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ITacnopT (oHa OLeHOYHBIX CPe/JCTB

Taomna 1
dopmMupyemsble OneHouHbIe
Mopyne Koymuect
KOMIEeTeHL[UU MaTepHrasibl
JUCLIUTIVHBI BO
WU X YaCTU Y Cpe/iCTBa
CtpykTypa
allOHHBIX
P TectupoBaHue 36
3JIeKTPUYECKUX 3aupra ITP
ceTeu, Ux
’ (cobecemoBaHme) 15
yrnpaBjieHue 1
o0cyXKMBaHNe
[IpoekTripoBaHue TecTtupoBaHue 40
9/IeKTPUYECKUX 3amura [P
ceTeu (cobecenoBaHmMe) 38
[TKoc-2. CriocobeH
TecTtupoBaHue 21
MoHTaXKHBIe OCYLL[eCTBJIAATh OLIEHKY 3aumra TIP
Y HaJjlaJJ0uYHbIe TeXHUYECKOTO COCTOSTHUS (co 6eL§e oBatue) 15
paboThI KabebHbIX U K COB;L a6oTa 30
OKOHOMUYECKOe BO3AYLIHEIX IHHHH e )
3J/IeKTporiepegayu TectupoBaHue 21
o00CHOBaHHe Sawura [1P
MPUHUMAaeMbIX
TEXHI/IUIGCKI/IX (cobecenoBaHwMe) 8
N KypcoBast pabota 30
peleHun
[ToBblIlLIeHUE
TectupoBaHue 21
HaJle)KHOCTHU Sauyara TIP
aboThI
EJ‘IEKT HUECKIX (cobecenoBaHme) 10
P Kypcogasi pabora 30
ceTeu




1 OHEHOYHBIE MATEPUA/JIbI, HEOBXO/NMBbIE

JIJ1s1 OLIEHKHY 3HAHUM, YMEHHNM U HABBIKOB JIEATE/IPHOCTU
B ITPOIOECCE OCBOEHUSA JNCLHUITVIMHDBI

Tabsura 1.1 — dopMupyembie KOMITETEHI[UN

Kop u OrjeHOUHbIe
Kop v HaMeHOBaHKe MHAUKATOPA JOCTUXKEeHUs
HauMeHOBaHue MaTepuasbl
KOMIeTeHI[UH (4aCTH KOMIEeTeHL[UH)
KOMIIeTeHL[UU U CpeJiCTBa
Moayab 1. CTpyKTypa paMOHHBIX 3/IEKTPHUECKHX CeTel,
UX yIpaB/ieHHEe U 00C/Ty)KUBaHHE
NO-1nkoc2 OcyiiecTBasieT OLEHKY TCk (TCn)
TEeXHAYECKOT0 COCTOSTHUS KabeTbHBIX U 3awwmra [1P
BO3/1YLIHBIX JIMHUM 3/IEKTpOIiepe/ilaur (CobGecenosanue)
Mopayab 2. IIpoeKTHpOBaHHeE 3/IEKTPHUECKHUX CeTer
N -1nkoc2 OCy1jecTBisieT OLIeHKY TCk (TCn)
[TKoc-2. TEeXHAYECKOT0 COCTOSTHUS KabeTbHBIX U 3amura [P
Criocoben BO3/1YLIHBIX JIMHUM 3/IEKTpOIiepejlaun (Cobecenosanmue)
OCYyIIeCTBJ/IATb Mopayib 3. MoHTa)XHBIE M HA/Ia[J0YHbIe Pa0OTHI
OL|eHK
HEHKY N -1nkoc2 OcCymjecTBisieT OLeHKY TCk (TCm)
TeXHUYeCKoro 3amura [P
TEeXHAUYECKOT0 COCTOSTHUS KabeTbHBIX U
COCTOSIHUS o (CobecenoBanue)
BO3/YLLUHbIX JIMHUU 3/IeKTpOIiepesauun
Kabe/bHbIX U Y poTTeP Kypcoas pabora
BO3/YLIHBIX Mopaynb 4. JKoHOMHUUYeCKOe 000CHOBaHHe
AR NMPUHNUMAEMbIX TEXHUUYECKHUX peleHuH
3/1eKTponepesia W/I-1rkoc-2 OCYLLIECTENSET OLIEHKY gfﬁﬂg;cg%
un TEeXHAYECKOT0 COCTOSTHUS KabeTbHbBIX U
(CobecenoBanue)

BO3yIIHBIX JTUHUMN JJ/IeKTpoIriepegaduu

KypcoBast paboTa

Mopayb 5. IToBbIlIeHHEe HA/IE)KHOCTH PA00ThI 3/IeKTPHUECKHX

ceTer

UO-1nkoc2 OcyiiecTBasieT OLEHKY
TeXHUUECKOI'0 COCTOSTHHUS KabeTbHbIX U
BO3/yIIIHbIX JIMHUW 371eKTporiepeiaun

TCk (TCn)
3awura [P
(CobecenmoBanue)
KypcoBast paboTa




O1jeHOUHbIe MaTepUa/Ibl U CPeJCTBa /I NPOBEePKHU
copMHpPOBAHHOCTH KOMIIETeHIIUM

Mopaynb 1. CTpyKTypa palOHHBIX 3/IEKTPHYECKHX CeTeM,
yrpaB/ieHHe UMM U 00C/Ty)KMBaHHe

TecTupoBaHue

Bbl6€pllm€ HEeCKO/IbKO Nnpdsu/ibHblX 86dpudHmMoe omeema u Haxdcmume KHONKY «,Z[aﬂee»
HOpMaﬂbHaﬂ TEMIIEPATYPAd OXJ/IAXK/AAKIIEro Bo3yxa A1 TpchcbopmaTopa
cCoCTaBJ/ideT.

+10°C (50%)

0°C

(+)+25°C (50%)

+5°C

Bbibepume o0uH npasuibHblil ApUAHM omeema u Haxcmume KHOnKy «/laiee»

Ilpu reHepaTOpHOM HanpshKeHUH, paBHoM 10 kB, nuTanue COOCTBEeHHBIX HYK],
ynekrpocraniuii (TIL) ocymecTB/isieTcs yepe3 TpaHcopMaTop COOCTBEHHBIX
Hy)X/, TCH HanpsikeHueM:

10/0,4 kB

+10/6 xB

10/0,22 kB

10/10 kB

HomMuHa/NIbHYI0 MOIIHOCTh OAHOT0 TpaHcdopmaTopa cBsa3u B cxemax TII] c I'PY
(rae Sta1 cuct — MOIHOCTD, Bbl/JaBaeMas 3/1eKTPOCTaHI[Uel B CHCTeMY)
PeKOMeH/lyeTCs onpeaenarb (opMy/iou:

S > S 121 CUCT
HOM™ 4

S

1oL CUCT
HOM™ 3

S

TOLCUCT
HOM™ 5

S

o[ CUCT
HOM™ 2

HoMuHa/IbHYH0 MOIHOCTh Ka)XXAOr0 0/10UHOr0 TpaHc(opmaTopa CBsA3M B 0/I0UHBIX
cxemax TOI c n oguHakoBBIMHU arperaTraMmu (rje Stasi cuct — MOIHOCTb,
BbllaBaeMasi 3/IeKTPOCTaHLlieH B CUCTeMY) PeKOMeHAYyeTCsl onpe/e/ifiTh
¢opmynoii:

S > STSLICHCT
HOM™ 5

S

TOLCUCT
HOM™ 2

S



S > S 121 CUCT

HOM n

S

o[ CUCT
HOM™ 1

S

Ha nmojacTaHIusaX, 0T KOTOPBIX MO/Iy4arT nuTanue norpedurem I u Il kareropuw,
yCTaHaB/IMBAKOT KOJIMYeCTBO TPaHCopMaTopoB:

1

+2

3

Kareropus rotpeburesneii He BIUSeT Ha BIOOP KO/IMUeCTBa TpaHCGOpPMaTOpOB Ha
TO/ICTaHI[UN

MomHocTh TPaHC()OPMATOPOB HA MO/CTAHI[UHM BHIOUPAETCS C yYeTOM JA0IMyCTHMOM
neperpy3kKu B pexxumMe:

HOPMaJIbHOM

+ aBapuKMHOM

HOMUWHaIbHOM

X0JIOCTOM

ITox aBapyMUHBIM Pe)XUMOM MOHHUMAKOT:
+aBapuiHOe OTK/I0UYeHre OJHOro TpaHc(opmaTopa
aBapuiiHOe OTKJIFOUeHHe ABYX TpaHC(hOpMaTOpPOB
OOpbIB (ha3bl

[TasieHyie HaTIPSPKEHUS Y TIOTpeoUTest

Boipa)keHHe /15l BIOOPa HOMHHA/ILHOW MOIIJHOCTH TPAHC(OPMATOPOB UMeeT BH/|
(rpe St — pacueTHas Harpy3ka nojacrannuu; ki = 1,4...1,5 — Koagdurppent
AOIMYCTUMOU Neperpy3Ku):

S _ STH

HOM ™ k
n

TUNOBOM CXeMOM MO/ICTAHIMHU He ABJIAETCH:
TynukoBas

+TynukoBasi KonbLieBasi B He3aMKHYTOM CXeMe
TpaH3uTHas B 3aMKHYTOU CXeMe

TpaH3uTHasi B MarucTpajibHOM CXeMe




Jlnst odecrieueHust Tpan3ura MomHoctd B PY BH npeaycmarpuBaercsi:
COopHBIe ITHHBI

+Pabouas riepeMbIUKa C BBIK/TFOUATeIeM

[JByxuenHas JTUHUSA

[Ba TpancgopmaTopa

Eciu B cocTaB morpeduresieil BXOJAT Y1eKTponpueMHUKH I kaTeropun, Ha
CeKI{MOHHBIX BBIK/IIOUATEe/IAX [pejyCMaTPpUBaeTCAa:

IIbB

+ABP

PITH

TT

Juana3on pery;iupoBanusa PITH Ha TpaHcdopmaTopax C BbICIIUM HalpshKeHUeM
110 kB cocraB/siet:

+5x1,78%

+19x1,78%

+5x1,5%

+10%1,5%

JMuana3oH peryaupoBanusa PITH Ha TpaHcdopmMaTopax ¢ BBICIIMM HanpsDKeHHeM
220 xB cocraBser:

+5x1,78%

++8x%1,5%

+5x1,5%

19x1,5%

PacmmndpoBka abopeBuarypor KPY:
KOMILJIEKCHBIE pa3psiIHbIe yCTaHOBKH

KOMILJIEKC PEMOHTHBIX YCTPOWCTB

+KOMIIJIEKTHOE pacrpezie/TUuTe/TbHOe YCTPOUCTBO
KOMITEHCAIIMOHHBIN PeTysaToOp, YHUPULIIMPOBAHHBIN

TM-110/10 paciiudpoBbIBaeTCA:

TpaHChOpMaTop C MaCasHbIM OXJlaXKjeHreM HaripsbkeHreM 110 kB Ha 10 kB
TpaHC(hOpPMaTop C MaC/asSHbIM OXJIaXKjeHreM HaripsbkeHreM 110 B Ha 10 B
+TpaHc(opMaTop C MacC/sSTHbIM OXJIaXKeHreM To/iHasi MOITHOCTh 110 KB HaripsbkeHue Ha
riepBuyHOM cTopoHe 10 kB

TpaHchopMaTop Tpexda3sHblii C MaC/ISTHBIM OXJIaXKAeHreM MoJiHast MolfHocTh 110 kBA
HanpsbKeHWe Ha Bbiciier ctopoHe 10 kB

Mo1HOCTH TEPBUYHON U BTOPHYHOM 00MOTOK CH/IOBOro Tpancopmaropa
OT/IMYAKOTCS:

B TISITh pa3

Ha K03 duireHT TpaHchopMalUu



+OHU TTPUOM3UTE/TEHO PaBHBI
3aBUCHUT OT MapKu TpaHCc(opMartopa

JddekTrBHOE 3a3eM/IeHNe HEUTPA/IM 03HAYAET:

HelTpanb coeiIMHeHa C 3eMJ/IEN uepe3 TOKOOTPAHWYMBAOLIUI peakTop
HelTpanb UMeeT HEeMOCPe/ICTBeHHYO CBsI3b C 3eMJIEH

HelTpanb coeZIMHEeHa C 3eMJIEN uepe3 pa3beJUHUTE/b

+ HelTpasib, COeIMHEHHAs C 3eMJ/IEN uepe3 pa3psiZIHUK WU OrPaHUUKTe/Th
riepeHarnpspKeHUs]

Cetu 110 kB u BbIlIIe padoTaroT C:

[JIyXUM 3a3eMJIEeHUeM HeWTpaau

3¢ peKTHUBHBIM 3a3eM/IeHHEeM HeUTpaiu

+ rayxuM U 3(PdeKTHBHBIM 3a3eM/IeHHeM HeUTpaiu
C KOMITeHCMPOBaHHOW HEWUTpPaJibio

Cenbckue cetu 0,38 kKB uame Bcero pabdoraror c:
+ TJIyXUM 3a3eMJIeHHeM HelTpau

M30/IMPOBaHHOM HEWTpPa/Ibio

3¢bPeKTUBHBIM 3a3eMJ/IeHHeM HeHTpaiu
KOMITeHCMPOBaHHOW HEWUTPaJibio

Certu 6...35 KB B Poccuu padoramor c:
M30/IMPOBAaHHOW HEWTpPa/blo

KOMITeHCMPOBAaHHOW HEWUTPaJIblo

+ W30/IMPOBaHHOW U KOMIIEHCUPOBAaHHOW HEUTPa/Ibio
3¢hPeKTUBHBIM 3a3eMJ/IeHreM HelTpanu

B cersx 110 kB ¢ 3¢)¢peKTHBHO 3a3eM/IEHHON HEUTPA/IbI0 HY/IEBYI0 TOUKY
TpaHc(opMaTopoB 3aLIULIAI0T MOCPEACTBOM:

peakTopa

BBIK/TFOUaTe/ el BBICOKOT'O HarlpshKeHUst

+ pa3psiiHUKa

PasbvegunHuTesis

YacTtp HeliTpasei TpancgopmaTopoB B ceTsax 110 kB pa33eM/siioT C 1je/1b10:
+ CHWKeHMs ToKa ofiHo(da3Horo Ao BenuurHbl 60% TpéxdaszHoro K3
yBeJIMUeHUs CpOKa CJTy>KObI TpaHCcopmaTopa

