorpedurenu I u 11 kareropun). BeiOpats BO3AYIITHYIO JTHHHUIO
aNeKTporepenayn ot aekrpoctanuuu go [T

9 BapHAHT
Br16path uncio u montHocTh Tpanchopmaropos Ha ['TII, ecimr Uyoysy=110 kB,
Usomnn=6 KB, Pyarp=60 MBT, cos9=0,77, a norpedutenu Il kareropuu cocrasisioT 5% oT obuieit
Harpy3ku (umerotcs morpedutenu I u I kareropun). BeiOpats BO3yIIHYIO JTHHUIO
aNeKTporepenayn ot aekrpoctanuuu go [T

10 BapHaHT
Br16path uncio u montHocTh TpanchopmaropoB Ha ['TII, ecin Uygysy=220 kB,
Usomnn=10 KB, Pyarp=150 MBT, cos9=0,89, a norpedbutenu III kareropun cocrapistor 10% ot
o0uieit Harpy3ku (umerorcs norpedburenu [ u Il kateropun). BeiOparh BO3AyIIHYIO JIMHUIO
aneKTporepenayn ot anekrpoctanuuu go I'TIII.

11 BAPHAHT
Br16patp uncio u montHocTh TpanchopmaropoB Ha ['TII, ecin Uyoysy=220 kB,
Usommn=6 KB, Pyarp=150 MBT, cos¢=0,71, a norpedurenu Il kareropuu coctapusor 50% ot
o0uieit Harpy3ku (umerorcs norpedburenu [ u Il kateropun). BeiOparh BO3AyIIHYIO JIMHUIO
aneKTporepenayn ot anekrpoctanuuu go I'TIII.

12 BapHaHT
Br16patp uncio u montHocTh TpancopmaropoB Ha ['TII, ecin Uyoysy=110 kB,
Usommn=10 kB, Pyar,=120 MBT, cosp=0,78, a norpedbutenu III kareropun cocraBistor 28% ot
oOmelt Harpy3ku (umetorcst notpedburenu I u Il kateropun). BeiGpaTs BO31yLIHYIO JTMHUIO
aneKTporepenayn ot anekrpoctanuuu go I'TIIT.

13 BapHaHT
Br16path uncio u mourHocTh Tpanchopmaropos Ha [T, ecnu Uyoyer=35 KB,
Usommn=10 kB, Pyarp,=33 MBT, cos¢=0,67, a notpedurenu Il kareropuu coctaBistor 3% ot
oOmelt Harpy3ku (umetorcst notpedburenu I u Il kateropun). BeiGpaTs BO31yLIHYIO JTMHUIO
aneKTporepenayn ot nekrpoctanuuu go I'TIIT.

14 BAPHAHT
Bri6path uncio u mourHocTh Tpanchopmaropos Ha [T, ecnu Uyoysr=220 kB,
Usommn=10 kB, Pyarp,=132 MBT, cos9=0,87, a norpedbutenu III kareropun cocrasistor 32% ot
oOmeit Harpy3ku (umetorcst notpedurenu I u Il kateropun). BeiGpaTs BO3IyIIHYIO JTUHUIO
aNeKTporepenayn ot ekrpoctanuu g0 [T

15 BapHaHT
Bri6pats uncno u mourHocTh Tpancopmaropos Ha [T, ecnut Uyoysr=110 kB,
Usommn=6 KB, Pyarp=96 MBT, cos¢=0,84, a notpeburenu III kateropuu coctasmustot 30% ot
oOmieit Harpy3ku (umetorcst motpedurenu I u Il kateropun). BeiOpaTs BO3AYIIHYIO JTHHHIO
aneKTponepenayn ot nekrpoctanuu go I'TIIT.

2. YcaoBus Kk 3amade 4 mo teMe 2 «YKPYNHEHHbI€ CTOHMMOCTHBIE TMOKAa3aTean
00BEKTOB JIEKTPHYECKHUX ceTeil»
Bapuanrt 1



Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH JIeKTponepenauu, ecau BJI 110 kB
IpeJHa3HAYeHA U1 YCUIICHUS BHELIHETO IEKTPOCHA0KEHUS SJHEProy3ia U IPOKIaIbIBACTCS
mexay ['OC u I1C sueproysna.

1. O6mas xapakrepucTuka paiiona npoxoxaenust BJI

1.1. Mecropacnomnoxenue BJI IToBomkbe

1.2. Jnuna BJI 80 kM.

1.3. 3aseceHHOCTH Tpacchl (OT OOIIEH JJIUHBI) 25 KM.

1.4. Penwved MecTHOCTH PaBHuHHBII

1.5. OOycTpoiiCTBO JIGKHEBBIX JOPOT 10 km

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

2.1. KomuuectBo 1ieneit 2

2.2. XapakTepucTHKa Omop OpnnHocroeuHas

2.3. Marepuain onop KenezobeTon

2.4. Mapka 1 ceueHHe MPOBOTHUKA AC-240/32

2.5. HopmaTtuBHBII CKOPOCTHOM Hamop BeTpa 750

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

2.7. KoHIEBBIE yCTPOWCTBA TPEIyCMATPHBAIOT YCTAHOBKY II0 OJHOMY KOMIUICKTY
3JIEra30BbIX BBIKJIIOUYATENEH ¢ Kax a0 cTopoHbl BJI

Bapuant 2
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH IeKTponepeaayu, ecau BJI 110 kB
npeHa3HaueHa i YCUJIEHUS BHELTHETO IEKTPOCHA0KEHUs SHEPToy3Jia U IPOKJIIaIbIBAETCs
mexay ['OC u I1C sueproysna.
1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

1.1. Mecropacnomnoxenue BJI VYpan

1.2. Jlnuna BJI 100 km.

1.3. 3aneceHHOCTH Tpacchl (0T OOIIEH IITHHBI) 15 km.

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. XapakTepHucCTHKa Omop OpnHocToeyHas

2.3. Marepuan onop Cranb

2.4, Mapka 1 ceueHHe MPOBOTHIKA AC-185/29

2.5. HopmaTuBHBIH CKOPOCTHOM Hamop BeTpa 400

2.6. IIpormBoaBapuiiHas aBromaruka mpuHsata mius [IC ¢ BH 110 kB npu kommuectse
IIPUCOECIUHEHUH 10 ABYX
2.7. KoHmeBble YCTpOWCTBa MpPEIyCMATPUBAIOT YCTAaHOBKY TIO OJHOMY KOMIUIEKTY
9JIETa30BbIX BBIKIIIOUATENICH C KaXA01 CTOpOHbI BJI
Bapmuanr 3
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH JIeKTponepeaauu, eciau BJI 220 kB
npeHa3HayeHa JUIsl yCHIICHHS BHEUTHETO 3JIEKTPOCHA0KEHUS HHEProy3iia U MPOKJIabIBAETCS
mexay ['DC u I1C sueproysna.
1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

1.1. Mecropacnonoxenue BJI Cesepnblii KaBkas
1.2. Jymuua BJI 150 kM.

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

1.4. Penwved MecTHOCTH PaBHUHHBII

1.5. OOycTpOHCTBO JIEKHEBBIX JOPOT 7 KM

1.6. Tlox omopsr BJI n3pimarorcst 3eMiau CebX03yroIui



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

2.7.

