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IMacnopt ¢oHAA OLIeHOYHBIX CPe/ICTB

Taouna 1
Moty dopmupyeMble OueHouHble K O/uecT
KOMITeTeHI[UN MaTepHasbl
JVCITUATITUHBI BO
WM UX YaCTH Y Cpe/iCTBa
CrtpykTypa
allOHHBIX
b TectupoBaHue 36
3JIEKTPAUECKUX Sauyra TIP
ceTeu, Ux
’ (cobecemoBaHue) 15
yrpaBJieHue 1
o0Ocy>KrBaHUe
IIpoexTupoBaHue TectupoBaHue 40
3/IeKTPUYECKUX 3amura [P
ceTei (cobecemoBaHue) 38
[TKoc-2. CriocobeH
TecTtupoBaHue 21
MoHTa)KHBIe OCYIIIEeCTB/ISITh OLIEHKY 3amta [IP
Y Ha/lal0uHble TEeXHUUECKOTO COCTOSTHUS (co 6eL(]:le oBaue) 15
paboThI KabeTbHBIX U K COBaAsI a6oTa 30
SKOHOMITECKOE BO3[YLUHBIX JIMHUMN P P
MHYEeCK
3/IeKTpornepesaun TecTtupoBaHue 21
obocHOBaHMe Sawra [P
TIPUHUMAaeMbIX
TEXHI/IIIECKI/IX (cobecenoBaHue) 8
. Kypcogasi pabota 30
peleHui
[ToBbIIEHUE
TecTtupoBaHue 21
HaJIeXXHOCTH Sawra [P
abOoThI
l;neKT S (cobecenoBaHue) 10
P KypcoBast pab6ota 30
ceTen




1 OODEHOYHBbBIE MATEPUA/JIbI, HEOBXO/JNMBbIE
JIJIS1 OIIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEAATE/TbHOCTHU
B ITPOIOECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabsauia 1.1 — dopMupyemMbie KOMITeTeHL[UN

Kop u OueHouHbIe
Kop v HaMeHOBaHKe MHAUKATOPa JOCTUXKEeHUs
HauMeHOBaHue MaTepHrasibl
KOMIIeTeHI[MX (4aCTH KOMIIeTeHI[UN)
KOMIIeTeHLIUU Y Cpe/iCTBa

Mopayab 1. CTpyKTypa palOHHBIX 3/IEKTPHUECKHX CeTel,
HX ynpaBJ/ieHHe U 00C/Ty)KuBaHHe

N -1nkoc-2 OcyliliecTBasieT OL[eHKY TCk (TCn)
TeXHUUECKOI'0 COCTOSTHUS Kabe/TbHBIX U 3aura I1P
BO3/YLUHBIX JIMHUAU 3JIEKTpOIlepejau (CobGecenoBatue)
Mogaynsb 2. IIpoeKTHpOBaHNe 3JIeKTPHUECKUX CeTel
N -1nKoc-2 OcCyI1iecTBAsIeT OL|EHKY TCk (TCn)
[TKoc-2. TeXHUUECKOI'0 COCTOSTHUS Kabe/TbHBIX U 3aura [P
CriocobeH BO3/IyILHBIX JIMHUM 3/1eKTpoNepejauu (CobecezoBanue)
OCYILLIECTB/IATH Mojayab 3. MoHTa)KHBIE M HA/Ial0UHbIe Pa0oThI
OLEHKY N -1nkoc-2 OcCylileCTBASIET OLIEHKY TCk (TCm)
TEXHIHUECKOTO TeXHWYEeCKOT0 COCTOSIHUS KabebHbIX U Saupra I1P
COCTOSIHUSI - (CobecenoBanue)
(A TLHLIX 11 BO3/yLLIHbIX JIMHUW 371eKTpoIiepeaun Kypcosasi paboTa
BO3/IYILHbBIX Mopayb 4. JKOHOMUYECKOe OGOCHOBaH?e
AL NMPUHUMAaeMbIX TEXHUYECKHX pellieHuH
3/IeKTponepe/a NU-1nkoc2 OcCylL[eCTB/IsI€T OLIEHKY ?Tfui{H(TECﬁT%
uu TEXHHYECKOro COCTOSHMHS KabesbHbIX U (CoGeceoBanye)
BO3/yILLIHbIX JIMHUW 371eKTpoIiepejaun Kypcogasi paboTa

Mopayb 5. [ToBbilieHHe HA/Ie)KHOCTH PaboThI 3/IeKTPHUeCKHX

cerer
N -1nkoc-2 OcyliliecTBasieT OL|eHKY ?T;EKH(TI;CI'IITl)D
TeXHUUECKOI0 COCTOSTHUS KaOeTbHbIX 1 (Co6 éjée noBaHMe)
BO3/yIIHBIX JIMHUW 37IeKTpoIiepeiaun Kypcosast paboTa




OueHOUHBbIe MaTepUa/Ibl U CPEJACTBA /ISl MPOBEePKH
copMHUPOBAHHOCTH KOMIIETEHIMH

Moayab 1. CTpyKTypa pallOHHBIX 3/IEKTPUYECKHUX CeTeu,
yrpaB/ieHHe UMMM U 00C/Ty)KBaHHe

TecTupoBaHue

Bbibepume HeCKo/bKO Npagu/ibHbIX 6ApUAHMOE8 0meema u Haj}cmume KHONKY «Jlanee»
HopmanibHas TeMIlepaTypa oxJiaXAaiero Bo3jayxa ajisa tpancgopmaropa
COCTaB/IsAET:

+10°C (50%)

0°C

(+)+25°C (50%)

+5°C

Bbibepume 0OuH npasu/ibHblll 6apuUaHm omeema u Hax3cmume KHOnKy «/lanee»

Ilpu reHepaTopHOM HanpshKeHHH, paBHoM 10 kB, nuTanue CcoOCTBeHHBIX HYK],
ynekTpocraniuii (TIL) ocymecTBisiercs yepe3 TpaHcGopMaTop COOCTBEeHHbBIX
HyXA TCH HanpskeHueMm:

10/0,4 xB

+10/6 kB

10/0,22 kB

10/10 kB

HoMuHa/bHYI0 MOLIIHOCTb 0/fHOT0 TpaHc(dopmaTopa cBsi3u B cxemax TII c I'PY
(rme Stai cucT — MOIIHOCTD, BbiJJaBaeMasi 3/1eKTPOCTaHI[Uel B CHCTeMY)
peKoMeH/yeTcs onpe/enaTb ()OpMy/I0u:
g > S TOLCHCT

HOM 4

. 2 ronucucr
. 2 ronycucr

> 2 ronycucr

HoMHHA/TBHYI0 MOIIHOCTh Ka)XK0r0 0/10uHOr0 TpaHcdopmaTopa CBA3M B 0/I0YHBIX
cxemax TOI ¢ n oaiHaKOBBIMU arperaramu (rje Stai cuct — MOLIHOCTb,
BblJjJaBaeMasi 3/IeKTPOCTaHLell B CUCTeMY) PeKOMeH/yeTCs onpe/ie/ifTh
dopmynoii:

g S S TOLCHCT

HOM™ 5
g S S TOLCHCT
HOM™ >



g S S TOLCUCT

HOM n

S

. 2 ronucucr
HOM™ 1

S

Ha nopcTaHIjusAX, 0T KOTOPBIX Mo/Iy4alT nuTaHue norpedurenu I u Il kareropuu,
yCTaHAaB/IMBAKT KOJIMYeCTBO TPaHCc(opMaTopoB:

1

+2

3

Kareropus rotpebuTesneii He BIUseT Ha BbIOOP KosMuecTBa TpaHCHOpPMaTOPOB Ha

MO/ CTaHL[N

MoiHocTh TpaHC()OPMATOPOB HA MO/ICTAHIIUM BLIOMPAETCS C yYeTOM JAOIMyCTHMOM
neperpy3kKu B pexxume:

HOPMaJIbHOM

+ aBapUuUHOM

HOMHHAJ/IbBHOM

X0JIOCTOM

ITox aBapUMHBIM PE)KMMOM NMOHUMAIOT:
+aBapuiiHOe OTK/TIOUeHre OZHOT0 TpaHC(opmaTopa
aBapUIHOE OTK/IFOUeHHe /IByX TPaHC(HOPMAaTOpOB
OO6pnIB (assbl

[TasleHre HaMpsDKeHUs y TTOTpebuTesis

BoipakeHue /Ijis1 BbI00Opa HOMHUHA/TBHOM MOIJHOCTH TPaHCGOpPMaTopoB UMeeT BU/]
(rme St — pacueTHas Harpy3ka nojacrannuu; ki = 1,4...1,5 — Koagduippent
AOMYCTHUMOU NMeperpy3Ku):
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THUIIOBOM CXeMOM MOACTAHIMH He SIBJISeTCHA:
TynukoBas

+TynuKoBasi KoJiblieBasi B HE3aMKHYTOM cxeMe
TpaH3uTHasi B 3aMKHYTOU CXeMe

TpaH3uTHasi B MarucTpajibHON CXeMe




st obecrieueHust Tpan3ura MomHoctd B PY BH npeaycmarpuBaercsi:
COopHbIe MNHBI

+Pabouasi mepeMbIUKa C BbIK/IFOUaTeIeM

JByXuiernHas TUHUSA

[1Ba TpaHcopmMaropa

Eciu B cocTaB noTpeduTesieil BXOAAT 3/1eKTponpueMHUKH I KaTeropum, Ha
CeKI[MOHHBIX BBIK/II0UaTe/IfAX Mpe/)ycCMaTPUBaeTCs:

ITEB

+ABP

PITH

TT

Juana3on peryiupoBanusi PITH Ha TpaHcdopMaTopax ¢ BBICHIMM HanpshKeHUeM
110 xB cocrasJisier:

+5x1,78%

+19x1,78%

+5x1,5%

+10%1,5%

Juana3on peryiupoBanusi PITH Ha TpaHcdopMaTopax ¢ BBICHIMM HanpshKeHUeM
220 kB cocrasiser:

+5x1,78%

++8x%1,5%

+5x1,5%

+9x1,5%

PacmindpoBka abopeBuarypni KPY:
KOMIJIEKCHbIe pa3psijHble yCTaHOBKU

KOMIIJIEKC pEMOHTHBIX YCTPOUCTB

+KOMILJIEKTHOE pacrpeziesiuTe/IbHOe YCTPOICTBO
KOMTIIeHCALIMOHHBIN PeryisTop, yHU(OULIMPOBaHHbIH

TM-110/10 pacummppoBbiBaeTcs:

TpaHCOpMaTop C MacC/sSIHbIM oX/axJeHreM HanpsbkeHueM 110 kB Ha 10 kB
TpaHC(OpPMaTop C MaC/ISIHbIM oXJ1axaeHreM HanpsbkeHreM 110 B va 10 B
+TpaHCcpopMaTop C MaC/IsSIHbIM OXJ1aXXIeHWeM MoHas MolHOCTh 110 KB HarnpsbkeHue Ha
repBuuYHOM cTopoHe 10 kB

TpaHchopMaTop TpexdasHblli C MaC/ISIHBIM OXJ1aXKAeHHeM IMo/Hast MolHOCTh 110 kBA
HarpspKeHue Ha Boiciieit ctopoHe 10 kB

MoHOCTH TEPBUYHOIN U BTOPUYHON 00MOTOK CH/IOBOro Tpancopmaropa
OT/IMYAKOTCS:

B IISITh pa3

Ha K03¢duLeHT TpaHchopmarum



+0OHU NIPUOIU3UTE/IBHO PaBHBI
3aBUCUT OT MapKu TpaHcQopMmaropa

I¢ddexTrBHOE 3a3eM/IeHNe HEUTPA/IM 03HAYAeT:

HEUTpaJ/ib COeJJMHEeHa C 3eMJIEU yepe3 TOKOOTPaHUUMBAIOIMK PeaKTop
HEeWTpa/ib UMeeT HeroCpeICTBEHHYIO CBSI3b C 3eMJ/IEN

HEUTpaJ/ib COeJJMHEeHa C 3eMJIEU Uyepe3 pa3beJUHUTEIb

+ HeUTpasib, COeJMHEHHAS C 3eMJ/IEM Uuepe3 pa3psiiHUK UM OrPaHUUUTE b
repeHanpsKeHus

Cetn 110 kB u BbIlIe padoTamwT C:

TJIyXUM 3a3eMJIeHreM HelTpanu

3¢ PeKTUBHBIM 3a3eM/IeHHeM HenTpaiu

+ TJIyXuM U 3()PeKTUBHBIM 3a3eM/IeHreM HeUTpanu
C KOMIIeHCMPOBAaHHOM HEWUTpPabIo

Cenbckue cetu 0,38 kB yaie Bcero padoraror c:
+ IJIyXUM 3a3eMJIeHUeM HeWTpasu

V30/IMPOBAaHHOM HEUTPAJIbIO

3¢ PeKTUBHBIM 3a3eM/IeHHeM HelTpaiu
KOMIIEHCMPOBAHHOM HEUTPasbIo

Cetn 6...35 KB B Poccun padoramor c:
V30/IMPOBAHHOM HEUTPasbIo

KOMIIEHCMPOBAHHOM HEUTPasbIo

+ M30J/IMPOBAaHHOM Y KOMIIEHCHPOBAaHHOW HEUTpPasbio
3¢ PeKTUBHBIM 3a3eM/IeHHeM HelTpaiu

B cetsix 110 kB c 3¢ppexkTHBHO 3a3eM/IEHHOU HEUTPA/IbI0 HY/IEBYI0 TOUKY
TPaHCc(OpMaTOpPOB 3aIUIIAIT NOCPeACTBOM:

peakTopa

BBIK/TFOUaTe/Ieil BBICOKOI'O HalpsKeHUs

+ pa3psiiHUKa

PasvenunuTesns

YacTtb HeliTpasieud TpaHchopMmaTopoB B ceTsix 110 kB pa33zeMsiiOT € Le/blo:
+ CHIKeHUs ToKa ofiHo(a3Horo Ao BesnurHbl 60% TpéxdaszHoro K3
yBeJInUeHUsI CpoKa C/1y>KOb1 TpaHcopmaropa

3alUThI TOTpeOuTenei

C 1]e/TbI0 yBeJInueHUs Toka ofiHoda3Horo K3

KoMneHcanuo ToKa 3aMbIKaHHUA Ha 3eMJ/II0 B CETH C M30/IMPOBAaHHOU HEHUTPA/IbIo
BBITNIO/IHAOT C Lie/1bI0:

yMeHbllIeHUs BO3/leiiCTBHe TOKa Ha 0060pyZoBaHMe

BLIDOBHSATH HaNpsKeHUs (pa3 OTHOCUTEIbHO 3eMJTU
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+ yMeHbILIeHHsI BO3/IeMCTBHE TOKA Ha 000py/I0BaHKEe B MeCTe 3aMbIKaHUS
obecrieueHus HOpMasbHOM paboThbl moTpebuTeNel