3al[UTHI TOTpebuTeseit

C LIeJIbI0 yBeJInueHusi Toka ofHoda3Horo K3

KoMneHcanuo Toka 3aMbIKaHUA Ha 3eMJII0 B CETH C M30/IMPOBAaHHOM HeNTPa/IbI0
BBINIOJTHAIOT C 1e/IbI0:

yMeHbllIeHUs] BO3/ieiCTBUe TOKa Ha 060pyoBaHMe

BLIDOBHSTh HaNpsKeHUs (pa3 OTHOCUTETbHO 3eMJTH

8



+ yMeHbIIIeHHsI BO3/IeMCTBHE TOKA Ha 000py/I0BaHKEe B MECTe 3aMbIKaHMUs
obecrieueHust HOpMabHOM paboThI MOTpebuTeNel

KoHcTpyKkTHBHAA (MOCTOAHHAA) HaJ0aBKa HaNPsDKeHUA Y CHIOBBIX
TPaHcdOpMaTOPOB COCTABJ/ISAET:

(-5%)

(-2,5 %)

(+2,5%)

+ (+ 5%)

JIuHusA, nUuTaKINasa pAaj TpaHcdopMaTOpHbBIX NOACTAHLIMH WIN BBOJbI K
3/1IeKTPOYCTaHOBKAM MOTpe0duTe/1eid, Ha3bIBAeTCs:

KonblieBoi

3aMKHYTOM

+PacnipeenurensHON

['naBHOU

TepMHH «IOTPedUTE/Tb YTEKTPUUECKOH IJHePTrUi» 03HAYAeT:
+371eKTPOITPUEMHUK WUJTH TPYTITA 3/IEKTPOIPUEMHHUKOB, 00be JUHEHHBIX
TeXHOJIOTMYECKUM MPOLIeCCOM M pa3MeLLarInXCsl Ha OnpeeIéeHHOW TepPUTOPUH
amrapar, arperaT H [p., Tipe/JHa3HaueHHbIH /1J1s1 TTpeobpa30oBaHus /IeKTPUUeCKO
SHEPrUy B APYTOU BUJ, SHEPTUU

37IeKTPUYECKUU IBUTaTehb

HarpeBaTe/IbHbIN IprOop

IToTpeduTe el mepBoil KaTeropuu MOXKHO OTK/TIOYATh HAa BpeMs:
PYUYHOTO MepeKI0YeHNs MTUTaHUs

+HeJIb3s1 OTK/TIOUaTh

24 yaca

2 yaca

IToTpeduTesiel BTOPOil KaTeropuv MOXKHO OTK/TIOUATh HAa BpeMsi:
+PYUYHOr0 MepeKI0UeHNs MUTaHUs

HeJIb3s1 OTK/TIOUaTh

24 yaca

2 yaca

IToTpeOuTesiel TpeTheld KaTeropuu MO)KHO OTK/IIOUATh Ha BpeMsi:
PYUYHOTO MepeKT0UeHNs TUTaHUS

HeJIb3s1 OTK/TIOUaTh

+ 24 yaca

2 yaca

He cymecTByeT 00MoTKa TpaHcdopMaropa:
+PacujenieHHas




PacriaenHas
PaccoenviHeHHast
YcuneHHasa

He cymecTBYIOT TpaHcopMaTopbI:
IIByx0OMOTOUHBIE

TpexobMoTOUHbIE
ABTOTpaHC(hHOPMaTOPEI
+I1sTHOOMOTOUHBIE

BapuaHT TpaHcopmaTopa, B KOTOPOM NepBUYHAsi 1 BTOPUYHAsA 00MOTKH
Coe/INHeHbI HAMPAMYI0 U MMEKT 3a CUET 3TOr0 He TO/IbKO MAarHUTHYI0 CBfI3b, HO M
3/IEKTPUYECKY10, Ha3bIBAeTCH:

+ABTOTpaHCpOpmMaTop

Tpanchopmarop ¢ pacireryieHHOW 06MOTKOM

TpexoOMOTOUHBIN TpaHC(HOpPMATOp

Tpancdopmarop ¢ PITH

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

+2500 kBA

1 kBA

2610 kBA

HanpspkeHde 00MOTKH BbICIIEro HanpsbkeHus Tpancgopmaropa TC3-100/10-Y 3:
100 kB

+10 kB

3 kB

113 kB

Knumaruueckoe ucnoiHeHue Tpancopmaropa TMH-2500/110-Y1:
TMH

2500

+¥1

110

Knumaruueckoe ucnoiHeHue Tpancgopmaropa TC3-100/10-Y 3:
+¥Y3

TC

C3

10

10



BOIIpOCbI AJIA COﬁECEAOBaHI/IHZ

PN B W=

YTo 03HauaeT TePMUH HOMUHA/IbHOE HanpsijiceHue?

Kakum 06pa3oM MOKHO OTIpe/ie/TuTh HOMUHAIbHOEe HampspKeHHe CeTu?
Uto Takoe PITH u jj11 yero oHO HyKHO?

YTo 03HayaeT TEPMUH NPONYCcKHAst cnocobHocmb JIDTT?

UTo 03HaUaeT TEPMUH HAMypa/abHAs1 MOWHOCmMb JIDII?

Kak orpesieiuTh HOMHUHa/IbHOE HanpsbkeHUe 110 popmysie Ctusiia?
[Tpu kakux ycnoBusix ¢popmysia CTuia aét npreMieMblid pe3y/bTar?
Kak onpezsennT HOMUHaIBHOE HaTlpshKeHUe 1o (popmyJie 3anecckoro?

9. B kakux ciayuasx cjiefyeT MpUMeHsTh (opmyJy 3areccKoro?

10.Kak onpezeiiT HOMUHA/IBHOE HampsbkeHWe no Gopmyse VnnaproHoBa?
11.B uém npeumytectBo popmyssl MintapuoHoBa?

12.C KakKoU LieJIbl0 BBIMOJ/IHAETCS KOMIIEHCALUsl PeKpeaTUBHOU MOILIHOCTH?
13.Kak paccunTaTh MOIHOCTh KOMITIEHCUPYIOL|eH YCTaHOBKU?

14.Kakue MpuéMHUKH B OCHOBHOM TTOTPeO/ISIIOT peaKTHBHYIO MOII[HOCTb?
15.Vcxopst u3 yero omnpe/ensieTcss MeCTO YCTAaHOBKU KOHZIEHCAaTOPHOM b6aTtapen?

Tabmuna 1.2 — Kpurepun oneHKH c(OpMHPOBAHHOCTH KOMIIeTeHINH

Kopg v HaumeHOBaHME

Kputepun onjeHrBanusi cOpMHPOBaHHOCTH KOMIIETEHL[UN

COCTOSIHUS Kabe/lbHBIX U
BO3/lyLLIHBIX JTMHUW
3/1eKTporiepeiauu

WH/IMKaTopa
(4acT KOMIeTeHLUM)
JIOCTYKeHUs
KOMTIIETEeHI[UH
1 COOTBETCTBYET OlleHKe «3auTeHo» 50-100% oT MakcuManbHOro bGansa
(4acTv KOMIETEHLMH)
N/I-1rkoc-2 CTyJieHT, B OCHOBHOM, TTOKa3bIBaeT 3HAHWE U IOHUMaHHe TeM MOZY/Is,
Ocy1recTBsieT OLIEHKY | pa30upaeTcs B MOHATUSAX «PaliOHHBIE /IEKTPUUYECKHE CETH», TOHUMAaeT
TeXHUUeCKOT O CTPYKTYPY PallOHHBIX 37IEKTPUUECKUX CETel, OCHOBHbIE TTPUHIIUTIBI

yTpaB/IeHUsI UMU U 00C/Ty)KUBaHHSI; CITIOCOOEH OCYITIeCTB/ISATh OIIEHKY
TEXHUYECKOTO COCTOSTHUS KaOeTbHBIX M BO3AYIITHBIX JTMHUH
3JIeKTporepeaun

Mopayanb 2 IIpoeKTHpOBaHUe 3/IEKTPHUECKHUX CeTer

TecTupoBaHue 110 MOAYJIIO 2.

Bbibepume 00uH npasuwibHblil BApUAHM omeema U Haxcmume KHOnKy «/laiee»
Ilpu yBeIMueHNH HOMHUHA/IBHOTO HAMPSDKEHHUsI CeTH MOTePH MOLHOCTH:

+CHWXKAITCA
YBe/IMUUBAIOTCS

OCTAIOTCAd HeM3MEeHHBIMU

ncye3saroT

IKOHOMHYECKH HEJIECOOﬁpEBHOE HOMMWHA/IbHO€ HAIIPpAXKEeHHUE HE 3dBHUCHUT OT:

MolL1HOCTH Harpy3okK

KoHdurypauuu s/ekTpoceTu
Criocob60B peryMpoBaHUsI HalIPsDKeHYsT
+XapakTepa NouB MECTHOCTH
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HoMmunanbHoe HallpsOXKEeHHe JJIeKTpoIiepejauu oT HEPEAaBaEMOI‘/’I MOIIHOCTHU /IMHHH
H €€ PAaCCTOAHUA HAX0AUTCHA B 3dBUCHUMOCTH:

HomuHanbHOe Hallps>XeHKre He 3dBUCUT OT IIapdaMeTPOB JIMHUHN

+UemMm BbIlLIE rnepegdBaeMass MOIHOCTb U OoJIbLIIe pacCToOdHHNE, TEM BbIIIE€ HOMHWHA/IbHOE
HaIllpsA>XeHKre JIMHUU

UeM HmKe rnepegdBaeMad MOIHOCTE U OoJIbIIIe pacCTodHME, TEM BbIlI€ HOMHWHA/IbHOE
HaIlpsA>XeHKre JIMHUA

YeM BbILLIE rnepegdBaeMasd MOIMHOCTE M YeM MEHBIIIE PACCTOAHKME, TEM BBIIIE
HOMHHAJ/IBHOE€ HAIIpSAyKeHHe JIMHUN

He siB/isieTCcsi HOMUHA/IbHBIM HarmpsDKeHHe:
10 xB

20 kB

35 kB

+48 kB

JIMHa TUHUM 3/1eKTponepejauu paBHa 2200 KM y HOMUHA/IbHOT0 HAaNPsDKeHUs:
330 kB

+750 kB

70 kB

220 kB

IIpepenbHas J/IMHA TMHUM 1eKTponepesaun paBsHa 3000 KM y HOMHMHA/IBHOTO
HaNpsKeHUs:

330 kB

750 kB

500 kB

+1150 kB

Pacmndpyiite abopeBuarypy ycrpoiicrea PITH, ycranaB/imBaeMoro Ha
TpaHcdopmarop:

PacnipefieMTeTbHbIN MOJAKAYMBAIOLIAKA HACOC

PaBHOMepHBIN MOHWKAIOLUK HOX

+PerynupoBanue nof, Harpy3Kou

PyOuIbHUK TOAIIUITHAKOBBIN HOPMaJIbHBIM

®opmysia CTHI/Ia onipe/ie/isieTCA C/ie/[yI0IHMM BbIpa)kKeHHeM:
U oy =434\L= 16 P

+Upoy=434N[+16 P
U oy = 4,34 \L— 4P
U o= 5NL= 16 P

®opmysia A.M. 3anecckoro onpeje/sieTcs C/ieyl0OL{MM BbIpa)KeHUueM:

+ U= W (100+15 )
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U o= 100 15L)
U o= M10- 15L)
U o= 1= 15L)

®opmyiia I'.A. NnnapuoHoBa onpeje/isieTcsa CJIeAyIOLUM BbIpa)kKeHueM:
1000

U
"M 500 2500
L P

_ 1000
12500 2500
L P
1000
U =
500 500
L P

1000

12500 N 2500
L P

IToTepu aKTUBHOM MOIIJHOCTH B IMHUHU 3aBUCAT OT:

riepe/ilaBaeMoOV aKTUBHOW MOILIHOCTUA U aKTUBHOTO COMPOTUB/IEHUS TUHUN
repe/ilaBaeMoOV aKTUBHOU U PeaKTMBHOW MOILIHOCTEU

+ repeJjaBaeMoV aKTUBHOU U PeaKTUBHOU MOILIHOCTEM, aKTUBHOTO U PEaKTUBHOTO
COTIPOTUBJIEHUMN TUHUMU

AKTUBHOT'O Y PEAKTUBHOI'O CONPOTUBJIEHUN JIMHUU

UHOM

U pou =

OTK/I0HEeHHe HaNpsDKeHHsl y moTpeduTe/1ed B padoueM pexuMe JJOMyCKAeTCs B
npejesax:

+2,5%

+7,5%

+5%

++10%

IToTepeii HaNIpsKeHUs B JIMHUM 3JIeKTpPoIepeauy Ha3bIBAKOT:

OT/IMYMe HaMpsKeHWsi OT HOMUHA/IBHOTO 3HaUeHUsl B TIPOL[eHTaX

+ aqrebpanvecKyro pa3HOCTb MeX/y HarpsyKeHHeM B Hauasie v KOHIle IUHUU
reoMeTpUUeCKyt0 Pa3HOCTh MeX/y HallpsbKeHUeM B Hauasie U KOHLe JTMHUU
pa3HULy MeX/y HallpsbKeHUeM B Hadasie U B KOHLe JTMHUU

OTK/IOHeHHeM HanpspKeHUs B JIMHUM YJIeKTpornepeaud Ha3bIBaKT:
areOpanueckyro pa3HOCTh MeX/y HalpsPKeHHEeM B Hauasie U KOHLIe JTMHUU

+ pasHUIy MeXXy HOMUHA/IbHBIM 3HAaUEHHUEM HaIlpsDKEHUS U HaTIPSDKEHUEM Y
MOTpeOuTe/NIs B MPOI[eHTaX

Pa3HULLy MeXy HarpspkeHHeM B Hauasle U B KOHL[E JINHUU

reOMeTPUUECKYH0 Pa3HOCTh MEXXy HalpsDKeHWEeM B Hauasie ¥ KOHIle JTMHUN
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ITapeHreM HaNpPsDKeHUsA B JIMHUM Y/IeKTponepejaud Ha3bIBAOT:

Pa3HULY MeX/y HarpsbKeHWeM B Hauasie U B KOHL|e JITMHUU

+ reoMeTpUYeCcKyr0 pa3HOCTh MeXX/y HalpsbDKeHWeM B Hauasle U KOHLe JIMHUU

Pa3HUITY MeXy HOMUHA/TbHBIM 3HaUeHWeM HarpspKeHHsI U HarpspKeHUeM Y TIoTpeOuTe s
B MPOLIEHTax

anre6panuecKyro pa3HOCTb MeXKy HarpspKeHWeM B Hauajie ¥ KOHIIe JIMHU

B cersx 0,38 KB y noTpeduTe/ieil HOpMHUPYETCA:
raJieHyie HampsoKeHust

TOTEPU HaTPSKEHUS

+ OTK/IOHEHUe HalpsyKeHUst

YPOBEHb HarpsKeHUst

PEFyJII/IPOBaHI/Ie HaIIpAKeHHUA B 3/IEKTPHUYECKHUX CETAX INIPUMEHAIOT /1A
+1oJep>KaHus OTK/IOHEHUST HallPsSDKEHUs B IpeJies1aX HOPMHPOBAHHbBIX 3HAUeHUH 10
I'OCT

noaaep>XxaHus HalIpsDKeHM, O/IM3KOTr0 K HOMHWHA/IbHOMY

CHM)KeHMS I0TePb HAIlPAXKeHMHs

CHM)XeHMs I10TePpb MOIIHOCTHU

BcTpeuHoe peryJiMpoBaHUe HaNpPsHKeHUSA — PeXXUM, IMPU KOTOPOM HalpshKeHHe:
TIOBBILLIAIOT B MIEPUOJ, MUHUMYMa Harpy3Ku