2. Texunueckue moxkasarean BJI

KonnuectBo 1eneit 1

XapaKkTepuCcTUKa Orop CBoboaHOCTOSIIIAs
Marepuain onop Cranb

Mapka u cedeHne MpoBOIHHUKA AC-400/51
HopmaTuBHBII CKOPOCTHOM Hamop BeTpa 650

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

KoHnueBsie ycTpoiicTBa mpelycMaTpUBAIOT YCTAHOBKY IO OJHOMY KOMILIEKTY
3JIEra30BbIX BBIKJIKOYATENEH ¢ Kaxa0i cTopoHbl BJI

Bapuanr 4
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH JIeKTponepeaauu, ecau BJI 220 kB

npeHa3HaueHA Il YCUIICHUS] BHEITHETO JIEKTPOCHA0KEHHUSI DHEPToy3Jia U TPOKIabIBACTCS
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™.
3aJIeCEHHOCTh TPACChl (OT OOIIEH JJIUHBI) 25 xM.
Penbed mectHOCTH PaBHuHHBIM
OO0yCTpOICTBO JIEKHEBBIX JOPOT 20 xm
ITox onopsl BJI nzbiMarorcst 3emiu CEIbXO03YroINi

2. Texunyeckue nokaszaresaun BJI
KomnuectBo nieneit 1
XapakTepucTuka ornop CpoOoanHocTosas
Martepuan onop Kenezoberon
Mapka u cedeHne POBOIHUKA AC-300/39
HopMaTuBHBII CKOPOCTHOM Harop BeTpa 400

[IpotuBoaBapuiinas aBromaruka npunsata anas [IC ¢ BH 220 kB npu xonuuectse
MIPUCOETUHEHUH 10 ABYX

KonueBbie yCcTpoWCTBa MpeayCcMaTpuBalOT YCTAHOBKY IO OJHOMY KOMILUIEKTY
3JIEra30BbIX BBIKJIKOYATEIEH ¢ KaX A0 cTOpoHbI BJI

Bapuanr 5
Paccuntarh cTOMMOCTH CTPOUTENBCTBA JIMHUH AIeKTponepeaayu, ecau BJI 110 kB

npeIHa3HaueHa JJIsl YCUJICHUS BHEUTHETO 3JIEKTPOCHAOKEHUS YHEProy3Jia U MPOKIIaIbIBACTCS
mexay ['OC u T1C 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.

2.1.

1. O6mas xapakTepucTUKa paiiona npoxosxkaenus BJI

Mecropacnonoxenue BJI HanbHanit Boctok

Jnuua BJI 120 km.

3aJIeCeHHOCTh TPACChI (OT OOIIEH JITUHBI) 35 kM.

Penwved mectHOCTH PaBHuHHBIN

OO0yCTpOICTBO JIEKHEBBIX JOPOT 30 kM

[Tox onopst BJI u3biMaroTes 3emiu CENbX03YrOINi
2. Texnnuyeckue nmokaszareau BJI

KonuuecTBo neneit 1

XapakTepucTuKa orop OpnnocToeuHas

Marepuain onop Cranp

Mapka u cedeHne POBOIHUKA AC-240/32

HopMaTuBHBII CKOPOCTHOM Harop BeTpa 700

[IpotuBoaBapuiinas aBromatuka npuHsata aiaa [IC ¢ BH 110 kB npu konmnuectse
MPUCOEINHEHUH 110 IBYX
KoHueBple ycTpoilcTBa NpelyCMaTpUBAIOT YCTAHOBKY 10 OJHOMY KOMILIEKTY



3JIEra30BbIX BBIKJIKOYATEEH ¢ KaXA0W CTOpOHbI BJI

Bapuanr 6
PaccunTaTh CTOMMOCTH CTPOUTENBLCTBA JIUHUM JIeKTponepenaun, eciu BJI 110 kB
npeHa3HaueHa Il YCUIICHUS BHELTHETO JIEKTPOCHA0KEHNUS SDHEPToy3ia U MPOKIaIbIBACTCS
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 (OT OOIIEH JIJTUHBI) 55 kM.

1.4. Penbed mecTHOCTH PaBHuHHBIN

1.5. OOycTpoiCTBO JIKHEBBIX AOPOT 10 xm

1.6. Ilox onopst BJI uzbimarorcs 3emiu CeNbX03yroIun
2. Texnnueckue nokaszarenau BJI

2.1. KomuuecTtBo 1ienei 2

2.2. XapakTepHucTHUKa Orop OpnHocToeuHas

2.3. Marepwuan onop Kenezoberonnas

2.4. Mapka u ceueHue NpoBOIHUKA AC-185/29

2.5. HopmaTuBHBIi CKOPOCTHOM HAMOp BETpa 450

2.6. IlpormBoaBapwmitHass aBromatuka mpuHara it [IC ¢ BH 110 kB npu komuuecTtBe
MPUCOEIUHEHUH 110 IBYX

2.7. KoHieBble yCTpOWCTBa NpPEIyCMaTPUBAIOT YCTAHOBKY [0 OJHOMY KOMILUIEKTY
9JIETa30BbIX BBIKIIIOUATENIECH C KaX 101 CTOpOoHbI BJI



Bapuanr 7
PaccunTaTh CTOMMOCTH CTPOUTENBLCTBA JIMHUH JIeKTponepeaaun, eciu BJI 220 kB

npeIHa3HaYeHa JUIsl YCHUIICHUS BHEUTHETO 3JIEKTPOCHAOKEHUST DHEProy3i1a U MPOKIIAIbIBACTCS
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 3anaanas Cubupn
Jmaa BJI 180 km.
3aJIeCEHHOCTh TPacchl (OT OOIIEH JJIUHBI) 50 kM.
Penwved mectHOCTH PaBHUHHBII
OO0yCTpPOMCTBO JIKHEBBIX JOPOT 15 xm
ITox onopsr BJI u3siMaroTcs 3emin CeNbX03yroIun

2. Texunueckue noxkaszareau BJI
KomunuecTso nenei 1
XapakTepucTuka onop CBobogHOCTOsIIAS
Martepuan onop Cranb
Mapka u ceyeHue npoBOJHUKA AC-400/51
HopMmaTtuBHbIi cKOpOCTHOI Harop BeTpa 450

[IpotuBoaBapuiinas aBromatuka npuHsata aiaa [IC ¢ BH 220 kB npu konuuectse
MPUCOEIMHEHUH 110 IBYX

KoHueBpie ycTpoilcTBa mpenyCcMaTpUBAIOT YCTAHOBKY [0 OJHOMY KOMILIEKTY
9JIETa30BbIX BBIKIIIOUATENIECH C KaXA01 CTOpOHbI BJI

Bapuanr 8
PaccunTaTh CTOMMOCTH CTPOUTENHCTBA JIMHUH JIeKTponepeaadu, eciu BJI 220 kB

IpeJHA3HAYCHA U1 YCUJICHUS BHELTHETO MIEKTPOCHA0KEHUsI DHEPTOY3J1a U IIPOKIIAIbIBACTCS
mexny I'OC u I1C 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.

2.7.