KoHcTpyKTHBHAsA (MOCTOAHHAA) HaJ0aBKa HaNPsDKeHUs Y CHIOBBIX
TPaHc()OpMaTOPOB COCTAB/ISAET:

(-5%)

(-2,5 %)

(+2,5%)

+ (+ 5%)

JIuHUA, NUTAKINAA pAA TPaHCPopPpMaTOPHBIX MOACTAHIMA U/IM BBOABI K
3/IEKTPOYyCTaHOBKaM TOTpeduTe /1eii, Ha3bIBAeTCH:

KonblieBou

3aMKHYTOMU

+PacrnipeenvrensHOM

['naBHOM

TepMUH «IOTPedUTe/Ib YTeKTPUUECKOI SHeprun» 03HauyaeT:
+3/1eKTPOTIPUEMHUK WX TPYTIIa 371eKTPONPUEMHHKOB, 00beIMHEHHBIX
TeXHOJIOTMYECKUM MPOLIeCCOM U pa3MeLLaroIuXCs Ha Onpeie/IéHHOW TeppUTOPUU
amrapart, arperaT U [ip., Tipe/{Ha3HaueHHbIH /1J1s1 Tpeobpa3oBaHust 3/1IeKTPUUECKON
SHEPryuy B APYrou BUJ, SHEPTUU

3J1eKTPUYECKUU IBUTaTeNb

HarpeBaTe/IbHbIN pUOop

IToTpeduTe/ieil mepBoii KaTeropuyu MOKHO OTK/TIOYATh Ha BpeMs:
PYUYHOI0 MepeK/II0YeHUs] MTUTaHUs

+HeJ1b3s1 OTK/IHYaTh

24 yaca

2 yaca

IToTpebuTeieil BTOpOi KaTeropuu MOXXHO OTK/IIOUATh Ha BpeMsi:
+DPYUYHOr0 MepeK/TI0YeHNs] MTUTaHUs

Heb351 OTK/I0YaTh

24 yaca

2 yaca

IToTpebuTeieil TpeTbel KaTeropuyu MO)KHO OTK/IIOUATh Ha BpeMsi:
PYYHOI0 MepeK/It0YeHUs] MTUTaHUs

Heb351 OTK/I0YaTh

+ 24 yaca

2 yaca

He cyniecTByeT 00MoTKa TpaHcgopMaropa:
+PacujenieHHas




PacriaenHas
PaccoeriHeHHast
YcunenHasa

He cymecTBYOT TpaHc¢opMaToOphbI:
IByx0OMOTOUHbIE

TpexobMoTOYHbIe
ABTOTpaHC(pOpPMaTOpbI
+I1siTHOOMOTOUHBIE

BapuanT TpaHcopMarTopa, B KOTOPOM NepPBUYHAsA M BTOPHUHAsA 00MOTKH
Ccoe/JHHEHBI HANMPSAMYI0 U MMEIOT 3a CYET 3TOro He TO/JIbKO MarHUTHYI0 CBAI3b, HO U
3IeKTPUUYECKYI0, Ha3bIBAeTC:

+ABTOTpaHchopmaTop

TpaHcdopmaTop ¢ paciernyieHHOM 0OMOTKOMN

TpexobMoTOUHBIH TpaHchopMaTop

Tpancgopmarop c PITH

MomnocTts Tpancopmaropa TMH-2500/110-Y1:
110 kBA

+2500 kBA

1 kBA

2610 kBA

HanpspkeHde 00MOTKH BbICIIero HanpsbkeHus1 Tpancgopmaropa TC3-100/10-Y3:
100 xB

+10 kB

3 kB

113 kB

KnumaTunueckoe ucno/iHeHue TpaHcpopmaropa TMH-2500/110-Y1:
TMH

2500

+¥Y1

110

KnumaTnueckoe ucno/iHeHue tTpaHcpopmaropa TC3-100/10-Y 3:
+¥Y3

TC

C3

10

10



Bonpocskl ajisi cobecegoBaHuUs:

XA B WD =

UTO 03HauaeT TepMUH HOMUHA/IbHOE HANpsijiceHue?

Kakum 06pa3om MOKHO Ompe/ieIiTh HOMUHAIbHOe HampshkeHue ceTr?
Uto Takoe PITH u f/11 uero oHO Hy>KHO?

YTo o03HavaeT TePMHUH NponyckHas cnocobHocmsp JISII?

UTo 03HauaeT TEPMUH HAMYypAa/abHAsA MOWHOCMb JIDII?

Kak omnpezsennTb HOMUHaIbLHOE HaripsbkeHue 1o ¢popmyJsie CTuia?
[Tpu Kakux ycioBusix ¢popmysna Ctusuia JaéT nprueMyieMbli pe3y/ibTat?
Kak omnpezsennuT HOMUHaIbLHOE HarlpsbkeHUe 1o opmyJie 3anecckKoro?

9. B Kakux cayuasix cjieflyeT IpuMeHsTh (opmy/y 3a7ecCcKoro?

10.Kak onpesie/iiTb HOMUHA/IbHOE HampsbkeHue 1o popmyse VnnaproHoBa?
11.B uém npeumyiiectBo Gopmysbl MnnapuoHosa?

12.C KakKo¥ LieJibl0 BBITNIOJIHAETCS KOMIIeHCALsl peKpeaTUBHOU MOLLIHOCTH?
13.Kak paccuuTaTh MOIJHOCTb KOMITEHCUPYIOLLeH YCTaHOBKU?

14.Kakue npuéMHUKY B OCHOBHOM TOTPeO/ISIIOT peaKTHBHY0 MOIL[HOCTb?
15.Vicxopst U3 uero orpeziensieTcsi MeCTO YCTaHOBKH KOH/IeHCATOPHOM OaTtapen?

Tabmua 1.2 — Kpurepum orjeHKH cOpMHUPOBAHHOCTH KOMIIeTeHI{HI

KO,E[ 1 HaMMeHOBadHHle

Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

COCTOSIHUA KabebHbIX U
BO3/yILLIHbIX TUHAN
3/IeKTporiepeiaun

HH/IMKaTopa
(4acTv KOMMeTeHI1N)
JOCTVDKeHUSsT
KOMIIeTeHI U1
1 COOTBETCTBYeT o1jeHKe «3auTeHo» 50-100% oT MakcuMaibHOTO 6asia
(4acTv KOMIeTeHL1MH)
N-1nKoc-2 CTyZeHT, B OCHOBHOM, T1I0Ka3bIBaeT 3HaHWe U TIOHUMaHKe TeM MOZY/JIs,
OcyliecTBsieT OL[eHKY | pa30upaeTcsi B IOHATUSIX «paliOHHbIE 3/IEKTPUUECKHe CeTH», TTOHUMaeT
TeXHUYEeCKOT 0 CTPYKTYPY PaliOHHBIX 3/IeEKTPUUYECKUX CeTell, OCHOBHbIE TTPUHLUIIBI

yTpaB/ieHUsI UMH U 00C/Ty>KUBaHUST; CIIOCOOEH OCYIIeCTBIISITh OL[eHKY
TEeXHUUECKOTO COCTOSTHUS KabebHbIX M BO3YIIHBIX TMHUN
3/1eKTporepesiauu

Mogpyns 2 IIpoekTUpoBaHMe 3/IeEKTPUUECKUX CceTel

TecTupoBaHue 110 MOAYJIIO 2.

Bbibepume 00uH npasu/ibHblll 6APUAHM OMeema u Haj)cmume KHONKYy «/lanee»
Ilpu yBeIMueHHH HOMHUHA/IBHOTO HAMNPSDKEHHUs CeTH MOTePH MOLHOCTH:

+CHWKAKTCA
YBe/IMUUBAIOTCS

OCTAIOTCAd HenM3MeHHBbIMU

Hncye3saroT

JKOHOMHYECKH l.[EJ'lECOOﬁpEBHOQ HOMMHAJ/IbHOE HAIIPA)KEHHUE HE 3dBHUCHUT OT:

MOLLIHOCTH Harpy3okK

KoHduryparuyu 3/1eKTpoceTu
Crioco60B perynmpoBaHusl HaMpsDKeHHUs
+Xapakrepa royB MeCTHOCTH
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HomMmunanbHoe HaIIpsOKeHHue 3/IeKTpomepeadadm oT HEpEﬂaBHEMOﬁ MOIIHOCTHU JIMHHH
H €€ PaCCTOAHUA HAXOAUTCH B 3dBUCHUMOCTH:

HomuHanbHOe Harpsi>kKeHre He 3aBUCUT OT IIdpdaMeTpPOB JIMHUU

+UeMm BbIILIE rnepeagaBaeMasi MOIIHOCTE U Oo/IbIIIe pacCTosAHKME, TEM BbIIII€ HOMKWHA/ILHOE
Haripsi>keHre JIMHUN

YeM HIDKe rnepeagaBaemMasi MOIIIHOCTDL U Oo/IbIIIe paCCTOAHKME, TE€M BbIII€e HOMHWHA/IBHOE
Haripsi>keHre JIMHUN

YeM BhILLIE rnepeagaBaemMasi MOIIHOCTb U UeEM MeEHbIIIE€ pACCTOSAHHE, TEM BbIIIE
HOMMHaJ/IbHOE HAITpsAXKeHne JIMHWUU

He siB/isieTcsi HOMMHA/IbHBIM HallpsDKeHUe:
10 kB

20 kB

35 kB

+48 kB

JI/IMHa IMHUM 3/1eKTpornepesauy paBHa 2200 KM y HOMHMHA/IBHOI'0 HAIIPsDKeHUA:
330 kB

+750 kB

70 kB

220 kB

IIpepenbHas A/IMHA IMHUM 1eKTponepesaun pasHa 3000 kM y HOMHMHA/IBHOI'O
HaIpsKeHUs:

330 kB

750 kB

500 kB

+1150 kB

Pacmindpyiite abopeBuarypy ycrpoiicrsa PITH, ycranaB/inBaeMoro Ha
TpaHncopmaTop:

PacnipesenuTtebHbIM MOAKAUUBAOIAKA HACOC

PaBHOMepHBIN MOHWKAKOLUK HOX

+PerynvpoBaHue noJ Harpy3Kou

PyOuIbHUK MOAUITHAKOBLIN HOPMaJTbHBIN

®opmyna CTu/ia onpejesisieTcs C/1eAy0LUM BbIpakeHHueM:
U oy =434 \NL= 16 P

+ U oy= 4,34 N[ +16 P
U pron = 4,34 \L— 4P
U o= S5NL= 16 P

®Dopmysia A.M. 3anecckoro onpeje/nsieTcs C/ieJyI0LMM BbIpa)KeHUueM:

+ Upoy= VP (100+15 )
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U opr = N100— 15~L)
U o= N10- 15L)
U o= N1=157\L)

®opmyJia I'.A. NnnapuoHoBa onpeje/isieTcs C/IeAyHOLIUM BbIpa)kKeHueM:
1000

U
" [s00 2500
L P

_ 1000

U =
" [2500 2500
L P

1000

U e —
w500 500
L P

1000

12500 N 2500
L P

IloTepu aKTUBHOU MOIIHOCTHU B JINHUHU 3aBHUCAT OT:

repeJilaBaeMOU aKTHBHOU MOILIHOCTUA W aKTUBHOT'O CONIPOTUB/IEHUS JIMHUN
riepe/laBaeMOU aKTUBHOU U PEaKTUBHOW MOIHOCTEU

+ repeJjaBaeMOU aKTUBHOU U PeaKTHBHOU MOILIHOCTeN, aKTUBHOT'O U PeaKTUBHOT' O
COTPOTUBJIEHUM JTMHUU

AKTUBHOT'O Y PEAKTUBHOI'O CONPOTUBJIEHUN JIMHUU

tU oy =

OTK/I0HeHHe HamnpsDKeHHsl y noTpeduTesieil B paboueM pexxuMe JJOMyCKaeTcs B
npejesax:

£2,5%

+7,5%

£5%

+1+10%

IloTepel HanpsDKeHUs B JIMHUM 3JIeKTpornepeauy Ha3bIBAKOT:

OTJIMUKeE HaMpspKeHUs 0T HOMUHAIBHOTO 3HaYeHus B MPOLIeHTax

+ airebpanyecKyro pa3HOCTb MeX/y HarpsyKeHUeM B Hauasie ¥ KOHLie IMHUU
reOMeTpUYeCKy0 pasHOCTb MeK/y HallpsKeHWeM B Hauasle U KOHLe JIMHUN
PasHULYY MeXX/y HalpsyKeHWeM B Hauajie U B KOHLIe JIMHUU

OTK/I0HeHHeM HaNpsDKeHUs B JIMHUM 3JIeKTporepeaun Ha3bIBaKOT:
anre6GpanuecKyro pa3HOCTb MeXKJy HarpspKeHWeM B Hauasie ¥ KOHIle JIMHUU

+ pPa3HUIy MeXX/y HOMUHA/IbHBIM 3HaueHHeM HarlpshkeHUs! U HallpsDKeHUeM Y
noTpebuTesIst B MPOIjeHTaxX

Pa3HUIy MeX/y HalpsbKeHWeM B Hauasie U B KOHI[e JTMHUU

reoMeTpHUUeCKyI0 Pa3HOCTh MEX/1y HallpsDKeHHeM B Hauasle U KOHIle JTMHUU
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ITafjeHnemM HanNpspKeHUs B JIMHUM YJ1eKTpPonepejayy Ha3bIBAKOT:

pa3sHULy MeXAY HarpsyKeHWeM B Hauajie v B KOHLIe JIMHUU

+ reOMeTpUYeCKyI0 pasHOCTb MeX/y HalpsbkKeHWeM B Havasle U KOHLe JIMHUU

pa3HUIly MeX/ly HOMMHA/IbHBIM 3HaueHWeM HarpsDKeHUs U HallpshKeHHeM y roTpebureris
B MPOLIEHTax

anrebpanyeckyro pasHOCTb MeXKAY HampspKeHHeM B Hauasie U KOHL[e JIMHU

B cersx 0,38 KB y noTpebureieii HOpMUPYeTCH:
rajieHye HarnpsokKeHus

TIOTEPU HaMPsKEHUs

+ OTK/IOHeHHEe HaIlpsiyKeHUs

YPOBeHb HarllpsyKeHUs!