TIOHW)KAIOT B MIepUOJ, MaKCUMyMa Harpys3kKu

+TIOBBILLAIOT B MIEPUOJ, MaKCHMMyMa Y TIOHW)KAlOT B MIepU0J, MUHUMYyMa Harpy3Ku
TIOHW)KAIOT B MepUOJ, MaKCHUMYyMa U TIOBBILLIAIOT B MIepUOJ; MUHUMYMa Harpy3Ku

KoHcTpyKTHBHAas (MOCTOAHHAs) HA/{0aBKa HANPSDKEHUS Y CHJIOBBIX
TPaHC(OpPMaTOPOB COCTABJISIET:

(-5%)

(-2,5 %)

(+2,5%)

+ (+ 5%)

HamnpsikeHue, Npu KOTOPOM arrapar, MallliHA WIM JIUHUSA [Pe/iHa3HaYeHbl /IS
AJTUTE/TbHOM PaboThI:

MuHHMMa/IbHOe

+HomuHanbHOe

MakcuMasbHOoe

dakTuueckoe

JInnus, nuTawumas paj TpaHcopMaTOpPHBIX MOACTAHIUM WIM BBOJABI K
3/1eKTPOyCTaHOBKAaM MOTpeduTeIei:

KosiblieBast

3aMKHyTast
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+PacnpejenurenbHas
['naBHas

Cetn Ae/JIAT 110 POoAYy TOKA:
+HEPEM€HHOFO U TTOCTOAHHOI'O
MakcuMa/bHOIO U MMHHMMAa/IbHOT'O
HomuHanbHOro u Q)aKTI/I‘—IeCKOFO
FeHepaTopHoro " a/IbTEPHATHUBHOI'O

Jl/1s1 U3roToB/1eHUsA U30/IATOPOB He UCI0/1b3yeTCd MaTepHal:
CrekJio

dapdop

[Tonumep

+ A TFOMUHUHN

Tun HerTpanu snekrpuueckou ceru 0,38 kB:
+I'nyxo3a3em/eHHast

N3omupoBaHHas

KomMneHcupoBaHHast

Cets 0,38 kB He umeeT HelTpanu

O/ieKTpUUYecKasi ceTb HanpsnhkeHueM Bbimie 1000 B ¢ 60/1bIIMM TOKOM 3aMBIKaHUS
Ha 3emi110 (cBbie 500A) ucnob3yeT TUI HEMTPA/IN:

+I"nyxo3a3eM/ieHHYO

V301MpOBaHHY O

KoMmrieHCUpOBaHHYO

W3011poBaHHas WM KOMIIEHCMPOBaHHYHO

Be/siluunHa, paBHasi Pa3HOCTH MeXX/]y 3HaUeHHeM YacCTOThI B /JAHHOM TOUKe CHCTeMbI
3/IEKTPOCHA0)KeHHsI B pacCMaTpUBaeMbIid MOMEHT BPeMeHH U ee HOMHHA/TbHBIM
3HAaYeHHEeM, Ha3bIBaeTC:

[TafieHrI€M YaCTOTRI

+OTK/IOHEHHEM YaCTOThI

Pa3zmaxom 4aCcToThbI

YacToTHBIM J1icOaiaHCOM

B cnyuae opranu3anuu cetu ¢ TunoM 3asemsieHusa TN-S TN-C-S kopmyca
3/IEKTPONIPUEMHUKOB COeJUHSIOT C:

+ HyJIeBbIM 3all{UTHLIM IMPOBOAHUKOM PE

HYJIEBBIM pabOUYMM IMPOBOJHUKOM N

(a3HbIM ripoBosioM C

KOPITyCaMH OCTaJ/IbHBIX 3JIeKTPOIIPUEMHUKOB

,uf[ﬂ HU3roTOB/IEHHUA OIIOP HE MCIIOJIb3YETCA MaTepHaAJ/I:

IepeBo
JKene3obetoH
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+YrnerniacTuk
Metann

He cymjecTByeT THUIIa ONOP:
AHKepHOU
TpaHCnO3ULMOHHOU
AHKepHOH yT/10BOU
+IToaBecHOU

PeakTHBHOE CONPOTHB/IeHHe MPoBoioB JIDII B HanoOo/IbIeH cTeneHy 3aBUCHT OT:
+ pacCTOSTHUS MeXK/ly TIPOBOJjlaMH

COTIPOTUBJIEHUS U30JISILIUU

PacCTOSTHUSA 10 3eM/IU

ceueHus MPoBOZia

IIpos1éTOM Ha3bIBaeTCs PacCTOSIHUE MEeXAY:

+ oriopamu

aHKepPHBIMU OTIOpPaMHU

TIPOBO/IOM U 3eMJIEMN

TIPOBO/IOM U JIMHWeE! TOPU30HTa B TOUKe KperieHUsl MPoBo/ia

Ctpe/iou IpoBeca Ha3bIBAETCSl PACCTOSTHUE MEX/Y:
oriopamu

aHKepPHBIMU OTIOpaMU

TIPOBOJIOM U 3eMJIEMN

+TIDOBO/IOM U JIMHWEl TOPU30HTa B TOUKe KperieHUs MPoBo/ia

I'abapuToM Ha3bIBaeTCSA PACCTOAHHE MEXAY:

oriopamu

aHKepPHBIMU OTIOpaMU

+IPOBO/IOM U 3eMJ/IEN

TIPOBO/IOM U JIMHWEl TOPU30HTa B TOUKe KperieHUs MPoBo/ia

Paccrosinue mexay onopamu B cetu 0,38 kB cocraBisier:
+25...40 m

50..70 m

10...20 m

100...200 m

MapKnpoBKa CHI0BOT0 KaleJisi COCTOUT W3 CBe/[eHHIA:
MarepuraJ XKUbl, MaTepyas U30JISLUH KU

MaTepuaJt MOsSICHOM W30JISLINH, THIT 3allUTHON 000/10UKH
HOMUHAJIbHOE HanpspKeHue

+BCE BBILIIETIePeYHCIeHHOe
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IIpu pacuerax cerei 0,38 KB uHgykTHUBHOE conpoTuB/ieHHe BJI M0)XHO NPUHATH
PaBHBIM:

0,03 OM/KkMm

+0,3 OM/KM

3 OmM/KM

30 Om/Km

B ceq1bCKOM MeCTHOCTH Ha BO3yIIHbIX MHUSAX 0,38 KB npuMeHsa0T
Hen30/IMpPOBaHHbIe NIPOBO/A:

aJltOMUHUEeBbIe

CTaJsiea/FOMUHEBbIe

Me/IHbIe

+CUII

Omnopsi BJ/ID no TexHMYeCKOMYy Ha3HauYeHHUIO pa3/ie/IAlTCs Ha:
TIPOXO/IHbIe, aHKePHbIe, MaruCTpajibHbIe

+KOHL|eBble, TOBOPOTHbIE, TIPOMEKYTOUHbBIE

JepeBsiHHbIe, >Keie300eTOHHbIe, MeTaTHdeCcKue

BCE OTBEThI BEPHbI

Omnopsl BJ/ID no marepuasty pasje/isiloTCAa Ha:
MPOXO/HbIe, aHKEPHbIE, MaruCTpaabHbIe
KOHLIEBbIE, TOBOPOTHBIE, TTPOMEXKYTOUYHBIE
+iepeBsiHHbBIe, JKeie300eTOHHBIe, MeTa/lJTHUeCKIe
BCe OTBEThI BEPHBI

KomuecTBo (a3HbIX NPOBOJHUKOB B nipoBoje CUII2A 3x70+1x70+2x16 paBHo:
3

4

5

+6

BOHPOCBI AJIA COGECEAOBHHI/IH:
1. B uém CYyTb MeTOa BI)I60pa IMPpOBOAHKUKOB IIO 5KOHOMHUYECKOM TIJIOTHOCTU

2. Ot uero 3aBHCUT 5KOHOMHUECKasi IIJIOTHOCTb TOKa?
3. Kak orpene/JImMTb CceyeHue MpoOBOJHKMKA 10 MeTOo4y 5KOHOMHUECKON MJIOTHOCTU

4. Tlo KaKuUM YCJIOBUSIM [IOJKHBI OBITH TIPOBEPEHbI TIPOBOJHUKU?

5. Kak npou3BoaaT npoBepKy NpOBOJHUKOB JTMHUM C IBYXCTOPOHHUM MUTaHUEM?

6. V3 KakMX peXXMMOB COCTOMUT pacuéT MexaHndyeckou yactu JISII?

7. Kak ompeaenuTts Harpy3ky, JedcTByoIIy0 Ha 1poBoj JISIT oT co6cTBeHHOTO
Beca InpoBoja’?
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8. Kak oripesenuth HarpysKy, AedcTBytoilyto Ha mpoBog JISIT oT cobCcTBEeHHOTO
Beca pOBOJa U CTeHKY roJionéna?

9. Kak ompegenuTh Harpy3sKy, AeMCTBYIOIIYI0 Ha mpoBoj, JIDII ot cobcTBeHHOTr O
Beca poBOJa, CTeHKU I'oJIo/Iézia U aB/ieHus BeTpa?

10. Kak BbIOMpaeTcss CKOPOCTh BeTpa B pacuéTax MexaHuuecKou uactul JIDII?

11. OT KakuMX KOHCTPYKTUBHBIX MapaMeTpoB Tpacchl JIDII 3aBUCHAT MexaHWueCcKas
Harpyska, JIeMCTByIoLast Ha IPOBO/?

12. Kakue pacueTHble K/IUMaTUUeCKUe yCa0BUA persiameHTUpyrorT IIYOD npas
pacueTa NpoBOJOB ¥ TPOCOB HA MeXaHUYECKYH0 TIPOYHOCTh?

13. Yro Takoe yjenbHas MexaHU4ecKas Harpy3ka Ha npoBoj, (Tpoc)?

14. TlepeuuncnuTe yze/bHbIe HATPY3KH, AEHUCTBYIOLIUE HAa TIPOBOJ,.

15. Kak paccumThIBatOTCS ye/ibHble HAarpy3KH, AeHCTBYIOLLIYE Ha MPOBOJ?

16. B uem 3ak/ro4aeTcs 3aiaua MEXaHMYECKOT0 pacueTa rpoBoja?

17. 3anuiuuTe U MOSICHUTE YpaBHEHUE COCTOSIHUS MPOBOZA.

18. KakoBo ¢u3nueckoe cofiep>kaHue ypaBHEeHUs] COCTOSIHUS TTPOBOAA?

19. OTt uero 3aBUCUT MeXaHMUYeCKOe HarlpsKeHue B IpoBoje?

20. [ns Kakux peKMMOB MNPOW3BOAUTCS PacuéT MeXaHWYeCKOrOo HamnpsKeHUs B
TIpoBOJe?

21. Uem xapakTepu3yeTCsi HWCXOJHBIM pEXUM TIPU pPACUYéTe MeXaHU4YeCKOro
HarpsKeHus B IpoBoJe?

22. Kakue ycnoBus HeoOXOAMMO BBHITIONHUTE TIPM TIPOBEPKe TIPOBOZIA  Ha
MeXaHWUeCKYH0 TTPOYHOCTh?

23. UTto sBAsileTCd OCHOBHOM 3a/jaueld MeXaHUUeCKOro pacuyéTa nmpoBoga?

24. Yto Ha3bIBaeTCs CTPeJioM NpoBeca MpoBoja?

25. MoxeT 1 cTpesia mpoBeca OT/IMYaThCS AJi ABYX CMEXXHbBIX Orop?

26. Kakas ctpesia ripoBeca IrpoBoja peryiameHtupyetcs [IYD a1 npoBosoB Mapku
A u CUII B cetn 0,38 KB?

27. OT yero 3aBUCUT CTpeJia IIpoBeca MpoBoza?

28. Kak BbINOJ/IHAETCH pacyeT MOHTaXHBIX CTpeJI [poBeca posoja?

29. Kakoe paccrosiHue B Tpacce JIOIT Ha3biBaeTcst rabapuTomM?

30. Kakue TtpeboBanusi ycraHaBmuBaeT [1YD k rabaputam JIDII HampsskeHHeM
10...110 kB?

31. Kakomy ycC/OBUIO [0/DKHA Y/IOBIE€TBOPSTH BeMMuUrWHa rabapuTa BO3AYIIHOU
JISII?

32. Kak onpegenuts rabapur JIDII?

33. Kak yBemmuuth rabaput JIOIT?

34. Ot kakux (hakTOpOB 3aBUCHUT rabaput BJI?

35. 3ammcaTth ycI0BHe poBepKu rabapura BJI.

36. B Kakux pe)krMax CTpeJjia TpoBeca IMpOBo/ia UMeeT HauboJiblilee 3HaUeHue?

37. Ha3BaTb 0COOEHHOCTH MeXaHMUeCKOro pacueTa rpo303al[UTHOrO TpPoca.

38. Kakoy NprHUMAaeTCsl UCXOIHbIM PEXKUM TIPU pacyeTe TPO303alliUuTHOTO Tpoca?
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Tabmuna 1.3 — Kpurepun oneHKu cOpMHPOBAHHOCTH KOMIIeTeHINH

Kop 1 HaumeHOBaHMe KpuTepuu orjeHrBaHus1 CQOPMUPOBAHHOCTH KOMTIETEHLIUU
WHJUKAaTopa AOCTUXKEeHUs (4acT KOMIETeHLUM)
KOMIIeTeHL[UU

COOTBETCTBYET OlleHKe «3auTeH0»50-100% oT MakcuManbpHOro 6ania
(4acTv KOMOETEeHLMH)

.CTy,E[EHT B OCHOBHOM I10Ka3biBaeT 3HaHKWE W TIOHKMMaHKe TeM MOOYJIAd

N-1nkoc-2 «TIPOEKTUPOBAHKE TeKTPUUYEeCKUX CeTeli», pa30upaeTcs B OHATHUSIX
Ocy1jecTBiseT OLjeHKy NIPOEKTHPOBAHMS 3/IEKTPUUECKUX CeTel», 3HaeT OCHOBHBIE MeTO/IbI
TeXHUYEeCKOIr0 COCTOSHUSA pacuéra 3/1eKTpPUUeCKHUX CeTeld, MO’KeT IPaBU/IbHO Y NTOHATHO
Kabe/bHBIX U BO3/YIIHBIX 0(hOpM/ISITH TI0/TyYeHHbIE PACUETHBIM Iy TEM JJaHHbIe; CII0CO0eH
JIMHUM 3/1eKTpoIepesjaun OCYIIeCTBJIATh OLIeHKY TeXHHUeCKOTO COCTOSIHUS KabeTbHbIX U

BO3AYIIHBIX JIMHUN 3JIEKTpoIriepeiayn

Mopayb 3. MoOHTa)XHbBIe M HA/Ia[J0YHbIe PA0OTHI

TecTupoBaHue 110 MOAYJIIO 3.