1. O0mas xapakTepucTHKa paiioHa npoxoxaeHus: BJI

Mecropacnonoxenue BJI IToBomKkbE

Jaa BJI 100 km.

3aneceHHOCTh Tpacchl (OT 0OIIEeH ATUHBI) 13 k™.

Penbed mectHOCTH PaBHuHHBII

OOyCTpOHCTBO JIEXKHEBBIX JOPOT 20 xm

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

KomnnuectBo neneit 2

XapakTepucTHKa Orop CBobonHOCTOSIIIAs

Marepuain onop Kenezoberon

Mapka u cedeHne pOBOJHUKA AC-300/39

HopmaTtuBHBIi ckopocTHOI Hamop BeTpa 750

[IpotuBoaBapuiinasg aBromaruka npuHsata ans I[IC ¢ BH 220 kB npu xomuuectse
MIPUCOETUHEHUH 10 ABYX
KoHueBble ycTpoiicTBa INpeayCMaTpUBAIOT YCTAHOBKY II0 OJHOMY KOMILIEKTY
3JIETa30BBIX BBIKIIIOUATENEH C KaXa01 cTOpoHbI BJI

Bapuant 9
PaccunTaTh CTOMMOCTB CTPOUTENBCTBA JIMHU 3J1eKTponepenayn, eciu BJI 110 kB

npeIHa3HaueHa JUIsl YCHUIICHUS BHEUTHETO 3JIEKTPOCHAOKEHHUS DHEProy3i1a U MPOKIIaIbIBACTCS
Mexny ['DC u [1C sneproysina.

1.1.
1.2.
1.3.
1.4.
1.5.

1. O6mas xapakTepucTuKa paiiona npoxosxaenus BJI

Mecropacnonoxenue BJI VYpan
Jnuna BJI 50 kM.
3aJIeCEHHOCTh TPacChl (OT OOIIEH JJTUHBI) 15 kM.
Penwved mectHOCTH PaBHuHHBIM

OO0yCTpPOMCTBO JIEKHEBBIX JOPOT 5 kM



1.6.

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

2.1.

[Tox onopsr BJI u3biMaroTcs 3eMiu CENbX03YyroIUi
2. Texunueckue noxkaszareau BJI

KonuuecTBo neneit 2

XapakTepucTuka onop OpnocroeyHas

Marepuain onop Kenezoberonnas

Mapka u ceuyeHue mpoBOTHHUKA AC-240/32

HopmatuBHBIHi CKOPOCTHOI HAmop BeTpa 400

[IpotuBoaBapuiinas aBromatuka npuHsatra aiaa [IC ¢ BH 110 kB npu konnuectse
MPUCOEIMHEHUH 110 IBYX

KoHueBple ycTpoilcTBa mpelyCMaTpUBAIOT YCTAHOBKY [0 OJHOMY KOMILIEKTY
9JIETa30BBIX BBIKIIIOUATEIEH C KaX 101 CTOpOoHbI BJI

Bapuant 10

PaccunTaTh CTOMMOCTH CTPOUTENBLCTBA JIMHUH JIeKTponiepeaauu, eciu BJI 220 kB
IpeHa3HayeHa JUIsl YCUJICHHS BHELIHETO 3JIEKTPOCHA0KEHUS DHEProy3i1a U MIPOKJIAIbIBAETCS
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 OOIIEH ATUHBI) 7 kM.
Penwsed mectHOCTH PaBHUHHEBII
OOyCTpOICTBO JIEKHEBBIX TIOPOT 5 kM
ITox onopsr BJI n3simMaroTcs 3emin CeNbX03yroIun

2. Texunueckue nokaszareau BJI
KomnuecTtBo nenei 1
XapakTepucTuka onop CBoboHOCTOSIIIAS
Martepuan onop Cranb
Mapka u cedeHne pOBOJHUKA AC-240/32
HopmatuBHBIi CKOPOCTHOM HAMoOp BeTpa 500

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

KoHueBble ycTpoHCTBAa IpEeAyCMaTpUBAIOT YCTAHOBKY IIO OJHOMY KOMILIEKTY
9JIETa30BBIX BBIKIIIOUATENEH C KaX101 CTOpOHbI BJI

3. YciaoBus k 3agade S mo teme 2 «YKpYNHEHHble CTOMMOCTHBIE TMOKAa3aTeau

00BEKTOB JIEKTPHYECKHUX CceTeil»

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.1.

Bapmuanr 1
PaccuntaTth crouMocTh coopyxenus nojacraniuu 110 kB, ecnu:
1. O6mas xapakTepucTHKA pailoHa pa3MelleHHus MOACTAHINU

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

2. Texunueckue noxkaszarenu IC
MotiHoCTh TpaHC(POPMATOPOB 40 MBA
Tun u xonuecTBo TpaHCHOPMATOPOB 2xTPIH-40000/110
['11aBHBIE CXEMBI 2JIEKTPUYECKUX COETUHEHUI OnunapHas

CEKLIMOHUPOBAaHHAs

KomnuecTBo npucoenunennii Ha cropone BH 6

3PY-10 kB - 4-x CeKIMOHHOE, pPacCUYMTaHHOE Ha YCTAHOBKY 52 sUueeK BaKyyMHBIX
BBIKJIIOYATEICH

KonunuecTBo orxoasimux unuii - 4 BJI

ITA npunsaTa 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 COOpyxeHud nojcraniuu 220 kB, ecnu:
1. O6mas xapakTepucTUKA palioHa pa3MenieHUsl MOACTAHIIUN

Mecrtopacnonoxenue [1C [ToBosKBE
Penwed mmomanku [1C PaBauHHBIT
I'pyHTHI CyriauHku
2. Texuuveckne nokaszarean IC
MomHOoCTh TpanchopMaTopoB 63 MBA
Tumn u KonMYecTBO TpaHCPOPMATOPOB 2xTPAIIH-63000/220
['maBHBIE CXEMBI AIEKTPUUECKUX COCIMHEHUN JIBe pabouwue c.mi.
KomnuecTBo npucoenunenuii Ha cropone BH 8

3PVY-10 kB - 4-x CEeKIMOHHOE, PACCUMTAHHOE HAa YCTAaHOBKY 38 s4YeeK BaKyyMHBIX
BBIKJIOYATEIIEH

KomnuectBo orxomsmumx nuHui - 6 BJI

ITA npunsTa npu koaudecTse npucoeannennit 220 kB 6omnee 1yx

Bapuanr 3
Paccunrath crommocTs coopykenus noacranuuu 330 kB, ecnu:
1. O6mas xapakTepucTHKA paiioHa pa3MelleHHus MOACTAHINU

Mecropacnonoxenue [1C 3anagnas Cubupb
Penwed mromanku [1C PaBHUHHBIT
I'pynTHI CyrnuHku
2. Texuuveckne nokaszaresan I[C
MormHOCTh TpaHchopMaTopoB 125 MBA
Tun u KoMYeCTBO TpaHCHOPMATOPOB 2xATJILITH-125000/330/110
['1aBHBIE CXEMBI SJIEKTPUUYECKUX COCTMHCHHUI 330 kB - nBe pabouue c.1.