PEFYJII/IPOBEIHI/IE HaIIPpAXKE€HUA B JIEKTPUUYECKHUX CETHAX INIPUMEHAOT /1A
+HO,£[,£[ep)KaHI/I$I OTK/IOHEHHS HaIlIpsS>KeHHUA B IIpeaejidX HOPMHUPOBAHHBIX 3HaUeHUH 1o
I'oCT

noaaepKaHusd Hallpsi>KeHKsd, O/11M3K0ro K HOMHWHA/IbBHOMY

CHW)XEeHM: I10TePb HAllPpAXKeHUWA

CHW)XeHMs I10TePb MOIIIHOCTHU

BcTpeuHoe pery/ipoBaHue HallPS)KeHUs1 — PeXXuM, MMPU KOTOPOM HamnpshKeHue:
TIOBBIIIAIOT B [IePUOJ, MUHUMYMa Harpy3kKu

TIOHWXAIOT B MIEPUOJ, MaKCUMyMa Harpy3Ku

+TIOBBILIAIOT B IEPUO/, MAaKCHUMYyMa U MOHWXAIOT B MIepUO/J, MUHMMYyMa Harpy3Kd
TIOHWXAIOT B TIEPUOJ, MaKCHUMYyMa M TOBBILIAIOT B IepUO/, MUHUMYMa Harpy3kKu

KoHcTpyKTHBHasA (MOCTOAHHAA) HaJ0aBKa HaNPsDKeHUs Y CHIOBBIX
TPaHc()OpMaTOPOB COCTAB/ISAET:

(-5%)

(-2,5 %)

(+2,5%)

+ (+ 5%)

Hanpsokenue, npy KOTOPOM anmnapar, MalllMHA WIH JIMHUSA IIpeHa3HaYeHbl /s
AJTUTE/TbHOM PaboThI:

MuHuMansHOoe

+HoMuHanbHOe

MakcumanbHOoe

dakTHUeckKoe

JInnus, nuTawIas psaj TpaHcopMaTOPHBIX MOACTAHIIUN WIN BBOABI K
3/IeKTPOYCTaHOBKaM MOTpeduTe/Iei:

Konbrieast

3aMKHyTas
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+PacripesenurenbHas
I'naBHas

CeTH JeAT IO pojy TOKa:
+IlepeMeHHOr0 U NTOCTOSIHHOT'O
MakcrmanbHOro U MUHUMAJ/IbHOT O
HomuHansHOro v hakTM4eckoro
['eHepaTOPHOIO M ajIbTEPHATUBHOI'O

JI/If U3roTOB/IeHNsI M30/IATOPOB He UCIO0/Ib3yeTCs MaTepHuasl:
Creko

dapdop

[Tommmep

+ A TFOMUHUN

Tun HeuTpanu 1ekrpudeckou cetu 0,38 kB:
+I'1yx03a3emsieHHast

N30nvpoBaHHas

KomniencupoBaHHas

Certs 0,38 kB He umeet HeltTpanu

OneKTpuuecKas ceTb HanpspkeHueM Bbiie 1000 B ¢ 60/1bMM TOKOM 3aMbIKaHUS
Ha 3em/110 (cBbIme 500A) Mcno/ib3yeT THI HeUTpasiu:

+I'nyxo3a3emM/ieHHYO

V30/11poBaHHY O

KomrnieHcupoBaHHYHO

V30/mMpoBaHHast WM KOMITEHCUPOBaHHYHO

Be/MunHa, paBHasA Pa3HOCTH MeXAY 3HaYeHHeM YacTOThI B JAaHHOM TOYKe CHCTeMbl
3/IEKTPOCHA0)XeHHsI B pacCMaTPpUBaeMbIii MOMEHT BPeMeHH U ee HOMUHA/TbHBIM
3HaYeHHeM, Ha3bIBaeTCsl:

[TagieHreM 4acCTOThI

+OTK/IOHEHUEM YaCTOThI

Pa3mMaxom 4acToThI

YacToTHbIM JricbaiaHCOM

B cnyuae opranu3anuu cetu ¢ TunoM 3asemsieHuss TN-S TN-C-S kopmyca
3/IEKTPONIPUEMHHUKOB COeAUHAIOT C:

+ HyJ/IeBbIM 3allIUTHLIM IIPOBOAHUKOM PE

HYJIeBbIM pabouyrM MPOBOJHUKOM N

¢a3HbiM npoBogom C

KOpPITyCaMH OCTa/IbHbIX 3JIEKTPOIPHEMHUKOB

Jlis1 U3rOTOB/IEHUsI OMOP He MCI0/Ib3YyeTCsl MaTepuas:

Hepeso
JKene3obeToH
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+¥YrneracTuk
MeTasnn

He cymecTByeT THIIa OIIOP:
AHKepHOU
TpaHCIO3ULIMOHHOU
AHKepHOU YIr10BOU
+IToaBecHOU

PeakTHBHOE CONPOTHB/IeHHE MPoBoA0B JIOII B Hanbo/IbIeH cTeneHy 3aBUCHT OT:
+ paCcCTOsTHUSI MeXXy ITpOBOJaMH

COIPOTUBJ/IEHUA U30JIALUU

pacCTosHUA 10 3eMJIU

ceyeHUs NpoBOJa

IIpo/s1éTOoM Ha3bIBaeTCsl paCCTOSTHUE MEKAY:

+ Oropamu

aHKePHBIMHU OMOpaMu

TPOBOJIOM U 3eMJIEN

TPOBO/IOM U JIMHWEW FOPU30HTA B TOUKE KperJieHus MPOBOJa

CTtpeJsioii npoBeca Ha3bIBAeTCH PACCTOSTHHE MEX/Y:
oriopaMu

aHKepHbIMU OTIOpaMu

TPOBOJIOM U 3eMJIEN

+TIPOBO/IOM U JIMHUEW TOPU30HTA B TOUKe KperyleH!s POBo/a

I'aGapuTOM HAa3bIBAETCSI PACCTOSTHHE MEXK/IY:

oriopaMu

aHKepHbIMU OTIOpaMu

+TMPOBOJIOM U 3eMJIEN

TIPOBO/IOM U JIMHWEW TOPU30HTA B TOUKe KperyleH!s IPOBo/a

Paccrosinue mexay onopamu B cetu 0,38 KB cocraBiisier:
+25...40 m

50..70 m

10...20 m

100...200 m

MapKkupoBKa CHI0BOT0 KabeJisi COCTOMT U3 CBe/|eHHIl:
MarepuaJl XKUibl, MaTepyas U30JIALUHU KU

MaTepuraJ MOosiCHOW U30JISILIUU, TUT 3allIUTHON 000/10UKU
HOMUHAJ/IbHOE HampspKeHue

+BCE BBILIEIIEPeUNCIeHHOe
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IIpu pacuerax cereu 0,38 kB unapykTuBHOe conpoTuB/ieHre BJ/I M0O)KHO NPUHATH
PaBHBIM:

0,03 Om/Km

+0,3 OM/KM

3 OM/KM

30 Om/KM

B ce1bCKOM MeCTHOCTH Ha BO3ylIHbIX JuHMUAX 0,38 KB npumeHsioT
HeH30/IMPOBAHHEIe IIPOBO/JA:

a/IFOMUHNEeBbIe

CTajieaTlfOMUHeBbIe

Me/IHble

+CUII

Omnopsl BJ/ID no TexHU4eCKOMYy Ha3HAYEeHHUIO pa3/e/IAlTCA Ha:
IPOXO/IHbIe, aHKepHbIe, MaruCTpajbHbIe

+KOHL|eBble, [IOBOPOTHBIE, IIPOMEKYTOYHbIe

JlepeBsiHHbIE, ’Kee300eTOHHbIe, MeTa/UTnYeCcKue

BCe OTBEeThI BepHBbI

Omnopsl BJ/ID no maTepuasny pas3je/aslOTCc Ha:
MPOXO/IHbIe, aHKEPHbIE, MaruCTPa/bHbIE
KOHILIeBbIe, TOBOPOTHbIE, TTPOMEKYTOUHbIE
+epeBsiHHbIe, )Kesie300eTOHHbIe, MeTa/l/IMuecKre
BCe OTBETHI BEPHBI

KosnuecTBo (ha3Hbix NpoBoAHUKOB B nipoBoe CUII2A 3x70+1x70+2x16 paBHO:

3
4
5
+6
Bonpocskl ajisi cobecegoBaHuUs:

1. B uéMm cyTtb MeToJjla BbIOOpa TPOBOAHMKOB I10 3KOHOMHYECKOU IJIOTHOCTH
TOKa"?

2. Ot yero 3aBUCUT 3KOHOMMYECKas IVIOTHOCThb TOKA?

3. Kak ornpefie/iuth ceueHrie MPOBOAHMKA 10 METOAY SKOHOMWYECKOU MJIOTHOCTH
TOKa"?

4. Tlo KaKuM YCJIOBUSIM [JOJKHBI OBITH TIPOBEPeHbI IPOBOJHUKN?

5. Kak npousBogsT NpoBePKY MPOBOJHUKOB JIMHUU C ABYXCTOPOHHUM MUTaHUEM?

6. U3 KakuX peXKMMOB COCTOUT PAaCYéT MexaHu4yeCcKou yacty JIDI1?

7. Kak ompeaenutb Harpy3Ky, AeMCTBYIOIIYI0 Ha mpoBoj, JISIT oT cobCcTBEeHHOTO

Beca nposoga’?
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8. Kak ompenenuTh HarpysKy, JAedCTBYIoIyi0 Ha rpoBof JISIT oT cobcTBeHHOTO
Beca POBOJa U CTeHKU roJionéna?

9. Kak omnpesenuTh HarpysKy, JAelCTBYIoIyi0 Ha MmpoBof JISIT oT cobcTBeHHOTO
Beca MpoBO/a, CTeHKU T'0JI0/1é/1a U laB/ieHus BeTpa’?

10. Kak BbIOMpaeTcsi CKOPOCTh BeTpa B pacuéTax MexaHuueckou uactu JISIT?

11. Ot KakuX KOHCTPYKTUBHBIX IapaMeTpoB Tpacchl JIDII 3aBUCUT MexaHHWuecKas
Harpyska, JelCTBYOLasl Ha POBOJ,?

12. Kakue pacueTHble KIMMaTHUeCKUe YCJIOBUA perjameHTUpyroTr IIYD psa
pacyeTa NpOBOJIOB Y TPOCOB HAa MeXaHUUeCKYO IMPOYHOCTh?

13. Uto Takoe yZienbHasi MexaHUUecKasi Harpy3ka Ha MpoBoj, (Tpoc)?

14. IlepeumncnuTe yze/bHble HArPY3KH, JEUCTBYIOLLIKE Ha IIPOBOJ,.

15. Kak paccuuThIBalOTCS y/e/bHble HAarpy3Ky, JelCTBYIOLIMe Ha TIPOBOJ?

16. B uem 3ak/rouaeTcs 3aJjaua MexaHMuyeCcKoro pacuera IpoBogja?

17. 3anuimmTe Y MOSCHUTE ypaBHeHUe COCTOSIHUSA IPOBOJA.

18. KakoBo ¢u3nueckoe cofiep>kaHre ypaBHEeHUsI COCTOSIHUS TTPOBO/A?

19. Ot yero 3aBUCUT MeXaHUUYeCKOe HarlpspKeHue B IIpoBoje?

20. O Kakux peXUMOB IIPOM3BOAUTCH PacyéT MeXaHWUYeCKOro HarpsykeHUs B
rposoze?

21. UeM xapakTepu3yeTCsi MCXOJHBIM pEXWUM TIIPU pacuyére MexaHUYeCcKoro
HarpsKeHus B IpoBoje?

22. Kakue ycnoBuss HeoOXOAWMMO BBIMIOJHWUTL TIPU TIPOBEpKe TIPOBOJa Ha
MeXaHUYeCKYH IMPOYHOCTh?

23. Yro siBAsIeTCss OCHOBHOU 3a/laueii MeXaHM4eCcKoro pacuéra npoBoja?

24. Yto Ha3bIBaeTCs CTPeJIOW MpoBeca MpoBoja?

25. MoxkeT i1 cTpeJia IpoBeca OT/IMYaTbCs AJ1s JBYX CMEXHBIX OIop?

26. Kakad cTpesia npoBeca rpoBoza persiaMmeHtydpyercs [1Y O a/s mpoBooB MapKu
A u CHII B cetu 0,38 KB?

27. OT 4ero 3aBMCUT CTpeJia IpoBeca rmposoja?

28. Kak BbINOJ/IHAETCA pacyeT MOHTaXHBIX CTpeJ poBeca IpoBoja?

29. Kakoe paccrosiHue B Tpacce JIOIT Ha3biBaeTcst rabapuTom?

30. Kakue TpeboBanusi ycraHaBnuBaeT [1YD k rabaputam JIDII HampsokeHHeM
10...110 kB?

31. Kakomy YyC/IOBHIO JO/DKHA Y/OB/IETBOPSTh BeJWUMHA rabaputa BO3YITHOU
JIDIT?

32. Kak onpegenuts rabapur JISII?

33. Kak yBenmuuuth rabaput JIDII?

34. Ot kakux (hakTOpoB 3aBUCHUT rabaput BJI?

35. 3amwmcath ycioBHe poBepKu rabapura BJIL.

36. B kakux pe)xumax CTpeJsia poBeca IMPoBO/ja UMeeT HanboJbiliee 3HaUeHue?

37. Ha3BaTh 0COO€HHOCTM MeXaHWUeCKOT'0 pacyeTa Irp0O303all[UTHOTO TPOCa.

38. Kakol nprHUMaeTCsi UCXOHbIA PEXXUM TIPU pacueTe rpo303allUTHOrO Tpoca?
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Tabmua 1.3 — Kpurepum orjeHKH cOpMHPOBAHHOCTH KOMIIeTeHI{HI

KO,E[ 1 HaMMeHOBadHHle KPI/ITEPI/II/I OLl€HUBAHUA CCI)OpMI/IpOBaHHOCTI/I KOMIIeTeHLIMH
NHAWKATOPA OOCTH>XXEHUSA (‘—IaCTI/I KOMHETEHL{I/II/I)
KOoMIIeTeHIIH

COOTBETCTBYET OlleHKe «3auTeH0»50-100% oT MakcrMaabHOro 6ana
(4acTh KOMIIETEHIUH)

.CTyAEHT B OCHOBHOM I10Ka3bIBA€T 3HAHKWE U [TIOHUMdHKWE TEM MOAYJIA

N O-1nkoc-2 «TIPOEKTUPOBaHUeE 3/IeKTPUUECKUX ceTeli», pa30upaeTcs B MOHATHAX
Ocy1ecTBsieT OLleHKY MIPOEKTUPOBAHMS 3/IEKTPUUECKUX CeTel», 3HaeT OCHOBHbIE METO/bl
TEeXHUUECKOT0 COCTOSTHUS pacuéTa 3/1eKTPUUeCKUX CeTeld, MOKeT MPaBUIbHO U MTOHATHO
KabesTbHbIX U BO3/YIIHbIX o(opMISTh T0/TyueHHbIe paCuéTHBIM MyTEéM JlaHHbIe; CTI0CcO0eH
JIMHUM 3/1eKTpoIepejaun OCYIIIEeCTBJIATh OLIEHKY TeXHUUECKOTO COCTOSIHUS KabeTbHbIX U

BO3YIIHBIX JIAHUI 3JIEKTpOoIriepeaadymn

Mopaynb 3. MoHTa)XHbIe H Ha/1a[J0YHbIe PadoThI

TecTupoBaHue 110 MOAYJIIO 3.

Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHONKy «/lasee»
HcxopHble faHHbIe IPU NpoeKTHpoBaHue JIDII:
+I1epeaBaeMasi MOIIIHOCTb U pacCTOsIHMe, HAa KOTOPOe OHA JI0/KHA OBbITh MepesiaHa
[1510111a/1b MOTIEPEYHOT0 CeueHUs ¥ MaTepUasl IpPoBoJa
XapakTepuCTHKa KIMMarta 1 ornop
HamnpagneHue BeTpa B 3UMHee BpeMs rojia

Pe3synbTaTom pacuera npoekrupoBanus /1911 aBiasercs:

Cuiia ToKa Harpysku

+HamnpsikeHue, KOTOPBIM MOIIIHOCTh OyZieT repejiaHa

CorpoTuB/ieHre rpo303aljyuTHOrO Tpoca

KosruecTBO 3/71eKTPOMOHTEPOB B Opurazie oriepaTUBHOTO pearpoBaHUs

He cyiecTByeT pe)xumMa padoThI CeTu:
HopmarsbHoro

ABapUMHOTO

+Kputnueckoro

[TocmeaBapuiHOTr O

OTHOCATCA K CeTsIM MeCTHbIM CeTH C PajUuyCoOM /IefiCTBUSA:
25-50 km

+15-30 Km

50-100 kxm

100-300 kM

OTHOCATCA K CeTsIM MeCTHbIM CeTH HanpshKeHHeM /i0:
110 kB

+35 kB

70 KB

220 kB
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ConpoTuB/jieHUe MPOBOJHUKA MOCTOIHHOMY TOKY Ha3bIBAeTCs:
AKTHBHBIM

PeakTHBHBIM

+OMUUEeCKUM

ITonHBIM

ConpoTuB/ieHUe NMPOBOJHUKA NePpeMEeHHOMY TOKY Ha3bIBAeTCs:
+AKTHBHBIM

PeakTHBHBIM

OMuueckum

ITonHBIM

BepHo cooTHOLIEHME:

+AKTHUBHOe COIpOTHB/IeHHe > OMHUUYeCcKoe CONpOTHUB/IeHNe
AKTHBHOe COIpoTHBIeHre < OMUYyeckoe CONPOTUBJIEHUE
AKTHBHOe COIpOoTHBIIeHre = OMUYyeckoe CONPOTUBJIEHUE
AKTHBHOe COIpOTHBIIeHHe >= OMUYeCKoe COIPOTUB/IEHHE

ITepepacmipesiesieHre TOKA M0 CeYeHHIO MPOBO/JHUKA U3 LIeHTPAa/IbHOMN ero 4acTu K
MOBEePXHOCTH Ha3biBaeTcs 3PdexkTom:

MapkdepccoHa

+11oBepXHOCTHBIM

BryTpeHHuMm

AJTIFOMUHUEBBIM

AKTHBHOE CONPOTUB/IeHHE MPOBOAHUKOB /I/I1 HOPpMa/IbHON TemnepaTrypsbl +20°C

onpejessiercs (7o - MOroHHOe aKTUBHOE CONMPOTHUB/IeHHe TTPoBoAa, OM/km; L —
AJIMHA MPOBOJQA, KM) :

+R=r L

R=r,+L

Ty

L

R=r,L10

R=

3aBHCHMMOCTb PAaCCTOAHMUSA MeXX/y NPOBO/aMH U HHAYKTUBHbBIM COIIPOTHUB/IEeHUEM
IIPOBOAQ:

+YeM Oosbllie paccTosiHUe, TeM Oosibliie MHAYKTUBHOE COMPOTUBIIEHHEe

UeM MeHbIlle pacCTosiHue, TeM 60Jibllle MHAYKTHBHOE COMPOTUB/IEHHUEe

YeM 6o0Jibllle pacCTOsTHUE, TeM MeHbllle HHAYKTHBHOE COMPOTHUB/IeHHUEe

VHAyKTUBHOE COTIPOTHBI/IEHUE He 3aBUCHT OT PAaCCTOSTHUS MeXXy IPOBOJaMH1

T-o0pa3Has cxema 3ameirenus JIDII ucnonb3yercs JJist IMHUM:
Beime 220 kB
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Briae 110 kB
+/Jo 110 kB
Briize 750 kB

IT-o6pa3Has cxema 3amereHus JIQII ucnonb3yercs A TUHUMA:
o 0,38 kB

+Bpite 110 kB

o 110 kB

Ho 70 kB

IToTepAMH aKTUBHOM HEPrUU OT TOKOB YTeUKHU Yyepe3 U30/ISAL[UI0 U OT
3/IEKTPHUUECKO# KOPOHBI Ha MPOBO/jax 00yCc/I0B/IeHa MPoBoguMocTh JIITI:
PeakTuBHas

+AKTUBHas

[TomHas

VupyKkTHBHAas

EmkocTsaiMu (pa3a-¢a3a u ¢aza-3emss o0ycioBneHa nposoaumocts JIOII:
+PeakTrBHas

AKTUBHas

[TonHas

Omuueckas

JI7isl MeCTHBIX ceTeil He00/IbII0 MPOBOAMMOCTH CIIpaBe/|/INBO COOTHOIIIeHHE:
+Toku nnpoBoguMocTH < TOK Harpysku

Toku npoBoAMMOCTH > TOK Harpysku

Toku npoBoAMOCTH = TOK Harpysku

Toku npoBOAMMOCTU >= TOK Harpys3ku

Jsi Kabe/IbHBIX TUHUN HanpsokeHueM A0 10 kB yuuTbIBaeTcsi COPOTHBI/IEHHE:
AKTUBHOe TIOTlepeyHoe

+AXKTHBHOe MPOJ0JIbHOE

PeakTuBHOeE Mpo0/ibHOE

PeakTuBHOe 1onepeyHoe

AKTHBHas nonepevyHasi MPOBOJUMOCTh YUMTHIBAETCA MPH HANPSHKeHUU Kade/TbHOoM
JIMHHUM

0,38 kB

6 KB

+110 kKB u BbIlIe

35 kB

CuoBoii Tpex¢a3Hblii [ByX00MOTOUYHbIN TPaHC(OPMATOP MpeCTaB/IAeTCA CXeMOU
3aMelleHHUs:
[T-o6pa3Hoit
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+I'-06pa3Hoit
-o6pa3Hoit
H-o6pa3Hoit

Tokom noTeps B cTa/iv 00yC/1aB/IUBAETCA:
+AKTUBHas TIPOBOAMMOCTh TpaHCopMaTopa
PeakTuBHasi TPOBOAMMOCTh TpaHC(hopMaTopa
[TonHasi TpOBOAUMOCTE TpaHC(hOpMaTopa
PeakTWBHOE TPO/I0TBHOE COTTPOTHB/IEHHE

ToKoM HaMarHUYUBaHKsA TpaHcopMaTopa 00yC/1aB/THBAETCS:
AKTUBHas TIPOBOJMMOCTh TpaHC(opMaTopa

+PeakTUBHas IPOBOJUMOCTh TpaHChopMaTopa

[TonHast TpOBOAUMOCTE TpaHChOpMaTOopa

PeakTHWBHOE TPO/I0OTBHOE COTTPOTHB/IEHUE

Bonpocel ansi cobecegoBaHus

1. B uém cyTh BbIOOpa MPOBO/IHMKA 110 9KOHOMUYECKOM TIJIOTHOCTH TOKa?

2. B uém cyTh MeTOZla 9KOHOMHUUECKUX UHTEPBAJIOB?

3. IlpeuMyliiecTBa UCIIO/IB30BaHUS CAMOHECYIVMX U30/IMPOBAHHbIX IIPOBO/OB.

4. B Kakux ciyuasix IpUMeHsieTCsl CTPOMTebCTBO KabenbHbix JISIT?

5. B Kakux ciydasx IpuMeHseTCsl CTPOMTe/IbCTBO BO3AYIIHBIX JIDII?

6. Kakve marepuasbl IPUMEHSOTCS TIpY U3rOTOBIeHUH orop BJI?

7. [lepeunc/IUTh OCHOBHbBIE THIIbI KOMITJIEKTHBIX TPaHC(OPMAaTOPHBIX MOACTaHLIAM.
8. Kakue Tumbl CUI0BBIX TPAHC(OPMATOPOB MPHUMEHSIOTCS B 37IEKTPUUECKUX CEeTSX?
9. Bugpl W30/ATOPOB M CLIENIHOM apMarypbl, IIpUMEHsieMble B  CeTeBOM

CTPOUTE/LCTBeE.

10.0praHu3aliMoOHHbIe MepONpUATH IPY IIPOU3BO/CTBE MOHTAXKHBIX U Ha/laZ0YHbIX
pabor.

11.PacimdpoBaTh MapKUpOBKM aMmnapaToB 3all{dTbl U KOMMYTaLAXA 371€KTPUUECKUX
ceTeu.

12.UTo BK/IIOUEHO B TlepeuyeHb Halaf0uHbIX paboT?

13.UTo BK/IIOYEHO B MlepeueHb MOHTaXXHbIX paboT?

14113 KaKMX OCHOBHBIX 3JIeMEHTOB COCTOSIT PaMlOHHbIE 3JIeKTPUYeCKHe CeTU?

15B kakux ciyuasix BO3HHKaeT HeOOXOAMMOCTh TIPOBeJeHUSI MOHTa)KHBIX WU
Hasa/I0uHbIX paboT?
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Tabmua 1.4 — Kpurepum orjeHKH cOpMHPOBAHHOCTH KOMIIeTeHI{HI

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

Kopg u
(4acTi KOMIIETEHIUH)
HavMeHOBaHue
Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
WHAMKaTOpa
COOTBETCTBYET
JIOCTVKEHUST COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKE
OL[eHKE «XOPOILI0»
KOMITeTeHI[UN «y/IOBJIETBOPUTE/THHO» 65-85% oT «OTIUYHO»
- (0]
(uactu 50-64% ot 86-100% oT MakCMMaILHOTO
MaKCHMa/IbHOI'O
KOMIIEeTEHI[1H) MaKCHUMaJIbHOT 0 Oasiia basta
Oata
W T-11ikoc-2 CTyJeHT, B OCHOBHOM, CTyJIeHT XOpOIII0 CTyJeHT OTJIMUHO 3HAeT
Ocy1uecTBisieT 3HaeT MpaBWIa 3HaeT MpaBuIa rpaBU/ia YCTPOWCTBA
OLIEHKY yCTPOHCTBa yCTPOKCTBa 3JIEKTPOYCTAaHOBOK, OCHOBHbIE
TeXHHUYECKOT 0 3JIEKTPOYCTaHOBOK, 3JIEKTPOYCTAaHOBOK, TIPUHLUTIBI TIPOKJIAZIKU TPacC
COCTOSIHUSA OCHOBHBI€ TTPUHLIUTIBI YCBOWJ/I OCHOBHBIE | JIMHUM 3/IEKTPOIEpeiauu, yMeeT
KabebHBIX U TIPOKJ/IaIKH TPacc TIPUHIIUTIBI T7IaHUPOBaTh pabOTHI 10
BO3/YIIHBIX JIUHUN TIPOKJ/IaJTKH TPacc MOHTaXy JINHUM
JIUHUN 3JIeKTPOIIepejauy, JIUHUN 3JIEKTpOTiepelau, BiaJleeT
3JIeKTpOTiepeiaunt C11ocoObI MOHTaXKa 3JIeKTpOIIepe/jauy, crocobaMu ¥ MeToiaMu
JIMHUN CrocoObl MOHTaXXa | TIPOBE/IEHUs Ha/laJOUHbIX paboT,
3JIeKTpOIIepe/jauy, JIUHUN BbIIeJISIET TJIaBHBIE [TOJI0XKEeHHUsI
CII0COOBI ¥ METO/bI 3JIeKTPOIIepe/jauy, B 00/1aCTH Teopuu ceTel u
TIpOBeZIeHHs CI0COOBLI U METO/IbI crocobeH JaTh KPaTKyIo
HaJ/IaZIouHbIX pabor, MIpOBeZIeHHs XapaKTePUCTUKY OCHOBHBIM
MOJKET aHa/IM3UPOBATh | HaJaJ0UHBIX paboT, uziesiM TeOPETUUYECKOT O
HMHGbOPMaLHIO MOXKET MaTepHasia AUCIUIINHBI,
OTHOCUTEJIbHO OLIeHKHU OCYIIIeCTBJIATh criocobeH 6e3011100UYHO
TeXHHUYECKOT 0 OLIEHKY 0060011]aTh ¥ IPUBOJUTD
COCTOSIHUSA KabeabHbIX TeXHUYECKOT 0 JI0Ka3aTe/IbCTBA MTPUHATHIX
Y BO3/YILIHBIX JTUHUH COCTOSIHUSA peleHni, CBOOOJHO OTIepUpyeT

3/1eKTporiepeiaun

Ka0eJIbHbIX U
BO3/YIIHbIX JTMHUH
3JIeKTpOTepeiaunt

TePMUHAMMU U TIOHSITUSIMU O
MOHTa)Ke M HajlaJKe ceTel, C
BBICOKOM CTeIeHbl0
CaMOCTOSITe/ILHOCTH CITOCO0eH
OCYIIIeCTBJIATH OLIEHKY
TeXHUUYECKOT'0 COCTOSIHUS
Kabe/IbHbIX U BO3/YILIHBIX
JIMHUM 3/1eKTpoIepejauu

Mopayb 4. JKkoHOMUYeCKOe 000CHOBaHHEe MPHHUMAaeMbIX TeXHHUeCKHX pereHui

TecTupoBaHue 110 MOAYJIIO 4.