Bbibepume 0OuH npasu/bHblil 6apUaHmM omeema U Haxdcmume KHONKy «/lasee»
McxopHble faHHbIe 1IpU nNpoekTupoBanue JIJII:
+I1epesaBaemMasi MOIITHOCTb U PacCTOsTHUe, Ha KOTOPOe OHA J0/KHA OBITh TepesiaHa
ITnowaab ornepeyHoro ceyeHus U Marepuall IpoBoJa
XapakTepuCTHKAa K/IMMaTa U OIop
HamnpasneHuve BeTpa B 3UMHee BpeMs roja

Pe3yabTaTrom pacuera npoektupoBanus JIJII aBaserca:

Cusia ToKa Harpy3Kku

+HampskeHre, KOTOPBIM MOIITHOCTh OyZeT repejiaHa

CorpoTuB/ieHre TP0303all[UTHOTO Tpoca

KonuecTBO 371eKTPOMOHTEPOB B Opurazie OrepaTiBHOTO pearupoBaHUs

He cymecTByeT pexumMa padoThbI CeTH:
HopmanbsHoro

ABapUMHOTO

+Kputrueckoro

[TocneaBapuiiHOT O

OTHOCATCA K CETAM MEeCTHBIM CeTH C Pa/juyCoM JefiCTBUS:
25-50 km

+15-30 k™M

50-100 xm

100-300 xm

OTHOCATCA K CeTSIM MeCTHBIM CeTH HalpsDKeHHeM /I0:
110 xB

+35 kB

70 kB

220 kB
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ConpoTuB/ieHUe MPOBOJHUKA NMOCTOIHHOMY TOKY Ha3bIBaeTCH:
AKTHBHBIM

PeakTHBHBIM

+OMHUUeCKUM

IToHBIM

ConpoTuB/ieHre MPOBOJHUKA MePeMEHHOMY TOKY Ha3bIBAeTCA:
+ AKTHUBHBIM

PeakTHBHBIM

OMHueckum

ITonHBIM

BepHo cooTHOLIEHME:

+AKTUBHOE CONPOTHB/IEHUE > OMHUUeCKOe COTIPOTHUBIIEHUE
AKTUBHOE COTpOoTUBJIeHHe < OMUYeCKoe COMPOTUBJIEHHE
AKTUBHOEe COTpOTUBJIeHHe = OMUYEeCKoe COTIPOTUBJIEHHE
AKTUBHOE COTpPOTUBJIeHHEe >= OMHUUeCKOoe COTPOTUBJIEHHE

Ilepepacnpeje/ieHHe TOKA 0 CeUeHUI0 MPOBOAHUKA M3 LIeHTPAa/IbHOM ero 4acTu K
MOBePXHOCTHU Ha3bIiBaeTcs 3¢ ¢eKToM:

MapkdepccoHa

+11oBepXHOCTHBIM

BHyTpeHHUM

AJTFOMUHUEBBIM

AKTHBHOE CONPOTUB/I€HUE MPOBOJAHMKOB /I/I1 HOPMa/IbHOU TemniepaTtypsl +20°C

onpejessiercs (70 - IOroHHOe aKTHBHOE CONMPOTHUB/IeHHe MPoBoAa, OM/km; L —
AJ/IMHA MPOBOJA, KM) :

+R=r L

R=r,+L

"o

L

R=r,L-10

R=

3aBHUCUMOCTh PacCTOSIHUSI MeXAY MPOBO/JaMH M HHAYKTHUBHBIM COMPOTHB/IEHUEM
npoBo/a:

+YeM Oosbille paccTOsTHUE, TeM OO0JIbllle HHAYKTUBHOE COMPOTUB/IEHHE

YeM MeHbIIIe pacCTOsIHUE, TeM 00JIbIlle UHAYKTUBHOE COTIPOTHB/IEHHE

Yem Oosbllle pacCTOSTHUE, TEM MeHbIIIe UHYKTUBHOE COIPOTHBIIEHHE

VHyKTHBHOE COTIPOTHBIIEHHE He 3aBUCUT OT PACCTOSTHUSI MeXX/ly TPOBO/JaMH

T-o0pa3nas cxema 3amerneHus JI3I1 ucnonb3yercs A1 THHUN:
Briae 220 kB
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Brimie 110 kB
+1o 110 kB
Brize 750 kB

IT-o0pa3Has cxema 3amemenus JIQII ucnonb3yercs AisA JTUHUMA:
o 0,38 kB

+Bpiie 110 kB

Mo 110 kB

Ho 70 kB

IToTepsiMy aKTMBHOM HEPr¥H OT TOKOB YyTeUKH Yyepe3 U30/ISAI[UI0 U OT
3/IEKTPUYECKOH KOPOHbBI Ha MPOBO/IaXx 00yc/I0B/IeHa MPOBOJUMOCTb JIOII:
PeaktnBHas

+AKTHBHas

ITonHas

NuaykTUBHaAsS

EmkocTsaivu (a3a-¢a3a u ¢aza-3emsis 00ycioBneHa nposogumocts JIOII:
+PeakTHBHas

AKTUBHast

[TonHas

OMuueckas

Jl7isi MeCTHBIX ceTel HeQo/IbIION MPOBOJMMOCTH CIPaBe/J/IMBO COOTHOLIIEHHeE:
+Toku npoBoAUMOCTU < TOK Harpys3ku

Toku npoBogMMOCTH > TOK Harpysku

Toku npoBogumMoCTH = TOK Harpysku

Toku npoBogUMOCTH >= TOK Harpysku

Jns kabeTbHBIX THHUN HanpspkeHHeM 0 10 KB yuydThIBaeTCsi COMPOTHBI/IEHHE:
AKTUBHOE TIOTIepeyHoe

+AKTHBHOE MPOI0JIbHOE

PeakTtuBHOE PO 0/IbHOE

PeakTuBHOE morepeuHoe

AKTHBHas nonepevyHasi MPOBO/JUMOCTh YUHUTHIBAETCA MPH HANPSHKeHUH Kade TbHOoM
JIMHHUH:

0,38 kB

6 KB

+110 kB u BeIlIe

35 kB

CuioBoi Tpexda3HbId JBYyX00MOTOUYHBIH TPaHCHOPMATOP Mpe/ICTAB/ISETCA CXeMOM
3aMelleHuUs:
[T-obpa3Hoii
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+I'-00pa3Hoi
-o6pa3Hoit
H-o6pa3sHoit

Tokom moTepn B CTa/IM 00yC/IaB/THBAETCA:
+AKTHBHas TIPOBO/IMMOCTh TpaHchopMaTopa
PeakTHBHasi TIPOBOIMMOCTh TpaHChopMaTopa
[TosiHast MPOBOIUMOCTH TPaHCHopMaTopa
PeakTHBHOe TPO/0JIbHOE COTIPOTUB/IEHHE

TokoM HaMarHMYMBaHUs TpaHcdopMaTopa 00yc/IaB/THBAETCA:
AKTUBHasi IPOBOJMMOCTh TpaHCpopMaTopa

+PeakTuBHasi MPOBOJUMOCTh TPaHCpopMaTopa

[TosiHast MPOBOIUMOCTH TPaHCHopMaTopa

PeakTuWBHOe MPO/I0/IbHOE COTIPOTHB/IEHUE

Bonpocel st cobeceoBaHus
B uém cyTh BeIOOpa MPOBOJHUKA 110 SKOHOMHUECKOH TJIOTHOCTH TOKa?
B uém cyTh MeTOa SKOHOMUYECKUX UHTEepPBajoB?
[IpermyiiiecTBa UCIOIb30BaHUS CAMOHECYILUX U30/IMPOBAaHHbBIX POBO/OB.
B Kakux cydasix IpUMEeHsIeTCSI CTPOUTE/IbCTBO KabembHbIX JIDTT?
B Kakux ciyyasx NpuMeHseTCs CTPOMTebCTBO BO3AYLUHBIX JIOIT?
Kakue Matepuasibl IPUMEHSFOTCS TIPYA U3rOTOBIeHUU onop BJT?
[TepeuncUTh OCHOBHBIE TUITbI KOMILIEKTHBIX TPaHC(OPMATOPHBIX MO/ICTAHLIUM.
Kakue TUIbI CUTOBBIX TPaHC(POPMATOPOB MPUMEHSIIOTCS B 3/IEKTPUUECKUX CETIX?
Buabl UM3071STOPOB W CLEMHOM apMmaTypbl, T[pUMeHsieMble B CETEeBOM
CTPOUTeJIbCTBE.

10.0praHu3aLOHHbIe MEPONPUSTHS TIPY MTPOU3BOACTBE MOHTaXKHBIX M HalaZ0UHbIX
pabor.

11.PaciidpoBaTh MapKUpPOBKM arraparoB 3alljUThl U KOMMYTaLXA 3/IEKTPUUECKHX
ceTeu.

12.YUTO BK/IFOUEHO B ITepeUeHb Ha/laJOUHbIX paboT?

13.UT0 BK/IIOUEHO B TIepeueHb MOHTaXXHBIX paboT?

1413 KaKMX OCHOBHBIX 3J7IEMEHTOB COCTOSIT PalOHHbIE 3JIEKTPUYECKHe CeTU?

15B Kkakux ciyuasix BO3HHMKAaeT HeOOXOAMMOCTh TIPOBE/eHHSI MOHTaXKHbIX U
HaJlaJIOUHBIX paboT?

S AN

o
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Tabmuna 1.4 — Kpurepun oneHKU c(OpMHPOBAHHOCTH KOMIIeTeHINH

K KpuTepuu orjeHrBaHus CPOPMUPOBAHHOCTH KOMTIETEHLIUU
oA H (4acTv KOMIETEHLMH)
HavMeHOBaHUe
Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YDPOBHE
WH/IMKaTopa
COOTBETCTBYeT
JOCTVKeHUS COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe
OLIeHKe «XOPOIIIO»
KOMIIeTeHI U1 «yI0BJIETBOPUTELHO» 65-85% oT «OTJIMYHO»
(wactu 50-64% ot 86-100% oT MakCMMaJIbHOTO
KOMIIeTeHL1N) MaKCHUMaJbHOTO Oasia MaKCUMAIEHOTO Ganna
Oania
N O-1nxoc-2 CryzeHT, B OCHOBHOM, CryZeHT X0poLlo CTyZileHT OTJIMYHO 3HaeT
OcywecTBser 3HaeT IpaBWIa 3HaeT IpaBWIa rpaBu/ia yCTPOMCTBA
OLIeHKY yCTpOUCTBa yCTpOUCTBa 3JIeKTPOYCTaHOBOK, OCHOBHBIE
TeXHUUYECKOT 0 3JIEKTPOYCTaHOBOK, 3JIEKTPOYCTaHOBOK, TIPUHLMIIBI IPOKJIaZIKKA TPacc
COCTOSIHUSI OCHOBHBbI€ MPUHLIUIIBI YCBOMJ/I OCHOBHbIE | JIMHWU 371eKTpoIiepeiaud, yMeeT
KabesTbHBIX U TIPOKJIaZIKK Tpacc TIPUHLIUTIBI TIJIAaHUPOBATh pabOoThI IO
BO3/IYLIHBIX JIMHUMN TIPOKJ/Ia/IKU Tpacc MOHTa)Xy JIMHUN
JIVHUW 371IeKTporiepejauu, JIVHUN 371IeKTporepeiauu, Biajeer
3/IeKTpolIiepejaun CIocoObI MOHTaKa 3/IeKTpoIiepesiau, criocobamul ¥ MeTojaMU
JIUHUMN CrocoObl MOHTaXKa | TIPOBE/IEHUS HaJIaIOUHBIX paboT,
3JIeKTpoIrepeauu, JIUHUMN BbI/IeJISIeT TJIaBHbIe MOJI0XKeHHs
CII0COOBI ¥ METO/IbI 3/IeKTpoliepesiauy, B 00J1aCTH Teopuu ceTeit U
NIpOBeleHuUs CII0COOBI ¥ METO/IBI criocobeH JjaTh KPaTKyto
HaJIaZIoYHbIX paboT, MpOoBeJieHusI XapaKTepUCTUKY OCHOBHBIM
MO>KET aHa/IM3UPOBATh | HaJaIOUHBIX paboT, nJiesiM TeOpeTUYeCcKoro
MHOopMalL1io MOXKET MaTepuasa JAUCLUTIIUHBI,
OTHOCHUTE/IbHO OIIeHKH OCYII[eCTBJIATh criocobeH 6e301MO0UHO
TeXHUUeCKOT O OLIeHKY 000011]aTh ¥ PUBOJUTD
COCTOSIHUS KabesTbHBIX TeXHUYEeCKOr 0 Jl0Ka3aTebCTBa MPUHSATHIX
Y BO3AYLIHBIX JTUHUMA COCTOSIHUS peltieHnid, CBOOO/JHO OTIepUPYeT
3/IeKTpoIiepejaun KabeJTbHBIX U TePMUHAMU U TIOHSTUSIMU O
BO3/IyILLIHbIX TUHUN MOHTa)Xe M Ha/laJjKe CeTel, C
3/IeKTporiepejaun BBICOKOU CTeNeHbI0
CaMOCTOSITE/TEHOCTU CTIOCOOeH
OCYLL[eCTBJIATb OL|€HKY
TeXHUYECKOT0 COCTOSIHUS
KabeJTbHBIX U BO3/IYIIIHBIX
JIMHUM 3/1eKTpOIepe/jaun

Mopayb 4. JKoHOMHUYeCKOe 000CHOBaHHE MPHHUMAEMbIX TeXHUUECKHUX peleHHi
TecTupoBaHue 110 MOAYJIIO 4.