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

Bapmuanr 4
Paccunrars croumocTs coopyxenust noacranuuu 110 kB, ecnu:
1. O6mas xapakTepucTHKA pailoHa pa3MeLleHHus MOACTAHINU

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

2. Texunueckue noxkaszarenu IHC
MomHOCTh TpanchopmMaTopoB 63 MBA
Tun u konuecTBO TpaHCPOPMATOPOB 2xTPIH-63000/110
['11aBHBIE CXEMBI JIEKTPUYECKUX COETMHEHUI [ITecTnyroapHUK
KonnuectBo npucoenunenuii Ha cropoue BH 6

3PYV-10 kB - 4-x ceknumoHHOE, pacCYMTaHHOE Ha ycTaHOBKY 30 siUeeKk BaKyyMHBIX
BBIKJIIOYATEIIEH

KomnnuectBo orxoasmux nunuii - 4 BJI

ITA npunsita npu xonuuectse npucoenuHenuii 110 kB Gonee nByx



Bapuanr §
PaccunTaTth cTOMMOCTH COOpyxeHud nojcraniuu 220 kB, ecnu:
1. O6mas xapakTepucTUKA palioHa pa3MenieHUsl MOACTAHIIUN

1.1. Mecropacnomnoxenue [1C Janpauit BocTox

1.2. Penwed mnomanku [1C PaBHuHHBI

1.3. TI'pyHTHI CyrimHKH

2. Texuuveckne nokaszarean IC

2.1. MomHocTh TpanchopMaTopoB 100 MBA

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

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

2.4. KomuyecTtBo npucoeanHeHui Ha ctopone BH 10

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

BBIKJIFOUATENEH

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

Bapuanr 6
Paccuurars croumocTs coopyxenus noacraniuu 330 kB, ecinu:
1. O0mas xapakTepucTHKA paiioHa pa3MellleHUs NOACTAHIIUH

1.1. Mecropacnonoxenue [1C Ypan
1.2. Penwed mmomanku [1C PaBHUHHBIT
1.3. TI'pyHTHI CyrnuHku
2. Texunueckue noxkasarenu IIC
2.1. MomHocTh TpanchopMaTopoB 200 MBA
2.2. Tun u Koau4ecTBO TpaHChOpMaTOpPOB 2xTPIIH-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 npucoennHeHnii Ha cropone BH 330kB -8
110 B - 12
2.5. 3PY-10kB - 4-x CeKIMOHHOE, pacCUYMTaHHOE HA YCTAHOBKY 64 sueeKk BaKyyMHBIX
BBIKJIIOYATEIEH

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

4. YcaoBusa Kk 3agade 6 nmo teme 3 «TexHMKO-IKOHOMUYECKHME pacyeThl NpPH
NMPOEKTHPOBAHUM JJICKTPHUUYECKHUX CeTei»

Ha ocHOBaHMM JaHHBIX MOJTYYEHHBIX TIPH pacdeTe 3a/1a4uu 4 u 5, HEOOX0IMMO OTIPEICIIUTh
MIPUBEACHHBIE 3aTPATHI HA CTPOUTEIBCTBO JIMHUM AJIEKTPOIIEPENAYN U IOHU3UTEIBHON
MTOJICTAHIIH.

5. YcaoBusa Kk 3agaye 7 mo Teme 4 «Yuer ¢akTopa HAAEKHOCTH IIPH
NPOCKTHPOBAHUM 00BEKTOB 3JIEKTPOIHEPIreTHKID)

Jlns TOBBIMIEHUS HAJEXKHOCTU 3jeKTpocHaOxeHus notpedbureneit na TII 10/0,4 xB
BBINOJIHEHA YCTaHOBKA pPE3EpBHOIO TpaHchopMmaropa M SUYEHKM BbIKIIOYaTeNs. MOIHOCTh
IKCIUTYaTUPYEMOTO W YCTaHaBIMBAaeMOro TpaHcopmaropa oauHakoBa W paBHa 320 kBA.
MOITHOCTh KaXJ0T0 U3 TpaHC(POPMATOPOB JAOCTaTOYHA i OOECHEUeHUs MaKCHUMaJIbHOM
Harpy3ku notpeduresneit. OnpenenuTs BeposSTHOCTh Oe30TKa3Hou padoTsel TII B Teuenue roga 10
U TI0CJI€ PEKOHCTPYKIIUHU, CUUTAask YCTPOHCTBO aBTOMAaTHYECKOTO BKIIIOYEHHUS pe3epBa aOCOIIOTHO
HaZe)kHbIM. CripaBOYHbIE JaHHBIE IO TIOKa3aTelsiM HaJeXHOCTH Bbl cMoxere HaWTH B
METOJNYECKUX YKa3aHus JJIs CTYJEHTOB, IPHIOKEHHBIX K TAHHOW TEME.



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

Jns snexTpocHabxeHus nTunedadpuky MCIoNb30BasIach Bo3aymiHas auHus 10 kB Ha
JKeIe300€TOHHBIX oropax MpoTsbkeHHOCThI0 10 kM m TII momuocThio 630 kBA. C nensto
MOBBIIICHUS HAJIEKHOCTH JIEKTPOCHAOXKEHHS TONOJIHUTENBHO nocTpoeHa pesepBHas BJI 10 kB
ot npyroi TII nanpsokenuem 35/10 kB Takoil ke HMPOTSHKEHHOCTH, YTO M CYIIECTBYIOIIAS.
Onpenenuts roaoBOM ymepd OT aBapUIHBIX MEPEPHIBOB 3JICKTPOCHAOKEHHUS A0 U TMOocie
MonepHuzanuu. CrpaBouyHble JaHHBIE IO TMOKa3aTeNAM HAJIeKHOCTH BblI cMoxeTre HailTu B
METOJMYECKUX YKa3aHUs JJis CTYJE€HTOB, IPUJIOKEHHBIX K JaHHOU TEME.

7. YcaoBus k 3agade 9 m 10 mo teme 5 «OmpenesieHne 3aTpaT Ha JAeMOHTAaXK
000py10BaAHUS, KOHCTPYKIUI U JIUHUI JIeKTponeperadm)

B cootBeTcTBHH C 3alaHUAMU, IPUBCACHHBIMU B HaHHOI;'I TEMC I10 BapHuaHTaM,
COIVIACOBAHHBIM C IIPENoAaBaTesieM, HEOOXOMMO OIPEAEeIUTh CTOUMOCTh 3aTpaT Ha AEMOHTaX
BO3/yLIHOW JIMHUM 3JIEKTpONepeaun U 3aJaHHON OCTaHLIUU

YcnoBust 3a1a4 IpUBECHBI 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 PUBEICHHBIX 3aTpat?
[IpuBeauTe MOHITHE «YCIOBHUE COTIOCTABUMOCTH BaPHAHTOBY.
Packpoiite MeTOIMKY peHTa0eIbHOCTH KalMTaJI0BI0KEHUH.
Packpoiite MeToIMKY peHTa0eIbHOCTH ITPOU3BOJICTBA.
. Kak onpenenuts ymiep6 oT 3aMOpaXHBaHUsI KalTUTAJIOBIOKCHHNA?
KaxoB nopsinok pacuera u3MEHEHHs BO BpEMEHH MPUBEAEHHBIX 3aTpaT?
. OCHOBHBIE TIOJIOKEHHSI METOAWKH orpeneneHus: 3()(PeKTHBHOCTH 3IEKTPOCETEBBIX
00BEKTOB.