Bbibepume 00uH npasu/ibHbIll 6APUAHM OMeema u Haj)cmume KHONKYy «/lanee»
KanuTanbHble BaokeHuss KB BbIuMC/ISII0T B COOTBeTCTBHH C hopmysiou (rae IIp —
NMPOEeKTHO-U3bICKaTe/IbCKie paboTbl; OI] — oTnycKHas {eHbl
3/1eKTpoodopyAoBaHusi; MP — MOHTa)KHBIe PadoThl, cocTaB/asaio0T 0 40% 0T HeHbI
u3penusi; MP = 0,4-O1]; Hp — Hak/1afHble pacxojpbl, II — HopMaTHUBHasA NPUObLIb
WIM T/IAaHOBBbIe HaKoIvieHus1, ITHp — nyckoHa/iafjouHble padoThi):
+KB=IIp+OL[+MP+ITHp+Hp+II

23




KB=ITp+OIL{+MP~+ITHp+Hp
KB=ITp+OIL[+MP+ITHp— Hp
KB=OI]+MP+ITHp+Hp

Hak/apgHble pacxojbl onpeje/siloTCs CJIeyLMM BbIpaKeHHeM:
4+ Hp=(0,1...0,15)01]

Hp=(0,1...0,15)KB

Hp=(0,15...0,95)01]

Hp=(1...15)0I]

ExerojHble 3KCI/IyaTallMOHHbIE U3JE€PIKKHU OIpeAe/IAITCA C/1eAy UM
BbIpakeHueM (rae 3II — 3apaboTHas nyiata; A — amoptu3anusa; TP— TeKyiui
peMOHT; C3;1 — CTOMMOCTB 3/IeKTpo3Heprun; Mo — U3Aep)KKHU Ha 00C/Ty)KMBaHHe;
IIp — npoune NpsAAMbIe U3AEPIKKHU):

+ Ho=3I1+A+TP+H , +C ,, +IIp

Ho=3[T+A+TP+H 5 +C,— IIp

Ho=3lI1+A+TP+U ,5+C ,

Ho=311+TP+U ,xz+C,,; +IIp

AMopTHu3anus onpeje/sieTcss B COOTBEeTCTBHH C BbipaxkeHueM (KB — kanurTa/ibHbIe
B/10)XeHus1; KP — npejmno/iaraemMblie pacxo/ibl Ha KanMTa/IbHbIN peMOHT; M00 —
pacxoAbl HA MOePHHU3ALMI0 000pyAoBaHus; /[M — pacxoabl Ha AeMOHTaX; JIC —
JIMKBHAAIUOHHANA CTOMMOCTH (CTOUMOCTh MeTa/Lu10/10Ma); Tcr — CPOK CITYKOBI

o0opysoBaHuA):
e (KB+KP+Moo+]Inu—JIC)

+ TC./7

A=(KB+KP+Moo+/m— JIC)T .,
e (KB+KP+Moo+/Iu+JIC)

T
_ (KB+KP)
SR

(ov/4

A
cr

N3aep)XKU Ha aMOPTHU3aLMI0 OMpe/e/AaTcs no gopmyie:

P, %
+A4="2"KB.
100
PA
A=—2 KB
100
1000
A——PA 10)
100 o

OTuHnC/IeHUsI Ha TeKYIHil pEMOHT /J/Ifl 3/IeKTP0000py/[0BaHMsI COCTABJISIIOT OT
KanuTa/JIbHbIX BJIO)KeHUM:
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+4%
3%
2%
5%

OTuHC/IeHUs Ha TeKYLMil PEMOHT //If He3/IeKTPOTeXHUUEeCKOro 000py/A0BaHHA
COCTaBJ/ISIOT OT KaNlUTA/IbHbBIX B/I0)KeHHUH:

4%

3%

+2%

5%

3arparbl Ha TKYIIMA PeMOHT Onpe/e/ISITCA CJie/yI0l[UM BbIPpa)KeHUeM:
P, %
S | il KB.

N31ep)KKH, CBsI3aHHbBIE C 00C/Ty)KMBaHHEM 3/IEKTP0000pPY/J0BaHUs, OTIPe/|e/IAI0TCS
3aTpaTaMM, CBA3aHHBIMH C TIO//lep)KaHUeM CeTH B pad0ToCocOOHOM COCTOSIHUH, U
onpejessiercs mo popmysie (rae I' — 3arpaThbl Ha 00C/Ty)KMBaHHe OJHOU YC/IOBHOM
eAMHUIIbI CeTeM; > Ny — CyMMa BcCeX YC/JIOBHBIX e JUHUL] BAPUAHTOB):
+Hros - Fz Nye,

A
Ob NYE
A o5 =I"LN yg
Hop=I"y NylT

u

CToMMOCTH NOTPeO/IeHHOH 3/IEKTPO3HePIrHH 3/IEKTPOABHUIaTe/IeM OIpefe/sieTCs Mo:
+TIPO/IO/DKUTEIBHOCTY PAOOTHI 3/IEKTPOBUTATEIS B TeUEHHE TOZla Y aKTUBHOM
MOIL[HOCTH, TTOTpeb/isieMoii U3 ceTh

TIPO/IOJDKUTETBHOCTHA PAbOTHI 3/IEKTPOBUTATE/ISI B TEUEHHe I'o/ia U TOJTHON MOIIHOCTH,
notpebJisieMoit U3 ceTu

TIPO/IOJDKUTETBHOCTH PabO0ThI 37IEKTPOIBUTATESISI B TEUEHHUEe I'o/la ¥ PeaKTUBHOM
MOIL[HOCTH, TIOTpeb/isieMoii U3 CeTh

TIPO/IOJDKUTETBHOCTH PabO0THI 37IEKTPOIBUTATESISI B TEUEHHEe I'o/la U TeTJIOBON SHEPrUH
BBIJIE/IIEMOU 3/IEKTPO/IBUTATE/IEM

IIpouue npsiMbie M3/jepP)KKH NPUHUMAKOT 0T KallUTa/IbHbIX B/I0)KeHHUH:

25



o 10%
+10 1%
no 100%
o 5%

BbIUHC/IAIOT CPOK OKYINAeMOCTH 00/IBIIUX KaMUTA/IbHBIX B/IO)KeHHI 110
c/1ejlyl0IeMy BbIpa)KeHHIO:

K,~ K,
T =——
O m-u
+ 1 2
T=K1_K2
O m-u
1 2
T=K2_K1
O m-u
2 1
T=K2_Hl
O K -U

PacyeTHbIN CPOK 0KyNaeMOCTH CPAaBHUBAKT C HOPMAaTUBHBIM CPOKOM
okynaemocT Ton, KOTOPBIN A/l CeJIbCKOM HePreTUKU MPUHAT:

8,5 roga

+6,7 roga

5 et

2,5 roga

PacueTHblIe 3aTPaThl BK/IIOYAIOT B Ce0:

+KanuranbHble 3aTpaThl U eXKero/Hble 3KCITyaTaljMOHHbIE PACXO/bI

CroumocTts 1 kBT-uaca noTpe0ieHHO 3/1eKTPOIHEPT U U 3/IeMEeHTHI 3/IeKTPUUeCKUX
ceTeun

CroumMocTh NOTpeOIeHHOM 3/IeKTPOHePTyy U 3aTpaThl HA TEKYL[UN PeMOHT
Pacxozpbl Ha MOJiepHM3aLIMI0 060pY/J0BaHUS

CyMMa e)XerogHbIX KCIUTyaTalluOHHBIX M3/leP)KeK U YaCTU KaUTaabHbIX
BJIO)KeHUH, PUBe/IeHHasl K 0AHOMY roAly 3KCI/lyaTalMy, Ha3bIBaeTCsA:
PacuetHble 3aTpaThl

+IIpuBeéHHBIE 3aTPaTHI

HopmaTuBHbIl KO3 duiieHT 3¢ peKTUBHOCTH KalMTaIbHbIX BIIOYKEHUM

CpOK OKymaemMoCTH OOJIBIINX KalUTalbHBIX BJIOYKEHUN

TepMHUH «OTPedUTe/Ib YTeKTPUUECKOI SHeprun» 03HauyaeT:
+3/1eKTPOTIPUEMHUK WX TPYTINa 3/1eKTPONPUEMHHUKOB, 00beIMHEHHBIX
TeXHOJIOTMYECKUM MPOLIeCCOM U pa3MeLLaroIUuXCs Ha Onpeie/IéeHHOW TeppUTOPUU
amrapart, arperaT U [ip., Tipe/lHa3HaueHHbIH /1J1s1 Tpeobpa3oBaHus 3/1IeKTPUUECKON
SHEPruy B APYrou BUJ, SHEPTUU

3J1eKTPUYECKUU IBUTaTeb

HarpeBaTe/IbHbIN pUOop
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IToTpeduTeieil mepBoii KaTeropuyu MOKHO OTK/TIOYATh Ha BpeMs:
PYYHOI0 MepeK/It0YeHUs] MTUTaHUs

+HeJ1b3s1 OTK/IH0YaTh

24 yaca

2 yaca

IToTpebuTesiell BTOPOil KaTeropuv MOXXHO OTK/TIOUATh HAa BpeMsi:
+ PYUHOTO MepeK/roUeH s MUTaHuUs

HeJIb3s1 OTK/TI0UaTh

24 yaca

2 yaca

IToTpebuTeieil TpeTbel KaTeropuu MO)KHO OTK/IIOUATh Ha BpeMsi:
PYUYHOIO MepeK/It0YeHUs] MTUTaHUs

Heb351 OTK/I0YaTh

+ 24 yaca

2 yaca

MeTtop pacuéTa MOIIHOCTEeH Ha y4YacTKax ceTd no Ko3gdunuenram
0JHOBPeMEeHHOCTH NMPUMEHSIIOTCSI, eC/TH MOLIIHOCTHU NMOoTpeduTe/ieid 0T/IMUaITCA:
6onee uem B 4 pasza

MeHee yeM B 5 pa3

6onee uem B 5 pa3

+MeHee yeM B 4 pasa

CyMMHpOBaHHe Harpy30K MeT0/i0M Ha/{0aBOK OCYIeCTB/ISIETCS, eC/IU Harpy3Ku
OT/IMYAIOTCSI:

He OoJsiee yem B 2 pa3a

6onee uem B 2 pasa

+06oJs1ee uem B 4 pa3a

PaBHBI

Bonpocel ansi cobecegoBaHus

1) Uto BK/IIOUArOT B ce0s1 KaruTabHbIe BI0KEHHUSI Ha coopyskeHue JISIT?

2) Kak onipeziensitoTcsi u3/iep>KKU Ha SKCILTyaTalyio?

3) Kak onpezieifroTcsi aMOpTH3aLlMOHHbIE OTUMC/IEHUS U JJ151 Uero OHU HY>KHBbI?
4) Kak onpeiensieTcsi CPOK OKYIaeMOCTH KalUTa/lIbHbIX BIOXKEHUM?

5) Uto Takoe npuBeiEHHBIE 3aTPaThl U KaK UX OMNpe/le/IUTh?

6) UTo nokasbiBaeT HOPMAaTUBHBIN KO3(P(PULIMEHT KalUTA/IbHbBIX BIOXKEHUM?

7) Kakum 06pa3om BbIOMparOT IPOBOJAHUKM 110 5KOHOMHUYeCKOM TIJIOTHOCTH TOKa?
8) OOBACHUTH CYIITHOCTb METO/]a SKOHOMUUECKUX UHTEepPBasIOB.
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Tabmuua 1.5 Kpurepuu onjeHKH c)opMHPOBAHHOCTH KOMIIeTeHI{HI

Kop v HameHOBaHVe

Kpurepun oueHrBaHus C(hOPMUPOBAaHHOCTH KOMITETEHLH

WHWKaTopa (4acTy KOMIeTeHLIUH)
IOCTYDKEHUS Ha 6a30BOM ypOBHE Ha TOBBIILIEHHOM YPOBHE
KOMITEeTeHLMH (4acTH COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIEHKe
KOMIIETEHL[1H ) «yOOBJIETBOPDUTE/TBHO» «XOpOLIOo» «OT/IMYHO»
50-64% 0T MakCMMaIbHOTO 65-85% ot 86-100% oT MakCHManbHOro
Gana MaKCHUMaJILHOTO Gasiia 6asna
NO-1nkoc-2 CrygeHT, B OCHOBHOM, | CTyAeHT XOpOLIO 3Ha- CTy[eHT OT/IMYHO 3HAeT
OcyliiecTB/sieT 3HAeT MeTO/Ibl pacuéTa U | eT MeTofibl pacuéta u | METOABI pacteTa u 351660133
OLIeHKY BbIOOpa ceueHUM BBIGOpa ceueHuii ripo- | <& cHAH MPOBOJOB KabE/Ib-
6 6 HBIX 1 BO3QYLIHbIX ITMHUA
TexXHnu4yeckKkoro IMMPpOBOAOB Ka EJ'ILHLIE( n BO/JIOB Kd EJ'IBHLIX\IJ/I 5/IEKTPOIIepejauu C y‘-IéTOM
COCTOSIHUS BO3/YLLHBIX JIAHAU BO3/YLLHBIX JIMHUU SKOHOMHYECKOH 11e1eco06-

Ka0eJIbHbIX U
BO3/YIIHbBIX JTMHUH
3JIeKTpOTIepeiaunt

3/IeKTporiepeiauu ¢
yuéTOM 9KOHOMHUECKOMH
1jes1ecoo0pa3HOCTH,
yMeeT 5KOHOMUYECKH
000CHOBATh UMCJIO
paboTaroimmx
TpaHChOpPMaTOPOB Ha
TO/ICTAHL[MH, B/IaJIee€T
crocobaMu ¥ MeToIaMu
oripe/ie/IeHUs [IOTEPh
MOILI[HOCTH ¥ SHEPTUHU B
9JIEKTPUUYECKUX CETHX,
MO>KET aHa/IM3UPOBATh
VH(pOpMaLIo,
TeXHUYECKHe JaHHbIe U
TOKa3aTe/v B
OTHOILIEHUH
9KOHOMUYECKHX
rapamMmeTpOB
CTPOUTE/bCTBA U
9KCITyaTal|ii CeTEBOT0
X034ICTBa,
JIEMOHCTPHUPYET 3HaHUe
OCHOBHBIX CBE/IEHUH T10
5KOHOMUYECKOM
OTNITUMU3ALNU BeJIeHHs
Bcex pabor B cdepe
palioOHHBIX
3JIeKTPUUECKUX CeTeH,
HO MMeeT 1pobeJibl B
YCBOEHUM MaTepuasa, He
TIPEMNATCTBYIOIIHE
JalbHeNIeMy
00yueHHt0, MOXKeT
OCYI[ECTBJIAT OL[EHKY
TEeXHUUYECKOTO COCTOSTHUS
Kabe/lbHbIX U
BO3/YIIHbBIX JTMHUH
3JIeKTpOTiepeiaunt