Bbibepume 0OuH npasuibHblil 6apUAHmM omeema U Hax3cmume KHONKy «/lanee»
KanuranbHblie BioxeHuss KB BbIUMC/IAIOT B cOoTBeTCcTBUM C hopmysoun (rae IIp —
MPOEKTHO-U3bICKaTe/IbCKHe PadoThl; OI] — oTHyCcKHas LeHbI
3/1eKTPo00opyaoBaHusi; MP — MOHTa)KHbIe padoThl, cOCTAaBAAIOT 10 40% OT HeHbI
u3pemns; MP = 0,4-O1]; Hp — Hak/agHble pacxoabl, II — HopMaTUBHasi NPUOBLIB
WIM IJIAaHOBbIe HaKoIieHus1, ITHp — nmyckoHa/1afouHble padoThi):
+KB=IIp+OIL]+MP+ITHp+Hp+I1
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KB=IIp+OI[+MP+ITHp+Hp
KB=IIp+Ol{+MP~+ITHp— Hp
KB=OIl]+MP~+ITHp+ Hp

Hak/apgHble pacxojbl onpeje/al0TCs CJIeAYIUM BbIpaXKeHHeM:
+ Hp=(0,1...0,15)0L

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

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

Hp=(1...15)01]

ExeropHsble 3KCIIyaTaliMOHHbIE U3ePIKKH ONpe/e/IAI0TCA C/1eAy0LuM
BbIpakeHueM (rae 3IT — 3apadoTHas miata; A — amoprusanusa; TP— Tekyiui
peMoHT; C3;1 — CTOMMOCTB 3/1eKTPoHepruu; Mos — U3iep)KKH Ha 00C/Ty)KUBaHHUe;
ITp — npouue NpsAMbIe U3AEPIKKH):

+ Ws=3[1+A+TP+HU ,5+C ,,; +1Ip

H>=3IT+A+TP+H ;s +C 5, — Ip

H>=3IT+A+TP+H 45 +C

H>=3IT+TP+H ,5+C ,; +Ip

AMopTH3anus onpejie/isieTcsl B COOTBEeTCTBHH C BhipaxkeHHeM (KB — KanuTa/IbHbIe
B/0KeHUsA; KP — mipemosiaraeMbie pacxo/ibl HA KanuTa/IbHbIM peMOHT; Moo —
pacxojbl HA MO/JIEPHU3ALINI0 000py0BaHust; /v — pacxo/bl Ha AeMoHTax; JIC —
JIMKBU/JAIUOHHAS] CTOUMOCTH (CTOMMOCTHh MeTa/u1o/ioMa); Tcr — CPOK CITy)KOBI

o0opy/aoBaHMA):
e (KB+KP+Moo+/m— JIC)

+ TC./Y

A= (KB+KP+Moo+/Im— JIC)T -,
e (KB+KP+Moo+/Im+JIC)
T
pu (KB+KP)
T

ci
cJ

V3ep)KKH Ha aMOPTHU3ALMIO ONIpe/Ie/ISIITCA 1o (hopmyiie:

P ,%
+A=——"KB.
100
P
A=—2 KB
100
P
A=—2 KB
1000
A= Pa o
“100 %4

OTuHC/IeHUsl Ha TEKYLM PEMOHT /i/If 3/IeKTP0000PY/[0BaHMsI COCTAB/IAIOT OT
KaNUTa/IbHBIX BJI0)KeHUN:
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+4%
3%
2%
5%

OTunC/IeHUs Ha TeKYLIU PeMOHT [i/isl He3/IeKTPOTeXHHYeCKOro 000py/f0BaHusA
COCTaBJ/ISIIOT 0T KaMUTA/IbHbBIX B/I0)KeHHUH:

4%

3%

+2%

5%

3aTrparbl Ha TKYIMHA PEMOHT ONpe/ie/ISTCA C/1e/[yI0lMM BbIPpa)KeHUeM:
P, %
L0 KB.

100

P
P=—" KB
100

+TP:

P
7P=—"10
100 o

P
7P=—2_KB
1000

V3aep)KKH, CBSI3aHHBIE C 00C/Ty)KHBAaHHEM 3/IEKTPO000PY/A0BAHUS, ONPeAe/IAI0TCA
3aTpaTaMM, CBA3aHHBIMH C MO//iep)KaHHEeM CeTH B pad0ToCIoCOOHOM COCTOSIHUM, H
onpeaensiercs o ¢popmyie (rpe I' — 3aTpaThl Ha 00C/Ty)KMBaHHE OJHOM yC/IOBHOM

e IMHHUIIbI CETEﬁ; Z NYE — CyMMa BCeX YCUI0BHbBIX €JUHHL] Bapl/IaHTOB):
+I’f05 - Fz Nig,
A o5= NL
YE
A op=I""Nyg
Aop=I" z Ny T

CToMMOCTh NMOTPed/IeHHOH 3/IEKTPOIHEPTHH 3/IEKTPOABUIaTe/IeM OIPe/e/ISieTCs Mo:
+TPO/JO/DKUTEIBHOCTH PabOThI 3/IEKTPO/IBUTATe/Isl B TEUEHHE Io/la U aKTUBHOMN
MOII[HOCTH, TIOTPeb/IsIeMOM U3 CeTH

TIPO/IOJDKUTETBHOCTH PAbOThI 3/IEKTPOJBUTaTe sl B TeUEHHe I'o/ia U MOJTHON MOIIHOCTH,
noTpebJisieMo U3 ceTu

TIPO/IOJDKUTETBHOCTH PabO0ThI 3/IEKTPO/IBUTATE/ISI B TEUEHHE I'0/ja ¥ PeaKTUBHOM
MOII[HOCTH, TIOTPeb/IsIEMOM U3 CeTH

TIPO/IOJKUTETBHOCTH PabO0ThI 37IEKTPO/IBUTATE]SI B TEUEHHE I'0/ja U TeTUIOBOH SHEePruu
BbI/I/IIEMOM 37IEKTPO/IBUTaTeIEM

Hpoqne InpAMbI€ U3AE€PKKHU ITIPUHUMAKT 0T KAIIUTA/IbHBIX BJ/IO)K€HHM:
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1o 10%
+10 1%
1o 100%
1o 5%

Beruncaswor CPOK OKYIId€EMOCTH 00/IbIINX KAITUTA/IbHBIX BJI0)KeHHH 110
diejyromemMy BbIpaK€HUI0:

K,- K,
Ty=———
N n-n,

K —-K
T,= 1 2

n-n,

K —-K
T,= 2 1

n,-u,

K—-U
=22 1
O K -U"

PacueTHbIN CPOK OKyNaeMOCTH CPABHUBAKT C HOPMAaTUBHBIM CPOKOM
okynaemMocTu Ton, KOTOPBIH J/1f1 Ce/IbCKOW YHEePreTUKH MPUHSAT:

8,5 roga

+6,7 roga

5 et

2,5 rosa

PacueTHbIe 3aTpaThl BK/IIOUAIOT B Ce0:

+KanuTanbHble 3aTpaThl U eXKero/iHble SKCILTyaTaljuOHHbIE PACXObI

CroumocTh 1 KBT-uaca motpeb/ieHHOM 3/1eKTPOSHEPIHH U 3JIEMEHTHI 3/IEKTPUUECKUX
ceren

CroumMocTh IOTpeb/IeHHOM 3/IeKTPOIHEPTHU U 3aTpaThl HA TEKYI[UHA PEMOHT
Pacxozipl Ha MOJIepHH3aLIMI0 000PY0BaHMS

CymMMa eXeroJHbIX KCIUTyaTaljMOHHbBIX U3/ieP)KeK U YaCTH KalUTa/IbHbIX
BJIO)KeHHMH, MPUBeJeHHasi K 0JHOMY rofly KCIUTyaTaljiy, Ha3bIBaeTCs:
PacueTHble 3aTpaThl

+IIprBeéHHBIE 3aTpaThI

HopmaTuBHbIM KO3(QGULIMEHT 3 PeKTUBHOCTH KaNUTaIbHbIX BIOKEHUU

CpOK OKyTaeMOCTH OO/BIINX KalMTa/TbHBIX BIOYKEHUM

TepMHH «OTPeOUTE/Ib YTEKTPUUECKOH IHePTUM» 03HAYAET:
+3J/IeKTPOTIPUEMHHMK WX TPYTITA 37IeKTPONPUEMHHUKOB, 00beIMHEHHBIX
TeXHOJIOTUUeCKHUM TPOLIeCCOM U pa3MellaoluXCsl Ha onpe/ieIEHHON TeppUTOPUM
amrapar, arperaT | [p., TIpe/[Ha3HaueHHbIH /1J1s1 TTpeobpa30BaHus 3/IEKTPUUECKOM
9HEepruu B AIPYroi BU/J| SHEPruu

3/IeKTPUUeCKUN [IBUTaTe/Th

HarpeBaTe/IbHbIN MPHUOOP
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IToTpeOuTe/iel mepBoi KaTeropuu MOXKHO OTK/IIOUATh Ha BPeMA:
PYUYHOI'0O MepeK/IHUeHUs MUTaHUA

+HeJ/Ib3d OTK/IH0UaTh

24 4vaca

2 yaca

IToTpeOuTe/iell BTOPOii KaTeropuv MOXKHO OTK/TIOUATh HAa BpeMs:
+ PYUYHOTrO TepeK/IH0UeH s TTUTaHUs

HeJlb3s1 OTK/II0UaTh

24 4yaca

2 yaca

IToTpeOuTesiel TpeTheld KaTerOpUuM MOKHO OTK/IFOUATh Ha BpeMs:
PYYHOTO TlepeK/0ueH s MUTaHUs

HeJIb351 OTK/II0UaTh

+ 24 yaca

2 yaca

MeTtop pacuéTa MOLIHOCTeH Ha y4acTKax ceTd no Ko3gduinueHram
0JHOBPeMEeHHOCTH NMPUMEHSIIOTCSI, €C/TH MOIIHOCTHU NMOTpeduTe/1eid 0T/INYAIOTCA:
bonee ueM B 4 pa3za

MeHee yeM B 5 pas

Oonee ueM B 5 pa3

+MeHee yeM B 4 pasa

CyMMHpOBaHHMe Harpy30K MeT0/[0M Ha/[0aBOK OCYIIIeCTB/IAETCSA, €C/TH Harpy3Ku
OT/IHYAKOTCS:

He OoJsiee uem B 2 pa3a

Oonee ueM B 2 pa3za

+0oJstee uem B 4 pa3sa

PaBHBI

Bonpoce! st cobecegoBaHus

1) Uto BK/IIOUArOT B ce0s1 KarmMTabHbIe BIOKEHHUST Ha coopy»keHue JISIT?

2) Kak onpeziensiroTcst U3/lep>KKM Ha SKCITyaTalyio?

3) Kak onpezsiensitorcsi aMOpTU3aLMOHHbIE OTYMC/IEHUS U [IJI1 Uer0 OHU HY KHBI?
4) Kak omnpefiesisieTcsi CPOK OKYIaeMOCTH KaIlUTaIbHbIX BIIOYKEHUM?

5) Uto Takoe nprBe/iEHHbIE 3aTPaThl U KAK UX ONpPeJe/UTh?

6) Uto roka3piBaeT HOpMaTUBHBIN KO3 (PULIMEHT KalluTa/lbHbIX BIOXKEHWH?

7) Kakum 06pa3om BbIOMparOT TIPOBOAHUKH TI0 SKOHOMUYeCKOM TIJIOTHOCTH TOKa?
8) OOBACHUTH CYIITHOCTb METO/ja SKOHOMUYECKUX MHTEePBasioOB.
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Tabmuia 1.5 Kpurepun oneHKu ¢¢opMHPOBAaHHOCTH KOMIIETeHI[HH

Kop v HameHOBaHe

Kpurepun otieHMBaHNSI C(HOPMHUPOBAHHOCTH KOMITETEHLIMU

HWHJUKaTopa (4acTy KOMIIETEeHLIMH )
JIOCTVKEeHUsT Ha 6a30BOM YpOBHE Ha IOBBIILIEHHOM YPOBHE
KOMIIETEHLIMH (4acTH COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKE
KOMIIeTEeHL{N) «y[JOBIETBOPUTEJTBHO» «XOPpOLLIO» «OTIMYHO»
50-64% 0T MakCUMaIbHOrO 65-85% ot 86-100% oT MakCUMaIbHOrO
Gana MaKCHUMaJIbLHOTO Gasiia Gana
N -1nkoc-2 CryzeHT, B OCHOBHOM, | CTyAeHT XOpOLIO 3Ha- CTy[eHT OT/IMYHO 3HAeT
OcyiiecTsisieT | 3HAeT MeTO/bI pacuyéTa U | eT MeTofbl pacuéta u | METO/BI pacuera u ]35166013a
OLIeHKY BbIOOpA CeueHunit BbIGOpa ceuenmii ipo- | <o cHAM MPOBO/IOB KAbE/Ib-
6 6 HBIX W BO3AYUIHBIX JIMHUH
TeXHU4eCKoro IMPpOBO/JOB Kd EJ'II::HI::IE( n BOOOB KaOe/IbHBIX \I:I 3/IEKTPOITepejauu C y‘-IéTOM
COCTOSIHUS BO3JYILLUHBIX JINHUA BO3/YLLUHBIX JIMHUU SKOHOMUYECKOH 11e71eco06-

Kabe/bHBIX U
BO3/yILLIHbIX JTMHAW
3/IeKTpoIiepejaun

3/IeKTpoTiepejauu C
Y46TOM 3KOHOMHUUYECKOH
11e/1ec000pa3HOCTH,
yMeeT SKOHOMUYeCKH
000CHOBATb YHCIIO
paboTarormmx
TpaHC(OpPMaTOPOB Ha
TIO/ICTAHI[UH, B/IafIeeT
criocobamMu ¥ MeToZiaMu
oTipe/ie/IeHUs TIOTePh
MOII[HOCTH U SHEPTUH B
3JIEKTPUYECKUX CETSIX,
MO>KET aHa/IM3UPOBATh
nHGopMaluio,
TeXHUYECKHe IaHHbIe U
TI0Ka3aTes B
OTHOIIIEHUH
9KOHOMMWUECKUX
rlapamMeTpoB
CTPOUTENTbCTBA U
SKCIUTyaTaljii CeTeBOro
XO03SICTBA,
JeMOHCTPUPYeT 3HaHHe
OCHOBHBIX CBeJIeHUH 110
5KOHOMHYECKOU
OTNITUMU3AIINU BeJIeHHUs
BCex pabort B cdepe
PaliOHHBIX
3JIEKTPUUECKUX CeTeH,
HO MMeeT 1pobesbl B
yYCBOEHUH MaTepuara, He
TIPEMATCTBYIOIHE
JaNbHeNIemMy
00yueHUI0, MOKET
OCYII[eCTBJISATh OI[eHKY
TEXHUYECKOTO COCTOSTHUS
KabesTbHBIX U
BO3/lyILLIHbIX JTMHUW
3/1eKTporiepeiaun