8. OcobeHHOCTH pacyeTa aMOPTU3AIMOHHBIX OTUYUCIICHHH.

9. PacueT npuBeieHHBIX TUCKOHTUPOBAHHBIX 3aTpaT.

10. Onpenenenne KamuTaIBHBIX BIIOKESHUH.

11. Onpenenenue SKCIUTyaTalluOHHBIX U3/IEPIKEK.

12. ConmanpHasi HOpMa IUCKOHTA.

13. HazHaueHue yKpyITHEHHbBIX CTOUMOCTHBIX MTOKa3aTeNe IIeKTPUUECKUX CEeTeH.

14. YxpynmHeHHbIE CTOMMOCTHBIE TIOKA3aTeIH BO3AYIIHBIX JIMHUH JIEKTpONepeaayn.

15. YkpynHeHHbIe CTOUMOCTHBIE TIOKa3aTeNIN KaOeIbHbIX JTMHUN 3JIEKTPONepe1auH.

16. YkpyrHEHHBIE CTOMMOCTHEIE ITOKA3aTel TPaHC(HOPMATOPOB.

17. YkpynHeHHble CTOUMOCTHBIE TIOKA3aTeIH MOCTAHLIUH.

18. YkpynmHEeHHbIE CTOMMOCTHBIE TIOKA3aTEeNN PACTIPEACITUTEILHBIX YCTPOHCTB.

19. YkpynHeHHblE CTOMMOCTHBIE IIOKa3aTeNd KOMIIEHCUPYIOUIMX M PETYIHPYIOLINX
YCTPOMCTB.

20. OmpenienieHue MOCTOSTHHOM YacTH 3aTpar.

21. 3arpatbl Ha IEMOHTaX 000PYIOBaHUS, KOHCTPYKIIMH W JIMHUNA 3JICKTPOTIepEIaduu.

22. Metoauka pacueTa CTOUMOCTH COOPYXEHHSI TMHUN 3JIEKTPOIepe1auH.

23. MeTtopuka pacyeTa CTOMMOCTH COOPY)KCHHUS TTOICTAHITHH.

24. Kakue  XapakTepUCTHK  JJIEKTPOCTAHIMNA  HEOOXOJMMO  YYHUTBHIBATH  NPH
MIPOEKTUPOBAHUU?

25. O0bsicHATE TOYeMY HEOOXOAMMO  yYHUTHIBaTh (AKTOp HAAEKHOCTH  NpPH
POSKTHPOBAHUN 00BEKTOB JIEKTPOIHEPTETUKH.

26. Ilepeuncnute OCHOBHBIE KPUTEPUU HAJIEKHOCTHU AIIEKTPOCHAOKEHUSI.

27. Yto Ha3pIBaeTCs pabOTOCIIOCOOHBIM U HEPAOOTOCTIOCOOHBIM COCTOSTHUEM CHCTEMBI?

28. IlepeuncnuTe  OCHOBHBIE  IIOKa3aTeNd  HAJAEKHOCTH  3JEMEHTOB  CHUCTEMbI
3JIEKTPOCHAOKEHUS.

NooswN R



29. OnumuMre METOANKY pacuera moka3aTelieil HaJIeKHOCTH CHCTEM IJICKTPOCHAOKEHHUS
AJEKTPOIHEPTETUICCKUX CUCTEM.

30. [IpuBenuTe METOUKY pacuera ymepoda oT mepepoiBa dJICKTPOCHAOKEHUS.

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



MNPUJIOKEHHE 2
(oGs3aTenbHOR)

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

a) H.]IaHI/IpyeMbIe Pe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmmn.

Kon
WHIUKaTOpa

WNHnukaTop AOCTHIKEHUS KOMITCTCHITHI

O1neHOYHBIC CPEACTBA

[1K-4: Crnocoben

BApPUAHTOB, pa3pa6OTKI/I 1 ITOMCKa KOMITPOMUCCHBIX peHIeHHﬁ

pa3pa6aTBIBaTB OTACJIBHBIC Pa3ACiibl IIPOCKTOB, OCYHICCTBIIATh UX TCXHUKO-3KOHOMHNYCCKOC O6OCHOBaHI/Ie, MNPUMCHATH MCTOJbI aHAJIN3a

I1K-4.1

Omnpenensier XapaKTepUCTHKU 00BEKTa
KA TAIBHOTO CTPOUTEINILCTBA, JIJISi KOTOPOTO
IpeHa3HaYeHa CUCTeMa dIIEKTPOCHA0KEHHUS

1. Bonpocwl k 3auemy:

1. MeToauka pacyeTa CTOMMOCTH COOPY>KEHUSI IMHUI 3JIEKTPOIEpeadH.

2. Meroauka pacyeTa CTOMMOCTH COOPYKEHHUs TIOJICTaHIUH.

3. O0bsicHUTE TOYEeMy HEOOXOJMMO YYHUTHIBATH (PAKTOP HA/EKHOCTU TPH NMPOCKTHPOBAHHUU
00BEKTOB JIEKTPOIHEPTETHKH.

4. HazHaueHne yKpYIHEHHBIX CTOMMOCTHBIX IIOKa3aTeliel AIEKTPUUECKUX CETeH.

5. YKpyIHEHHbIE CTOMMOCTHBIE I0KA3aTeNIM BO3AYIIHBIX JIMHUH JIEKTpONepeaayH.

6. YKpyIHEHHbIE CTOMMOCTHBIE TIOKA3aTeNN KaOCIbHBIX JJMHUHN JICKTPOTIEPEIauH.

7. YKpYIHEHHbIE CTOUMOCTHBIE TI0Ka3aTeIN TPaHC(HOPMATOPOB.

8. YKpyHeHHbIE CTOMMOCTHBIE MIOKA3aTeNIN MOJCTAHIUH.

9. YKpynHEHHBIE CTOMMOCTHBIE TIOKA3aTENN PACTIPEACTUTEIHHBIX YCTPOHCTB.

10. YkpynHeHHbIE CTOMMOCTHBIE TI0Ka3aTeNIN KOMIIEHCUPYIOIUX U PEryJIupYIOIIUX YCTPOUCTB.
11. Onpenenenue NOCTOSTHHOM YacTH 3aTpar.

12. 3atpatbl Ha IeMOHTaX 000py10BaHUs, KOHCTPYKIUI U JIMHUH 3J€KTporepeayu.

13. Kakne XxapakTepuCTHK IEKTPOCTAHIINN HEOOXOIMMO YIUTHIBATh IPU POCKTHPOBAHUU?

2. CamocmosmenvbHoe peutenue 3a0a4
3aoay 4
PaccunTath CTOMMOCTB CTPOUTENBCTBA IMHHIMA dIIeKTponiepeaayn, ecim BJI 220 kB
npeJHa3HaueHa /Ui yCUJICHUS! BHEITHETO JIEKTPOCHA0XKEHNS SHEProy3iia U MPOKJIa(bIBaeTCs
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. 3asleceHHOCTBH TpacChl (OT OOIIEH JJTUHBI) 5 km.