3/IeKTporiepeiauu C
YU4ETOM 3KOHOMUU-
YyecKou 1iesiecoobpas-
HOCTH, yMeeT [10CTa-
TOYHO I'PAMOTHO 3KO-
HOMHYECKU 000CHO-
BaTh UMCJIO paboTaro-
LMX TpaHCc(opmaro-
POB Ha MO/ICTaHLUY,
BJIaJIeeT CriocobamMu u
MeTOZiaMU orpe/ierie-
HUSI IOTePb MOILLIHOC-
TH YU SHEPTUU B 2/I€KT-
PUYECKHUX CeTsX,
aHa/nIu3upyeT UHQop-
MaLUI0, TeXHUUeCKue
JlaHHbIe ¥ TI0Ka3aTesu
B OTHOIIIEHUH
5KOHOMHUYECKUX
rapameTpoB
CTPOUTELCTBA U
9KCIITyaTaluu
CeTeBOro X03sICTBa,
JIeMOHCTPUPYeT
3HaHMe OCHOBHBIX
CBeJleHUH 110
5KOHOMUYeCKOM
ONTUMMU3ALIUU
BeJleHUsI BCeX BUIOB
paboT B cdepe
palioOHHBIX
3JIEKTPUUECKUX CeTeH,
MOXKEeT OCYIeCTBJISITh
OLIeHKY TeXHUUeCKOro
COCTOSTHUS Kabe/TbHBIX
Y BO3/YLLIHBIX JIMHUAN
3/IeKTporiepeaun

Pa3HOCTH, SKOHOMHUECKH
rpaMOTHO 060CHOBBIBAET
K10 paboTarLIUX TPaHC-
(bopMaToOpoB Ha MOACTaH-
L[1H, B/IaZieeT Crioco0aMu
MeTO/IaMHU OTpe/ie/IeH s TI0-
Tepb MOIITHOCTH U SHEPTUH
B JIEKTPUUECKHUX CETHX,
aHanM3upyeT UH(POPMaALIUIO,
TeXHUUECKHe JIaHHbIe U T10-
Ka3aTe/y B OTHOLIEHHU KO-
HOMUYECKHMX TTapaMeTPOB
CTPOUTE/IbCTBA U IKCILTya-
TallMi CeTEBOT0 XO3SICTB,
3HaeT OCHOBHbIE CBEZIEHHS
10 SKOHOMHUYECKOU OMTHU-
MU3al[UH BeJIeHUs BCeX BU-
JIoB pabort B cdepe paiioH-
HBIX 3/IEKTPUUECKUX CEeTeH
1 3KOHOMHYECKOro oboc-
HOBaHUs TIPUHUMAaeMbIX
TEeXHUUECKUX PelIeHUH B
00J1aCTH 371eKTPUUeCKUX
cereli, rmyboKoe 3HaHUE
OCHOBHBIX CBe/IEHUH 00
9KOHOMMKE, YCBOUJT TTPUH-
I[UTTbI 000CHOBAHMS TIPOBE-
JleHust paboT, TTOKa3bIBaeT
TOHMMaHHe BapUAHTOB KO-
HOMMUYECKOro 060CHOBaHUS
MIOCTPOEHUS CeTel, C BbICO-
KOW CTereHb CaMOCTOsI-
TeJIbHOCTH BBIJE/ISIET I/1aB-
HbIe TTOIOKeHUsI B 00/1acTh
TEOpHU CeTel U CriocobeH
JlaTb KPaTKYIO XapaKTepHC-
THUKY OCHOBHBIM HIeIM
TeopeTHUeCcKOro MaTepHaa
JMUCIIUTUIAHBI, CIIOCO0eH
6e3011160yHO 060611 Th U
MIPUBOZUTD I0Ka3aTe/TbCTBa
TIPUHATBIX PEIeHuH, CBO-
60/1HO omepupyeT TepMu-
HaMH U TIOHATUSMM, CIIOCO-
OeH OCYIIeCTB/SATH OL[eHKY
TEeXHUUYECKOTO COCTOSTHUS
KabeJTbHBIX W BO3/YIIIHbBIX
JIMHUH 371eKTporepeauun
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Mopayns 5. IloBbieHHe HaAEKHOCTH PadOTHI YTEKTPUUECKHUX CeTel

TecTupoBaHue 110 MOAY/IIO 5.

Bbibepume 0OuH npasu/ibHblil 8apuUaHm omeema u Haxcmume KHONKy «/lasee»
3amMbIKaHUe Ha 3eM/1i0 Bo3AymIHbIX JIJII ¢ n30/1MpoBaHHOM HENTPaA/IbIO
onpejie/IfAOT MO:

TpaHchopMaTopaM TOKa

JJaHHBIM OCLIWJIIIOrpagoB

+ MCKa)keHHUI0 (pa3HbIX HaIpsLKeHUH

CBeZleHUsIM ToTpebuTesieit

CeTb MOXXeT padoTaTh A/TUTE/IbHOE BpeMsi C IOBPeK/JeHUeM:
OO6pbIB (ha3zHOrO MPOBO/IA

+IToBpeXkieHHast U30JISALYs OZHOU (pa3bl

Mexda3zHoe KOPOTKOe 3aMbIKaHUe

3aMbIKaHHe Ha 3eMJII0

IIpegoxpaHuTe/ 10 C MJIABKOM BCTAaBKOW COOTBETCTBYeT MapKHPOBKa:
K3-110

3P-36T3

+I1K-10

3POM-175/6

JlyroracuTe/ibHOM cpe/joil B MaC/ISIHbIX BBIK/TIOUATE/IAX SIB/ISIETCA:
+TpaHcdopmaTopHOe Mac/o

Bakyym

I'a3

Wounnas cpeja

Pa3beJMHUTE/II0 COOTBETCTBYeT MapKHpPOBKa anmnaparyphbl:
+PBK-10/2000

3POM-175/6

MKII-110-1000-20¥Y1

BBBK-220-63/2000

BakyymMHOMY BBIK/IIOUaTe/Il0 COOTBeTCTBYeT MapKHUPOBKa afnmnaparyphl:
3POM-175/6

MKII-110-1000-20¥1

+BB3-10-20/630

PBK-10/2000

CeueHue NMPOBO/A IMHUM BLIOUPAIOT I10:
+3KOHOMUUECKOM TIJIOTHOCTU TOKA
T10 TeMIlepaType OKpY’Karolllel cpefibl
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MeXaHWYeCKOU TTPOYHOCTHU
JJTMHe JIMHUU

st Toro uro6b1 yuecTh conporusieHue muHuU 10 kB npu pacuére ToKa
Tpéx(a3Horo KOpoTKoro 3aMbikaHusi Ha cropoHe 0,4 kB, Heo6xoguMo:
conpotuBnenue tvHuu 10 kB npuBectu K cropoHe 0,4 kB yepe3 ko3 ¢uLiieHT
TpaHchopmanmu TpaHcdopmaTopa 10/0,4 kB

+ conporusienye vHUM 10 KB nipuBecty K ctopoHe 0,4 KB uepe3 KBajpar
Ko3(duiveHTa TpaHchopmanuu TpaHcpopmatopa 10/0,4 kB

cornpotussieHre MMHUU 10 KB MOXKHO ITPOCTO C/I0XKUTH C CONIPOTUB/IEHUEM
TpaHcdopMaTopa

cornipotussieHre muHUU 10 KB He yuuThiBaeTcs

IIpu pacuéTe TOKa 0jH0()a3HOr0 KOPOTKOr0 3aMbiKaHKsi Ha ctopoHe (0,4 kB
noacraHuuu 10/0,4 kB, nonyuarmen nuranue no JuHuM 10 xB:

conpotuBnenue tuHuu 10 kB npuBectu K ctopoHe 0,4 kB yepe3 ko3 ¢uLieHT
TpaHchopmaumu TpaHcdopmaTopa 10/0,4 kB

conpotuBnenue tvHuu 10 kB nipuBecTy K cropoHe 0,4 kB yepe3 KBagpaT Ko3(pduiyeHTa
TpaHchopmaumu TpaHcdopmaTopa 10/0,4 kB

cornpotussieHre MMHUU 10 KB MOXXHO ITPOCTO C/I0XKUTH C CONIPOTUBJIEHUEM
TpaHcdopMaTopa

+ cornporusiienve vMHUM 10 KB He yuuTbIBaeTcs

Conporus/ienue Zi B (popMyJie NOKa3bIBaeT:

TI0JIHOE COIIPOTUBJ/IEHUE Lieln

IIOrOHHOE COIpOTHBIIeHue rposoja BJI

+ COMPOTUB/IEHUE MET/IU: «(pa3a — HOJIb»

TIpUBe/IeHHOe COTIPOTUBJIEHHE CeTU K 0a31CHOMY HaIlpsSKeHU0

Tok moBpexjaeHus 0y jeT HauboIbIINI B y/Ja/IeHHO! TOUKe CeTH Mpu:
oaHoda3zHoMm K3

AByxgasnom K3

+ TpéxdaszHom K3

yaapHoM Toke K3

Pa3beuHUTE/Ib HY)KeH JJIf:
OTKJ/IFOUeHHs Harpy3Ku
+C034aHKs BUAMMOI'O pa3phbiBa
TIPOBEPKM HaMNpsKeHUs (a3
3alUTHI OT MepeHarnpsKeHUn

Brik/1ouaTenb HAIPY3KH HY)XXEH JJiA:

+ OTK/IFOUeHUS Harpy3Ku
TIPOBEPKU HampspKeHus Qa3

30



yBeJInUeHUsl HarpsbKeHUsl ToTpeduTeieit
yrpaB/eHusl YJIMYHbIM OCBellleHueM

Pa3psagHMKH HY)XHBI JAJIf:

TIepeK/IF0YeHUsT YMciia BUTKOB CO CTOPOHBI BBICIIETO HAIIPSKEHUsT
+ 3allUThI OT MepeHarpsHKeHus

OTKJ/TFOUEHHUS Harpy3Ku

CO3/J,aHus BUAMMOIO pa3pbiBa

B cetu HanpsbkeHueM Bbiiie 1000 B ¢ u3o1upoBaHHoOM HEMTPa/IbI0 PU 3aMbIKAaHUHU
Ha 3eM/110 (pa3bl A ¢a3Hble HanpsDKeHUs1 HeMoBpPeXX/ieHHbIX (pa3 0THOCUTE/TbHO
3eMJIM JOCTUTal0T:

+U,. =3U, U, =3U,
U, =~2U, Uy =30,
Up = \EUC U = \EUC
Upye =3U, Uge =30

B cetn HanpsbkeHueM Bbiie 1000 B ¢ u3o/iMpoBaHHON HeUTpPaIbi0 NPH
3aMbIKaHUM Ha 3eMJII0 (pa3bl A eMKOCTHbIe TOKHM HeloOBpeXXAeHHbIX (a3
OTHOCUTE/IbHO 3eMJIU JOCTUTAIOT:

+IBK:\/§IB ICK:\EIC
[BK:\/EIB ICK:\EIC
[BK:\/glc ICK:\EIC
Iy =31, [CK:\/glc

Yepe3 MecTO 3aMBbIKaHUA B C/Iydyae MeTa/JIMYeCKOro 3aMbIKaHUs B CeTH BbIILIe
1000 B c u3o/1poBaHHO HEMTPa/IbIO Oy/eT MPOTeKaTh TOK:

OpvHapHBIM eMKOCTHOU

Y 1BOeHHBIM €MKOCTHOU

+YTpOeHHbIV eMKOCTHOU

TpoTeKaTh He OyzeT

B cersx ¢ Bo3aymiHbiMu JIJII TOKM 3aMBbIKaHUS HA 3¢MJ/II0 He NIPEeBbILIAKOT:
100 A

+10 A

5A

1A

3a3zem/isI01[eMy peaKTOPy COOTBeTCTByeT MapKMPOBKa anmnaparyphl:
K3-110

+3P-36T3

[MK-10

3POM-175/6
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OJieKTpUUecKoe coeiiHeHNe ABYX TOUeK 3/IeKTPUUYeCKOH Lenu C pa3TuuYHbIMHU
3HaUeHUSAMH NMOTeHI{Ma/Ia, He Mpe/JyCMOTPeHHOe KOHCTPYKLel yCTPoNCcTBa U
HapylIawiiee ero HOPMaJIbHYI0 pa0doTy, Ha3bIBAeTCs:

+KopoTkoe 3amMbiKaHue

CBapHoe coeiuHeHMe

Kpenex

TexHrueckoe coeIMHEHUE

Jlyroracure/ibHOM Cpe/i0il B BAKYYMHBIX BBIK/IIOUATe/IAX SIB/ISIETCH:
TpaHcdopmaTopHOe Mac/o

+Bakyym

I'a3

Wounnas cpeja

Bonpocel ansi cobecegoBaHust

1. Kakuve OCHOBHbIe CXeMbl HCIIOJIb3YIOTCA Ha 3/eKTPOCTaHLMAX I[Py BblJaue
MOLLIHOCTU B 3HEPrOCUCTEMY?

2. Tlosichute cxemy c ['PY 1 oco6eHHOCTH eé pUMeHeHUsl.

3. TlosicHuTe 6/10YHYIO CXeMYy U 0COOEHHOCTH e€ TpUMeHeHMUs.

4. [lns yero npeAHa3HaueHbl COOCTBEHHbIE HY /bl 3/1EKTPOCTaHLMI?

5. Ot Kakoro yCTpoucTBa MoayvaroT nmuranue norpeburenu CH?

6. M3 kakoro ycjaoBus  BbIOMpaeTcsi MOIIHOCTb  TpaHcdopmaropa Ha
3/1IeKTPOCTAaHL[AU?

7. Kakue TpeboBanus nipeabsiBisier [1YD k notpebutesnsm I, IT u 11l kaTeropuii no
HaZIEXXHOCTH 37IeKTPOCHA0KeHUsT?

8. Tlosichute, Kak BbiOpaTh TpaHCchOpPMAaTOpbl  TOJCTAaHLMM  MUTAOLIe
notpeburerneii I kaTeropuu.

9. 3apucyiiTe ¥ OSCHUTe pabOTy TUTOBBIX CXEM T0/ICTAHIIUM.