3JIEKTPOTIepe/lauu C
YUYETOM 3KOHOMUU-
YyecKoM 1iesiecoobpas-
HOCTH, YMeeT ZIoCTa-
TOYHO TPaMOTHO KO-
HOMUYECKH 000CHO-
BaTh UMC/I0 paboTaro-
IIIUX TpaHCpopmaro-
POB Ha IO/ICTaHIINY,
BJIajieeT CrocobaMu U
MeTO/IAMU OTIpe/iese-
HUSI TIOTEPb MOIITHOC-
TH W SHEPTUU B JIEKT-
PUUECKUX CETSIX,
aHaM3upyeT HHQop-
MarIiro, TeXHUUeCKHe
JTAaHHbIE U TIOKa3aTe/u
B OTHOLIEHUH
9KOHOMMWUECKUX
TapaMeTpOB
CTPOUTENTbCTBA U
9KCITyaTariu
CeTeBOro X03sHCTBa,
JIEMOHCTPUPYET
3HaHWe OCHOBHBIX
CBeJleHUH T10
5KOHOMMWYECKOUN
OTNITUMU3AINN
Be/IeHUsI BCEX BU/IOB
pabor B cdepe
PaliOHHBIX
3JIEKTPUUECKUX CeTeH,
MO>KET OCYITIECTBJISITh
OLI€HKY TeXHUYEeCKOTO
COCTOSTHUS KabeTbHBIX
Y BO3/IYIIHBIX JTUHUN
3J/IeKTpOTIepelaunt

Pa3HOCTH, SKOHOMUYECKH
rPaMOTHO 000CHOBBIBAeT
Y110 paboTaroILMX TPaHC-
¢dhopMaTopOB Ha MOACTaH-
1[UH, BIajIeeT Criocobamu u
METO/IaMH OTIpe/ieJIeHHs TI0-
Tepb MOL[HOCTH ¥ SHEPTUu
B 3JIEKTPHUUECKUX CEeTSIX,
aHaM3upyeT HHPOpMaLIHIo,
TeXHUUeCKre JaHHbIe U T10-
Ka3aTe/M B OTHOIIEHUH KO-
HOMHUYECKHX TTapaMeTpOB
CTPOUTE/bCTBA U IKCILTya-
TalluM CeTEeBOr0 XO3s5HCTB,
3HaeT OCHOBHbBIE CBeJIeHUS
M0 5KOHOMHWYECKOU OMNTH-
MU3ali BeJieHNs BCeX BHU-
JoB pabort B cdepe paiioH-
HBIX TeKTPUUECKUX CeTel
¥ 3KOHOMUYeCKOro oboc-
HOBaHUsI TPUHUMAaEeMbIX
TeXHUUYECKUX pelleHUH B
00/1aCTH 371eKTPUYECKUX
ceTreli, ry0OKOe 3HaHUE
OCHOBHBIX CBe/IEHUH 00
5KOHOMHUKE, yCBOWJI TPUH-
I[UTTBI 000CHOBAHUS TIPOBE-
JeHusi paboT, TTOKa3bIBaeT
TIOHMMaHHe BapUaHTOB KO-
HOMHYECKOT0 000CHOBaHUS
TIOCTPOEHHUs CeTel, C BbICO-
KOM CTereHbl0 CaMOCTOs-
TeJIBHOCTH BBIZIENISIET IJ1aB-
HbIe TT0JI0XKeHHs B 00/1acTH
TEOpHH CceTell M CriocobeH
JlaTh KPaTKYIO XapaKTepHuc-
THKY OCHOBHBIM U/I€SIM
TEOpeTHUeCcKOro MaTepHasa
JUCLIATITMHBI, CTIocobeH
6e301mmb0YHO 060011aTh U
TIPUBO/JUTD I0Ka3aTelbCTBa
TIPUHATBIX pellleHnH, CBO-
007HO OTIepuUpyeT TepMu-
HaMU ¥ TIOHSATHSIMH, CIIOCO-
O€eH OCyIIeCTBJISATh OI[eHKY
TEXHUUECKOTO COCTOSTHUS
Kabe/TbHbIX U BO3/YILIHBIX
JIMHUM 3JIEKTpOIiepeaun
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Mopayns 5. ITloBbieHHe HaJAEKXHOCTH PAad0OTHI TEKTPUUECKHUX CeTel

TecTupoBaHue 110 MOAYJIIO 5.

Bbibepume 00uH npasu/bHblll 6ApUAHM OMeema U Haxcmume KHONKY «/lanee»
3aMbIKaHue Ha 3eMJ/1I0 Bo3AymiHbIX JIJII ¢ u3o1upoBaHHOM HEMTPA/IbIO
orpeje/fAI0T I10:

TpaHc(opMaTopaM TOKa

JlaHHBIM OCLIW/IIOrpadoB

+ WCKaKeHUI0 (pa3HbIX HAIpPSIKEHUMN

CBeZIeHUsIM TTOTpeOuTe el

CeTb MOXeT padoTaTh A/TUTE/IbHOE BpeMsi C MIOBPeXK/eHUEeM:
OOpwbIB (ha3HOrO MPOBO/IA

+IToBpexxaeHHast U30JISI1MsI OJHOU (ha3bl

Me>xda3Hoe KOPOTKOe 3aMbIKaHHe

3aMbIKaHUe Ha 3eMJII0

IIpeaoxpaHHUTE/TIO C VIABKOW BCTAaBKOIM COOTBETCTBYeT MapKHPOBKa:
K3-110

3P-36T3

+ITK-10

3POM-175/6

Jlyroracure/ibHOU Cpeiol B MaC/ISIHBIX BBIK/TIOUATE/IAX AB/ISAETCA:
+TpaHcdopmaTopHOe Mac/io

Bakyym

['a3

WNonHas cpena

Pa3beMHUTE/I0 COOTBEeTCTBYeT MapKHPOBKa anmnaparyphbl:
+PBK-10/2000

3POM-175/6

MKII-110-1000-20¥1

BBBK-220-63/2000

BaKkyyMHOMY BBIK/II0UaTe/Il0 COOTBETCTBYeT MapKHUPOBKA anmnaparyphbl:
3POM-175/6

MKII-110-1000-20¥1

+BB3-10-20/630

PBK-10/2000

CeueHue MPOBO/ia IMHUM BLIOUPAIOT 110:
+3KOHOMMUECKOW MJIOTHOCTH TOKa
T10 TeMIiepaType OKpY>Karollleid Cpe/ibl
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MeXaHWUYeCKOM TTPOYHOCTH
JITMHEe TAHUN

JInst Toro uro6b! yuecTh conporuBieHue muauu 10 kB npu pacuére Toka
Tpéx(da3Horo KOpoTKoro 3aMbIkaHusi Ha cropoHe 0,4 kB, Heo0xoguMo:
conpotuienre UM 10 KB npuBecTu K ctopoHe 0,4 kB uepe3 Ko3gduLieHT
TpaHchopmaumu TpaHcdopmaTopa 10/0,4 kB

+ cornpotusiieHve ivHUM 10 KB ripuBecty K ctopoHe 0,4 KB uepe3 KBajjpaT
Ko3(ppuenTa Tpanchopmanmu TpaHcpopmaropa 10/0,4 kB

coripotuB/ieHre MMHUU 10 KB MOXKHO TPOCTO CJIOXKUTH C COMIPOTUBJIEHUEM
TpaHcdopMaTopa

coripotuB/ieHre MMHUU 10 KB He yuuTbiBaeTcs

IIpu pacuéte ToKa 0jH0()a3HOI0 KOPOTKOro 3aMbIKaHus Ha ctopoHe 0,4 kB
nojcranyuu 10/0,4 xB, noayyarwine nuranye no jJunuu 10 xB:

cornipotuBieHue muHuM 10 KB nipuBecTu K ctopoHe 0,4 KB uepe3 KoadduieHT
TpaHcopmarmu TpaHcpopmaropa 10/0,4 kB

conportrBieHre muHUK 10 KB npuBecTt K ctopoHe 0,4 KB uepe3 KBajipaT Ko3dduirieHTa
TpaHchopmatuu TpaHcdopmaTopa 10/0,4 kB

conpoTryiieHre TMHUU 10 KB MOKHO TIPOCTO CJIOXKUTB C COMPOTUBIEHUEM
TpaHcdopMaTopa

+ conpoTuBieHre muHUM 10 KB He yuuThIBaeTCs

Conporusienue Zy B ¢opMyJie IOKa3bIBaeT:

TIOJTHOE COTPOTHBIIEHHE LIeTn

TIOTOHHOE COTpPOTHB/IeHKe TIpoBoza BJI

+ COMpOTHBJ/IEHUE TIeT/IU: «(da3a — HOb»

TIpUBe/IEHHOE COTIPOTUBJIEHHE CeTU K 0a3MCHOMY HaTIPSDKeHUTO

Tok moBpexjaeHus 0y/jeT Haub o/TbIIMN B y/Ja/IeHHOW TOUKe CeTH MPH:
oaHodaszHoM K3

nByxdasHom K3

+ Tpéxdasznom K3

yaapHoM Toke K3

Pa3beMHUTE/b HY)KeH JJIf:
OTKJIFOUEeHUsI Harpy3Ku
+C037jaHus1 BUJJMMOTO pa3phbiBa
TIPOBEPKU HampsKeHus (a3
3al[UThI OT MepeHarpsHKeHun

BhbIK/TI0UaTe/Ib Harpy3Ku HY)KeH /IJIf:

+ OTK/IFOUEeHUSI Harpy3KU
TIPOBEPKU HarpshKeHus (a3
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YBeJIMUEHUA HAlIPSOKEeHUS HOTpG6HT€J’[€ﬁ
y1iipaB/ieHUA YIMYHBIM OCBEILI€eHHUEM

Pa3pﬂAHI/IKI/I HY>XHbI JJIfl:

IMMepexk/jIrouYeHrd 4YrCjid BUTKOB CO CTOPOHBI BBICIIETr'O HAIIPsS>KeHHA
+ 3alUTHI OT IepeHarpsLKeHUs

OTKJ/IFOUEHHUS HAI'PY3KHU

CO30dHNA BUANMOI'O pa3pbIBd

B ceru HanpsbkeHueM Bbiie 1000 B ¢ u3o1upoBaHHO# HEMTPa/IbI0 NPU 3aMbIKaHUU
Ha 3eM/110 (pa3bl A ¢ha3HbIe HaNpsDKeHUs HeMmoBpeXX/AeHHbIX (pa3 0THOCUTE/IbHO
3eMJIM A0CTUTA0T:

tUg = \EUB Uk = \/ch
Up = \/EUB Uk = \/ch
Upe = 3U c U = \/ch
Upe =3Up Uy = \/ch

B ceru HanpsbkeHueM Bbile 1000 B ¢ u30/1MpoBaHHOM HEeHTpPa/Ibi0 NPH
3aMbIKaHUM Ha 3eMJTI0 (pa3bl A eMKOCTHbIE€ TOKHM HenmoBpeXXAeHHbIX (a3
OTHOCHUTE/IbHO 3eMJ/IM A0CTUTAI0T:

F L gy :\EIB Lok :\/glc
P :\/513 Iy :\/glc
1 e :\/glc Lok :\/glc
Ly =31y Tox :\/glc

Yepe3 MecTo 3aMbIKAHUSA B C/Iydde MeTa/I/INUeCKOro 3aMbIKaHUSA B CETH BbIIIIe
1000 B c u30/1MpoBaHHOI HEUTPA/IBIO Oy/JeT MPOTEKaTh TOK:

OJvHapHBIM eMKOCTHOU

Y 1BOeHHbIM €MKOCTHOMU

+YTpOoeHHbIM eMKOCTHOU

IIpoTeKaTh He OyzeT

B ceTsx ¢ Bo3aymHbIMH JIODII TOKH 3aMBIKaHUs HA 3eMJII0 He IIPEeBbLIIIAKT:
100 A

+10 A

SA

1A

3a3zeM/IAIOIIEMY PeaKTOpPYy COOTBETCTBYeT MAaPKHPOBKA aNmnaparypsbl:
K3-110

+3P-36T3

[TK-10

3POM-175/6
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JJIeKTpUUecKoe coeilHeHNe ABYyX TOUeK 3/IEKTPUUYeCKOH Lenu C Pa3TuYHbIMU
3HaUeHUSAMU NOTeHMa/ia, He MpeJJyCMOTPeHHOe KOHCTPYKLeH yCTPoMCTBa U
HapylIaKwiiee ero HOpMa/JIbHYH pado0Ty, Ha3bIBAETCA:

+KopoTKoe 3aMbiKaHue

CBapHoe coeluHeHMe

Kpernex

TexHuueckoe coeJUHeHUE

Jyroracure/bHOU Cpefoll B BAKYYMHBIX BbIK/IHOUATe/IX SIB/ISIETCS:
TpanchopmaTopHOe Macio

+Bakyym

I'a3

WNonHas cpena

Bompoch! Jjisi cobecejoBaHHS

1. Kakue OCHOBHbIe CXeMbl MCIIONB3YIOTCS HA 3/1€KTPOCTAHLMAX I[IPU Bblgaye
MOILLHOCTU B SHEPrOCUCTeMYy?

2. Tlosicaute cxemy ¢ ['PY 1 oco6eHHOCTH eé TpuMeHeHUs.

3. TlosichuTe 6/10UHYIO CXeMY U OCOOEHHOCTH e€ IpUMeHeHMs.

4. [lns yero npeAHa3HaueHbI COOCTBEHHBIE HYK/IbI 3/IEKTPOCTAHIIWIA?

5. OT Kakoro yCTpOMCTBA IMO/Ty4aroT nMutaHue morpeburemu CH?

6. M3 Kakoro ycioBUs  BbIOMpaeTcss  MOIIHOCTh  TpaHcdopMaTopa Ha
3/1eKTPOCTaHL[UU?

7. Kaxkue tpeboBanus nipegbsasiset [1Y D k notpebutensm I, I1 u 111 kaTeropuii mo
HaZIE>KHOCTU 3TeKTPOCHAOKeH!s ?

8. TlosicHuTe, Kak BbIOpaTh TpaHCHOPMATOPHI  TIOJCTAHIMM  ITUTAIOIIEH
notpebureneii 11 KaTeropuu.

9. 3apucyiiTe ¥ MOSICHUTe pabOTy THUTIOBBIX CXeM TO/ICTAHI[HM.