1 Penbed PaBHMHHBIN




Kon
AHAMUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUIA

OneHouHble CpeacTBa

4.  ecTHOCTH
1.5. OOGycTpOHCTBO JICKHEBBIX JOPOT 7 KM
1.6. Tlox onmopsr BJI uzbimarorcst 3eMiau CEIbXO03YTr0/INi
2. Texnuveckue nmoxkaszarenau BJI
2.1. KomnunuectBo nenei 1
2.2. XapaKTepuCTHKA OTOP CBobonHOCTOsIIast
2.3. Marepuain onop Cranb
2.4. Mapka u ceucHue AC-400/51
IPOBO
HUKa
2.5. HopmatuBHBIN CKOpPOCTHOM HAop BeTpa 650
2.6. IlporuBoaBapuiinas aBromaruka npunsara as [IC ¢ BH 220 kB npu xonmmuaectse
MPUCOEANHEHUN 10 ABYX
2.7. KoHIeBble yCTpPOHCTBA MPEIyCMATPUBAIOT YCTAHOBKY 110 OJTHOMY KOMIUICKTY
AIIETa30BBIX BBIKIIIOYAT
JIeH ¢ Kaxa0u cTtopoHsl BJI
3aoaua 5

PaccuurtaTh CTOMMOCTH COOPYKCHUSA NTOACTAaHIIUU 220 KB, cCin:

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

1. O6mas xapakTepucTUKA paiioHa pa3MelnieHusl MOJACTAHIIUMN

Mectopacnonoxenue [1C IToBomkbe
Penved mmomanku I1C PaBuuHHBII
I'pynTHI CyrnuHku
2. Texunueckue noxkaszarenu [C
MorHoCTh TpanchopMaTopoB 63 MBA
THI 1 KOTMYECTBO TPaHCPOPMATOPOB 2xTPJILIH-63000/220
['maBHBIE CXeMBI 2JEKTPUUECKUX COeTMHEHUN JlBe pabGouue c.i.
KonnuecTtBo nprucoenunenuii Ha cropone BH 8

3PV-10 kB - 4-x CeKIMOHHOE, PACCUNTAHHOE HAa YCTAaHOBKY 38 siUeeK BaKyyMHBIX
BBRIKJTIOYATEIICH

KoanyectBo oTxomsamumx JimHui - 6 BJI

[TA npunsaTa npu KoauuecTBe npucoenunenuit 220 kB 6onee qyx

3aoaua 9




Kon
AHAMUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUIA

OneHouHble CpeacTBa

PaccuuraTh cTOMMOCTH JCMOHTAaxKa JIMHAN SJICKTPOIIEPpCaAaAYN.

1. O0mas xapakTepucTHKa paiioHa npoxoxneHus: BJI

1.1. Mectopacnonoxenue BJI [ToBoJKBE
1.2. Jlnuna BJI 80 km.
1.3. 3ameceHHOCTH Tpacchl (0T OOIIEH JITTMHBI) 25 kM.
1.4. Penved mecTHOCTH PaBHuHHBIN
1.5. OOycTpoiCTBO JIEKHEBBIX TOPOT 10 xm
1.6. Tlox onopst BJI uzbimarorcst 3emiu CeNbX03yrOIUN
2. Texuuu
CKHUe MOK
3aresau BJI
2.1. KomnunuecTBo 1ienen 2
2.2. XapakTepHucTuKa Oomnop OpnnHocroeuHas
2.3 Marepuan onop Kenezoberon
2.4. Mapka 1 ceueHHe POBOTHUKA AC-240/32
2.5. HopmatuBHBIN CKOpPOCTHOM HAop BeTpa 750
2.6. IlporuBoaBapwuiinHas aBromaruka npunsara msi [IC ¢ BH 110 kB npu xonmdaectse
MIPUCOEANMHEHUN 10 ABYX
2.7. KoHIEBBIE YCTpOWCTBAa MNpPENIyCMaTPUBAIOT YCTAHOBKY II0 OJHOMY KOMIUIEKTY
AJIEra30BbIX BBIKJIKOYATEEN ¢ KaXA0U cTOpoHbl BJI
3aoaua 10

PaccuuraTth cTonMocTh geMoHTaka nmoactaniuu 110 kB, ecinu:

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.

1. O6mas xapakTepucTHKa paiioHa pa3MeLleHHs] MOACTAHINHU

Mecropacnonoxenue [1C VYpan
Penred mmomanku [1C PaBHUHHEBIN
I'pyHTHI CyrimHkun

2. Texunueckue nokaszartesu I1C
MorttHOCTh TpaHCPOpPMATOPOB 40 MBA
Tum u KOIMYECTBO TPAaHCPOPMATOPOB 2xTPJIH-40000/110
['maBHBIE CXEMBI ANIEKTPUUECKUX COETMHEHUI OpunapHas

CEKLIMOHUPOBAHHAs

KonnuecTBo nprucoenunenuit Ha cropone BH 6




Kon
AHAMUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUIA

OneHouHble CpeacTBa

2.5. 3PVY-10 kB - 4-x ceKImoHHOE, paCCYNTAaHHOE HA YCTAHOBKY 52 SIMEEK BaKyyYMHBIX
BBIKJIFOYATEIIEN
2.6. KommuectBo oTx0omammx JUHUA - 4 BJI
2.7. TIA npussTa IpU KOJMYECTB
npucoenunenuit 110 kB 6onee 1Byx

3. KonmponvHwiii mecm

CootHecute BennuuHy (B %) 3aTpaT NpoU3BOACTBEHHOTO HA3HAUEHHUSI C BUJIOM 3aTparT:
2,5-3,0% - BpeMeHHbIE 3JaHUs U COOPYKEHHUS;

5,0-6,0% - mpoure paboTHI U 3aTPATHI;

1,5-2,0% - comepxanue cay)Obl 3aKa3uMKa-3aCTPONIINKA, CTPOUTENBHBIN KOHTPOIIb;
10,0-11,0% - mpoeKTHO-U3BICKATEIBCKUE PA0OTHI U ABTOPCKHI HAI30P.

CroumocTh KanuTaldbHbIX 3aTpaT Ha coopyxkeHue (B ueHax 2000 r.) 10 kM BO31yIIHOM JIUHUU
anexkTponepenaun Hanpsbkenuem 220 kB, ¢ ucnonb3zoBanueM npoBoanuka Mapku AC-300 Ha
KEJIe300€TOHHBIX CBOOOHOCTOSIIUX ONIOpaxX COCTABISAET (MITH. pyo0.)

11,2 muH. py6.

5 MIH. pyo.

10 muH. pyo.

15,6 muH. pyo.

OnpenenuTh MOTEPH AKTUBHOW MOIIHOCTH B JIBYXIICITHOW BO3IYITHOW JTUHUU JICKTPOIIEPEIaur
HanpsbkeHreM 220 kB, eciu Syarp= 100 MBT, rg=0,12 Om/kM, x0= 0,435 OM/KkM, a AMHA TUHUKA
COCTaBIIIET 52 KM.