10. ITosicHute, uto Takoe ABP u /1719 yero oH Hy’KeH.
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Tabmua 1.6 Kputepum orjeHKH cOpMHPOBAHHOCTH KOMIIeTeHI{HI

Kozg u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HauMeHOBaHHe (4acTv KOMIeTeHL1H)
WHMUKaTopa Ha 6a30BOM ypOBHE Ha MOBBILLIEHHOM YDPOBHE
JIOCTHIKEeHUS COOTBETCTBYET OL|€HKe COOTBETCTBYET COOTBETCTBYET OL|€HKe
KOMIIeTeHL|UU «YJOBJIETBOPUTEJIbHOY OLIeHKe «XOpOLLIO» «OTJTMYHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMIIETeHL[H) MaKCHMaJIbHOTO bOaria MaKCHMa/lbHOI'0 MaKCHUMaJIbHOTO bOaria
bania
N-111Koc-2 CTyzeHT, B OCHOBHOM, CryzeHT XOpoLLOo CTyZleHT OTJIMUHO 3HaeT
OcyugectsisieT 3HaeT IpaBwia 3HaeT IpaBwia rpaBUJia yCTPOMCTBA 3/1eK-
OLIeHKY yCTPOMCTBa yCTPOMCTBa TPOYCTaHOBOK, IMOHSTHS
TeXHUUECKOT 0 3/1eKTPOYCTaHOBOK, 3/1eKTPOYCTaHOBOK, HaJIé>)KHOCTU B 3/IeKTpUYeC-
COCTOSTHUS OCHOBHBI€ TTOHATHSA OCHOBHbI€ TIOHATUSL | KUX CeTSX, YBEPEHHO yMeeT

Ka0eJIbHbIX U
BO3/YIIHbBIX JTMHUH
3JIeKTpOTiepeiaunt

Ha/|é>)KHOCTHU B
5/IeKTPUYECKUX CeTSIX,
yMeeT I1JIaHUPOBaTh
My TH TTOBBILLIEHUS
Ha/|é)KHOCTH U
KOHOMUYHOCTH paboThI
3JIeKTPUUECKUX CeTeH,
3HaeT MeTO/Ibl pEMOHTa
palioOHHBIX
3JIEKTPUUECKUX CeTel,
MOJKeT aHaIu3UupOBaTh
VH(pOpMaL1IO,
TeXHUYeCcKre JaHHbIe U
roKasaresy B
OTHOILIEHWH TTOBBILLIEHUST
Ha/I&KHOCTU paboThI
3JIeKTPUUECKUX CeTeH,
JIeMOHCTPUPYET 3HaHUE
OCHOBHBIX CBeJIeHUU O
Ha/|é>)KHOCTHU
3JIEKTPUUECKUX CeTel,
3HaeT OCHOBHbIE
TIPUHLIUIILI TIPOBEZIeHUST
paboT, HO UMeeT
nipobenbl B yCBOEHUH
Marepuasa, He
NpensTCTBYIOL{1e
JaNbHelIeMy
00yueHHI0, MOXKeT
OCYILIeCTBJISATh OLIEHKY
TeXHUUECKOT0 COCTOSTHUS
Kabe/bHbIX U
BO3/YLUIHBIX TUHUN
3/1eKTporiepeiauun

Ha/|é>)KHOCTHU B
3/IEKTPUYECKUX CeTSIX,
yBEPEHHO yMeeT
TJIaHUPOBATh MyTU
TIOBBILIIEHUS
Ha/|8)KHOCTH U
5KOHOMUYHOCTHU
paboThI
3JIeKTPUUECKUX CeTeH,
BJIafleeT Iepe/jOBbIMU
MeTOo/laM{ PeMOHTa
palioOHHBIX
3JIEKTPUUECKUX CeTeH,
aHa/nM3upyer
VH(pOpMaL1IO,
TeXHUYecKre JJaHHbIe
Y TIOKa3aTe/u B
OTHOLLIeHUU
TIOBBIIIEHUS
Ha/I&KHOCTU paboThI
3JIeKTPUUECKUX CeTeH,
3HaeT CBeJIeHUs O
Ha/|é>)KHOCTHU
3JIEKTPUUECKUX CeTeu,
YCBOWJ/I IPUHLIUIIBI
rpoBe/ieHus1 paboT 110
yBeIUUeHUIO
HaZI&KHOCTU paboThI
3JIEKTPUUECKUX CeTeu,
MOJKeT OCYLLeCTBJISATh
OLIeHKY TeXHUUeCKOro
COCTOSTHUS Kabe/TbHBIX
Y BO3/YLLIHBIX JIMHUN
3/1eKTporiepeiaun

TIJIaHUPOBaTh U pa3pabarkl-
BaTh MYTH MOBBIIIEHHUS
Ha/I&KHOCTU U 9KOHOMUU-
HOCTH paboThl 3/1eKTpUYec-
KUX CeTel, BajieeT repefio-
BbIMM METOJJaMU PeMOHTa
paliOHHBIX /1eKTPUYECKUX
ceTel, aHaM3upyeT UHPOP-
MalUio, TeXHUYeCcKue JlaH-
Hble Y M0Ka3aTe/y B OTHO-
IIIEHWUH TTOBBIIIIEHHST Ha/IEX-
HOCTH paboThbl 3/1eKTpUYec-
KUX CeTel, OTJIMUHO MOHU-
MaeT MPUHILIUITBI TTOBbIILIe-
HUS HAZIE)KHOCTU paboThl U
MIOCTPOEHMUS CeTel, C BbICO-
KOU CTereHbl0 CaMOCTOS-
TeJIbHOCTH BbIJieJIsieT I1aB-
HbIe MTOIOKeHUsI B 00/1acTh
TEOpHU CeTel U CriocobeH
JlaTb KPaTKYIO XapaKTepuc-
THUKY OCHOBHBIM HIeIM
TeopeTHYeCcKOro MaTtepuasa
JUCIUTUIAHBI; criocobeH
6e3011160yHO 060611aTh U
MIPUBOJUTH JI0Ka3aTe/lbCTBa
TIPUHATBIX PEIIeHuH, CBO-
60/1HO omepupyeT TepMHHa-
MU U TTOHSITUSIMH O TTOBBI-
IIeHUY HaJIE)KHOCTHU ceTel
TIpY MOHTa)Ke, HaJlaJIKe 1
9KCIUTyaTaliui paloHHBIX
3JIeKTPUUECKUX CeTeH,
CriocobeH OCyIIeCTBIIATh
OLIeHKY TeXHUYeCKOT 0
COCTOSTHUS Kabe/TbHBIX U
BO3/YIIHbBIX JTMHUH
3/IeKTporiepe/iauu
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2 ODEHMBAHMWE ITMCBbMEHHBIX PABOT CTY/JIEHTOB,
PEI'VJIAMEHTUPYEMBIX YYEBHbBIM IVNIAHOM

KypcoBas pabora «IIpoeKTHpoBaHHe PailOHHBIX Y/TIEKTPHUECKHX CeTei»

TunoBass KypcoBasi paboTa, BBINOJHSETCS 10 BapdaHTaM B COOTBETCTBUU C
MEeTOIMUeCKUMHU YKa3aHUSIMU.

KommuectBo BapuanToB — 30.

Bomnpocsl /151 3aluThl KypCOBOUM paboThbl BHIOMPAIOTCS M3 BOMPOCOB [I/Is1 KOHTPOJISI
0a30BbIX 3HaHUH CTY/€HTOB.

Tabuna 2.1 — @opMupyeMbie KOMIETeHIUH (WM MX YAaCTH)

Kop v HaMeHOBaHMe UHMKaTOpa JOCTHKEHUSsI OrneHOUHBIE
Kop v HaumeHOBaHue
KOMITeTEeHLIUN Marepuassl U
KOMITeTEeHLIUU
(4acTv KOMIeTeHL1H) cpe/iCTBa
[MKoc-2. CriocobeH
IIpoBepka
OCYLL|eCTBJIATh OL[€HKY NO-1nkoc2 OcylilecTsisieT OLleHKY conenarms KP
TeXHUUECKOT0 COCTOSTHUS TeXHUUECKOTO COCTOSTHUS Kabe/TbHbIX 1 ’Eéap ra KP '
KabesbHBIX U BO3/YIIHbIX BO3/lyLLIHbIX JIMHUW 37IeKTponepesaun U4
N (cobecenoBanue)
JIMHUM 3/1eKTpoIepejauu

Tabsmna 2.2 — Kpurepun o1jeHKH KypCOBOH paboThI

ITokasarenu KonnyectBo 6asnnoB
MHWHHUMaJIbHOe MaKCUMaJlbHOe
Cobuttofienne rpaduka BbinoHeHUs: KP 15 30
Copiep>kaHvie U TIpUCYTCTBUE 3JIeMEHTOB 5 10
Hay4HbIX uccnefoBaHuii B KP
3awura KP 25 50
AKTHUBHOCTB IpH BeInosiHeHUU KP v ripu 5 10
ny6nryHoi 3auuTe gpyrux KP
Hroro: 50 100

OueHka CHOPMHUPOBAHHOCTH KOMITETEHIMI TIPU BBLITIOJIHEHWH W 3alljuTe KypPCOBOW pPabOThHI
ocy1ujecTisieTcs 1o 61okam: «Coziep)kaHue U TIPUCYTCTBHE /IeMeHTOB HayuHbIX McciiefioBaHui B KP»
u «3awmura KP».

Kputepuu orjenrBanusi copMHUpPOBaHHOCTU KOMIIETEHLUI Tpe/icTaB/ieHbl B Tabuie 2.3.
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Tabmna 2.3 — Kpurepun onjeHKH ¢()OpMHPOBAaHHOCTH KOMIIETEHIIMI 110 KYPCOBOH pabore

Kop u Kpurtepuu orjeHrBaHus CHOPMHUPOBAHHOCTH KOMIIETEHI[UH
HauMeHOBaHKe (4acTH KOMITETEHIH)
WH/MKaTopa Ha 6a30BOM ypOBHE Ha TIOBBIIIIEHHOM YPOBHE
AOCTIDICHIA COOTBETCTBYET ONEHKE | s rpercTByer oweHke COOTBETCTBYET OLIeHKe
KOMTIIeTEeHLIAH «Y/IOBJIETBOPUTETLHO» . o
(uacTs £0-64% o1 «xopowo» 65-85% ot «oTuHo» 86-100%
KoMrieTeHI ) MAKCHMATEHOrO Gaga | MAKCAMATBHOTO Ga/ula | OT MakCHMMasibHOro Gaia
N-1nkoc-2 CTyJieHT BBITIOJTHU CTyJieHT BBITIOJTHU PaGoTa BbIro/IHeHa U 3a-
Ocyujectsasier | paboTy B CPOK, B paboTy B CPOK, XOPOILIO HiKII[eHa 10 OKOHYaHHs
OLIEHKY OCHOBHOM, 3HaeT 3HAeT MEeTOUKH 0003HaUeHHOr0 CPOKa C
TEXHUUECKOTO METO/IMKH TIPOBEJIeHHsI | TPOBEeeHHsI IPOEKTHBIX CObMOAeHHEM TIpaBH/
opopmsienust. CTyjeHT
COCTOSIHUSI MPOEKTHBIX PadoT, paboT, ymeeT Ha

Ka0eJIbHbIX U
BO3/YIIIHbBIX JTMHUH
3JIeKTpOTIepeiaunt

yMeeT IJTaHUPOBaTh
paboThI C yuéTom
5KOHOMUYeCKOM
1jes1ecoobpa3HOCTH, B
OCHOBHOM, BJlafieeT
criocobamu 1
HaBbIKaMU aHaJv3a U
0606111eHNs
VMH(pOpMaLUy,
TeXHUUECKUX [JaHHBIX,
roKasaTesiel u
pe3y/IbTaTOB paboThI,
WX CUCTeMaTH3alliu B
OTHOIIIEHUU
MPOEKTUPOBAHUS
palioOHHBIX
3JIEKTPUUECKUX CeTeH,
JIEMOHCTPUPYET 3HaHHe
OCHOBHBIX CBeZIeHUM O
MeTo/iax pacuéra u
MOCTPOEHUS
3JIEKTPUUECKUX CeTel,
YCBOMJI OCHOBHbI®
TIPUHLIUIILI TIPOBEZeHUST
MPOEKTHBLIX paboT HO
MeeT HeZlopaboTKHU B
OCBellleHWH MaTepuarna,
He TIPerATCTBYIOIIHe
JaNbHelIemMy
obyuenuto. B pabote
MIPUCYTCTBYIOT
HEKOTOpbIe JIEMEHTHI
HayUHBIX
HcciieJoBaHUMN

JIOCTaTOUHO BBICOKOM
yPOBHE TIJIaHUPOBATh
paboTkI € yuéTom
5KOHOMUYECKOM
000CHOBAaHHOCTH U
1jes1ec000pa3HOCTH.
Brnazeer criocobamu u
HaBbIKaMU aHaJiv3a U
0606111eHMs
VMH(pOpMaLUy,
TeXHUUECKUX [JaHHBIX,
roKasaTesiel u
pe3y/IbTaTOB paboThI; UX
CUCTeMaTU3aluu B
OTHOIIIEHUU
MPOEKTUPOBAHUS
PaiioOHHBIX
9/IEKTPUUECKUX CeTei.
[emMoHCTpUpYyeT 3HaHUe
CBeJleHHI 0 MeTo/lax
pacuéra ¥ [I0CTPOeHUs
3JIEKTPUUECKUX CeTel,
YCBOWJI TIPUHLIUTIBI
TIPOBe/IeHUS TIPOEKTHBIX
pabot. B pabote
MIPUCYTCTBYIOT 3/IEMEHThI
HayUHBIX UCC/Ie/JOBaHUI

OT/IMYHO 3HAET METO/JUKH
MIPOBE/IEHUS TIPOEKTHBIX
pabot. CTyaeHT Ha BbICO-
KOM YPOBHE yMeeT I/IaHu-
poBaTh paboThI C yUETOM
9KOHOMUYeCKoi 060CHO-
BaHHOCTH M Ljesiecoobpas-
HocTH. ['my6oKo BriazeeT
crocobaMu ¥ HaBbIKaMH
aHasM3a 1 060011eHUs
MHbOpMaLMY, TEXHUUEeC-
KUX JJaHHBIX, TIOKa3aTesei
Y pe3y/ibTaToB paboThl, UX
CcHCTeMaTHU3aly B OTHO-
IIIeHUY TIPOEKTUPOBAHUS
PalOHHBIX /IEKTPUUECKUX
ceteid. [lemoHCTpUpyeT
3HaHHE OCHOBHBIX CBe/jie-
HUM 0 MeTO/Iax pacuéTra u
TIOCTPOEHHMS 37IEKTPUUEC-
KHX CeTeH, yCBOMJI TIPHH-
L[UTTbI TIPOBE/IEHUS TTPOEKT-
HbIX pabort. ['y6oko yc-
BOWJI TIPUHIIMITBI TTPOBe/ie-
HUS paboT, TTOKa3bIBaeT
TTOHMMaHHe MeTO/IOB
TIPOEKTUPOBAHMSI palOH-
HBIX 3/IEKTPHUECKUX CETEH,
C BBICOKOU CTereHblo ca-
MOCTOSITE/TbHOCTH BbIJ[e-
JISIET TJIaBHBIE TI0JIOXKEHMUSI
B 00/1aCTH Teopuu ceTeil U
criocobeH AaTh KPaTKyIo
XapaKTePUCTUKY OCHOB-
HBIM HIesIM TeopeTHYec-
KOTO MaTepuasia JUCLIUII-
JIUHEI, criocobeH Oe301u-
60uHO 0600111aTh ¥ TIPUBO-
JUTb J0Ka3aTe/IbCTBa
TIPUHATBIX PEIIeHUH,
CBOOO/IHO OTIepUpYeT Tep-
MUHAMH Y TIOHATUSIMU O
TIPOEKTUPOBAHUHU CETeH.
B pabore npucyTcTBytOT
3JIEMEHTBI HayUHBIX
HCCcaeJ0BaHUM
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ba3oBelli  ypoBeHb  C(OPMHUPOBAHHOCTU  KOMIIETEHLMM, COOTBETCTBYIOIIUWA  OL|€HKe
«y[IOBJIETBOPUTE/ILHO», CUUTAETCSl JOCTUTHYTHIM, €C/IM CTYAEeHT MO0 WTOram IOATOTOBKM U 3allUThbl
KypcoBoi paboTel HabupaeT oT 50 #o 64 0asioB, TMOBBIIEHHBI YPOBEHb CUMTAETCSI JOCTUTHYTHIM,

eC/IU CTyZeHT HabupaeT oT 65 o 100 6anioB, MPU 3TOM OLIEHKE «XOPOIIO» COOTBETCTBYeT 65-85
0a/110B, OIIeHKe «OTJMYHO» 86-100 OasoB..