10. [TosicHuTe, uTo Takoe ABP U /1719 yero oH Hy’KeH.
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Tabmuma 1.6 Kpurepum oneHKu coOpMHPOBAHHOCTH KOMIIeTeHINH

Kopg n KpuTepuu orjeHrBaHus CPOPMUPOBAHHOCTH KOMTIETEHLIUU
HauMeHOBaHHe (yacTH KOMIeTeHIUM)
WHJUKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YDPOBHE
JOCTVDKEHUS COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYET OL|eHKe
KOMIIeTeHLIUU «YJOBJIETBOPUTEJILHO» OLIeHKe «XOPOIIIO» «OTJINUHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIETeHIL[1H) MaKCHUMaJTbHOTO Oasia MaKCHMaJ/IbHOI'0 MaKCHUMaJTbHOTO Oasia
Oania
N-111Koc-2 CryZieHT, B OCHOBHOM, CryZeHT X0poLlo CTyZileHT OTJINYHO 3HaeT
Ocyuectsisiet 3HaeT IpaBwia 3HaeT IpaBwia rpaBu/ia yCTPOMCTBA 3/eK-
OLIeHKY yCTPOMCTBa yCTPOMCTBa TPOYCTaHOBOK, TTOHSITHS
TeXHUUeCKOro 3/IeKTPOYCTaHOBOK, 3/1eKTPOYCTaHOBOK, HaJIé)KHOCTH B 3/1eKTpHUUeC-
COCTOSIHUSI OCHOBHBbIE MTOHATUS OCHOBHBbIE MTOHATHS | KUX CETSIX, YBEPEHHO yMeeT

Kabe/bHBIX U
BO3/lyLLIHBIX JTMHUW
3/IeKTpoIiepejaun

HaZEXHOCTU B
3JIEKTPUYECKUX CeTsX,
yMmeeT I1JIaHUPOBaThb
My TU MOBBILLIEHUS
HaEXHOCTU U
5KOHOMHYHOCTH PabOTHI
3JIEKTPUUECKUX CeTeH,
3HaeT MeTO/Ibl pEMOHTa
PaliOHHBIX
3JIEKTPUUECKUX CeTeH,
MOJXKeT aHa/IM3upOBaTh
nHGopMaluio,
TeXHUUYeCKre JJaHHble U
TIOKa3aTesy B
OTHOLLEHUU TTOBbILLIEHUS
Ha/I&>KHOCTH PabOTHI
3JIEKTPUUECKUX CeTeH,
JleMOHCTPUPYeT 3HaHUe
OCHOBHBIX CBeJIeHHUN O
HaZEXHOCTH
3JIEKTPUUECKUX CeTeH,
3HaeT OCHOBHBIE
TIPUHLIUTILI TIPOBeZIeHNS
pabort, HO UMeeT
ripobesibl B yCBOEHUH
Marepuasa, He
NIPensTCTBYIOLe
JaNbHeNIemMy
00yueHUI0, MOKET
OCYILIeCTBJIAATH OLIEHKY
TeXHUUYECKOT0 COCTOSIHUS
KabesTbHBIX U
BO3/lyLLIHbIX JIMHUW
3/IeKTpolIiepejaun

HaZEKHOCTU B
3JIEKTPUUECKUX CeTHX,
yBEPEeHHO yMeeT
TJIaHUPOBATh MYTH
TMOBBILLIEHUS
HaEXHOCTU U
5KOHOMUYHOCTHU
paboThI
3JIEKTPUUECKUX CeTeH,
BJ/IaJIeeT MepejOBbIMU
MeTO/laM{ PeMOHTa
PaliOHHBIX
3JIEKTPUUECKUX CeTeH,
aHa/M3UpyeT
nH(opMalyio,
TeXHUYeCKre JJaHHbIe
Y TI0Ka3aTe/u B
OTHOIIIEHUU
TMOBBILIIEHUS
Ha/I&>KHOCTH PabOTHI
3JIEKTPUUECKUX CeTeH,
3HaeT CBeJleHUs O
HaZEXHOCTH
3JIEKTPUUECKUX CeTeH,
YCBOWJI TIPUHLIUTIBI
TIpoOBeZieHus1 paboT 1Mo
yBeTUUeHUI0
Ha/I&>KHOCTH PabOTHI
3JIEKTPUUECKUX CeTeH,
MOXXET OCYILLeCTBJISITh
OLIeHKY TeXHUUeCKOro
COCTOSIHUS KabesTbHBIX
Y BO3/YLLIHBIX JIMHUAN
3/IeKTporiepeiaun

TJIaHUPOBATh M pa3padarsi-
BaTh Iy TH TTOBBILIEHUS
Ha/|8>KHOCTU U IKOHOMU Y-
HOCTH PabOTHI 37IeKTpUYec-
KHUX CeTeW, BylaJieeT nepeio-
BBIMU MeTO/JaM{ PEMOHTA
PaliOHHBIX TEKTPUUECKIX
ceTeli, aHanU3UpyeT UHPOP-
MalHto, TeXHUYeCcKre JlaH-
Hble ¥ [0Ka3aTe/lu B OTHO-
IIIeHUH TIOBBIIIEHNST HaZlexK-
HOCTH PabOTHI 37IeKTpUYec-
KHX CeTel, OTJIMUHO IOHU-
MaeT TIPUHLIUTILI [TOBbILLIe-
HUSI HaIE&KHOCTH PabOTHI U
TIOCTPOEHMUs CeTel, C BbICO-
KOU CTereHbI0 CaMOCTOs-
TEeJIbHOCTH BBIZIETISIET TJIaB-
HbIe TT0JI0XKeHHs B 00/1acTH
TEOpHU CeTell ¥ CriocoOeH
[laTb KPaTKYIO XapaKTepucC-
TUKY OCHOBHBIM HJIesIM
TeopeTHYeCcKOro Marepuasa
JCLIATITMHBI; CITIOCO0eH
6e301mmb0YHO 060011aTh U
NIPUBOJUTB JI0Ka3aTe/TbCTBa
TIPUHATHIX pellleHnH, CBO-
00HO oTIepupyeT TepMHHa-
MU U TIOHSTHSIMH O TIOBBI-
LI€HWH HaJi&KHOCTU CeTen
TIPY MOHTa)Ke, Halazke 1
SKCIUTyaTallii pauiOHHBIX
3JIEKTPUUECKUX CeTeH,
CriocobeH OCYIIeCTBIISTh
OLIeHKY TeXHUYeCKOI 0
COCTOSIHUS KabeNbHBIX U
BO3/lyILLIHbIX JIMHUW
3/IeKTporepesiauu
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2 OOEHNMBAHMWE ITMCBbMEHHbBIX PABOT CTYJJEHTOB,
PEI'VJIAMEHTUPYEMBbBIX YYEBHbBIM IIVIAHOM

KypcoBas pabora «IIpoekTHpoBaHHe PallOHHBIX Y/ IEKTPHUYECKHX CeTei»

TumnoBass KypcoBasi paboTa, BBIOMHSETCS TI0 BaphaHTaM B COOTBETCTBUU C
MEeTO/IMYeCKUMH YKa3aHUSIMHU.

KomumuectBo BapuaHToB — 30.

Borpoch! /17151 3aIUTHI KypPCOBOM pab0ThI BRIOMPAIOTCS M3 BOIIPOCOB /1J11 KOHTPOJIS
0a30BBIX 3HAHUM CTYIEHTOB.

Tabsmna 2.1 — @opmMupyemMble KOMIETeHIMH (M/TH MX YaCTH)

Kop v HaviMeHOBaHWe UHJMKATOpa AOCTVKEeHUS O1ieHOYHbBIE
Kop v HaumeHOBaHME
KOMIIeTeHI U MaTepuasbl U
KOMIIeTeHI MU
(4acTv KOMOETEHLMN) cpeZicTBa
ITKoc-2. Criocobex
IIpoBepka
OCYILIeCTBJIAATH OLIEHKY N-1nkoc2 OcylecTBisieT OLeHKY conenarms KP
TeXHUUECKOTO COCTOSTHUSI TEXHUYECKOTO COCTOSTHUS KaOe/TbHBIX U 'gap Jra KP '
KabeJTbHBIX U BO3ZIYIIIHBIX BO3/IyILIHbIX JIMHUN 37IeKTporepeaaun LH
N (cobecenoBanme)
JIMHUM 3/1eKTporiepejauu

Tabmmna 2.2 — Kpurepun o1jeHKH KypCoBoii paboTsbI
[MTokazarenu KosmuectBo 6asioB
MHHHMa/bHOe MaKCHMaJIbHOe
Cobsmogenue rpaduka BoirmosHeHus1 KP 15 30
Copiep>kaHue ¥ IPUCYTCTBHE 3/1EMEHTOB 5 10
HayuHbIX ucciesoBanuil B KP
3amura KP 25 50
AKTUBHOCTB IpH BbINoHeHu: KP v npu

o 5 10
nyOsimuHo# 3angute apyrux KP
Hroro: 50 100

OmeHka COPMHUPOBAHHOCTH KOMTIETEHI[UM TIPYM BBHITIOJTHEHWM W 3allfUTe KYPCOBOM pPabOThI
ocy1jecTBisieTcs 1o 670kaM: «Coiep)KaHre U TIPUCYTCTBHE JIEMEHTOB HayUHBIX UCCaefoBaHuii B KP»
u «3amura KP».

Kpurepun orjennBanus choOpMHUPOBaHHOCTH KOMITETEeHIIUH Tpe/[CTaB/eHbl B Tabmure 2.3.
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Tabmna 2.3 — Kpurepun onjeHku ¢)OpMHPOBAaHHOCTH KOMIIETEHIIHH 10 KYPCOBoOH padoTe

Kon u Kputepun orjeHrBanusi chOpMHUPOBaHHOCTH KOMIIETEHI[UH
HavMeHOBaHUe (4acTv KOMIETEHLMH)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
ROCTIDXEHMA COOTBETCTBYET OLIEHKE COOTBETCTBYET OL|eHKe COOTBETCTBYET OlIeHKe
KOMITeTeHL[H «y/IOBJIETBOPUTETHHO» o o
(sactn £0-64% oT «xopouo» 65-85% ot «oT/InuHO» 86-100%
KOMITeTeHI M) MAKCHMATBHOrG 6apra | MAKCHMATbHOro Gania OT MaKCUMaJIbHOro Oasia
WI-1rkoc-2 CTyZIeHT BBITIOTHHUIT CTyZIeHT BBITIOTHHUIT PaboTa BbINO/IHEHA U 3a-
Ocyijectsisier | paboTy B CPOK, B paboTy B CPOK, XOPOIIIO IMIIeHa 10 OKOHIAHHs
OL|eHKY OCHOBHOM, 3HaeT 3HaeT MeTO/IUKH 0003HAYEHHOT0 CPOKa C
TEeXHUYECKOTO METO/IKH TIPOBEJIeHNsT | TIPOBe/JeHUs TTPOEKTHBIX CobmoAerHeN npasut
odopmienusi. CTyieHT
COCTOSTHUS MIPOEKTHBIX pabor, pabot, ymeeT Ha

Kabe/bHBIX U
BO3/yILLIHbIX JTMHAW
3/IeKTpoIiepejaun

yMeeT M/IaHUpOBaTh
paboThI C yuéToMm
5KOHOMHUYECKOU
11e/1ec000pa3HOCTH, B
OCHOBHOM, B/afieeT
criocobamu 1
HaBbIKaMU aHa/u3a u
0000111eHIsST
nHopMaLy,
TeXHUUECKHX JIaHHBIX,
ToKasaresneu u
pe3y/bTaToB paboThI,
UX CUCTeMaTu3alu B
OTHOLLEHUU
MIPOEKTUPOBAHMUS
PaliOHHBIX
3JIEKTPUUECKUX CeTeH,
JIleMOHCTpUPYeT 3HaHue
OCHOBHBIX CBeJIeHHUH O
MeTo/ax pacuéra u
MIOCTPOEHMUS
3JIEKTPUUECKUX CeTeH,
YCBOUJI OCHOBHbI®
TIPUHIIUTIBI TIPOBE/IEHUST
TIPOEKTHBIX PaboT HO
uMeeT HeZlopaboTKH B
OCBellleHUY MaTepuara,
He MpensTCTBYOLe
JalbHeNIeMy
o0yuennto. B pabore
MIPUCYTCTBYIOT
HEKOTOpBbIe 371eMeHTbI
Hay4HBIX
HCCeJOBaHUMN

JIOCTaTOYHO BBICOKOM
yYPOBHe T/IAaHUPOBATh
paboThI C yuéTom
5KOHOMMHYECKOU
000CHOBAHHOCTH U
11e/1ec000pa3HOCTH.
Bnazseer criocobamu u
HaBbIKAMU aHa/Tu3a U
0000111eHIsST
yHopMaLy,
TEeXHUYECKUX JJAaHHBIX,
roKasaTeJied u
pe3ybTaToOB pabOThI; UX
cUCTeMaTU3aluy B
OTHOIIIEHUH
TIPOEKTUPOBAHUS
PaliOHHBIX
3JIEKTPUUECKUX CeTeHN.
JeMoHcTpupyeT 3HaHUe
CBeJIeHUH O MeToJlax
pacuéra U IMOCTPOeHUs
3JIEKTPUUECKUX CeTeH,
YCBOWJT TIPUHITUTIBI
TIPOBE/IEHUS TIPOEKTHBIX
pabor. B pabote
TIPUCYTCTBYIOT 37IEMEHTBI
HaY4YHBIX UCC/IeZIOBaHUI

OT/IMYHO 3HAeT MeTO/IUKU
TIPOBe/IeHNsT TIPOEKTHBIX
pabot. CTyJeHT Ha BbICO-
KOM ypOBHE yMeeT TIJIaHH-
poBaTh pabOTHI C YUETOM
5KOHOMHUECKOH 000CHO-
BaHHOCTH U 1]eiecoobpas-
HocTH. ['myboKo Briazeet
criocobamul ¥ HaBbIKaMU
aHasM3a ¥ 0000ITeHNs
nHopMaLiY, TeXHUUeC-
KHUX [JaHHBIX, TTOKa3aTesien
Y pe3y/ibTaToB PabOThI, UX
CHCTeMaTH3allii B OTHO-
IIIeHUH TTPOEKTHPOBAHUS
PaliOHHBIX TeKTPUUECKIX
cereid. [lemoHCTpUpyeT
3HaHKMe OCHOBHBIX CBejie-
HUW 0 MeTO/Iax pacuéTta u
TIOCTPOEHHUS /IeKTprUIec-
KHX CeTel, YCBOWJI IPHH-
L[UITbI TTPOBE/IeHNSI TIPOEKT-
HBIX pabot. ['my6oko yc-
BOWJI ITPUHLMITEI TIPOBE/ie-
HUs paboT, MoKa3bIBaeT
TIOHUMaHKe MEeTO/IOB
NIPOEKTUPOBAHUS PaliOH-
HBIX TeKTPUUECKHUX CeTel,
C BBICOKOM CTeIleHbI0 ca-
MOCTOSITEJTBHOCTH BbIJie-
JISIeT TJIaBHBIE TIOJIOXKEeHUsT
B 00J1aCTH Teopuu ceTeit U
criocobeH JjaTh KPaTKYHo
XapaKTePUCTUKY OCHOB-
HBIM UJiesIM TeopeThyec-
KOT'0 MaTepHaa AVCLHII-
JIUHBI, CII0cO0eH Oe301Iu-
60uHO 00001IIaTh U MPHUBO-
JWTh I0Ka3aTenbCTBa
TIPUHATBIX pellleHnH,
CBODO/IHO OTIepUpYeT Tep-
MHHAMU U TIOHSTHSIMH O
TIPOEKTHPOBAHUHU CeTeM.
B pabote npucyTcTByOT
3/1eMeHTbI HayUHbIX
HCCaeJ0BAHUM
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ba3oBblii  ypoBeHb  C(OPMHPOBAHHOCTM  KOMIIETEHLIMM, COOTBETCTBYIOLIUW  OLIeHKe
«YZIOBJIETBOPUTE/IBHO», CUUTAETCSA [JOCTUIHYTHIM, €C/IM CTYZAEHT I10 UTOraM IMOArOTOBKY M 3allUThbl
KypcoBoil paboTel Habupaer ot 50 m0 64 6assioB, MOBBIMIEHHLIM YPOBEHb CUATAETCS JOCTUTHYTHIM,

eCJTU CTyZeHT HabupaeT oT 65 g0 100 GanioB, TPW 3TOM OI[EHKE «XOPOIIIO» COOTBETCTBYeT 65-85
0as1/10B, OIleHKe «OT/IMYHO» 86-100 Ganios.