0,64

1,29

2,33

4,77

Ecau romoBoe motpebieHne 3aeKTpodHEpruu npennpustueM coctaiaser 1752000 MBt-4, a
BEITMYHMHA MAKCUMAJILHOTO MOTPEOICHUS 110 TOJJOBOMY TpaduKy Harpy3ku cocrasiseT 250 MBT,
TO BpEM UCIIOJIb30BaHUA MaKCHUMaJIbHOM HarpyskKu

T ,=87604

T, =7008 4
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T, =58004
T, =67004

VYkaxkuTe cxeMy 3aMelleHUs] BO3yLITHON JIMHUM IEKTponepeadr HanpsbkeHueM 35 kB

U1 ¢—0—m—0—¢ U2

B2 —— —_—— B/2

B2 —— —_—— B/2

Ui ¢—<>—m|:|—<>—¢ U2

B2 —— —_—_— B/2

Bpems HanbGonbmnx notepp i AJIEKTPOdHEpreTndeckoi cuctemsl ¢ Tys=7/500 4 cocTaBsier
6691 u

8760 u

7410 4

7604 u

Ilorepu akTUBHON MOIIHOCTH B ABYXOOMOTOYHBIX TpaHC(HOPMATOPAX ONPEAEISIOTCS
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[TpuBenCHHBIC 3aTPAThl COCTOST U3

yiepba

U3JIEPKEK

KaIlUTATbHBIX BIIOYKCHHIA

(doH/1a OTUIATHI TPYAQ

HopmatuBHBIH KOAPOHUIIMEHT CpOKa OKYIMAEMOCTH MPOSKTOB OMPEICIAETCS Kak
BEJIMYMHA 00paTHas CPOKY OKYIIAeMOCTH MIPOCKTA

BeIMYMHA 00paTHasi KalUTaIbHBIM BIOKEHHUSIM

BeIMYMHA 00OpaTHas U3AEpIKKaM

Jliig pacueTa yKpyIMHEHHBIX CTOMMOCTHBIX IOKa3aTelel He UCIIONIb3YI0TCS CIeNYIOIIHe
HOPMAaTUBHBIE JOKYMEHTBI

MaTepuaibl, 00001IatoIe CMETHbIE pacueThl K mpoekTam U TOO KOHKpPETHBIX 0OBEKTOB;
TpeOOBaHUS K CTPOUTENILHON M MEXAaHUYECKON YacCTH 3JIEKTPOCETEBBIX OOBEKTOB,
onpenensiembie «[TYD»;

«Hopmsl Texnonmornueckoro npoextupoBanus BJIDII nanpsoxennem 35-750 kB (CO
154-34.20.121-2006)», y1B. IIpukazom OAO «DPCK ED3C» ot 16.06.2008 1. Ne187;
«CX€eMbl IPUHIMITHAIBHBIE 2JIEKTPUUECKHE PACTIPEAETUTENBHBIX YCTPOUCTB MOACTAHIIUI
35-750 kB. Tunossie pemenus» (OAO «®CK EDCx» 56947007-29.240.30.010-2008);
JIeMCTBYIOIIME 1IEHBI Ha 000py/I0BaHUE U MaTepUaIbl 3aBOJJOB-IIOCTABIIUKOB.

BCE UCIOJIB3YIOTCS

bazuncHple moka3aTeIu CTOUMMOCTH BO3YIIHBIX JIMHUI NEPEMCHHOT'O TOKAa HAIIPSIXKCHUCM 35-220

KB y4HuTBIBaIOT 3aTpaThl, COMYTCTBYIONINE CTPOUTEILCTBY




Kon Nuaukatop JOCTHKEHUS] KOMIIETEHIUIA OueHouHbIE CpEACTBA
WHUKATOpa
2,5-3,0% - BpeMeHHBIE 3JJaHUSI U COOPYKCHHS;
5,0-6,0% - nmpoune paboOTHI U 3aTPaTHhI;
1,5-2,0% - coneprxanue ciyx0bl 3aKa34nKa-3aCTPOUIITUKA, CTPOUTEILHBIN KOHTPOJIb;
10,0-11,0% - mpoeKTHO-U3BICKATEIHCKUE PAOOTHI U ABTOPCKHIA HAI30P.
KoaddunmenTts! k cToMMOCTH pabOT IO MOHTaXKY 000PYIOBaHUSI MOACTAHLIUN YCTAHOBIICHBI
MCXOJIS M3 AallbHEHIIIEero MpeIHa3HAueHUS IEMOHTHPYEMOT0 000PYAOBAHUS U COCTABIISIOT
000pynoBaHuE MOJUICKUT JajbHEHIIeMy UCIIOJIb30BAHUIO CO CHITHEM C MECTAa YCTAHOBKH,
Heo0X0 MO (4acTUYHOMN ) pa300pKON U KOHCEPBAIUEH C LETbI0 JITUTEIBHOTO W
KpaTKOBpeMeHHOro xpaneHus - 0,7,
000pyI0BaHUE TIOUICIKUT NaTbHEHIIIEMY HCITOJIB30BAHHUIO 0€3 HEOOX0IMMOCTH XPAHCHHUS
(mepemeraercs Ha IPyroe MeCTO YCTAaHOBKH H T. 11.) - 0,6;
000py10BaHUE HE MOAJIEKUT JaIbHEUIIIEMY UCIIOJIb30BaHUIO (IIPEIHA3HAYEHO B JIOM) C
pazbopkoit u pe3koit Ha yactu - 0,5;
000py/IoBaHUE HE MOICKHUT JATBHEHUIIIEMY UCTIONB30BaHUIO (TIpeJHA3HAYCHO B JIOM) 0e3
pa300pKHU U PEe3KH -0,3.
KoaddunmreHTs K cTOMMOCTH padOT 10 MOHTAKY BO3YIIHBIX JTUHUHA YCTAHOBIICHBI UCXOS U3
JaJIbHEUIIero mpeqHa3HaueHus JeMOHTUPYEMOTO 000y IOBaHHS U COCTABIISIOT
IIpH IEMOHTAXE Jkene300eToHHbIX onop BJI - 0,8;
MIpH IEMOHTa)ke cTanbHbIX orop BJI - 0,7;
Ha JIEMOHTaX Tpex rmpoBoxoB BJI 35-220 kB - 0,75;
Ha JIEMOHTaXX I'PO303alIUTHBIX TPOCOB - 0,65.
I1K-4.2 Beimonusier coop nadopmaruu mno 1. Bonpocwl k 3auemy:

CYIIECTBYIOIIUM U BEIOUPACT ONTHMAIILHEIC 1. B yem 3akirodaercss METOIMKA MTPUBEICHHBIX 3aTpar?

TEXHUUYECKHE PEIICHUS Ha Pa3INuHbIX cTaausx | 2. [IpuBenuTe MoHATHE «yCIOBUE COMTOCTABUMOCTH BapUAHTOBY.

MPOEKTa CUCTEM IJICKTpocHaOkeHust o0bekTa | 3. Kak ompenenuts ymep0 oT 3aMOpaKWBaHUS KAITUTAIOBIIOKEHUH?