3 OIIPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOHN ATTECTAIINA

@DopMbI MPOMEXXYTOUYHOM aTTecTaljuu M0 AUCLIMILIMHE: 3a4em, IK3aMeH.

OLNEHOYHBIE MATEPHUAJIbBI 1 CPEACTBA /11 IIPOBEPKUN
C®OPMUPOBAHHOCTU KOMIIETEHIIVI

ITKoc-2. Cnoco0eH OCyImIeCTB/IATHh OI€HKY TEeXHHMYECKOr0 COCTOSIHHS Kale/JbHBbIX H
BO3/]yIIIHBIX JIMHUM 3/1eKTpornepeaum.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eAPUAHM omeema

1. Ha MOACTAHIUAX, OT KOTOPbIX MMO/IY4aKOT IUTAHHUE HOTPEGI/ITEJII/I Inll KaTeropum,

yCTaHAB/IMBAOT KO/IMYECTBO TPAaHC(OPMATOPOB:
1

+2
3

KaTEFOpI/IH HOTPE6I/IT€J’I€ﬁ He BJ/IMAeT Ha BBI6OP KO/In4yeCTBa TpaHC(l)OpMaTOpOB Ha 1104 CTaHIINK1

2. ®opmyna I'.A. VIn1apuoHoBa onpejeiseTcs CJleAyIIHM BbIpaKeHHeM:

1000
HOM 00 2
~ 1000
HOM - \/—
1000
HOM \/7
1000

H OM \/—

3. EmkocTamu ¢a3a-da3za u pasza-3ems 00yc/ioBaeHa npoBojumocts JIDII:
+PeakTuBHasg

AXTUBHas
IlonHag
Omuueckas
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3afiaHUA OTKPBITOr0 THIIA
Jatime pa3zeepHymbiii omeem Ha 60npoc

4. C KakoH Lie/1b10 BBINO/JTHAETCA KOMIIeHCalis peaKTUBHOM MOIIHOCTH?

IIpasunbHbili omeem: KomrieHcallysi peakKTUBHOM MOIL{HOCTH TI03BOJIsieT YMEHBIIUTh TOK B MUTaroLLei
JIMHUM 3a CUET COKpalleHWsl ero peakTUBHOW COCTaBJ/SIOLIeM U KaK C/eCTBHe CHU3UTh IOTepU
5/IeKTPO3HEPryy B 3TOW JIMHUU.

5. Kak ompejensiercsi HOMHUHA/IbHAasi MOLIHOCTH CH/IOBBIX TPaHC(OpMaToOpPOB Ha MOACTAHLMAX?

IIpasuabHbili omeem: MOIHOCTh CHJIOBOTO TpaHChOpPMaTopa orpejensieTcss 1o  (Gopmysie
S

_Pm
S HOM ™~

" rpe Stn — pacueTHas Harpy3ka nogcraduuu; ki = 1,4...1,5 — koadduieHT gomnycrumoit

reperpyskm):

6. Kak yBeuuutb radapur JIDII?
IpasunbHbili omgem: [Inis yBennuenus rabapura JISIT MOXKHO MTPUMEHUTh 00Jiee BHICOKHE THITOBbIE
OTOpbI Y (W/IM) YMEHBIIUTD JJIMHY [TPOJIETOB MEXY OIOPaMH.

7. JI/is yero mpeJHa3sHa4YeHbI CHCTeMa o0ecneueHusi COOCTBEHHBIX HYX/| 3/IEKTPOCTAHIUH?

IMpasunbHbili omeem: Cucrema obOecrieueHUs COOCTBEHHBIX HYXKJ Ha 37€KTPOCTAHLIAAX
npeJjHa3HaueHa /il MUTaHUs TTOTpeOuTeseH, 3a/ieliCTBOBAHHBIX B TEXHOJIOTMUYECKOM ITporiecce paboThl
9JIEKTPOCTaHI[UM (OCBellleHre, OTOT/IeHWe, BeHTU/IALUS, BO30Y)K/IeHHe TeHepPaTOPOB U MUTAHUe [IPYTUX
BCITIOMOT'aTe/IbHbIX CHCTEM)

Jonoanume

8. Omops1 BJID no pPa3/ie/IAI0TCA Ha: IePeBAHHBIE, )Ke/1€300eTOHHbIE, MeTa/UTHUeCKHe.
IIpasunbHbIli omeem: MaTepHany.

9. [Insa BJID Hanpsokenuem o 110 kB npumensiercsa T-oopa3Has .
IIpasunbHblli omeem: cxema 3aMell|eHMsl.

10. Hauonpmuii TOK KOPOTKOr0 3aMbIKaHHsI B YAQJIEHHOH TOYKe CeTH OyAer mnpH
KOPOTKOM 3aMbIKaHHH.
IIpasunbHbili omeem: TpéxdasHOM.

11. Ceuenue nposopa JIOII onpejensior o TOKa.
IIpasuabHblli omeem: S5KOHOMUUYECKOM IIOTHOCTH.

dopma NpoMe)XyTOUHOM aTTecTaliyiy N0 AUCHUILIMHE 3auem (Moayau 1-2).

OkoHuaTe/bHbIE pe3y/bTaThl 00ydeHUWs ((HOpPMUPOBaHUS KOMIIETEHLMI) OIpeZessitoTCs
TIoCpe/ICTBOM TepeBo/ia 6aioB, HabpaHHBIX CTYAEHTOM B TIPOL{ecCe OCBOEHHSI JUCLIUIUIMHBI, B OL|eHKU:
6a30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIeTEHLIUA CUYMTAeTCs [JOCTUTHYTBIM, eC/U pe3yJbTaT
o0yueHUst COOTBETCTBYeT oLleHKe «3auTeHo» (50-100 peTHHTOBBIX OassioB).

dopma NpoMe)XyTOUHOH aTTecTaliy N0 JUCLHHIIMHEe 3K3ameH (Moaym 3-5).

OkoHuaTe/bHbIE pe3y/bTaThl 00ydeHUWs ((HOpPMUPOBaHUS KOMIIETEHLMI) OIpeZessitoTCs
TI0Cpe/ICTBOM TiepeBo/ia 6ansioB, HabOpaHHBIX CTYJEHTOM B TIPOLiecCe OCBOeHMUsI JUCLIUI/IHBI, B OL|eHKH:

— 6a30BbIN ypoBeHb CPOPMUPOBAHHOCTH KOMIIETeHLIMU CUMTAETCs! JIOCTUTHYTHIM, €C/IU pe3y/ibTaT
00yueHHsi COOTBETCTBYET OLIeHKe «yA0B/IeTBOpUTe/NbHO» (50-64 peMTHHTOBBIX OasiioB);

37



— TIOBBIIIIEHHbIN YPOBeHb C(POPMHUPOBAHHOCTU KOMIIETEHLIUA CUWUTAeTCS JOCTUTHYTBHIM, eC/d
pe3y/nbTaT 00yueHusi COOTBETCTBYeT OLleHKaM «XOpoIio» (65-85 peWTHHroBbIX 0asioB) U «OTIUYHO»
(86-100 peUTUHTOBBIX OaslIOB).

4 TIOPSA/IOK ITPOBEJEHUSA IIOBTOPHOI

IMPOMEXYTOUYHOHN ATTECTAIIUA

dopma IpoMeKyTOUHOM aTTecTallyy Mo JUCLIUIIVHE: 3a4Yem, IK3aMeH.
@®oH/J, OLIEHOUHBIX CPEeACTB [l TIDOBEAEHUS TIOBTOPHOM TPOMEXYTOUHOM aTTecTalyu
(dopMuUpyeTcst U3 UKC/la OLIEHOYHBIX CPEJCTB TI0 TEMaM, KOTOPbIe He OCBOEHBI CTYIEHTOM.

IIpumeuaHue:

[ononmHuTe/TbHbIE KOHTPOJIbHBIE MCITBITAHUS TTPOBOASATCS /il CTYZEeHTOB, HabpaBimx MeHee 50
0a/10B (B cooTBeTCTBUM C «[10I0’KEHNEM O MOAY/TbHO-PEUTHHIOBOM CHCTEME).

dopma NpoMeXyTOUYHOM aTTeCcTalUM M0 AUCHUIVIUHE 3auem (Moay/u 1-2)

Tabmuua 4.1 — Kpure

HH OI€HKH C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI]I/Iﬁ

Kop v HauMeHOBaHMe
WHJUKaTOpa [JOCTHKeHUsI
KOMTIeTeHLIUU
(yacTu KOMITeTEHLIUU)

Kputepuu olieHMBaHus1 CPOPMHUPOBaHHOCTHU KOMITeTEHLIUN
(yacTy KOMITeTEeHLIMN)

COOTBETCTBYET OLleHKe «3auTeHo» 50-100% oT MakcuMasibHOro basia

M,Z[‘ll'[Koc-Z
Ocy1ecTBisieT OLeHKY
TeXHUUECKOT'0
COCTOSIHUS KaOe/IbHBIX U
BO3/yILIHbIX TUHAN
3JIeKTporiepeaun

B pazpenax gucturinHbl «CTPYKTypa pallOHHBIX /1IeKTPUUECKUX CeTel,
yTipaB/ieHUM UMHU U obcmyxuBaHre» U «[IpoekTHpoBaHue
3/IeKTPUYECKUX CeTel» CTYJEeHT, B OCHOBHOM, [IOKa3bIBaeT 3HaHUe 1
TOHMMaHUe TeM, pa30rpaeTcsi B MOHATUSX «PaliOHHBIE 3/IeKTpUYEeCKUe
CeTU», IOHMMaeT CTPYKTYPYy PallOHHBIX /IEKTPUUYECKUX CEeTel,
OCHOBHBI€ MPUHLIMITBI yTIpaBIeHUs1 UMH, 00CTy)KUBaHUS U
MIPOEKTUPOBaHUsI, CIIOCOOEeH OCYILIeCTBIIATh OLeHKY TeXHUUYeCKOTo
COCTOsIHUS KabeTbHbIX M BO3[YLIHBIX JIMHUW 3/1eKTporepesiaun

dopma NpoMe)XyTOUHOH aTTecTalyiy N0 ANCLHUII/INHE IK3aMEH.
Tabmuua 4.2 — Kpurepum orjeHKH coOpMHPOBAaHHOCTH KOMIeTeHIMH (3K3aMeH) (MojyH 3-5)

KOoMIIeTeHIIH

KO,E[ 1 HaMMeHOBdHHle
NHAWKATOPA OOCTH>XXKEHUSA

(4acTv KOMIeTeHL1H)

Kpurepuu orjeHrBaHUsi CPOPMUPOBAHHOCTH KOMITeTEHLIUU
(4acTv KOMIeTeHL1H)
Ha 6a30BOM ypOBHE
COOTBETCTBYET OIL[eHKe «yA0BIeTBOPUTETLHO»
50-64% oT MakCUMaaLHOro basia

3/IeKTporiepeiaun

N-1nkoc2 OcylyecTsiisier MOZAYyJiel, 3HaeT OCHOBHbBIE M0JI0’KeHUs] TEOPUU MOHTa)KHBIX U
OLIeHKY TeXHUUeCKOro HaJlaZIoYHbIX paboT, 5KOHOMHUYECKOT0 000CHOBAHKS
COCTOSTHUS Kabe/TbHBIX U MPUHUMaeMbIX TeXHUUeCKUX PellleHU U TTOBBIIIIeHUsI
BO3/yILLIHbIX TUHAN

CTyAEHT, B OCHOBHOM, BJ/iafie€T MdTe€pHa/IOM I10 TeEMaM

HaZIE>)KHOCTU pabOThI 37IEKTPUUECKUX CeTel, criocobeH
OCYIECTBJIATh OL[€HKY TeXHUUECKOTO COCTOSTHUS KaOe/TbHBIX U
BO3/IyIIHBIX JIMHAN 37IeKTporiepejaun
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Tabsuia 4.3 — Kpurepum onjeHKu cOpMHUPOBAHHOCTH KOMIIETeHIUH M0 KYPCOBO¥i padoTe

Koj 1 HauMeHOBaHue
WH/IMKaTopa
JIOCTVDKeHUSsT

KOMIIeTeHI[U1

(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTY KOMITETEHLIMH (4acTH
KOMITeTeHLMH)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «yZ0BJIeTBOPUTETbHO»
50-64% oT MakcuMaJbHOro Oasia

M,Z[‘ll'[Koc-Z
Ocy1ecTBsieT OLeHKY
TeXHHUUECKOI'0
COCTOSTHUS Kabe/TbHBIX
Y BO3/YLLIHBIX JIMHUN
3/IeKTporiepeaun

CTyJieHT BbINIOHK paboTy Ha 6a30BOM ypoBHe 0popM/IeHUs TTpU
OTCYTCTBUM MMPUHLIMITHA/IBHBIX OIIMOOK U HeJJOUETOB, 1€MOHCTPUDPYET
3HaHUe OCHOBHBIX CBeJIeHUI 0 MeToJjaX pacyéTa v IMOCTPOeHHUs
3/IEKTPUYECKUX CeTel, yCBOU/ OCHOBHBIE TIPUHLUITLI TIPOBeIeHUs
TIPOEKTHBIX paboT, HO UMeeT HeIopabOTKY B OCBELeHUH MaTepHuara,
He TIPeMnsATCTBYOIIME AabHelieMy ooyueHuto. B pabore
MIPUCYTCTBYIOT HEKOTOPbIE 37IeMeHThbl HayYHbIX UCC/Ie/JOBaHUH.
CryzeHT criocobeH OCyILeCTB/ISITh OLIeHKY TeXHUUeCKOT'0 COCTOSIHUS
KabeJibHBIX U BO3/YIIHBIX JIMHUI 371eKTporiepeaun
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