3 OIIPEJEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIIIA

®opMbI IPOMEKYTOUHOM aTTeCTaLH 110 JUCLUTIMHE: 3ayem, IK3dMeH.

OLEHOYHBIE MATEPHUAJIBI 1 CPEACTBA /11 IIPOBEPKU
C®OPMHPOBAHHOCTH KOMITETEHIIUM

ITKoc-2. Cnoco0eH OCymIeCTB/IATh OLI€HKY TeXHHYEeCKOr0 COCTOSSHHA KalOelbHbIX |
BO3/]yILHBIX JINHUH 3/1eKTpPoIepeaun.

BaﬂaHl/Iﬂ 3dKPbITOI'0 THUIIA

Bbibepume 00uH npaeu/ibHbIll 6ApUAHM omeema

1. Ha mojcTaHnusAX, OT KOTOPBIX MO/Ty4YalT nuTaHne norpeduremu I u Il kareropum,

yCTaHAB/IMBAKT KO/IMYECTBO TPaHC(OPMaTOPOB:
1

+2
3

Kareropust motpebuTeseii He B/IMsIET Ha BIOOP KOMUYECTBA TPaHC(HOPMATOPOB Ha TIO/ICTaHI[UM

2. ®opmya I'.A. Vin/1apuoHoBa orpe/e/ifiercs c/1efyIlUM BbIpa)KeHueM:
~ 1000

500 2500

H OM

1000

HOM = \/—

1000

HOM \/7

1000

H OM \/—

3. EmkocTamu ¢a3a-da3za u pasza-3emiis 00yc/ioieHa npoBojumocts JIDII:
+PeakTuBHas

AXTUBHas
ITonnas
Omuueckas
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3ajaHysA OTKPBITOro THIIA
/Jatime pazeepHymbiii omeem Ha 80NPocC

4. C KakoH 1e/IbI0 BHINO/IHAETCA KOMIIeHCALMsi PeaKTUBHOMU MOIIHOCTH?

IIpasunbHbili omeem: KomrieHcalysi peaKTUBHOM MOIIIHOCTH T03BOJISIeT YMEHBIIUTh TOK B MUTaroLel
JIVHAW 33 CUéT COKpalleHUsl ero PeakTMBHOW COCTaB/SIOLLIEM M KaK CAe[ACTBME CHU3WUTh MOTepU
3JIEKTPO3HEPTUU B 3TOW JIMHUM.

5. Kak ompepesnisiercs HOMHHA/IbHAasA MOIJHOCTH CHJIOBBIX TPAHC()OPMATOPOB HA MO/[CTAHIUAX?
IIpasunbHbili omeem: MOIIHOCTb CUJIOBOTO TpaHC(opMaropa orpejenseTcs I0 Qopmysie
S
S _ -

HOM ™

I rme Stn — pacueTHast Harpy3sKa rogcraniuy; ko = 1,4...1,5 — K03 HULMEHT A0y CTUMOH

reperpyskm):

6. Kak yBenunuurs radaput JIIII?
IIpasunbHbili omgem: [y yBesmueHus rabaputa JIDTT MOXXHO TPUMEHUTH 60Jiee BLICOKHE THITOBbIE
OTIOPHI U (M/T) YMEHBIIIUTS JIJTAHY MPOJIETOB MEXK/Y OMOpPaMH.

7. Jlns yero mpejHa3HAYeHbI CHCTeMa ofecrieueHus1 COOCTBEHHBIX HYXK/| 3/IEKTPOCTaHI{Hi?

IIpasunbHbili omeem: Cucrema oOecrieueHUs] COOCTBEHHBIX HYXKZ Ha 37€KTPOCTaHIASX
TipefiHa3HaueHa /Il IUTaHWs TOTpebuTenel, 3a7ieliCTBOBaHHBIX B TEXHOJIOTMUECKOM TIpoliecce paboThI
3/IeKTPOCTAHIMU (OCBellleHre, OTOTIeHWe, BeHTUIALMS, BO30Y)K/jeHre TeHepaTOPOB U MUTaHUe IPYTUX
BCIIOMOTaTe/IbHbIX CUCTEM)

JonoiHume

8. Omnopsl BJID no Pa3fie/ISIIOTCA Ha: /lepeBsIHHbBIE, )Ke/1e300eTOHHbIe, MeTa//THYeCcKHe.
IIpasunbHbili omgem: MaTepuany.

9. [lnsa BJID Hanpsokenuem o 110 kB npumensierca T-o0pa3Has .
IIpasunbHblll omeem: cxema 3aMelljeHMsl.

10. HanGonpmuii TOK KOPOTKOI0 3aMBbIKAaHUS B YAQIEHHONH TOYKe ceTH OyAer mnpu
KOPOTKOM 3aMbIKaHUH.
IpasunbHbili omgem: TpéxdazHOM.

11. Ceuenue nposopa JIJII onpepe/soT mo TOKa.
IIpasunbHbili omgem: SKOHOMUUECKOU TJIOTHOCTU.

dopma NpoMeXyTOUYHOH aTTeCcTaluy Mo JUCHUIUIMHEe 3a4em (Moayau 1-2).

OxkoHuaTenbHBIE pe3y/bTaThl 00ydeHUs1 (hOPMHPOBAHMSA KOMIIETEHI[UH)  OMpeZessFOTCS
TIOCPe/ICTBOM TepeBo/ia OasiioB, HAOpaHHBIX CTY/IEHTOM B TIPOIIeCCe OCBOEHHUSI TUCIIUTIIMHBI, B OI[eHKU:
0a30BbI ypOBeHb C(HOPMHPOBAHHOCTH KOMITETEHIIUM CUUTAETCA [JOCTUTHYTHIM, €CIA pe3yJIbTar
o0yueHUst COOTBETCTBYET OlleHKe «3auTeHo» (50-100 peTUHTOBBIX OaioB).

dopma NpoMeXyTOYHOH aTTeCcTalUM 0 JUCHMILINHE 3K3ameH (Moaynau 3-5).

OxkoHuaTeNbHbIE pe3y/bTaThl 00ydeHUs (hOPMHPOBAHMS KOMIIETEHI[UH)  OMpeZe/sFOTCS
TIOCPe/ICTBOM TiepeBo/ia 6arioB, HaOPaHHBIX CTY/IEHTOM B TIPOLIECCE OCBOEHUS IUCIUITUHBI, B OLIEHKH:

— 6a30BbBIN YpOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIMYA CUMTAETCS JOCTUTHYThIM, €C/TA Pe3y/IbTaT
00yueHUs COOTBETCTBYET OLIEHKE «Y/IOBIeTBOPUTENbHO» (50-64 peMTHHTOBBIX OasiioB);
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— MOBBILIEHHBIM ypOBeHb C(HOPMUPOBAHHOCTU KOMIIETEHLIMHM CUMUTAeTCs [JAOCTUTHYThIM, eC/Iv
pe3ysibTaT 00yueHHsI COOTBETCTBYET OIleHKaM «X0pomio» (65-85 peNTHHroBbIX 0ajyioB) U «OT/IMUHO»
(86-100 perTHHTOBBIX OasiIoB).

4 TIOPAIOK ITPOBEJIEHNSA IIOBTOPHOM

IMPOMEXYTOYHOM ATTECTAIIIN

dopma NpoMeKyTOUHOW aTTeCTaliuy 10 AUCLIUIUIMHE: 3ayem, 3K3aMeH.
@OoH/, OLIEHOUHBIX CpeACTB /Il TIPOBe/leHUs] TIOBTOPHOM TMPOMEXYTOUHOM —aTTecTalyu
¢dbopmHpyeTcst U3 UMc/Ia OLIEHOYHBIX CPeJCTB 10 TeMaM, KOTOpbIe He OCBOEHBI CTY/IeHTOM.

IlpumeuaHue:

[lomoTHUTeTbHBIE KOHTPOJIbHBIE WUCTIBITAHWS TIPOBOZSTCS /IS CTY/IeHTOB, HabpaBumiux meHee 50
0a/1oB (B cooTBeTCTBUM C «[I0/10)KEHNEM 0 MOTY/TBHO-PEHTHHIOBOM CHUCTEME).

dopma NpoMeXyTOUYHOH aTTeCcTalUM M0 JUCHMILINHe 3a4em (Moayu 1-2)

Tabmuna 4.1 — Kpure

UM OLleHKH ¢()OpPMHPOBAHHOCTH KOMIIeTeHI[H

Kog n HanmeHoOBaHMe
WHJWKATOpPa JIOCTHKeHHST
KOMIIEeTeHIIUU
(4acTy KOMITETEHIIAN)

Kputepuu orjeHrBanust chOpMHUPOBAHHOCTA KOMIIETEHIIUH
(4acTy KOMITETEHIIAN)

COOTBETCTBYET OlleHKe «3auTeHo» 50-100% oT MakcuManbHOTo Oasia

W-1nkoc-2
Ocy1ecTBisieT OLeHKY
TeXHUUYECKOT 0
COCTOSIHUS KabenbHBIX U
BO3/lyILLIHbIX JTMHUW
3/IeKTpoIiepejaun

B pa3penax pucuunivibl « CTPYKTypa PalOHHBIX 3/IEKTPUUYECKUX CeTel,
yIIpaBJieHWU UMU U 00Cy>KuBaHue» U «[IpoekTUpoBaHue
3JIEKTPUYECKUX CeTel» CTYZEeHT, B OCHOBHOM, [IOKa3bIBaeT 3HaHWe U
TIOHUMaHKe TeM, pa301paeTcst B TIOHATHSAX «PaliOHHBIE 37IeKTPUYeCKHe
CeTW», IOHMMaeT CTPYKTYPy PallOHHBIX IeKTPUUYECKUX CeTel,
OCHOBHbI€ TIPUHLUIIBLI YTIPaB/IeHNs] IMH, 00C/Ty)KUBAHHUS U
TIPOEKTHUPOBAHKS, CITIOCOOEH OCYIIeCTBIIATh OLIEHKY TEXHIUUECKOTO
COCTOsIHYS KabeTbHBIX Y BO3AYIIHBIX JIMHUH 3/eKTporiepeaun

dopma NpoMe)XyTOYHOH aTTeCTaliy 10 AMCIUII/IHHE IK3AMEH.
Tabnura 4.2 — Kpurepun onieHKH copMHPOBAHHOCTH KOMIeTeHIHH (3k3amMeH) (Moay/u 3-5)

KOMIIeTeHIIUH

Kopg v HaumeHOBaHME
WHUKATopa AOCTUKEeHUs

(4acTv KOMMIEeTEeHL1N)

Kputepun orjeHrBanusi chOpMHUPOBaHHOCTH KOMIIETEHI[UH
(4acTv KOMOETEHLMN)
Ha 6a30BOM ypOBHe
COOTBETCTBYET OLIEHKE «y/I0BJIETBOPUTETLHO»
50-64% ot MakcuMasibHOTO Oasnsia

3JIEKTpOTIepe/launt

N-1nkoc2 OcyljecTsser MOZAYyJIel, 3HaeT OCHOBHbIE MOJI0’KEHUsI TEOPUU MOHTaKHBIX U
OLIeHKY TeXHUUeCKOro Ha/la/[0YHbIX PaboT, 5KOHOMHUUECKOTO 000CHOBAHUS
COCTOSIHUS Kabe/TbHBIX 1 MPUHHAMAaeMbIX TEXHAUECKUX PellleHU U MOBbILIeHUS
BO3/lyILLIHbIX JIMHUW

CTy,E[EHT, B OCHOBHOM, B/laJie€T MaTe€pHra/iOM I10 TeMaM

Ha/I&>KHOCTH PabOTHI 3/IEKTPUUECKUX CeTel, CriocobeH
OCYIIIeCTBJISATh OLIeHKY TeXHHUeCKOTO COCTOSIHUS KabeTbHbIX 1
BO3/IYLIHBIX JIMHUH 371eKTporiepeauu
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Tabmuna 4.3 — Kpurepun onjeHKH ¢OpMHPOBAHHOCTH KOMITETeHIUH 110 KYPCOBOii padoTe

Kopg v HaumeHOBaHME
WHAUKaTopa
JIOCTYKeHUsI

KOMIIeTeHI[UU

(4acTv KOMIEeTEeHL1N)

KpuTepuu orjeHrBaHusi COPMUPOBAHHOCTH KOMTIETEHLIUU (4acTH
KOMIIETEeHL1H)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIEHKE «y/I0BJIETBOPUTETLHO»
50-64% 0T MakCUMaJILHOTO Oasuia

N O-1nkoc-2
Ocy1ecTB/sieT OLeHKY
TeXHUUECKOT O
COCTOSIHUSA KabeTbHBIX
Y BO3/IYIIHBIX JTUHUN
3/1eKTporiepeiauun

CTyzeHT BbITIOHI paboTy Ha 6a30BOM ypoBHe 0OpMIIeHUs TTPH
OTCYTCTBUH MPUHIUNHATBHBIX OIIUOOK U HEJOUETOB, IEMOHCTPUPYET
3HaHWMe OCHOBHBIX CBEe/IEHUI O MeTO/[aX pacuéTa v TIOCTPOeHHUS
57IEKTPUUECKUX CeTel, YCBOUI OCHOBHbBIE MTPUHLUITBI TIPOBE/IeHHST
TIPOEKTHBIX paboT, HO MMeeT HeIOpabOTKM B OCBEII[eHHH MaTepHaa,
He MPenSTCTBYOIUE /anbHelneMy o0yueHuto. B pabore
TIPUCYTCTBYIOT HEKOTOPBIE 3/IeMeHThI HAyUHBIX UCCIe0BaHUH.
CryzeHT criocobeH OCyIIeCTBIATh OLJEHKY TeXHUUECKOTO COCTOSTHUS
KabesTbHbIX M BO3/YILIHbBIX JIMHUH 3JIeKTPOIepeiaun
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