KalUTaJIbHOTO CTPOUTENHCTBA 4. KakoB nopsJIOK pacueTa U3MEHEHHUsI BO BpeMEHU MPUBEIEHHBIX 3aTpat?
5. OcoOeHHOCTH pacueTa aMOPTU3AIMOHHBIX OTUHCICHHA.
6. PacueT nmpuBeeHHBIX TUCKOHTUPOBAHHBIX 3aTpaT.
7. OnpeeneHne KamuTaIbHBIX BIOXKCHHM.
8. OmpeienieHre SKCIUTyaTallMOHHBIX H3/IePIKEK.
9. CounanpHasi HOpMa TUCKOHTA.
10. PackpoiiTe METOINKY PEHTA0ETHPHOCTH KAaITUTAIOBIIOKEHHH.
11. PackpoiiTe METOANKY PEHTA0EIHHOCTH MPOU3BOJICTBA.
12. OCHOBHBIC TIOJIO)KEHUST METOAWKH ONpenesicHuss JI(PQPEKTUBHOCTH DIIEKTPOCETEBBIX
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00BEKTOB.

13. TlepeuncnuTe OCHOBHBIE KPUTEPUU HAJICHKHOCTH DIIEKTPOCHAOKCHHUS.

14. Yo HazbIBaeTcss pabOTOCIIOCOOHBIM M HEPAOOTOCTIOCOOHBIM COCTOSTHUEM CUCTEMBI?

15. TlepeuncnuTe OCHOBHBIE MTOKA3aTEIN HAJC)KHOCTH DJIIEMEHTOB CUCTEMBI JIEKTPOCHA0KCHHUS.
16. OnummTe METOAMKY pacuera I0Ka3areleld HaJe)KHOCTH CHUCTEM JJICKTPOCHAOKEHHUS
INEKTPOIHEPTETUUECKUX CUCTEM.

17. IlpuBeauTe METOIMKY pacyeTa yiiep0a OT mepephiBa dJICKTPOCHAOKEHUSI.

18. IlpuBeauTe METOAMKY pacueTa yiiepoa OT HapyIIeH!s Ka4yecTBa dJICKTPOIHEPTHH.

2. Konmponvuwiii mecm

J1711 OIICHKHU HaJIeKHOCTH IJIEKTPOCHA0KEHUSI UCIIONIb3YIOTCS CIEIYIOIINE METOIbI:
HOPMAaTUBHBIN

SKOHOMUYECKHUX OIIEHOK

yI€IbHBIX BEJIUYUH

MHTEPBAJIbHBIX OLEHOK

K oCHOBHBIM CXE€MHBIM CcI1OCO0aM MOBBIIICHUS HAJICKHOCTH 3JIEKTPOCHAOKEHUSI OTHOCST:
pe3epBUpPOBAaHUE

npumenenue cuctemsl [IT1P u TO snekTpooOopynoBanue

HCMOJIb30BAHUE BTOPUYHBIX SHEPrOHOCUTEIEH

MOBBIIIIEHUE KBATH(PUKAIIUU TIEpCOHAla

JUTUTeNnpHOCTh MJIAaHOBBIX OTKIIOUeHHH Tpanchopmaropa 110 kB cocraister 60 u B rony, npu
K02 puimeHT BeIHYKIeHHOTO TTpocTos cocTariseT 0,01. YUemy paBHa HHTEHCUBHOCTD
IIPOBEJIEHUS TUIAHOBO-IIPEAYIIPEAUTEIIBHOTO PEMOHTA

0,00017 1/u4

OmnpenenuTh SKBUBATEHTHOE 3HAYEHHUE MapaMeTpa MOTOKA OTKA30B IS ABYX MOCIIETOBATEIHHO
COEJMHEHHBIX YUYaCTKOB CETH, €CIIU JIJIs IEPBOro mapameTp rnota otkasos paseH 0,02 1/rox, mis
BTOporo - 0,005 1/rox.

0,025 1/rox

B pesynbprare HapyIIeHUs 3JIEKTPOCHAOKEHUS, TPEANIPUITHE HE MOTYIHIIO dNeKTposHepruu 500
MBTt*4, npu 5TOM ynenbHbIN yiiepo OT nepepbiBa AIEKTPOCHAOKEHUS COCTABIISIET I JAHHOTO




Kon
AHAMUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUIA

OneHouHble CpeacTBa

npou3BojicTBa 20000 py06./MBT*4. Onpenenute yiiep0o OT nepepbiBa AIEKTPOCHAOKEHUS B MITH.

pyo.
10

[TapaMeTp TIOTOKA OTKa30B OMPEENAETCS:
n(t) —r(t)
n(t)
n(t)
N,

0

No B n(t)
N

o]
n(t)
N, - At
3. CamocmosamenvHo peutenue 3a0a4
Ha ocHOBaHWY TaHHBIX TOJYYEHHBIX MPU pacyeTe 3a1a4u 4 U 5, HCOOXOAMMO ONPEIACTUTh
MIPUBE/ICHHBIE 3aTPaThl HA CTPOUTENHCTBO JTUHUI JIEKTPOINEpeIau U TOHU3UTEIBHOM

noaACTaHIIUU.

[1K-4.3

BriOupaeT o0opynoBanue i OTACIBHBIX
pa3eNioB MPOEKTa Ha Pa3IUYHbIX CTaJAHUIX
MIPOSKTUPOBAHMSI CUCTEM 3JICKTPOCHAOKCHHUS
00BEeKTa KalUTAIBHOTO CTPOUTENHCTBA

1. CamocmosmenvHo pewierue 3a0ay

Bri6pats uncno u mourHocTh TpanchopmaropoB Ha [T, ecant Uyoypr=110 kB, Uyoyus=10 kB,
Puarp=100 MBT, cos¢=0,7, a morpedutenu III kateropuu coctaBusaoT 20% oT o01ieil Harpy3Ku
(umerotcst motpedburenu I u Il kareropun). BeiOpath BO3AYIIHYIO JIMHUIO DIIEKTPOTIEPEAAYU OT
anektpoctanimu 1o 'TIL




0) Iopsaok npoBeeHUsI MPOMEKYTOYHOM aTTeCTAIUH, IOKA3aTeJIM U KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHas arrecTanus no AUCHUILUIMHE « TeXHHMKO0-IKOHOMHMYECKHe pacyeTbl B
3J1eKTPOIHEPreTHKe» BKIIOYAET TEOPETHUUYECKHE BOIPOCHI, MO3BOJISIIOIINE OICHUTH YPOBEHBb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHU, TPOBOAUTCA B (hopme 3aueTa.

3ayer Mo AAHHOW NUCIMILIMHE MPOBOAUTCS B YCTHOHM (opme 1Mo OmieTaM, Kaabli u3
KOTOPBIX BKIIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3aaHHe.

IMoxa3aTeu U KPUTEPUHU OLIEHUBAHUS 3a4eTa:

— Ha «3a4TEHO» — 00yJaroIuiicsa JeMOHCTPUPYET BBICOKUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIyOOKoe 3HaHWe Y4eOHOro marepuana,
CBOOOZHO BBIMOJHSAET MPAKTHUYECKHUE 33JaHUs, CBOOOJHO OINMEpHUpPYeT 3HAHUSIMH, YMEHUSIMHU,
NPUMEHSET UX B CUTYalUAX IMOBBIIICHHOHN CI0KHOCTH.

— Ha «He 3a4YTeHO»— OoOydJarouuics JIeMOHCTpUpYEeT 3HaHusg He Oosee 35%
TEOPETUYECKOTO Marepuaja, JOIMYyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aThb
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.



